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Bonpoc MH(bO

YBaxaembin y4yacTHUK Onumnuagbi!

Ha BbinonHeHue TecTa 3aknioumMTenbHOro atana otBogmTest 230 MUHYT Ntoc 15 MUHYT Ha COXpaHeHWe 1 NpUKpenneHne peleHnin. Pabora
aBTomartumyeckun otnpasutca B 14:05 no MockoBckomy BpeMeHu. OKHO Tarimepa Bbl yBugnTe B BepxHen Yactu pabodero akpaHa.

Bonpocbl TexHu4eckoro xapaktepa Bbl MoxeTe 3agatb HabnogaTento B YaTe (OKOLLKO BHM3Y B MpaBon YacTu akpaHa). Ecnu Bam notpebyetcsa
BbINTW B TyaneTHY 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 3aknounTenbLHOro atana coctTouT U3 6 3apgad. PelueHne kaxgon 3agaym Bel moxeTte
a) NOMHOCTbIO 3anuncaTtb B Nore oTeeTa (Npu HEOBXOAMMOCTU MOXHO MPUKPENUTb MOACHAIOLLIMIA PUCYHOK),

0) nonHocTblo HabpaTb B TEKCTOBOM pefakTope ¢ pegaktopom hopmyn, npeobpasoBath B popMaT pdf 1 npukpenutb NonyymBLUMACS pann.
Ecnu y Bac HeT Bo3MOXxHOCTH NpeobpasoBaTthb pelleHue B pdf, Bol MoXeTe caenaTtb CKPUHLLOT akpaHa (KHormka PrtScn Ha knasuatype unm
BCTPOEHHbIN cepBUC "HOXHULBI") 1 NPUKPENUTL €ro.

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

B TekcTax peLueHun, NpUKPEneHHbIX M300paxKeHnsIX 1 dharinax He JOMKHO ObITb HMKAKOW NepcoHansHoON nHdgopmaumm!

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




Bonpoc 1
BbinonHeH

Bbannos: 18 n3 20

Kornsi noexan Ha anekTpocaMmoKkaTte B Mara3uH B COCEHIO OepPeBHI0 CO CKOPOCTbIO 10~KM/4. [TpoexaB pOBHO TPETb BCErO MyTWU, OH MOHSAS, 4YTO
npv OBVXXEHWMU C MPEXHEN CKOPOCTbIO YCNEET TOYHO K 3aKPbITUIO MarasuHa, 1 yBenuyun ckopocTb BABoe. Ho Korga oH npoexan poBHO 2/3 BCero
nyTW, CamMoKaT criomarcs, 1 octaBLUytocs YacTb nyTn Konsa npowen newwkom. C Kakon CKOPOCTbHO OH LLUES, ECNK yCnen TOYHO K 3aKpbITUIO
marasuHa?

MycTb BCE paccTtosiHue-S, Toraa BpeMsi OT MOMEHTa Bble3ia A0 MOMEHTa 3aKpbITUst MarasnHa coctasnsieT S/10 u.
MepByto TPETb NYTN OH €Xan CO CKOpOCTbIo 10 KM/Y 1 3aTpaTnn Ha 3To (S/3)/10 u.
BTopyto TpeTb NyTN OHKU exan Co CKOPOCTb0 2*10=20 KM/4 1 3aTpaTtun Ha 310 (S/3)/20 u.
TpeTblo TPeTb NyTHN OH LLEN CO CKOPOCTb X KM/ 1 3aTpaTtui Ha 3To Bpems (S/3)/X u.
CocTaBum ypaBHeHMe:

(S/3)10+(S/3)/20+(S/3)/X=S/10

pasgenum Ha (S/3):

1/10+1/20+1/X-3/10=0

20-3X=0

3X=20

X=6,66

OTBET:CO CKOPOCTbLH 6,66 KM/.



KommeHTapuii:
npaBuIibHbIN OTBET 20/3 KM/Y

6.66KM/Y - NPUONIMKEHHOE 3HaYEHNE



Bonpoc 2
BbinonHeH

Bbannos: 20 n3 20

Hangute Bce uenble a, ANs KOTOPbIX KBaApaTHbIN TpexuneH 2 + ax + 2a MMeeT [1Ba Pas3nuyHbIX LiebIX KOPHS.

YTo6bl y KBaApaTHOrO Tpex4yrieHa Gbio ABa pasnuyHbIX KOPHS, AUCKPUMUHAHT 3TOro TpexyreHa AoMmKeH GbiTe 6onblue 0. JUCKpUMUHAHT
[aHHOTO TpexuneHa cocTasnaeT a>+8a. CoOCTaBNM HEPABEHCTBO:

a’-8a>0

PelueHne atoro HepaBeHcTBa: (-0;0)U(8;+x).

