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
xA2+2x+a=0
D=4- 4a=>x=(-2+-sqrt(4 —4a))/2=-1+-sqrt(1-a)
(@+b)r2 +(a—Db)r2=2(a”2 + b"2)
X1, X2 — KOPHW NPOM3BONBLHOIO TPexyaeHa, b — KoadduLEHT NpK X, a -KOIPPULEHT Npn x 2
X172 + x272 = ((-b + sqrt(D))*2 + (-b — sqrt(D))"*2)/4a*2= 2(b"2 + D)/4a"2
= B gaHHOM cnydyae cyMma KBaapaToB 3TUX KopHen byaeT: 2(4+4—4a)/4=4 - 2a

Bo BTopom cnyuae X2 + ax + 2 =0 D = a2 — 8 => cymma KBagpartos byaet: 2(a?2 + ar2 —8)/4 =
ar2 -4

Mo ycnosuio 3agaum a2 —4=4-2a=>a*2+2a-8=0=>(a+4)(a—-2)=0=>a=-4unma=2.
TakXKe ANCKPUMUHAHTbI A0/KHbI ObITb 60nble HYAA =>4 —-4a>0=>a<1

ar2—-8>0=>|a| >sqrt(8)

|2| < sqrt(8) => a paBHOe 2 He noaxoauT

|-4| >sqrt(8) n-4 <1=>a=-4 noagxoaurt.

OTtBeT: a =-4.
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Ne2

MycTb B O4HOM U3 ABYX FPYNM KUTENEN OCTPOBA OKA3a/IMCb PbiLapb U XKeL,. T.K OHU CKasanu
OZHO U TOXKe, BbICKa3blBaHWE OKA3a/10Cb U NPaBAON M NI0XKbIO => B OAHOM rpynne TONbKO
JXKeubl UKW TONbKO pbiLapy. T.K U Te U Apyr1e Ha OCTPOBE eCTb, OAHA rpynna CoCTOUT U3
NKeLuoB, a BTOpana U3 pbilapen.

1) MycTb NepBasn YacTb 3TO pbiLAPU: => pPbILAPEN AENCTBUTENIbHO YETHOE YMCNO. => JINKELLOB
HeyeTHoe T.K 2021 — HeYEeTHOE YNCAO, TOrAa 2-aA YacTb /IDAEN CKAaXKeT Npasay, a Tam
[O/IXKHbI ObITb NXKeLlbl => TaKOro He MOT/10 BbITh.

2) MMycTb nepBas 4acTb 3TO JIXKELbI: => pPblapen HeYEeTHOE. YNCN0. => NXKEL,0B YETHOE T.K
2021 — HeyeTHOe YnCNo, TorAa 2-as YacTb NIOAEN CKaXKeT JIOXKb, a TamM [,0J13KHbl BbITb

pbILAPKU => TaKOro He MOrNo bbITb.

OTBeT: Takoro 6bITb He MOrno.



Ne3
1/a + a >= 2 ANnA BCEX NONOXKMUTE/bHbIX a

br2>0=>b"2+1/br2>=2.Ecnma>0,b>0unmna<0,b<0,Toa/b>0,a"2>0=>gce
BblpaxKeHue > 2.

MycTtb a/b < 0, Toraa npesBpaTMm Halwe BblparkeHnesa”2+b*r2—-a/b+1 /(b 2). Toraa echn
Mbl MOXeM MUHUMU3NPOBATb AaHHOE BblpaxeHne, cumtan, ytob >0,a>=0,T.Kecnma <0,
3aMeHUM ero Ha —a, MHa4ve b Ha —b.

a2 —a / b makcummsmpyem npu pukcupoBaHHom b.

3TO KBaApaTHbIA TPex4/ieH OTHOCUTE/IbHO a => ero MakCMMyM B BepluMHe napabonsbl, a ee
KoopauHata x: -1/2b =>a”2—-a /b >=1/(4b"2) — 1/(2b"2) = -1/(4b"2).

CnepnoBaTtefibHO M3HaYanbHOE BbipaykeHue 6osblue AMbo paBHo yem br2 + 1/ (b A 2) — 1/(4b"2)
= b2 + 3/(4b"2)>=2 * sqrt(0,75) = sqrt(3) Nno HepaBeHCTBY MeXAY CPeAHUM apUPMETUYECKUM
N CPeLHUM reoMeTPUYECKUM.

Mpuna=1/2bwnb=-sqgrt(sqrt(0,75)) BbiparkeHne NpMHMMaET 3Ha4YeHue b 2 + 3/4b"2 =
sqrt(0,75) + 3/(4sqrt(0,75)) = (sqrt(0,75) * 4 * sqrt(0,75) + 3) / (4sqrt(0,75)) =6/ (4 / 2 * sqrt(3))
=3 / sqrt(3) = sqrt(3) => 3Ha4eHne AOCTUNKMUMO.

MonyyaeTtca ecaun BCce YMCNa OAHOrO 3HaKa BblipaxeHue >= 2. UHade >= sqrt(3).

OtBerT: sqrt(3).



Ne4 Kak M3BECTHO ecnun y TpeyrosibHuKa yrael A, B, C, To ecaiM pacnonoKUTb B €ro BepLUMHax A,
B, C macchbl tg A, tg B, tg C cOOTBETCTBEHHO, TO €ro LLeHTP Macc NonaaeT B OPTOLEHTP.
Pacnonoxum B BepwnHax E, D, K maccbl CK, BK, BD + CE cooTtBetctBeHHO. BC | | DE 7.k DE
COAEPKUT cpegHtoto nnHUIO. LleHTp macc EDK 6yaet nerkatb Ha BC 1.k macca B K paBHa cymme
BD + CE=> ecau mbl nogennm ee Ha ABe 4acTu UeHTpbl macc nonaayT B B n C. [Jokaxem, 4to
OQHHble MacCbl TaKXKe 334at0T OPTOLEHTP.

,ﬂ,l’lﬂ 3TOro AOKa*xeMm, YTO MacCCbl B BepLUMNHaX D 1 K oTHOCATCA TaK)Ke KaK U TaHTeHCbI yrnos v
adHa/10N’M4YHO, YTO MacCCbl B BEPLUMHAX K 1 E OTHOCATCA, KaK TaHreHcbl YrnoB=> OTHOLUEHWNA TaKne
e => MaccCbl 3a4at0T OPTOLUEHTP U OH NEXUT Ha BC.

BD + CE / BK = tg DKE / tg EDK Hy»HO fl0Ka3aTb
tg DKE /tg EDK=tg (B+C) /2 /tg(90 - B/2)

tg(B+C)/2=(tg(B/2)+tgC/2)/(1—tg(B/2)*tg(C/2))=(BD/AD + CE/ AE)*(1-BD / AD * CE
/ AE)

tg(90 - B/ 2) = ctg(B/2) = AD / BD
tg DKE / tg EDK = (BD * AE + CE * AD) * (1 — BD * CE) / (AD * AE) / AD * BD

3TK Nnpeobpas3oBaHMA BEpPHbI U3 NapannenbHocTn u Toro, 4to ADB = 90 n AEC = 90 rpaagycam T.K
OHW ONMPALOTCA Ha AnameTp.



