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

1. [okaxknTe, 4TO Anst NtobbIX BELIECTBEHHbLIX YMCEN A 1 D ypaBHeHune
(a®—b®)x? +2(a®> —b°)x+ (a* —=b") =0

MMeeT peLleHme.

2. Ha ocTpoBe xunByT sixeubl 1 pbinapu. Pbiuapu Bcerga roBopsiT npasay, Jixewbl
Bcerga AryT. Kaxkabiii XuTesb 0CTPOBa NPO KaXKAoro U3 oCTasbHbIX 3HAET pbilapb OH
nnm nxed. Kak-To pas sctpetununce 28 ocTpoBuTsiH. [lgoe n3 Hux ckasanu: «PosHo
ABOE U3 HAC JiXKellbl», 3aTeM YeTBEPO U3 OCTasbHbIX Cka3anu: «PoBHo 4eTBepo U3 Hac
JKELbI», NMOTOM BOCEMb W3 OCTABLUMXCS CKasanu: «POBHO BOCEMb M3 HAC JKeLbI»,
HakoHel, Bce ocTaBwmecs 14 ckasanu: «PosHo 14 u3 Hac mxeubl». CKOMBKO NXKELOB
bbino cpean BcTpeTuslimnxcs? [pueeguTe BCe BO3MOXHbIE BApUAHTbI U JOKAXKNTE, HTO
APYrUX HeT.

3. Cymma HeoTpuuaTenbHbix Yncen a, b u ¢ pasHa 3. Haigute Hanbosbluee 3Have-
Hue BblpaxxeHus ab + bc + 2ca.

4. OxpyxHocT w1 1 w;y nepecekatotcst B Todkax K u L. lpsimas € nepecekaer
OKPY»XXHOCTb W1 B Todkax A n C, a oKpyXHOCTb Wy — B Toudkax B un D, npudyem
TOUKU nayT Ha npsmoit £ B andpasutHom nopsigke. ObosHaunm yepes P n Q cootset-
ctBeHHo mpoekuun Todek B u C Ha npamyto KL. [okaxunTe, 4to npsimele AP n DQ
napanfesbHsbl.

5. Hana knetuatasn gocka 2021 x 2021. lets n Bacs urpatoT B cnegyrouyto urpy.
OHu no oyepean CTaBsAT UK B CBODOAHbIE KNETKU AOCKM. BblurpbiBaeT ToT Urpoxk,
nocfe xofa KOTOPOro B KaXKAOM MpsiMOyrosibHuke 3 X 5 n 5 X 3 byger ctoaTe duLlka.
Haunnaet MNeTs. KTo 13 nrpokoB MoxkeT obecrneyunTs cebe nobeay BHe 3aBUCMMOCTW OT
neiicTBuii conepHuka?

6. HaiignTte BCe Takue HaTypasbHble Yucna N, 410 Ymcno 2™ + n? + 25 aensiercs
KybDOM MpOCTOro 4mucna.



2

3

Cymma

15

20

15

20

75

@ - bx*+2@ -b)x+ @ —b*)=0

DTO0 KBaJpaTHOE YpaBHEHUE.

Ecmu Y HCTO IUCKPUMHUHAHT OOJIBIIIE WIIH PpaBCH 0, TO PCIICHUC TOYHO CCThb.
D = (2(a° — b°))*— 4(a* — b*) (a° — b°)

D = (4(° — b°)?) - 4(a* — b*) (a° — b°)

D = (4(a" - 2a°b>+ b)) — 4(a" — b*) (a° — b°)

D = (4(a"° - 2a°b>+ b™° - (a* — b*) (a° — b%)))

D = (4(a™ — 22’0+ b — a'® + a’b® + a°b* — b'?))
D = (4(- 2a°b° + a’b® + a°b*%))

D = (4(a’h® + a°b* — 2a°b°))

D = (4(a’h’ (b* + a° — 2ab)))

D = (4(a'v" (b + a)*))

D = 4a*h* (b + a)?
4 — MOJIOKUTEIILHOE YHCIIO
a2b2 - HeoTpHIIATEIEHOE YHCITO

2
(b + @)° - HeoTpHUIIATEILHOE YUCIIO

3HAuMuT AUCKPUMHWHAHT HCOTPpUIATCIbHOC YHCJIO, SBHAYNUT PCIICHUC TOYHO €CThb.

Ectb yrBEpxkACHUS:

JIBOE JKELIbI

YeTrBepo mKerpl
BoceMmb mxenos

YeTbIpHaaIaTh JHKELOB



moonstyle
Штамп


Bcero ectb 5 BapraHTOB pa3BUTHUS ACHCTBHM:

Kaxkoe - To OJHO M3 3THUX 4 BBICKA3BIBAHUM BCPHO WJIM HUYCTO HC BCPHO.

JonycTum, nocieaHee.
Torna 28 mxkenos.

