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
(@ —b)x?+2(a®—b)x+ (a* —=b") =0

MMeeT peLleHme.

2. Ha ocTpoBe xunByT sixeubl 1 pbinapu. Pbiuapu Bcerga roBopsiT npasay, Jixewbl
Bcerga nryT. Kaxkablii »KUTe b OCTPOBa NPO KaXKAOro U3 OCTasibHbIX 3HaeT pbllapb OH
nnm nxed. Kak-1o pas sctpetuauce 19 octpoButsiH. Tpoe u3 Hux ckasanu: «PoBHo
TPOE M3 HAC JXKELLbI», 3aTEM LLECTEPO U3 OCTasIbHbIX Ckazanun: « PoBHO WwecTepo n3 Hac
JKELbl», HaKoHeL, OeBATb M3 OCTABLUIMXCS Cka3anu: « POBHO AeBATb M3 HAC JKeLbl».
Ckonbko JxeLoB bb1o cpeamn BeTpetuBlnxcs ! [Mpreeaute Bce BOSMOXKHbIE BapUaHThI
N AOKAXKNTE, HYTO APYrux HeT.

3. Bewectsentble yucna a, b, ¢ n d yaosnetsopsitoT ycnosuto a®+bl+cl+d® = 64.
Haiigute Hanbonbluee 3HaueHne Bbiparkennst a’ + b’ + ¢/ + d”.

4. Ha ctopore BC tpeyronsiuka ABC otmedeHa Touka K. K onucaHHoit okpyx-
Hoctn TpeyrosbHuka AKC nposegseHa kacatensHas £, napananensHas npsimoii AB n
bavxaiiwas Kk Heli. OHa KocHynack okpy»kHocTu B Touke L. lNpamas AL nepecekna
onucaHHyto oKpy»xxHocTb TpeyronbHuka ABK B Touke M (M # A). K a1oil okpyx-
HocTn B Touke M nposegeHa kacatenbHas £y. [okaxute, yto npameie BK, £ n £,
MepPeceKaroTCa B O4HON TOYKE.

5. Hana knetuatasn gocka 2020 x 2021. llets n Bacs urpatoT B cnegyrouyto urpy.
OHn no ovepeau CTaBsT puwKky B cBODOAHbIE KAETKN AOCKW. BbinrpbiBaeT TOT Urpok,
nocne xona KOTOPOro B Kaxkaom keagpaTe 4 X 4 byget croaTb dpuwka. Hauunaet [le-
T. KTO 13 nrpokoB MoxeT obecrneynTb cebe nobeay BHe 3aBUCUMOCTW OT AelCTBWIA
conepHuka’

6. Haligute BCe napbl Takue NpocTbix Yucen p u d, 4To p? + 5pq + 4q* ssnsercs
KBaJpaTOM HaTypasbHOro 4mucna.
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Nel.

Mocuntaem ANCKPUMMHAHT AaHHOTO YpaBHEHUA, YTOBbI Hbin XOTA Bbl OANH KOPEHb, ANCKPUMUHAHT
[0/1KeH 6bITb 6oblue nnmn paseH 0.

OvckpumuHanT: b? — 4ac = 4(a® — b3)? — 4(a* — b*)(a? — b?) = 4a® + 4b® — 8a3b3 —
4(a® + +b° — b*a? — b%a*) = 4b*a? + 4b%a* — 8a®b>® = 4a?b?(a? — 2ab + b?) = 4a’b?(a — b)?

T.K. Y KaXX4o0ro 4ncna 4etHaAa CteneHb, TO Mbl NEPEMHOXKaEM MNONNI0OXKUTENIbHbIE HYNCNA, OTKYAa CNEAYET,
4YTO nocne nepemMmHoOXXeHNA NTorosoe 4Yncno 6yp,eT TOXe NONI0OXKUTEJIbHbIM, OTKYAa C/1eayeT, UTO eCTb
XOTs Obl OANH KOPEHDb.

