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

1. [okaxknTe, 4TO Anst NtobbIX BELIECTBEHHbLIX YMCEN A 1 D ypaBHeHune
(a®—b®)x? +2(a®> —b°)x+ (a* —=b") =0

MMeeT peLleHme.

2. Ha ocTpoBe xunByT sixeubl 1 pbinapu. Pbiuapu Bcerga roBopsiT npasay, Jixewbl
Bcerga AryT. Kaxkabiii XuTesb 0CTPOBa NPO KaXKAoro U3 oCTasbHbIX 3HAET pbilapb OH
nnm nxed. Kak-To pas sctpetununce 28 ocTpoBuTsiH. [lgoe n3 Hux ckasanu: «PosHo
ABOE U3 HAC JiXKellbl», 3aTeM YeTBEPO U3 OCTasbHbIX Cka3anu: «PoBHo 4eTBepo U3 Hac
JKELbI», NMOTOM BOCEMb W3 OCTABLUMXCS CKasanu: «POBHO BOCEMb M3 HAC JKeLbI»,
HakoHel, Bce ocTaBwmecs 14 ckasanu: «PosHo 14 u3 Hac mxeubl». CKOMBKO NXKELOB
bbino cpean BcTpeTuslimnxcs? [pueeguTe BCe BO3MOXHbIE BApUAHTbI U JOKAXKNTE, HTO
APYrUX HeT.

3. Cymma HeoTpuuaTenbHbix Yncen a, b u ¢ pasHa 3. Haigute Hanbosbluee 3Have-
Hue BblpaxxeHus ab + bc + 2ca.

4. OxpyxHocT w1 1 w;y nepecekatotcst B Todkax K u L. lpsimas € nepecekaer
OKPY»XXHOCTb W1 B Todkax A n C, a oKpyXHOCTb Wy — B Toudkax B un D, npudyem
TOUKU nayT Ha npsmoit £ B andpasutHom nopsigke. ObosHaunm yepes P n Q cootset-
ctBeHHo mpoekuun Todek B u C Ha npamyto KL. [okaxunTe, 4to npsimele AP n DQ
napanfesbHsbl.

5. Hana knetuatasn gocka 2021 x 2021. lets n Bacs urpatoT B cnegyrouyto urpy.
OHu no oyepean CTaBsAT UK B CBODOAHbIE KNETKU AOCKM. BblurpbiBaeT ToT Urpoxk,
nocfe xofa KOTOPOro B KaXKAOM MpsiMOyrosibHuke 3 X 5 n 5 X 3 byger ctoaTe duLlka.
Haunnaet MNeTs. KTo 13 nrpokoB MoxkeT obecrneyunTs cebe nobeay BHe 3aBUCMMOCTW OT
neiicTBuii conepHuka?

6. HaiignTte BCe Takue HaTypasbHble Yucna N, 410 Ymcno 2™ + n? + 25 aensiercs
KybDOM MpOCTOro 4mucna.



Cymma

20 9 0 20 9
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3apgava l

[laHo KBagpaTHOe ypaBHeH#Me:
(a® - b®)x2 + 2(a®- b°)x - (a* - b*) = 0.
MpeanonoXnm, 4To ypaBHEHME NMEeeT peLleHne Npm Nobbix BELECTBEHHbIX a, b.
TaK KaK ypaBHeHune nmeet xoTa 6bl OAHO peLleHue, To:
(2(a° - b))?- 4(a® - b%)(a* - b*) >=0;
430 - 83°b® + 4b'° >= 430 - 43%b® - 4a°b* + 4b*0;
43%b® + 43%b* >= 8a°b>;
a*b® + abb?* >= 2a%b>;
a*b*(a% + b?) >= a*b*(2ab);
aZ+ b?>=2ab;
aZ-2ab + b2 >=2ab - 2ab;
(a-b)?>=0.

TaK KaK KBaJpaT BeleCTBEHHOro YMCAa BCeraa HeoTpuuaTeneH, To npuseaéHHoe Bbille
HEPaBEHCTBO - BEPHO -> YpaBHEHNE UMeeT XOTA Bbl 0HO pelleHune, YTa,

3agava 2

Pasaennm Bcex sKuUTenew Ha rpynnbl B 3aBUCMMOCTM OT UX BbICKa3blBaHMI (rpynna ¢ 2
KUTENAMM, FPYNNa C 4 XUTeNAMM, Tpynna ¢ 8 3KuTenamu v rpynna c 14 xkutenamm).

3ameTuMm, 4TO rpynna Moraa coCTONATb TO/IbKO LEIMKOM U3 NIXKEL0B, MO0 LLeIMKOM U3
pblLapei (ecnv B KAKOW-TO rpynme ecTb PbiLapy U IXKeLbl, TO OHW FOBOPAT NPO OANHAKOBOE YNCI0
JIKEeLO0B, 3HAYUT, 6O pbiLapb JXKET, MO0 N¥KeL, roBOpUT NpaBsay).

