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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1. HaliauTe Bce TaKMe 3HAUEHUA a, ANA KOTOPbIX KBagpaTHble TPexXu/eHbl X 2+2x+au x"2 +ax+2=0
MMeloT MO ABa KOPHA, NpMYemM CyMMa KBaApaToB KOPHEN NepBOro TpexyJeHa paBHa cymme
KBagpaToB KOPHei BTOPOro TpexuieHa.

IlycTb KOpHM ypaBHeHHMs x> + 2x + a = 0 3TO X; U X,. AHAJIOTUYHO X3 U X4 AJIl BTOPOTO.
3anuueMm TeopeMy BueTa /111 nepBOro ypaBHeHUs U HaWZeM ero CyMMy KBaJpaTOB:
Xp+ X = =2, xyxxp = a xP+ x5 =(x1+ x)%— 2% x1 xx, =

= 4—2a

AHaJIOTMYHO JJisl BTOPOTo: x5 + x2 = a? — 4

Tak kak CyMMBbI KBaJIpaTOB paBHBbI, IPUPaBHsIEM 3TH /iBa BbIpaXKeHUS U HalZIeM a.
a*— 4 =4 - 2a

a’+2a—8=0

(a+4)(a—-2)=0

a = 2w — 4.

[Ilpua = —4 B ABYX YpaBHEHMUSIX 2 KOPHS, YCJIOBUE coO/I0AaeTcs. ABoTnpua = 2
B /IBYX YPaBHEHHUAX AUCKPUMHUHAHT < 0 — NpoTHBOpeYHe YCJIOBUIO

Omeem: a =-4.

2. Kaxkaplii U3 ocTpoBUTAH 60 pbiLlapb, KOTOPbIA BCerga rosopuT NpaBay, MM60 nxKew, KOTOpbIA
BCEraa JIKET (U Te, U gpyrve Ha ocTpoBe ecTb). KaxkAablii }Kutenb 0CTPOBa NPO KaXKA0ro 3HaeT pbiuapb
OH UAK MKel,. YacTb KuTeneit ocTpoBa 3a8BUAA, YTO Ha OCTPOBE MPOXKMBAET YETHOE YMC/IO pbiLlapei,
a BCe OCTaBLUMECA XKUTE/IN 3asiBU/IN, YTO Ha OCTPOBE NPOXKMUBAET HEeYeTHOEe YUCA0 NixKeloB. MoxeT n
Ha ocTpoBe 6biTb poBHO 2021 Kutenb?

Bblgennm yteepaeHue A - YeTHoe 4ymcio poiuapeit n B - HeyeTHoe Yncio axkewos. MNycTb Ha ocTpose
aencreutenoHo 2021 yenosek. Toraa Tak Kak 2021 - He4YeTHO, TO eC/In BEPHO XOTS Obl 0AHO U3
YTBEPKAEHWIN, TO BEPHO U BTOPOE M HaobopoT. TaK Kak Ha OCTPOBE ecTb XOTA 6bl 1 pbiLapb, OH CKaXKeT
o4Hy n3 ¢pas A n B => oHa BepHa. 3HaunT obe ¢pasbl NpaBamBbl. Ho Ha ocTpoBe HanaeTca ele XoTA Obl
1 nxKeu, KOTOPbIN CKaxkeT ogHy M3 ¢pa3 A 1 B, KoTopble obe ABAAOTCA NPaBAol - NpoTUBOPeYMe.

OTBeT: HeT.

5. Ha ueHTpanbHoii Knetke gocku 11 x 11 crout puwwka. MeTta n Baca urpaloT B cneayloLLyio urpy.
Kaxabim cBoum xoaom Meta nepegsuraet GULLIKY HA OA4HY KAETKY NO BEPTUKAZIM UK TOPU3OHTANMN.
Kaxpapbit cBomm xoaom Baca BO3BOAUT CTEHKY C 0AHOI U3 CTOPOH 0601 U3 Knetok. [iBuratb GULLKY
yepes cTeHKy MeTa He moxKeT. UrpoKu Xo4AT No ouepeAamn, HaunHaert lMetsa. MeTa BbIMrpbiBaeT, ecnu
cmoKeT GULLKOMN yiiTK ¢ Aocku. MoxeT am oH o6ecneunTb cebe nobeay BHe 3aBUCMMOCTU OT
AencTBuiA conepHUKa?

OTBeT:HeT

MpuBeaem NpMMep BbIMIPbILWHOW CTpaTerMm 3a Bacto.
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Mpepcrasum gocky 11*11. Myctb MeTa xoguT B 1 13 4 BO3MOMXKHbIX CTOPOH.

