v

onuMnnaga WKOJIibHNKOB

byab nepBbiM! -

."
|

CoopHUK
0/IMMNUAfHbIX
3aflaHuu
NpOLLAbIX NeT
C OTBETaMM

Ya - 2017



C6opHuK 3apaHumn Pecnybnmkanckom onuMnuagb! WKoNbHUKOB Ha Kybok uMenu 10.A. Marapuna

OnuMnuapa wronbHUKOB Ha Kybok umenu K0.A. MarapuHa nposoautca B Pecnybnmke
BawkopToctaH ¢ 2011-2012 yyebHoro roga npv nogdeprke [ocyaapCTBEHHOM Kopnopaumm «PocKocMocy,
OI'BY «LleHTp nogrotoBKM KocMoHaBToB WMeHu H0.A. [arapuHa», Qefepaumn KocMoHaBTVKM Poccun,
Beaywmx By3oB Pb n PO, npeonpuAtiii 060pPOHHO-NPOMBILLSIEHHOrO KOMMEKCca M MalUMHOCTPOEHMS,
FOCY4ApCTBEHHbIX OPraHOB 3aKOHOAATENIbHOM W UCMONHWUTENBHOM BRacTu Pecnybinkim ballkopTocTaH.

Ha cerogHAWHMM OeHb [araprHcKaA ovMMnnaaa ctana caMow MnonysiApHOM Cpeam BCex onmMnuag u
KOHKYPCOB, NPOBOAMMBIX B pecrnybnvke. KonmuecTBo e€ yqacTHMKOB yBenmumnock ot 7 500 obydalowmxcA B
2011-2012 yyebHom roay go 120 000 obyyatowwmxca B 2016-2017 yuebHoM rofy. B npoeKTe npuHAM y4acTve
LUKONMBbHUKK 13 788 0bpa3oBatenbHblX OpraHm3aumin 40 MyHUUMNAbHBIX PaMiOHOB M FOPOACKMX OKpPYroB
Pecnybnmkm batukopTocTaH.

OnvMnnapa npoBoamTcA [AnA obydvalowwmxca 1-8 KnaccoB 06pa3oBaTesibHbIX OpraHM3auuin Mo
CreayoLmM AMCUMMNIMHAM: MaTeMaTuKa, Gr3NKa, MHPOPMaTWKa, PYCCKMIA A3bIK, MTEPATYPa, OKPYHAIOLLMIA
MMp, bB1onoruA, MUcTopuA, 06LLECTBO3HaHWe, reorpaduA, MHOCTPaHHbIE A3bIKK, QU3MYECKan KymbTypa W
My3blKa.

B paHHOM cbopHMKe npefdcTaBneHbl onMMNMagHble 3ajaHuA no MateMaTtuke ansa 5-8 Knaccos,
npeanaraBLUMECA Y4aCTHMKaM Ha WKobHOM (LLU3), MyHnumnansHoM (M3) n pecnybnmnkaHckoM (P3) stanax
Onmmnmagsl B 2015-2016 1 2016-2017 y4ebHbIX roaax, a TakMe 0TBETHI K HUM.

lNeped KaOblM KOMMMEKTOM 3afaHV MpefcTaBneHa CTaTUCTMKA WX BbIMOSIHEHWA CO CPeaHUMU
6annamu, Nosy4YeHHbIMM YHACTHMKAMK, @ TaKKe MaKCUMarbHO BO3MOMKHOE KONMYeCTBO 6annoB 3a 3afaHue
(HOMepa 3a[jaHu1I MOKa3aHbl B AYeMKax BepXHe CTPOKM Tabnuupbl, 6ansibl — B HUXKHEV CTPOKe Tabnmubl).
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5 Knacc
3AIAHMA LKOJTLHOO 3TANA (LLI3)

® 2015-2016 y4yebHbIV roa

07v31/17v32| 1832|1132 0532 05v32|04us2|08v32 12v32| 14u32 13u32|0wa3

1. ConHue BpaLL@eTca BOKPYr CBOEM OCK CTOJIbKO CYTOK, CKOMbKO BydeT YeTBepTb OT COTHM, a Honutep —
CTOSIbKO 4acOB, CKOJbKO COCTAB/IAET CamOe ManeHbKoe ABY3Ha4yHOe 4mcno. Kakylo YacTb cocTaBnAer
BpeMsA BpalLieHnA l0nuTtepa ot BpeMeHw BpalleHna ConHua?

2. Kyb c pebpom 20 cM paspesaH Ha Kybuku c pebpoM 2 cM. 3aTeM BCe 3TW KyOUKM YNOMMAM B OAWH
CnnoLUHoM pAA. Yemy paBHa AsvMHa 3Toro paaa?

3. W3 KHMrv BbINan Kycok, NepBas cTpaHMLa KoToporo umeeT Homep 163, a HoMep nocneaHen CoCTOUT 13
TeX e UMdp, HO 3anm1caHHbIX B ApYroM nopaake. CKobKO CTPaHML, BbINano U3 KHUr?

4. —Kotopbln Tenepb Yac? — cnpocvn Muwwa y otua.
— A BOT cocuuTa: O KOHLA CYTOK OCTafiloCb BABOE MeHblle TOr0 BPEMEHM, KOTOpOe MPOLUIo OT WX
Ha4ana. KoTopblit Yac bbin Torga?

5. TapakaH [I*KoH 06bABKN, YTO YMeeT beraTb co cKopocTbid 50 M/MUH. EMy He MoBepunm, 1 NPaBWIIbHO: Ha
camoM fiene [*KoH BCE nmepenyTan v ayman, yto B mMetpe 60 caHTuMeTpos, a B MmHyTe 100 cekyHa. C
KaKoW CKOPOCTbIO (B "HOpPManbHbIX" M/MIWH) beraeT TapakaH []oH?

6. B knacce 17 nnosuos, 8 bopuoB n 13 LaxmMatncToB. A3BECTHO, YTO KarKOblA CMOPTCMEH 3aHMMAEeTCH
AByMA Buaamm cnopta. CKosbKo B Kacce CropTCMeHOB?

7. Ecnm 1/5 nuennHoro posa noneTena Ha LBeThl laaamoel, 1/3 — Ha LBeThl CaHa6aphbl, yTPOeHHaA pasHOCTb
3TWX YMCen nosneTeNa Ha [epeBo, a 0aHa Nuyena NPoAOCHKana NieTatb MeM[y apoMaTHbIMU KeTaKku W
Manatu, TO CKOJIbKO BCEro Obino nyen?

8. AHgpen nget ot goma Ao LwKonbl 20 MuHYT. OgHarKObl N0 OPOre B LWKOY OH BCMOMHWMA, YTO 3abbin A0Ma
Kapangaw. Ecnv oH BepHeTcA 33 KapaHZalloM, TO OMO3A3eT K 3BOHKY Ha 8 MUHYT, @ eciv NPOLOSIHKUT
NyTb, TO NpMAET B LWKosy 3a 10 MUHYT [0 3BOHKA. KaKyto YacTb NyTw 0T [oMa [0 LKOfbLI npoLuen AHapen K
MOMEHTY, KOrla BCMIOMHW1 0 KapaHJatue?

9. PaHblue yncno, paBHOE MUANMOHY MUMIMOHOB, Ha3biBa/iv CNOBOM «/1erMoH». ECnn pasgenntb MUAMOH
NIErMOHOB Ha NErvoH MUAMIMOHOB, TO MONYYUTCA:
A) neauoH B) muniuoH muniuoHos 1) oouH
b) munnuox [") neauoH neauoHos

10. BoccTaHoBM 3almMdpoBaHHble Ldpbl (pasHble ByKBbI COOTBETCTBYIOT pasHbIM LM(GPaM, a 0[IMHAKOBbIE —
0QVNHAKOBbIM):
CMHMUA + CUHWLUA = MTUYKIN

11. 3a KkHury 3annatunm 160 pybnew 1 eLLie TpeTb ee CTOMMOCTU. CKOMbKO CTOUT KHMUra?

5 knacc | MATEMATUKA
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12. B 300MarasvHe npoJaloT KaHapeeKk M nomyraeB. KaHapeika CTOMT B [Ba pas3a [OpPOMe Momyrad.

LLIKONbHWMKW, 3aLleALme B MarasuH, Kynuam AiA *MBOro Yronka 5 KaHapeek 1 3 nonyradA. Ecim 6bl oHm
Kynunm 3 KaHaperku 1 5 nonyraes, To noTpatin 6l Ha 200 pybnei MeHbLue. CKOMbKO CTOMT Karkaan
ntmua?

OTBETbI:

1. 1/60 7. 15 nyen

2. 20 ™MeTpoB 8. 9/20

3. 154 cTpaHuupl 9. E)oguH

4. 164acoB 10. 342457 + 342457 = 684914

5. 18 M/MuH 11. 240 pybnen

6. 19 cnoptcmeHoB 12.  Tonyrawn ctout 100 pybnein, kaHapeiika — 200 pybnein

Bo3moocHoe peweHue: 5 KaHapeeK v 3 nonyraA CTOAT CTOMbKO
¥Ke, CKOMbKOo M 13 nonyraeB. 3 KaHapewKkuM 1 5 MomnyraeB CTOAT CTO/bKO e, CKOMbKo M 11 monyraes.
3HaunT, 13 — 11 =2 (nonyran) ctoat 200 pybnew, Toraa 1 nonyraw crout 100 pybnei. KaHapelika ctouT B
[1Ba pa3a aopoxe, 3Haumt 200 pybnein

® 2016-2017 y4ebHbin rop

_II!I 3 4 5 6 7 8 o | o] 1l 12

‘2M306M3105M32 1v32 |09u32 0832 08us2 1232 07u33 0833 Qw2 13ws3

Mexay OeBATbio nnaHeTaMy CoMHEYHOM CUCTEMbI BBEAEHO KOCMUYECKOe CoobLLeHe. PakeTbl neTaiT no
cneqytoLwmm Mappytam: 3emna — Mepkypui, [nytoH — BeHepa, 3emna — [lnyToH, [nyTtoH — Meprypun,
MepKrypuin — BeHepa, YpaH — HentyH, Hentyn — CatypH, CatypH — lOnutep, Onutep — Mapc n Mapc —
YpaH. MoHo nn gobpatbea ¢ 3emnm oo Mapca?

Kakve oBe umdpbl HyHO mpunmcatb K umcny 2016 cnpasa, YTobbl NMOMyYEHHOE LLECTU3HAYHOE YMCNO
[lenvnock Ha 53 6e3 octaTka?

.Y Kaaoro MapcuaHuHa no 3 pyku. Moryt nm 15 MapcuaH B3ATbCA pyKa 3@ PYKy TaK, YTO He OCTaHETCH

CBOBOHbIX PYK?

B HeKoTopow ceMbe 0TUy 42 rofa, a celiHy — 14 neT. Yepe3 CKofbKO NeT ChiH bydeT B [ABa pa3a MnafLle
oTua?

B 3anmcu uncna 52605308 3a4epKHMTE NATL LMOP TaK, YTODObI OCTaBLLIEECA YnCO0 Obl0 HAMBObLLIMM 13
BO3MOMKHbIX. 3anuLUMTE NOMYYMBLLEECA YMCTO.

Bpema nonéTa ¢ 3eMnm Ha Mapc BbIparKaeTCA YMCIIOM 3eMHbIX CYTOK, AenALmMMcA be3 ocTaTka Ha umcna
2,3,5, 6,71 10. Hangute 310 YMCno, €CM M3BECTHO, YTO MONET ONIMTCA MeHee roaa.

Yemy paBHa cymMMa Bcex Lmndp Bcex umcen ot 10 go 50 BKAKUMTENBHO?

MATEMATUKA | 5 knacc “
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8. HKocMunyeckui Kpeiicep npeofoneBaeT paccToAHMe oT nnaHeTsl A oo nnaHeTsl B 3a 10 cyTok. Ha cKonbKo
MPOLIEHTOB HYHO YBENMYMTL CPEHIO CKOPOCTb Kpeicepa, utobbl Aobpatbea oT A go B 3a 8 cyTok?

9. Hamaure Tpu HaTypanbHbIX YMCA, CyMMa KOTOPbIX COBMAAAET C UX NMPOM3BedeHNEM.

10. B cTpouTenbHOM MarasuHe NpodatoTcA 6onTbl U rarkm B Naykax: 60/1Tbl N0 12 WTYK B NayKke, raiku no 15
LUTYK. KaKoe HanMMeHbLLee KONMYEeCTBO YMaKoBOK C HOATaMM M rakammn B CyMMe HeobXoaMMOo KymuTb,
4T0bbI 6ONTOB M FaeK OKa3anoch B UTOre MOPOBHY?

11. MorkHo nm pa3meHaTb 50-pybneByto Kymtopy 13 MoHeTamm goctomHctea 1, 2, 5 1 10 pybnein? B oTBeTe
yKa3aTb — MOMKHO WM Henb3A. B cyyae, ecriv MOMKHO, HaNMcaTb CKOJTbKO KaKMX MOHET.

12. Kakoe Hanbonbluee KONMMYeCTBO MPAMOYIO/IbHMKOB MOMKHO BblAeNMTb Ha prcyHKe? OTBET 060CHOBATb.

OTBETblI:

1. Her 7. 285

2. 12nmm 65 8. Ha25%

3. Her 9. 1,2n3

4. Yepes 14 net 10. bonToB — 5 nayek, raexk — 4 nayxkm

5. 658 11. MoxHo, HanpuMep, 50 pybnen = 10 MoHeT no 2 pyb. + 3 MoHeTbl no 10 pyb.
6. 210 cyToK 12. 36 wryk

BosmoacHoe  obocHosaHue:  CocuMTaeM  KOfMYeCTBO  MPAMOYMO/IbHUKOB,
COCTOALLUMX M3 1-0M KNeTKM — 9 WTYK. [TpAMOYronbHMKOB M3 2-X KNEeToK — 12 WTyK (pa3MepoM 1x2 — 6 WTyK,
pa3MepoM 2x1 — 6 LUTYK), NPAMOYIONbHMKOB M3 3-X KNETOK — 6 LUTYK, U3 4-X KNETOK — 4 LUTYKK, 13 6 KNETOK —
41uTyKm, 13 9 KnetoK — 1 LWTyKa.

3AOAHMA MYHULIUNAJIBHOIO 3TANA (M3)

® 2015-2016 yyebHbiv roa

031 | 02m32 | 0Aws2 | 02v32 | Tws2 | 06ws2 | 05ws2 02v32 | Tus3 | 093

1. Bnepsble BbIX0Z B OTKPbITHIM KOCMOC 6bli1 OCYLLECTBIEH KOCMOHABTOM AfeKceeMm JleoHOBbIM BO BpeMA
nonéta kopabna «Bocxoa-2» (18-19 Mapta 1965 roga). Bpema Bbixoaa B OTKPbITLIA KOCMOC COCTaBmso 12
MuHyT. CBeTnaHa CaBuUKan — NepBadA MeHLLUMHA KOCMOHABT, BbilueLLadA B OTKPbITbIM KocMoc (17-29 niona
1984 ropa). Bpema npebeiBaHmA B 0TKPLITOM KocMoce cocTaBuio 3 vaca 20 MuHyT. CKoMbKO MpoLEeHToB
COCTaBNIAET OTHOLLEHME BpeMeHM npebbiBaHWA JleoHoBa Ko BpeMeHu CaBuLKon?

2. Ha Kakoe Havbonbluee 4MCNO 4acTeM MOMHO pa3pe3atb KpYrfbliA TOPT MATbIO MPAMOAMHENHBIMM
pa3spe3amn?

n 5 knacc | MATEMATUKA
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3. Bblumcnnts
L -
12 2%3 3x4 2015 = 2016

4. Macca 10 AwmKoB 601TOB 1 7 ALWIMKOB rBo3aen — 366 Kr, a 5 ALIMKOB LIYpYNoB 1 3 ALLMKA HaBECOB —
262 kr. OnpegenuTe Maccy 0OHOr0 ALLMKa rBO3AEN, Lypynos, HONTOB M HABECOB, €C/IN U3BECTHO, YTO
AWK C MBO3AAMM B TPM pa3a Jlerye AlMKa C HaBecamu, a C bonTaMm — Ha 4 Kr TAXKenee, YeM C
LLypynamm.

5. HainTv Bce Takme napbl HaTypabHbIX YMCeN, CyMMa KOTOpbIX 60/bLLIE X MPOM3BEAEHUA.

6. Benocunemuct gonrkeH nonactb B MECTO HAa3HAYeHUA K OMpedesieHHOMY CPOKY. VI3BECTHO, YTO ecim OH
noeaeT Co CKOpPOCTbio 15 KM/Y, TO NpredeT Ha Yac paHblie, a ecniv ckopocTb byaet 10 KM/4, To ono3aaet
Ha 01H Yac. C KaKoM CKOpOCTbIO [I0/IHKEH exaTb BENOCMNEeOMCT, YTobbl MpuexaTb BOBpeMA?

7. TpaBMpOBLUMK AenaeT Tabnmukm ¢ bykBamu. OavHaKoBble BYKBbI OH rpaBMPYET 3a 0OAMHAKOBOE BPEMS,
pa3Hble — BO3MOXKHO, 3a pa3Hoe. Ha aBe Tabnmukm «[10OM MOLbl» n «BXO[» BMecTe oH notpatn 50
MWHYT, @ ogHy Tabnnuky «B [1bIMOXO[» caenan 3a 35 MWHYT. 3a Kakoe BpeMA OH CAenaeT Tabnnuky
«BbIX0[»?

8. Hangwte 3HaueHne gpobu B-A-PEHbE / KAPJI-COH, roe pasHble bykBbl — 3T0 pasHble UMdpbl,
0[IMHaKoBble BYKBbI — 0[MHAKOBbIE LML, @ Me Ay ByKBaMM CTOMT 3HaK YMHOMKEHMA.

9. X, ¥, k — Tpn pa3nuuHble UMdpbl. ECM CNOMMTL BCE LIECTb TPEX3HAYHbIX YMCEN, KOTOpble MOMKHO
3anmcartb C VX NOMOLLbIO, He MOBTOPAA OAHY U Ty e undpy B UMcne gBarabl, TO nonydmm 5328. Hantu
3TN UMdpbI.

10. Ha HeKoTOpOM OCTpOBE HEObbIYAHO PErynApHbIA KAMMAT: Mo NoHedeNbHWKaM 1 cpefjaM Bcerga maoyT
A0XKaW, No cybboTaM — TyMmaH, 3aT0 B OCTa/lbHble JHW — COSIHEYHO. YTPOM KaKoro [OHA HeAenn HyXKHO
HayaTb CBOM OTAbIX FPynne TYpPUCTOB, ECAIM OHW XOTAT NPODbITb TaM 44 OHA M 3aXBaTWUTb MPU 3TOM KaK
MOKHO 60/TbLLIE COMHEYHBIX OHE?

OTBETblI:

1. 6% 7. 20 MuHyT

2. Hal6uacten 8. 0

3. 2015/2016 9. 17,89

4. Awwmk reo3gen Becut 18 Kr, 10. BuetBepr  BosmoicHoe peweHue: BbliACHM,
ALLMK HaBeCOB — Y4 Kr, CKOJTbKO NOJHbIX Hefesb B 44 AHAX. [Tonyymm
AWK Wwypynos — 20 Kr, 6 Hezienb. B Te4eHMe 3TVX Hedenb YNC0 COMHEYHbIX
AWK BONTOB — 24 Kr [IHEN He 3aBMCUT OT TOr0, KOrja HAYHETCA OT/bIX.

9. 0pHo 3 umcen pasHo 1, a opyroe — B kayecTBe 0CTaBLUMXCA ABYX AHEN BblbupaeM
NPOM3BOJIbHOE HaTypanbHOE YMCOo YeTBEPr M NATHULY — CONHEYHbIE AHW.

6. 12 KM/ CnefoBartesibHO, OTNPaBAEM TypUCTOB

YTPOM B YeTBepr.
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® 2016-2017 y4ebHbIN rop

0533 1133 | Olwsh  1ws2 | 12ws3 083 0233 09w33 | 05u33 093

1. PewwmwTe umcnosoi pebyc

A
Ay

AYTA

KPYT
€ rMacHbIM 1 CornacHbIM byKBaM COOTBETCTBYIOT LIMdPbI Pa3HOM YETHOCTM, @ Pa3HbIM BYKBaM — pasHble
undpsl. B oTBETE NpMBEanTe YMCno, cooTBeTCTBYIOLWEee croBy [1PYI.

2. B MarasuHe KynneHo 4 pasHbix dpyKTa. Bce GpyKThl 6e3 anenbcunHa CTOAT 42 pybna, be3 baHaHa — 40
pybnen, 6e3 rpenndpyta — 38 pybnen, a 6e3 Abnoka — 36 pybnen.
CKOMbKO CTOWT Karkabl GPYKT?

3. CocTaBbTe NpAMOYroONbHUK 13 Habopa [ABYX TUMOB 0MHAKOBbLIX GUryp, NOKa3aHHbIX Ha PUCYHKE
(mononHMTENBHO pa3pe3atb GUrypbl HeMb3A, NOBOPAYMBATE MOMKHO).

4. Hakaa dpa3a Ha pyccKoM A3blke 3alwmdpoBaHa B umcne 122121612041411810151, ecnm Kaaana bykea
3aMeHeHa ee HoMepoM B andaesuTe v Npobeny cooTBeTcTByeT Yncno 07

5. B MerKranakTmyeckuin 3eMHom 300MapK I'IpM6bIJ'II/I 3arafoyHble HMBOTHbIE: MATUHOIME LLUECTUXBOCTbI U
YeTBepoHorne CemMnrnasbl. CKOMbKO KaKMX HMBOTHbIX I'Ipl/I6bIJ'IO B 300MapK, ec/in U3BECTHO, 4TO Y
LLIECTMUXBOCTOB MO ABa I1a3a Ha KakJ0M XBOCTE, a BCEro HOI M rna3 y BCex ocobewt COOTBETCTBEHHO 35 1
717

6. TpaHCNOpTMPOBKA KOCMMYECKOr0 Kopabnia A/f 3amycKa oT aHrapa K CTapToBOW MoLLAKe MPOVCXOaMT No
penbcaM (napa penbce). CneumanbHble TUMbl PenbCoB U3roTaBMMBAIOTCA NMOJ 3aKa3 TOMBKO C [/IMHaMK 7 1
12 MeTpoB, ¥ OENNTb UX Ha YacTX Henb3s. CKOMbKO pasHbIX PELLEHUI (KOMMEKTOB penibe [BYX TWMOB)
MMeeTCA ANA 3a[ja4m coctaBneHuns nytv anHoi B 100 metpos?
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7. Crasan Kowen MBaHy-LapeBndy: «HKnTb Tebe ocTanock [0 3aBTPaLLHEr0 yTpa. YTPOM ABMLLLCA Nepeq
MOM 04M, 3adymato Tebe Tpu undpbl: a, b 1 ¢. CKarkellb MHe TpK umcna: X, y 1 z. Beicnywato A teba un
CKarky, YeMy bydeT paBHO BblpareHune a-x + by + c-z. Toraa JOMHKeH Tbl OTradath, Kakue a, b n ¢ A
3agyman. He otragaellb — ronoBy ¢ nnev gonom». Onevanmnca MBeaH, nowen oymy aymatb. Kak 6ol
noMoyb VBany?

8. KaKk TonbKo C nomoLLbto ABYX EMKOCTEN — B 3 M 5 IMTPOB MOMHO OTMEPUTL 4 NTPa BoAbl 13 60MbLLON
EMKOCTW, C/M BOLY HEMb3A BbINMBATbL Kyaa-nnbo NoMMMOo AaHHbIX Tpex EMKOCTe. PellieHne 0bocHyiTe.

9. [aHa Tabnumua pa3mepa 3x4. MoxHo nm pacctaeutb umcna 1 m -1 Bo BCe KNeTKM Tabauubl Tak, YTobbl Bee
CeMb CyMM (CyMMbl Y1Cen no cTonbuaM v CTpoKam) bbinm pas3nuyHbl? OTBeT obocHymTe.

10. Mexagy nnaHeTamu w cnyTHUKamy COfHEYHOM CUCTEMbI BBEAEHO KOCMMYecKoe coobLueHve. PakeTbl
NeTalT no CneaylwmM MaplupyTam (TofbKo B 0OHOM HanpasneHum): 3emna — JlyHa, Benepa — Mapc,
3emna — Mapc, YpaH — JlyHa, 3emnAa — YpaH, Mapc — YpaH, JlyHa — BeHepa 1 Mapc — 3emnA. CKonbKmMMm
pa3HbIMM Crocobamm MoXKHO Aobpatbea ¢ 3emam Ao Mapca (ABaxabl moceLlatb MaaHeTbl U CNYTHUKM
3anpeLLeHo)? OtBeT obocHywTe.