Ne2.

MycTb y Hac ecTb 3 rpynnbl — Te TPOe, KOTOpble rOBOPAT, UTO 3 JiXKeLa, WecTepo, KOTopble rOBOPAT, YTO 6
JI)KEeL0B U AieBATEPO, KOTOPbIE FOBOPAT, UTO 9 NKeuoB. B ogHOM rpynne He MoryT 6bITb M pPbILAPU U
JIKeUbl, T.K. Torga NoYYNTCA, YTO Y HAC X JIXKELLOB U HE X JIIKEL0B, YTO HEe MOXKET ObITb, T.K. X HE PaBHO
(He x). Ecau xoTsa 6bl 2 rpynnbl U3 3 roBOPAT NpasAy, TO Y Hac NPOTUBOPEYME, T.K. OHU FOBOPAT NpaBay O
TOM, 4TO Yy Hac 3 n 6 xKeuoB A 3 n 9 mxkeyos Uan 6 n 9 nxkeuos. Ecaun Bce 3 rpynnbl rOBOPAT NpaBAy,
TO TYT Yy Hac 3 1 6 1 9 NXKeuoB, TOXKe NpoTUBOpeyme. Paccmotpum cayyam ¢ 1 rpynnoi poiuapen n3 3.
MycTb rpynna ¢ Tpemsa Ato4bMy rOBOPUT Npasay. Toraa oHM roBOpPAT, YTO BCEro 3 sixKela, Npy TOM Y Hac,
KaK MUHMUMYM, 15 ntogen AryT, oTKy4a NpoTMBOPEUNE, aHANIOTMYHO NPU Fpynne C WeCTbo N0AbMN, OHU
rOBOPAT, YUTO BCEro 6 /IXKEeLL0B, NPU TOM Y HaC, KaK MMHUMYM, elle 12 yenoBek AryT, OTKyAa Toxe
npotmusopeume. Ecamn y Hac rpynna c 4eBATbIO I0AbMW FTOBOPUT NPABAY, TO TYT TaKOe MOXKET OblTb, T.K.
OHM roBOPAT, YTO 9 MKeLoB M Te camble 9 NXKeLoB — Ntan U3 2 Apyrmx rpynn, KOTOPbIX CYMMApPHO
TPU+LLECTb, TO €CTb 9, KOTOPbIE NITYT, YTO JIKeLoB 3 1 6. Toraa octaBlMncsa 191 YenoBeK A0JIKEH BbiTb
pbilapem, nHadye axkeuos byget 10. 3HAUUT ecTb BapuaHT ¢ 9 ixkeuamun. OcTanca OAMH Clyyal, Koraa
Bce 3 rpynnbl AryT, TOrga ecTb 2 BapuaHTa, 4To Bcero 18 nxeuos 1 1 pbilapsb, rae pbiuapb — TOT CaMbli
1911 YyenoBeK, KOTOPbIN MONYUT, UK Bce 19 nxkeuoB, rae ToT 191, KOTOPbIN MOYNT, TOXKE NIXKeL,
MeHblLUe 18 KeLoB He MOXKeT BbITb, T.K. Mbl FOBOPMM, Y4TO BCE 3 rPYNMbl /IryT, OCTa/ibHbIE C/y4Yau yiKe
pPacCMOTpPEHbI.

OrBert: 9, 18, 19 nxkeyos.
Ne3.
OTBert: 128.

