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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3apava 1.
(@"2 - bA2)xA2 +2(a”3 - b 3)x + (a4 - b)) =0
(a-b)(a+b)x”2 + 2(a-b)(a”2 + ab + bA2)x + (a-b)(a+b)(a?2 + bA2) =0

3ameTum, uto ecnm a=b, To a-b=0, Toraa BbipaxkeHune ToxKaecTBeHHO paBHO 0. Toraa ntoboi x anaerca
KopHem. Ecnin a He paBHO b, cokpaTum Ha a-b:

(a+b)x”2 + 2(a”2 +ab + b”2)x + (a3 + b*3 + ab”2 + ba”2) =0

YpaBHeHue 2 cTeneHn nmeeT peLleHus npu NobbIX 3HaYEHUAX napameTpos, eCan npu NobbIX
3Ha4YeHUAX NapameTpoB ANCKPUMUHAHT HE MEHbLUE 0

D =4(a”2 + ab + b"2)A2 — 4(a+b)( a”3 + b*3 + ab”2 + ba*2)

MOKHO COKpaTWUTb Ha 4, NOCKO/IbKY Ha cpaBHeHMe ¢ 0 3To He noBauaeT. TaKKe Cpasy packpoem CKO6KM
B BblpaXKeHUK

(a4 + b™ + 2(ab”3) + 2(ba”3) + 3(a”2)(b”2)) — (a4 + bA4 + 2(ab”3) + 2(ba”3) + 2(a”2)(b"2)) =
(a"2)(b"2) = (ab)*2 — KBaApaT BELL,ECTBEHHOIO YMC/1A, 3HAYMT BCeraa He meHble 0

Takum o6paaoM, OANCKPUMUHAHT YypaBHEHWNA BCErga He meHbLle 0, a 3HauuT yYpaBHeEHWE Npun ntobbix
BelwecCTBEHHbIX a U b nmeer peweHuna. 4ta.

3agava 2.

3aMeTuMM, UTO EC/IM B YMC/IE NEPBbLIX TPEX Nt0AEM BbICKA3aca pbillapb, TO /IKELOB AO0NKHO 6bITb POBHO
3. Mpwn 3TOM NtOAU, KOTOPbIE CKa3anun, YTo AXKeuoB 6 1 9, NoayyYaeTca, CONraan,a 3Ha4YUT OHU JIXKELbl U UX
He MeHblle, Yem 6+9=15, a AO/KHO BbITb POBHO 3. 3HAYMT pPbiLL@Pb COAran — NA0X0. AHANIOrMYHO, eCcau
pblLApb BbICKa3asca B Uncne 6 ntoaen, KoTopble CKasasn YTo JIXKELL0B 6, TO OH COAras, TK BCE KTO CKasan
yTO N1XKeuoB 3 nam 9 — conranu, a nx 6oi10 3+9=12. 3HauUuMT pbiLapPb conran — naoxo. Ecam poeiuapb
BbICKa3anca cpegm 9Tu, CKa3aBLUMX YTO JIXKEL,0B POBHO 9, TO COMranu Te, KTO CKa3a/l, YTo /KeL0B 3 Uam
6. Takux nogen 6bino 3+6=9 - OHM KaK pas /Keubl. Toraa 19biit YenoBek, KOTopbili BoobLEe HUYEro He
CKa3a/l — pbiuapb. B aTom cnyyae nxkeuyos 9. Ecin cpeam BbICKa3aBLUMXCA B NMPUHLMMIE He 6bl/10
pbiLapein, To ecTb 2 C/ly4an: ecaun TOT, KTO MOAYan pbiLapb, TO XKeLoB 18 (KaXKAabli BbiCKasaBLIMNCA
CKasan HenpasAay). Ecau TOT, KTo monyan nxedu, To xKeloB 19 (KaK4bl BbICKa3aBLUMNCA CKasan
Henpasay). Takum obpasom nxkeuos mb 9, 18, 19.

OtBeT: 9, 18 nan 19 mxkeuos morio bbiTb

3agava 6.
M3BeCTHO, 4To N2 = pA2+5pq+4qh2
Torpa n"2 = (p+2q)"2+pq

pg = n"2 - (p+20)2 = (n-p-2q)(n+p+2q)



moonstyle
Штамп


TK P, g — MPOCTbIE YMCAA, TO MHOXKUTENN MOTYT ObITb PaBHbI TOSIbKO 1, p, d, pPq
Torpa ectb 4 cny4asn

1) n-p-2q = pg, n+p+2q = 1 — He NoAXOAUT TK N>=1, p>=2 3HAUUT N+p+20>=2
2) n-p-2q =p, N+p+2g = g — HEe NOAXOAUT TK N+p+2q Bonblie q

3) n-p-2q =q, n+p+2g = p - HE NOAXOAMUT TK N+p+2q 6onblue p

4) n-p-2q =1, n+p+2q = pq

Tk nepBble 3 cyyas He NOAOLWM, 3HAYUT OCTAeTCA YEeTBEPTbIN.
n = p+2q9+1 = pg-p-2q

oTctoga pq = 2p+4qg+1l

TOorga TK pg 4ennTca Ha g, 4gq AennTca Ha g, To 2p+1 genntca Ha q.1o ecTb 2p+1=aq.
Torpa pq = 4g+2p+1 = 4g+aq = q(a+4)

pq = (a+4)q

TK >0, TO MOXKEM Ha g COKPaTUTb

p=a+4

npu atom 2p+1 =aq

3HauuT 2(a+4)+1=aq

2a+9=aq

TK 2a genuTtca Ha a, aq AeNIUTCA Ha a, 3HaYMT 9 AeNnTCA Ha a. Toraa ectb 3 caydas

1) a=1
2) a=3
3) a=9

AN KaXK[0ro 13 3TUX Cly4aeB MOXKEM BblpasuTb p No popmyne p=a+4 u q us dopmynbl 2a+9=aq
Torga

1) a=1,p=5q9g=11
2) a=3,p=7,9q=5
3) a=9,p=13,q=3

nocyMTaemM ANA KaXKA40ro cnyyas sbipaxeHue p2+5pq+4qh2

1) 25+275+484 =784 = 28”2 — 3TOT Cny4Yait nogxoaunT
2) 49+175+100 = 324 = 18”2 — 37OT c/yyali noaxoauT
3) 169+195+36 = 400 = 20”2 — 3TOT CAy4al noaxoauT

Takum 06pa3om NoaxXoaAT napbl ymcen

p=5q9g=11



p=7,9=5

p=13,9=3

3apava 3.
Mpua=b=c=0,d=2

ANT+bA7+cN7+dN7=128



