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Bcepoccuiickas onuMnuaia NIKOJbHUKOB 110 MaTemaTtuke — 2021-22
Ilepmckuit kpait, MyHUIIUIIAJIbHBIN 3TAI
11 knacc
Bpemsa evinoanenus 3adanut — 3 waca 55 munym (235 munym,).
Pewenue xaorcdoti 3adayu ouernusaemcs uesvim wuciom oasros om 0 do 7.
Hmoe nodsodumcsa no cymme 6a.a108, HAOPAHHBILT YUACTNVHUKOM.

ITo okoruanny BosIeiiOOIBLHOIO TYPHIPA, B KOTOPOM KazK/iasl KOMaH/a BCTpedasIach

C KaKJIOf M3 OCTATbHBIX 110 JBa pasda, OKazaaoch, 410 20% KOMaH][ He OjeprKaJii
HI OJ[HON 1100e/pl (HUUbNX B BoJieiibosie He ObiBaer). CKOMBKO BCErO BCTPEd OBLIO
IIPOBEJIEHO B 3TOM TypHHUpe?! YKaKnTe BCE BO3MOYKHBIE BAPHAHTHI U OObICHUTE,
o4YeMy JPYTUX HeT.

Orser. 20.

Pemtenne. [IpemoiozkuM, 910 €CTh XOTs ObI JIBE KOMAH IbI, KOTOPble He BLINTPAJIN
HU OJTHOI UTPhl. HO 9T KOMaH/IbI 110 YCJOBUIO UT'PAJIH JIPYT MPOTUB JIPYTa, 3HATUT
OJTHA M3 HUX JIOJI’KHA BBIUTPATH XOTd OBl oy urpy. llosTomy dmcio Komam, mHe
BBINTPABINNX HU OJHON UTrphl, Jitb6o poBHO 0, 6o posHo 1. Ilo ycioBuio mnepsblit
cayydaii Hepozmozker, 3na4uT 1 komamga — 20% oT Becex KoMan [, 1 KOMaHI BCero H.
Tax Kak KaxKjgas KOMaHJa urpaet ¢ 4 comepHuKaMm, TO KaxKjasd KOMaHIa UrpaeT 8
urp, u 8 -+ 5 — YJIBOEHHOE YUCJO UTP, TaK KaK KaxKJyI0 UTPY MbI MOJACUUTAJIN JIJIsT
obonx y4yacTHUKOB. VTak, Bcero 0n110 chirpano 20 urp.

KommenTapmii. /lan BepHbIil orBeT — 2 OaJLia.
JlokazaHo, 4TO KOJIMYECTBO KOMaHJ PaBHO b — 3 DaJuia.

Basibl 1o IBYM IPeabLIyIIM TyHKTaM CYMMUPYIOTCS.

Joxkazkure, uTo cpeau uuces Buga 3" — 3™, rme n m m — HaTypaJbHbIE YHCIA,
COZlepZKIUTCS KyO HATypasIbHOro dncia, 6osbimmii 102021,

IlepBoe pemnienue. Bosbmém n = 3k + 2, m = 3k, rne k = 2021, Torna 3" — 3™ =
332 33k = 33%(3%2 — 1) = (2. 3F)3. Tax xak 3% = 27 > 10, 1o (2 - 3F)% > (33)% >
107 = 102021,

Bropoe penienune. Bosbmém n = 3k + 2, m = 3k, rae kK — HaTypaJibHOE, TOLJIA
3" — 3m = 33+ _ 33 = 33%(32 — 1) = (2 3%)3. [onarno, 4ro npu KazkjIoM k MBI
OJIy9aeM HOBBIH KyO HATYPaIbLHOIO YHC/Ia. SHAYUT TAKUX KyOOB Oy/1eT OeCKOHETHOEe
KOJIMYECTBO, U UX 3HAYEHUs He MOTYT ObIThb orpanudennl. [losromy naitjgércs kyo,
Gosprrmit 102Y2L,



11.3. B rpanenun ABCD 6okoBasi cropona AB pasHa MeHbIiemy ocHoBanuio BC', a
nnaronaib AC' paBna ocnoBanmio AD. IIpsimast, mpoxogsimast yepe3 ToUKy B 1ma-
pasutesibio AC, nepecekaet npsimyto DC' B Touke N. Jlokaxkute, uro AN — Ouc-
cexkTpuca yrina BAC.