OTBETblI:

1. 4210 Bo3moocHoe peweHue: 3aMeTVM, YTO MPK COXKEHWUN OBYX O[MHAKOBbIX LMOP MOIY4nM YETHOE
4nMcno, NOTOMy Cymma nocnegHux pa3pAgoB A+A naér bykBe [ COOTBETCTBME YETHOMY YMCHy.
CnenoBaTenbHO, 4nA BCEro NpMMepa MMEEeM: COrflacHble BYKBbI COOTBETCTBYIOT YETHBIM YMC/AM, FacHbIe
— HeyéTHbIM. OcTanoch nepebpaTb HECKObKO BO3MOMHbIX BapuaHToB anA bykesl A (1,3,5,7, 9)

4105
4105

W ybeamnTbCA, YTO TOMBKO B OAHOM Criyyae, npu A=5, BLINOSHAIOTCA BCe TPebOBaHWA 3aaaum: I

2. AnenbcuH — 10 py6., 6aHaH — 12 py6., rpenndpyT — 14 pyb., Abnoko — 16 pysb.

BosmoxcHoe peweHue: Tlyctb X — cyMMa CTOMMOCTEN BCeX QPYKTOB. TaK Kak M3 YCMOBMI BMAHO, YTO
CTOMMOCTb 6€3 anenbcuHa M be3 baHaHa oTiMYaeTCA Ha 2 pybnA, To MOXKHO CAenaTh BbIBOL O TOM, YTO
anenbCcuH aelwesne baHaHa Ha 2 pybna. [lanee, BblIACHAEM, YTO rperndpyT [opore HaHaHa Ha 2 pybna, a
AbNoKo goporke rpenndpyTa Ha 2 pybna. Toraa, 0603Ha4vB 33 @ CTOMMOCTb anesibCuHa,

a+ 2,a+ 4,a + 6 — ctoumoctv baHaHa, rpenndpyTa 1 A6NOKA COOTBETCTBEHHO.

Torma X=a+@+2)+(a+4)+(a+6)=4a+ 12 - cyMmMa CTOMMOCTEN BCEX (PYKTOB.
YcnoBwe, 4to Bce OpyKThl 6€3 anenbcuHa CToAT 42 pybnA OaeT ypaBHeHve 4a + 12 — a = 42, oTkyaa
3a = 30, n cToMmocTb anefbcunHa pasHa 10 pybnen.
CootBeTcTBeHHO, 12 pybnew — ctoMMocTb baHaHa,

14 pybnew — cToMMocCTb rpenndpyTa,

16 pybnen — ctoMMocTb Ab/OKa.

3. [lpAaMoyronbHUK pasmepoM 9 X 12, oamH U3 BapuaHToB
NpVBEOEH Ha PUCYHKe. PacnonomeHwe WeCTUKNETOUYHbIX GUryp
YKa3aHO B YeTbIPXLIBETHOW pacLiBeTKe

4. KYBOK FATAPUHA
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5. 3 wectnxsocTa M b ceMurnasos.

BosmoxcHoe peweHue: CocuMTaeM KOMMYeCTBO MN1a3 Y LLIeCTUXBOCTOB — 12 a3, YeTHoe ymcno. Torfaa,
KOJIMYECTBO CEMWINA30B [JOMKHO OblTb HEYETHBIM, TaK Kak CyMMa [fla3 y BCEX MKMBOTHbIX HEYETHO.
KonnuectBo cemnrnasoB He MoxKeT bbiTb bonblue 10, nHave obliee Konmyectso rna3 byaet bonbiue 70.
/TOro, KONMYeCcTBO CEMUrNA30B MOXKET ObITb UncnoM 9, 7, 5, 3 unn 1.

AHanornyHo paccyaan npo KOMYECTBO HOI, MOMHO MOSTy4MTb HEYETHOE KOSTMYECTBO LLIECTUXBOCTOB — 1,
3, 5 vnmn 7. [poBepKon (nepebopoM) Crly4aeB HaxoaMM eAUHCTBEHHBIN BapUaHT peLleHnA 3aaaun.

ELIE BapnaHT paccyaeHus, UCMOMb3YIOLLMIA KPaTHOCTb 5. KonmyecTBO HOM Y LIECTMXBOCTOB U 0bLLee
KONMMYECTBO HOI BCEX MMBOTHbLIX KPaTHO D, CNeaoBaTesbHO, Tak Kak KOMMYeCTBO HOM Yy CEMUITA30B He
KpaTHO 9, TO KPaTHO 5 YMCIO CaMKX CEMMITIA30B, OTKYAA CrieayeT eAMHCTBEHHOE peLLEHME.

6. TonbKo 0OHO peLLeHNe — KOMNNEKT 13 12 penbcoB AfiMHOM 12 MeTpoB 1 8 penbCoB O/IMHOM 7 penbcoB
(Bcero 20 penbcoB ABYX TMMOB).

7. Yucna, KoTopble AoMHKeH cKka3aTb VBaH-LapeBny Koweto — 100, 10m 1 (nnnte ke 1,10 100 B fipyrom
nopAake). Toraa 4ncno, KoTopoe CKareT Kollen byaeT BuirAOeTb Kak TPeEX3Ha4YHOe AeCATUYHOEe abc.

8. BosmoxcHoe peweHue: PaccMOTpUM  cofiepaHue Bodbl B 3-X M 9-TW  JITPOBBLIX EMKOCTAX
cooTBeTCTBEHHO. 0603HaUMM (X,y) — COCTOAHME, KOrAa B 3-7MTPOBOM EMKOCTW HaXOAMTCA X JIMTPOB BOAbI,
a B H-MTPoOBOM — y NMTPOB. B HavanbHbIM MoMeHT nmeeM coctoAHme (0,0). OueBMOHO, YTO B KOHEYHbIN
MOMEHT 4 n1Tpa BOAbI JOSMKHO HaxoauTbCA B 5-1MTpoBOM EMKocTW, T.e. (0, 4). To ecTb, Takoe MOXKHO
nony4mTb Mo, 0TMBaA 1 AMTP M3 MOMIHOM 5-TIMTPOBOM EMKOCTW, NMbo A06aBNAA eé A0 4-X IMTPOB C
nomollblo 3-nuTpoBon. [1nA obocHoBaHWA Mone3Ho credylowlee Y1BeprdeHuwe. [locne noboro Lwara
nepesMBaHNA TOYHOE KOMMYECTBO BOAbI B 0OEMX EMKOCTAX MOMKHO MOAYYMUTH TObKO B CAy4ae, eCiv XOTA
bbl 0fHa EMKOCTb MycTaA WM, HaobopoT, nomHadA. To ecTb, coctoAnmio (0,4) npepwectsyeT nnbo
coctoAHve (2,5), imbo (3,1). UToro, Kak MUHUMYM eCTb [iBa Cnocoba NonyymuTh HKenaeMoe 3a HECKOMBbKO
nepeMBaHuit:

1) (0,0) - (3,0) = (0,3) = (3,3) = (1,5) - (1,0) - (0,1) = (3,1) — (0,4).
2) (0,0) = (0,5) = (3,2) = (0,2) - (2,0) = (2,5) = (3,4).

9. [la, MoXHo.
Bo3moxcHoe peweHue: 3aMeTMM, YTO MpW CYMMMPOBAHMM 3-X WM 4-X 4MCeN MaKCUMMallbHble U
MWUHUMaJIbHblE BO3MOMHbIE CYMMbI MOMYT MOMYYMTLCA 4 1 -4, @ TaKKe, BCE MPOMEMKYTOUHbIE BapUAHTHI.
OcTaétca nogobpaTb BapyaHT pacnosioHeHNA MK J0Ka3aThb, YTO TaKOro He CyLLIECTBYET.

1-1-11
BapuaHt nogbopa: 1 —1 —1 —1
1-11 1

10. 5 cnocobos.
BosmodaicHoe peweHue: PucyeM CBA3HbIA rpad, COOTBETCTBYIOLMM oOnmcaHuio Maplupytos. CornacHo
YCNOBMAM, CTpenKaMm 0003Ha4YaeM HampaBfieHWe MapLUpyTOB Merdy MiaHeTaMy W CryTHUKaMMW.
[epeuncnAeM pasHble Mappytsl: 1) 3 -M
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3AOAHWUA PECMYBJIMKAHCKOI0 3TANA (P3)

® 2015-2016 yyebHbIV roa

01ws2 | 05wsh | 02wsh | 07wsh | 07wk | 02w | 19mb | 21mé

1. V3 Coun B 3Be3agHbIn ropodok Besnn 10 T nepcukoB, KoTopble codeprkaT 99% Boabl. 1o gopore oHu
YCOX/M M cTanm codepraTb 98% Boabl. CKOMbKO TOHH NEPCMKOB NpMBE3/IM B 3BE3AHbI FOPOAO0K?

2. KaK pasnoxutb no cemu Kolenbkam 127 pybneBbix MOHET TaK, YTobbl fiobyio cymmy ot 1 o 127 pybnen
MOMHO 6bIN10 Obl BblAATb, HE OTKPbIBAA KOLLESbKOB?

3. CKonbKo KETOK NepeceKaeT amaroHarb B KNeT4atoM npAamoyronibHuKe 201x167

4. [InA HyMepaumm cTpaHuL, KHUr notpeboanock Bcero 2016 umdp. CKoMbKO CTPaHML, B 3TOM KHUIE, eCiu
HOMepa HaYMHAIoT neyaTtaTb C NepBom CTpaHMLbI?

5. Tlocne ceMm CTMPOK OCTATOK OT «KOCMMYECKOro MOpoLLUKa» NMOMECTWCA B KOPOBOUKY [ASMHA, LUMPUHA W
BbICOTa KOTOPOW YMeHbLUMMACh BABOE OTHOCUTENBHO MCXOAHLIX pa3MepoB «KocMMYeCKoro nopoLLkax. Ha
CKOJIbKO CTUPOK XBATWT OCTaBLLEr0CA NOpoLLKa?

6. Ha KaxOoM KunomeTpe Merdy nocefikamu [arapyHo u TuToBO CTOMT CTONb C TabnwykoW, Ha OAHOM
CTOPOHE KOTOPOW HAMMCaHO paccToAHMe [0 [arapuMHo, Ha [pyroM — pacctoAHue [0  TUTOBO.
OcTaHaBnMBaACL y Kawaoro ctonba, BanA 3ameTwna, YTo eCin CNOMUTL BCe LMdpbI, 3an1caHHble Ha
0bewx cTopoHax Tabnmykw, To monyuntca 13. HaguTe paccTofAHne Meray NocenKaMm.

7. Tepenoxute mupammay m3 10 KybrKOB (CM. PUCYHOK) TaK, 4TObbl €€ dopMa OCTanacb MperHew, Ho
KarkOblM KybyK COMpUKacanca TObKO C HOBbIMM KybnKamu.

71819110

8. Yrobbl CKMTb C benoro cBeTa 3Mes [opbiHbYa, KoTopoMy mcnonHunock 40 neT, Kollein beccmepTHbil
NpyayMan npuyynTb ero K Kypenuio. Kollen beccmepTHbI nogcumTan, Yto eciim 3Men [ opbiHbIY KarKabln
[ieHb B TeyeHue rofa bydet BbiKypvBaTb Mo 17 Curapet, TO OH YMPET Yepe3 5 neT, ecim e oH bydet
BbIKypuBaTh No 16 curapet, 1o yMpeT vepe3 10 neT. CKonbKO NIeT NPOXKMBET 3Mel [OpbiHbIY, ECAIM OH He
bynet KypuTh?
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OTBETbI:

1. 5TnepcukoB 7.

2. Mo1,2,48 16,32, 64 pybnebix MOHET >
COOTBETCTBEHHO 7110

3. 216 kneToK 9ol 1]s

4. 708 cTpaHumy

5. Halcmmpry 3141612

6. 49KM 8. 130 net

® 2016-2017 y4ebHbIN rop

16vs3 | 18us3 | 02vs3 | 09us3 | 15us2 | 05us3 | 13us3 | 13ws3

1. [lnA BblBoA@ KOCMMYECKOro KopabnA Ha OKOM03eMHylo opbuTy TpebyeTcA A0CTUYb MEPBOM KOCMUYECKOM
cKopoctn (oKono 8 Km/c). naHupyeTcA mocnenoBaTebHOE WCMOMb30BaHWeE Tpex CTyneHen (CvcTem
ABuratenen) Kopabna: nepsad CTyneHb pabotaeT 1 MUHYTY 1 YBENMYMBAET CKOPOCTL B CPEAHEM Ha 5 M 3a
Karkaylo CeKyHay paboTbl, BTopaa CTyneHb paboTaeT 4 MUHYTHI 1 pa3roHAeT Ha 10 M 3a cekyHay, TPeTbA
CTyneHb — 4 MUHYTHI 1 Ha 20 M B ceKyHAay. [JocTUrHeT v Kopabnb NepBoM KOCMUYECKOM CKOPOCTM 3a
nepable 10 MyuHyT noneta? OtBeT 0boCHyMTE.

2. 0avH CTpaHHbIM ManbyvK Mo CPedaM M YeTBepraM roBOpUT TOJLKO MpaBay, Mo NOoHeAesbHKaM BCeraa
JET, @ B OCTa/lbHble OHW HeOeny MOMET W cOoBpatb, M CKa3aTb npasdy. Llects oHen nogpan ero
CrpaLUmBanu, Kak ero 30ByT, 1 NOy4Mnv Takme oteeTbl: AHTOH, bopuc, AHToH, Bopuc, Netd, Bopuc. Kak oH
OTBETMT Ha 3TOT BOMPOC Ha ciedyowmii AeHs? OTBET 060CHYMTE.

3. 12 anpenda 2017 roga vcnonHuiock 56 neT co OHA noneta nepsoro KocMoHaeTa l0puA [arapuHa B
KocMoc. Hamawte cymmy Bcex umdp y Bcex uenbix umcen ot 1961 po 2017 srnwoumtensHo. OtBeT
obocHywTe.

L. B 15-3TaKHOM [OMe MMEEeTCA NUQT C OBYMA KHOMKaMu: «+7» U «—9» (nepean NogHWMaeT AndT Ha 7
3TaXen, BTopan omycKaeT Ha 9). MorkHO i npoexaTb € 3-ro 3Tarka Ha 12-1? OTBeT 0boCcHyMTe.

5. Llapb Kowen nogobpen v pelwumn notpatutb 50 30/10TbIX MOHET HA ModapKu OeTAM. B cyHOyKe y Hero
XpaHUTCA 5 1apLoB, B KaXKOOM Jlapue Mo 3 LWKATYNKK, @ B Kaxkaon WwKartynke no 10 30/10TbIX MOHET.
CyHOYK, Napubl 1 WKATY/IKM 3anepTbl Ha 3aMKKU. KaKoe HauMeHbLLIee YMCI0 3aMKOB NOTPebyeTCA OTKPbITh
Koweto, utobel goctatb 50 MoHeT? OTBeT 0b0CHYyMTE.

6. CKOMbKO TpeX3HauHbIX YMCeN MMEIOT POBHO [ABE pa3nvyHble Undpbl? OTBET 060CHYMTE.

fAYelrKax TaK, yTobbl CyMMbl 4Ymncen B nioboi "OPWU30HTaNN, BEPTUKaNN W OWaroHaun

1123
7. Keapgpart ¢ 3x3 Aa4erkamn codeput Lenble yncna ot 1 o 9. lNepectaBbTe yncna B 4 5 6
bblnn bbl 0ANHAKOBBI. 78 9
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8. fbnoko 1 anenbCuH BMECTE BECAT CTOMBKO e, CKOJbKO rpyLLa 1 nepcuK. ABMoKo BMECTe C rpyLUen BeCAT
MeHbLLE, YEM anefbChH C MEPCUKOM, a Tpylla BMecTe C anebCMHOM BECAT MeHblUe, YeM ABMOKO C
NepcuKoM. KaKkoi 13 GpyKToB CaMbilt TAXKeNbIN? OTBET 060CHYMTE.

OTBETblI:

1. [a, ckopocTb gocTurHet 8,1 km/c

2. AHTOH  Bo3moxcHoe peweHue. 3aMeTM, YTO Cpen CeMX OTBETOB Ha BOMPOC 00 MMEHW, MasnbuuK
AO0/MKeH bbin ABarKObl MOAPAL CKa3aTb CBOE MMA — B cpeay v YeTBepr. OaHaKo, cpeam WEeCTU U3BECTHbIX
ero OTBETOB HeT ABYX MOAPAA MAYLLMX, NO3TOMY CTOMT OXmMOaTb OTBET MO0 «AHTOH», Nnbo «bopwcy.
MpoBepAna oTBeT «bopuc» (Mo nepsbiM bykBaM b-[1-b-b-A-b-A-b, HaumMHaA ¢ NOHeAeNbHMKA), 3aMETUM,
4To 0TBET «bopMC» B MOHEAENbHMK He COOTBETCTBYET JIOMKHOMY OTBETY, MO3TOMY OTBepraem ero. [nA
oTBeTa «AHTOH» MPOBEPUM BbLINOSIHEHME BCEX YCNOBMIA 3adaym (Mo nepebiM bykeam [1-b-A-A-b-A-b,
Ha4MHaA C NOHeeNbHUKA). 3T0 eANHCTBEHHbIN BEPHbIN OTBET.

3. 9N Bo3amoxcHoe pewerue. PaznnyHble cnocobbl CyMMUPOBaHMA LGP, HanpuMep, NopaspsaaHo.

L. HeT, HEBO3MOMHO Bo3smoxcHoe peweHue. [10cTaTOMHO paccMOTpeTb Crydal, Koraa Ha 12-1 ataw
MOMHO MOMacTb TOMbKO C 5-r0 3Tasa (MoAHABLUMCL Ha 7 3Tawen). B 3TOM cnyyvae 04eBMOHO, YTO
HEBO3MOMHO MOMacTb Ha 5-1 3Ta C Kakoro-nmbo apyroro B 15-37aXHOM goMe.

5. MuHMManbHoe KoMYyecTBo 3aMKoB — 8

BosmoacHoe peweHue. HaviMeHblLee KOSMYECTBO 3aMKOB MOTPEDYETCA OTKPbITb B CAyyae, eCin M3
KaW QoW LUKaTyNKM [OCTaBaTb BCe MOHETbl — 5 LUKATYNOK. HauMeHblUuee KOSIMYECTBO OTKPbIBAEMbIX
napLoB — 2 (B 04HOM [J0CTaThb 3, B APYroM — 2 LWKaTy/Kku). B mioboM cnydae — oTKpbITb CyHAyK. WToro: 5 +
2 +1=83aMKoB

6. 243 BosmooxcHoe peweHue. PacCMOTPUM  KONIMYECTBO BCeX TPEX3HauHbIX umcen: 999-99=900.
Pasgenm Bce 3TW 4YMCria Ha TPU HernepeceKalolwmMecA rpynnbl — COAepHallme BCe TPU OMHAKOBbIE
UMGPBI, T 0/IbKO ABE OAMHAKOBbLIE LIMGPLI M YMCNa CO BCEMU TPEMA pasHbiMK LindpaMu. PaccmoTpum
KOMM4eCTBO YMCen B MEPBOM M BTOPOM cyyae. KonmyecTBo umcen ¢ TpeMA 0AMHaKoBbIMM Lmdpamn — 9
wryk (111, 222, ..., 999). [Ina noacyeta KonMYecTBa YMCEN, B 3anMCK KOTOPbIX BCE LMGPLI pa3Hble,
MCNOMb3yeM NPaBWNO MPOM3BEEHMA: NepedrpaeM BO3MOMKHbIE BapWaHTbl PacCTaHOBKM LMOP Ha Tpu
BO3MOMHbIX MecTa. Ha nepBoe MecTo (pa3pAa COTEH) MOMHO MOCTaBUTb OAHY U3 9-TW pasnnYHbIX UMPP
(1-9), Ha cnepytoLiee (necATkm) — ogHy 13 10-v umdp (0-9), He coBnaatoLLyio C yKe NocTaBneHHon — 9
BapWaHToB. Ha mocnegHee MecTo (pa3pAg eamHuu) ctaBuM ogHy 13 10 umdp, He cToALLYID paHee — 8
BapWaHToB. B nTore, KoNMYecTBo umcen B TpeTben rpynne — 9x9x8=648 LuTyK, Torga TPEX3HAYHBIX YMCeN
POBHO C [1BYMA 0[iMHaKoBbIMK Lndpamm 900-9-648=243

618
7,53
294

Bo3amoxcHoe peweHue. PaccmoTpum cymMy Beex umcen B Tabmmue: 1 + 24.. +9 = 45. CnepoBatenbHo,
noc/ie pacrosioeHNA NX B CTPOKaX KBadpaTa CymMMa Ymncen B Kawaom cronbue byaet 15. Pacnonommm
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123

YuCna, HanpuMep, Tak: 56 4. To ecTb, B KawdoM cTonbue oAMHaKoBaAa CymMMa. Tenepb byaem
978

nepemeLLaTb UMGpLI B cTonbuax Anda Toro, YTobbl U B Karaon CTpoKe bbina cymMa 15. Hanpumep, Tak:

168
5 7 3. Tenepb, nepemeLLaem cTonbLbl (MeHAeM MecTamu cTonbubl 1 1 2) TaK, YTobbI MO AMaroHasnm TaKMkKe

924
618

bbina cymma 15. Utor: 7 5 3.
294

8. Tlepcuk  BosmoocHoe peweHue. PacCMOTPUM HECKOMBKO Cly4aeB B3BELUMBAHWA PA3HOMO KOSMYeCTBa
®PYKTOB Ha [BYX4aLLeYHbIX Becax. EClim monorKmM Ha neByto yatlly BecoB Ab6noko (A) n anenbcuH (A), a Ha
npa.yio — rpytuy (') v nepcwk (M), To No ycnoBuio — Beckl HaxoaATcA B paBHoBecum (A+A=I+[1). Tenepb, No
YCNOBMIO, Ha NeBYI0 Yally nonoxmm A 1 I, Ha npaBylo — A u [1, npnyeM NpaBaA Yallia NepeBeLIMBaET
nesyto (A+<A+M1). [lonoxmm Ha 0be yalum no asa dpyKTa K umetotmmea — A n I (A+T+(A+1)<A+TT+(A+)).
Becbl no nmpeHeMy MOKa3blBalOT NepeBec NpaBoy Yalin. Ybupaem Tenepb C neBov Yawm A n A, a ¢
npasoi — [ 1 1, no ycnosuio, BecALLMX 0AMHAKOBO (2 +(A+A)<2A+(+[T)).

OcTaBlmecA [OBe TpyLuM BeCAT MeHblle ABYX anefibCvMHOB. AHanornyHo NpoBedéM B3BELLMBaHMA,
CpaBHMBaA BEC IPYyLUM M anefibCuHa ¢ BecoM Abnoka v nepcuka (M+A<A+T) n gobasnAa Ha obe Yalm
BecoB A6noKo v rpywy (M+A+(A+1)<A+M+(A+)). Yéupaem tenepb ¢ nesor Yawwm A n fl, a ¢ npason — [ n
[, no ycnoswuio, BecAWMX oamHakoBo (2I+(A+A)< A(I+)). B ntore: rpywa () BeCUT MeHbLUE anenbcuHa
(A) n MeHblLe AbnoKa (A). Bo3epallanacb K NepBoMy PaBHOBECWIO, MOMHO MOKa3aTb, YTO MEPCUK BECUT
bonbLLUe ABMOKa MK anenbCcuHa, MHaYe neBad Yalla bydeT nepeBeLUMBaTh NpaByio.

Bo3MoHbI 1 Apyrite cnocobbl oKa3aTeNbCTBa, HanpuMep, nepebop CyyvaeB pas3nnyHbiX BECOB GpyKTOB
C 060CHOBaHMeEM.

6 Knacc
3ALAHWA LIKONBLHOrO 3TANA (LLI3)

® 2015-2016 y4ebHbiv rog

05v31|05v32| 1232 08wa2|1.1v32 13v32|0.7u32|07 32|07 wa2|04ua3| Tust (08wa3

1. [IBeHaauaTb KOCMOHABTOB 0OMEHANNCH pyKonoaTveM. CKoMbKO BbINo pyKonoaThin?
2. Ha cKonbKo Hyren okaHumBaeTcA npomssedeHne 1x2x3xbx...x377

3. B HeKkoTopoM Mecsilie MoHeaeNbHUKOB 60sblLe, YeM BTOPHUKOB, @ BOCKPECEHMIA bosblUe, YeM cybooT.
Kakol fieHb Helenm bbin NATOr0 Ymncna 3Toro MecAla?

4. Haingute TpEX3HAYHOE YMCII0, PaBHOE Kyby CyMMbl ero Lndp.

5. CpegHee apndmeTyeCKoe BO3paCcTOB LLUECTU KOCMOHABTOB paBHO 33. Mocne Toro, Kak K HUM [obaBuncA
elle OfWH, CpefiHee apudMeTMYeCKoe CeMM KOCMOHABTOB CTafio paBHO 32. KakoB BO3pacT BHOBb
Np1ObbIBLLEr0 KOCMOHABTA?

