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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3apava l

Y106bl ypaBHEHME NUMENO PeLleHns, Haao YToObl AUCKPUMUHAHT Obin
6onblie naun paseH 0

To ectb 4*(a™5 — bA5)72 - (a6 — b”6)* (a4 — b”4)*4 6onblie unm pasHo 0

CoKkpaTm Ha 4 n packpoem ckobkm a*10 + b~10 -2(ab)?5 —a*10—-b”10 +
ar4*bN6 + an6*bM4. To ecTb a4*b”6 + a6*b”4 - 2a75*bA5 foNXKHO ObITb
6onbwe nnu pasHo 0. Ecan a nam b pasHbl 0, To Bce BbiparkeHue Toxe 0, To
ectb npn a =0wnnan b =0 peweHmne Bcerga ectb. PaccmoTtpum rae a u b He
paBHbl 0

Cokpatnm Ha a*4*b”4 n nonyumm, a2 + b2 — 2ab, To ectb (a-b)"2, TaK Kak
3TO KBaApaT, TO OH Bcerga 6onblue nan paseH 0, To ecTb Npu a U b He
paBHbIX 0 peweHne ecTb M Npu a U b paBHbiM 0 TOXKe ecTb, 3HAYUT NPU BCEX
AENCTBUTENbHBIX @ U b ypaBHEHUE NMeeT peLleHue.

3apa4va 4

MycTb TOuKa nepeceyeHmna BC u KLoT1o O

¥Yrnbl BOK n COL paBHbl Kak BepTuKanbHble, yribl BPO 1 CQO TOXe paBHbI
(06a no 90), To ecTb TpeyronbHMKM BPO 1 CQO noaobHbl, To ectb BO/OC =
PO/0Q = BP/QC

TaKKe TaK KaK 3TO OKPYKHOCTU, TO U3 NEPBOM OKPYKHOCTU CieayeT, 4To
AO*OC = KO*OL, a n3 stopot BO*OD = KO*OL, To ectb BO*OD = AO*0OC, AO
= AB + BO, DO =DC + CO, To ectb BO*(DO + CO) = (AB + BO)*OC, 10 ecTb
AB*OC = BO*CD, 10 ectb BO/OC = AB/CD = BP/CQ. Yrabl OCQ 1 OBP paBHbiI,
TaK Kak TpeyronbHmMKkn BPO n CQO noaobHbl, a 3HaumT yrael ABP n DCQ Toxke
paBHbl. Torga TpeyronbHMKku ABP n DCQ nogo6bHbl. 3HauunT yrasl BAP n CDQ
paBHbI, TOraa paccmotpmm npamoele AP 1 DQ n cekywyto AD, yrabl DAP n
ADQ pasHbl, To ecTb AP napannenbHa DQ.


moonstyle
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3apava 2

3ameTum, 4YTo ecnm pbiuapen 14, To OHM 3TO BCe Te, KTO CKa3a/l, YTO JIXKEL,0B
poBHO 14 (14 nxeuo08).

Ecau pbiuapeit 6onblue 14, To Torga nxeuos meHblle 14, Takke xoTa bbl
OAVH U3 pbluapert nonan B 4 rpynny (Tam, rae ux 14), a 3HaYMT OH CKasan,
4yTO MXKeuoB 14, HO Ux meHble 14, npoTuBopeymne

Ecau pbiuapert meHblie 14, To nxKeuoB 6onblue 14, Torga pbilapa B Karkaom
M3 rpynn 6bITb HE MOXKET, TaK KaK MHAYe OH CKarkeT, YTo /Keuos 14 nnum
MmeHbLe (8, 4, 2), a nx 6bonblie 14, To ecTb OH coBpeT. Pas pbilapei HU B
KaKol U3 rpynn HeT, To Ux Boobule HeT, To ecTb pbiuapen 0 (28 nxkeuos)

[Apyrnx BapnaHToB ObITb HE MOMKET, TO €CTb JI}KeLoB Morno bbiTb 14 nnan 28.

