JleHmHIpagcKas 0071acTh
Bcepoccuiickag ouMnonaga MIKOJbLHUKOB II0 MaTEMaTHKe
MynuuyunaasvHouiti aman
2022-2023 yu.rof,
10 kiacc
Pemenna um orBernl

1. CymiecTByer Jiu 1es10€ 3HAUEHNEe @, IIPH KOTOPOM ypaBHEHIE
22— 20232 +2022a +1=0

HMeeT IeJIbIii KOpeHb?!
(Hatioume 6ce makue yeave 3HaUeHUA a Uil 0OKAHCUME, WMo UL Hem.)

Pewenue. [Tpon3Benenne KopHeil ypaBHEHUSI PaBHO X1 -To = 2022a+ 1, ecin OHE CYTITECTBY-
foT. Ecyin oimu Kopens 1esrit, To n Bropoit kopenb nesbiit. Cymva kopaeit paraa 2023. Tax
KaK MPOM3Be/IeHNe KOPHel HeYeTHO, TO 00a KopHs HedeTHbie. [ToaToMy mx cymMma J0/I2KHA
obITh weTHOM. [losiygaem, 9TO 1eIBIX KOPHEl ypaBHEHUE UMETh HE MOYKET.

Omeem. Takux MeabIX 3HAUEHUN  He CYIIECTBYeET.

2. Ilpu Bcex HeOTpHUIIATEIHLHBIX @, b JIOKAKUTE HEPABEHCTBO
a’>+ab+b* < 3(a— Vab+b)?

Pewenue. [IpegcraBum JIeByIO 9acTh KaK Pa3HOCTH KBa/IPATOB.
2
a®+ab+b* = a* + 2ab + b* — ab = (a + b)* — (\/@) = <a+b—\/@> <a+b+\/@)

Muoxkurtesn <a +b— ab) HEOTPHIATE/IEH, OH MTPEICTABISIETCS KaK

2
((\/5)2 + (\/T)) - \/E\/l_)), CUATAEM U3BECHBIM HepaBeHCTBO T2 — xy + y? > 0. [Tomywaem

(a+b—x/@> (a+b+\/%> < 3(a — Vab + b)?

<a+b—\/%) <3(a—\/%+b)— <a+b+\/%)) >0
<a+b—@) <2a—4\/%+2b) >0
<a+b—\/@) <\/_—\/l_?)220

Oba MHOXKHUTE/I HEOTPUIIATETHHBI, BCe MePEeXOIbl PABHOCHIbHBI.
Cywecmsyrom u dpyaue cnocobv, d0Ka3aMeNbEMEa.

3. Touku mpsiMoii OKpaleHsl B Ba MBeTa (Kastcdwil yeem npucymemsyem, Kkaxclas mouka
umeem posro odur yeem). JToKazKuTe, 4TO HAfiLyTCSl TPU TOUKU OJHOTO IBETA, TAKHE, UTO
OJTHA, JIEZKUT POBHO TOCEPeIHe MEeXKAY IABYMS APYTHMH.

Pewenue. Bynem cuntarh, 9TO TOYKN OKPAIIeHbl B KpacHbIil u cuauit 1iset. Ecin na mpsi-
MOl POBHO OJIHa TOYKa KPACHOI'O I[BETa, a BCE OCTaJIbHbIe OKPAIleHbl B CHHUI I[BET, TO
3a/[ada UMeeT OYEeBU/IHOE pelieHue — OepeM JiBe CHHUE TOYKH IO OJIHY CTOPOHY OT Kpac-
HOIf, I cepeIHa OTPe3Ka MeXK/Iy CHHUMHI TOYKaMU ToxKe Oyaer cuHeil. Temepb paccMoTpuM
obmuit caydait. Beibepem ne kpacuble Touku K, u Ky, cm. puc. Homepa Todek mokasbi-
BAaIOT OYEPEIHOCTb UX MOSBIeHUSA Ha pucyHKe. CMOTPUM, B KaKOi IBET OKpallleHa TOYKa,



Jexkariasasa Ha paccroguun KK, BupaBo oT Touku Ks. Ecam aTa Touka KpacHas, TO HCKO-
MBbIe TPU TOUYKHU HaiijeHbl. Ecim 5Ta Touka cuHsds, obo3HadeHHad S3, TO CMOTPUM, B KAKOi
BT OKpallleHa TOYKa, Jekallassa Ha paccrosann Ki K, Baeso or Toukn K. Ecim 3Ta
TOYKA KpacHasi, TO UCKOMbIe TPU TOYKH HaiijeHbl. Fcam 3ta Touka cuHsis, 0003HAYUM ee
S,. Teneps mocMoTpuM, B KaKOil I[BET OKpallleHa TOYKa, JeyKallas mocepeanne Mexxay K
u K5 (oHa )e OyJer sSBIAThCs cepeuHoit orpeska S;S53). Ecmu cepeauna orpeska Ky Ko
OKpallleHa B KPACHBIA IIBET, TO MCKOMBIMHU gBJId0TCI Touku K, K5, Ky. Ecnu cepenuna
orpeska KKy okpallleHa B CHHUI BT, TO UCKOMBIMH SIBIAIOTCA TOUKH Sy, S5, S3.