IlepBoe permenue. Tak kak BN || AC u BC || AD, to ZBNC = ZACD,
/BNA=/NAC u ZADC = ZBCN. Tak kak tpeyroiabunk ADC paBnobepen-
uelit u AD = AC, o ZACD = ZADC'. Tlostomy /BNC = ZBCN u 3Ha4nt
BN = BC = AB. Torna /BAN = /BNA = /NAC.

Bropoe penienne. Ormernm Ha jayde AC 3a Touky C' Touky F', a na ynyue AB 3a
touky B Touky T'. Ilo ycnosuio AB = BC' u AC = AD, 3naunr /BAC = /BCA
n LADC = ZACD. Tak xak BN || AC, ro ZTBN = /BAC = /ZBCA =
ZCBN. Tak kak BC' || AD, o ZBCN = ZADC = ZACD = ZNCF. Utak, mbl
nokazajin, 9to BN — ouccekrpuca yria T BC, snaunt N paBHOyga/IeHa OT IPSAMbBIX
TBwu BC, a CN — ouccexkrpuca yrina BC'F, snaunt N paBHOYJAJIeHa OT MTPAMbBIX
BC u C'F. Tlostomy Touka N pasaoynajera ot npsaMmbix 1'B u C'F, snaunt AN —
ouccexkrpuca yria BAC.

KommenTapmii. /lokazano, uro Tpeyroibuuk BC'N paBHoOeapeHHbI — 3 Oaslia.

11.4. TlonoxkurenbHble AeficTBUTENbHBIE YUCIa @, b, ¢ 1 d yI0BJIETBOPSIOT YCJIOBUIO

b 21 p?
Z—td < 2. Jlokazkure, ITO ZQ i—d? < 8.

Pentenme. 3amerum, 910 I JIIOOBIX YHCEJ T U i BBIIOJHEHO HEPaBEHCTBO

b
i < 2,t0a+b<2c+d),
+d

c

(a+0)? < 4(c+d)? a®+ 2ab+ b* < 4(c* + 2¢d + d*). Tak kak 2cd < ¢ + d?, To

4P+ 2cd+d*) < AP+ + P+ d?) = 8(+d?). Utak, a* +b* < a® +2ab+b? <
2 b2

4(c? 4 2cd + d?) < 8(c* + d?), snaunr ZQTer? < 8.

11.5. Moxkno s MOKpacuTh KaxKIyI0 TOYKY ILIOCKOCTH JIMOO B KpacHBIH, JMOO B CH-

(x —y)? > 0, snaunt 22y < 22 + 9% Tak xax

HUIT BT TaK, YTOOBI Ha KarKJIOM MPsIMOIl OBLIN TOYKN 00OUX I[BETOB U Ha KaXKJOii
IPSIMOIT HAXOMIOCH KOHEUHOE KOJIMIECTBO TOUEK CHHEro I[BeTa’!

OTtser. /la.

IlepBoe penienme. Bpejiem Ha IJIOCKOCTH TPAMOYTOJIBHYIO JEKAPTOBY CUCTEMY
KOODJMHAT U PACCMOTPHM MHOXKecTBO F', aBistomeecs rpadukoM byHKInil y = x°.
[Tokpacum Bce Toukn F' B cuHUII IBET, ocTaJabHbIC — B KpacHbIil. JlokaxkeM, 9TO 3Ta

pacKpacka yJIOBJIETBOPAET YCJIOBHUIO 331N,

Eciu npsimasi BepTukasibHa, TO OHa 3aJaHa YpaBHEHUEM T = @, U [EPeceKaeTcst ¢
F posro 1o ojmoit Touxe (a,a®). Ecin npsavas ne BepTHKalbHa, TO OHa 3ajaHa
ypapnenuem y = kx + b. Pacemorpum dynxumio f(z) = 23 — kx — b. Taxk kak



hril f(x) = 400, lim f(zr) = —oo u byuknus f(z) HempepbIBHA, TO HANIETCs

qucio a, i Koroporo f(a) = 0. 3naunT ypapnenne 3 = kx + b umeer XoTa Obl
ojiHO pemenue. Vtak, jobasi mpsiMasi riepecekaercs ¢ I, 7o ecTb Ha Jit000il MpsiMoit
eCTh CHUHSISI TOYKA.