6 knacc | MATEMATUKA
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6. 0OpawH n3 natn bpatbeB — AHapen, Buta, [luma, Tons nnn Opa pa3bun okHo. AHapen ckasan: “31o caenan
nnn Buta, nnm Tona”. Buta ckasan: “31o caenan He A v He 0pa”. [IuMa ckaszan: “Het, oauH 13 HUx cKasan
npaeay, a Apyron — Henpaedy'. I0pa ckasan: “Het, [IuMa, Tbl He npaB’. VX oTew, KOTOPOMY, KOHEYHO,
MOKHO [10BEpATh, YBEPEH, UTO HE MeHee Tpex bpaTbeB CKasanum npaeay. KTo e 13 bpatbeB pa3bun oKkHO?

7. HaKarkooM ware K AaHHOMY YMCITY MOXHO NpMbaBWTb eQUHULY MW YABOWTb ero. 3a Kakoe HauMeHbluee
YMCNO LLIAroB U3 Ymcia 1 MOHO Nonyy4nTs Ymcno 517

8. Ha oKkpacky OepeBAHHOIO KybuKa 3aTpaTuim 6 I Kpacku. Korga oHa BbiCOx/a, KybuK pacnuammm Ha 8
0[IMHAKOBbIX KybnKoB MeHbLLiero pasmepa. CKOMbKO Kpacku noTpebyetcA OnA Toro, YTobbl 3aKpacuTh
06pa30BaBLUMECA NPY 3TOM HEOKPALLIEHHbIE NMOBEPXHOCTA?

9. Kaccup npogan Bce bunetbl B NepBbld pAA KMHOTEATpa, MpU4eM No OwMbKe Ha 0JHO M3 MecT 6bifo
npoaaHo ABa buneta. CyMMa HOMEPOB MECT Ha BCex 3Tvx buneTtax paBHa 857. Ha kakoe MecTo npogaHo
ABa buneta?

10. B CLLUA paty npuHATO 3anmMcblBaTh Tak: HOMep MecALa, NoToM HoMmep AHA 1 rof. B EBpone e cHavana
MOET YnCo, NOTOM MecAL M rof. CKoMbKO B rofy AHew, [aTy KOTOpbIX HeNb3A NpoYmMTaTh OHO3HAYHO, He
3HaA, KakMM CNocoboM oHa HanmcaHa?

11. B marasuH npvBe3nun Metblue 500, Ho 6onblue 400 Tapenok. Korga cranu packnagblaTb MX AeCATKaMM,
TO HEe XBAaTWIO TPEX Tapesiok 4O MOJIHOro YMCia LEeCATKOB, @ KOTAA CTanv packniadblBatb AIOMUHAMMU,
0cTanoch 7 Tapenok. CKosbKo bbio Tapesniok?

12. Cobaka morHanacb 3a nmcumuen, Kotopaa bbina B 30 MeTpax oT Heé. CKa4ok cobakm paBeH 2 M, CKauoK
mmenubl — 1 M. B To BpeMA Kak cobaka denaet 2 cKadka, incuua genaet 3 ckadka. Kakoe pacctosaxve
[0MKHa NpoberkaTb cobaka, 4Tobbl JorHaTh amcuuy?

OTBETbI:
1. 66 pykonoxatuit 7. 8waros
2. 8 Hyneu 8. 6T Kpacku
3. Yerepr 9. 37 Mecto
4. 512 10. 132 gHA
5. 26 ner 11. 427 vnmn 487 Tapenok
6. TonAa 12. 120 meTpoB

BoamoxcHoe pelwieHue:

1) 2-2-3-1=1(M)— poroHseT cobaka 3a 2 CBOMX CKaYKa,
T.6. Mpoberas 4 M.
2)30:1-4=120 (M)
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® 2016-2017 y4ebHbIN rop

n 3 4 5 6 7 8 o | o] 1l 12

22v33 24v33| 1hush 2ust 1233 12v3k 33ush 25v3k 24vak 26u3h 16u34 09 a5

1. Mexay OesATblo NiaHeTamu CoMHEYHOM CUCTEMbI BBEAEHO KOCMUYECKOe CO0bLLIEHME. PaKeTbl NeTaloT no
cneayoLmM mapLupytam: 3emna — Meprypui, [nytoH — Benepa, 3emna — [nyToH, MnyToH — Meprypui,
Mepkypuin — BeHepa, YpaH — HentyH, Hentyn — CatypH, CatypH — HOnutep, tOnutep — Mapc 1 Mapc —
YpaH. MoxkHo i gobpatbea ¢ 3emnm go Mapca?

2. Kumcny 10 cnpaBa v cieBa Npunncani ogHy 1 Ty ¥e umdpy TaK, 4To Noy4eHHOoe YeTbIpEX3Ha4YHOe YMCIIO
nenutcA Ha 12. Kakyio undpy npunmcanu?

3. CropocTb McKyccTBeHHoro cnytHuKa 3emmmn 28800 KM/4, a ckopocTb nynm BuHTOBKM 800 M/c. Kakoe m3
3TVX TeN ABMMKETCA ObICTPee M BO CKOMbKO pa3?

4. VI13BeCTHO, 4TO fErko pa3pesaTb KBafpaT Ha [Ba pPaBHbIX TPEYrofbHMKa WM Ha [Ba PaBHbIX
YeTblpexyronbHMKa. Kak pa3pe3aTb KBaapaT Ha [Ba PaBHbIX NATWYroNbHUKA?

5. Koro 6onblue: KOTOB, KpoMe TeX KOTOB, KOTOPbIE HE Bacbku, nnm Bacek, KpoMe Tex Bacek, KOTOpPblE HE
ABMAKOTCA KOTaMK?

6. CnyTHWK BbIBOOWTCA Ha 3afjaHHyl0 opbuTy 3eMnn ¢ NOMOLLbD OBYX OBWraTefien pa3HoM MOLLHOCTU —
OCHOBHbIM W BCMOMOraTe/bHbIM. ECiv ocHOBHOMY ABMraTento anAa 3Tol paboTbl Heobxoammo 3 Yaca
paboThl, @ BMECTe CO BCrOMOraTesbHbiM — 2 Yaca, TO 33 KaKoe BPeMA 3Ty e paboTy BbIMOSHUT TOMbKO
O[IMH BCMOMOraTeSbHbIN ABUraTes?

7. Yuntenb GM3KyNbTYpbl peLumn pa3butb BCeX YYEHWMKOB 6A Knacca Ha odMHaKoBble rpynnbl. Pasbun no
NBOE — 0AMH ocTasnca 6e3 napbl, pa3bun No Tpoe — ONATb 0CTaNCcA OAMH Y4eHUK 6e3 rpynMbl, Mo HYeTBEPO —
Ta e ucTopuA. HakoHel, pa3bmB No NATb YenoBeK, — MOy4YMnoch NOpoBHY. CKOMBKO YYEHMKOB B 6A
Knacce?

8. Ha ynuue, BCTaB B KPYXOK, pa3roBapuBaloT YeTbipe OeBouku: AHA, benna, Bepa v lanA. [leBouka B
3eneHoM nnatbe (He AHA 1 He benna) cTouT Meway OeBoyKkon B rofnyboM nnatbe v [anei. [leBoyka B
6enoM nnatbe CTOMT Mex[y [eBOYKOM B pO30BOM mfaTbe M bennoi. Kakoe mnatbe Ha Karkmown w3
[ieBOYEK?

9. YdyeHWK Muxamn Ha [OCKe 3amoiHWUA TabnuLy YMCIaMM TaK, YTo CyMMa MiobbIX TPEX MOAPAL MOyLLMX
ymcen paeHa 15. Ha nepeMeHe KTO-TO CTep MOYTW BCE YMCAa, KPOMe ABYX. MOXHO M BOCCTAHOBUTH BCIO
Tabnuuy?

6 4
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10. B Knacce Bce yBneKaloTcA MaTeMaTKoM nnn bronormei. CKofbKo YenoBeK B KNacce, eCii MaTeMaTMKOM
yBnekatotca 15 yenosek, bruonornen — 20, a Matematvkon v buonorven — 107

11. B AwpKax nexkar opexun. B nepBoM ALLMKe Ha 6 K OpexoB MeHblle, YeM B ABYX Opyrux BMmecte. A BO
BTOPOM Ha 10 Kr MeHblLLIe, YeM B ABYX ApYrvx BMecTe. CKOMIbKO OPexoB B TPETEM ALLMKe?

12. B HekoTopon obnacTu 3Be3dHOr0 Heba MoACYMTaHO 06LLee KOMMYecTBO 3Be3[ MEepBOM W BTOPOW
BenMYmMHbl — Bcero 30 3Be3f. VI13BeCTHO TaKe, 4To cpeam Nobbix 12 B3ATbIX 3Be3/ 06A3aTeNbHO HaMaeTCA
X0TA bbl 0[Ha 3Be3/a BTOPOM BeNMYMHBI, @ cpeam Mobbix 20 38e34 — xoTA Obl 0AHA NEPBOM BEMUMHDI.
CKOMbKO KaKwx 3Be3[ B 3ToM 0bnacTu 3Be3gHOro Heba? OTBET 060CHOBATb.

OTBETbI:
1. Hert
2. 4

3. CnyTHuk, B 10 pa3 bbicTpee

4. CnocoboB MHoro. Hanpumep, Tak

5. [lopoBHy, 3T0 0AHM 1 Te e KoTbl BacbKu
6. 3ab6uacos
7. 25 y4eHnKoB

8. AnA - B benom, benna — B ronybom, Bepa — B 3eneHoM, [anA — B po30BoM.

6/5/4/6/5|/4/6/5/4|6/5/4|/6|5|4

9. MoHo:
10. 25 yenoBek
11. 8wr

12. 11 3Be3g 1-01 1 19 3B€30 2-01 BENNYMHDI
Bo3moxcHoe obocHosaHue:

PaccMoTpuM KpaitHiolo cutyaumio — 20 3Be3[, cpefy KOTOpbIX POBHO 04HA 3Be34a 1-0i BEIMUMHBI.
Torpa, 3ameHAA ee niobon 13 octaLumxcA 10 3Be3M, MO YCIOBMIO HanaeTcA XoTA bbl oaHa 38e3aa 1-
O/ Benm4mHbl. Toraa Bce octaslumecA 10 — 3B€3abl 1-01 BeNMUmMHLIL. VITOro, B KpaHeM cryyae 3BE3[
1-01 BennumHbl He MeHee 11 WTyK. AHanorMyHo paccMatpuBan HekoTopble 12 3Be3[, NpUXOaMM K
BbIBOAY, UTO 3BE3[] 2-0W BEIMYMHBI JOIKHO bbiTh HE MeHee 19 wTyK. CneqoBatenbHO, eAMHCTBEHHBIN
BapuaHT — 11 38€37 1-01 1 19 3BE37 2-01 BENMNUMHBI.

MATEMATUKA | 6 knacc



C6opHuK 3apaHumn Pecnybnmkanckom onuMnuagb! WKoNbHUKOB Ha Kybok uMenu 10.A. Marapuna

3AJAHUA MYHULIMNAJIBHOIO 3TANA (M3)

® 2015-2016 yyebHbIV roa

02v31 | 0233 | 07ws2 | 1wa2 | 04ws2 | 03ws2 | 07ws2 05w32 | 06us2 | 0933

1. llepBana KocMWYecKas CKOPOCTb — 3TO CKOPOCTb, MPW KOTOPOM OpbuTanbHaA CTaHUMA OBUMHETCA Mo
KpyroBon opbute. BTopana KoCMW4YecKana CKOpPOCTb — 3TO CKOPOCTb, MPW KOTOPOW CMYTHWK, MOKWAQET
OKPEeCTHOCTM 3eMnn 1 cTaHoBWUTCA CnyTHWMKOM ComnHua. OHa 6oMblue MepBOM KOCMUYECKOW CKOPOCTM.
CpenHee apuGMeTMYECKOE NEPBOW 1 BTOPOM KOCMUYECKMX CKOPOCTeN paBHO 9,35 KM/c, NpuyéM oaHa u3
HWx coctasnAet 0,7 oT gpyron. Hanam nepeyto KOCMUYECKYI0 CKOPOCTb.

2. B BbinyKnoM NATMYroNbHMKe NpoBefeHbl BCe ero AnaroHany. CKombKo TpeyrofibHUKOB MOXHO YBMOETH Ha
TaKOM YepTere?

3. Pauna nonpocmnn Hanmucatb HOMEP KBapTWpbl, B KOTOPOW OH *MBET. OH OTBETWS, YTO 3TOT HOMep
BbIParKaeTCA YMCIOM, KoTopoe B 17 pa3 bonblue Y1Cna, CTOALLEro B pa3pAde eamHuL, HoMepa. Kakow e
HOMep 3TOM KBapTUPbI?

4. B xopoBoge no Kpyry croat 15 peten. CnpaBa OT KamOOW [LEBOYKM CTOMT MaibuvK. Y MOMOBUHLI
Masb4MKOB MPaBblA COCE TOME MallbyuK, @ Y Kam[Ooro M3 0CTasibHbIX MajlbuMKOB MpaBbin cocen —
neBoyKa. CKOMbKO MarbyMKOB M CKOMBKO [eBOYEK B XOp0oBoAe?

9. B wkone npownun Tpn onumnunagsl. OKasanoch, YTO B KawOon M3 HMX yyactBoBano o o0 4esnoBek.
[pryeM, 60 YenoBeK NPUXOAMIO TOMBKO Ha ofHy onuMnuagdy, a 30 yenoBek — poBHO Ha ABe. CKombKo
YesI0BeK NPUHANO y4acTue BO BCEX TPEX ONMMnInaaax?

6. KonnuecTBo oTCyTCTBYIOLUMX B Knacce coctaenAno 1/6 Bcex npucytcTBylowmx. locne Toro, Kak oauH
YYEHMK BbILLIES, KONIMYECTBO OTCYTCTBYIOLLMX CTano cocTaBnATb 1/5 npucytctByiowmx. CKOMbKO Y4eHMKOB
B Knacce?

7. [lBe KoMaHabl pa3birpanv NepBEHCTBO LLUKOMbLI B AECATU BUAAX, NpUYEM 3a nobedy KoMaHaa nonydana 4
0YKQ, 3@ HMYbI0 — 2 04Ka U 3a npomrpbiw — 1 o4ko. BMecTe obe koMaHabl Habpanu 46 04KoB. CKOMBbKO
6bIN0 HUYBLKX?

8. Kakoi umdpon 3akaHumMBaeTcA npomsBedenve 7 x 27 x 47 x 67 x 87 x ... x 2007 x 20277

9. BenocvneaucT JOMMKEH MOMacTb B MYHKT HasHadeHWsA K onpefenéHHoMy cpoky. Ecim oH noemeT co
cKopocTbio 10 KM/4, OH 0M037aeT Ha OfMH Yac, @ eCrM OH NOeeT Co CKOPOCTbio 15 KM/, TO OH NpueaeT
Ha O/IVH Yac paHblLie CPOKa. C KaKo CKOPOCTbI0 EMY HY*KHO eXaTb, YTODbI MpMexaTb BOBpeMS?

10. [1Ba ToproBua Kynunu B ropofde 0[MHAKOBOE KO/IMYECTBO TOBApa MO O[HOM M TOW e LeHe 1 yBe3nn
KarkObl B CBOK [epeBHI0 NpofaBath. [lepBblin NpofaBan ToBap B [Ba pPa3a [AOPOME 3aKYMOYHOM LEHBI.
Bropoi cHauana nogHAn ueHy Ha 60%, npogan YeTBepTyIo YacTb TOBAPa, 3aTeM NOAHAN LieHy elle Ha 40%
W Npodan ocTanbHoe. KTo 13 HMX Bblpyumnn bonblue geHer?
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OTBETbI:

7,7 km/c

35 TpeyrosbHMKoB

85

5 neBoyek 1 10 MabUmKoB
10 yenosek

42 y4eHvKa

4 HNYBK

9

12 KM/Y

0. Bropow Toprosey

o 0 ® N o g D=

Bo3moxcHoe peweHue. [lyCTb CTOMMOCTb BCEMO KyMEHHOro ToBapa — X pybnen, Toraa, nepsblii
TOproBeL, Npofdan Becb ToBap 3a 2x pybnei. Bropoi — cHavana npoaan YeTBepTb TOBapa, MOAHAB
LieHy Ha 60%, To ectb, monyumn 3a 3to 1,6-0,25x pybnen. 3ateM npogan ocTajbHOe, NOAHAB HOBYIO
LieHy ettie Ha 40%, To ectb nonyumn 1,6:-1,4:0,75x pybnei. Monyyaetca, 4To BTOPOIA Npoan BeCb TOBap
3a 1,6:0,25x + 1,6:1,4:0,75x = 0,4x + 1,68x = 2,04x (pybnen). 310 bonblie, YeM 2X, 3HAYUMT, BTOPOM
BbIpy4Ms 60sbLLIE AEHET.

® 2016-2017 y4ebHbin rop

0733 | 21va3 | 05ws3 04ws2 05ws3 09vs3 Q6ws3 11m3d 07wa3 093

1.

Mexay nnaHeTamu u cnyTHMKaMy CONHEYHOM CUCTEMBbI BBEEHO KOCMMYecKoe CoobLieHue. PakeTbl
NETaloT No CreaylowmnM MapLupyTaM (TofbKo B 0AHOM HanpasneHum): 3emna — JlyHa, Ypan — CartypH,
BeHepa — Mapc, 3emna — Mapc, YpaH — JlyHa, 3emna — YpaH, BeHepa — CatypH, Mapc — YpaH, JlyHa —
Benepa 1 Mapc — 3emnA. CKofbKMMM pa3HbiMM criocobamm MoxHO AobpatbcA ¢ 3emnm go Mapca
(OBarAbl moceLLlaTb NNaHEeTbI U CMYTHWKM 3anpeLLeHo)? OTBeT 0bocHyWTe.

Yeteepo apy3en AHToH, bopuc, Baca u lowa — yyeHuKn 4, 5, 6 1 7 KnaccoB — OTNPaBUIMCh B JieC 3a
rpubamn. [TATUKNACCHMK He Hallen HW ogHoro 6enoro rpuba, a BacA v yyeHWK 4eTBEpTOro Knacca
cobpanu 1x no 8 LTYK. AHTOH M MATMKNACCHWMK HalLAM MHOro noabepe3oBMKoB W no3eany bopuca B
KoMnaHuio cobmpaTb nx. CeMmKnaccHMK 1 bopuc nocMeAnunck Hag Bacein, copBaslumM myxomop. Kro m3
ApY3€el B KaKOM Knacce y4nTca?

Tp&HCI’IOpTMpOBHa KOCMMYECKOro HOpa6J'IF| ONA 3anyCka OT aHrapa K CTapTOBOI71 nnoLlaaxre nponcxoaut rno
penbCaM (napa penbc). CneumanbHble Tk penbCoB N3raTaBAMBalOTCA Moa 3aka3 ToJ/1bKo C AJ/IMHAMK IR
8 METPOB 1 OEeNNTb MX HA YacTW HeJb3A. CKonbKO Pa3HbIX peLLleHl/Il‘;I (KoMNneKToB penbc AByx TMMOB)

MMeeTcA ANA 3afaym cocTaBneHna nytv ganHon B 100 MeTpoB?
MATEMATUKA | 6 knacc n
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4. JIndT OBEHaOUATMITAXKHOr0 AOMa, ABMIranACb PaBHOMEPHO, NOAHMMAETCA Ha 6-0i 3Tar 3a 30 cekyHa. 3a
KaKkoe BpeMA INGT NogHUMETCA Ha 12-bilh 3TaK?

5. B marasuHe B otaene «OpyKTbl M 0BOLLM» CTOAT HEMCIPaBHbIe BECbl — OHW BEPHO B3BELLMBAIOT MPOIYKTHI
TONMbKO OT 1 Kr. Mpun B3BELIMBaHWM 7 AONOK, 2 MaHAApPWHOB M 3 6aHAHOB BeChl MOKa3bIBalOT 3 Kr, Npu
B3BELLMBAHMN 4 AOMOK, 9 MaHOApMHOB M 8 HbaHaHOB Beckl MOKa3biBaloT 2,5 Kr. CKOMbKO BECAT BMECTe
01HO A6M0KO, 0IMH MaHZAPWH W 0WH baHaH?

6. W3BecTHO, 4TO 13 BOCbMM MOHET 0aHa hanbLuvBan (bonee nerkan). Kak onpegennts ¢anbluMBy0 MOHETY
OBYM#A B3BELLMBAHWAMM Ha [ABYX4alLLleYHblX Becax be3 CTpenoK?

7. Hantn HanMeHblLLIee HaTypasbHOe YMCiI0, CyMMOR Lndp KoToporo ABnAeTcA umcio 2017.

8. KaK TonbKo C NOMOLLbI0 ABYX EMKOCTEM — B 3 1 5 IUTPOB MOMHO OTMEPUTb 4 NUTPa BOAb! 13 6OMbLLION
EMKOCTW, eCN BOAY HeNb3A BbIMMBATL KyAa-nvMbo NOMUMO AaHHbIX Tpex EMKOCTeN. PellieHne obocHyiTe.

9. B3Anu 4veTbipe HaTypanbHbIX YMCa, CymMMma KoTopblx paBHa 111. Kakoe Hambonbliee 3HayYeHVe MOXKET
NPMHMMATbL X HaMbONbLLMIA 06LLMIA OenuTenb? BeinuLLm npuMep, NOATBEPHAAIOLLMIA TBOW OTBET.

10. [ana Tabnumua pa3mepa 3x4. MoHO i pacctaBuTb umcna 1 1 -1 Bo BCe KNETKM Tabnmupl TaK, YTobbl Bce
CeMb CyMM (CyMMBbI Yicen Mo ctonbuam 1 CTpokam) bbinm paznnyHbl? OTBeT 060CHYMTE.

OTBETblI:

1. 5cnocobos. BosmoxcHoe peweHue: cM. N° 10 cTp. 10
2. AHTOH — 7 Knacc, bopuc — 4 Knacc, Baca — 6 knacc, ['owa — 5 Knacc.

Bo3smodicHoe peweHue: 3aMeTUM, YTO TpY BbICKa3biBaHWA O TOM, YTO KTO-TO 13 ApY3ei HaxoaumscA BMecTe
C APYrMW, [JaeT KOCBEHHYI0 MHOPMALMIO O NMPUHAANEHHOCTN K HEKOTOPOMY Kaccy.

1) Bbicka3biBaHMe «[1ATMKNACCHUK He Hallen HW ogHoro benoro rpuba, a Baca n y4eHMK 4eTBepTOro
Knacca cobpanu vx no 8 LWTyK» AaET yTBeprkaeHMe «BacA — He 5-KNacCHUK M He 4-KNaCCHWK.

2) BbicKa3blBaHWe «AHTOH M MATWMKMNACCHWK HALLAM MHOr0 Moabepe3oBMKOB M no3eanv bopuca B
KOMMaHWIo» [AET YTBEPHOEHWUA «AHTOH — He 5-KnacCHWK» n «bopuc — He 5-KnaccHWK». C yyéToMm
npedblayLLero yTBepxaeHua npo Bacio, otcioaa cregyer «[ oLa — 9-KNacCHUK».

3) BoickasbiBaHme «CeMMKnaccHWMK 1 bopuc nocMeAnmck Hag Bacel, copsaBLUMM MyXOMOp» OQET
yTBEpPHAEHMA «bopuc — He 7-KnaccHuK» K «BacA — He 7-KnacCHWK», OTKyda crnefyeTr «AHTOH — 7-
KNACCHNK».

4) Bo3BpalLanAck K NepBoMy YTBEPHOEHMIO 0 TOM, YTO «BacA — He 4-KnaccHWK», Aenaem BbiBof «bopuc
— 4-KnaccHWK». HakoHeL, 04eBMOHO, 4TO BEpHO «BacA — 6-KnacCHMK».

3. TonbKo ABa peLueHna: 1) KOMNNEKT 13 8 penbcoB AMHoM 7 MeTpoB 1 18 penbcoB anvHon 8 MeTpoB
(BCero 26 penbCcoB [ABYX TMUMOB) M 2) KOMMEKT U3 24 PeNbCOB ANIMHOM 7 METPOB W 4 penbCcoB AnMHOM 8
MeTpOB (Bcero 28 penbCcoB ABYX TUMOB).

