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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3apgava Nel

x>’ +2x+a=0 (1)
x>’ +ax+2=0 (2)

MycTb KOPHU NEPBOro ypPaBHEHMUSA - 3TO P, 4, a KOPHKU BToporo —m, n. Toraa no Teopeme Bueta ans
0bounx ypaBHEHWUI NOSIy4aem:

p+q=-2 m+n=-—a

g =a mn =2
Hallgem cymmy KBaapaToB KOpPHeN NepBoro ypaBHEHUA:
P+q)?=p?+2pq+q*=(-2)2=4, 2pq = 2a, 3Hauut p*> +q?> =4 —2a
AHaNOrMYHO Hallgem CyMMy KBaZipaToOB KOPHE BTOPOTro YpPaBHEHUSA:
(m+n)2=m?+2mn+n?=(—a)?=a?, 2mn=14, sHauut m?> + g2 = a%? — 4
Mo ycnoBuMO CyMMbl KBaApaTOB KOPHEN 3TUX YPAaBHEHUM paBHbl. 3HAUUT:
4—2a=a’*—-4

a’?+2a—-8=0

D=22—4%(-8)*x1=4+32=36

_ —2+V36 _ -2+6

= =2
1 2 2
—2—/36 —-2-6
aZ = = —4
2 2

MonyyaetcA. YTo BCe BO3MOXKHbIe 3HaYeHuUA a, YA40BAETBOPAIOLLMNE YCIOBUAM 3TO 2 U -4,

OtBeT: 2 1 -4.

3apava Ne2
Tun nogen — pbiLuapb UK NxeL,

[aBaviTe noimem, YTo Nt04M, CKa3aBLUME OAHO M TO XKe YTBEPKAEHME ABNAOTCA 0AbMM O4HOTO TUNa.
MycTb ecTb ABa YenoseKka A n B, ckasaslune o4HO 1 TO Xe yTeepxaeHue. Ecam aTo yTBepKaeHue
npasaa, To U A, n B ckasanu npasay, a 3Ha4uMT oHKW 0ba pbilapwu, T. e. ogHoro Tuna. Ecam yteepaeHue
JI0Xb, TO OHM 0b6a /IXKeLbl, 04HOrO TUMA. A yTBEpKAEeHMe NMbo Npasaa, b0 NOXKb.

TakK KakK ecTb Atoam obounx TUNoOB, TO O4HO yTBEPKAOEHNE CKa3a/in pPbilapun, a gpyroe nxeubl. Torpa
BO3MOXHO ABa Cny4yan:

1) 1-e yTBepKAEHMeE CKasanu pbilapu, a 2-e nxkeubl. Toraa 1-e yteepxaeHve — npasaa, 3HauuT
pbluapei YeTHOe KOANYECTBO, a 2-e — HeMpPaBA4a, a 3HAYMT /IIKELLOB TOXKe YETHOE KOJIMYECTBO.
Toraa Bcero Ntofeit Ha OCTPOBE YETHOE + YeTHoe= YeTHOoe.

2) 1-e yTBeprKAeHWE CKa3anum fxeubl, a 2-e pbilapu. Toraa 1-e yTBepxaeHue — HeNpaBaa, 3HaumT
pbluapei HeYeTHoe KOJIMYeCTBO, a 2-e — NMPaBAa, a 3HAYMUT JIKELLOB TOXKE HEeYETHOE KOMYECTBO.
Torpa Bcero itogel Ha OCTPOBE HEYETHOE + HeYeTHOEe= YETHOE.



moonstyle
Штамп


B 060ux cayyaax nosy4ynamn, YTo Ha OCTPOBE MPOXKMBAET YETHOE KOJIMYECTBO NIIOAEN, @ 3HAUYUT Ha
OCTPOBE MPOXKMBAET YETHOE KOINYeCTBO Ntoaen. 2021 — HeyeTHOe, a 3HAYUT Ha OCTPOBE HE MOT/I0
npoxusatb 2021 Kutene.