Y Y

Y Y

MpowurpblliHaa AnA Hac No3uuma, Koraa MeTa HaxoAMUTCA B HE3aKPbITOM YIy, TO eCTb Yr10Ban KAeTka y
KOTOPOW HEeT HM OZHOM CTEHKM. TaK Kak nocse Hawero xoaa MeTa TOYHO CMOMKET YITK C A0CKU. MHave:
nycTb MeTa B KaKON-TO BOKOBOW KNETKe A0CKM, MPU 3TOM Y BCEX YI/IOB JOCKU YXKe eCTb XOTb NO OAHOM
cTeHKe. To ecTb Ha CAeayioLMiA Xo4 MOXKET BblMTU. ECAN CTeHKa, C TON CTOPOHbI B KOTOPYIO OH MOXKeT
BbINTM HE CTOUT, TO CTaBMM ee. TO eCTb Ha CIefyIoLMIA X0, OH Y¥Ke He MOXKET cpasy BbIMTH. (ITo TaKKe
KacaeTcs OTAENbHO Yr/I0BbIX KNETOK, Tak Kak M3 HUX BbIXOA, B 2 CTOPOHbI. HO TaK Kak oZHa CTOpOHa
3aKpbITa, NO NPeAnoN0OXKEHNIO, TO BTOPYHO CMOXKEM 3aKpbiTb B TOT MOMEHT, Koraa Meta byaeTt Kpan
A0CKK). Taknm 06pa3om, eciv Mbl NOCTAaBUM XOTb MO OLHOM CTEHKE B YI/IOBbIX KNETKax, TO Mbl
BblMrpaem.

Y Hac 4 yrnosble KneTku. BHe3asnucmmocTn ot xoaos eTu, Hawu nepsble 4 xoga caenaem no yrnam: Ha
KaKAyto U3 YyrN0BbIX KNETOK NOCTAaBMM MO 0AHOM CTeHKe. Torga 3aMeTuMMm, YTO K Hallemy ciegytoliemy
xoay, MeTa eLe TOYHO He Bbilwe ¢ AOCKU. TaK Kak caenaHo He 6bonee 5 xonos MNeTn B 04HY U Ty e
CTOPOHY, a MMHMMa/IbHOE PacCTOAHME C LEeHTpa A0 Bbixoaa = 6 xogam.Taknum obpasom, Bce
nocneayrolme xoabl XoaTMM NPOM3BObLHO, a ecnu MNeTa noaxoauT K BOKOBOM KNETKe, 3aKpbiBaem emy
BbIXOZ, U3 3TOM KNETKMU C caMol AOCKU( e OH eLle He 6bln 3aKpbIT)

4. Touku B1 n C1 — cepeauHbl ctopoH AC u AB TpeyronbHuka ABC. Ha ctopoHax AB 1 AC KaK Ha
AMNameTpax NocTPoeHbl OKPYKHOCTU w1l n w2. 0603HauMm 3a D TouKy nepeceueHns npamoi B1C1 c
OKPYKHOCTbIO W1, NeXKallyto No APyryko cTOpPoHy oT C oTHocuTenbHo npsamoit AB. O603Haumm 3a E
TOUKy nepecevyeHuna npamoin B1C1 c oKpy>KHOCTbIO W2, NerKallylo No APYyrylo CTOPOHY oT B
oTHocuTenbHo npamoii AC. Mpambie BD u CE nepeceKatotca B TouKe K. [lokaxuTte, uto npamas BC
NPOXOAUT Yepes TOUKY nepeceyeHUs BbicOT TpeyroabHuka KDE.

WTak, npoBegem BbiCcOTy TpeyronbHuKa KDE 13 K. 3ameTum, UTo OHa nepneHAnKyAapHa IMHUN LEHTPOB
HaLLMX OKPYXKHOCTEW, @ 3HAYMT NPOXOLUT Yepes TOUKMN UX NepeceyeHms.(Has0BEM UX X U Y, U Y NIEKUT C
NPOTMBOMNO/IO}KHOM CTOPOHbI OT de oTHocuTenbHO K. Torga nposegem npamyto n3 d yepes TOUKy
nepeceyeHuns BC U Ka. Ecn foKarkem, 4To OHa NepneHAMKyNspHa Ke, 3aJa4a peLleHa.



6. [oKaxurte, uto cyuwiecTsyer 6eCKOHEeYHO MHOro TaKux HaTypa/ZibHbIX YUCEN N, YTO KOZINYECTBO
Pa3/In4HbIX HEYETHbIX NPOCTbIX Aenwreneﬁ yucna n(n + 3) KpPaTHO Tpem.

Hasaiite byaem 6paTthb n - Kak NnpoussegeHme 3k nocnenoBaTeNbHbIX HEYETHbIX MPOCTbIX MHOXUTENEN



