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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Homep 1

Paccmotpum npuBenénnsiii TpéxuieH x 2+px+q. [lycts, x1 u X2 — ero xopuu. Ilo .Buera
x1+x2=-p, x1*x2=q. (x1+x2)"2-2*x1*x2=x1"2+x2"2. X1"2+x2"2=p"2-2q.

3Ha4MT, CyMMa KBaJIpaToB KOPHEH NEpBOro ypaBHEHUs paBHa 22-2a=4-2a, a BToporo- a’2-
2*2=a"2-4. Tlo ycnoBuio 4-2a=a"2-4; a"2+2a-8=0; D=4+4*8=36, al=2; a2=-4;

B nepBoM citydae nepBblii MHOTOWIEH TPUHUMAET BUJ X\2+2x+2; D=4-8<0, kopHEll HET, 3HAYMT,
ATOT CJIy4ail HE MOJIXOIMT.

Bo BropoMm cityuae nepBblif MHOTOWIEH MPUHUMAET BUI X\ 2+2x-4; D=4+4*4>0, T.e. ecTb 2 KOpHSI.
BTtopoii MmHOTOWIeH npuHuMaeT Bua X\ 2-4x+2=0; D=16-4*2=8>(, 3nauuT, ecTb 2 KopHs. Takum
00pa3oMm, BTOPOI ciy4ail yIOBIETBOPSET YCIOBHIO.

Ortsert: 4.

Homep 2

JIoKa)keM OT MPOTHBHOTO, YTO HE MOXeT ObITh. [TycTh, xureneit 2021. Dt1o HeuérHOE uncno. Torna
00 phIapei Y€THOE YNCIIO0, a JHKEIIOB HEUETHOE (B 3TOM ClTydae JKEIbl HE CMOTYT CKa3aTh 00a
YTBEPKACHHUSI, U TIONYUHIIH IPOTUBOPEUHE), TINOO phIllapeil HEUETHOE, a JDKEIOB YETHOE(B ATOM
ClIy4ae phIllapu HE CMOTYT CKa3aTh 00a yTBEPKIACHUS, U TIOTYyYUITU IPOTUBOPEUHNE)

Bo Bcex cimyyasx moyduiu MpOTUBOPEYNE, 3HAYHUT, TAKOTO HE MOXKET OBITh.

OTBeT: HET.

Homep 3

3aMeTHM, 4TO 3HaYEHUE BCEX caraeMbIX, Kpome a/b Bceraa nmojioKUTEeIbHO U HE 3aBUCHT OT 3HAKOB
au b, T.K. OHU BXOJAT B BhIPAKEHUS B UYETHBIX CTENEHIX. 3HAYUT, 3HaYeHHE OyJeT HauMEHbUINM
npu a/b <0. 3HauuT, yucna a u b pa3Horo 3Haka. be3z orpannveHust OGIIHOCTH MOXKHO CYUTATh, YTO
b>0, a <O(B mpOTUBHOM CiIy4ae BCE ciiaraeMble OyyT MPUHUMATh Te ke 3HadeHus ). [IycTh, b=x,
a=-y, TJIe YUCIIa X,y HeoTpHuIareiabHbie. Torga HCKoMOoe BhIpaXeHHE IPUHIUMAET BU]T
yA24+xM2-y/x+1/x2= y"2-y(1/x)+(x"2+1/x"2). PaccMOTpuUM 3TO Kak TPEXWICH OTHOCUTEIHHO Y.
Ero crapmmii ko3¢. [Tonoxurenen, 3Ha4uT, y 3TOM mapaboibl BETBH HAIPABJIECHBI BBEPX. JHAYMT,
HaWMEHbIIIee 3HaUeHue OyzeT B BepiuHe napabdons! mpu y=(1/x)/2=1/(2x). [Ipu sToM 3HaYeHU N
BBIpaXeHHE MpUHUMAeET BUJ 1/(4*x"2)-1/(2*x"2)+x"2+1/(x"2)=3/(4*x"2)+x"2. VI3 HEpaBeHCTBA O
cp.apudm u cp. Teom 3T0 BeIpakeHue >=2*sqrt(3*x"2)/(sqrt(4*x"2)=2*sqrt(3)/sqrt(4)=sqrt(3).
3HAUUT, HAUMEHbIIIee 3Ha4YeHU paBHO sqrt(3).

