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.
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Jlorun: 012017698

CrnenoBaTenbHO, €CIU JUCKPUMUHAHT 00Jibllle WK paBeH 0, TO
ypaBHEHUE UMEET XOTsI Obl OJJUH KOPEHb

3amava 1
@-b°)*+2@ -b°)x+ @ -b")=0
D =b?- 4ac

D=4%*(a-2a’" - b") - 4* (a'° —a’b* —a"h’+ b™) = -8a °b° + 4a’b° +

4a°h* =

= -8a’b° + 4a’b*(b? + @%) = 4a’b*(a®-2ab+b%) = 4a’h* (a — b)?

44 _
CnenoBateiabHo, 4a b >= 0(0oabiie uian paBHo 0, T.x. 4 > 0 u modoe
YHUCJI0 B YETHOM CTEIICHN HEOTPHUIIATEIIHHO)

(a-b)? >= O(kBapar pasHoCTH Beeraa Goublie win paseH 0)

4.4 2
[Tosrygaercst, uTo 06a MHOXKHUTENS BeIpakeHus 4a'b” (a — b)” He menbIIe

0, 3TO 3HAYUT, YTO U BCE Mpon3BeAcHUE HE MeHbIIe (. 3HAaUuT

AUCKPUMHWHAHT BCCI'la HCOTPULIATCIICH, CJICJOBATCIIBHO KOPHHU (I/IJ'H/I

OIMH KOPCHb, KOT'Id JTUCKPUMHUHAHT PABCH O) BCeraa €CTb, 4 3HA4YUT U

pelleHue TOXe.



moonstyle
Штамп


3anaya 2
['pynna 1 - POBHO nBO€ M3 HAC JIKELBI
['pynna 2 - POBHO 4eTBEPO U3 HAC JDKEIBI
['pynma 3 - PoBHO 8 U3 Hac JKelbl

['pynmna 4 - PoBHo 14 u3 Hac JKelbl

3aMeTuM, YTO JIFOJW U3 OJHOM IPYyIIIbl FTOBOPST OJUHAKOBO. ToO €CTh,
YJICHBI JIFOOO TPYIIbBI JTUOO0 BCE PhIlIapU, TUOO0 BCE JIXKEIIBI.

Tornma MOXHO, ¢ YBEpEHHOCTBIO YTBEPK/IaTh, UTO MEPBbIE 3 TPyHIbI(TO
€CTh BCE T€, KTO TOBOPUJI, PO 2, 4 miu 8 JKe1oB) JryT. Jlokaxkem:

[Ipeanonoxum oO6paTHOE, TyCTh XOTS OJHA U3 ITUX TPYIII — PHILIAPH.
Torma, paccMoTpuM HanpuMep 3 TpyIiny, OHH CKa3aJiv, 4YTO BCETO &
mxenoB. Ho Toraa, nomyyaercsi ipOTUBOPEUUE, BEIb 10 HUX
BBICKA3JIMCh TOJIBKO O YEIOBEK, MOJIyYaeTCsl, OCTANOCh enle 2 JDKENa,
HO OHU HE MOT'YT OBITh HU B OJTHOW U3 TPYII(MHAYE JHKEUBI U PhILIapU
BBICKAXYTCS OJJMHAKOBO, YTO 3aIPEIIECHO YCIOBHEM) — yTBEpxKAcHHE 1

AHaJIOTUYHBIE BBICKA3bIBAHMS, MOKHO CKA3aTh U MPO KUTEIEU OCTPOBA
3 | u 2 rpynmnsi.

[TosToMy niepBblii OTBET: 14

BTopoii BapuaHT, 4TO JIKELbI BCE AKUTEIA OCTPOBA. ITO HE
IIPOTUBOPEYUT YCIOBUIO, a 3HAYUT ITO BO3MOXKHO. 11 BO3MOXKHO B TOM
ClIy4ae, €CiId BCe IPYIIIbl COBPaU.

