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.



2 K] 4 3 b Cymma
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3apava Ne 1:

MycTb KOPHM NepBoOro ypasHeHua — x1 n x2, a sToporo — x3 u x4. o ycnosuto:
X172 +x272 =x372 + x4/72

Nnn xe:

(x1 +x2)72 — 2*x1x2 = (x3 + x4)"2 — 2*x3x4

Mo Teopeme Buera:

X1+x2=-2

X1*x2 =a

X3+x4=-a

X3*x4 =2

MNoacrasnaem B npeo6paaoBaHHoe BblpaxkeHne n3 ycnoBusa:

4—-2a=a"2-4
AM2+2a-8=0
D=36

Al=(6-2)/2=2
A2=(-6-2)/2=-4
3HauuT, NpK a = 2 Nan -4 BbINONHAETCA TO, YTO HaM Hao.

OTtBeT:a=2,a=-4.

3apava Ne2:

Mpeanonoxum, 4YTo Takoe BO3MOXKHO. Toraa, T.K. 2021 — HeyeTHOEe YNUCAO, TO Y HAC BO3MOXHbI ABa
BapMaHTa: HEYETHOE KOJIMYECTBO PbILAPeit N YEeTHOE KOJIMYECTBO /IKELLOB, TNBO HEYETHOE KOIMYECTBO
JIKeL,0B M YeTHOE KOJIMYECTBO pPbilapeit. 3aMeTUM TOr4a, YTO pasHble OTBETbI FOBOPAT NpeacTaBUTENN
pasHbIx naemeH. MosTomMy, N10AN, KOTOPbIE CKa3anu, YTO HA OCTPOBE YETHOE KOIMYECTBO pbliLapen —
nnbo Bce mKelbl, MMbHo BCe pbluapy. AHANIOMMYHO CO BTOPbIM yTBEPKAEHMEM. HO 3ameTnm, 4To ecm Ha
OCTPOBE KO/IMYECTBO NIOAEN N3 Pa3HbIX NJIEMEH UMEET PasHYo YETHOCTb, TO 1M6O 06e 3TW rpynnbl
roBOPAT NpasAay, MM60 NryT, T.K. €C/IN Y HAaC YeTHOE KOIMYECTBO pPblLapei, To NepBas rpynna roBoput
npasay, HO TOrA4a y Hac HeYeTHOE KOJIMYECTBO NIXKELL0B, U BTOPas rpynna rosoput npasay. Ecam xe y Hac
HeYyeTHOEe KOJIMYECTBO pbiLapen, TO NepBas rpynna XKeT, HO TOr4a Y HAaC YeTHOEe YMCIO0 IKELLOB, U Torga
BTOpas rpynna Toxe /KeT. 3HaUUT, BO BCeX C/IyYasX, 3TN Age rpynnbl AMbo obe cocToAT U3 NKeLoB,
nmbo obe cocToAT U3 poiLlapelt, a Mbl 3HaeM, YTO y Hac Ha OCTPOBE ecTb XoTA bbl 1 NpeacTaBUTENb
Kaxkaoro nnemeHu. MpoTtusopedne. 3HaUUT, Halle NPeANONOXKEHNE HEBEPHO WU Y HAaC He MO0 BbITb
2021 yenosek Ha ocTpose.

OTBET: HE MOJKET.
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3apava Ne5:

Moimem, yTo MNeTe HyKHO XOTA bbl 5 X0A0B, YTOOLI JONTM A0 KPasA AOCKM, KaK NMOKa3aHO Ha PUCYHKe (3To
KpaTyanwmii nyTb). Torga, BOT YTO Mbl CAENAEM 33 €0 YeTblpe X04a: NOCTaBUM NO CTEHE HA Yr0Bble
KNETKM, KaK MOKa3aHOo KpacHbIM Ha pucyHKe. (OH MOXKET 1 He AOWTU 33 NATb XOA40B A0 Kpas AOCKM, HO
nepBble YeTblpe Halmx xoaa byayT Bcerga Takue). Tenepb byaem AelcTBOBATL MO cUTyaumu: ecam MNeta
6poaMT BHYTPU KBaApaTa, TO NPOCTO CTAaBUM CTEHbI Ha KOHTYpP KBaApaTa B C/ly4aiHOe MecTo, a eC/K
noAoLen K Kpak — TO CTaBUM CTEHY Ha KOHTYp KBagpaTta 11*11 B Tom KBagparTe, rae oH ceiyac
HaxoauTcA. TakMum 06pa3om, ec/ii OH HAXOAWUTCA He B YI/I0BOM KNEeTKe, a NPOCTO Ha KPatko A0CKU, TO
BbINTM OH HE CMOMKET, T.K. Mbl Bcerga byaem nperpaxaatb emy nyTb. A eC/iv OH NoAoLwen B yron, To, no
naee, TyT y HEFO yKe ABa NyTU K OTCTYMN/IEHWIO, U €CIN Mbl 3aKPOEM OANH, TO OH MOXKET BbINTK Yepes
Apyroi. Ho BCMOMHUM Hayano peLleHna: Mbl B KaXKA0M Yriy NOCTaBUAM NO CTEHE, MO3TOMY Y HEro Bce
TaKKe OyaeT o4MH BbIXO4, KOTOPbIN Mbl 61aronosiy4Ho OT HEFO 3aKpbIBAaeM, KaK paHblue. MNoatomy, MNeTs
He CMOXKeT yNTW GULLKOM C AOCKU, U Mbl BCEFAA MOXKEM eMY NOMeLIaTb. 3HAUYUT, NETA HE CMOXKET
obecneunTb cebe nobepny.

