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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MocunTaem AUCKPUMUHAHT ypaBHeHua (ab-b®)x2+2(a>-b°)x+(a*-b*), ecnan oH Bcerpa He meHblue 0, TO
ypaBHeHMe Bcerga nmeeT XoTA Bbl 04HO pelueHue.

0.25D = (a°-b®)?-(a®-b®)*( a*-b*) = a'’-2a°b>+b'%- (al%-a*bb-abb*+b?%) = a*b®-2a°b>+ a®b* = (a’b3-a3b?)?
A KaK Mbl 3HaeMm, KBaapaT Ntob0oro Bel,ecTBEHHOro Yucna HeotpuuateneH => 0.25D = (a2b3-a%b?)2 > 0 <=>
D 2 0 => ypasHeHue (a°-b®)*x?+2(a’-b%)x+(a*b?* nmeet peweHne npm N106bIX BeLECTBEHHbIX a U b.
yT4
Neo2

MOHATHO, YTO €CN OAMH YeNoBeK CKasas, YTo «POBHO m U3 Hac iKeLlpbl», a APYro 3aaBui, YTo «PoBHO
N M3 Hac xkeubl», m, n € N; m # n, TO CpeJid 3THUX JBYX €CTb XOTs Gbl OAWH JiKel, Eciu ke
HECKOJIbKO YeJI0OBEK 3asiBUJIH «POBHO M M3 HAC JIKeLbl», TO IMBO OHK BCe /Kelbl, NMBO OHM BCe

pbluapu.

Pasaennm nogei Ha 4 rpynnbl: TeX, KTO cAenan nepBoe BbiCKasbiBaHMe (2 YenoBeKa), onpeaeivm B
MepByIo rPynny; Tex, KTO COBEPLUIMA BTOPOE BbiCKa3blBaHMe (4 yenoseKa), onpeaenmm Bo BTOPYIO
rpynny; Tex, KTo caenan TpeTbe BbiCKasbiBaHUe (8 uesioBeK), onpeaeIMm B TPETbIO rPpynny; TeX, KTO
cAaenan 4yeTBépToe BbiCKasbiBaHWe (14 yenosekK), onpeaenmm B YeTBEPTYIO rpynny.

PaccmoTpum nepsoe BbiCKasbiBaHMe: «POBHO 2 M3 HacC KeLbl»

MycTb ntogn U3 NepBoON rpynnbl pbilapy, TOr4a OCTabHble — AXKelbl. Torga y Hac 2 pbilapa n 28-2 = 26
JIXKEeL0B, HO TaK KaK /Iloan U3 NepBOK rpynnbl pbiLapu, TO OHM CKa3anu Npasay, 3Ha4YMT NKeLoB 2, HO 26
# 2 => 1Il04M 13 NepBOM rpynnbl BCeraa xKewbl.

AHaNOrMYHO PAacCMOTPUM BTOPOE BbiCKa3bliBaHMe: «POBHO 4 13 HacC sixKeubl»

MycTb Ntoayn U3 BTOPOW rpynnbl pbiLlapy, TOrAa OcTasibHble — xKeubl. Toraa y Hac 4 poluapa n 28-4 = 24
JIKeL,0B, HO TaK Kak /itoguM U3 NepBon rpynibl Pbillapy, TO OHM CKa3aan Npasay, 3HAYMT xKeuoB 4, Ho 24
# 4 => noam U3 BTOPOW rpynnbl BCEraa JixKeubl.

AHa/sIorMYHO PAacCMOTPUM BTOPOE BbICKa3biBaHWe: «POBHO 8 M3 HacC JIxKeLbI»

MycTb Ntogyn ns TpeTbel rpynnbl pbllapu, TOraa ocTasbHble — iXKeubl. Torga y Hac 8 poiuapen n 28-8 = 20
JIKeL,0B, HO TaK Kak /itogM U3 NepBoM rpynnbl PbiLlapy, TO OHM CKa3aaun Npasay, 3HAuMT ixKeuos 8, Ho 20
# 8 => ntoan N3 TpeTben rpynnbl BCEraa axeubl.

OcTanochk nocneaHee BbiCKasblBaHWe YETBEPTOM rpynnbl: «POBHO 15 M3 HAC axKeLbl»

MycTb Ntoan u3 TpeTbel rpynnbl pbiLapu, TOrga ocTasbHble — iXKelbl. Torga y Hac 8 poluapent n 28-14 =
14 nxKeuos. TaK Kak /1to4n U3 NepBOM rpynnbl pbillapy, TO OHU CKa3an NpaBay, 3Ha4YnUT mxkeuos 14, n 14
=14 => nogun N3 TpeTbei rpynnbl — pblLapu.

