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Bonpoc MH(bO

YBaxaembIin y4yacTHUK Onumnuagbi!

Ha BbinonHeHne TecTa 3aknioumMTenbHOro atana otBogmTcest 230 MUHYT Ntoc 15 MUHYT Ha COXpaHeHMe 1 NpUKpenneHne peleHnin. Pabota
aBToMartumyeckun otnpasutca B 14:05 no MockoBckomy BpeMeHu. OKHO TariMepa Bbl yBuagnTe B BepxHen Yactu pabodero akpaHa.

Bonpocbl TexHu4eckoro xapaktepa Bbl MoxeTe 3agatb HabnogaTtento B YaTe (OKOLLKO BHM3Y B MpaBoW YacTu akpaHa). Ecnu Bam notpebyetca
BbINTW B TyaneTHYH KOMHATY, OCTaBbTE B YaTe C MPOKTOPOM COOBLLIEHNSA O BPEMEHU BbIXOAa U BPEMEHW BO3BpaLLeHust (Hanpumep, "12:04 -
Bbiwen"). OTBET OT NPOKTOpa XAaTb NPU 3TOM HE HYXHO.

BapuaHT 3aknounTenbHOro atana coctouT U3 6 3apgad. PelueHne kaxgon 3agaym Bel moxeTte
a) NOMHOCTbIO 3anuncaTth B Nore oTeeTa (Npu HEOBXOAMMOCTU MOXHO MPUKPENUTb MOACHAIOLLIMIA PUCYHOK),

0) nonHocTbIo HabpaTb B TEKCTOBOM pefakTope ¢ pegaktopom hopmyn, npeobpasoBath B popmMaT pdf 1 npukpenutb NonyymBLUMACS pann.
Ecnu y Bac HeT Bo3aMOxHOCTM NpeobpasoBaTthb pelleHue B pdf, Bol MoXeTe caenaTtb CKpUHLLOT akpaHa (KHormka PrtScn Ha knasuatype unm
BCTPOEHHBIN cepBUC "HOXHULBI") 1 NPUKPENUTL €ro.

O6paTtuTe BHUMaHKWE, K KaXX40W 3aade MOXHO MPUKPENUTL TONbKO OAMH halin, Ha3BaHWe KOTOPOro hopMmpyeTecs No npaBuiny ol22*****_N roe
ol22***** _ Baw noruH, N - HOMep 3agauun.

B TekcTax peLleHun, NpUKPEneHHbIX N300paxKeHNsIX U darinax He JOMKHO ObITb HMKAKOW NepcoHansHoON nHdgopmaumm!

Bo BpeM4 BbINMOJTHEHNA BapMaHTa Ha KOMMbOTEPE MOXXHO NONb30BaTbCA TOJIbKO TEKCTOBbLIM PeaakKTopoOM U BCTPOEHHbIM CepBUCOM CO34aHUNA
|/|306pa>i<eH|/u7|. L‘|epHOBOG peweHne MOXHO BbINONMHATbL Ha 6y|v|are, pacnono»(eHHoM B none snanmMmocCTun Be6—|<a|v|epb|.




Bonpoc 1
BbinonHeH

Bbannos: 20 n3 20

MeTa n Baca ogHOBpeMEHHO Bblexanu Ha caMmoKkaTax HaBcTpeyy apyr apyry. PoBHo
nocpeguHe mexay HAMK pacnonoxeH moct. [lopora ot et go mocta
actansTupoBaHHas, a ot Bacu oo mocta — rpyHToBas. M3BECTHO, YTO Mo

rPYHTOBOW JOPOre OHW e4yT C OAMHAaKOBbIMU CKOPOCTAMMU, a No acdanety MNeta
OBWXeTCS B 3 pasa ObicTpee, yeM no rpyHToBke. [eTa 3a Yac gobparncs 4o MmocTa

W, He OCTaHaBnMBasAChb, MPOAOIKMI ABMXEHME. Yepes kakoe BpeMs nocre Bble3fa OH
BCTpeTuT Bacto?

nycTb ckopocTb Bacu n NeTn no rpyHTOBOM fopore paBHa VrpyHT, a ckopocTb et no acdansty paBHa Vacd. Torga Mbl 3HaeM YTO eCrniu
VIpyHT = X KM/4 => Vacd = 3x km/y, [1eTs no acdansty 3a yac gobpancsa 4o mocTa => pacCTOsiHUe 40 MOCTa paBHO 3X KMIOMETpoB => Bacs,
enyLmi no rpyHTOBOWM JOPOrK Npoexarn 3a vac X KM => cendac Neta n Baca 6yayT ABuratbCsa HaBCTpeYy APYr K ApYry CO CKOPOCTbIO X KM B Yac
T.K. 06a Ha rpyHTOBOW A0pore, 1 NPoexaTb UM HY>KHO 3X - X KM = 2X KUJTOMETPOB X CKOPOCTb COMMXEHUS paBHA 2X KM B Y => OHU BCTPETATCSH
Yyepes yac, nocne Toro kak [eta npoexan MocCT => 4Yepes 2 yaca kak [1eTst Hayan cBoe ABWXKEHME.



