CAHKT-IIETEPBYPI'CKUI I'OCYJAPCTBEHHBLIN YHUBEPCUTET
OJIUMITUAJA TIKOJbHUKOB 10 MATEMATUKE 2020-2021
3aK)'HO‘-H/ITe)'IbeIIZ oTan
8-9 knaccel

1. HaiiguTe BCe Takue 3Ha4YeHNs A, 4151 KOTOPbIX KBa4PaTHbIE TpexuneHbl X2 +2x+a
nx? 4+ ax + 2 = 0 »MetoT No ABa KOPHS, MPUYEM CyMMa KBaApaTOB KOPHEl nepsoro
TpexyseHa paBHa CyMMe KBaJpaTOB KOPHEW BTOPOro TpexuJsieHa.

2. Kaxablii n3 ocTpoBnTSH NMbO pbilapb, KOTOPbLIA BCerga roBopuT npasay, anbo
JIXKELL, KOTOPbIA Bcerga /KET (1 Te, n apyrue Ha ocTpoBe ecTb). Kaxaplii )uTens ocTpo-
Ba NMPO KaX<AOro 3HaET pbilapb OH UK kel HacTb »uTeneli ocTpoBa 3asiBUIa, HTO Ha
OCTPOBE MPOXMBAET YETHOE YUCNO pbiLlapenl, a BCe OCTABLUNECS XXUTEAN 3a8BUAMN, HTO

Ha OCTPOBE MPOXXMBAET HeYeTHOe YNCNo JkeloB. MoxeT nm Ha ocTpoBe BbiTh POBHO
2021 »utens?

3. s npoussonbHbix BewecTBeHHbix Yucen a u b (b # 0) Haligute HaumMeHbLee
a
b b2

4. Toukn By n C; — cepeannbl ctopoH AC n AB Tpeyronsiuka ABC. Ha ctopoHax
AB n AC kak Ha gmameTpax MOCTPOEHbI OKPYXKHOCTM Wi U wj. ObosHaunm 3a D
Touky nepecederus npsimoii B1Cy ¢ okpy»XHOCTBIO W1, Nexallyto No APYryro CTOPOHY

3HaueHMe Bbipaxenust a’ + b? +

ot C otHocuTtensHo npsimoit AB. Obosnauum 3a E Touky nepecederusi npamoii B1C;y
C OKPYXKHOCTbIO (W7, Nexallyto no apyryto ctopoHy oT B oTHocutensHo npsmoii AC.
[Mpsamble BD n CE nepecekatotcst B Touke K. HokaxuTte, 4to npsamas BC npoxoant
4yepes TOYKY nepecedeHuns BblcOT TpeyronbHuka KDE.

5. Ha ueHtpansHoii knetke gockn 11 x 11 ctout dpuwka. lNets n Bacs wrpatot B
cneaytoutyto urpy. Kaxxabim ceoum xoaom [leTsi nepensuraet puiiky Ha ogHy KNeTky no
BepTUKanM unu ropusonTanu. Kaxabiii ceomm xonom Bacs Bo3BOANT CTeHKY C 04HOI 13
CTOPOH Ntoboii 13 knetok. [eurats uLky Yepes crenky [leta He moxeT. Virpoku xoasaT
no ouepeau, HaunHaet [lets. [leTs BbIMTpbIBAET, €CNU CMOXKET PULLIKOW YIATU C LOCKW.
MoxeT nu oH obecnednTtb cebe nobeay BHE 3aBUCMMOCTU OT AEWCTBUI COMepHuKa?’

6. [okaxkuTe, 4TO CyuiecTByeT HECKOHEYHO MHOMO TaKUX HaTypasibHbIX YMCEN TL, HTO
KOJINYECTBO Pa3/inyHbIX HEYETHBIX MPOCTbIX AennTenel 4ncna n(n + 3) kpaTHo Tpewm.
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Bamaua 1
x"2 + 2x + a. Haiinem xopHu atoro tpexuwiena. D =4 — 4a. [lepBblii kopeHb paBeH (-2-KOPEeHb TUCKpUMUHAHTA)/2 = -1-
(xopens u3 1-a). Bropoii kopeHs paBeH -1 + (kopers u3 1-a). Takxke mo Teopeme Buera mpl 3HaeM, uro x1+x2 =-2u
x1x2 =a.
Paz6epem BTopo#i TpexwieH Toxe 1o Teopeme Buera. (it ynobceTBa s Ha3Bax KOpHH BTOPOTo ypaBHEeHHUs X3 U x4).x3
+x4 =-ax3x4 =2.
[TocmoTpum Ha (x3+x4)"2 mo Teopeme Buera on paseH (-a)"2=a"2. Paznoxum no ®CVY: x3/2 + x4"2 + 2x3x4. Mb1
3HAeM M3 yCJIoBHsL, 4To X3"2 + x4"2=x1"2 + x2"2. CienoBarenbHo (x3+x4)"2 = x1"2 + x2"2 + 2x3x4 = x1"2 + x2"2 +
4 = (-1-(xopens u3 1-a))"2 + (-1+(kopens w3 1-a))"2 +4=1+1-a+ 1+ 1-a+4=8—-2a=a"2
-a"2-2a+8=0
a’2+2a-8=0 D=36 al=2 a2=-4. Ho ecim a = 2 , TO TUCKPUMHUHAHT TIEPBBIX IBYX TPEXWICHOB paBEH HYIIIO, UEr0 HE
MOJKET OBITH 110 YCIIOBHIO, T.K HHAYE TPEXWICHB UMEJH OBl TOIBKO OJHH KopeHb. CrenoBarenbHo a = - 4. OTBeT:
EnnHCTBEHHOE 3HAUEHUE a, KOTOPOE YAOBIETBOPSAET YCIOBHSIM — 3TO - 4.