Takoe mormno 6I>ITI>, TAdK KaK BCC CKa3aJIM HCIIPABAY.

JlonmycTum, nepBoe BBICKa3bIBAHUE BEPHO.

Torna Bcero 2 mkena. OxaHako 26 4enoBeK cka3zaiu HenmpaBay. Takoro ObITh He
MOXET.

I[OHYCTI/IM, BTOPOC BBICKA3BIBAHUC BCPHO.

Torna Bcero 4 mwkena. OgHako 24 yenoBeka cKazalid HerpaBy. Takoro ObITh HE
MOXET.

JomycTum, BTOpO€ BBICKa3bIBAHUE BEPHO.

Torma Bcero 8 mxeno. Ognako 20 yenoBek cka3anu HempaBay. Takoro ObITH He
MOXKET.

JlormycTrm, BTOpOE BBICKA3bIBAHUE BEPHO.

Torna Bcero 14 mxernoB. 14 yenoBek cka3anu Henpapay. CoBagaet, Takoe ObITh
MOTJIO.

OTtBeT: MOTJIO OBITH 28 JIKEIoB Wik 14 JKenos.

3.
[Tyckaii a + ¢ = KaKOMy-TO 3HaYEHHIO 2X

UYto0b! BbIpaxkeHHe ObLJI0O MAKCUMAJIbHBIM HY>KHO, UTOOBI a = € = X, TaK KaK:



2aC MaKCHUMAaJIbHO €CIIM a = C

JlokaxkeM 3T1o:

2X* x> 2y (2xX -y) (y meHbIIe X)
X*X>y(2X-Y)

X2 > 2xy — y*

0> 2xy — Y — x*

X2 —2xy +y* >0

(x-y)*>0

Y MCHBLIC X, 3HAYUT HEPABCHCTBO BCPHO.

ab + bc = b(a + ¢) 3HauuT ab + bC He 3aBUCUT OT TOro Kak OyJIeT pacnpeneacHo 2X
Ha dHucC.

3uauur ab + bc + 2ca MakCUMAaJIBLHO, KOT/1a a = C = X.
at+b+c=3,3saunrb=3-a-c¢

ab+bc+2ca=h(a+c)+2ac=(3-a-c)(a+c)+2ac=3a+3c—a’—ac—ac—c’
+2ac=3(a+c)—a’—c*=3(a+c)+2a°-2a°—a*—-c*=3(@+c)-2a° +(a+c)a
-c)=(a+c)(3+a-c)-2a°

a=c=>(a+c)(3+a-c)—2a’=(2a)(3)—2a’ =2a(3-a)
atb+c=3,a=c,3naunra<1.5

[Mpua=1.5 2a(3 - a) = 4.5, 3ameTnMm, 4TO TpU YMEHbIIEHUH 4, 2a(3 - a) Toxe
YMEHBIIAETCs, TaK KaK 2a yMeHbIIaeTcs B 2 pasza ObicTpee, yem 3 — a
YBEIUYNBACTCS.

5.

Boiurpaer 1. CHavana eMy HY>KHO TTOCTaBUTh CBOIO (DUIIIKY HA CaMyTO
IEHTPaJIbHYIO KJIETKY, TO ecTh Ha 1011*1011.

A Janplie CTaBUTh CHMMETPUYHO LIeHTpalibHOU BepTrkanu 1011. Ecnu 1 urpok
NOCTaBWJI HAa CaMy 3Ty BEPTHKaJb, TO CTABUM CUMMETPUYHO OTHOCHUTEIIBHO
ropusoHTanu 1011. Torga ecnu 2 Urpok cTaBUT (QUIIKY U HOBBIA MPSMOYTOJIBHUK
3aM0JIHEH, TO U BCETHA | UTPOK CIIENYIOMINM XOJ0M 3aOJHUT MPSAMOYTOJIbHUK,



criocoO0M KOTOPOH 5 MOKa3bIBaJI BhIIIE. 3HAYUT Ha Kaxkaoe AeiictBue 2y 1 ecth
coe aeiictue. [loka Oyaer xoauts 2, 1 Toke OyAeT XOIUTh.

OtBeT: 1 Bcerna OyAeT BHIUTPHIBATH.
6.
Tombko mpu n = 6. 2° + 36 + 25 = 61 + 64 = 125
5°=125
2"+n’+25
2" cpaBEuM ¢ 2, 4, 8 umm 6 o Moxymo 10
n? cpaBauM ¢ 1, 4, 9, 6, 5 uiu 6 o moysro 10
Ky0 mpocToro uncia cpaBHuM ¢ 1 wim 9 mo moaymto 10 (He cumras uncen 2, 5)

4TOOBI TOJTYYUTh Ha KOHIIE 1 M 9 MOXKHO CJIOKHUTH 2 U 4 wiin 6 U 8 TOTOM
npuOaBUB 25, OIHAKO 3TUMHU CIy4dassMH KyO HE MOXKET ObITh MOJYYEH.