OueHKa: 3ameTnm, 4To a, b, ¢, d MeHbLIe UAK paBHbl 2, T.K. €CN XOTA 6bl 04HO YMCNO Bonblue 2, TO
BblparkeHue yxke byaet 6osblue 64, T.K. 2 B cTeneHn 6 paBHo 64, a uncia oTpuLaTesibHbiMKU ObITb He
MOryT, T.K. TYT Y 3, b, ¢, d YeTHas cteneHb. Torga 3ameTnm, 4To Kaxkaoe n3 umcen a, b, c, d
yBe/MUMBaeTca MakcMyM B 2 pa3a B Bbipaxenun a’ + b7 + ¢” + d’, T.k. kaxaoe u3 umcen a, b, c, d
MaKCMMYM 2, U Mbl Ha HEro IOMHOaem, T.K. a7 / a6 = a, aHanormyHo ana b, ¢, d, Toraa
MaKCUMasbHoe 3HaueHue, KOTOPOe MOXET NPUHUMaTL Bbipaxkerne a’ + b7 + ¢’ + d’, pasHaeTca
2(a® + b® + ¢® + d®) = 128. Ho ana Takoro cnyyas cyllecTsyeT npumep.

Mpumep:a=2;b=0;c=0;d=0.

Ne5.



moonstyle
Штамп


MoKpacnm Kaxkayto 7 KNeTKy B CTPOKE B OANH U TOT Ke LBET, TaK U Kaxkayto 7 KNeTKy B CTONOLEe B OAUH U
TOT Xe ygeT. 2020 naun 2021 npu geneHnmn Ha 7 gaet 288 ¢ yem-To. Torga Kaxaoro useTta B CTPoKe 288
nnu 289 KNeTok, aHasIorM4YHO 1 B cToN6Le. Torga NnocyMTaem, CKO/bKO LIBETOB Y HAac MMetoT 289 KNeToK B
CTpoKe 1 289 KneToK B cTonbue. T.K. ocTaToK npu aeneHnm 2020 Ha 7 paBeH 4, a OCTaTOK Npu AeNeHnu
2021 Ha 7 paBeH 5, To Takmx uBetoB 20. Torga NOCMOTPUM Ha AENCTBMA BTOPOro UrpoKa, NycTb NepBbIn
CXOAMUT B KAKOM-TO LBET, ec/in LBeT nmeeT 288 B CTPOKE UM B CTONOLLE, NN U TaM, U TaM, TOT4a KOSI-BO
KNETOK JaHHOro LBeTa YETHOE, M BTOPOW UIPOK NPOCTO CTaBUT B NI0OYIO APYryto KAETKY TaKoro L,BETa,
€C/IN e, NepBbli XOAUT B TOT LLBET, KOTOPOIO U B CTPOKE, U B cToNbUe 289 WTYK, TOraa BTOPOM Xo4auT B
No6YI0 KNeTKy ApYyroro LBeTa, KOTOPOro U B CTPOKE, U B cTos16ue 289 WTYK, a T.K. Takux useTos 20, TO y
BTOPOro BCerga HamgeTcs TakoW LBET Noc/ie Xo4a NepBoro. bepem mbl UMEHHO KaxAayto 7 KNeTKY,
NMOTOMY YTO €C/IM MOCTaBUTb Kyaa-HNbyab B LLEHTP GULLKY, TO OHa 3aKpbIBAET 3 KJETKM CO BCEX CTOPOH,
TO ecTb KBaapaT 7*7, n nonyyaerca, Yto nobexkaaet BTOPoi UrpoK. TaKkxKe Npu TakoW packpacke
MoJsly4aeTcs, YTO ec/iv NepBblii 3aKpbiBaeT KBaApaT, TO eCTb eLle KAeTKa TaKoro LBeTa, 3aKpblBatoLLas
KBagparT, T.K. OHWN BepyT KBagpaTbl 7*7 1 06LWMX KBaAPATOB AaHHbIE TOYKM HE UMELOT.

OtBert: Baca nobexxpaet
Ne6.

Mpeobpa3yem AaHHOE BblpaxKeHue: p2 + 5pq + 4q2 =(p+ Zq)2 + pgq , UTO [O/IKHO PaBHATLCA
KaKoOMy-TO X B KBaZpare.

MepeHecem (p+2q)"2 B npasyto yactb: pq = x2 — (p + 2q)?