Ecnv cpeam Bcex ntoaelt ectb XoTa 6bl 0AMH PbiLapb, TO OH 0653aTesIbHO B rpynne 4 1 B 3TOM cay4yae
oTeeT 14 mKeuoB. Ho ecnu cpeam Bcex NPUCYTCTBYHOLLMX HET HU OAHOTO PbiLaps, TO OHU BCE JIXKELLbI.
EC/v OHM BCe MXKelbl, TO BCe 4 BbICKa3blBaHWA HEBEPHbI, 3HAYUT, 3TOT BAPUAHT TOXKE MOKET BbITb.

Otsert: 14 nnun 28 nxkeuos
Ne3

Mo ycnosuto a, b, c 2 0; a+b+c =3 &b =3-a-c



moonstyle
Штамп


Moacrasum 310 B ab+bc+2ac = (3-a-c)a+(3-a-c)b+2ac = 3a+3c-a?-c>-2ac+2ac = 3(a+c)-(a+c)?*+2ac
3ameTuM, 4To OT b Hala cymma HUKaK He 3aBUCUT, 3HAaYMT OHa Hanbonbwaa npu b =0 <& a+c =3
ab+bc+2ac = 3(a+c)-(a+c)®+2ac = 3*3-32+2ac = 2ac

MycTb, He yMansasa 06WHOCTH, @ 2 ¢, 3HAUYMUT Mbl MOXKEM 3aNMcaTb TAKOE PABEHCTBO: a = C+X, rae X 2 0.
Torpga cymma a+c =3 & 2c+x =3 <=>¢ = 1.5-0.5x

PaccmoTpum, Yemy paBHO npoussegeHme ac = (c+x)(1.5-0.5x) = (1.5+0.5x)(1.5-0.5x) = 2.25 — 0.25x2.

Hanbonbluee 3HayeHMe 3TOro NponsseaeHma goctmraetca npu x = 0 U paBHO ac = 2.25, TaK KaKk npu x >
0, ac< 2.25.

ab+bc+2ac = 3(a+c)-(a+c)?+2ac = 3*3-32+2ac = 2ac = 2*2.25=4.5

OtBeT: 4.5

Ne4

w2

3ameTnm, 4To YeTblpéxyronbHMKN ALCK n BLDK — BnncaHbl B OKPYXHOCTU W1 M W2 COOTBETCTBEHHO.
Myctb O - Touka nepeceyveHna npambix AD 1 KL. Bocnonb3oBaBLIMCh TEM, YTO YeTbIPEXYTONbHUKMU
BMMCaHbl, Mbl MOXeM 3anucatb 2 paBeHcTBa: AO*OC = (AB+BO)*0OC = KO*OL; BO*OD = (OC+CD)*BO =
KO*OL.

3ameTnm, yto KO*OL = (AB+BO)*OC = (OC+CD)*BO < AB*OC+BO*0OC = BO*OC+CD*BO <> AB/CD =
BO/OC

3ameTum, uto TpeyrosbHukM ABOP 1 ACOQ noao6HbI

1) £BPO =20QC =90° (1o yc/10BUI0)
2) £BOP = £C0OQ (BepTUKa/IbHbIE)

TpeyronbHukn ABOP n ACOQ nogobHbl =>BO/OC = OP/0Q; £0BP = £QCO < £ABP = 2£QCD (Tak Kak
CMEXKHbIE YTJIbl paBHbI)

Hokaxkem, uto AABP nogo6en ADQC

1) AB/CD = BO/OC = OP/0Q
2) 2ABP = 2QCD

AABP nopo6en ADQC => £QDC = £BAP. 3aMeTuM, 4TO 3TO HAKPECT JieXKalllue YTJibl MPU NPAMbIX
DQ u AP u cekyiyeit AD, a Tak Kak oHM paBHbI, TO AP || DQ