L. 66 ceKyH. Bo3moxcHoe peweHue: 3aMeTUM, YTO MpW NOAbEME Ha 6-0M 3Taw NUQT NpoxXoauT 5
3TaXKen, TO eCTb OMH 3TaXK 3a 6 CEKyHM, a Mpy NogbeMe Ha 12-bid 3Tar npoxoaut 11 staen — 3a
116 = 66 CEKYH[.
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5. 0,5kr.  BosmoixcHoe peweHue: ycTb BeC 04HOr0 ABNOKA X Kr, MaHAapMHa — Y Kr, baHaHa — z Kr. o
pe3ysbTataM [AByX B3BELLUVBAHMIA COCTAB/IAEM CUCTEMY YpaBHEHUIA:
7x + 2y + 3z = 3n4x 4+ 9y + 8z = 2,5, 0TKyaa cknafbiBaA 0ba ypaBHeHWA BMeCTe, MOy4YnM
HoBoe: 11(x + y + z) = 5,5, oTKyza nocnie geneqund Ha 11 nony4nMM oKoHYaTeslbHO OTBET 3a4auut:
x+y+z=05

6. Bo3moxcHoe peweHue: PazgenM MOHeTb Ha [ABe MPyNibl — LWECTb MOHET M ABe MoHeTH. 1) [lpoBedem
NepBoe B3BeLUMBaHWE Cpedn MOHET NMepBOM Mpynnbl — pacrofiaraeM Mo TP MOHETHI Ha YallaX Becos.
B03MOMHbI [1BE CUTYaLIMM: BeCbl MOKa3bIBAKOT NEPEBEC C O[HOM U3 CTOPOH WIIN HAXOLATCA B PaBHOBECUM.
B nepeoM cnydae danblUMBanA MOHETa HaXOAMTCA Cpean MOHET MepBoM MPyMMbl — BEChl MOKaXKYT, cpeam
KaKuX TPEX OHa HaxoamuTcA (BbIAENMM 3TV TPU MOHETHI B TPETHIO IPYMMy, BCE OCTaNbHble yaanaeM — cpeau
HWX HET UCKOMOW). Ecnn BeCbl B COCTOAHMM PaBHOBECUA — CPeaV MOHET NepBow rpynmbl hanbLIMBON He
OKasanocb (OHa — OAHa M3 ABYX BO BTOPOM rpynne, Torga ydanAem nepsble WWeCTb). To ecTb, mocne
NepBOro B3BELLUMBAHWA OCTAETCA rpynna nmMbo 13 Tpex, Nbo 13 AByX MOHET (ocTanbHble yaansem). 2) [na
BTOPOr0 B3BELUMBAHWNA M3 OCTaBLUMXCA HEPEM [BE MOHETHI (ECNIM MOHET TpK, TO BbibMpPaeM fobbie ABe,
TPETbI0 — OTKNAbIBaEM, HO He YAanAeMm) 1 pacrosiaraeM Mx Ha Yallax BecoB. Bo3MOHbI ABe CUTyaLmm:
BECbl MOKa3blBalOT NepeBeCc C OJHOM M3 CTOPOH WM HaxoOATCA B paBHOBecMW. B nepeoM cryuyae
danblLMBaA MOHETA HaXoOMTCA Cpeau B3BELLMBAEMbIX — BEChI MOKAXYT, rae. Ecnm ye Becbl B COCTOAHUM
paBHOBeCKA (TOMbKO B CMyvae, Korja nocne Nepeoro B3BELLMBAHWA 0CTaN0Ch TPV MOHETHI) — GanblLVBaA
MOHETa Ta TPEeTbA, KOTOPYIO He B3BELLIMBASN.

7. 1999..99, roe 0eBATOK B COCTaBe YMCIA POBHO 224 LUTYKMW.

Bo3moxcHoe peweHue: HauMeHbliee HaTypasibHOE UMCIO COAEPMHMT HauUMeHbLLee BO3MOMHOe
KONIMYeCTBO paspAdoB. T0 eCTb, YMEHbLUUTb KOMMYECTBO Pa3pAdoB MPU COXPAHEHUM CyMMbl LMdp
BO3MOXHO, pa3Mellan Hambonbllee KOnM4eCTBO AEBATOK B pa3pAdax. PaccMoTpuM Hamborbluee
KONIMYECTBO [EBATOK B CyMMe, PaBHOM 2017 = 224 -9 + 1. 3HauuT, 225 — MUHUMAJIbHOE KONMYECTBO
Pa3pAgoB MCKOMOMO Ymcna. [nA cocTaBieHUA HauMeHbLUero Yucia noctasmum 1 B CTapluniA paspag,
OCTa/lbHble 3anojHUM Lmdpamm 9. MToro, nckoMoe umcio — 1999 ...99, rae LeBATOK B COCTaBe YMCa
POBHO 224 LUTYKW.

8. Bo3moxcHoe peweHue: cMm. N 8 ctp. 10
9. 3. YeTblpe uncna, KpatHble 3 1 B cymme faiowme 111.

BoamoicHoe peweHue: 3aMeTM, YTo YMcnio 111 = 3 - 37. TaKKe 3aMeTVM, YTO TaK Kak CyMMa YeThblpex
B3ATbIX YMCen AenmTcA Ha 3 1 37, To cpeam 3TUX YMCEN U HYMKHO UCKaTb 06LLME JEeNUTENM BCEX YEThIPEX
ymcen. MoKarKeM, YTo HanbOoMbLIMM BO3MOXHBIM M3 HMX byaeT 3. [lercTBUTENBHO, eciin bbl BCe YeTbipe
yMcna gennnnck Ha 37, To MX cyMMa bbina Bbl KaK MUHUMYM 4 - 37, YTO MPOTMBOPEYMT YCNOBWIO.
CnepnoBaTenbHO, HanbombLLIMM BO3MOMHBIM bydeT 3. MoKareM, YTO MOXHO noobpaTh TaKWe YeTbipe
yMcna, ANA KOTopbix 310 byaeT BepHo. Hanpumep: 3,6, 9, 93.

10. [a, MoHo. BosmoxcHoe peweHue: 3aMeTMM, 4YTO MNpUM  CYMMUPOBaHMM 3-X W 4-X uucen
MaKCUMajlbHble U MMHUMalbHble BO3MOXKHbIE CyMMbl MOTYT MOAYYMTbCA 4 W -4, a TaKKe, BCe

MPOMeXKYTOUHbIe BapuaHTbl. OCTaéTcsA NogobpaTb BapuaHT PacrnofioeHWA UM O0Ka3aTh, YTO TAKOro He
1-1-11

cyulecTsyeT. BapuaHt nogbopa: 1 —1 —1 —1.
1-11 1

MATEMATUKA | 6 knacc n



C6opHuK 3apaHumn Pecnybnmkanckom onuMnuagb! WKoNbHUKOB Ha Kybok uMenu 10.A. Marapuna

3AOAHWUA PECMYBJIMKAHCKOI0 3TANA (P3)

® 2015-2016 yyebHbIV roa

0932 | Thwst | 15wsh | Thwsh | 2wk | 26mb | 02mb | 083

1. Hamgute KonmyecTo cnocoboB paccTaBWTb OTPAA 13 6 KOCMOHABTOB B OJHY LLIEPEHTY?

2. Y HEKOTOPOro TPEX3HAYHOIO YKC/Ia NepecTaBuIv fBe NocieaHNe LMdpbl 1 COMMAM NOMTyYeHHOe YACIO C
MCXOAHBIM. [lonyynnock YeTbIpEX3HaYHOe 4Mcno, HaumHatowleecA ¢ 173. Kakonm MoxeT 6biTb ero
nocnegHaAA umdpa?

3. Bana v [1etA MoryT HanummTb 33 AeHb 5 NONEHHUL, APOB MM HaKo/oTb 8 moneHHML, Kakoe Hanbonbluee
YMCIO NOMEHHWUL, OHWM MOTYT HaNWUTb, YTOBBI YCMETb HAKOMOTb WX B TOT e AeHb?

4. 0OpHa cHeroybopoyHasa MallmHa Morna bbl ybpaTb BClo yamuy 3a 1 4yac, a gpyrad 3a 45 MuHyT. HauaB
paboTy 0HOBPEMEHHO, MaLLIMHbI NpopaboTtann BmecTe 20 MUHYT, NOC/E Yero nepeasn cfioManach. Yepes
CKOMTbKO MMHYT BTOpaA MallMHa 3aKoH4YMna paboty?

5. Bo BpemA 3KcnmeguuMy reofiory HalWM HECKOMbKO AparoueHHbIX KamHen (Ho He 6omblie 1000).
N3BecTHO, YT 2/9 BCEX KaMHeW COCTaBNAT anMasbl, 4/11 — pybuHbl, 1/7 — candupel, a ocTanbHble —
13ympyabl. CKONMbKO 13yMpyaoB HaZeHo reosiorammn?

6. YTpom B nyKe nnasano 19 cvHmx 1 95 KpacHbix ameb. ViHorga OHW CAMBaNWCh: €CM CAMBAIOTCA [BE
KpacHble, TO Mosy4aeTcA 0fHa CMHAA aMeba, ecnv CAMBAIOTCA ABE CUHME, TO NOMy4YMBLLIAACA aMeba TyT e
[EennTcA 1 B utore obpasyeTcA YeTblpe KpacHble amebbl, HaKOHEL, eciv CAMBAIOTCA KpacHaA M CUHAA
ameba, TO 3T0 MpUBOAWT K MOABMEHMIO TPEX KpacHbix ameb. Beuvepom B nyxke okasanocb 100 ameb.
CKONMbKO Cpean HMX CUHKX?

7. Ocrtan beHaep nocTaBui HOBblE MOKPLILKM Ha aBTOMObUNL «AHTUMONA [Hy». VI3BecTHo, YTO NepedHWe
MOKPBbILLKX aBTOMObUAA BbIXOAAT M3 cTpoA yepe3 25000 KM, a 3agHWe - yepe3 15000 km (cnepeam u
C3aM MOKPbILUKM 0MHAKOBbIE, HO 3a[HME U3HALLMBAIOTCA CUsbHee). Yepe3 CKonbKo Kniometpos Octan
BeHzep A0/mKeH MOMEHATb 3TW MOKPBILLKM MecTamu, YTobbl «AHTMNONA [Hy» MpOLUNa MaKCUMasbHO
BO3MOMHOE PacCToOAHME? YeMy paBHO 3T0 paccToAHme?

8. HKyb nokpacvnm co Bcex CTOPOH M pacnunnin Ha paBHble Kybuku. OKa3anoch, 4To KybWKOB, Y KOTOPbIX
MOKpaLLEHa POBHO 0fHA rPaHb, CTOMIbKO e, CKOMIbKO HEe MOKPALLeHHbIX KYBMKOB. Ha CKOMbKO KybrKoB
pacnunamnm ky6?

OTBETbI:
1. 720 cnocobos 5. 188 nsympynos
2. 2 6. 33 cuHMe amebbl
3. 3 moneHHuUbl OpoB 7. Yepes 9375 kM. MoxHo npoexatb 18750 kM
4. 10 MUHYT 8.  8wwm 512 kybrkos
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® 2016-2017 y4ebHbIN rop

213 | 16w3 | 05w3 | 07wsd | 15w3 | 13w3 | 113 | 033

1. 24 centabpa 1970 roga aBToMaTuyeckan cTaHumA «JlyHa-16» goctaBuia Ha 3emnio 0bpasibl IyHHOMO
rpyHTa (peronmt). AHanm3 rpyHTa BbiABMI COAEPHKaHMe pa3finYHbIX BELLECTB, B TOM Ynche, ene3o (Fe) B
Konunuectse 13,13 1 v KpemHua (Si) B konmdectse 20,2 1, npyyem codeprkaHue KpeMHuA B rpyHTe — 20%.
OTBeTbTe Ha [Ba BoMpoca:

1) KakoBa mMacca lyHHOro rpyHTa, KoTopbli foctasuna «/lyHa-16»7?

2) KakoB NpoLeHT cofiepraHmA Xene3a B 3T0M 0bpasLie SIyHHOro rpyHTa?

2. Keagpart ¢ 3x3 A4ertKammn codepHuT YeTHble uncna ot 2 4o 18. lNepectaBbTe UMcna B AYelKax TaK, YTobbl
CyMMBbI 41cen B Nioboi ropyU30HTanu, BEPTUKaNM 1 AnaroHanm bbinm bbl 041HAKOBbI.

2/4]6
8 H0[12
14/16/18

3. Kuncny 127 cnpasa fonucanu Takylo LMdpy, YTO NOSIy4YeHHOe YeThIPEX3HAYHOe YMC/I0 UMeeT POBHO [Ba
NPOCTbIX AEeNUTENA, OKAHYMBAIOLLIMXCA HA AONMCaHHYI0 Ldpy. BeinuiimTe BCe Takme LMdpbl.

4. M306pasuTe MHOrOYrofbHUK, KOTOPbIA MOMHO OJHUM NPAMOJIMHEMHBIM Pa3pe30M pa3fennTb Ha YeTbipe
PaBHbIX TPeYrojibHMKa. [TOKaMTE, Kak MOMHO caenatb paspes. (BepLumHbl MHOrOYrofibHUKa A0MHHbI
pacrnonararbCA B y3Nax CETKM, HO CTOPOHbI M pa3pe3 He 06A3aTeNbHO NMPOBOAMTL MO IMHUAM CETKM).

5. Ha NnepeMeHe B KaKOM-TO MOMEHT B KJ1aCCe 0CTanoCb HECKOSbKO YHEHMKOB: Ma/Ib4MKOB M [IEBOYEK. Ecnm B
Knacc BOIZ,EWT ewle 10 Manb4mMKoB, TO BCEr0 Masb4MKOB CTaHET BABOe O0sbLLe, YeM [AeBo4YeK. CKOMbKO
[IEBOYEK [OMMKHbI BBIMTM M3 Knacca, YTobbl cpean oCTaBLUMXCA LWKO/bHMKOB OKa3asoCb BOBOE bonbLie
MasibUMKOB, YEM EBOYEK?

6. AbnoKo 1 anenbCyH BMECTE BECAT CTOJbKO e, CKOMbKO MpyLUa v NepcuK. AB0Ko BMeCTe C rpyLUei BecAT
MeHbLLE, YeM aneflbChH C MEPCUKOM, a Tpylla BMecTe C anebCHOM BECAT MeHblue, YeM ABMOKO C
nepcunKoM. Kakoi 13 GpyKTOB CaMbli TAXKENbIN?

7. Haipute Hambosbluee M HaUMeEHbLLEE YETHIPEX3HAYHbIE YMCMA, Karaoe M3 KOTOPbIX AenuTCA Ha 7
3anMCbIBAETCA YeTbpbMA Pa3fMyHbIMK LndpaMn. B oTBeTe 3anmiwmTe cyMMy HampeHHbIx udmcen. Oteet
obocHywmTe.

8. Cpeawn uncen 200, 201, 202, ..., 400 poBHo ABa OenAaTcA Ha n. Kakoe HanbonbLLee KONMYeCTBO cpeam Tex

FKe YMCcen MoXKeT AenuTbeA Ha n+17? OTBeT 0bocHyMTe.
MATEMATUKA | 6 knacc n
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OTBETblI:

1. 101, 13% Bo3smodxicHoe pewerue: 1) 3aMeTVM, YTO, 3HaA MPOLEHT COAEPHaHMNA 1
Maccy OOHOr0 M3 KOMMOHEHTOB CMECU MOMHO HalTuM Maccy Bcert cmecn. To ectb, 20% KpemHuA
COCTaBNAET NATYI0 YaCTb BCEM MacChl, TO €CTb Macca A0CTaB/IEHHOr0 MPYHTa 5 - 20,2 = 101 rpamm.

2) 3Han Maccy BCEM CMECU U NMPOUEHT coaepHaHnA B Hen HEKOTOPOIroc KOMNOHEHTa, MOMHO HaNTK Maccy

13,13 1313
3T0r0 KoMnoHeHTa. To ectb, 13,13 r ot 101 1 cocTaBnAeT BenMymHy o1 100%, nnm Tor = 13%.

2.
12/ 2 16
1410 6
418/8 Bo3moxcHoe peweHue: PaccMoTpUM CyMMy Bcex umcen B Tabniuue:
2 + 4+..4+19 = 90. CnenoBaTenibHO, MOCMe PacMoONOKEHNA MX B CTPOKaX KBadpaTa CymMma uucen B
2 4 6
Karkgom ctonbue byaet 30. Pacnonorum umcna, HanpuMep, Tak: 10 12 8 . To ecTb, B KaxaoM cTonbue
1814 16
0[MHaKoBaA cymma. Tenepb byaem nepemeLLatb Lmdpbl B CTonbLax 471A Toro, 4Tobbl 1 B Ka0M CTPOKe
2 1216
bbina cymma 30. Hanpumep, Tak: 10 14 6 . Tenepb, nepeMelLiaeM CTonbubl (MEHAEM MeCTamu CTONOLbI
18 4 8
12 2 16
11 2) TaK, 4Tobbl N0 AMaroHanm Take bbina cymma 30. Mtor: 14 10 6 .
4 18 8
3. Uwndpa 1. BoamoxcHoe pewerue: MNepebepeéM BCe BO3MOXKHbIE BapuaHThl Lmdp. Ecnmn nocneaHas

Umdpa umcna — YETHaA, TO Camo YKCII0 ABMAETCA YETHBIM U OOHUM W3 ero Aenutenen byaet 4micnio 2,
TOrAa MO YC/I0BMIO BTOPOE YMCIIO 3aKaHUMBAETCA Ha 2 W NpoM3BedeHNe UX — Ha 4. To eCTb, U3 YETHBIX
YMCen UCKOMbIX — HeT. VLLeM cpeay HeYeTHbIX TaKWe, YTO MX MPOM3BELEHVE 3aKaHUMBAETCA Ha Ty e
umdpy. Takme umdpbl TonbKo 1 1 5. MpoBepUM Karaoe 13 Hux: a) Yvcno 1271. MNepebepeM aBy3HauHble
NPOCTble YMCa, OKaHumBaloLmecA Ha 1. Tarkmx nate: 11, 31, 41, 61, 71. Cpeamn TPEX3HAUHBIX YMCEN UCKATb
He MMEeT CMbICNa, TaK Kak BTOpPOM OennTesb Npu 3ToM bydeT He bonee, YeM [BY3HAYHOE YMCAO, a BCe
TaKne BO3MOMHbIE Mbl yrKe nepebpann. VI3 octaBumxca natv umncen umncna 31 v 41 noaxodaT no ycinoBuio
3agauun. 6) Ymncno 1275 no cBomcTBaM OeNMMOCTM OENUTCA He TOMbKO Ha 5, HO 1 Ha 25 n 5x25=125 —
npoTBopeymre. 3ameyaHre. Yncno 1 He ABNAETCA MPOCTLIM (y HEro TOMbKO OAWH AenuTenb). TakuMm
06pa3oM, eIMHCTBEHHOE peLLeHne 3aaaqm — umdpa 1.

4. CnocoboB MHOM0. HanpuMep, HECKO/bKO BAPMaHTOB C MPAMOYTOfIbHBIM TPEYT0SIbHUKOM:

-
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5. O [1eBOYeK. BosmoxcHoe peweHue: CoCTaBMM ypaBHEHMA MO YCNOBMAM 3adaun. [1ycTb KonmM4yecTso
OCTaBLUMXCA B KIacce MajbuMKOB — X, @ KOJIMYECTBO [ieBoYeK — . Toraa, nocne npuxoda 10 ManbumKoB
B K/acc, UX KOMMYECTBO B Kiacce ctaHosuTcA (x + 10). Mo ycnosuio, vx Konm4yecTso B 2 pa3a borbLue,
YeM [eBOYeK, To ecTb, x + 10 = 2y. 3ametuMm, uto x = 2(y — 5), T0 eCTb, [eBOYeK B Kiacce He
MeHee 5. Tenepb, NOC/E TOro, Kak z [eBOYEK BbIMAYT 13 Kacca, Ux ocTaHeTcA (Y — z). 310 KOIMYeCTBO
B 2 pa3a MeHblle, 4eM Manbumkos, 2(y — z) = x. Otcioga, nonyvaem 2y — x = 2z. /I3 nepsoro
YPaBHEHWA MOXKHO MOMYYMTb TaKoe e BblparkeHne, 2y — x = 10. TakuM 06pa3oM, 3aK/4aeM, YTo
2z = 10, 1 OKOHYaTeNbHO, Z = 5.

6. [llepcuk. Bo3smodicHoe pewerue: cM. N° 8 Ha cTp. 14

7. 10899. Bo3amoxcHoe peweHue: PaccMoTpM HamborbLuee M3 YeTbipEx3HauHbIX Yncen — 9999,
HambonblLee 13 YeTbIPEX3HAYHbIX YMCEN C pasHbiMK Lmdpamm — 9876. lNocneaHee He OenUTCA HaLeno
Ha 7, OCTaToK OT fAeneHnA — 6. Torda, yMeHbllaA Ha 6 eduHWL OaHHoe 4ymucio, nonydim 9870.
AHanornyHo, HarMeHblLLiee 13 YeTblpéxaHayHblx uncen — 1000, HauMeHbLLee U3 YeTLIPEX3HAYHBIX YMCEN
C pasHbiMn unppamm — 1023. locnegHee He AENWTCA HaUeno Ha 7, OCTaTOK OT AeneHvA — 1.
YBenunumBaA Ha 6 eanHML daHHoe Ymicno, nonyydmm 1029.
Ntoro, cymma HangerHbix uncen 9870 + 1029 = 10899.

8. 3uucna. Bo3smoxcHoe peweHue: TlyCTb ABa 4n1CNa, YOOBETBOPAOLLME YCIOBMIO 334a4v KpaTHb
uncny n. Torga Bug atvx umcen n -k un - m, roe k v m — Hexotopble Uenble unicna. lycts k < m.
Torpa, ecnn umcna k v m otnnyaioTca bonee, YeM Ha eguHuLy, To umcno (nk + n) TakKe HaxoauTCA B
amanasoHe ot 200 go 400, yto npoTmBopeunT ycnoBwio 3adayn. CnepoatenbHo, umMcna k 1 m —
nocnefoBatefibHble Lenble U OnAa onpefenéHHocth m = k + 1. PaccMOTpUM OTPE30K YMCII0BOWA
npAMon, coaepalumin 3HaveHma 200 1 400. Ha otpe3ke pacnonaratoTca v ABa BblbpaHHbIX Ymcna, nk v
n(k + 1). OueBMAHO, 4TO paccToAHME MeXOY HMMKU COOTBETCTBYET Ynciy n v He bonee 200 (cnyyan
umcen 200 n 400) 1 He MOXKeT bbITb MeHblLUEe 67 (Cnyyai Tpex umcen, rpyban oueHKa). CooTBETCTBYIOLLIMMM
3HayeHmAMM k v k 4+ 1 MoryT bbiTb TOMbKO ABA MOCMeA0BaTeNbHbIX YMcia 3 Habopa 1,2,3,4, 5.
CnepoBatenbHo, AnA fboro BbibpaHHoro uicna n (67 < n < 200) He bonee Tpéx umcen
PAcnonaraloTcA Ha paccMaTpyBaEMOM OTPE3Ke YKUCI0BOM NMpAMOK. O4eBMAHO, YTO 3TO e BEpHO U AnA
ymcna (n + 1).

HapgéM cnyyad, npyv KOTOPOM BbIMOJIHEHO YcroBue 3agayn. Hampumep, uacny n+ 1 = 100
cootBeTcTBYeT poBHO Tpu umcna (200, 300 v 400). Torga, uicno n = 99 ABAAETCA UCKOMBIM (4Mcna
99 -3 =297199 -4 = 396).

7 Knacc
3ALAHUA LWKONBHOrO 3TAMA (LLI3)

® 2015-2016 y4ebHbiv rog

04v32(05v32|1.1w32| Tus2 (0833 05v32|04us3|12m2| 1va2 |05u32 02u32 06 va3

1. KocMmueckuin Kopabnb ot 3emnm go JlyHbl neten co cpegHen ckopocTtbio 500 KM/MWH, a obpaTHO
Bo3BpaLLanca co ckopocTbio 300 KM/MKH. KakoBa ero cpeHAA CKOPOCTb?
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2. Hangute nocnegHioro umdpy umcna 1!+ 21+ 31+ .. + 2015! (n! — npon3seaeHne Bcex HaTypasbHbIX Y1Cen
or 1 gon)

3. [pyr c gpyrom nocnenoBaTenbHO coeanHeHbl 5 3ybuatbix Konéc. Y nepsoro 40 3ybbes, y BToporo — 16,y
TpeTbero — 12, y yetBéptoro — 15, a y nAToro 3ybyatoro Koneca 10 3ybbeB. Pasmepbl 3ybbeB 041MHAKOBBI.
[epBoe Koneco coBepLUMO0 NOfHbIA 060poT. CKofbKO 060p0TOB CAENano NATOE Koneco?

4. CKOMbKO pasfnYHbIX TPEX3HAYHBIX YMCEN MOMHO COCTaBUTb M3 UMdp 1, 2, 3, 4, 5, ecnin UMdpbI B Y1CTIe He
MOBTOPAIOTCA.

5. Keagpat cyMMbl LmMdp umcna A paeeH cyMMe UMdp Ymncna A?. Haitoue Bce Takve [BY3HauHble umncna A.
6. Cnowunmuncna 9; 99; 999; ...; 99..99 (20 nesATok). CKonbKo eauHNL, B 3aM1CK NOMYYMBLLIEACA CYMMbI?

7. B Uentpe ynpaBnenwa nonetamu (LIYI) pabotaiot 100 cotpyaHMKoB. M3BecTHO, YTO cpeam Mobbix NATH
COTPYOHMKOB HaMOETCA, MO KpanHen Mepe, 0[nH MyXumMHa. CKOMbKO My4mH paboTaeT B LYT? YKamkumTe
BCE BapWaHTb.

8. B 3abere yyactBoBan 41 cnopTcMeH. Y1cno cnopTcMeHoB, NpuberKaBLLVX paHbLLe Back, B 4 pa3a MeHblLe
umcna Tex, KTo npuberkan noswe Hero. Kakoe mecto 3aHAn Baca?

