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
(a®—b®)x? +2(a®> —b°)x+ (a* —=b") =0

MMeeT peLleHme.

2. Ha ocTpoBe xunByT sixeubl 1 pbinapu. Pbiuapu Bcerga roBopsiT npasay, Jixewbl
Bcerga AryT. Kaxkabiii XuTesb 0CTPOBa NPO KaXKAoro U3 oCTasbHbIX 3HAET pbilapb OH
nnm nxed. Kak-To pas sctpetununce 28 ocTpoBuTsiH. [lgoe n3 Hux ckasanu: «PosHo
ABOE U3 HAC JiXKellbl», 3aTeM YeTBEPO U3 OCTasbHbIX Cka3anu: «PoBHo 4eTBepo U3 Hac
JKELbI», NMOTOM BOCEMb W3 OCTABLUMXCS CKasanu: «POBHO BOCEMb M3 HAC JKeLbI»,
HakoHel, Bce ocTaBwmecs 14 ckasanu: «PosHo 14 u3 Hac mxeubl». CKOMBKO NXKELOB
bbino cpean BcTpeTuslimnxcs? [pueeguTe BCe BO3MOXHbIE BApUAHTbI U JOKAXKNTE, HTO
APYrUX HeT.

3. Cymma HeoTpuuaTenbHbix Yncen a, b u ¢ pasHa 3. Haigute Hanbosbluee 3Have-
Hue BblpaxxeHus ab + bc + 2ca.

4. OxpyxHocT w1 1 w;y nepecekatotcst B Todkax K u L. lpsimas € nepecekaer
OKPY»XXHOCTb W1 B Todkax A n C, a oKpyXHOCTb Wy — B Toudkax B un D, npudyem
TOUKU nayT Ha npsmoit £ B andpasutHom nopsigke. ObosHaunm yepes P n Q cootset-
ctBeHHo mpoekuun Todek B u C Ha npamyto KL. [okaxunTe, 4to npsimele AP n DQ
napanfesbHsbl.

5. Hana knetuatasn gocka 2021 x 2021. lets n Bacs urpatoT B cnegyrouyto urpy.
OHu no oyepean CTaBsAT UK B CBODOAHbIE KNETKU AOCKM. BblurpbiBaeT ToT Urpoxk,
nocfe xofa KOTOPOro B KaXKAOM MpsiMOyrosibHuke 3 X 5 n 5 X 3 byger ctoaTe duLlka.
Haunnaet MNeTs. KTo 13 nrpokoB MoxkeT obecrneyunTs cebe nobeay BHe 3aBUCMMOCTW OT
neiicTBuii conepHuka?

6. HaiignTte BCe Takue HaTypasbHble Yucna N, 410 Ymcno 2™ + n? + 25 aensiercs
KybDOM MpOCTOro 4mucna.



3apauva 1. PeweHne:

1)
2)

1 2 3 4 5 6

Cymma

20 20 5 0 20 0 65

YpaBHeHUe UMeeT pelLeHne, eCan AUCKPUMUHAHT ypaBHeHUA 6oblue UaM paBeH HyIo.
HaliieM AUCKPUMMHAHT No GopMyne AnA ypaBHeHusa Buaa ax? + bx + c: D = b? — 4ac

2
D= (Z(a5 - bS)) —4(a® — b®)(a* — b*) = 4(a'® — 2a°b> + b'% — al® + a®b* + a*bh® — b10)

3)

= 4(=2a°b% + a®b* + a*b®) = 4a*b*(a® — 2ab + b?) = 4a*b* * (a — b)?

MoCKoNbKY BCe CTENeHM YeTHble, TO pe3ynbTaT Bceraa byaert 6osblue uam paseH Hynw. D = 0,
cnefioBaTeslbHO, YpaBHEHWE UMeeT pelleHne AnA Nobbix BelecTBeHHbIX Yncen a u b. Y.1.4.