OTBEeT: He morao.

3apgava 4.

B1C1 napannenvHa BC taKk Kak B1C1 - cpegHAA nnHMA. ToUYKa D neXXnT Ha OKpy»KHOCTKM wl, a AB —
AVNAMETP 3TOMN OKPYHKHOCTK, 3HAUUT yronADB =90 rp., T.e. AD nepneHgekynspHo DK. AHanormyHo
yronAEC =90rp., T.e. AE nepneHaekynapHo EK. Bbicota n3 touku D B TpeyronbHuke KDE
nepnenaekynapHa EK, a AE Takke nepenenaekynapHa EK, sHaunt Bbicota u3 D B TpeyronobHuke KDE
napannenbHa AE. Boicota 13 Touku E B TpeyronbHuke KDE nepnengekynapHa DK, a AD Takxke
nepeneHaekynapHa DK, 3HaunT AD napannenbHo BbicoTe 13 ToUkM E B TpeyronbHuke KDE. MNMycTb ToOuKa
nepeceyeHmns BbIcoT — H. TaK Kak BbicoTa 13 D B TpeyronbHuKke KDE napannencHa AE, n AD napannensHo
BblcoTe n3 Touku E B TpeyronbHuKe KDE, ADHE — napannenorpamm. 3Haunt AH aenmrca Toukoi
nepeceyeHuna anaroHanen nononam. NMpegnonoxum, 4to H He nexkut Ha BC, Toraa nyctb AH nepecekaet
BC B Touke Q. lycTb TOYKa NnepecevyeHMa anaroHanen B 3Tom napannenorpamme - M. Torga AM=MH.
C1M napannenbHo BH n npoxogut yepes cepeamHy ctopoHbl AB — C1, a 3HauuT 31O cpeaHAA AMHMa n M
— cepeanHa ctopoHbl AQ, Ho M — cepeguHa AH. A, Q, H nexat Ha ogHoM npamoi u Q u H nexkaT no ogHy
cTopoHy oT A, a Q 1 H He coBnagatoT, 3HAaUYUT TaKoe HEBO3MOXKHO. lpoTueBopeune, 3Ha4YUT H neXxut Ha
BC, T0 ecTb npAmasa BC npoxoauT yepes TOUKY nepeceyeHus BbicOT TpeyronbHUKa KDE. YTo u
TpeboBanocb AOKa3aTb.

3apgava Ne5
CrpaTerua ana Bacu:

YT06bI BbINTM U3 AOCKM, eTe HYKHO NOCTaBUTb GULLIKY Ha OAHY 13 40 rpaHUYHbIX KNETOK A0CKK. 3a
nepsble YeTbipe xoaa MNeTa He cMoXKeT NepeaBUHYTb GULLKY B 3TU FPaHUYHbIE KNETKM, pULLKa byaeT
BHYTPW BHYTpeHHero kBaapata 10x10. B nepsble yeTbipe xoAa Baca nocTaBuT cneaytlowme CTEHKU: C/ieBa
OT KNEeTKN 1, cBepXy KNETKN 2, CHM3Y KNEeTKKU 3 1 cnpasa oT Knetkn 4. 1, 2, 3, 4 — yrnosble KNETKU.
Tenepb 3aMeTUM, YTO U3 KaXKA0M FPAaHNUYHOMN KNETKM MOMKHO BbIATM U3 AOCKM TONIbKO Yepes O4HY ee
CTOPOHY: A5 KNETOK rPaHUYHbIX, HO He BOKOBbIX Tak Bcerga 6bi10, TO/IbKO 04Ha UX CTOPOHa UmMmena
BbIXOZ, U3 AOCKM, @ Y YI10BbIX 6b110 MO 2 CTOPOHbI, HO 33 NepBble HALLM YETbIpe X043 Mbl 3aKPbISK NO
OLHOM CTOPOHE Y KaxKA0M KNeTKe, MO3TOMY Y HUX TeENEepb TOXKE /INLb O4HA CTOPOHA BeAET K BbIXo4y M3
[0CKN.