S4 K] K2 S3
—o *—eo—o .-

K/S,

. /IBe okpy:kHOCTH TepecekaioTcesa B Toukax M u N. Yepes Touky M mpoBeneHa mpsamas,
epecekaronas IMepByo OKPYKHOCTh B TOUKe A, BTOpPyi0 OKpy:KHOCTH B Touke C'. Uepe3
Touky N TpoBejeHa IpsiMasi, IMepeceKkaolnas MepByI0 OKPYKHOCTh B TOYKe [, BTOpYIO
OKPY2KHOCTH B Touke D). J/lokaxkure, 4T0

— AM+ — MC =— BN+ — ND

rne — AM,— MC,— BD,— ND — yrioBble BeJIUYUHBI IyT, MOKA3AHHBIX HA PUCYHKE
(BBIOMpAIOTCS IYTH, HE COAEpIKAIIIE TOUEK BTOPOH MPsIMOii).

M C

A

Pewenue. 1ii ciocod. Yernipexyromsauku AM N B w C' M N D snucaunnsie, mostomy ZMNB =
180°—/ZMAB, ZMND = /MAB, Z/ZMCD = 180°—/ZMAB, /DCK = ZMAB. Orciona
npsambie AB u C' D napannensusl. [Iposegem npsamyio M N 10 nepecedenns ¢ mpaMbivu A B

u CD. Yoel ZAXY u ZXY D papubl. Kak m3BeCTHO, OHH BBIPAXKAIOTCS IOTYPA3ZHOCTHIO
COOTBETCTBYIOIIUX JIYT.

1 1
ZAXY = 5(— AM~ — BN) = ZXYD = 5(— ND— — MC)

B obenx wacTsx paBeHCTBa BBIYHTAEM W3 OOJIBIIEIl IYTH MEHBINTYIO. JTO MOXKHO CILIATh,
TaK Kak Toukn X u Y Jexkar mo pasubie ¢cropoHbl oT AC mw BD. 13 3T0r0 paBeHcTBa
CTaeIyer

— AM+ — MC =— BN+ — ND

2it ciocob. 3amerum, uro L MAN = ZMBN, ZMCN = ZM DN, n03TOMY TPeyroJbHIKHA
ANC u BM D nonobusr, u yrasl ZANC u ZBM D pasubl. Kazkapiii u3 95Tux yrioB paBeH
CyMMe JIBYX BIMCAHHBIX YTJIOB, OMUPAIOIINXCS HA COOTBETCTBYIONINE IYTH.

LANC = LZANM + ZMNC = ZBMD = Z/BMN + ZMND
1

1
E(v AM+ — MC) = §(v BN+ — ND)
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5. Crag, B KoTOpOii 64 BOpOOBS, paccazxKmBaeTcs IO JepeBbaM. [lanee, cepueii mepeseTos,
cTasi MeHsIeT pasMellleHrne Ha JepeBbsX. ECan Ha KaKOM-TO JIepeBe OKa3bIBAaeTCs He MeHee
MOJIOBUHBI BCEX MTHI[, TO C HENO Ha KarkKJI0€ M3 OCTAJBHBIX JIEPEBHEB MEpeIeTaeT POBHO
CTOJILKO BOPOObEB, CKOJIBKO YK€ CHIUT Ha 3TOM JepeBe (u 2mo cuumaemcs 3a 00uh ne-
peaem). Ecin B KaKOH-TO MOMEHT Ha JBYX JEPEBbIAX OKAXKETCS MO 32 BOPOObS, TO OHU
epesieTaloT ¢ KaKOro-TO OJHOTO JIepeBa [0 TaAKOMY ke mpasuay. [lepBoHadaabHO BOpoOLU
TaK PACCENNCh 10 JIEPEBbsIM, UTO CTae MPHUILIOCH CAeIaTh 6 MepeIeToB, u MOC/Ie 3TOr0 CTast
ycrokomiach. /lokakure, 9To Bce BOPOOhU cOOpAJIMCH Ha, OJHOM JIepeBe.

Pewenue. Tlocme mepBoro mepenmera Ha KaxKJI0M JIepeBe, Ha KOTOpPOe IepeteTen BOpoObH,
OKaZKeTCsT WX YUCI0, aensiieecs wa 2. O0Iiee 9nucjao BOPOOLEB TOXKEe IEIUTCS HA, 2, MO-
TOMY OCTATOK BOPOOBEB HA, TIEPBOM JIepeBe, C KOTOPOTO TMepesieTe/In, TOXKe JeIUTCS Ha 2.
AHaornvHo, Mocae BTOpOro mepesera Ha KaykIOM JepeBe, Ha KOTOpPOe IMepeeTeTn, THCI0
BOpoObeB jJenTed Ha 22, T.e. ma 4. Obmiee 4HCI0 BOPOOLEB JeMUTCs Ha 4, HO3TOMY OCTa-
TOK BOpPOObEB Ha JepeBe, ¢ KOTOPOro mepesnerenn, aenutca Ha 4. [Tocre mectoro nepesera
OyzeT Takoe yKe paclpeeeHne 1m0 JIepeBbsM — Ha KaykI0M JepeBe UNCJIO BOPOOheB OyIeT
nemmthes wa 29, T.e. ma 64. TTo9ToMy Ha KaKOM-TO Jepese OKarKyTcs Bee 64 BOpoObs, a Ha
OCTAJILHBIX JIepeBbsx OyaeT 1o () BOpoObhEB.

[IepBonauanrbuas paccagka: 1,1, 2,4, 8,16, 32 Bopobba Ha JepeBe cOOTBETCTBEeHHO. JIpyras
nepBoHavaabHad paccaaka: 1,63 BopoObs Ha JepeBe COOTBETCTBEHHO. TpaauninmoHHO, TPH
perieHnn TakKuX 3aJiad MpoBepKa KOPPEKTHOCTH YCJOBUs He 00si3aTesIbHa, T.e. MPeIbsBJIe-
HUe MePBOHAYAILHON PACCKAIKNU HE Tpedyercs.