Y Hac TyT pa3HOCTb KBaApaToB, Pa3/10KUM MPABYIO YacTb HA MHOXUTeAN: pq = (x +p + 2q)(x — p —
—2q)

To ecTb Nnpon3BegeHMe KaKNX-TO ABYX YUCEN PABHO NPOM3BEAEHWNIO NPOCTbLIX YUCEN P U (, HO T.K. Yncna

Y Hac uesble, TO 04HO M3 Yncen B NPABOI YacTU AONKHO PABHATLCA p, APYroe g, T.K. N0 4pyromMy Henb3a
npeacTaBuUTb Npon3BeaeHMe NPOCTbIX YUCEA, MOTOMY UTO Y HUX HET AenuTenen, Kpome camoro ceba u 1.
Torpa y Hac ecTb 2 cayyas, paccmoTpum nepebii: X + p+ 2q =p;x —p—2q =q =>

=>x + 2q = 0;x — p — 3q = 0(Bce nepeHecnu B 04Hy CTOPOHY) =>x + 2qg = x — p — 3q(T.k. 0b6a
ypaBHeHMs B NpaBoy Yactu gatot 0) => 5q + p = 0(MepeHecnn Bce B NEBYIO CTOPOHY) =>
MpoTuBopeune, T.K. NpocTblie Yncna 6onblue 0, TOraa B TaKOM C/ly4ae pelleHunin HeT.

PaccmoTpum BTOpOM chyvan: x +p+2q = q;x —p—2q = p =>

=>x+p+q = 0;x —2p — 2q = 0(Bce nepeHecnu B nesyto cTopoHy) => 3p + 3q = 0 (13 nepsoro
YPaBHeHUs BblYes BTOpOe ypaBHeHue) => MpoTuBopeyme, T.K. NpPocTble uncaa bonble 0, TOraa B Takom
C/lyYae peLleHnin HeT.

Toraa y Hac HeT peLeHni.
OTBeT: TaKMX p U ( He CyLLecTBYeT.
Neo4.

3ameTnm, 4To Y HacC ecTb 2 BNUCAHHbIX YeTbipexyronbHmMka ALKC n AMBK. 3Haunt cymma
NPOTMBONONOXHbIX yrnos pasHa 180. To ectb yron LAC + yron LKC pasHaetca yron MAK + yron MBK.
3ameTtmm, uto y yrnos LAC u MAK ecTb 06wmii yron LAK, 3ameTtnm, uyto 2 n3 3 BepLUMH TPEeyrosibHUKa



LAK — BepLIKHbI, KOTOPbIE ABAAIOTCA NepecevyeHnamMmm AaHHbIX ABYX ONMUCAHHbIX OKPY»KHOCTen ABK n
AKC. MNyctb y Hac npsamble |11 n 12 nepeceKkatotca B Touke N. [JoKaxem, yto N npuHagnexxut npsamon BK.
BcnomHum, uto AB napannenbHo |1, nocmoTpum Ha TpeyrosibHMK ABK, BCNOMHMM, YTO Ha ONMCAHHOM
OKPYXHOCTU A@aHHOIO TPEYroAbHUKa NeXUT TouKa M. Ho y Hac npAmas, npoxogauian yepe3 Touky M u [1
nepeceKkarTcs B 04HOM Touke. U T.K. y Hac npamble AB 1 |1 napannenbHbl, TO yribl Npy BepwinHe B u
nepeceveHusn |1 c npsmon BK paBHbl, Toraa BK nepecekaetcs ¢ |1 B ToM »Ke ToUKe, rae u nepecekatorca |1
c npamoit |12. Toraa BK, 11, 12 nepeceKatoTca B 04HOM TOUKeE, T.K. ABE NPAMbIE U ApYyrve ABe Npsimble, rae
B Kak[0l nape ecTb 06L1an, NnepecekatoTca B 04HOMN TOUKE.