3apaua 2. PeweHne:

1)

2)

3)

4)

5)

6)

7)

Korga rpynna ocTpoBUTAH FOBOPUT OANHAKOBOE YTBEPKAEHWE, TO BCE B rpynne Anbo sasaatotca
NXeuamu, inbo ABnatoTcA poiLapamm (MoTomy UTO yTBEPKAEHME MOXKET ObITb MO0 NOMKHBIM,
IMB0 UCTUHHbBIM).
MoCKONbKY Kaxkaoe yTBepKaeHne 04HO3HAYHO onpeaensaeT KOMYecTBO XKEeL0B U BCE
YTBEPKAEHUA PACXOAATCSA, TO PbILAPAMM (€CIM OHM €CTb) MOKET OKa3aTbCA TONIbKO OAHa rpynna
OCTPOBUTAH.
PaccmoTpum yTBEpKAEHME NepBoM rpynnbl - <POBHO ABOE M3 HAc /iXKelbl»: Ecan oHM roBopAT
npasAy, TO BCE OCTa/IbHble rpynnbl AryT (Mo n. 2), Toraa Axkeuos 28(obwee Kon-Bo
BCTPETUBLUNXCA)-2(KON-BO YeioBeEK B rpynne)=26 yenosek. Bo3HMKaeT npoTMsopeume.
PaccmoTpum yTBeEpPKAEHNE BTOPOW rpynnbl - «POBHO YETBEPO U3 HAC /iXKeLbI»: Ecan oHu
roBOpAT NpaBAy, TO BCE OCTa/ibHble rpynnbl AryT (Mo n. 2), Toraa nxeuos 28-4=24 yenosek.
BosHuKaeT npoTtnsopeumne.
PaccmoTpum yTBepPKAEHNE TPETbEM rpynnbl - <POBHO BOCEMb M3 HAC /KeLbI»: Ecnn oHK
roBOPAT NpaBAy, TO BCE OCTa/ibHbIe rpynnbl AryT (Mo n. 2), Toraa nxeuos 28-8=20 yenoBsek.
BosHuKaeT npoTtusopeymne.
PaccmoTpum yTBEpPKAEHWE YeTBEPTOM rpynnbl - «PoBHO 14 13 Hac nxeupl»: Eciv oHM roBopAaT
npaBsAy, TO BCe OCTa/ibHble rpynnbl AryT (Mo n. 2), Toraa nxeuos 28-14=14 yenosex.
MpoTnBopeuma He BO3HMKAET, C/Ie40BaTe/IbHO, CPeay BCTPETUBLUMXCA MOF0 ObiTb 14 nyKeLos..
PaccmoTpum cnyyait, korga Bce cobpasLumecs nryT: JIxKeLoB B 3TOM C/yyae 28.

a. Ecnu nepsas rpynna sxKeT, 3HAUUT NKELOB He ABOe.

b. Ecnu BTOpasA rpynna /iXKeT, 3HaUUT /IKELLOB He YeTBepo.

c. Ecnu tpeTba rpynna nxeT, 3HAYUT IXKELLOB HE BOCEMb.

d. Ecnu uyeTBepTan rpynna sKeT, 3HAUYMT NXKeuoB He 14,

MpoTMBOpPEUMNA He BO3HUKAO, C1e0BATE/IbHO, BCE BCTPETUBLUMECA MOT/IM OKa3aTbCA

NKeuamu,

WTtor: U3 n. 2 cneayeT, uto Anb0 TObKO 04Ha rpynna cocTosAna 13 poiuapen, nnbo poluapel cpeam

BCTPETUBLLUNXCA HE 6b110. B nepBom cny4yae BO3MOXKEH TOJIbKO OAMH BapPUaHT (KOI'Aa npasay rosoput

yeTBepTan rpynna). Bropoit cnydyaid NpoCcTo BO3MOMKEH.

OTtBert: 1 BapuaHT: 14 mKeuo0B; 2 BapuaHT: 28 MKeL,0B.

3apauva 3. PewweHue: HOCKOﬂbe npon3ssengeHue a * C B BblpaxKeHnn yasamBaeTcAa, 10rm4HoO Bbl6paTb

Takue uncna a, b, ¢, 4Tobbl NponsseseHme a * ¢ 66110 HaMboNbLLUMM.