KommeHTapuii:



Bonpoc 2
BbinonHeH

Bbannos: 20 n3 20

[aH kBagpaTHbIN TpexdneH 222 — x — 36 . HaiiguTe Bce uernble x, NPy KOTOPbIX 3HAaYeHWs 3TOro TpexyrieHa paBHbl KBaapaTy NpocToro yucna.

3aMeyaeM YTO KOPHU KBaLpaTHOro ypaBHEHUS 2XA2 - x - 36 = 0 9T0 451 -4 TK D =1+ 4*36*2 =1+ 288 + 289, no popmyne cyntaem, nonyyaem
=> 2x/2 - x - 36 packnagbiBaeTCa Ha MHOXUTENM Kak 2*(X + 4)*(X - 4.5) => 2x"2 - x - 36 = (x + 4)(2x - 9) HYy UM MOXXHO NPOCTO PACKPbITb CKOOKN 1
ybeanTbes B aTOM. => (X + 4)(2x-9) = p~2 crnegoBaTtenbHO TK X Liernioe 3amMmeyaem YTo MOAY b Kaxa0m n3 ckobok((x+4) n (2x - 9)) paBeH Kakou To
He oTpuuaTenbHON CTeneHn p => HyrneBoWn, NePBON UM BTOPOW. BO3HUKAET 6 BapMaHTOB.

NXx+4=1 2x-9=p**2=>x=-3,2x-9=-6-9=-15=>p**2 =-15 a TK p BO NepBbIX NPOCTOE( CrieaoBaTenbHO Lenoe) BO BTOPLIX
paunoHanbHoe Takoro He GbiBaeT

2)X+4=p 2X-9=p =>X+4=2x-9=>x=13=>p =17, 17 npoctoe noaxoauTt

3)X+4=p**2 2x-9=1=>2x-9=1=>x=5=>p**2=9, p =3, 3 npoctoe noagxoant

HXx+4=-1 2Xx-9=-p**2=>x=-52x-9=-10-9 =-19 => p**2 =19 a T.K p BO NepBbIX NPOCTOe( CrneaoBaTenbHO Lernoe) Takoro He ObiBaeT
S)X+4=-p 2x-9=-p=>Xx+4=2x-9=>x=133TOT KAaHANOAT Ha OTBET y>Xe eCTb

6) X+4=-p**2 2x-9=-1 => x=4=>p**2=-8, He nogxoguT

KoHOMOaTbl Ha OTBET:

X =13 2*169 -13 - 36 = 338 - 49 = 289 Hy 310 KBagpar 17

x=5 2*25-5-36="50-41=9 ato kBagpar 3

=>2o0tBeTtal3ns



KommeHTapwuin:



Bonpoc 3
BbinonHeH

Bbannos: 0 n3 20

MonoxwTenbHble Yncna a, b v ¢ yooeneTBopstoT ycrosuto abe(a +b+¢) = ab+be+ca .
[okaxuTte HepaBeHCTBO 5(a + b+ ¢) > 7+ 8abc .
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KommeHTapwuin:
PelueHre He 3aBepLUEHO, HEPaBEHCTBO He JAoKa3aHo
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Bonpoc 4
BbinonHeH

Bbannos: 20 n3 20

Y Mawwu ectb 1000 6ycnHOK 50 pasnuyHbIX LBETOB, No 20 6yCUHOK Kaxaoro useTa. MNpy KakoM HauMmeHbLLeM n. Ansa nboro crnocoba cobpatb 13
BCex OYCHHOK OXepernbe MOXHO BbiGpaTh n NocnefoBaTenbHbIX OYCMHOK, CPEAM KOTOPbIX €CTb BYCUHKM 25 pasHbIX LBETOB?