TaKxKe, rpynna Moraa coCToATb TO/IbKO LLEe/TMKOM U3 /IXKEL,0B, MO0 LENNKOM U3 pbiLlapel
(ecnu B KaKOM-TO rpynne ecTb PblLAPU U JKELbl, TO OHU FOBOPAT MPO OAMHAKOBOE YMC/IO IKELLOB,
3HauUT, MMBO pbILAPb BKET, NMBO NXKeL, roBOpPUT Npasay).

TaK»Ke, BO3SMOKHO ABe CUTyaLMu: 60 TONbKO OAHa Fpynna KuUTenen ckasana npasay, Mmoo
BCE rpynmnbl CKa3anu HenpasAy (Tak KaK ecm XoTa 6bl 4B rpynnbl }KUTeNel ckasanaum npasay, T0
KONNYECTBO NIXKELLOB MO MHEHWIO OAHOM rPYNMbl HE PABHO KOJIMYECTBY /IXKELLOB MO MHEHWIO APYroW
rpynnbl, 3HAYMUT BO BCEX U3 3TUX FPYMM, KpOMe OAHOM, ECTb JIKeL,bl -> eCTb TO/IbKO OZHA rpynna,
COCTOALLAA M3 pblllapelt - NpoTUBoOpeyme).

3ameTum, 4to ecnin bbl B MepBOW, BTOPOM MAM TpeTben rpynne rosopuan 6ol npasay, To
KUTENN BO BCEX OCTa/IbHbIX FPynnax /iKeLbl, 0A4HAKO, B TAKOM C/ly4ae KOAMYEeCTBO JIXKEeL,0B No
MHEHWIO NEePBOW, BTOPOI AN TPETbEN FPYMMbl COOTBETCTBEHHO HE COBMaZaso bbl C peasibHbIM
ynciom NKeuos (26 He paBHO 2; 24 He paBHO 4; 20 He paBHO 8), To ecTb BCe Kutean bbian bbl
Mxkeuamu. OgHaKo, ecm 6bl NpaBay roBOPUAN KUTENU N3 YETBEPTOM rPyNMbl, TO KOJIMYECTBO JIKELLOB
Mo X MHEHMIO COBMaAasno bbl C KOIMYECTBOM /IKEL0B Ha camom aene (28 - 14 = 14), cnegoBaTenbHo,
Bcero 6b110 6bl 14 pbiuapeli 1 14 nxkeuos.

Mbl nepecmoTpeny Bce BO3MOXKHbIE BapUaHTbl pa3BUTUA COObITUIA 6e3 NnpoTMBOpeYnit, n
NOAYYUAU, YTO SIXKEL,0B MOr0 6biTb 14 nnn 28.

OTBeT: 14 nnu 28 nxeuos.

3apgava 3
3ameTuMm, 4To 2ca AaéT HanmboNbLIMA BKNAA B CYMMY, TaK Kak y ab 1 bc HeT MHoKuTenell.
Ou4eBMAHO, CaMbIM BbIrOAHbIM ByAeT MaKCMMU3NPOBaTb NPOM3BEAEHME Ca A1A HaMboNbLIEN CyMMbI.
ca byzeT MakcMmasnbHbim, ecin b =0 1 € = a, T.e. MaKcMMmasibHasA BO3MOXHaA cymma ab + bc +2ca=0
+0+2(3/2*3/2)=9/2 =4.5.

3apgava 5

3ameTnm, 4TO NPAMOYFONbHUK, CTOPOHbI KOTOPOTO NapaafienbHbl 0OCAM KOOPAWHAT, BCeraa
MOJKET OMUCbIBATLCA YETbIPbMA TOUKAaMU - (a; b; c; d), rae a - nonoxKeHWe NeBOI BEPXHEN TOUKM NO
ocu X, b - nonoxkeHne neBolt BEPXHEN TOUYKM MO OCK Y, C - NMOSIOKEHME NPABON HUMKHEIN TOYKM MO OCH X,
d - nonoxeHne NPaBoOM HUKHEN TOYKM MO OCK Y.

MpeacTaBum AOCKY Kak Tabauuy 2021x2021. MycTb KOOPAMHATbI 1EBOIN BEPXHEW KNETKM - (1;
1), a KOOpAUHaTbl NPaBOW HUMKHEN KneTku - (2021; 2021).

Bceraa 6yget nobexkaatb Meta. PaccmoTpmum anroputm ero nobesapi:

- NepBbIM X040M MeTa CTaBUT PULLKY Ha LLEHTPANbHYIO KAETKY (KNeTKy C KoopAuHaTamM
(1011; 1011))
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- B nocneaytowme xogbl MNeta “3sepkanbHo nosTopseT” xoapl Bacu: ecnv Bacs ctaBUT CBOIO
OUWKY Ha KNeTky (a; b), To MeTs cTaBuT dULLKY Ha KNeTKy (2021 -a +1; 2021 - b + 1)

3ameTum, 4To AN It06OoW KNEeTKNU, KpoMe LLEeHTPasibHOM, ecTb “3epKasibHan” el KneTKa,
OT/IMYHaA OT Heé. OgHaKo, Bacsa He MOXKeT NOCTaBUTb B LEHTPAJIbHYHO KNETKY CBO QULLKY, TaK KaK
Tam yxxe ctout puwka Metu.