T.K a-uenoe, To AnNs TOro YToObl KOPHU ObINKW LENbIE, KOPEHb U3 AUCKPUMUHAHTA OOIMKEH ObITh LENbIM.
a’-8a=(a-4)*-16

T.K. a-uenoe, To (a-4)-Takke LiENnoe, YTo 03HAYaET, YTO Mexay KBaapaTom Lenoro uncna(r.e. (a-4)2) n gpyrum KBagpaTom uenoro yncna(r.e.
(a-4)?-16) pasHuua gormkHa cocTtaenaTh 16. CylwecTBYeT TONbKO ABa Takmnx kBagpaTta- 25 u 9. T.e. (a-4)?=25—a-4=+5—a=9;a=-1.

0>-1; 9>8, YTO COOTBETCTBYET PELLEHNIO HEPaBEHCTBA.

OTBeT:-11n 9.



KommeHTapuii:
OTNMNYHOE peLLeHne



Bonpoc 3
Het otBeTa

bann: 20

MonoxwuTenbHble Yicna a, b 1 ¢ yaoBneTBopsiloT ycrnoButo abe(a + b+ ¢) = 3 . [lokaxute HepaBeHCTBO (a + b)(b+c)(c+a) > 8 .






Bonpoc 4
BbinonHeH

Bbannos: 20 n3 20

Kakoe HavmMeHbLLee KoNMYecTBO ULLEK MOXHO pacCTaBUTb B KrneTkax Tabnuubl 99 x 99 Tak, 4Tobbl B kaxxaoM kBagpate 4 x 4 6biro He MeHee
BOCbMW huLek?

Paccmatpusas Tabnuuy 96x96, €€ MOXHO pa3butb Ha 24*24 He nNpecekarLLmMXcs KBagpaTta 4*4, Ecriv B Kaxabli U3 HE NepeceKatoLLMXCs
KBaZpaToB OAMHAKOBO pa3mMecTuTb 8 cumLIeK, TO B Kakgom kBagpate 4*4 6yaet no 8 doumiek, 1 Ansa aToro noHagobutca 24*24*8 dulek.

AHanorm4yHo MOXHO NOCTYNUTL ¢ Aockon 100*100. Pa3buB Ha 25*25 He npecekaloLwmnxcsl KBaapaToB M NOMECTMB OAUHAKOBO Mo 8 duMLLEK, TO B
KaXkooM kBagpate 4*4 6ynet 8 oullek, 1 Ang 3Toro noHagobutes 25*25*8 duiuek.

Mbl uMeem Tabnuuy 99*99, 3Ha4YMT UCKoMOoe X ouLLEeK ByaeT B AMano3oHe oT 24*24*8 oo 25%25*%8.

Ha camom pene, ecnu B3sTb Tabnumuy 100*100 1 B KaXKOOM He NepecekaroLmMMcs KBagpaTte 4*4 3aKkpacuTb HUDKHIOK NTMHUIO U3 4 KIETOK, Camyto
npaByto KONMOHKY U3 4 KNETOK(Npy 3TOM npasas yrnoBas krnetka 6yaeT okpalleHa kak-Obl 2 pa3a) v 1 KneTky B NobOM MecTe Takoro kBagpaTa
Mbl NOMYYMM HaM Hy>XHbIN kBagpaT 100*100. Tenepb COTPEM HUKHIO JIMUHWUIO 1 MPaBYHO KOMOHKY BCer Tabnuupblb 1 Mbl NONYYNUM HYXHYIO HaM
Tabnuuy 99*99 ¢ 25*25%8-(4*25+4*25-1) duLuexk.



KommeHTapuii:



Bonpoc 5
Het otBeTa

bann: 20

OunaroHanu yetbipexyronbHuka ABC D nepecekatotcs B Touke O. QuaroHans AC — buccektpuca yrma / BAD, Touka M — cepefyHa CTOPOHbI
BC, a Touka N — cepeavHa otpeska DO. [lokaxuTe, 4To YeTbipexyronbHuk ABC D sBnsieTcst BnMcaHHbIM Torga 1 TonbKo Toraa, koraa
yeTblpexyronbHuk ABM N sBNsieTCst BMIMCaHHbIM.






Bonpoc 6
Het otBeTa

bann: 20

LokaxuTe, 4To y kKaxgoro u3 yicen n! + 1, n! + 2, \dots, n! +n MOXHO BbIGPaTbL NPOCTON AeNUTENb, Ha KOTOPLIA He AENUTCA HWU OHO U3
ocTarnbHbIX.



«

OPEALIAYWWN AKT. QNEMEHT

BapuaHTt 21

CINEOYIOWWN AKT. QNIEMEHT

BapuaHTt 13

»
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