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.
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3apaval

Pewmnm KaKk KBagpaTHoe ypasHeHue (a6 — b 6 )x 2 + 2(a*5 — b5 )x + (a4 — b4 ) = 0 OTHOCUTENBHO X,
[O0CTAaTOYHO A0KA3aTb YTO AUCKPUMUHAHT Bosblue nam paseH 0, HO MOXKHO B3ATb YNPOLLEHHbI
OVNCKPUMUHAHT, T.K. KO3PPULMEHT NPU X YETEH,

d=(0.5b)"2-a*c=(a”5-b"5)*2-(a*4-b"4)(a”6-b"6)=a”10-2a*5*b"5+b"10-(a*10-b*6a”4-b ar6+b 10)=

=br6*ar4-2ar5*bA5+br4*ar6=(b"2a*a”3-b"r3*aN2)N2, uTo AencTBUTENbHO Bonblle unn pasHo 0 ns-3a
KBaZparTa, a 3TO YTO M TpeboBanoCh A0Ka3aTb

3apgava 2

Pasgenum Bcex Ha rpynnbl:1l) rae ABoe cKasnu;2) rae YeTBepo cKasanu ;3) rae Bocemb ckasano; 4)rae 14
CKa3a/10; YTo cpeam HUX KaKoe-TO KONIMYECTBO JIXKeL,0B(M0o YC/I0BUM 3a43a4M U3 CTONIbKO e, CKOJIbKO U
yenosek B rpynne). [lokaxem, YTo B Kaxk4oM rpynmne He MoXeT 6bITb OAHOBPEMEHHO U PbILLAPb U XKel,
OEeNCTBUTENIbHO, NYCTb 6bl B Fpynne pbilapb, TOF4a €C/IN B TOM XKe rpynne nxeu, To 1M6o oHu 06a
conrann, nn6o oba ckasanm npasay, Yero 6bITb HE MOMKET, 3HAYUT B KaXK40M rpynne He MoXKeT BbiTb
OLHOBPEMEHHO 1 pbiLapb U kel MoxeT n B NnepBoit rpynne 6biTb pbiuapu? HeT ,T.K. Toraa ambo
JXKeuoB HeT (4ero 6biTb He MOMKET, T.K. pblLLapy CKa3anu YTo ecTb 2 XKewla) IMbo oHU B APpYrux rpynnax u
nx byaeT ABHO bonblue ABYX(T.K. B NepBOM rpynne MeHbLUe BCEro Ye/I0BEK), 3HaUYUT B NepBol rpynne
JIKeLbl, HO TaKKe BO BTOPOW rpynmne XKelbl, T.K. €CM B HEWN PbILL@pK, TO JIKELL0B A0/KHO ObITb 4, HO
€C/n pbliLapei HeT HY B 3 HW B 4 TO I’KELL0B Mano, a ecn ecTb XoTA 6bl B 04HOM U3 3 1 4 rpynn, To UX
6onble 4, 3HaYMT BO BTOPOWM rpynne TOXKeE /IXKeLbl, a eC/IN B TPETbEN pbilapu, To eciu B 4 rpynne
JIKeLlbl, To XKeuoB bonblle 8, a ecn HeT B 4 rpynne pbilapen, TO MeHbLUe 8, 3HAUUT B TPETbEN ToXKe
JIKeLbl, U HAKOHeL, B YeTBEPTOM rpynne MoryT 6biTb U PbILAPY U JIXKELLbI, B C/Ty4Yae rae /xKeubl 3To
OYEeBUAHO T.K. TOr4a 28 /IXKeL0B, U OHM BCE CO/rann, YTO BEPHO , a TaKXKe B C/lyYae rae B YeTBEPTOM
rpynne pbiLuapu, To pbiLapu B Y4eTBEPTOM rpynne cKkasanun npasay ,T.K. 2+4+8=14, a Bce NxKeupl CoNranu,
T.K. OHM BCE CKA3anM YTO XKELO0B Uan 2 unn 4 nam 8, xota ux 14, 3Haumt nogxoaAaT cnyyam, roe 28
Nnxeuyos u 14 nxeuyos

OTBET:14 nnn 28
3agava 3
ab+bc+2ca=(ab+ca)+(bc +ca)=a(b+c)+c(b+a)
no ycnosuto a+b+c=3, 3Hauut b+c=3-a n b+a=3-c, nogcrasmum B a(b+c)+c(b+a), nonyunm

3a+3c-a*2-c*2, U HaM HaZ0 HAaNTU MaKcMMasibHOe 3Ha4YEHME 3TOrO BblParKeHME, OLEHUM Mo
otaenbHoctn 3a-a*2 n 3c-cM2

