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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1. Ecnu mogynb a = moaynb b To x = 0 KopeHb. Tak Kak yp — e umeet Bug cx = 0 rge ¢ — ntoboe
BELLEeCTBEHHOE YMCIO.
B NpoTMBHOM cnyyae ypaBHeHWE ABNAETCA KBaAPATHbIM U AUCKPUMUHAHT PaBeH
4(a”3 —b"3)A2 —4(a”2 — b 2)(a™4 — bM) = 4(a”6 + bA6 — 2a73b”3 — a6 — b6 + at4bM2 +
branr2) = 4a”2b”2(a-b)*2 > 0 3HAUUT y ypaBHEHMA eCTb peLLeHme.

2. Bce 19 yenoBek morau 6bITb /Keuamu. MNyctb Bbin xoTa 6bl OANH pPbiLAPb.
Ecnu oH cpean nepBow rpynnbl € 3 AW BTOPOW Fpynnbl ¢ 6 *utenamm To ainbo sce 3 nnbo Bcero
6 I’KeL0B 3HAYMT ecTb ellé XoTa 6bl 19 — 6 — 6 = 7 pbluapeit B APYrux rpynnax Ho Toraa ectb 2
pblLapAa KOTOpbIe HA3BaIM pa3Hoe KO BO /KeuoB. NpoTusopeume.
Ecnm pbiuapb cpeam 3 rpynnbl TO BCe Te 9 KuUTenel pbluapu , ocTasumneca 9 KoTopble YTO TO
CKazanu — xeupl, a 1 }KUTeb KOTOpble HAYErO He FOBOPU/ — PbiLApPb.
Nnn pbitapb mor BbiTb TONIbKO 1 OCTaBLUMIACA Yesi0oBeK Toraa Bcero 18 nxkeuoB — BCe Te KTO YTO
TO CKa3a/im NOTOMY YTO OHW FOBOPUW/IM TO YTO BCErO /KeLoB He 18.
OTBeT: 19, 18, 9.

3. 276 =64 3HAaYUT HN OAHO M3 YMCeN NO MOAY/0 He bosiblue ABYX.
3HauuT a7 <= 2*ar6 bA7 <=2*b"6 c <=2*c"6 d <= 2*d”"6 paBeHCTBO ecn NnepemMeHHas paBHa
2 unn 0. Torpa a7 + bA7 + cA7 + dA7 <= 2(a”6 + b*6 + c6 + d"6) = 128.
PaseHctBONpna=2 b=c=d=0.0TBeT: 128

4. MNyctb F Touka nepecevenus |11 n BK toraa <MAB = <MKB T.k. MAKB BnucaH.
< MAB = <MLF n3 napannenbHoctu 11 AB. 3Haunt <MLF = <MKB = <MKF
3Haumt MFKL BnncaH, Toraa <FMK = < FKL <FKL = <LAK KaK yron mexay KacaTeNibHOM 1 Xxopaomn
Torpga < KMF = < MAK yron mexay npamoi MF n xopgon MK paBeH BNMCAaHHOMY B OKPYKHOCTb
(MAK) <MAK KoTopblit onupaeTca Ha xopay MK 3HaumT MF — KacaTenbHas K oKpyXHoctu (MAK)
MpoBeaeHHas B Touke M 3HauntT MF =12 Toraa |1 12 u BK nepecekatotca B Touke F. Y.1.4.

5.Mpegnonoxum yto y MeTn ecTb BbIMIPbIWHAA cTpaTerns. Torga paccMoTpyMm NOCAeAHUI XO4,
Bacu , nocne Kotoporo NeTa AonxeH BbiMrpaTb. B no3muum Bacu octaetca 2 xoaa , 3Ha4UT ecTb He
6o0nee 2 HenepeceKaloLWMXCA NYCTbIX KBAAPaToB. ECIM MX POBHO 2 TO HET HUKAKMX CBOOGOAHbBIX KNETOK
BHe 3TUX KBagpaTos ,

T.K. B NPOTUBHOM c/iy4ae Baca moxkeT noctaButb Tyaa GULLKY M [NeTa He CMOKeT NoCTaBUTb No GuLLKe B
HenepeceKalLmecs KBagpaTbl. He Morno Tak cay4ymnTbCs YTO OCTANOCh TOIbKO 2 KBagpaTa NOTOMY YTO
nocne xogos. MeTun octaérca HeYéTHoe Yncio cBoOBOAHbIX KNeToK. Torga oauH U3 2 KBaapaToB
nepeceKkaeTca C HECKONbKUMU APYrMMKN KBagpaTamm no 1 KneTke, 4Tobbl B KaXKablii U3 KBA4paToOB
MOXKHO 6bI10 NOCTaBUTb PULLIKY 3a 2 xoaa. Toraa Bacs MoXKeT NocTaBuTb GULLIKY B N1H0OYIO0 KNETKY
Ntob60ro N3 nepeceKaroLMXca KBaLPaTOB KPOMe KNeTKN nepecedyeHns. Takaa cBoboaHas KneTka
HanAeTca NOTOMY YTO BCe 3T KBaApaTbl NycTble. Toraa ocTaérca 2 HenepeceKatowmxca KBagpata v Neta
He MOXeT NoCTaBUTb B HMUX NO ¢uLLKe 3a 1 xoa. Ecnm HeT 2 HenepeceKatoWMXCA KBaapaToB TO BCe
OCTaBLUMECA MYCTble KBaApaTbl NepeceKkatoTcs B O4HOM TOYKE 3HAYUT Baca MOXKeT BbIMIpaTb Ha CBOEM
Xo4y ecnun NocTaBuTb GULLKY B KNETKY nepecedeHus. Mpotnsopeumne. 3HaunT y MeTu HeT BbIUIPbILLHON
CTpaTerum , 3HaymT oHa ecTb y eTn TaK KaK Urpa KOHeYHas 1 B Hell He MOXKeT ObITb HUYbM.

OTBeT: Bacs

6. p"2+5pg+q*2=(p+2g)*2+pg=n"2=>pq=(n-p-2q)(n+p+2q)
T.K. p U g — NpOCTbIe YNca MO0 OAHO U3 MHOXKUTEIEN PaBEH P a BTOPOI q
NIn6o ogMH U3 MHOXKUTENEN paBeH pqaBTopoi l.n+p+2g>p n+p+2g>q=>
nN+p+2qg=pq n—-p—-2q=1=>2n=(pg+1)/2 =>pg+1-2p—-4q=2=>pq-2p-4q=1
= Torgaq(p—4)=2p+1 =>q=(2p+1)/p—-4 Ecamp=5q9g=11 ecamp=7q9g=5 ecmp=
139=3 (2p+1)/p-4=(2(p—4)+9)/p—-4=2+9/p—4 => g uenoeToNbKO ecnm p—4



moonstyle
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— penutenb 9. => p anbo 5 nnbo 7 nanbo 13 ecnm p <410 g <2 =>(g— He npocToe. 3HaunT
Apyrux nap Het. 542 + 5*5*11 + 1172 =28"2 772 +5* 7*5 + 572 = 1872 1372 +5*13*3 +
372 =2072. Otset: (5,11) (7,5) (13,3)