yTj
No5

BbinrpoisaeT Bceraa lMNeta. NpoHymepyem CTpoykM M ctonbubl oT 1 go 2021, ntobole 2 cocegHux ctonbua
WAN CTPOYKM MO HOMepPY OTAnYatoTcs Ha 1. MepBbiMm xoa0m MeTa cTaBuT GULLKY (HA30BEM ee
LEeHTpasibHOM) Ha KneTKy nepeceyeHna 1011 ctpoukn 1 1011 ctonbua. Aanee Meta npocTo xoanTt
CUMMETPUYHO X04am Bacu, OTHOCUMTENbHO LEHTPAbHOM PULLIKK. OB BACHUM, NOYEMY 3TO BbIMIPbILLIHAA
cTpaterua. Y MeTn Bceraa MOXeT NOX0AUTb CUMMETPUYHO Bace, OTHOCUTENLHO LLEHTPAIbHOM KNETKU.
[okaxkem 370. MycTb 3TO HENPaBAA M B KAKOW-TO MOMEHT eTA He MOXKeT TaK NoxoauTb. Toraa ata
KNeTKa, B KOoTopyto MeTa xoTen NocTaBUTb GULLIKY, Yy¥Ke 3aHATA, 3HAYUT U CUMMETPUYHAA eil KNeTKa, B
KoTopyto Bacsa noctaBua ¢uLLIKY, Hbina yKe 3aHATa A0 Bacw, a Tak Kak Mbl Urpaem 6e3 Xy/abHUYECTBa,
Bacsa Tak He mor noxoanTb 1y lNeTn Bcerga ectb XoA4. Tenepb AOKaXKeM, YTO TO/IbKO nocne xoaa Metu
Urpa MoXKeT 3aKoHUNTbCA. ONATb XKe, NYCTb 3TO He TaK, TOr4a Urpa 3akoH4YMIacb nocse xoAaa Bacu, u oH
3aKpbln nocnegHui(ne) npamoyronbHUK 5x3 nam 3x5. Torga paccMmoTpum 3Ty e 061acTb, TONbKO
CUMMETPUYHYIO OTHOCUTE/IbHO LLeHTPAIbHOM KneTkW. OHa 40KHa 6biTb 3aKpbITa, TaK Kak Urpa
3aKOHYMNACh, HO ECU OHA 3aKpbiTa, TO M 061aCTb KOTOPYIO «3aKpbII» Baca nocnegHMm Xo40M yKe 40
Hero 6bl1a 3aKpbITa, 3HAYMT, TAKOTrO ObITb HE MOXKET M Bceraa nobexaaert Meta.

OtserT: NMeTA

Ne6
Mpu n =1; 2+1+25 = 28 — He ABAAeTca Kybom ymcna =>n = 1 He nogxoAnT
Mpu n = 2; 4+4+25 = 33 — He aBAAeTca Kybom umcna => n = 2 He NOAXOANT
Mpu n = 3; 8+9+25 = 42 — He aBnAeTca Kybom umcna => n = 3 He NoAXOANT
bynem uckatb peweHua npn 4 < n

PaccmoTpMm ocTaTKu No moAyto 4 KBaapaToB U Ky6oB HaTypanbHbIX YMCEN

n n2 n3
1 1 1
2 0 0
3 1 -1
0 0 0

Ky6bl HaTypanbHbIX uncen gatot octatkm 0; 1 1 -1 npu geneHmmn Ha 4, a cymma 2"+n?+25 = 0 (TaK Kak
n>3, 2"4) + n?+1 = 0; 1 unn -1 (mod 4) =>n?=-1; 0 uan 2 (mod 4), Ho TaK Kak OcTaTKoB -1 1 2 KBagpaTbl
HaTypasibHbIX YACE HE MOTYT AaBaTb, TO N2

Tenepb PacCMOTPUM OCTaTKM NO MOAY/I0 8 KBAAPATOB M Ky6OB HaTypasibHbIX YMCEN
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Kybbl HaTypanbHbIX Yncen gatot octatkm 0; 1; 3; 5; 7 npu aeneHnmn Ha 8, a cymma 2"+n?+25 = 0 (TaK Kak
n>3, 2"i8) + n*+1=0; 1; 3; 5; 7 (mod 8) => n?=-1; 0; 2; 4; 6 (mod 8), HO TaK Kak ocTaTkoB -1,2 1 6

KBafpaTbl HaTypa/ibHbIX YMCE/ He MOTYT AasaTb, 1 ni2, TO M60 ni4, nnbo n:i3



Ecnn n ogHOBpeMeHHO AennTCs M Ha 2 1 Ha 3, TO OHO AenuTtcd Ha 6. MpoeBepuMm n = 6

2°462+25 = 64+36+25 = 125 = 53 => n = 6 noaxoauT