[ToHSITHO, YTO KOJIMYECTBO TOYEK IiepeceveHns npsiMoit y = kx 4+ b u I’ He nipeBoc-
XOJIUT 4HCJIa KOpHeil Kyoudeckoro ypasHeHns o> = kx + b, KoTopoe He 6oblie 3.
SHAYNT Ha KaxKJ0il psiMoil He Oojiee 3 CUHUX TOYEK.

Bropoe permmenne. Beejiem Ha 11JI0OCKOCTH IIPAMOYTOJIBHYIO JIEKAPTOBY CUCTEMY KO-
Op/IMHAT U PACCMOTPUM MHOXKeCTBO F', rojrydeHHoe oO0be/luHeHneM rpaduKoB PyHK-
it y = 22 n y = —a?. IlokpacnM Bce Toukn F' B CHHEIl IIBET, OCTAIbHBIC — B
KpacHbIil. JlokarkeM, 9TO 3Ta packKpacka YJ0BJIETBOPSAET YCJIOBUIO 3aJIa4H.

Ecin npsimast BepTuKajbHa, TO OHa 3a/laHa YpaBHEHNEM T = @, U repecekaeTcs ¢ F
1o asy™m Toukam (a,a?), (a, —a®) (3T Touku MOryT coBlajath). Eciu npsavas He
BepPTHKaJIbHA, TO OHa 3a/laHa ypasHenneM y = kx +b. JIubo ypasuenne x? = kx + b,
ambo ypaBHeHne —x? = kx + b uMeeT XoTsd ObI OIHO pelneHne. JleHCTBUTEIBHO,
JMCKPUMHUHAHT 1epsoro — Dy = k% + 4b, muckpuMunanT Broporo — Dy = k? — 4b,
D; + Dy = 2k* > 0, 3naunT X0Ts Obl OJUH U3 JAUCKPUMUHAHTOB HEOTPHIATEICH.
SHauuT Jr0das npaMas 1epecekaercs ¢ F', To ecTh Ha JHOOOM IPAMOI €CTh CHUHsIsI
TOYKA.

[ToHSITHO, YTO KOJIMYECTBO TOYEK IliepecedeHust npsamoir y = kxr + b u F paBHO
CyMMapHOMY KOJIMIECTBY pENIeHUil IBYX BBINIEHA3BAHHLIX YpaBHEHNI, KOTOPOe He
IIPEBOCXO/INT YeTHLIPEX. SHAUNT Ha KarkKJ0il npsiMoii He Oosiee 4 CHHIX TOUEK.

KommenTapwmii. Tosibko orBeT «1a» — 0 Oa11oB.
[TpuBenena packpacka, OTBedaloas YCJIOBUAM 3aa49u — 3 OaJsla.

[IpuBeiena npaBuibHast packpacka 1 JOKa3aHO, UYTO Ha KarKJION IPSIMOil HaXOUTCs
XOTs Obl OJ[Ha CUHASI TOUKa — 2 OaJslia.

[IpuBeiena mpaBuIbHas packpacKka U JIOKa3aHO, YTO Ha KaXKI0N MPAMON HAXOIUTCS
KOHEYHOE KOJTMIECTBO CUHUX TOYeK — 2 DaJlia.

Basibl 1o TpéM mpebL Iy M Iy HKTaM CYMMUPYIOTCH.

3amevanue. To, 4To0 MHOrOUIEH HEYETHON CTENEHN UMeeT XOTs Obl OJIMH KOPEHb
cauTaeTcss 09eBUAHBIM. CUNTAETCST N3BECTHBIM, YTO MHOTOUJICH CTEIICHH 1 IMEeT He
boJiee n KOpHeI.