OTBET 462. BO nepBbIx NOYEMY €CMn MeHbLLE TO MOXET He HaUTUCb. MPUMeEpP BCe LiBETa CTOAT Noapss T.e cHavana 20 nepBoro LBeta notom
ABajLaTb BTOPOro U T.4 Torga 3aMeTUM YTO €Cliv Mbl BO3bMEM MeHbLUe Yem 20*23 +2 T.e <= 4yem 20*23 + 1, TO T.K UBeTa y Hac CTOAT noapsa 10
Mbl BbIOMpas CKOIMbKO TO NoApsiA UOYLLMX MOXEM B35ATb MAKCMMYM 2 HEMOSHbIX LiBeTa( NOMHbLIM Ha3bIBAETCSA LBET €Cnv Bce OyCKHbI 3TOrO LIBETA
NPUCYTCTBYHOT B BbIOpaHHOM Habope) T.K B HAaLLeM NpuMepe HenorsHble LBETa MOryT CTOATb TOSMbKO Ha KOHLLAX BblIOpaHHOMN
nocneaoBaTenibHOCTU => €Cr Mbl CMOTTIM BbiOpaTh Tak YTO y Hac 25 LIBETOB 3HAYMT TaM XOTsI Obl 23 NOMHLIX => yke XoTa 6bl 20*23 BycuMHOK fa
eLe 1 2 HenorsHbIX XOTsA Obl Mo 2 crnegoBaTenbHO XOTA 6bl 20*23 + 2. [ModYemy € Takum KONBOM BCErga MOXHO Tak BblOpaTb, MyCTb HEMb3s, HY
Bblbpaem ntobble 462 nocrnegoBaTeribHble OYCUHKM Torga Tam <= 24 LiBeTa 3Ha4YnT Kakoro TO LBeTa XOTsa 6bl 20 T.K ecnn Kaxgoro <= 19 3HauuT
BCEro puiiek MeHbLUe nMbo paBHO 24*19 = 456, a Mbl B3sin1 462, NOSTOMY eCTb LIBET KOTOporo 20, Torga BbibepemM nepsyto B 9TOM
nocreoBaTtenibHOCTU BYCUHY 3TOro LiBeTa 1 BbibepeM nocrneaoBaTenbHOCTb U3 462 BycrHKM YTOObI MepBas TOro LBeTa B TOM
nocregoBartenbHOCTM Obina nocrneaHen OyCnHOM B 3TOW, 3aMETMM YTO MOCIeoBaTENbHOCTM HE nepecekatoT OycrHamm Toro LBeTa Kpome
nocrnegHen 6ycrHbl 3HaUUT 4TO BYCKH 3TOrO LIBETA TaM POBHO 1, TOrda pacCMOTPUM NocrefoBaTeNnbHOCTbL 6e3 Hee Toraa Tam 461 BycuHa =>

XOTS Obl 24 LBETA TK €CNN MEHbLLE TO OYCMH MeHbLLe MO0 paHo 460 THOK B 3TON NOCMen HET TOro LiBeTa 3Ha4uT JobaBum obpaTHO Ty BycuHy
LiIBETOB CTaHeT X0TH Obl 25



KommeHTapuii:



Bonpoc 5
BbinonHeH

bannos: 0 n3 20

Toukn A; n B; — cepeauHbl ctopoH BC' n AC octpoyroneHoro TpeyronbHuka A BC, Touka M — cepeguHa otpeska A, B;. Touka H —
OCHOBaHME BbICOTbI, ONyLLEHHOM 13 BepwnHbl C' Ha cTOpoHy A B. Yepes Touky M npoBefeHbl OKPYXHOCTK, Kacatowmecs ctopoH BC n AC
COOTBETCTBEHHO B Toukax A; n B;. O603Ha4MM BTOPYH TOUKY NepeceyveHmns okpyxxHocTen yepe3 IN. lokaxuTe, uyto Toukn H, M n N nexat Ha
OO HOWN NPSIMOW.

AOKaXXeM HEMHOrO Apyroe a UMeHHo 4To ecnv MN coeanHnTb U NpoannTb 40 nepeceyeHus ¢ AB B Touke H To CH® npsimon. Hago gokasatb
yTO TpeyronbHk ACH npamoyronbHbIn Te 4To aBl = HB1. Tk ca kacaTenbHasa criegoBatenbHo CB1AT = yrny MNB1 Takke Tk A1B1 cpeaHsis nuHus
CB1A1 = yrny CAB aHanornyHo ¢ Apyron OKpY>KHOCTbIO 3aHYUT YTO YeTbipexyronbHukn BINHA n NA1BH BnvcaHHble
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KommeHTapun:
pelleHne He 3aBepLUeHO, pe3ynbTaT He MonyYveH
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Bonpoc 6
BbinonHeH

bannos: 0 n3 20

Y HaTyparnbHOro Yncna n HeT HU O[HOTO AenuTens d, YAOoBNeTBopaoLLero HepaseHeTBy n? < d* < n3. [lokaxuTe, YTO n MMeeT NPOCTON
[enuTenb, YeTBepTas cTeneHb KOToporo 6onbLue, Yem no.