Ecnu aBa HeKoTopbIX YMcna (p 1 g) AatoT B cymme TpeTbe Yncno (n), To Hanbobliee BOSMOMNKHOE

npousBeAeHUe p ¥ g NoayYaeTes, Korgap = q = n/2.

JoKasaTtenbcTBo :

JaHo: p+q=n


moonstyle
Штамп


1)p=q=n/2.Torp,ap*q=(§)2
29 =(3) - ea =) +eTomapra=((5) ¢+ () +¢) = () -
)

CnepoBaTentHo, yTObbI ,D,OGMTbCFI Hambonbluero npon3sseneHnAa a U ¢, a 40/1XKHO 6bITb PaBHO C.

n 2 2
5) & Y1o 1 TpeboBanocb AOKa3aThb.

Hanbonbliee 3HayeHMe BbipaxKeHne AOCTUraeTca, Korgaa =c , a*c > a*b, b * ¢. YTobbl
MaKCMMasibHO YBE/IMUYNTb NPOM3BEAEHMNE a U C, HEOBXOANMMO B3ATb HaumeHbllee b. b=0.

WUTor: Hanbonbluee 3Ha4YeHMe BblparkeHMe NpuHMmMmaeT npm a=1,5mn b=0unc=1,5:
ab+bc+2ca=15x0+15«x0+2%15%15=45

OtBeT: 4,5

3apaua 5. PeweHne:

3aMeTUM, YTO ecnu NOCTaBUTb TOUKY O B LLeHTP A0CKM, TO KaXKA0MYy NMPAMOYro/bHUKY COOTBETCTBYET
APYro NPAMOYroibHUK, CUMMETPUYHO OTPaXKeHHbI OTHOCUTENbHO ToUKKM O. EAMHCTBEHHOE
UCK/IIOMEHME — ABa NMPAMOYIO/IbHUKA, C LeHTpamu B Touke O.

MoaTtomy MeTa cMOoXKeT BbIMrpaTb BHE 3aBUCMMOCTU OT X040B BacK, ncnonb3ys cieayoLuyo
cTpaTteruio: NMepBbiM XOA0M OH CTAaBUT GULLKY Ha L,eHTPaNbHYHO KNeTKY A0CKU, a NOTOM, noc/e
Kaxkgoro xoaa Bacu, Meta cummeTpUUHO OTPAXKaeT ero KNeTKy OTHOCUTE/IbHO LieHTPa A0CKU U CTaBUT
CBOI0 PULLKY Ha NONIYYEHHYIO KNIETKY.

Mouyemy 3To paboTaerT:

1) Mo nyHKTY N2l KarKaomy NpAMOYro/ibHUKY COOTBETCTBYET APYroi NPsAMOYroabHUK, CUMMETPUYHO
OTpaXEHHbI OTHOCMTE/IbHO LEHTPA AOCKW, MO3TOMY KOraa Baca cTasuT GULLIKY M OHA «3ano/HAET»
HECKO/IbKO NPAMOYrO/IbHUKOB, GULIKa [eTn «3anoaHAET» X CUMMETPUYHbIe Napbl. MoaTomy KyAaa bbl
HM xo4mn Bacs, Bce paBHO OCTaHYTCA CUMMETPUYHbIE NPAMOYFONIbHUKK, KOTOPbIE 3anoNHUT [MeTs,
nosTtomy NeTa 3aBepLINUT Urpy.

2) MepBbiMm xo040M MeTs genaet ABe BarKHbIX Belm: CTaBUT LeHTPabHY0 ULKY (KOTopyto
HEBO3MOXHO 0TPa3NTb OTHOCUTE/IbHO LLEHTPa A0CKM) U OAHOBPEMEHHO «3aMN0/IHAET» LLeHTPasIbHble
NPAMOYFO/IbHUK (Y KOTOPbIX HET CUMMETPUYHBIX Nap). Takum obpasom, ybpas BCe UCKNHOYEHMUSA, OH
CMOKET B /110601 CUTyaL MM MUCNOIb30BaTh ONUCAHHYIO CTPaTeruio.

OrBer: MNersa.