MpeanosoXum, 4To Npu BbileonucaHHou urpe MNeTtn Baca cmoxkeT nobeamTs. B Takom
cny4yae, Baca cMoXKeT HaliTK Takoi nNpAMoyronbHUK D ¢ KoopauHatamu (Do; D1; Do + 5; D1+ 3) uam (Do;
D1; Do + 3; D1+ 5), uTo B “3epKanbHOM” emy npamoyronbHuke (2021 -Do+1-5; 2021 -D;+1 - 3;
2021-Do+1; 2021 -D1+ 1) namn (2021 -Do+1-3; 2021 -D1+1-5;2021- Do+ 1; 2021 - D1+ 1) yxke
cTouT duwKa H. O4eBuAHO, 4TO ecnu MNeTa UrpaeT no BbILLEONUCAHHOMY afirOPUTMY, TO €CTb TaKas
oduwka F, koTopas “3epkanbHa” H. Ecnm npAmoyronbHuK D - npAMoyrosibHuK 3x5, To:

- BO3MOXHble KoopauHaTtbl UwKKM H: 2021 - Do+ 1-3<=x<=2021-Do+1;2021-D;+1-5
<=y <=2021-D;+ 1->BO3MOXHblEe KOOPAUHATbI UWKK F: 2021 - (2021 - Do+ 1 - 3) + 1 >=x>=2021 -
(2021 -Do+1) +1;2021-(2021-D3+1-5)+1>=y>=2021-(2021-D;+ 1) + 1 -> BO3MOHble
KoopAamHaTbl dUWwKK F: Do<= x <= Do+ 3; D1 <=y <= D; + 5, 10 ectb ¢uwka F B ito6om cnyyae 6yaer
ieXkaTb B NpAmMoyrosbHuKe D, npotnsopeuue.

NHaue:

- BO3MOXHble KoopanHaTbl pUwKM H: 2021 - Do+ 1-5<=x<=2021-Do+1;2021-D;+1-3
<=y <=2021- D1+ 1->B0O3MONXKHble KoOpANHAaTbl GULIKKM F: 2021 - (2021 - Do+ 1-5) + 1 >=x >=2021 -
(2021 -Do+1) +1;2021-(2021-D3+1-3)+1>=y>=2021-(2021-D;+ 1)+ 1 -> BO3MOMHble
KoopAanHaTbl PUWKK F: Do<= x <= Do+ 5; D1 <=y <= D; + 3, T0o ecTb puLwKa F B ntobom cnyyae byaer
ieXkaTb B NpAmMoyrosbHuke D, npotnsopeuue.

MonyyaeTcs, 4To ecnm 6bl Bacs cmor HaWTU TaKoM NPAMOYTONbHUK D, 4TO B HEM He CTOUT
duwKa, a B “3epKasbHOM” emMy NPAMOYro/ibHUKe GULLKa CTOUT, TO NOAy4YMnoch bbl NpoTuBOpeYme.
3HauuT, ecnn Bacs cTaBuT GULLKY B NPAMOYTONbHUK 6e3 GULLKK, TO U MeTa NoCcTaBUT GULLKY B
NPAMOYro/IbHUK 6e3 GULLKKM, TO ecTb B NOCAeAHUI NPAMOYTObHUK 6€3 GULIKKN NOCTaBUT GULLKY
umeHHo [leTa.

OTBET: NpU NPaBUAbHOW Urpe Bceraa nobexaaert Mets.

3agava 6.

0603Ha4YMM MCKOMOe NPOCTOoe YMCNOo Kak p = k + 1.

3ameTnm, 4to Yncno 2" fennTca TOIbKO Ha O4HO NPOCTOE YMCAO - 2, @ Yncno 25 penntca
TOJIbKO HA NPOCTOE YMCNO 5. OTU cayyam CTOUT PAacCMOTPETb OTAE/IbHO, TaK KaK BO BCEX OCTa/IbHbIX
cnyyanax 2"m 25 TOYHO He AenaTca Ha p.

p=2:2"+n?=-17 - HEBO3MOXHO, T.K. N - HaTypasIbHOe.

p =5:2"+n?= 100 - BO3MOXHO, Npmep: h = 6.
3ameTum, 4TOo h - Bceraa Y8THoe, T.K. ecn bbl n Bb110 HEYETHBIM, TO 2"+ n? + 25 - YBTHOE, OAHAKO, HU
04HO YETHOE YMNCNO He NOAXOAMUT NOA YCAOBME (BCe YMcna, KPOMe 2 - COCTaBHble, cayyan p = 2 -
pPaccMoTpEH).
OTBeT: N =6.