Otser: sqrt(3).

Homep 5

IToka)keM, 4TO y BTOPOIO UTPOK MOXKET HE 1aTh 1-My Bbiurpars. I[lepsoie cBou 4 xona 2-it UTPOK
JOJDKEH 3aKpacUTh MO0 OHOMY OTPE3KY Y UETHIPEX YITIOBBIX KBaIPaTUKOB(Y Ka)I0T0 U3 HUX
KpacuM OJIMH U3 JBYX OTPE3KOB, JIXKAINX Ha rpaHulle kBagpara 11*11. 3amerum, 4To 3a nepsbie 5
XO0HOB |-i1 UITPOK HE CMOMKET BBIMTHU U3 KBajpara. 2-il UTPOK Jajiee XOIUT TaK:

Hazosém kBagpartuk 1*1 xpaitHuM, eciu X0Tsl ObI OJIHA U3 €T0 CTOPOH JIKUT HA TPAHUIIE KBaIpara
11*11(Takue cTOpOHBI HA30BEM INIaBHBIMU). ECiTi Ha CTOpOHE CTOMT Meperopojaka, To OyueM
TOBOPHTD, UTO OHA 3aKpallieHa. 3aMeTHM, YTO ceifyac y BceX KpalHUX KBaJIpaTHUKOB €CTh HE Ooree
OJTHOM He3aKpameHHOW cTOpoHbI. Eciu ¢purypa cTouT He B KpailHEeH KJIETKe, TO 2-i UTPOK XOAHUT
IIpoM3BOJIbHO. Eciin OHA CTOUT B KpailHeH KIIETKE, TO 2-i UTPOK CBOMM XOZIOM 3aKpallliBacT
[JIaBHYIO HE3aKpallleHHYI0 CTOPOHY Y 3TOT0 KBaJIpaTuKa(eciau OHa €CTh), & €CJIM HET, TO XOIUT
Ipou3BoJbHO. [Ipennonoxum, yto 1-My UrpoKy ynaaoch BBIMTH M3 KBaJgparTa. JTO 3HAYUT, YTO K
KaKOMY-TO €T0 XOJIy OH CTOSUT B KpalflHEeH KJIETKE, Y KOTOPOW XOTsI ObI 0JTHA U3 CTOPOH HE
3akpaieHa. Ho mo crpareruu 2-ro Takoro ObITh HE MOXET- IPOUTBOPEUHE.

OTBeT: HeT.

Howmep 4
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T.x. E nexut Ha okpyxHoctu ¢ nuametpom AC, EBI=AB1=B1C u y AEC=90. Ananornunsie
paccyXIeHHUs MOKHO MPOAeNaTh s Touku D.

T.x. BIC- cpenusas munus Tp. ABC, B1C napan. BC, 3nauut, Tpeyronbsauku AB1C1 u ACB
nonoOuel. B1C=a, ED=(a+b+c)/2, 3nauut, k03¢. [logobus pasen (a+b+c)/(2a). OmycTuM BBICOTY
KO na ED, nycts, H- €€ Touka nepeceuenust ¢ BC. Tp. CHK u KOE mono6nsb1, otHomeane KO/KH
paBHO (a+b+c)/(2a). Ocranoch noka3arh, yTo B Tp. EKD TOuka mepeceueHus: BLICOT IEIHUT BBICOTY
u3 Touku K B TakoM OTHOIIEHUHU. DTO MOXKHO JJ0Ka3aTh ¢ IOMOILbIO METO/Ia Macc.