3apava 5

[MpnBeaem BbIUIPbILWHYO CTpaTernto ana fetm

MeTa NnepBbIM XO40M CTaBUT B LieHTPanbHYO KneTky (1011:1011, cunTan ot
1) dnwky, 3atem aybampyet xoa Bacu LeHTpanbHOM cummeTpuen (Knetke
1:1 cooTtBeTcTBYET Knetka 2021:2021). 3ameTum, 4To nocne xoaa Bacu He
MOJKeT OKa3aTbca NnobeaHan cuTyaunsa, TaKk KaKk LLeHTPaabHO
NPOTUBOMNOJIOKHO Yy [1eTn TOUb-B-TOUb TaKaA Ke CUTyauua

3apava 3

3amMeTUM, YTO ec/I 3aMEHUTb MecTaMMn a U ¢, TO Bblpa*XeHne He
NOMeHAETCA, NyCTb TOrAa a 6onblue nnu PaBHO C.

TakKaka+b+c=3,Tob=3-a—-c,Toectbab+bc+2ac=2ac+(a+c)*(3
—a—c)=3a+3c—a*2—-ac—c”"2—ac, 4obaBMm 1 BblYTEM a2, NOAYYUM
af2—-ar2—-ar2—-cM2+3(a+c)=(a+c)*(3+a—-c)—2*ar2, ToectboTb
HM4Yero He 3aBUCKUT, To ecTb b = 0, Toraa ab + bc = 0. 2ac makcnmanbHo,
Korga ac MakCMmManbHO, To ecTb a = ¢ = 1,5. Torga makcumanbHoe 3Ha4YeHume
3TOro BbIpa*eHua 3710 4,5



3apa4va 6

n"2 +2”n + 25 = p/3

Mpumep:n=6,p=5

3ameTum, 4To Kybom 2 (p=2) bbITb He moxKeT (25>8, a n HaTypanbHoe)
PaccmMoTpum OCTaTKM NpU AeNleHUN Ha 2

TaK KaK p He 2, TO OHO AaeT ocTaToK 1, 2°n aaet octatoK 0 (n>0), 25 paet
OCTaToK 1, n*2 moxkeT aasaTb ocTatTok unmn 1, unn 0

Ho ecnn oHo pgaeT octatok 1, To cneBa octatkm 6yayt1+0+ 1, Toectb 0, a
cnpasa 1, yero 6bITb HE MOXKET, 3Ha4YUT N2 aaeT ocTaToKk 0, TO eCcTb N —
yeTHoe.

Tenepb pacCMOTPUM OCTaTKM Npu geneHnn Ha 4. Y 25 octatok 1,y 2°n
ocTaToK 0, Tak Kak n —yeTHoe (MycTb n = 2k, Toraa 2”n ato 272k, To ectb 4/k,
4yTo cpaBHMMO ¢ 0*k no moaynto 4, yto cpaBHMMO ¢ 0), TaK Kak N —YyeTHoe U
HaTypa/sibHOe, TO OHO 60/blle UK PaBHO 2, Toraa 2°n aenuTca Ha 4, To ecTb
cpasHMmo ¢ 0, Torga Bca cymma cpaBHUma ¢ 1, To ectb p”3 cpasHMmo ¢ 1 no
MoAyNto 4, TO ecTb U CaMo P TOXKe CpaBHMMO c 1 (oHO He cpaBHMMO c 2 1 O,
TaK KaK He 2, TO eCTb HeYeTHOe, U He CPaBHUMO C 3, TaK KaK Torga p3 paet
OCTaTOK 3, a He 1).

3amMeTuM, YTO NpPn n = 2 BbiparKeHMe NPUHUMAET 3HaYeHne 33, YyTo He
ABnAeTcA Kybom, 3Ha4YUT N>2, To ecTb n 6onblue nam pasHo 4. ina n =4,
byaet 57, 4To TOXKE He NoAxoAuT, TO eCcTb N 6osblie UK paBHO 6. 6
noaxogut, Torga p =5.