TaK Kak MeTe Hy*KHO X0TA 6bl 5 X04,08, YTObbI 406PATLCA A0 FPAHNUYHON KNETKKU, TO NMOKA Mbl CTaBUU
Hallu nepsble 4 CTEHKU, BbIBPATbCA Hapy»Ky OH He MOT. [yCTb KaKMM-TO XOA40M OH MOMa B rPaHUYHYIO
KneTky. Tenepb nocae ero xoga Mbl 6yaem 3aKpbiBaTb CTEHKON eAUHCTBEHHbIN BbIXO U3 A0CKH,
BeAyLINIA U3 3TO KNETKU.

Taknum o6pas3om MNeTa He CMOXKET BbICTaBUTb GULLKY M3 AOCKK, TaK KaK 4Tobbl caenaTb 3TO, eMy HYXKHO
[06paThcA A0 rPaHMYHOM KNETKM, a8 K TOMY MOMEHTY, KaK OH 3TO CAENAET Y KaXKA0M rpaHNYHOMN KAeTKK
6y[eT TONbKO O4MH BbIXOZ U3 OCKK, U MOC/E TOTO, KaK OH NoMnan B rpaHUYHYIO KAETKy, Mbl Bygem
3aKpbIBaTb NPOX0A OTTYAa, U 3HAUUT C/ledyoWmnM Xo40M MNeTa He CMOXKET BbIBECTM GULLIKY 3a Npeaensl
OOCKN.

To ectb NeTa He moxeT obecneunTb cebe Nnobeay BHe 3aBUCMMOCTU OT AEUCTBUIA CONEPHUKA.



OTBEeT: HEe MOJKET.

3apgava Ne3

[Nna Hayana AOKaKeMm, 4To:

2 2 . 2__ -
a’?+b?+- +b2_4b2+b 2b2+

BbluTem obLLyto YacTb:
a’*+-> ﬁ - ﬁ
JOMHOXMM Ha 4b?:

4a’b®* +4ab>1-2=-1
MNepeHecem Bce B eBYIO 4acCTb:

4a’b?> + 4ab+1= (2ab+1)> >0

310 — BE€PHO, TaK KaK KBaapaTt noboro BewecTBeHHOro 4mcna 6onbwe nnbo paBeH 0. 3HauuTt

a?+bp2+2 +_>m+b2_ﬁ+b_2 TOMe BEepHO.

Y noNy4eHHOro BblparkeHuA ,Cl,p06l/| npuseaem K o6u1,emy 3HaMeHaTeNo U CZIOXKNM!

A4 p2 1 _3,1.42
4b2+b b2+b2_4*b2+b

Mo HepaBeHCTBY MEXKAY CPEeAHUM apUPMETUYECKUM N CPEAHUM FeEOMETPUYECKUM NOJyYaem:

5
Z*ﬁ+b2>2*/_*_*b2_2 f—Z =3

a 1 o
To ecTb 3HaYE€HME, MEHbLUE YeM \/§ BblpaXXeHne a2 + bz + ; + ﬁ NPUHUMATb HE MOXKeT Mo CBOUCTBY

TPAH3UTUBHOCTU HEPaBEHCTB.



43 1
MoKaxem, 4To 3HaueHue /3 BbipaxkeHune a? + b2 + + — NPUHUMaTL MOXeT. Mpn b = f ma=——

Hy)-KHOG 3Ha4vyeHune JoCTUraeTca:

24p2 400, L 1 L2 1 __E L
a?+b +b+b2—4b2+b —+— — +b?

2 _ V3 3 23,2 ,V3_ V3 V3_
b =~ Torpa: * +b =* 3+2—2+2—\/3

OTBeT: \/§ .