9. Ectb 19 rmpek maccamm 11, 2 1, ..., 19 I, 13 KoTopbix 9 *Kene3Hbix, 9 BPOH30BLIX M OfHa 30/10Tas.
A3BecTHO, 4T0 Macca Bcex bpoH30BbIX rMpeK Ha 90 © MeHbLLEe, YeM Macca BCex Hene3Hbix. Hanaute maccy
30/10TON TUPbKMN.

10. MNepBylo MOMOBMHY NYTX MOTOLMKAUCT MpPOEXan CO CKOpPOCTbi0 Ha 40% MeHbluen, 4em 6bino
3aniaHnpoBaHo. CMOMET nn OH [10bpaTbcA [0 MyHKTA Ha3HayeHUA BOBPEMA, eCnM YBEIMYMUT CBOIO
CKOPOCTb (MO CpaBHEHWMIO C 3amniaHMpoBaHHOM)? ECimM [a, BO CKOMbKO Pa3 eMy HyXHO YBENMYUTb
CKOpOCTb?

11. Ha30BEM UMCno XOpOLLMM, ecnvt OHo AennTcA Ha 3, 7 uam 11. CKoNbKo XOpOoLLMX YMcen B Anana3oHe ot |
no 10007

12. B otpAge KocMoHaBTOB NpoBeny onpoc. Ha Bonpoc: "Yto Bl npeanoyntaete Ha gecept BO BpeMA nosieTa:
KOBPUMKN MNW Cnagkue nanoykmn?' 6ombluas YacTb 0TBETMNA: "KOBPUMHKKM', MeHbLLIAA YacTb OTBETUNA:
‘Manoykmn’, a 0OMH KOCMOHABT 3aTpyaHuncA oTBeTUTb. Cpean nobutenen nanoyek 30% npegnounTatoT
nanoykn n3 ameebl, a 70% — nanoykm m3 nepcvkos. Cpeaw niobutenein Koepuek 55% npegnounTaioT
menosble, 40% — MOHACTbIPCKME, @ OOWMH 3aTPYOHWICA OTBETWUTb, KaKME WMEHHO KOBPUMKKM OH
npeano4nTaeT. CKoMbKO KOCMOHABTOB ObISI0 OMPOLLIEHO?

OTBETbI:
1. 375 KM/MuH
2. 3 7. 96,97, 98,99, 100 My*KunH
3. 4obopora 8. 9 wmecTo
4. 60 uncen 9. 10r
5. 10,11,12,13, 20, 21, 22, 30, 31 10. [la, cmorkeT; B 3 pa3a
6. 18eguHny 11. 480 xopowmx ymcen
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12. 31 KocMoHaBT BosmoxcHoe pewerue. OOMH KOCMOHABT, 3aTpyAHMBLUMACA OTBETUTL Ha
BOMPOC 0 KOBPWMKKE, CoCTaBnAeT 5% OT 0bwero umucna nobutenen KOBPUMKEK. 3HAUMT, BCEro
niobutenen kospuek — 20. MNycTb Nanoykm 13 amebl NobuT k KocMoHaBToB. TorAa Beero nobuTtenen
nanovek — 10k/3, T.e. ux umcno genutca Ha 10. NMockonbKy 0HO No YcnoBMio MeHbLue 20, To OHO paBHO
10, a Bcero 6bin onpoweH 20 + 10 + 1 = 31 KocMoHaBT.

® 2016-2017 y4ebHbiVi ron

]IE'I 3 4 5 6 7 8 o L o | 1] 12

173k 24ush 08v33 1835 18v35 06ush 15mak 1633 16wak 14us3 28135 15usk

1. Cobakm benka n CTpenka rpbi3nv 0gHy KOCTOUKY (C ABYX KOHLIOB). benka rpbiana KocTb BABOE MefieHHee,
yem CTpesiKa, HO Havana rpbi3Tb Ha MUHYTY paHblie, Yyem CTpenka. B mtore, okasanocb, YTo KOCTb
[ocTanach MM NopoBHY. 3a Kakoe BpeMA benka crpbi3na bbl KOCTb B 0AMHOUKY?

2. [InA HeKoTOporo [BY3HAYHOrO YMCNa K Hemy crpaBa M crneBa mpunucani umdpy 2, mocie yYero
nonyyeHHoe 4ucno B 32 pa3a cTano 6onblie NEepBOHAYaNbHOMO  ABY3HAYHOro uucna. Haitu
nepBOHaYasnbHoe [By3Ha4HOEe YNCIIO.

3. Ha rnobyce nposefeHbl napanienv U MepuamaHsl. Mepuamad — 3to ayra, coeanHAwan CeBepHbIn
nomoc ¢ HOHbIM. [lapannenb — 3T0 OKPYXKHOCTb, Mapasnsie/ibHaA 3KBaTopy (3KBAaTOp TOME ABMAETCA
napannenbio). Ha CKombKo YacTel pasgeneHa NoOBEPXHOCTL Fiobyca, ecin npoBedeHsbl 11 napannenen u
12 MepnamaHoB?

4. B KoMHaTte HaxogATcA 12 YenoBeK. HeKoTopble M3 HMX YeCTHble, TO €CTb BCerda roBOPAT MpaBmdy,
OCTanbHble Bcerga ryT. "3[eck HET HK 0HOM0 YECTHOrO YesloBeKa', — CKa3an nepBblit. "3aeck He bonee
0[JHOr0 YeCTHOr0 YesloBeKa", — CKa3an BTOPOW. TPETWIA CKa3an, YTo YeCTHbIX He bosee ABYX, YETBEPTLIN —
yTo He bonee TPEX, M TaKk Aanee [0 ABEHAALATOr0, KOTOPbIA CKa3an, YTo YEeCTHbIX fiofen He bonee
oAuHHaguaT. CKonbKo YeCTHbIX TI0AeN B KOMHATE Ha caMoM aene?

5. CKosbKO CyLLECTBYET LLIECTU3HAYHDIX LieSTbIX MONOMMTESbHBIX YNCES, AeNALLMXCA Ha 97

6. B oTpAge KOCMOHABTOB €CTb MyHUMHbI 1 HKEHLLMHBI, HO My*KYMH-KOCMOHABTOB bosibLue 94% umcneHHoCTU
oTpAga. Kakoe MMHMManbHOe YN1C/I0 KOCMOHABTOB MOXKET bbiTh B 0TpAAe?

7. Honwmwwute K uncny 523 Tpu umdpsl Cnpasa TaK, 4Tobbl NOAyYeHHOE LIECTU3HAYHOE YMCIO AeNUIoCh Ha 7,
8 1 9. Hanuwwmte nonyyeHHoe LWECTU3HAYHOe YMCIIO.

8. KaKkoe 4MCno HyXKHO BblYeCTb 13 uncnmtena apobu 153/147 n npmbaBuTb K 3HaMeHaTenio, YTobbl nocne
COKpaLLieHma nonyunts 1/57

9. B nanupyce PuHpa ([peBHuin Ervnet) cpeam npoumx CBEOEHWUI COOeEpHaTcA pasnoeHna apoben B
cymmy apobent ¢ umcnmtenem 1, Hanpumep, 2/73 = 1/60 + 1/219 + 1/292 + 1/x. OgmH 13 3HaMeHaTenen
37eCb 3aMeHEH byKBOW X. HalamTe 3T0T 3HaMeHaTeSb.

10. Matematnyeckmin pebyc: Onpegenntb TpexaHauHoe umcno ABB, npomssegeHve umdp KoToporo —
ABy3HayHoe umcnio AC, npomnssedeHne ump 3toro ymcna pasHo C (Umdpbl B 3aMMCK YnCia 3aMEeHEHDI
byKBamMK; 0AMHaK0OBbLIM OyKBaM COOTBETCTBYIOT OAMHAK0BbIE LMQPLI, Pa3HbIM — pasHble).
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11. N3BectHo, 4TO Nerko pas3pes3atb KBAgpaT Ha [Ba PaBHbIX TPEYrofibHMKA WM Ha [Ba PaBHbIX
YeTbipexyrobH1Ka. Kak paspe3aTb KBa[paT Ha [1Ba PaBHbIX LUECTUYTOMbHNKA?

12. HeroTopaA obnactb KapTbl 3Be30HOr0 Heba pa3Mepa 4x4 comeprut 15 3Be3n. Bcerma v Hampetca B
37O 0bn1acTV KBaapaT paamepoM 1x1, He cogepHaLLni H1 0gHOM 3Be3abl? OTBET 060CHOBATb.

OTBETbl:
1. 4 MuHyTI 6. 17 KocMOHaBTOB
2. 91 7. 523656
3. Haldhyactn 8. 103
L. 6 4enoBeK 9. 365
5. 180000 umcen 10. 144
11. CnocoboB MHoro. Hanpumep, Tak
12. [la, Bcerna HanmetcA. BosmoxcHoe obocHosdaHue: Pasgenum obnactb 4x4 Ha 16 KBagpaToB

pa3mepa 1x1. 15 3Be3 pacnonaraioTca TaK, YTo 3aHMMaloT He bonee 15 KneTok pa3mepa 1x1 m3 16
KneTok. CneqoBaTenbHo, HaaeTcA XoTA Obl 0[JHa KNETKa, He CoAeprKaLLan HW 0[IHOM 3Be3[pb.

3AOAHMA MYHULIUNAJIBHOIO 3TANA (M3)

® 2015-2016 yyebHbiv roa
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1. W3 larapuHo B TUTOBO BbILEN MYTHWK. OOHOBPEMEHHO C HWUM M3 TUTOBO B [arapuHO BbilLeN BTOPOWA
NYTHWK. OHW LMW BCIO A0POrY C OAHOM 1 TOM ¥e CKOPOCTbI0 KarabliA, HO CKOPOCTW Y HUX BblfM pa3HbIMMA.
B MOMeHT BCTpeun nepBoMy 0CTaBanoch NponTu ewle 16 yacos, a BTOpoMy elle 9. Hepes cKofbKo YacoB
nocsie BbIX0Aa OHW BCTPETUNCL?

2. CyMMa HeCKombKMX HaTypasnbHbIX Yncen paBHa 20. KakoMy MaKCMMasnbHOMY YMCITy MOMKET PaBHATLCA WX
npov3seaeHne?
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3. 42 cTypeHTa coaBanu BCTyNuTENbHbIE 3K3aMeHbl. [poxoagHon 6ann coctaeun 70. CpegHuin bann Bcex 42
CTYOEHTOB cOCTaBMA 75,5, cpegHuin bann Bcex MOCTYNMBLLMX CTyAeHTOB coctaBun 81, a cpedHui bann
BCeX He NOCTyNMBLUKX CTyaAeHToB coctamn 60. CKonMbKo CTyAeHTOB NoCTynuimn?

4. enoBeK LUeN CO CKOPOCTbIO 3 KM/4ac BOOMb TPAMBAWMHOM JIMHWKM W cumnTan Tpameau. W Te, KoTopble
ABUranncb eMy HaBCTpeuy, v Te, KoTopble 06roHAnM ero. Yenoeek Hacumtan 40 TpamBaeB, 060MHaBLUMX
ero, 1 60 BCcTpeyHbIX. [peanonomMm, 4To TpamBam OBMHKYTCA PABHOMEPHO, C OAVMHAKOBLIMM MHTEPBANaMM
Meay cobow (B 3aaqe 3T0 BMOJHE BO3MOMHO). KakoBa CpeaHAA CKOpOCTb ABUHEHWA TPamMBaeB?

5. [lBa KawanoTa NiblaM pAOOM N0 MPAMON CO CKOPOCTbIO 6 KM/4ac. B 9 yacoB 15 MMHYT 0aMH U3 HUX
nonnbin beicTpee co ckopocTbio 10 KM/4ac, 3aTeM Yepe3 HEKOTOPOe BpeMA BHE3ArHO Pa3BepHYNCA W
MOMMbIN Ha3az C Tt e Bonbluel CKOpoCTbio. CHoBa KaluanoTsl BcTpetunmch B 10%. Korma nepabiit
KalLianoT noBepHyn 0bpaTtHo?

6. Y4YeHMKM yTPOM NpUXOOAT B LUKOJY FPYMNaMm Mo HECKOJbKO YenoBek. [lepBbiM npuLlen [1eTa (ero MoMHO
CYnTaTb MepBOM rPynmnoi M3 0HOr0 YesioBeKa). Bo BTOpon rpynne npuviiedwmx 6bi10 Ha 2 YenoBeKa
bosbLLUe, YeM B NepBoi. B TpeTbel rpynne 6bino Ha 2 YenoBeKka bosbLue, YeM BO BTOpoM 1 T.4. Bcero B
LKoY NpYLLN0 576 y4eHWKoB. CKOMbKO rpymnmn y4eHNKoB 6bl1o?

7. TwMyp BblKMabIBaN MUrpanbHbIN KyOuK (KybrK, Ha CTOPOHAaX KOTOpPOro HanmcaHbl Yncna ot 1 go 6) 10 pas.
[pon3BedeHve BCex OECATM BbiMaBLUMX umcen paBHO 7776. YeMmy paBHa caman 6obluas BO3MOMHAA
cymma 3tmx 10 umcen?

8. B 3acepaHum 'ocypmapctBeHHoM [yMbl NpuHUManuM yyactve fge naptvu. [leped HavanoM 3acefaHuA
KarObld 13 NPUCYTCTBYIOLLIMX MOXKan PyKy BCEM 4neHaM CBoei naptuu. W Bcero 6eino caenaHo 1486
pyKonoarun. [1ocne 3acefjaHnA Kasabli U3 YYACTHUKOB MOMaN PYKY Kam4oMy YiieHy Apyron naptvn. U
BCcero 6bbio caenaHo 1440 pykonoratiin. Mo CKOMbKO YeNoBEK M3 Karaom NapTuM MpUMHMMAro y4acTue B
3acefaHum ['ocayMbl?

9. Hamgute HauMeHbLLee fenAweeca Ha 11 HaTypanbHoe umcno ¢ cymmon umdp 2015.

10. KoT MoXKeT CbecTb r’MpRAHay COCUCOK 3a 37 MUHYT, a nec — 3a 23 MyHYT. OHM Ha4anu ecTb C ABYX KOHLIOB,
M KOrAa Cbenu BClO, TO MOCYATANM, CKOJIbKO MPOLIEHTOB OT BCEM TMpNAHObI [A0CTanoCch KarkaoMmy.
Okasanocb, 4To KoTy AocTanoch Ha 10% rupnaHabl 6onblue, YeM ncy. KTo 13 HUX Havan ecTb paHbLLUe U Ha
CKO/MbKO MUHYT? 3anmLum peLLeHme 3aaun ¢ 00 bACHEHMEM.

OTBETbI:
1. 12vacos 5. B9uacos 51 MuHyty
2. 1458 6. 24 rpynnbl
3. 31 crygeHt 7. 35
L. 15KM/Y 8. 45132 yenoBeka

9. 5399...9 (223 neBATKM)

10. 10 MuHyT. Bo3amoxcHoe peweHue. O4eBMOHO, YTO KOT Cben 55% BCen rvpnaHgbl, a Nec —
45%. Kot notpatT Ha cBoto YacTb cocucok 37x0,55=20,35 MuHyT, a néc — 23x0,45=10,35 MuHyT.
CrnenoBatesibHO, KOT Ha4an ecTb rMpRAHY paHblue Ha 10 MUHYT.
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® 2016-2017 y4ebHbIN rop
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1. TpaHcrmopTpoBKa KOCMMYeCKOro Kopabna AnA 3anycKa OT aHrapa K CTapToBOM MIOLLLAZAKE NPOMCX0AUT Mo
penbcam (napa penbc). CneumanbHble TVMbl PeNbCOB M3rOTaBAMBAIOTCA MO 3aKa3 TObKO C A/IMHAMVK 7 U
12 MeTpoB. CKoMbKO pasHbiX CNocoboB COCTaBWTb (BbINOMKMTL) NyTb AnnHon B 100 MeTpoB [0 CTapTOBOM
MN0LWAAKN U3 ABYX TUMOB PESbC, ECIIN ANUTb PeSbChl HA YacTW Heb3A?

2. [locTaBb BMeCTO 3Be3004eK TaKkme umpbl, 4tobbl uncno 32*35717* gennnoch Ha 45. B oTBeTe 3anmwwumTte
MCXOLHOE YmCro.

3. Ectb aBe 6onblLumne EMKOCTU € conAHbIM pacTBopoM 10% 1 15%. EcTb Takke EMKOCTM 3, 4 1 5 nuTpoB. Kak
C NOMOLLIbIO NepenvBaHmiA noiyunTs 1 antp 12% pacTtBopa conm?

4. B3anu yeTblpe HaTypanbHbIX YMCna, CyMMa KoTopbix paBHa 111. Kakoe Hambonbliee 3HaueHWe MOXKeT
NPVHUMATb MX HaMbOoMbLUWIA 0bLLMIA aenuTens?

BbinuLum npyMep, NOATBEPHKIAIOLLINIA TBO OTBET.

5. WM3BecTHo, YTO M3 BOCbMM MOHET 0fiHa danbLUMBanA (bonee nerkan). Kak onpenenvtb danbLUMBY0 MOHETY
[BYMA B3BELLUMBAHMAMM Ha [BYX4aLlleyHblX Becax b6e3 cTpenoK?

6. ﬂ,OHa)-HMTe, YTO CyMMa NiobbIX ABajuatn nocnenoBaresibHblX HAaTypasibHbIX YACEN HE AENNTCA Ha 4.

7. KaK c noMoLLbio TOMbKO NIMHEAKM W LMPKYNA pa3aenvTb NPAMOYroNbHUK (He KBaapaT) O[HOM NpAMOi
NMHWEN TaK, YTObbI M3 ABYX MOMYYEHHBIX YaCTEN MOMHO ObINO COCTaBUTL POM6?

8. JIndT mecATMITaKHOro O0Ma, ABUraAcb PaBHOMEPHO, MOAHMMAETCA Ha 5-bi 3Ta 3a 0,5 MUHYTHI. 3a
KaKkoe BpemA MGT nogHnMeTcA Ha 10-bin aTax?

9. Hantn HanMeHbLLIee HaTypasbHOe YKcio, CyMMoK Lndp KoToporo AsnAetcaA umcno 2017.

10. Knetkm LwaxmatHoM OockM 8 x 8 packpallieHbl 0bbl4YHbIM 06pa3oM B benbiid 1 YepHbIn LBeTa. C JoCKow
NpoBOAAT CneayloliMe OeNCTBAA: 3a Kadbl Liar paspellaeTcA MOMeHATb MecTaMu [Ba iobbix
FOPV30HTaNbHbIX pAda WM [OBa MobbIX BepTUKaNbHbIX. MOMHO MM 3@ HECKONMbKO LIAroB cAenatb
NOMOBMHY LUIAXMATHOM [OCKM Oenoi, a BTOPYIO MOMOBMHY — YEPHOM (Hanpumep, neBad U MpaBad
nosoBuHbI)? OTBET 060CHOBAT.

OTBETbI:
1. Hambonee nonHbI oTBeT - 2102 cnocobos. Bo3MoHbIn otBeT: 210.

BoamoxcHoe pewerue: 1) CHa4ana pelumnM 3agady 0 BO3MOMKHbIX Habopax ABYX TWMOB PESibC, 13 KOTOPbIX
byget coctasneH nyTb B 100M. [InA 3toro, 4OMYCTUM, YTO X U Y — HEOBXOAMMOE KOMMYECTBO PesbCoB
omHoW 7 wn 12 MeTpoB COOTBETCTBEHHO. Torfa, COCTaBMM  YpaBHEHWE B LeSbIX  YMCrax:
7x + 12y = 100, onA pelleHVA KOTOpOro CHavana BOCMOJIb3yeMcA CBOWMCTBOM KpatHocTw. [lBa
CraraemblX M3 TPEX KpaTHbl 4, MO3TOMy K TpeTbe 7x i 4, OTKyda cnedyet x : 4, rge AnA ynobcrea
0603HauMM x = 4x;. lNoactaBnAA 06paTHO B ypaBHEHWE W pa3denvB Ha 4, MOy4MM OKOHYATENbHO
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7x, + 3y = 25. Tyt npoule nepebpatb BO3MOXKHble Lenble pewwenna ana x; (0, 1, 2, 3). Mogonget
TOJIbKO BapnaHT x; = 1, OTKy[a peLUeHneM ypaBHeHUA ABniAeTcA Napax = 4,y = 6.

Wtoro, anA yctponctea nytv (napa penbc) notpebyetcA KOMMMeKT n3 8-mu 7-mMeTpoBbix U 12-Tn 12-
METPOBbIX PesibC.

2) Tenepb Npo YKNaAKy nyTen (ABa napannenbHbix oTpeska no 100 MeTpos). PaccMoTpUM yKNaaKy 04Horo
otpeska B 100 M: HeobxoOMMO pacnoNoMKWTb YeTbipe 7-MeTPOBbIX WM LecTb 12-MeTpoBbIX Perbea,
YKNagbiBaA WX B pa3HblX KOMOMHaUMAX. PacmonosuM cHayana 7-MeTposble: 4eTbipe penbca Ha 10

BO3MOHHbIX MECT — KOJIMYECTBO I-(OM6MH8L|,VIIZ, COOTBETCTBYIOLLIEE KOJIMYECTBY coyeTtaHmn 3 10 no 4,
10!

4!-(10—4)!
eIMHCTBEHHbIM cnocoboM. [AToro, coctaBuTb 0Tpe30K 13 10 penbcoB ABYX Pa3Hbix OfMH B HALLEM Clyvae
MorkHO 210 cnocobammn (MprMeYaHme: MOMHO CHa4ana yKnaabiBaTb 12-MeTpoBble PesbChbl, KOMMYECTBO
KoMbWHaLmi TakKe bydet 210).

utoro Ciy = = 210 KoMbuHaumn. Ha octaBLuMecA MecTa yKnadblBaem 12-MeTpoBbIe PesbChl

3) Tak Kak BTOpOM 0Tpe3oK (mapannenbHbid, 100 M) MOXKHO YKNMafbiBaTb HE3aBMCMMO OT MEPBOO, TO
KOMIMYECTBO BCEX BO3MOMHBIX KOMBUHALMIA MO npaBurny npousseneHnsa pasHo 210 - 210 = 2102,

3233571751 328357170. BapuaHTsl undp BMecTo 38€3ao4ek —3 1 5, 8n 0

Habpatb 10% pactBopa B 3-X MTPOBYIO EMKOCTb M NEPENNTL B 5-TW NIUTPOBYI0. 3aTeM JOAMTL 40 NOJHOM
5-nmtposyto 15% pacTBopa (HanpuMep, € NOMOLLBI 3-X JIMTPOBOK). 3aTeM, NepennTb 13 5-TW IMTPOBON B
4-x nutposyio. OcTaBLLeecA B 5-Tv IMTPOBOKN EMKoCTM — 1 inTp 12% conAHoro pacTsopa.

BoamoxcHoe peweHue: 1) CHavana peLumTb 3aady 0 CMecAx: HanTv oTHolleHne Konmyectsa 10% m 15%
pacTBOpoB AnA nonyyeHna 12%. Hanpumep: x 1 y — KonnyecTsa (B 1Tpax) pacTBOPOB AS1A MOYYEHMA

cmecn 12%. Torpa ypaBHeHuwe 2LXH0I%Y 0,12 MoeT 6bITb 3anmcaHo B Buae 0,02x = 0,03y,

OTKy[1a Hy*KHOE COOTHOLLIEHVE 0OBEMOB ANA CMeLIMBaHNA — 3: 2.

2) Octaérca cmewwatb, HanpuMep, 3n 10%-ro pacteopa u 2n 15%-ro pactsopa B 5-1MTPOBOM EMKOCTU 1
ot™MepuTb 1 nnTp nonyyeHHoro 12% pacteopa. Hanpumep, Tak: Habpatb 10% pactBopa B 3-x IUTPOBYIO
EMKOCTb M NepennTb B 5-TW JIMTPOBYI0. 3aTeM J0NWTb 40 NOHOW S-nmuTpoByto 15% pacteopa (HanpuMep, ¢
NOMOLLBI0 3-X JIMTPOBON). 3aTeMm, nepenntb M3 5-TK IUTPOBOM B 4-x nnTposylo. OcTaBlueecA B 5-Tu
nuTpoBON EMKocTM — 1 ninTp 12% conAHoro pacTeopa.

3. Yetblpe uncna, KpatHble 3 1 B cymme paiowme 111, BosmoxcHoe peweHue: cM. N° 9 Ha cTp. 21
BosmooicHoe peweHuge: cM. N° 6 Ha cTp. 21

BoamoxcHoe pewerue: 0603Ha4MM AaHHble Yncna Kak m,n+ 1,n+ 2,...,n + 19. Nx cymma ectb
acno 20n+ (1+2+3+...419) = 20n+ ((1+19)+ 2+ 18)+ B3+ 17)+...+(9 +
11) +10)=20n+9-20+ 10 = 20(n + 9) + 10, roe nepBoe cnaraemMoe AeNUTCA HaLeno Ha 4,
a BTopoe, 10 — He menwutcA. CnegoBatesibHO, MO CBOUCTBY AE/IMMOCTY, BCA CyMMa 13 [BafLATK YMCEN He
LenuTcA Ha 4. Yto 1 TpeboBanoch [oKa3atb.

