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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3apaval

(a? -b?)x? +2(a® -b3 )x+(a* -b* ) =0 3ameTem, 4TO 3TO KBaJpPaTHOE yPaBHEHME, @ 3TO 3HAYMUT,
YTO KBaJpPaTHOE ypaBHeHMWe MMeeT KOPH, KOJa AUCKPUMUHAHT BOAbLIE UM paBeH HyAA.

D=(2(a® — b3 ))?-4(a®- b?)(a* -b* ) nasaitte cpasy nogenunm aTo BbipakeHue Ha 4 1 packpoem
CKOHOUKM

Nonyuum:a ®-2a3b3+b®-a®+a?b*+a*b?- b ° cokpawaem n nonyyaem
-2a3b3 +a?b*+a*bh? Tenepb fasaiiTe Bce CKOMMNOHYEM B CKOBOUKM
(b=a)(a?b3-a3b?)um (b—a)a?b?b-a)

Yto asnaetca keagpatom (ba(b - a))? a Mbl 3HaeMm, 4TO KBaZpaT BeLLLECTBEHHbIX YMCeN Beeraa
NONIOXUTE/bHbIN

Y10 n TpeboBanoch foKazatb!

3apgava 2

O603HayeHus: 1 rpynna — 370 Te 3 OCTPOBUTAH, KOTOPbIE FOBOPUAU NEPBbIMU

2 rpynna - 3To Te 6 OCTPOBUTAH, KOTOPbIE FTOBOPU/IM BTOPbIMMU

3 rpynna - 370 Te 9 OCTPOBUTAH, KOTOPbIE FOBOPUIN TPETBUMMU

OpMHOYKa — TOT OCTPOBUTAHUH, KOTOPbI BOOGLLLE HE FOBOPUN

1 oueBngHoOE HabAOAEHUA: B O4HOM rpynne IMbo Bce nxKelpbl, IM60 BCe pbiLapy

Beab ogHO 1 TOXKE yTBEPHKOEHNE HE MOXKET 6bITb U NNOXblo, N I'IpaB,Cl,0171

JaBaiTe npeanosioKmMm, 4To 1 rpynna pbilapen. 3HaunT, YTo NKeloB Bcero 3. A 3To 3HAYMT, Yto 2 1 3
rpynna - sTo /ikeupl. Ho Toraa xKewoB Kak MMHMMYM 15, a 3To npoTuBopeyue.

3HaunT 1 rpynna mxkeyoB.. Ecnv Bapyr 2 rpynna pbiuapu, TO KeLoB A0MXKHO 6biTb 6. Ho Torga 3 rpynna
JIXKeL0B, 3HAUYUT /KEL0B Kak MUMHUMYM 12. U onATb npoTuBopeyme

3HauuT 1,2 rpynna /KeLos:

1. Ecam 3 rpynna pbilapu, To BCe CXOAMUTCA, €CAN OANHOYKA pbllapb. 3HAYUT OTBET: 9 (B 3TOM
cnyyae)
2. Ecnu 3 rpynna nxewbl, TO 34€Cb MOXKET ObITb 2 BapMaHTa:
e Ecnam oanHouYKa /mKeul, To otBeT — 19
e Ecnm ogmnHouka poiyapb, To otBeT — 18

OtBeT: 9, 19, 18



moonstyle
Штамп


3apaya 3

a®+b®+c®+d=64

OTtBeT: 128

Mpumep:a=2

b,c,d =0

a’+b7+c”+d7=27+07+07+07 =128

[ —Bo:

3ameTuMm, YTO O4HO M3 YMcen MoXKeT bblTb paBeH 2, eC/iv TONIbKO BCe OCTaslbHble paBHbI 0.
3HauuMT BCe Yncna y Hac MeHbLue 2 (T. K. npumep ¢ 2 Mbl pa3obpanu Bblle)

Takxe AaBaiiTe cuMTaTh, UTO YMCNA NONOKUTENbHbIE, T.K B ypaBHeHUn a® + b + c® + d® = 64 3Hak uncna
He BakeH, a B ypaBHeHne a’ + b7 + ¢ + d” oTpuLaTenbHOE YMCNO TOMLKO MOHU3UT 3HAUEHNE.

a’+b”+c”+d"=a*a®+b*bb+c*cb+d*d°
T.Ky Hacumcna merblwe 2, Toa* a® +b* bo+c*c®+d*d®< 2*ab+2*p®+2*c®+2*d°
2*¥a®+2*p+2*c+2*d%=2(a®+b°+c®+d°) =128

Taknm o6pa3om mbl fLOKa3aNM, YTO €C/IU HE OZHO U3 YMCeN He PaBHO 2, TO ypaBHeHWe ByaeT meHblue an
paBHO 128

Yy.T.4

3apava 6

Nasaiite gonyctum, uto p? + 5 pq + 4q% = x?
Takxe Mbl 3Haem, uto p? + 4 pq + 49 = (p + 2q)*
3Haunt x2 — (p + 29)? = pq

