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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3apauval

[loKaszaTb, YTO A/1A Nt06bIX BEWECTBEHHbIX YMcen a U b ypaBHeHuMe:
(ah2-b"2)*xA2+2(ar3-bA3)x+(ar4—b4)=0

MMeeT pelleHue.

To ecTb Ham He0HXo0AMMO A0Ka3aTb, YTo D AaHHOro ypaBHeHMA 6osble nam paseH 0.
MoaunTtaem D/4

D/4=(a"3-b"3)A2-(a"2-bA2)(a"4-b4) = ar6+bN6-2a73*bA3-ar6+aN2*¥ b4 +bN2*a N4 6=
=af2*bA4+bA2*aN4-2aN3*bA3-2aN3*pA3=aN2*pA2* (bA2+aN2-2ab)=ar2*bA2* (a-b)A2

Torpa D/4 6onblue nnm paseH 0. 3HauMT 414 N106bIX BELWECTBEHHbIX YMcen a u b 3To ypaBHeHue
MMeeT pelleHue.

3apaua 2

3aMeTunm, YTo BCEro BbiCKasasnocb 18 yenosek. O4MH HMYETO He CKasan. TaKyKe TONbKo oaHa
rpynna MoKeT 6bITb NpaBa (MAM HUKTO). A loan U3 O4HOM rPyNNbl ABAAKTCA NPUHAANEKAT
OZIHOWM 1 TOM e KacTe (n1mnbo pbiuapam ambo nxkeuam).

1 cayuaii: Ecnm Bce conranm, To Toraa Bce 3T 18 ntogeli nxkeubl. Toraa octaBlIMIACA NGO NxKel,
b0 pbiapb. A 3HaYMT Inbo Bee (19) nxkeubl NM6O BCe KTo rosopuan (18).

2 cnyyan: Ecnv npasay ckasana nepeas rpynna, To Toraa octaswuecs 15 yenosek (Kak
MWUHUMYM) /I3Kelbl. A 3HAaUWUT OHM TOXKE CKasana He npasay.

3 cnyyau: Eciv npasay ckasana BTopas rpynna, To Toraa octaswmecs 12 yenosek (Kak
MWHUMYM) /I3KeLlbl. A 3HAUUT OHM TOXKE CKasana He npasay.

4 cnyvaii: Ecnv npasay ckasana TpeTba rpynna, To Toraa OHW MMeNn BBUAY TONbKO 1 m 2
rpynny. A 3Ha4YMT OCTaBLUMICA YeNOBEK pblLapb. TO ecTb BCero 9 new,os.

OtBeT: 19 nan 18 nnun 9 nxkeyos

3apava 4

BbilirpaeT 2, ero 3agayva pasaenuntb (MbICIEHHO) Noie Ha ABe PaBHble YacTU. A UMEHHO Ha ABa
npamoyronbHuKka 2021*1010. Toraa ero 3agaya Nocne KaxK4oro Xxoaa nepBoro CTaBuTb QULLIKY
Ha TO Xe MecTOo, TO/IbKO B APYrom NpAmMoyronbHuKe. Hanpumep: ecam 1 noctasun GULLKY Ha
NnociefHIo0 KNeTKy nepeoii cTpoku (1, 2021). Fae nepsas KOOpAMHATa 3TO CTPOKA, a BTOpA
ctonbeu. To BTopoi cTaBuUT oMKy Ha (1+1010, 2021) nnm (1011, 2021). Ecam e OH nocTaBun
BO BTOPOM NpPAMOYro/IbHMKe, TO Mbl CTaBUM B NepBoM. Torga BTOPOM BbIMIpaeT, Tak Kak
CcUTyauma y ABYX NPAMOYIO/IbHUKOB pa3Han nocae xo4a nepsoro, a Nocae xoaa BTOPOro oHa
CTAHOBUTCA OAMHAKOBAsA, @ OHN 3AEHTUYHbI (MOKA HUKTO M3 HUX He BbIWrpan).

OtBer: 2 Bblrpaet
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3apauya 6

Ham Hy»XHO HaliTK BCe napbl TakKMe NPOCTbIX YMCEN p U g, 4To p2+5pg+4q”2 asnseTca
KBaApaTOM HaTypasibHOro Yncna.

Jonyctum, uto pA2+5pq+4q~2=x~2

Torpa pA2+5pg+4q”2=(p+29)*2+pg=x"2. Toraa pg=x"2-(p+2q)*2=(x-p-29)(x+p+2q).

TaK KaKk p 1 q — NnpocTble, TO CyLLecTBYeT 3 cyyan:

1) p = x+p+2q. Toraa x+20=0. A TakOro 6bIT He MOKET, TaK KaK BCE YMCNA HATypanbHble.
2) q = x+p+2q. Torga x+p+g=0. A TaKOro 6bIT He MOXeT, TaK KaK BCe YNC/1a HaTypa/bHble.
3) 1=x-p-2q. Toraa x=p+2q+1. U pg=x+p+2q=p+2g+1+p+2q=2p+4q+1

3HaAYMT HaM HYXXHO HalTK Takue napsbl, YTO pg=2p+4q+1.

PQ-2p-49-1=0

(p-4)(9-2)=9.

3ameTum 4To 06e ckobKku 6onblue nnu pasHbl 0 (MHavye oHM 0be meHblue 0, a Toraa
npousBeseHne meHbLie 9). A TaKxKe 3TU CKOBKK Lenblie. Torga paccMoTpum Cayyau:

1. p-4=9 & g-2=1. 3HaunT p=13 & g=3
2. p-4=3 & g-2=3. 3HaunT p=7 & =5
3. p-4=1 & g-2=9. 3HaunT p=5 & =9

OtBeT: BOT Bce napbl p 1 q: (13, 3); (7,5); (5,9)



