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.



2 J 4 0] b Cymma

20

20 10 0 20 0 70

MNyctb x? + 2x + a umeet KOPHU X1 U X2, x? + ax + 2 umeet KOPHU X3 U X4
Dy, =4—-4a,D, = a’?—-8,a< —2\/7, T.K. 062 D A0NXHbI ObITb MONOMKUTENbHDI.
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Torna nockonbky X2 + x2 = x2 + x%,4—2a = a? — 4
a’+2a—-8=0
(a+4)(a—-2)=0
CnepoBaTenbHo, a = 2 (He noaxoAuT no oa3) unun a = -4
OTBeT: a =-4.

Mpeanonoxum, 4To Ha octpose 2021 Kutenb.

a) MycTb Ha ocTpoBe YETHOE KOIMYECTBO pbilapei. Toraa nxeuos Ha ocTpose (2021-4éTHoe
4YnUCI0), TO CTb HEYETHOE YMC/O. B 3TOM Ciyyae BCe KUTEeNU OCTPOBa CKasaau NpaBAay: pbilapen
OEeNCTBUTENbHO YETHOE YMCAO, @ IPKELLOB AENCTBUTEIbHO HEYETHOE. ITO HEBO3MOXKHO, BEAb Ha
OCTPOBE €CTb JIXKeLbl, KOTOPble JO/KHbI OblAN conratb. Moayunan NpoTMBOpeYMe, 3HAUUT Ha
OCTPOBE HE MOKET BbITb YETHOTO KOAIMYECTBA pPbiLlapei.

6) Torga NycTb Ha OCTPOBE HEYETHOE KO/IMYECTBO pbilapeit. Toraa fxkeuos Ha ocTpoBe (2021-
HEYETHOE YMCNO0), TO ecTb YETHOE YMCNIO0. B 3TOM cnyyae Bce UTeNM OCTPOBa CONranu: pbiliapen
Ha camMoMm fene HeYETHOE YNCNO, a SIXKeL0B B PeasibHOCTU YETHOE YNCNO. ITO HEBO3MOMXKHO,
Be4b Ha OCTPOBE ECTb PbILAPU, KOTOPbIE AOMKHbI BblIM CKa3aTb Npasay. NMoayunnu
NpoTMBOpEYME, 3HAYUT Ha OCTPOBE HE MOXKET ObITb HEYETHOFO KOIMYECTBA PbILAPEN.

Takum obpasom, npu 2021 Kkutene Ha OCTPOBE HE MOMKET BbITb HWU YETHOTO, HWU HEYETHOTO YMCna
pbilapei, cnenoBaTesibHO, HA OCTPOBE HE MOXKET UTb POBHO 2021 yenoBsek.

OTBET: HET, HE MOXKeT.

3ametum, uto a? + b? + % + b—lz = (b% + b—lz) + (% + a?). Toraa Hailaém MUHUMYM BTOPOI

CKOBKMU.
a
f(@) =-+a’
b
1
f'(a) =2a+ 5
f'(a) = 0 => Touka akcTpemyma f(a). Torga MUHUMYM LOCTUrAETCA NPU
1
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b) = b?> +—
g(b) t a2
"(b) = 2b 23—2b 3
gio)= 4b° 2b3
g'(b) = 0 => Touka akctpemyma g(b). Toraa MCKOMbI MUHUMYM AOCTUIAeTca Npu
3
2b = —
b 2b3
3
bt =-
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Toraa pyHKUMA paBHa
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OTBeT: MMHMMaNbHOE 3HaYeHne Bblpa*XeHnA paBHO \/§

OTBeT: HET, He MmoxKeT. MNpu NpaBubHOM MUrpe nobeny obecneunt cebe Bacs.

Y106bI AONTU OT LEHTPa A0 Kpas Aocku MeTe HeobxoamMmo caenaTb He meHblle 5 xoaoB. 3a 4
nepBbix XoA4a Baca 3aKpbIBaeT N0 OAHOM CTEHKE KaxA0M M3 yrioBbix KAeTok. Mpu atom MNeTa
eLlé He MOoXKeT OKa3aTbCs Ha KpanHel KneTke. Taknm 06pa3om, C KaxKaom KpanHel KneTku
OOCKM Tenepb NeTa MoXKeT YUTU € AOCKM TONbKO O4HMM crocobom.

[anee ectb 2 BapunaHTa: ecnum MNeta nepewwén cBOMM XOA0M Ha KpaliHIOW KNETKY A0CKK, Bacs
3aKPOET CTEHKOM BHELLUHIOK rPaHMLYy 3TOM KNETKK, ecnn e lNeTa nocae cBoero xona He
OKa3a/1CcA HAa KAKOM-TO U3 KPaMHUX KNETOK JOCKM, TO BacA 3aKpbIBaeT CTEHKON /06YI0 BHELLHIO
rpaHuLy LOCKU.

Taknm 06pa3om, NOCKOJIbKY Y KaXKAoW KpamHel KeTKM 0CTa/laCb MaKCUMYM OZIHA He3aKpbiTan
BHELIHAA rpaHnLA A0CKK, Baca TOYHO CMOXKET e€ 3aKpbITb MOC/e TOro, Kak NeTa nepenaér Ha
3Ty KneTky. ChegoBaTenbHO, Baca cMOXKeT 3aKpbiTb BCe BHELWHWE FPaHULLbl 4OCKWU CTEHKaMM, a
MeTa HMUKAK He CMOXKET BbINTH.