OTBET: HE CMOKET.

3apava Ne4

(Oanee Touka D = Touka [):

MycTb omeral n omera2 nepecekaroTca BTOpoK pas B Touke O, oTanyHon ot A. Torga, T.K. ACu AB —
AnameTpbl B HMX, TO yrabl AOC n AOB — npamble, T.K. OnupatoTca Ha anametp. 3HauuT, yron COB = yron
AOC + yron AOB =90 + 90 = 180. 3HauuT, Toukn C, O 1 B nexat Ha ogHOM NPAMON, @ UMEHHO, Ha
npsamotit BC. N npu atom, yron AOC = 90, 3HauuT, AO — BbicoTa B TpeyronbHuke ABC. MNyctb AO 1 B1C1
nepecekatTca B Touke H. Toraa, 1.K.B1 — cepegmHa AC n C1 — cepegmHa AB, To B1C1 — cpeaHAA AMHMA B
TpeyronbHuke ABC, 3HaumT, oHa aenut sBbicoTy AO nononam, 3Haumnt, AH = HO. T.K. BCce BepLUNHbI
yeTblpexyronbHuka AOB/L nexaTt Ha OKPYXKHOCTU OMera2, To OH BNMCaH, 3HauuT, T.K. yron O = 90, To yron
[ =180-90 =90. AHanorn4yHo, yron AEC = 90. Toraa, T.K. y YeTbipexyroabHuka AELK cymma yrnos Ewn [
pasHa 90 + 90 = 180, To oH TOXKe BnucaH. yctb M — cepeanHa EL. Mposegem AM. AM — meanaHa B
TpeyronbHuke EA/L. MpoBeaem AM go nepeceyeHnumn c npamoii BC. [ycTb OHM NepeceKkanch B Touke P.
T.K. B1C1 — cpegHAaa nnHua B TpeyronbHuke ABC, To oHa genut AP nononam, 3Haumt, AM = MP. 3HauurT,



B YeTblipexyronbHuke AEP/ y Hac agnaroHanu genAat apyr gpyra nononaam. 3Haumt, AEP/ —
napannenorpamm. Torga AE napannensHa PL. U ecan mbl nposegem P, oo nepeceyeHun ¢ EK, To
nonay4mm, uto 1.K. AE napannensvHa Pl n npu atom nepneHgmkynapHa EK, To P[] Toxke nepneHaMKynapHa
EK. AHanornyHo gokasbiBaem, 4to EP nepneHgukynapHa K. A 3HauuT, T.K. P nepnengmkynapHa EK n
EP nepneHnaukynapHa [C, To P — opToueHTp TpeyronbHMKa EK/, a KaK mMbl BbIACHWAM C CamMOro Havana, P
nexut Ha BC. To ecTb, opToueHTp TpeyronbHuKa EK[ nexut Ha BC. YT/. PeweHne He 3aBUCUT OT
PacnoioXKeHMa ToYEK, U Tam BYLET TOT Ke CaMblil TEKCT, TaK YTO APYrMe C/ly4an PacnosioKeHMs ToYek
Ham pa3bupaTtb He HaAo.

3apava Ne3:

Al yTBEpXKAalo, YTO BblpaxKeHMEe MUHUMAbHO paBHaeTca 2, npna=-1unb=1. Toraa:
1+1-1+1=2.

JoKkaxkem, noyemy Henb3Aa meHble. Caenaem 370 B BUAE TAKOro HEPaBEHCTBA:
ar2+br2 +a/b+1/br2>=2

EC/iv Mbl CMOXKeM ero AoKasaTb, MPY 3TOM MMes MPUMeEP ANA 2, TO Mbl AOKaXKeM 3a4a4y. JLoMHOXUM
o06e yactu Ha 4b”2 (TOYHO NONOKUTENBHOE YMCAO):

4a72b"2 + 4bM + 4ab + 4 -8b"2 >=0
(4br —4b"2 + 1) + (4a72b"2 + 4dab + 1) + 2 —4b"2>=0
(2b7r2=1)A2 + (2ab + 1)*2 + 2 —4b"2>=0

Ecam |b| =<1/sqrt(2),T02-4b"2>=2-2=0,a(2b”2-1)*2 + (2ab + 1)*2 > 0, T.K. KBagpaTbl. M Toraa
UTOroBOE BblpaskeHue Bonblue HYAA U Mbl BCe goKasanu. Ecam ske 1>= |b| > 1/sqrt(2), To (2b"2 - 1)22 +
(2ab + 1)22 + 2 - 4b”2 > (1)*2 + (1)*2 + 2 — 4 = 0, 3HA4UT, B 3TOM C/ly4ae BCe TOXKe xopouo. U
nocnefHuit cnyyan, korga |b| > 1, Toraa a yteeprkaato, uto (2b”2 — 1)A2 — 4b”2 >= 0, Toraa, T.K.
OCTa/fibHble cioraemble Toxe H6onblie 0, Mbl BCe f0Ka3ann. [JoKaxkem, 4TO 3TO HEPABEHCTBO BEPHO:

(2b"2-1)72-4b"2>=0

(2b"2 — 1)72 >= 4b”2 (BblgENMM KOpPEHb, NycTb b >= 0, T.K. MHa4Ye NPOCTO BO3bMEM MOAY/b)
2b"2 -1 >=2b

2b"2-1-2b>=0

A 370 Bcerga 6osblue 0 No pasfoKeHUo Ha MHOKuTenn. YT