BosmoxcHoe peweHue: [paduyeckoe pelleHne, CBA3aHHOE C MOCTPOEHMEM C MOMOLLbI LMPKYNA ©
nuHenku. 1) [1nA Hauana BbIACHMM HEKOTOPble CBOMCTBA pa3spe3a. PoMb — dumrypa ¢ YeTblpbMA PaBHbIMM
CTOPOHaMK, NOTOMY pa3pe3 1 bydeT, B UTOre, CTOPOHOM poMba UM NIMHKEN CKNENKM GUIypbl (HO CKNenKa
TOMBKO C YacTblo bosiee ONMHHOM CTOPOHBI). PaccMoTpyM nepBbit BapuaHT. CKnemBatb Kycku bydem no
MaJjio CTOpPOHE MPAMOYIOfbHMKA (3Ta NIMHMA BydeT Kopode ASMHBLI CTOPOHLI byayllero pomba). Toraa,
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ANVHa CTOPOHBI POMBa MOMKET BbiTb PABHO TOMBKO AIMHE 6OIbLLEN CTOPOHbI MPAMOYTObHUKA. TO ECTb,
ONVHa pa3pe3a A0MKHa ObITb paBHOM AnvHe bonbluei cTopoHbl. 2) OaWH M3 cnocoboB MOCTPOEHNA:
MPoBeaEM NIMHMI0 pa3pe3a Yepe3 0fHY 13 BEePLLIMH NMPAMOYrofbHMKa, PaBHYIO Mo AsMHe 60sbLLENR CTOPOHe
(370 MOXKHO CcOenatb C MOMOLLbI0 LMPKYNA, NOCTaBMB MIfy B OfHY M3 BEPLUMH W B3AB PacTBOPOM

paccToAHMe 6osbLLIEN CTOPOHbI, OTMETUTL TOUKY Ha MPOTMBOMOSIOHKHOM BONbLLEN CTOPOHE — 3T0 1 bygeT
BTOpas TOYKa paspesa).
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8. 1,125 MuHyTbI (9 /8 MUHYTI) MK 67,5 CEKyHABI.

Bo3moxcHoe peuwieHue: 3aMeTVM, YTO NPy NOAbEME Ha D-bllh 3TaXK MMGT NPOXOAMT 4 3TaxKa, TO eCTb OOMH
3TaX 3a 1/8 MUHyTHI, @ npu nodbeMe Ha 10-bii aTaxk npoxoaut 9 sTarken —3a 9 - 1/8 = 9/8 MUHyTHI.

9. 1999...99, roe 0eBATOK B COCTaBe YMCSIA POBHO 224 LUTYKW.

BosmoxcHoe peweHue: cM. N° 7 Ha cTp. 21

10. Her, Henb3s.

BosmoxcHoe pewerue: [loKa3aTenbCTBO OT MPOTMBHOMO WM, MCMONb3ys METOf WMHBapuaHToB. [lpu
NepecTaHoBKE MMEET CMbIC/T MeHATb TOMbKO PasHble psfdbl, KOTOpble MepBOHaYasibHO COOTBETCTBOBANM
pAfaM pasHoit YétHocTW. OfHaKo, Npu loboI NepecTaHoBKe B KaraoM pady byneT 4 6enblX 1 4 YEPHBIX
KNeTKM (3T0 MHBAPMaHT 3aaum). 3T0 03HAYAET, YTO B OKOHYATENIbHOM BapMaHTe NepecTaHoBOK Mtoboi paf
(BEPTVKANbHBIA UM TOPU3OHTANbHBINA) BYIeT MMeTb POBHO 4 Oenbix M 4 YEPHBIX KNETKM, YTO
MPOTMBOPEYMT TPEBYEMOMY M0 YCIOBI0 BApaHTY PACKPACKM LLIAXMATHOM [10CKU.

3AAHUA PECNYBJIMKAHCKOI0 3TANA (P3)
® 2015-2016 y4ebHbiv rog

08u32 ’ 22un34 ‘ 1.8m34 ‘ 0.4unsh ’ 08uss ’ 22136 ‘ 1.7n36 ‘ 0.1mn3é

1. 10puin AnexceeBuny npuayman HatypasnbHOe YMCIo, KOTopoe MMeeT 61 pa3pAgd U COCTOMT U3 ABOEK, TPOeK
¥ 4eTBepOK. Mpw 3ToM ABoeK Ha 19 borbLue, YeM YeTBEpOK. HamawTe 0OCTaToK OT AENeHWA 3TOro Ymcna
Ha 9.
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2. Tpoe UrpoKOB MrPAIOT B HACTOSBHbIM TEHHUC, MPUYEM TOT, KTO He MPUHMUMAET y4acTuA B aHHOM NapTum, B
CnefyloLLen urpe urpaet ¢ nobegutenem. B pesynbTtate nepBbit Mrpok ceirpan 10 naptui, BTopom — 21.
CKo/bKO NapTuK Cbirpan TPETUA UFPOK?

3. B pAaga BbinvcaHbl B NopAAKe BO3pacTaHWA Ymcha, genawmeca Ha 9: 9, 18, 27, 36, ... . [loa KarabiM YnicioM
3TOr0 pAZa 3anMcaHa ero cyMMa Lumdp. Ha Kakom MecTe Bo BTOPOM pAAY BriepBble BCTPETUTCA Unco 817

4.  QyT60MbHBIN MAY CLUMT U3 32 NIOCKYTKOB: BEMbIX LLIECTUYOMBHUKOB 1 YePHbLIX MATWUYONbHUKOB. Kaabii
YepHBIA NOCKYTOK FPAHMYMT TOMbKO C BefbiMK, @ Karabl Benblin — C TpeMA YepHbIMK 1 TpeMA benbIMu.
CKO/bKO NOCKYTKOB YepHOro LiBeTa?

5. CKOMbKO CyLLECTBYET YeTbipex3HauHblx umncen, He gendAwwmxca Ha 1000, y KoTopbix NepBas 1 NocneaHaAs
UMPpbI YeTHbIE?

6. BoccraHosute uncna B npumepe CTAA + BOPOH = JIETEJIA, ecnm pasHble 6ykBbl 0603Ha4aloT pasHble
Lmdpbl, @ 0AMHaKOoBbIe byKBbI — 0AMHaKoBbIe Lmdpbl, 1 Ymcno CTO genutca Ha 139.

7. BwenHesHo B nongeHs 13 MockBbl B AcTpaxaHb v 13 ActpaxaHu B MOCKBY BbIXOOMT PECOBbIN TEMIOXO0L.
Tennoxog, Bbllleawmin 13 Mocksel, MOEeT [0 AcTpaxaHu POBHO YETBEPO CYTOK, 3aTeM [BOE CYTOK CTOWT, U
B MONJeHb, Yepe3 [ABOE CYTOK Mocse CBoero npubbiTiA B ActpaxaHb, oTnpaBnAeTcA B Mocksy. Tennoxog,
BbiLLe ALK U3 AcTpaxaHu, naet 4o MocKBbl pOBHO MATL CYTOK W, NOC/e OBYXCYTOYHOr0 OTAbIXa B Mockse,
oTnpaBnAeTcA B AcTpaxaHb. Kakoe HanMMeHbllee KOfMYeCTBO TenjoxodoB A0MKHO paboTatb Ha MHWM
MockBa — AcTpaxaHb — MocKBa npw 0NMCcaHHbIX YCOBUAX OBUMEHNA?

8. Cawa v AnZpen vrpatoT B 0AHY KapTouHyio urpy. Y Cawwm ecTb Konofa 13 32 KapT, ¥ OH BbITaCKMBAET MO
oyepean 4 npou3BonbHbIE KapTbl U3 3TOM Konmodbl. CKoMbKO ecTb cnocoboB BbiaaTh AHAPEI0 KapThl TaK,
4T0bbI CPeam HMX bblv TPM 0OANHAKOBOMO JOCTOMHCTBA?

OTBETblI:
1. 2 5. 1996 uncen
2. 11 naptui 6. 8375+94642=103017 vim 8372+94645=103017
3. Ha111111111 mecte 7. 13 Tennoxonos
4. 12 NOCKYTKOB YEPHOrO LIBETA 8. 60216 cnocobos

® 2016-2017 y4ebHbin rog

ivs3 | 12vs3 | 02vs3 | 02vs3 | O4ws3 | 03us3 | 02ws3 | 05ws3

1. JokawuTe, uto umcno 291> He 6onee yem 23-3HauHoe (COCTOMUT He 6oree Yem 13 23 Lmdp).

2. [okawmte, yto umcno 20172 + 22917 g3aumHo npoctoe ¢ uncriom 2017 (06a He MMeloT 06LmX
nenutenen, kpome 1).

3. B pmepeBeHcKoM HayanbHOM LuKone yumtcA Bcero 20 getei. Y miobbix ABYX M3 HUX eCTb 06WMIA Oef.
[loKkarmTe, 4TO Yy 0AHOI0 M3 [1e0B B 3TOM LLKOJIE YYUTCA He MeHee 14 BHYKOB 1 BHYYEK.
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4. MOMHO N PacCTaBUTb Ha MOCKOCTM 9 TOYEK TaK, UTOObI HUKaKMe 4 He Nerkanu Ha 0HON NPAMOW, HO K3
MobbIX LIEeCTM HawmMcb 3, nedallMe Ha OAHOM npAMOA. Ecimv MOMHO, npuBeauTe npuMep
PACMoNOXKEHNA.

5. Tleta Boinucan Bce cnoBa (He 06A3aTeIbHO 0CMbIC/IEHHbIE), KOTOPLIE MOMTY4YAIOTCA BbMEPKMBAHWMEM POBHO
ayx byks 13 cnosa MHTEIMPUPOBAHWE, a Baca caenan To e camoe co cnosom CYTNEPKOMIIBIOTEP. Y
KOro nosyumnock bonblue pasHbix cios? OTBeT 0bocHywTe.

6. CKOMbKO CyLLIECTBYET CEMM3HAYHbIX YMCEN, B 3aMMCK KOTOPbIX MMEEeTCA XOTA Obl Be OAMHaKoBbIe LMdpbI?
OTBeT 0bocHywTe.

7. [okarwuTe, yto gocky pasmepoM 10x10 KneTok Henb3A pa3pe3atb Ha QurypkM B dopme OyKebl T,
COCTOALLME U3 YETLIPEX KITETOK.

8. B BepLumHax Kybuka Hanmcanm ymncna ot 1 4o 8, a Ha KaaoM pebpe — Moay/b PasHOCTM YMCEN, CTOALLIMX
B €ro KoHLax. KaKkoe HaMMeHbllee KOfMYeCTBO PasfMyHbIX YMCEN MOMKET ObiTb HamMcaHo Ha pebpax?
OTBeT 0b0oCHyMTE.

OTBETbI:

1. Bo3modcHoe peweHue: Hanpmep, [OCTaTOYHO NMOKa3aTk, YTO
2915 < 301> =3-31%.10> =3-97-10% < 3-10%*7 < 10%3.

2. BosmoocHoe peweHue: [Joka3aTtensCtBo 0T MpoTvBHOrO. [lyctb 0ba umcna umeloT oblime genvtenu.
Yncno 20172, oueBnaHo nMeet ¢ umuciom 2017 obumin aenutenb. Mo CBOMCTBY AENMMOCTM CyMMbI [IBYX
YKCen, ecniv NnepBoe UMeeT AaHHbIA fenuTenb ¢ uncnoM 2017, To ero MeeT 1 BTopoe yuncho. Ho uncno
2017 - HeyeTHOe, M BCE €ro [eNUTeNN CyTb HeueTHble umcna, a umcno 22°17 we umeer Opyrux
LieNIMTeNen, KPOMe CTEMEHeN Yncia 2, To eCTb BCe ero OeUTeNn — YeTHble umcna. [poTvBopeyne, TaK Kak
HeT JenuTenen 0AMHaKoBOW YETHOCTU. CrniegoBaTtenbHO, YTBEPHKAEHME [0Ka3aHo. MoryT bbiTb 1 apyrve
naev [oKa3atensCcTBa (KpaTHOCTb, IKBMBANIEHTHOCTL MO MOAYAIO, Nepebop AenuTenen).

3. BosmoxcHoe peuwerue: Bo3bMEM NiobHOro y4eHMKa, y KOToporo ecTb 2 Aefda — 0603HauvM [ef0B Kak A u
B. Tenepb CrpynnvpyeM BCex Y4eHMKOB B 3 rpynnbl: 1) BCe y4EHMKK, Y KOTOpbIX AeAamm ABnAioTcA A n B
(06a), 2) y4eHWKN, Y KOTOPBIX OAMH 13 AeaoB A, a BTOpow He B, 3) y4eHMKK, Y KOTOPbIX 0AWH 13 AeoB B,
a BTopou He A. Ecnm uz rpynn 2 u 3 TonbKo ogHa Henyctad, To y Bcex 20 y4eHWKOB ecTb 0AMH 06LLMI aep.
Ecnm rpynnbl 2 1 3 obe HenycTble, TO Y HWX OOMHeEH bbiTb 06LLMI Oe — 0603Ha4YMM ero Kak C. Ecnm
NPeanooxKMTb, YTO MMeeTCA YeTBEPTLIM Aef (B rpynnax 2 1 3), To 06A3aTenbHO HaayTCA YYeHUKM (13
pa3HbIX FPYNM), y KOTOpbIX HET 0bLuero Aeda. [poTeopeyre. Takum 06pa3oMm, B 3TOM Cilyyae [ef0B He
bonee 3-x. Mpmennm npuHUMN Oupmxne. Myctb, Hanpumep, Ha 23 ¢eBpana Kamabi YYeHWK HanuLeT
no3agpaB/eHMe KarkaoMy 13 CBoMX AedoB. Torada, Bcero noapasneqni 2 - 20 = 40 wryk (Kponuku) un
npeaHa3HayaloTCcA OHM TPEM fdefaM (KneTkm). Torga, no npuHumny Oupuxne, umeem: 40 = 3-13 4+ 1,
OTKY[a BEPHO YTBEPHKIEHME, YTO HAaMAETCA XOTA Obl OAMH Aef, Y KOTOPOro He MeHee 14 no3papaBneHwin ot
ero BHyKOB M BHy4eK. BO3MOMHO 40Ka3aTeNnbCTBO C UCMO/b30BaHNeM rpados.
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4. MorkHo. BapraHTOB MHOT0, HanNpyMep: CM. PUCYHOK.

5. Y Bacw. Bo3moxcHoe peweHue: 3aMeTuM, 4To 06a CnoBa,
NHTEIPUPOBAHWE n CYNEPKOMINBIOTEP nMetoT ognHakoBOe KOMYecTBO
CMMBOOB. [103TOMY, BbIYEPKMBAA MO ABe OYKBbI M3 KaXaoro C/oBa,
KOJIMYECTBO BapMaHTOB BbIYEPKMBAHUA B 0O0MX Cly4anx OAMHAKOBO, eC/n
CYMTaTh, YTO BCE MOJTYHaAlOLLMECA CNOBA Pa3nnyHbl. TaKMKe 3aMeTUM, YTo
0[MHaKOBbIE C/1I0Ba MOIYT MOJy4aTbCA MNPV BbIMEPKMBAHNM OIHOM U TOM e
napbl byKB, XoTA bbl 0AHa 13 KOTOPbLIX CTOMT Ha pa3HbIX MECTax B MCXOHOM
cnose. B crnose CYMNEPKOMIIBIOTEP Tonbko Tpu nmostopAowmxca bykebl ([, E 1 P), n croAtT oHu
HecuMMeTpyHo, a B cnose VIHTETPUPOBAHUE ectb cuMMeTpuuHoe BxoxaeHve 6yks M un P
(nHTerPVIPoBaHwe), Npy BbIYEPKMBAHMM KOTOPbIX B coveTaHnn PU v VP, nonyyaem 0fHO 1 TO e CoBo
WHTEIPOBAHWUE. CnepoBartenbHo, y ety BbINMCaHO, Kak MUHUMYM, Ha O[JHO CNOBO MeHblLLIe, YeM y Bacu.

6. 8455680. Bo3modicHoe peweHue:. KonmnmyecTBo BCEX CEMM3HAYHBIX YMCES, HaMMEHbLLIee 13
KoTopblx ecTb 1000000, a MakcuManbHoe — 9999999, HaxogmtcA Kak 9999999 — 1000000+ 1 =
9000000 = 9 - 10°. 370 KONMYECTBO COCTOUT M3 CyMMbI BCEX CEMMU3HAUHBIX UMCET, B 3arMCh KOTOPbIX
MMeeTCA XOTA Dbl [Be O[MHAKOBbIE LMdPbI M YMCES, B 3aNMCK KOTOPbIX BCe LMpbl pasinyHbl. Hanoem
KONMYECTBO MoCneaHUX. PaccMOTpMM TaKoe 4mcio Nopa3pAdHO: Ha MepBoM MecTe (CTapLumi paspAm)
CTOWT KaKaA-nnbo umdpa, Kpome 0, Ha BTOPOM — 0fHA M3 9 BO3MOMHbIX, OT/IMYHAA OT nepBon. Ha
TpeTbeM MecTe — OfHa M3 8 BO3MOMHbIX, OT/IMYHAA OT MepsbiX ABYX, M Tak fAanee. [lo npaswny
NPOM3BELEHNA, KONMYECTBO TaKkux uncen 9-9-8-7 -6+ 5 - 4, 0TKyOa KOMMYECTBO YKCeS, B 3anuncu
KOTOPbIX MMeeTCA XOTA Obl 1B OAVMHAKOBbLIE LUMGPLI, eCTb 9 - 106 —-9:9-8-7-6-5+ 4. Boumcnas,
nony4nm 8455680.

7. Bo3moxcHoe peweHue: Vicnonb3yem LaxMaTHyl0 packpacky [10CKM ANA [0Ka3aTesbCTBa. 3aMeTUM, YTo
Mpu Nio6oM pacnosioreHn Gurypbl T Ha [JOCKE OHA 3aHUMAET MO0 OHY, MO0 TPY YEPHBIE KNeTKM. TaK
KaK Mo yCroBuio HeobXxoaMMO paspesaTb BCO JOCKY Ha GUrypKM, TO KOMMYECTBO WX ByaeT onpenensThea

10-10 . .
4MNCJIOM a = 25. TaK KaK Karpgad COAEPHUNT HEYETHOE YMCIO YEPHBIX KNETOK, TO BCEr0 YepHbIX

KNeTOK Ha 25 ¢urypKax bydet Takwe HeYETHOE YMCIO, @ 3TO MPOTMBOPEUME, TaK KaK MNPy LLIaXMaTHOM
.. o 100 ..
PacKpacKe KOMMHECTBO YEPHBIX KNETOK Ha BCelt [ocke —= = 50 — 4éTHoe KonmuecTBo. CneoBaTesbHo,

TaKOe pa3pe3aHne NOCKN HEBO3MOHHO.

8. 3uncna. Bo3amoxicHoe peweHue: Kaxaan BeplumHa Kyba coeiMHeHa pebpamm ¢ TpemMA ApyrMm
BEPLUMHAMM, MNO3TOMY PasHbIX MOAYSEN Pa3HOCTEN MeIy N0ObIMM YeTbIPbMA YMCIIaMN HE MEHbLLIE ABYX.
Ecrnm paccmoTpeTb BepluMHbl € umdpamm 1 mnm 8, To ANA HUX KOMMYECTBO Pa3HOCTEN PaBHO TPEM.
[MoKarkeM, YTO TpM M ecTb McKoMoe 4mcno. [logbepéM npumep C KOMMYECTBOM Pa3HbIX Mopdynen
pasHocTei. PaccMOTpMM oOvH KBafpaT, B BepLUMHAX KOTOpOro HaxogAarcA umcna 1,3,5,7,
PACMooXKeHHbIX MO 4acoBOWM CTpenike. BTopoi KBagpaT (paBHbIM MEPBOMY) — a@HANOMMYHO C YMCIaMK
2,4,6,8. CoeqnH1M Tenepb MOMApPHO BEPLUMHbI [BYX KBa[paTOB PEbpamu, [/MHA KOTOPbIX pPaBHa
CTOPOHe KBaJpaToB B criedyloweM nopagke: 1— 2, 3— 4, 5— 6, 7— 8. 3aMeTnM, 4To B TaKOM Cllyyae
Pa3HbIX MOAYNen pa3HOCTM Ha Bcex pebpax byoet Tpu: 1,2 n 6. EcTb 1 apyrie cnocobbl pacnonoeHms
yMCcen B BepLUMHaX KybuKa, NoaTBepHKaaioLLIME OTBET.
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8 Knacc
3AIAHUA LWKONBHOMO 3TANA (LLI3)

® 2015-2016 y4yebHbIV roa

05v32(07 32| 1432 09w32| 1v32 |08v32|08u32|06m32(03 a2 05v32|04us2 02 vk

1. KocMuueckmin watrn ot 3emam oo Mapca neten co cpeaHeit ckopocTbio 600 KM/MUWH, a obpaTHO
BO3BpaLLarncA co ckopocTbio 400 KM/MWH. KakoBa ero cpedHAA CKOpoCTb?

2. [lpamad, npoxopAwian Yepe3 BeplumHy A n Touky E Ha ctopone BC npamoyronbHvka ABCD, penut
NPAMOYroNbHUK Ha [Be YacTu: TpeyrofbHnk ABE v Tpaneumo AECD. N3BecTHO, YT0 Sypr : Specp = 1/7.
Hamoute BE : EC.

3. Hap o3épamun netenm rycu. Ha KaxaoM o3epe caamnach MosoBMHa rycei W eLlé noaryca, ocTasbHble
netenu ganblue. Bee cenv Ha cemm 03épax. CKombKo bbiro rycein?

4. CKOMbKO CYLLECTBYET MATM3HAYHbIX YMCEN, OECATUYHAA 3anMCb KOTOPbIX HaYMHAEeTCcA C 1 M ComepHuT
POBHO [1BE OMHaKoBble Lndpbl?

5. 0na 3agymana yeTbipe LiefblX YMCa, a 3aTeM Hallfia BCe WX MOMnapHble CyMMbI. [1ATb U3 HX OKa3anmnchb
pasHbl 70, 110, 120, 180 v 230. YeMy paBHa Lwectaa cymma?

6. CKOMbKMMM CNIOCOBaMM MOXKHO paccTaBuTb umcna 1 v -1 Bo Bex KNneTkax TabmnLibl 4x4 TaK, YTobbl CyMMa
BCEX UMCEN B KarK[0M CTPOKe 1 B KamaoM cTonbLe bbina pasHa 07

7. Pa,umoynpaBnHeMaﬂ MallWMHKa BblE3XKAET U3 HEHOTOpOlZ TOYKK. OHa OBMMKETCA N0 I'IpFIMOl71, d o KoMaHfe
MOMET NMoBOpa4MBaThb HAJIEBO POBHO Ha 17° (oTHOCUTENBHO MPEXHEro HanpasieHNA HBMH-(EHI/IFI). Kakoe
HaMeHbLLIEE YNCIT0 KOMaH HEO6X0,EMMO, YT06bI MaLLIMHKA BHOBb MpOoLLIa Yepes ToYRY CTapTa?

8. Hangute HaMMeHblLiee HaTypanbHoe n Takoe, uto Bce 73 apobu 19/(n+21), 20/(n+22), 21/(n+23), ...,
91/(n+93) HecoKpaTUMBbI.

9. Bce YETBIPEX3HAYHLIE HYNCIIa, LI,VI(I)pr KOTOPbLIX Pa3finiHbl U CTOAT B MOPAAKE BO3PaCTaHKA, BbllMACanu Apyr
3a [pyroM — CHOBa B nopAaKe BO3pacTtaHKA. Kakoe uncno ctout Ha 99-m mecte?

