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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1) (a”6 - b"6) x*2 +2 ( a5 - bA5)x+ (a”4-b"4)=0

D= 4*(an5 - bA5)A2 — 4*(ar6-bA6)*(aN4-br4)=
=4*3/710 -8*(a”5)*(b”5)+4*b"10 -

4*a”r10 + 4*ar6*b"4 + 4*ar4*bN6 — 4*bN10=

= 4*aM4*pr4*(a-b)r2 = (2*(a”2)*(b”2)*(a-b))*2>=0
TaK KaK t"2>=0 Bceraa

=>ecTb XoTA 6bl 1 peweHune

4) MycTb To4yKa O Touyka nepeceyeHmi | u KL, Toraa

TpeyronbHukn BPO 1 CQO nopo6HbIM no 3 yrnam
(NpAMOYyronbHble TPEYroibHUKN C PAaBHbIMMU
BEPTUKANIbHbIMKU Yyr1ammu)

3anuwem CBOMCTBO KacaTeNbHbIX:
AO*0OC=KO*OL

DO*OB=KO*OL |=> AO*OC=DO*0OB
=>A0/0D=B0O/0OC

N3 nopobus cnepyet, uto BO/CO=0P/Q0O
=>A0/0D=0P/Q0 ,a yrnbl QOC=POB Kak
BepTUKaNbHble => TpeyronabHMkmn AOP n DOQ

noao6bHbl, T.e. yrnbl DQO=APO => AP||DQ TaK Kak
HaKpecT /iexalue yrabl paBHbl.

2)(OuyeBunaHO ,4TtOo ecnn 1 yenoBek B rpynne aAxew , 7O

BCE OCTa/IbHble TOXE JIXKeLbl, NO3TOMY MOMHO
paccmaTpuBaTb cpas3y no rpynnam .TaKke o4eBUAHO
MOHATHO ,4TO NpPaBAYy MOXET roBOpUTb He bonee 1
rpynnbi)

PaccMmoTpuMM KaXAayl rpynny ,Korga oHa roBopwuT
npasAay. Myctb 1 rpynna(2 yenoseka) ckasu npasAy,
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HO TOorga ocTanbHble 26 conranm =>npotusopeumne|
3HayuT 1 rpynna conrana).3HaynUT Yy HAC TOYHO He 2
NXeua.

Tenepb paccmoTpum 2 rpynny(4 yenoseKka) oHMU
CKka3anu npasay(no npeanonoxXeHuto) , Ho Toraa
OCTa/ibHble 24 OCTPOBUTAH CONrann U BHOBb
nosy4yaem NpoTuUBoOpeUYme K NpeanonoKeHN.3HaUnT
NKeuoB TOYHO He 4.

PaccmatpuBaem 3 rpynny (8 yenoBek) , ecam OHMU
CKa3a/an npaBAy ,TO /IXKELO0B AO0/IKHO ObIThb 8, a
NXeyos nony4vaetca 20, npotusopeuue.

HaKkoHeu paccmaTtpusaem 4 rpynny( 14 yenosek),
€C/N OHW CKa3anu npasay ,To AXeuos 14, T.e. HeT
npoTnBopedYnin.3HaunT 14 nxeuoB MmoKeT ObiTb.
PaccmoTpum elle ciy4yan Korga Bce rpynny AryT, T.e.
BCE NXKeubl M 3TOT CaAYy4aM Ham NoAxoauT.

6) 2AN+NnA2+25=pA3

Jonyctum n=1 (mod 2) => 2~n KpaTHO 2

n"2=1 (mod 2) 25=1 (mod 2) => p”3=0 (mod 2)=>
p=2 27A3<25 => n=0 (mod 2)

Haxoaum n=6 (p=>5)

3)a=1 b=1/2 c=3/2
MNycTb a+b+c=3 ab+bc+2ac=y=4
Jonyctum 3To Mmakcumym(y)

d 3dMEeHMNM Ha a-X



C 3aMEHUM Ha C-X

a-x+b+c+x=3
(a-x)b+(c+x)+2(a-x)(c+x)=y-2x(c+x-a)
BennunHa yBenmumnTca ,ecnm a>=c+x
Max(2x(c+x-a)) paocTturaetca npu x=1/2c
T.e. 4.25

ab+bc+2ac=4.25

6)Bacs