CiienoBaTebHO BTOPOW OTBET: 28

Jpyrux BapuaHTOB HET, TaK KakK phILIapu JUOO TOJIBKO B 4 rpymime, 1100
uX BOOOIIE HET. B npyrux rpyrmmax peiapei ObITh He MOXKET(TIO0
YTBEPKICHUIO 1)

OtBer: 14; 28



3amaya 3
ab+bc+2ca=ab+bc+ac+ac

3aMeTuM, 4TO a ¥ C BCTpeYaeTcs B KAK/OM ciaraeMom 3 pasa, b — 2
pasa

HOBTOMY d,C JOJIKHBI OBITh MAKCHMAJILHO BO3MOKHBIMH.

To ectw, Hamo n36aBHUTHCS OT D(cmenaTs paBHBIM () M IPUPABHATH & U
c(@a+c=23/2)

[IpupaBHATH & U C HAJ0, TAK KaK:

@-x)(a+x)<a*a

a*a-x*x<a*a

To ectb ab + bc + 2ca makcumansHo mpu b =0ma=c=1.5
ab+bc+2ca=0+0+45=45

Otser: 4.5



3anaya 4
Yepes paaukanbHYHO OCh

OueBuaHO, uTo ipoekiuu Touek B u C na KL OyayTt B TOM ke
OTHOILIEHUH, YTO U CAMHU TOYKH, a CJIEAOBATEIbHO TAK, KaK 3TH TOYKHU
ObLITM HA OJTHOU MPSMOU, U OyIyT HA OJHOU MPSMOM, TO MPSIMBIE
npoBe¢HHbIC U3 Touek A u D OyayT nmapajuiesibHbl, TaK KaKk U3HAYAJIbHO
OHU BCE JIEKAJIM HA OJTHOM MPSIMOU



3amaya 5

[TepBoriM x0m0M IleTs, JOKEH MOCTaBUTh (PUINKY B LIEHTPAIbHYIO
kiaeTky( koopauHate! 1011; 1011)

A mocre 3Toro, OH MPOCTO JOJDKEH Ty0InpoBaTh X046l Bacu 3epkanbHO,
OTHOCUTEJILHO TJIABHOM JHaroHalu.

Benpb Toraa, Ha kaxasiii xoq Bacu y [letu Oyaet TouHO Takas xe
CUTyalHUsl, TOJIBKO B IPYTOW MIIOCKOCTU(OTHOCUTEIBHO IJIaBHOM
JaroHaau JOCKH)

CnenoBatenbHo, y [leTn X0abl HE 3aKOHYATCS paHbIIe, TaK KaK OH
MOKET OTBETUTH Ha JTF000# X0 Bacu Takum ke X0I0M B IpyTroi
MJIOCKOCTH (OT3EPKAJIUTD)

Otser: Iletsa



3amayda 6
2" +n?+25=m° rze m— npocroe

3 . 3
3ameTHM, 4TO M” Bceraa HedETHOe(3a HCKITFOUCHHEM 2).
3
CnenmoBareiabHo, M” — 25 — gyeTHOE

2
A 3TO 3HAYUT, YTO N° TOXKE YETHO, TOTAa U N — YSTHO
To ecTh, MBI TOYHO 3HA€M, YTO N — YETHOE.

Taxoke, MOKHO 3aMETHTh, YTO N JOJDKHO OBITh paBHO (M+1) 1 mipu 3TOM
MbI 3Ha€M, YTO U3 IIPOCTHIX YUCEJ, KOTOPbIC OKAaHUYUBAOTCS HaA 5,
TOJIBKO caMo 5

[Tpumep:
2°+6%425 = 125 = 5°
To ectb OTHO U3 N = 6

A Tak Kak JIpyTrux MNpOCThIX, OKAHYMBAKOLIUXCS HA 5 HE CYLECTBYET, TO
N=6 — eAMHCTBEHHOE pEIICHUE.

Benb Bo Bcex ocTallbHBIX cllydasx(Korja KyO He OKaHUYMBAETCs Ha ) —
HEBO3MOXXHO

OTtBerT: 6