10. M3 Knacca ronoBONOMKY pewwnnm He Bce, HO He MeHee 85% yueHWKoB. HalTu HavMeHblLLiee KoIM4ecTBO
Y4YeHMKOB B Kracce.

11. Hangwute 2015-1 uneH nocnegosatenbHoctw: 1,2, 1,2,3,2,1,2,3,4,3,2,1,2,3,4,5,4,3,2, 1, ...

12. MNATb pabOTHMKOB, HMBYLLUME B pa3HblX ropodax, MoAyYMnM 3apnnarty, oaHn bonblue, Apyrue MeHblue:
14300, 23300, 31300, 41000 v 41300 pybnen. Kasabi M3 HAX MOXKET NocnaTh AeHbrv ApYroMy Mo noYTe.
[pn 31OM nouta bepét 3a nepesog 10% oT nepecbinaemont cymmbl AeHer (4tobel npuwno 100 pybnen,
Hapo ynnamte 110 pybneit). OHM XOTAT mepecnaTb AeHbrM TaK, YTOObI y BCEX OKa3anoCb MOPOBHY
KOMMYECTBO [eHer, a NoYTa Noayymna Kak MoHO MeHbLLe. CKOMbKO byAeT JeHer y Karaoro npy camom
3KOHOMHOM Crocobe nepechInkm?
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OTBETbI:

1. 480 KM/MuH 6. 90 cnocobamw

2. 13 7. 11 KoMaHf

3. 127 rycen 8. 95

4. 5040 ymcen 9. 3478

5. 190 10. 7 y4eHnKoB
11. 35

12. 29800 py6reit

BoamoxcHoe peweHue: Ecnn 6bl noyTa He bpana AeHer 3a nepeBof, TO MOC/e NEPEeChIKM Y KarKaoro
bbio 66l 151200 : 5 = 30240 pybna. MNyctb Bce nonyyat no x pybnen, acHo, yto 23300 < x < 31300.
3HauuT, Tpoe caMblx «boraTbix» AOMHHbI NOCNaTb AeHBIM ABOMM CaMbIM «beHbIM». VITaK, nonyveHo
no noyte (x — 14300) + (x — 23300) = 2x — 27600 pybna n noyta nonyunt 10% oT 3TOM CyMMBbI.
Monyymm ypaBHeHue: 151200 — 0,1(2x — 27600) = 5x, peLuas Kotopoe, HaaeMm x = 29800 (pybnein)

® 2016-2017 y4ye6HbIN rop

13133 141433\171434\111433] 235 12vak 25wt 05wah 2us5 1333 0.6us’5 12vs5

MeTeopuT, BepTVKanbHO NaaaloLwmin Ha 3emnto, bbin 3ameyeH 3a 200 kM go Bxoada B atMocdepy. CpeaHan
CKopocTb ero B 6e3B03ayLUHOM npocTpaHcTBe 40 KM B CekyHAy, a nmpv Bxofde B atMocdepy cpeaHas
CKOpOCTb YMeHbLLaeTcA 1 coctaBndAeT 10 KM B cekyHay. KakoBa CpedHAA CKOpOCTb MeTeopuTa 3a BpemA
HabnoaeHnA [0 MOMeHTa ero nageHnA Ha 3emnio? BoicoTy atMochepbl 3emam NpuHATL 3a 100 KM (MnHKA
KapMaHa).

bucceKkTpmchl cMexHbIX yrioB A n B napannenorpamma ABCD nepecekatot ctopoHbl BC 1 AD B Toukax M
N cooTBeTCTBEHHO. HanamTe nepuMeTp napannenorpamMma, ecii MC=3mMumn AN =8 m.

Cobakw benka v CTpenka rpbi3nm ofHy KOCTOUKY (C BYX KOHLIOB). besnka rpbi3na KocTb BOBOE Me[ifieHHee,
yeM CTpenika, HO Hayana rpbi3Tb Ha MUHYTY paHblie, YeM CTpenka. B utore, okasanocb, YTo KOCTb
[0cTanack 1M NopoBHy. 3a Kakoe BpemnA befka crpbisna bbl KOCTb B 0[MHOYKY?

Ha rnobyce npoBeneHbl napannenu v Mepuauadbl. MepuamaH — 310 fyra, coegmHAlowan CeBepHbli
nomoc ¢ t0xHbIM. [lapannenb — 370 OKPYMKHOCTb, MapanfesibHaA 3KBaTopy (3KBATOp TOXE ABMAETCA
napannenbto). Ha cKombKo YacTei pasgdeneHa NoBEPXHOCTL robyca, ecnn nposefeHbl 17 napannenen u
24 MepnamnaHa?

B rpynne HaxogArcA 12 YenoBek. HEHOTOpre M3 HUX 4YeCTHble, TO €CTb BCerfa roBOpPAT nMpasay,
OCTaJibHble BCEraa nryr. «30€ecCb HET HM O[JHOT0 YeCTHOMO YenoBeKay, — CKasan I'IEpBbIVI. «30eck He bonee
0JHOro YeCTHOro YesioBEKA», — CKa3al BTOpOVl. TpeTvu7| CKa3af, YTo YeCTHbIX He bonee OBYX, L-IeTBépTI:>II7I -
YTO He bonee TpéX, N TaK Aanee 00 [BEHadLaToro, HOTOprVl CKasan, YyTo YecTHbIX Niofen He bonee

0OMHHaaUaTh. CKOMBbKO YeCTHBbIX iofei B rpynne Ha camoM aene?
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6. B co3Be3gum TpeyronbHmKa Tpu 38e3abl 0bpasyioT TpeyrobHuK ABC. Pacctoanme AC paBHo 3,14 napcek,
pacctoAHmne BC pasHo 0,67 napcek. [Nepeumcnn Yepes 3anATyio BO3MOMKHbIE PACCTOAHMA MEMAY 3Be3AaMM
A v B, ecnv 13BeCTHO, YTO 3Ta BENMUMHA BbIparKaeTCA LeNbIM Y1CIoM napcek. (1 napcek = 3,26 cBeTOBbIX
roga)

7. [lnA HeKoTOpOro [ABY3HAYHOO YMCfia K HeMy CrpaBa W c/eBa nmpunucann umépy 2, mocie 4ero
noslyyeHHoe umcno B 32 pasa cTano 6onblie MepBOHaYanbHOr0 ABY3HA4HOro umcna. Hantw
nepBoHaYabHoe ABY3HaYHOe YMCIO.

8. [lBa KOCMMYeCKMX KopabnA KypcwpyloT Mexdy ABYMA MiaHeTaMu 3BE3AHOM cucTeMbl. [locTUrHyB
MNaHeThbl, OHM CPa3y e oTnpaBnAlTCA 0bpaTHo. Kopabnv cTapToBany € pasHbix MAaHET OAHOBPEMEHHO M
MepBbI pa3 BCTPETUMCH B NyTW B 7 a.e. (AaCTPOHOMUYECKMX eaMHMLAX) OT O[HOM 13 NNaHeT, @ BO BTOPOM
pa3 — B 4 a.e. OT Apyrov nnaHeTbl. HanTK paccToAHne Mexay 3TMMM MfiaHeTaMy B aCTPOHOMUYECKMX
eanHmuax. (3a 1 a.e. npuHMMaloT paccToAnme ot 3emam Ao ConHua, 370 npymepHo 150 MAH. KM)

9. Y MapcvaHuHa Ha pyKe 4 manbla. Kak-To Ha 3aKate CosHUA Cefl OH NoCYMTaTh: MepBbi — MU3MHEL,
BTOPOM — He3bIMAHHbIN, TPETUI — YKa3aTeslbHbIN, YETBEPTLIN — HOMBLLIOW, MATHIA — CHOBA YKa3aTesbHbIN,
LUECTON — 6e3bIMAHHbIN, CedbMO — MU3MHEL, BOCbMON — be3bIMAHHLIA 1 T.0. Kakon naneu bydet no
cyety 2017-M? OtBET 060CHOBATD.

10. Pewwure 3agady: «To» ga «3T0», [a NOMOBMHA «TOr0» [a «3TOr0» — CKOMbKO 3T0 byAeT NPOLEHTOB OT TPEX
YeTBepTeN «TOrox» [a «3T0rox?

11. HaitguTe octaTok ot genenus umcna 32" na 7.

12. MoryT nm 6bITb HepaBHBIMY [1Ba TPEYIO/IbHMKA, Y KOTOPbIX CTb 0[Ha PaBHaA CTOPOHA M MO ABA KaKMX-TO
paBHbIx yrna? OTBeT 060CHOBATE.

OTBETbI:
1. 20km/c 5. 64enoBeK
2. 38M™ 6. 3 napceka
3. 4 MuHyTHI 7. 9N
4. Ha 432 vactn 8. 17ae.
9. Mwu3snHey
Bo3moxcHoe obocHosaHue:

PaccmoTpmM pacnpeneneHne HOMepoB Mo Nasbliam: M13nHel, — HoMepa 1-7-13-19-..., 6e3bIMAHHBIA — 2-
6-8-12-14-18-..., ykazatenbHbin — 3-5-9-11-15-17-..., 60MbLLIOA — OCTanbHblE YETHBIE HOMEPA. 3aMETUM,
YTO HeYyeTHble HOMepa pacnpedeneHbl Ha MW3WHEL, W YKasaTenbHbl naney. Octanocb Hanti
3aKOHOMEPHOCTb: Y MU3MHLIA 3TO BCE HOMepa, OCTATOK OT [efleHnA Ha 6 KOTOopbIX AaloT umcno 1 — Takoe
e, KaKk 1y umcna 2017.
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10. 200%

11.1 Bo3moxcHoe obocHosdaHue:  J1oCTaTouHO paccMOTpeTb Hebonblume CTeneHu
4mncna 3 M HanTK OCTaTKM OT [IENEHMA Ha 7, HanpuMep, 3%=9 Npv OeneHnn Ha 7 AaeT 0CTaToK 2, Toraa
N0 CBOVCTBY OCTAaTKOB OT NPOU3BEAEHUA Ymcen ocTaToK oT 32" Npu AeneHMM Ha 7 TaKow e, Kak 1y
yucna 2. Y umcna 2°=8 octatok ot fenenus Ha 7 paseH 1. Torzja U3-3a KPaTHOCTY TPEM CTereHu
1008 ocTatok ot aenenua 2™ a7 ecTb 1.

12. [a, moryt Bo3amooicHoe obocHosaHue: CBOMCTBO TaKMX TPeYroflbHUKOB TaKOBO, YTO TpW yria
0[IHOr0 TPeyro/bH1Ka paBHbl TPEM yriaM apyroro. [locTaTouHo Tenepb BbibpaTh y NepBoro
TPeYronbHWKa PaBHYyI0 CTOPOHY 1 YrJibl NPV 3TOM CTOPOHE, @ B APYrOM TPEYroslbHUKE NPy paBHOM
CTOPOHE TOMbKO OAMH M3 PaBHbIX JaHHbIX Yr/I0B — BTOPOW HAMpOTMB PaBHOM CTOPOHbI. HanpuMep, 3To
BEPHO A1A NPAMOYro/IbHOr0 ervneTCKOro TPeYroNbHMKa C KaTeTaMu 3 1 4 1 rMNoTeHY30M, PaBHOM b,
M NPAMOYIO/IbHOr0 erMneTCKOro TPeYroNibHMKa C rMnoTeHy30M 4 1 kateTammn 12/5 1 16/5.

3AOAHUA MYHULIUNAJIBHOIO 3TANA (M3)

® 2015-2016 yyebHbIV rog
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1. TepmaH CrenaHoBuy 3arapan umcio bonblue 40 n mexblie 90. 310 npoctoe umcno. 0be umdpbl 3TOr0
ynucna TOMe ABMAIOTCA MpOCTbIMM umcnamun. Ecnim BbidecTb UMdpy eavHuL, M3 LUMdPbI OECATKOB, TO
MOMYYMTCA YACO, He paBHOE ABYM. Y70 3a umcno 3aragan epMaH CtenaHoBny?

2. B npAMoyronbHOM TpeyronbHUKe OAMH U3 KaTeToB paBeH 0[HOM M3 MeamaH. Kakoi yron obpasyer 3Ta
Me[1aHa Co BTOPbIM KaTeTom?

3. Hangute Hambonbluee HaTypasbHOE YMCO, COCTOALLEE M3 Pa3fMuHbIX LMGP, KOTOpoe AENWUTCA Ha
Kamaylo 13 CBOMX Lmdp.

4. B HecKO/bKMX KOLLIENbKax NexaT 0MHaKoBbIE CyMMbl AeHer. Ecin 6bl KonM4yecTBO KoLeNibKoB bbI0 Ha
1% MeHblLIe, @ IeHEr B KaXKOM KOLLESIbKE — Ha KomewrKy bonblie, To 06Lias cyMMa feHer 6bina bbl
MeHblLe. A eciin 6bl, HA0bOPOT, KOMMYECTBO KOLLEbKOB bbin0 bonblie Ha 1%, a OeHer B Karkaom
KOLLENbKe — Ha KOMerKy MeHbllie, To 06LiaA CyMMa AieHer TakKe bbina bbl MeHblue. Bo cKombKo pas
YBENMUMTCA 06LL4aA CyMMa [eHer, eCiv KOMMYECTBO KOLLENbKOB HE MEHATb, HO B KarKAblA KOLLENeK
n06aBuTb Mo pybnto?

5. Y lletv npm yMHOXeHWN HaTypanbHoro Ymncna N Ha 3 noayumnock Ymcno, cyMma umdp Kotoporo paeHa N.
Hangure HaMeHbLLee Bo3MoHHoe 3HadeHue N.

6. [lBe KoMaHabl pasbirpany NEpPBEHCTBO MO AECATM BMAaM cropta. 3a nobefy B KarkdoM M3 BMOOB
KOMaHAa Nnofyyana YeTbipe O4YKa, 3@ HUYbI0 — ABA 0YKa M 3a MnopareHre — ofHo. CyMMa 04YKOB,
HabpaHHbIX 06e1MM KOMaHaMW, OKasanach paBHa 46. CKofbKO bbif10 HUYbMX?
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7. B centAbpe 1968 roga COBETCKMIA KOCMMYECKMIA annapaT «30H4-5» C MMBbIMM CyLLleCTBaMM Ha bopTy
(Yepenaxu, NI04OBbIE MyXW, YEPBM, PACTEHUA, CEMeHa, baKTepuy) BrepBble BEPHYNCA Ha 3emnio nocne
obneta JlyHbl, @ NepBaA BbicadKa YenoBeKa Ha JlyHy (H. ApMmctpoHr) coctosnack B mione 1969 roga B
PaMKax aMepMKaHCKOM lYHHOW 3Kcmeauumm Kopabna «AnonnoH-11», OoCcTaBMBLUENO Ha 3eMAio, B TOM
ymcne 1 Npobbl NYHHOro FPyHTa. HaamTe npeanocneaHion LmMdpy B AECATUYHOM 3anMcK Yncna

S=1969'78 4+ 194917,

8. Y KnuMa bbinm MoHETbl [JOCTOMHCTBOM B 1 pybnib 1 1 KOMelky, Npuyem Koneek Obifo MeHbLLE, YeM Ha
py6brib. MokynaA npoayKThl, KM noTpaTii NofoBrHY Beeld CyMMbI. [locie 3Toro y Hero CHoBa OKas3annchb
TOMbKO PY6In 1 KOMEMKK, NPUYEM KoMeeK 0Ka3anoch CTOSbKO, CKOMbKO BHadYane bbino pybnen, a pybnen
OKa3asnocb BOBOE MeHbLLIE, YeM BHaYane 6biio Koneek. CKonbKo AeHer 6bin0 y KnvMa nepBoHayanbHo?

9. Ha3oBeM HaTypabHOe YMC0 3aMeyaTesIbHbIM, EC/IM OHO CaMOe MajleHbKOe CPeAM HaTypasbHbIX YMCEN C
TaKOW e, KaK y Hero, CyMMon LiMdp. YeMy paBHa CyMMa BCEX TPeX3HaYHbIX 3aMeyaTeNbHbIX Yncen?

10. V13 ropoaa B 0HOM HanpaBneHnM Bblexano Tp aBToMobunA: BTopor — Yepe3 10 MUHYT nocie nepBeoro,
Tpetuin — yepe3 20 MuHyT nocne BToporo. Yepe3 30 MMHYT Mocfie CBOEro Bble3aa TPETUIA aBTOMOBUTb
[0rHan BTOPoW, a eLlie Yepe3 10 M HYT — nepBbIn. Yepes CKOMIbKO MUHYT Moc/ie CBOEro Bble3aa 13 ropoaa
BTOPOW aBTOMOOMSIb JOrHaN NepBbIin?

OTBETblI:
1. 73 5. 9
2. 30° 6. 4 HWYBK
3. 9867312 7. 7
L. B?Zpa3a 8. 99 pybnen n 98 Koneek

9. 9391

10. Yepes 200 MuHyT

BoamoxcHoe peweHue: TlyCTb Vi, V; M V3 — CKOPOCTM MepBOro, BTOPOro M TPETbero aBTOMObMNEN
COOTBETCTBEHHO (BbIPaMKeHHbIE, HanpuMep, B KWIOMETpax B MuHyTY). Mcnonb3ya cKopocTu

y . (vi-v,)-30=v,-20
CHNUKEHNS aBTOMOBUEN, COCTABUM CUCTEMY YPABHEHWI 1 NpeobpasyeM ee:
(v, =v,)-40=v, -30
<:><(3v3:5v2 - v, 21
4v, = 7v, v, 20
10 v,
[ycTb MCKOMOE BpemA paBHO t (MUHYT), Torga (v, — v, )r = v, 10 <> — = —= 1.

t v

C y4eToM HaieHHOro OTHOLLEHWA CKOPOCTeK, NosyumM, uto t = 200.
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® 2016-2017 y4ebHbIN rop
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1. Hokawure, uto umcno 201727 + 2016%" BsauMHo npocToe Kak ¢ uncnom 2017, Tak 1 ¢ 2016 (He nMeloT
0bLLMX OenuTenen, kpome 1).

2. Ha none pasmepom 8 x 8 gnAa wmrpbl «Mopckoi 6oM» yganuan OfHy YrioByl KieTKy. MowHO
PaCMOoNOMMTL Ha TaKow [Jocke 21 TpexnanybHbi Kopabnb (Kopabmm pasamepom 3x1 mam 1x3), ecim no
MpaBWIaM MOXKHO CTaBUTb Kopabnu pagomM? OTBeT 060CHOBATD.

3. HatypanbHble unicna a;, ay 0, ..., A1p7, B KonmyecTBe 1071 LTYKM TaKoBbI, Y4TO CyMMa Mx paBHa umcny 2016.
Kakoe HambosbLLee 3Ha4eHe MOET MPUHMMATL X HambonbLMIM 0bLmin fenntens? OTBeT 060CHOBaTD.

4. EcTb OBe bomblMe EMKOCTM C conAHbIM pacTBopoM 10% m 15%. EcTb TakKe éMKocTM 3, 4 v 5 nnTpoB. Kak
C NOMOLLIbI0 NepenvBaHmiA noyumnTs 1 antp 12% pacTtBopa conm?

5. Hantv HanMeHbLLee HaTypasnbHoe YK1cio, CyMMoK Lnp KoToporo AsnAetcaA umcno 2017.

6. B knacce yuntca 30 yenosek. Bo BpeMA HanmcaHnA AMKTaHTa OMH y4eHWK caenan 12 owmbok, a Bce
0CTaslbHble — MMM MeHbLLe, UM He COenany HWU 0HON. [loKarmnTe, YTo B Knacce ecTb Mo KpanHen Mepe
TPW Y4EHWKA, COENABLLMX O[IHO M TO e YMCI0 OLLIMOOK.

7. [lokarkuTe, 4TO He HAMZETCA HW OLHOWM Napbl HATyPasbHbIX X U Y, YAOBNETBOPAKLLMX YPABHEHMIO:
x% + 2xy + 2y% + 2y + 2 = 2017.

8. [aHbl otpesku gnmHon 1, 2, 3 u 4 Metpa. Vcnonb3yA OTpe3KW KaK CTOPOHbI, MOMHO COCTaB/ATb
TPEyroNbHNKM (paBHObeOpeHHbIE M PABHOCTOPOHHME B TOM umcnie). CKOMbKO pasHbiX TpeyrobHUKOB
MOMHO COCTaBWTb, EC/I CTOPOHbI HENb3A COCTaBNATL U3 HECKO/IbKMX OTPE3KOB?

9. B paBHobeapeHHoM TpeyronbHuKe ABC ¢ ocHoBaHneM AC nposefeHa buccektpuca CO (Touka D nexuT Ha
ctopoHe AB) v npamaa DE, nepneHavkynapHaa CD (touka E newut Ha ctopoHe AC). [Jokasatb, yto
CE=2AD.

10. KneTKkm WwaxmatHoM Oockm 8 x 8 packpalleHbl 06bl4HbIM 06pa30M B benbiii 1 YepHbI LBeTa. C JocKow
NPOBOAAT Credylollve [OeNCTBMA: 33 Kawdbli Luar pa3peLlaeTcA MOMeHATb MecTaMu ABa JobbiX
FOPU30HTaNbHBIX PAdA WMAM [OBa NiobblX BepTMKa/bHbIX. MOMHO 1M 33 HECKOMbKO LUAroB chaenatb
MOJIOBMHY LUAXMaTHOM [JOCKWM 6enoi, a BTOPYI0 MOMOBMHY — YEPHOM (HanpuMmep, neBad W npaBad
nonoBwmHbI)? OTBET 060CHOBAT.

OTBETbI:

1. BoamoxcHoe peweHue: OT NpoTUBHOMO: NYCTb KaKaA-TO Napa He ABMAETCA B3aWMHO MPOCTbIMKM, TOTAQ,
eCM YMCNO UMeeT 0bLume OenMTeNnn C OOHWM M3 CraraemblX, TO AO/KHO MMeTb XOTA Obl 0OWMH K3
nenutenei U ¢ Opyrum cnaraeMbiM. Ho uncna 2016 n 2017 B3auMHO MPOCTbIe, MOTOMY HE UMEIOT
0bwwx genutenei, kpome 1, Hn 20172°16 ¢ 2016, i1 20162°17 ¢ 2017.

MATEMATUKA | 8 knacc



C6opHUK 3apaHuin PecnybnmKkaHCcKoi oniMMnuaab! LWKONbHMKOB Ha Ky6ok uMenn 10.A. Tarapuna

2. Henb3s. Bo3modxicHoe peweHue: 3aMeTUM, YTO KOIMYECTBO KNETOK Ype3aHHoro nonda — 63 n ecim
6bl bblNna BO3MOMHOCTb MOCTaBWTb 21 TpexnanybHbid Kopabb, TO bbin bbl 3aHATHI BCE KAETKM MOAA.
OaHako, ecim coenatb TPEXUBETHYIO PacKpacKy MOfA, Kak MOKa3aHO Ha PUCYHKe, TO OYEBWMAHO, YTO
Kar bl Kopabnb JOMHKEH 3aKpblBaTb MO O[IHOM KNETKE Karkaoro LpeTta. CneaoBaTenbHO, Mpy MOCTaHOBKE
21 Kopabna byayT 3aHATHI N0 21 KNETKe Karkaoro LBeTa. A TeKylliaa packpacka Mnona OaeT KoM4ecTBO
TaKMX KNeToKk B Konnyectse: 20, 21 n 22. CnefoBatesbHO, TakanA pacCTaHOBKA HEBO3MOMKHA. BO3MOKHbI 1
Opyrve QoKasaTeNbCTBa.

3. 18 BosmoacHoe peuerue: 3ametum, uto uncno 2016 = 2° - 32 - 7. Takwe 3aMeTuM, YTo
TaK Kak CyMMa BCex B3ATbIX YMCen AeNUTCA Ha 2, 3 1 7, TO Cpeam 3TUX YMCeN, a TaKMKe UX NPOU3BeLEeHMIA
COOTBETCTBEHHO BXOAALLUWMM CTEMeHAM Npu pasnoreHnn yncna 2016 v HyxHO 1UCKaTb oblime Oenvtenu
BCex uwmcen. MoKaeM, YTO HanbosbLUMM BO3MOMHBIM 13 HUX byaeT 18. [leictBuTensHo, ecnm bbl BCe
YeTbIpe YMCna JenMInch Ha uncno, bonbluee 18 (Hanpumep, Ha 21), To Mx cyMMa bbina bbl Kak MUHUMYM
101-21 = 2121, yto npoTtneopeunT ycnouio. CregoBatenbHo, HanbosbLLMM BO3MOMHBLIM byaeT 18.
[ToKarKeM Tenepb, YTO MOMHO NoaobpaTh Takue umcna, B Konmdectse 1071 WwTyKw, AnA KoTopbIx 310 byaeT
BepHo. Hanpwmep: 18,18, 18, ...,18, 216 (nepsble 100 umcen — 18, nocnegHee — 216).

4. Habpatb 10% pactBopa B 3-X NMTPOBYIO EMKOCTb W MEPENnTL B 5-TW NMTPOBYI0. 3aTeM [0UTL A0 MOHOM
5-nmtposyto 15% pacTBopa (HanpuMep, € NOMOLLbK 3-X IMTPOBOK). 3aTeM, NepennTb U3 5-TW IMTPOBOW B
4-x nutposyio. OcTaBLUeecA B 5-Tv MTpoBomn eéMKocTv — 1 inTp 12% conAHoro pacTteopa.

BosmoxcHoe peweHue: cM. N® 3 Ha cTp. 31
9. 1999...99, roe OeBATOK B COCTaBe YMCa POBHO 224 LUTYKW.
BosmoxcHoe peweHue: cM. N° 7 Ha cTp. 21

6. BosmoxcHoe peweHue: PaccMOTPUM MHOMeCTBO M3 29 y4YeHWKOB, KoTopble caenann meHee 12 owwmbok
WK He caenanm ux coBceM. Cpeam HX MOXKHO BblaenmnTb 12 NOAMHOMECTB YHEHWKOB, CAEMaBLUMX POBHO
11 owwbok, poHo 10 owmbOK, 1 T.4., NOcnegHee NOAMHOMECTBO — YUYEHWKM, HAaNWCAaBLLME OMKTaHT be3
owmboK. Toraga, no 0b60bueHHOMyY npuHUMNy dupuxne, 29 = 2 - 12 4+ 5 (29 KponunKkoB pa3MelLiaem no
12 KneTKaMm), YTO 03HaYaeT, YTo HardeTcA XOTA bbl 0AHO MOAMHOMECTBO YYEHUKOB (M3 12), B KOTOPOM
byneT xoTa bbl TPM y4eHMKa. Y10 1 TpebyeTcA qoKa3aTb Mo YCNOBMI0 3a4a4M.