(x=p=2q) (x+p+2q)=pq

[asaiiTe 3ameT!M, 4TO CKOBOYKaA X + P + 20 ABHO 60/bLUE YEM P U (. 3HAUYUT OHa MOKET BbITb TONILKO
paBHa pq. (T.K. p ¥ g NPOCTble, TO eCTb 2 BapuaHTa:

e OpHa u3 ckobouek = p, a BTopaa =g
e JInbo oHa 13 ckobouek paBHa pg, a BTopas = 1)

Ham nogxoanTt ToNbKO BTOPOM BapMaHT. A 3TO 3HAUYUT, YTo X = p + 29 +1
CocrtaBnaem ypaBHeHue 2p +4q + 1 =pq:

1. Ecamg>p,T04q<pg>6q(T.K 2p <29)
B Taknx pamKax ecTb TO/IbKO OAHO NoaxoAALLMe YACAO0 —3To 5
3HauuT p = 5, Nnoacrasnaem:
10+4q+1=5q
3Haunt q=11



2. Ecamp>q,T02p <pg>6p
3HauMT g MOXKeT 6bITb paBeH Mbo 3, inbo 5
e (=3, noacrasnaem:
2p+12+1=3p
P=13
e (g=5:
2p+20+1=5p
P=7
3. Ecmp=q
Torna p? + 5pq + 4q% = 10 p?, a 370 He ABNAETCA KBaAPATOM.

Otgem:p=5,q=11

P=13,9=3
P=7,9=5
3apgava 5

[JasaliTe urpatb 3a Bacto. Mbl 6yaem cuMmeTpuTb OTHOCUTENIbHO CpeaHen NMHUK B Tabaunue. Tak 4Tobbl
cnpaBa 1 ciesa oT Hee 6bi710 No 1010 BepTMKanam.

Jonyctm ecnm conepHUK oTmedyaeT Touky B 1 cTpouke 1 B 1 cTonbue, To Mbl OTMeYaem TOYKy B 1
CTpoYKe, Ho 2020 ctonbue. O4eBMAHO, YTO NPAKTUYECKM BCEraa KBagpaTHK 4*4 HaxoamMTCA TONbKO B
ofHOW nosoBuHe Tabauue.

[aBaiiTe B Haya/ie 3aKpoeMm rn1asa Ha NPOMEKYTOUHbIN KBaApaTbl (KOTopble HaxoaAaTcsA cpasy B 2
NOJIOBUHAX), U JOKAXKEM, UTO Mbl BbiUrpaemM. Byaem f0KasbiBaTb OT NPOTUBHOTO: JonycTum, uTo Mets
BblMrpan. [laBaliiTe NOCMOTPMM Ha ero nocaegHui, nobegHbii xod. OH 3aKpacua KNeTKy, KoTopas 4o
3TOro xoAa bbina B KBaApaTe, B KOTOPOM HM O4HA K/ETKA 3aKpalweHa He 6bina. Ho 3HauuT
CMMMETPUYHAA el KNeTKa (OTHOCUTEIbHO CpeaHuii IMHWUM) TOXKeE 4,0 3TOro xoAa bbina B KBagpaTe, B
KOTOPOM HM OZHa KNeTKa He 3aKpalleHa. A nocne Xxo4a, T.K. OH nobeaHbli, OKasanacb 3aKpalleHa, a
TaKoro 6bITb He MoxeT. lMpoTuBopeyne!

Tenepb gaBaliTe BCe e pa3bepémca C NPOMeXKyTOUYHbIMK KBaapaTamu. [laBaiTe MOCHMTaEM CKONbKO UX
Bcero: 3 * 2018 (KaK A cuuTana:

HaunHaem c camoit BepxHeln CTPOYKM Tam TaKMX KBaZpaTta 3, Tenepb CNyCKaemMcA Ha O4HO CTPOYKY Tam
3TWUX KBAAPATOB ONATb 3, CHOBA CMYCKAeLWbcA Ha 1 CTPOYKY M T.4. Bcero cnyctntbcs MoxHO 66110 2017 1
ellle BepXHAA CTPoYKa. 3HauuT Bcero 3 *2018)

e Ecnm conepHUK 3aKpallMBaeT KneTky B 3 ctonbue ot cpeaHuit IMHUK, TO Mbl
CEMUMTPUM OT HEE M He MepeXkMBaem Belb TOrA4a Hallu KBagpaTbl HE NepeceKatoTcs.

e Ecnu e MNeTaA 3aTPOHYN LeHTpabHble KBagpaThl — Ux Bcero 2018, To Mbl 3aHMMaeM
HOBbIN elle He 3aTPOHYTbIM LeHTPabHbIi KBagpaT. M T.K. BCEro Ux YeTHOE YMNC/I0 TO Mbl
3alimeM nocnegHWit Takon KBaapaT, a 3HAYUT Bblrpaem