3agaua 2
T.K 10 YCIIOBHIO CPEIU HUX €CTh XOTs ObI OJTUH JDKEI[ ¥ JDKEI[BI HE MOTYT TOBOPHTH HPABIBI, TO €CTh XOTs ObI OJTHO
JIO’)KHOE YTBEpKAeHHE. T.K 10 YCIOBHUIO CPEIU HUX €CTh XOTsI ObI OJIMH PHIIIAPh U PHIIIAPh HE MOXKET JITaTh, TO CPEAH
YTBEPKIACHUIN HaJETCsI XOTsI ObI OJTHO HCTUHHOE. A T.K y HAC BCETO JIBa YTBEPKACHHUSI, TO OJHO U3 HUX JOJKHO OBITh
JIOXKHBIM, a IPyroe HCTUHHBIM. Ecii BTopoe yTBepKACHHUE SIBISIETCS HCTHHHBIM, TO TIEPBOE SBIIACTCS JIOKHBIM.
CrnemoBaTenbHO B 3TOM CITydae JDKEI[OB OyAeT HedeTHOe YHCIIO, a PhIapeil TOUHO He MOKET OBITh YeTHOE YUCIIO.
3HaYHT B 3TOM CIIydae ¥ pellapeil, 1 JDKenoB OyaeT HeueTHOe KoimdecTBo. Ho Toraa B cymme xuTeneit octpoBa Oymer
YeTHOE 4YHcio, a 2021 He sBisercs deTHBIM yrciaoM. CliezoBaTenbHO B 3ToM cirydae 2021 skuternns ObITh HE MOTJIO.
[TocmoTpuM Ha citydaii, Koria epBoe YTBEP KICHUE SIBISETCS] HCTUHHBIM, a BTOPOE JIOKHBIM. Tora peitiapeit ueTHoe
KOJIMYECTBO, a KOJMYECTBO JHKEI[OB HE MOXKET OBITh YeTHBIM. TOTa U phILIapel, U JDKEIIOB OyIET YSTHOE KOJIMYECTBO,
HO BeJlb B 9TOM CJIy4ae KOJMYECTBO BCEX KHUTENEH OmsiTh OyaeT 4yeTHbIM, a 2021 — HedeTHOe uncio. CiaenoBaTelbHO
2021 sxutens ObITH HE MOTJIO.

3amaya 3
a2 + b2 +a/b+ 1/bM"2= b2+ 1/b"2)+a2+ab=0D"2+1b2+2)-2+ a*2+ab=(b+ 1/b)"2 -2+ a2 + a/b.
Mpe1 3HaeM, 4To MOyJIb(X + 1/X) Gosbiie wiu paBeH 2. Takke Mbl 3HaeM, 4TO KBajapar Bcerja oosnplie uin paseH 0.
CrenoBarensHO MUHUMabHOE 3HadeHue (b+1/b)*2 = 4. [Ipu 3ToM MUHMMaNbHOE 3HaueHue a2 — 310 0.
CrnemoBarelbHO MUHUMAIBHOE 3HAUYCHHUE 3TOTO BBIpAKEHUS paBHO =4 - 2 + 072 + 0/b = 2. JlaHHOE 3HAUCHHE
nocruraercs npu a = 0 u b, MOJyJIb KOTOPOTO paBeH €AMHHUIIE.

Bagada 5
Bacst BeIMrpaet torza u ToJIbKO Torna, mbo koraa Ilere Hekyna OyneT XoauTh, TMOO0 TOraa, KOr/ia BCe BBIXO/bI C JOCKH
3absokupoBaHsl. [lere cremyer Beeraa XomuTh Tak, U4TO Jaxke ecnu Bacst 3a0110KkupyeT Kakoi-To myTh, To y [letu
OCTaHYTCA BBIXOJbI U3 OTOI'0 MECTA. Yto6sI ITeTs TouHO cMor 3aBCPUINTH UTPY, EMY HYXHO BCTaThb B YI'OJI,I A€ €CTh
Cpa3y Z1Ba BBIXOJa ¢ oI, HHa4Ye Bacs B CBOI X011 CMOXKET MPOCTO OJIOKMPOBATH BBIXOBI U3 MOJIS B T€X KIETKaX, e
crout Ilets. [lo Toro, kak [lers moiiner o xpast, y Bacu Oynetr MuHIMYM 4 X072, YTOOBI 3aKPBITH YTIIBL,( MATHIM XOIOM
Bace npuzaercs 3aKpbITh BBIXO[ € Kpasi, 70 KoToporo foiaet Ilers) 3a 3t 4 xona Bace Hy)XHO TPOCTO EPEKPHITH IO
OJTHOMY BBIXOJy C Kaxkjoro yria. Ternepb, kyna Ov1 [leTst He mpuiien, y 3Tol KIeTKH OyleT MakCuMyM 1 XoJ Hapyxy,
KoTopbIil Bacs 3akpoet B cBoil xoa. OtBet: Hert, HE MoxkeT
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