3a-a?2=-(a"2-3a+2,25)+2,25=-(a-1,5)*2+2,25 T.K. —(a-1,5)*2 meHbLUe unu pasHo 0, TO BbiparkeHue -(a-
1,5)72+2,25 He npesbiwaeT 2,25, no aHanormm nosnydaem 3c-c2 He 6onblie 2,25, 3HAYUT UX CYMMa He
6onee 4,5 utobbl HEpPABEHCTBO -(a-1,5)"2+2,25<=2,25 cTano paBeHCTBOM, HaA0 4YTobbl KBaapaT cTan 0,
HO OHO AocTuraetca npu a=1,5, n no aHanoruu c=1,5, noacraensem B a+b+c=3, nonyyaem b=0, yto He
NPOTMBOPEYMUT YCIOBUIO 334U, U NPU 3TUX 3HaYeHusx ab+bc+2ca=4,5

OTBET:4,5
3apava 4
PeweHue :

Myctb Touka nepeceyveHna KL ¢ AD 310 TouKka O, Toraa yrabl BOP 1 QOC, paBHbl Kak BEPTUKANbHbIE U T.K.
NPOEKUMM HA NPAMYIO 3TO MEPNEHANKYNAP OT TOUYKM A0 Npamoit 3HauuT yrabl OQC n OPB npameble,
3HaunUT TpeyronbHMKn BOP 1 QOC noaobHbl no asym yrnam, otkyaa CO/0OB=Q0O/OP.



moonstyle
Штамп


Mo cBOKMCTBY NepeceKalolmxcsa Xopa oKpyKHocTU:AO*OC=KO*OL=BO*0D, 13 Toro, uto AO*OC=BO*0D,
nonyyaem, 4to OD/AO=0C/BO, 3Haunt: OD/A0=CO/0OB=Q0/OP, 3Ha4MUT pacCMOTPMM TPeYroabHUKM AOP
1 0QD, paHblie Mbl floKkasanu, uto BOP=QOC, a Takke OD/AO=Q0/OP, 3HauuUT 3TN TPEYroNbHUKN
nogo06HbI MO ABYM NPOMNOPLMOHA/bHBIM CTOPOHAM M YTy MEXKAY HAMK, U3 Nogobus cnegytor
PaBEHCTBO BCEX YI/10B 3TUX TPeyronbHUKoB, B Tom Yncine DQO v APO paBHbl, OTKyZa 1 cneaytoT
napannenbHoctb NpAMbIX QD n AP, T.K. OHW HaKpecT nexaluue.

3agava 5
OTBET: Neta

MpuBeAEM CUMMETPUYHYIO CTpaTerunto 3a MeTio, NepBbiM XOA0M OH CTaBUT PULLKY B LLIEHTPa/IbHYIO
KneTKy(y N11060ro Knet4yaToro KBagapara HeYETHOM A/IMHBI eCTb LEeHTPaibHanA KNeTKa), a danblie byget
XOAUTb CUMMETPUYHO OTHOCUTE/IbHO LLeHTPA 3TOro KBaapaTa, 3aMeTuMm , 4To nocse arboro xoga Bacu
MeTa cMOXKeT caenatb Xo4, CUMMETPUYHbI OTHOCUTE/IbHO LLeHTPa, AEeNCTBUTENbHO, NYCTb 3TO HE TaK U
CUMMETPUYHAA KNeTKa yKe ¢ PULLKOI, HO Toraa Baca He cmor 6bl Xo0AuTb, T.K. Ta KNeTKa bbina bbl yike ¢
dULWKOWM paHblUe, NPoTMBOpPeUne, 3HaUMT [NeTa Bceraa CMOoXKeT caenatb Xo4,. Bo BTOpbIXx NpeanonoxKum,
YTO B KAKOM-TO NPSAMOYFO/ibHMKe 5X3 HeT GULLIKKM, HO 3TO 3HAYMT YTO U B CUMMETPUYHOM OTHOCUTENBHO
LEeHTpa ToXKe HeT GUWKU(CMMMETPUYHbIE MPAMOYTO/IbHUKU, 3TO T€ B KOTOPbIX LLEHTPasIbHbIE KNETKU
CUMMETPUYHbI OTHOCUTE/IbHO LLEHTPA M TaKOM e OpMeHTaLuu, a 6bIBatoT rOPU3OHTANbHOM U
BEPTMKabHOM opueHTauum ). 3HauuT nocne xoga Bacu 6yaeT octaBaTbca NPAMOYTrosIbHUK B KOTOPOM
HeT GULLIKKM, 3HAYUT OH HE CMOXKET BbIMIPaTb, 3HAUYUT BbiKrpaeT MeTs.