7. BosmoxcHoe peweHue: YpaBHeHMe B LeNblx uucnax nepenviwem B suge: (x? + 2xy + y?) +
(v2+ 2y + 1) = 2016 um, (x + y)? + (v + 1)? = 2016. Mpasan 4acTb genmrca Ha 3 (1 Ha 9
TOME). /I3 CBOMCTB AENMMOCTM KBapaTa Lienoro Ymcia Ha 3 (ocTaTkui oT AeneHna He MoryT bbiTb PaBHbI 2)
MIMeeM TO, YTO CyMMa [IByX KBadpaToB byOeT AennTCA Ha 3 TONbKO B CNyYae, eV KarabliA OeNTCA Ha 3.
Otclopa cnemyet genvmocTb Ha 9 obowx KBagpatos, 70 ectb (x +y) i3 n (y+ 1) i 3, wwm, anAa
yoobctsa, (x + y) = 3n, y + 1 = 3m, rge n = m — HeKoTopble HaTypanbHble uncha. Noacraenan B
ypaBHeHve v nogenvs obe Yactvt Ha 9 umeeM Hosoe: 12 + m? = 224. OcTaéTca ToMbKO MOKa3aTb, YTO
NlaHHOE YpaBHEHME He WMEET PELLEHWA B HaTypanbHbIX YMCMax. 370 MOMKHO MOKa3aTb Pa3HbIMY
cnocobammn — nepebopoM MM C UCMOMb30BaHWEM KpaTHOCTW. [nA nepebopa, Hanpumep, A0CTaToO4HO
MOKa3aTb, YTO B CWNy HEPABEHCTBa 1 = M M NMPOBEPKK, YTO N = m — He peleHne (112 — He ABnAeTCA
MOJHbIM KBAZPaToM), MOXKHO MonyunTb 12 + m? < 2n?, Kotopoe BeET K orpaHuyeHmnio 2n? > 224,
M B utore, n > 11. C apyroit cropoHsl, n? < 224, otkyna n < 14. Octaérca nepebpatb 4 uncna B
KadvecTse pewenna ana (n = 11,12, 13 14) n ybeauTbea, 4To PELLEHWIA HU B OOHOM M3 Cly4aeB HeT.
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13 pa3sHbIX TPeyrobHMKOB. BosmoxcHoe — peweHue:  OcHOBaHMEM  [ONA  BO3MOMHOCTM
COCTaBEHNA TPEYro/IbHMKOB 13 CTOPOH, A/IMHbI KOTOPbIX 3aaHbl 0TPE3KAMM M3BECTHOM [/INHbI ABNAETCA
HEPaBEHCTBO TPEYrofbHUKA — KarkdaA M3 [A/MH CTOPOH A0MKHa bbiTb He 60fblle CyMMbl ANMH ABYX
apyrvx. Moatomy, nepebepem Bce BO3MOXKHbIE Pa3Hble TpeyrofbHUKK. Mepebop byaeM ocyLecTBnATb No
cneayloLiemMy npUHUMNY: nepebepéM paBHOCTOPOHHME, paBHObeOPEHHbIE 1 Pa3HOCTOPOHHME, 0603HaYan
TOMbKO A/IMHBI TPEX CTOPOH, M3 KOTOPbIX COCTABAETCA TPEYIOMIbHUK.

1) PaBHocTopoHHue: (1,1,1), (2,2,2), (3,3,3), (4,4,4) — & wTyKMm.

2) PaBHobegpeHHbie: (1,2,2), (1,3,3), (1,4,4), (2,3,3), (2,4,4), (3,2,2), (3,4,4), (4,3,3) — 8 wTyK.

3) PazHocTopoHHue: (2,3,4) — 1 WwyKa.
NTtoro, B cyMMe pasHbiX TpeyronbHUKOB 13 LWTYK.

BosmoacHoe peweHue: PaccMOTpUM McxodHbIM TpeyronbHnk ABC 1 nposeféM buccektpucy CD,
nepneHavkynap DE v paccMoTpum TouRy F — cepeamHy otpeska CE.

1) PaccMoTpM ACE D — OH NpAMOYrosbHBbIA N0 YCOBMIO. B

[lo cBOMCTBaM MPAMOYIOSbHOMO TPEYroSibHUKA, MeamnaHa,

NpoBeaEHHAA M3 BEePLUMHbLI MPAMOro yrna K runoTeHyse

paBHa MOMOBMHE TMMOTEHY3bl (3TOT (aKT MOeT 6biTb

[l0Ka3aH 1 HenocpeacTeeHHo). To ectb, DF = FC, 0TKyaa

ADFC - paBHobefpeHHbid 1 yribl Npu ocHoBaHu CD F C
PaBHb: 2FCD = £FDC.

2) 0603Ha4mm anAa Kpatkoct £FCD = ¢. Torga, £DFE = 2¢ Kak BHellHu yron ADFC (paBeH
CYMME BHYTPEHHUX YI/I0B, HE CMeXHbIX C HUM). OTMeTUM Take, Yto £BCA = 2¢ N0 YCnoBuio
(cBomcTBO brccekTpuckl £C). Ycnosue paBHobeapeHHoct AABC naét LBAC = £BCA = 2¢.

3) PaccmotpuM AADF - oH paBHobedpeHHbI, Tak Kak £DAF = £DFA = 2¢. CnenoBatenbHo,
DA = DF,aTakkak DF = FC = EF, 10 TpebyeMoe paBeHcTBo CE' = 2AD noKa3aHo.

10. Het, Henb3A. BosmoxcHoe peweHue: cm. N® 10 Ha cTp. 32.

3AJAHUA PECMYB/TMKAHCKOI0 3TANA (P3)

® 2015-2016 y4ebHbiv rog

05w32 | 09wsh | 08wsh | Obwsh | 02wk | 05w | 09mb | 07m

N3 TarapmHo B TWTOBO Bbilen MyTHWK. OQHOBPEMEHHO C HWMM M3 TUTOBO B [arapvHO BbilLEeS BTOpOWM
NYTHWK. OHW LM BCIO A0POrY C OAHOM M TOM e CKOPOCTbI0 KarabliA, HO CKOPOCTM Y HUX BbliN pa3HbIMK.
B MOMeHT BCTpeun nepBOMy OCTaBanoCh NMpOMTK eLle 4 yaca, a BTopoMmy elle 9. Yepe3 cKombKo Yacos
nocse BbIXOAa OHW BCTPETUANCE?

Ha ctopore BC kBagpata ABCD BO BHELUHIO0 CTOPOHY MOCTPOEH paBHObeApeHHbIn TpeyronbHuk BEC ¢
ocHoBaHueM BC. V13BecTHo, uto yron EAD paseH 75°. Hangure yron BEC.

Haoute HamMMeHblUylo BO3MOMHYID CyMMy [AECATM Pas3fnMyHbiX HaTypasbHbIX YMCEN, TakuX, 4TO
Npou3BeeHne NiobbIX NATM 13 HUX YETHO, @ CYMMa BCeX [IECATU YMCEN HeYeTHa.
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4. Ha rpaHax Kyba HanmcaHbl HaTypanbHble YMCNa, @ B KOO BepLUMHE — MPOM3BEAEHMA YMCEN Ha Tpex
FPaHAX C 3TOM BepLUMHOW. HanauTe cyMMy Yncen Ha rpaHax, eciv Cymma B BepLUMHax paBHa 70.

5. B npoussegeHnn [JOxPExMUXCI oamHakosble byKBbl 0603Ha4atOT 0AMHAKOBbIE UMGPLI, @ pasHble byKBbI
— pasHble umdpbl. KakMM HambombLLMM KONMYECTBOM HYfEN MOXKET 3aKaH1MBaTLCA 3TO Npom3BeaeHme?

6. Baca3agyman 10 uenbix uncen (He 06A3aTeNbHO Pa3nMYHbIX), @ 3aTEM BbIYMC/IMI BCE BO3MOXKHbIE CYMMb
niobbix AeBATV yncen n3 gecAtu. Y Bacu nonyumnmcs uncna 92, 93, ..., 100 (noBTopAioLmeca cymmel Baca
Ha3Bas TOMbKO OAMH pa3). Kakune yncna oH 3agyman?

7. B nongeHb 13 nyHKTa A B nyHKT B Bolexana «Jlaga KanvHax. OgHoBpemeHHo 13 B B A o Toi e fopore
Bblexana «/1afa [propar. Yepes yac «Jlaga KanuHa» Haxogmnack Ha nonnytv ot A ao «/1agsl lNpuopbiy.
Korga oHa okarketca Ha nonnytv ot «Jlagel lpuopbl» go B? (CKopocTn aBTOMObBWNEN MOCTOAHHBI U
OT/IMYAKTCA MeHee YeM BBOE)

8. Ham,uyto PaHb Hy6I/IHa p836I/IJ'IM Ha YEThIPE OOMHAKOBbLIX KBapaTa, a 3aTeM pPackpacuin 3T KBagparbl B
HECKOJIbKO LBETOB TaK, 4YTO KBafpartbl, UMEIOLIME O6LL|,yIO CTOpPOHY, OKasainCb OKpalleHHbIMA B
pa3finyHbIe LiBETA. KaKoe HambonbLLee KonM4ecTso KBaApaToB OAHOI0 LiBETa MOIJ10 I'IOJ'IY‘-IMTI:CFI?

OTBETbI:
1. Yepes 6 yacoB 5. S Hynen
2. 60° 6. 7,889 ..15
3. 65 7. B14vyacos
4. 14 8. 8kBagpartoB

® 2016-2017 y4ebHbin rop

06ws3 | Owsh | Ohwst | O4wsd | 02m3 | Obwsh | 02m3 | 01wk

1. [oKkaruTe, 4to uncno 4 - 26> He bonee yem 23-3HauHoe (coctouT He 6onee yem m3 23 undp). OTBet
obocHywTe.

2. Haiigute cymmy n uneHoB nocnegosarensHocTn: a + 2a? + 3a3+ ... +na™.

3. Haigute HavMeHblUee HaTypanbHOE YWCMO, MPU YMHOMEHWM KOTOPOro Ha 3 [0CTAaTOMHO MepeHecTy
NnepByio LMGPY YMCIa B KOHEL, YMCAa, a NP YMHOMKEHWM Ha 5 — nocneHiol B Hauano. OTBeT 0boCHYMTe.

4. [Ona umcen suga (n* +4n? +4) u (n3 + 3n), roe n — Uenoe YMCIO, HaMaUTE HaMBObLLMIA
BO3MOKHbIM 06LLIMIMA AENMTENb CPeaM NPOCTLIX YMcen k.

5. VImelotcA fgBa ciuTKa 30m0Ta pasHom npobbl Maccamm 60 r v 20 r. OT Kawporo cauTKa OTpesatoTcA
OZMHAKOBbIE MO MacCe KYCKM M CNNaBNAIOTCA C OCTAaTKOM Apyroro cauTka. Bceraa nv MoxHo nopobpatsb
TaKyl0 Maccy KyCKOB, 4T0DbI MOC/E YKa3aHHOW mpoledypbl nepensaBKku Npobbl B MOMYYEHHbIX CAWUTKaX
CTanm onHaKoBbIMM? OTBET 060CHYMTE.
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6. B Knmacce y Kawaoro m3 26 y4eHMKOB eCTb POBHO [Ba NM0OUMbIX MpeameTa, npuyeM Yy fiobblX ABYX
YYEHMKOB €CTb XOTA Obl 0AMH 06LLMIA NIoBUMBIA NpeaMeT. [JoKarkuTe, YTO HAMOETCA TaKoW NpeaMeT, y
KOTOpOro He MeHee 18 NOKMOHHMKOB Cpeay Y4EHWMKOB 3TOM0 Kiacca.

7. [laHa npAMOyronbHaA TpamneumA C OCHOBaHWMAMM a W b. [JoKarkuTe, YTO paccToAHME OT TOYKM
nepeceyeHnA AMaroHanein Tpaneumm 40 MeHbllen BOKOBOM CTOPOHbI €CTb BENMYMHA MOCTOAHHAA M He
3aBMUCWT OT BbICOTbI TPAMELWN.

8. B HeKoTOpOM LLaxmMaTHOM TypHMpe Y4acTBOBaNW rpoccMencTepsl 1 Mactepa. lpu nogsedeHuy UToros
TYPHMPa 0Ka3anoch, YTO KarkOblM Y4aCTHWK Habpan poBHO MOMOBMHY CBOMX OYKOB B MaT4ax C MacTepaMy.
[loKaruTe, YTO KONMYECTBO Y4aCTHMKOB TYpPHMPA ABMIAETCA KBAOPaToOM Lienoro yncna. ([paesmna TypHmpa:
KarablA Y4aCTHUK Cbirpa C KarabiM N0 04HOM napTum, nobefa — 1 04Ko, HUYBA — Y2 04Ka, MOparKeHme —
0 o4KoB).

OTBETblI:

1. BoamoxcHoe peweHue: HanpuMep, [OCTaTOMHO MOKa3aTb, YTO

426 <4-26-30% =104-32-32-10" =104-9-9%-10* =936-9°-10'* <
1000 - 10° - 10 = 1023. Bo3MOMHbI 1 Apyrue crocobbi.

nan+2_nan+1_an+1+a

2.
(a—1)?
BosmoxcHoe peweHue:
PaccmotpuM byayLiyio cymmy S = a + 2a? + 3a3+... +na™ v BMecTe C Heil BulparkeHue
a-S=a%+2a®+3a*+... +na™*, ataKkre x pasHocTb
a-S—S=(a*+2a®+3a*+... +na™*!) — (a + 2a® + 3a3+... +na™) = —a — a* —
a’—...—a" + na"*t.
[epBble 1 Claraemblx CTb CyMMa reOMeTPUUECKO MPOrpeccii, noToMy
an+1_a nan+2_nan+1_an+1+a
a-S—S§= -—— 1 na"tl = — OTKyOa MOXKHO  BbIPa3UTb  UCKOMYIO
na%+2—nan+1—an+1+a a
BE/MUMHY S =
y (a—1)?
3. 142857. Bo3moxcHoe peweHue:

1) Nyctb a, Aa,; — UCXoAHOe YMCno, rae OTAENbHO BbiJeNeHsl ero nepeas v NocneaHsaA UMdpsl. Tak Kak
MPU YMHOMEHUM €r0 Ha 5 Mo YCroBMI0 He WM3MEHAETCA Pa3pAdHOCTL uncna (Te e n CUMBOJIOB B
pesynbTarte), TO NepBanA UMdPa YMCNa MOXKET bbITb TONbKO a,, = 1.

2) CoctaBnAA ypaBHeHWe ONA pe3ysbTaTa YMHOXKEHWA YMCa Ha 3, MONYYMM paBeHCTBO 3 - a,Aa, =
Aaja,, otkyga: 3-10" 1 +3-104+3-a; = 1004 + 10 - a; + 1. Mpeobpasyem BbiparkeHue
1A BbiABNeHnA KpatHocth: 7(104 + a;) = 3+-10™"1 — 1, uin, Kopode, 7 - Aa, = 299 ...9, roe
nocnefHee uncno cogepwut (n — 1) OeBATOK M AennTCA Haueno Ha 7. Tak Kak mo ycnosuio TpebyeTca
HaWTV HavMeHblUee 13 BO3MOMKHBIX YMCeN, TO NOAOOPOM HaOEM HaUMEHBLLEE M3 BO3MOMHbIX YMCEN

299999
= 42857. Torga,
04eBMOHO, YT0 142857 — HaMMeHblUee M3 BO3MOXHbBIX YMCeS, YO0BETBOPAIOLLMX YCII0BMAM 3a[aum.

MoryT bbITb NpeacTaBneHbl ApYrie 4oKa3aTenbCTBa.
MATEMATUKA | 8 knacc
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L. 2.
Bo3modicHoe peuleHue:

PaccMotpuM Boipamenna n* + 4n? + 4 = (n? + 2)2un3 + 3n = n(n? + 3). 06wme genuTenn y
060MX BbIPAXEHMIN MOTYT HaXOAUTLCA CPEAM X MHOMMTENEA. PaccMOTpUM napbl MHOMMTENeR: n? + 2
nn?+3,n%+ 2 unn. Y nepson napsl HET 0BLUMX JE/MTENEN — MOMHO [0Ka3aTb SMB0 C MOMOLLLIO
3KBMBANEHTHOCTW, MO0 M3-3a CBOWCTB AeNMMOCTM. TakuM 06pa3oM, oblume AenuTenn MoryT ObiTb
TOMbKO Y BTOPOIA Mapbl. Torga, U3 CBOMCTB KPaTHOCTV ANA yncen n? + 2 1 n cneayer, yto ecim k —
06LLMYA AenUTENb AaHHbIX YICeN, TO 2 KpaTHO k 1 2 TaksKe AenuTea Ha uncno k. TakmMM 06pasoM, Yncso
k = 2. [laHHoe yTBeprKOEHME OAET TOMbKO BO3MOMHOCTb (HE0HX0AMMOCTb) HanMumA 0bLLEero OenuTens.
[lpoBepUM, YTO HAMAETCA TaKoe YMCNo m, 4SIA KOTOporo k = 2 ABMAETCA pelleHneM 3agadn. MorkHo
MPOBEPUTb, YTO NpU N = 2 YCII0BME BLINOJIHAETCA, YTO NOATBEPHAAET OLEHKY anA k = 2.

5. Bcerpa.15T.

Bo3modicHoe peuleHue:

[yctb p; 1 p, — Npobebl 30/10Ta B NepsoM (60r) m BTopoM (20r) Kycke 3onoTa. [ycTb x — BEC KYCKOB
30/10Ta, OTPE33EMOr0 MO YCMOBMIO 3afa4m W CMABAEMOrO C OCTaTKOM ApPYroro Kycka. Torada, no 3aKoHy

COXpaHeHWA BeLLIECTBa, ONpeaenyM npoby 30/10Ta B CM/IaBNEHHbIX KycKaX. KonmyecTso 3010Ta B NepsoM

60—x)+Dyx 20—x)+Dp1X
1214 )+D2 B0 BTOPOM p2( )+p,1
100% 100%

[OMKHA MONMYYMTbCA OfHA M Ta e npoba. CrnenoBaTenbHo,

KyCKe . Mo ycnosuio 3apaun nocrne NepennaBneHnaA Y KycKoB

p1(60—x)+p,x — p2(20—x)+p1X
60 20
ypaBHeHWe OTHOCUTENbHO MepemeHHon x. B wtore, monyumnm, yto 60(p; — py) = 4x(py — p2). To

ectb, x = 15r B cnyyae, ecm p; # p,. ECnt e p; = p,, T0 33fa4a peLUaeTcA MosIoHMUTENbHO O/1A
nioboro 3HayenmAa x < 20, B ToM uncne u anAa x = 15r. Takum 0bpa3oM, 0Tpe3aB Kycku no 151 u
nepennasuB C 0CTaTKaMu APYroro Kycka nofayymM 30/10T0 OAMHAK0BOM Npobbl.

. Pelwunm

6. BoamoicHoe peweHue:

Bo3bMEM Mt0b0ro y4eHuKa, y KOToporo ectb NibuMbIX NpeameTa — 0603Ha4MM npeaMeThl Kak A n B.
Tenepb CrpynnupyeM BCEX YYEHWMKOB B 3 rpynnbl: 1) BCE YYEHMKK, Y KOTOPbIX NI06VMMbIMI MpeaMeTaMm
anAoTcA A n B (06a), 2) y4eHMKK, Y KOTOPbIX OAMH M3 NiobuMbIX nNpeaMeToB A, a BTopon He B, 3)
YYEHWKM, Y KOTOPbIX OAMH 13 NobrMbIX NpeaMeToB B, a BTopoi He A. Ecim u3 rpynn 2 1 3 TonbKo ofHa
HemnycTaA, TO y BCeX 26 Y4EHUKOB eCTb 0ANH 06LWMiA NobMMbIA NpeaMeT. Ecim rpynnbl 2 n 3 obe HenyCTble,
TO Y HUX JOSMKeH ObiTb 06LLIMIA NI0bUMBIA NpeaMeT — 0603Ha4YMM ero Kak C. Ecnn npeanonoMuthb, Yto
MMEEeTCA YeTBEPTHLIN N0bUMbIN NpeameT (B rpynnax 2 v 3), To 06A3aTeNbHO HaMaYTCA YYEHWUKM (M3 pasHbX
rpynn), Y KOTopbIX HET obLuero nobuMoro npeamerta. [potvBopeure. TaknM 06pasoMm, B 3TOM Ciyyae
niobrMbIX NpeameToB He bonee 3-x. [puMeHnM npuHUMN [upuxne. ycTb, HanpuMep, Kasabin yYeHWK
OTMETUT Karabli M3 [BYX CBOMX NI0BUMBIX NpeaMeToB. Toraa, BCero 0TMETOK byaeT caenaHo 2 - 26 =
52 WTyKM (KPONMKM) M NpeaHa3Ha4alTCA OHM TPEM NpeaMeTaM (KneTkwm). Torga, no npuHumny [vpunxne,
uveeM: 52 = 3-17 4+ 1, oTKyAa BepHO YTBEpPHOEHWE, YTO HAWOETCA XOTA Obl OOWMH MpeaMmer, y
KOTOpPOro He MeHee 18 MOKMOHHMKOB Cpeamn y4eHMKOB. BO3MOXKHO [0Ka3aTebCTBO C MCMOJb30BaHWEM
rpatos.
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7. BoamoxcHoe peweHue:

06o3HaumMM  BepwwmHbl  Tpaneumm  ABCD. Tlycte  anAa B C
OnpeLeneHHocTw, yribl npy BeplumHax A v B npamble. lpoBeném
avaroHannm AC v BD. Touky ux nepeceyeHna Ha3oBEM TouKon O.

N3 Toukn O nposenéM nepneHamkynAp OH Ha cropoHy AB. H 0
3aMeTuM, 4T0 TaK Kak AD nepneHaMkynApHo npAmon AB, T0 D
npaMble AD n OH napannenbHel. CnefoBartesibHo, TpeyrofibHUKK A

BDA v BOH — nofobHble o TpEM yriam.

Paccmotpum Tenepb TpeyronbHMkn BOC n AOD — oHM nofgobHel no TpéM yrnam. KoadpduumeHt

0] BC a
nogobma ecTb OTHOLUEHWME COOTBETCTBYIOLIMX CTOpOH. HanpumMep, T Torga, AnA
OH BO a
TpeyrofbHkoB BOH v BDA vMeeM OTHOLWEHWMe MogobuA: — = — = ——, 0TKyda BWOMM, 4TO

AD BD  a+b’
BO ab o
OH ZADEZE He 3aBMCMT OT BbICOTbI Tpaneumu, a TOMbKO OT [/MH OCHOBaHWK. Y10 W

Tpe6OBaJ'IOCb [0Ka3arb.

8. BosmooicHoe peuieHue:

PaccMoTpuM @ 1 b — KOIMYeCTBO MPOCCMENCTEPOB M MacTepoB, Y4acTBYIOLLMX B TypHUpe. Paccmotpim

KOJIM4eCTBO O4YKOB, Pa3blrPbiBaeMbIX Ha TYPHUPE. MaCTepa UIrpaloT C MacTepamm 1 € rPOCCMeNcTepamm, Mo
a(a-1)
2

YCNOBMIO POBHO MOJIOBMHA OYKOB Y Kaa0ro MacTepa oT Urpbl C MacTepamm (Takux urp - ), TO CTb

a(a—1)

B CyMME 0YKOB Y MaCcTepoB MpW Urpe C rpoccMencTepamMmn — . AHanorvn4Ho, y rpoccMencTepoB npu

o b(b-1
nrpe ¢ MaCtepamm B Cymme 6annoB CTOMbKO e, CKOMbKO 1 Mnpun nrpe C rpoccMencTepamMi, 10 eCtb ( > ).

CnepnoBaTtefibHo, 00LLiEE KOMMYECTBO OYKOB, BbIMIPAHHLIX MacTepamu Y POCCMENCTEPOB M

o a(a—1 b(b—1 o
rpoccMencTepamMn y MactepoB eCtb CyMMa ( ) + (2 ). Ho Mpn nrpe rpoccMencTepoB 1 MacTepoB
a(a-1) b(b-1)
Pa3blrpblBaiocb POBHO ab 04KOoB, CnegosaTesibHO, MMEEM pPABEHCTBO + = ab, nnn

2
a(a— 1)+ b(b — 1) = 2ab. [anee, npeobpasosbiBas nocnegHee, nonywwM (a — b))% = a + b,
YTO 03H3Y3ET, YTO KOMIMHYECTBO YYACTHUKOB TYPHUPA a + b ecTb NomHbIN KBaapar. [lokasaHo.
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