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MathCat

3apava 1. (6 6annos) Juma n Jléwa yyacTBOBanu B COPEBHOBaHUAX no Gery. [Quma
npubexan TpetbuM, mexay Oumon n Jléwen npubexano ewé 3 denoseka. Nepeq
JIéwen n nocne Hero PUHULLIMPOBANO OAMHAKOBOE KONMYECTBO YYaCTHMKOB, a OABOE
cownu ¢ guctaHumm. CKonbKo YenoBeK CTapTOBArno Ha AUCTaHUMN?

OTBer: 15.

PeweHue: Ecnu [duma npubexan TpeTtbuMm, a Mexgy Hum u Jléwen ewé Tpoe, To Bcero nepepq Jléwen
uHULWMPOBano 6 YenoBek, Kak 1 nocne Hero. B cymme 310 12, nntoc cam J1€wa, nnoc ABOE COLLEALLMX MO Xoay
anctaHumn. Beero nonyyaetca 15 yenosexk.

3apauva 2. (7 6annoB) Y gosipkun ecTb ABa NyCTbiX BeApa EMKOCTbIO 5 1 7 nUTpoB 1 BeApo EMKOCTbIO 12 NUTPOB,
nonHoe Moroka. CKonbKo onepauuin no nepenvBaHnio Mosioka U3 O4HOro Beapa B ApYroe en Hy>KHO COBEpPLUUTD,
4yTOObl NONY4YMTb ABa Beapa, B KaXXAOM M3 KOTOPbIX No 6 nuTpoB Monoka? [osipke HeobxogMmo Ucnonb3oBaTb
Kak MOXXHO MeHbLUe nepenmBaHui, 4Tobbl Cry4anHoO He pasnuTb MOSIOKO.

OTBerT: 11.

PeweHue: O603Ha4mMm konmyecTBa Mosnoka B Béapax (5, 7, 12 nutpoB 06 bEMOM) Tponkamu ymcen. 3HavyanbHoe
COCTOSIHME — 3arnoJIHEHO TONbKO Bedpo B 12 nuTpo, nonyydmum Tpouky (0, 0, 12). CoBepliaeM nepenueaHug,
nonyyaem cnegytowme tporikun vncen: (0, 7, 5), (5, 2, 5), (0, 2, 10), (2, 0, 10), (2, 7, 3), (5, 4, 3), (0, 4, 8), (4, 0, 8),
(4,7,1), (5, 6,1), (0, 6, 6). NToro nonyunm 11 nepennBaHui.

3apaua 3. (8 6annoB) Cepéxa pewun n3meputb paccTosiHie OT CBOEro ctona o kpoBaTu. Y Hero He Obino
pyneTKn, HO ObiNn NanoykM U3BECTHbLIX ANWH: XENTblE Nanoykn ANNHOM 1 CM, KpacHble — no 5 cMm, cuHue —no 10
cM. Cepéxa BbINIOXWIT HECKOMBbKO Manoyvek BAOMb CTEHbl MO NPSIMOM OT CTona A0 KpPoBaTh (OH MCMoNb3oBarn
nanoyknm Bcex Tpéx useToB). O6 KUCNONBb30OBaAHHbLIX MNanovYkax W3BECTHO, YTO KPaCHbIX Maroyek emy
notpeboBanock GonbLle, YeM XENTLIX, @ KONMYECTBO XEMTbIX M KPACHbIX BMECTE PaBHO MOMOBMHE KOMNMYECTBA
CVHUX. YeMy paBHO n3MepsieMoe paccTosiHne, ecnn CUHUX nanoyek Cepéxa ncnonb3oBan He Gonblue 7 WTyK?

OTBeT: 71 cMm.

PeweHue: Ecnn konmyecTBO XENTbIX M KpaCHbIX Manodek COCTaBNSAET MONIOBMHY KONMYECTBa CUHUX, TO
KONMUYECTBO CUHUX - YETHO, TO eCTb 2, 4 nnn 6 (NOCKONbKY MO YCIOBUIO CUHMX Nanoyek He Bonee cemun). B aTnx
crny4vasx XEnTblX M KpacHbix nanoyek 6yaet 1, 2 unm 3. 1 - HEBO3MOXHbIN Cryyan, Tak Kak y Hac TOYHO eCTb
HEKOTOpOE KOMMYECTBO Nanoyvyek 06oux LBETOB, 2 - TOXKE He MOXeT ObITb, TaK Kak KONMYECTBO XEMNThIX U KPACHbIX
nanoyek He paBHO Apyr gpyry. OcTaéTrca nocnegHun BapuaHT: CMHUX 6, Torga KpacHblx - 2 (Gonblle, 4Yem
XENnTbIX), a xéntas nanoyka opgHa. PacctosHve B 3Tom cnyyae 6ygetr E .
6*10+2*5+1*1=71 cm.

3apava 4. (9 6annos) B npsimoyronsHuke ABCD (Cm. puc. 1) Touka E genut
ctopoHy BC nononam, a AE nepnengukynapHa DE. KakoBa nnowagb
NpsAIMOyronsbHWKa, ecnun ero nepumeTp — 307 A o

PucyHok 1
OtBerT: 50.

PeweHue: lNMpamoyronbHble TpeyronbHukn ABE n CDE paBHbl (N0 AByM katetam), torga yrnel BEA n CED
paBHbl. Yron BEC pa3sépHyTbin, To ecTb paBeH 180°, T.k. yron AED no ycnosuto paseH 90°, To Ha yrnbl BEA n
CED npwuxogutca toxe 90°. M3 nx paBeHCTBa criegyeT, YTO KaxAabl M3 3TUX yrnoB paBeH 45°. Torga B
TpeyronbHuke ABE yron BAE Toxe paBeH 45° (cymma yrinoB TpeyronbHuka pasHa 180°), To eCTb nony4aem, 4to
TpeyronbHUk ABE paBHOGegpeHHbId, TO ecTb AB=BE. Otcioga n ns BE=CE (no ycnosuio), nomny4um, 4To
BC=2*AB, Toraa P=AB+BC+CD+AD=6*AB=30. AB=5, a BC=AD=10. Nnowaab S=AB*AD=5*10=50.

3apauva 5. (10 6annos) Ckonbknmn cnocobamm MOXXHO pa3pesaTtb PaBHOCTOPOHHUIN TPEYronbHUK CO CTOPOHOM 5
Ha cwurypbl 2-5, n3obpaxéHHble Ha pucyHke? (Cm. puc. 2) Kaxabii pa3 Bblpe3aeTcsi paBHOCTOPOHHWUMA

TPeyronbHUK, CO CTOPOHOW, Ha 1 MeHbLUEeW, YeM CTOpPOHa MpeablayLLero A
TpeyronbHuka. Cnocobbl, oTnMYalomecs noBopoTaMu, BKMyawTea B/ /N .
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OTBer: 81. Pucytok 2



PeweHue: N3 paBHOCTOPOHHErO TPeyrosibHMKa CO CTOPOHOW 5 MOXHO Bblpe3aTb PaBHOCTOPOHHUI TPeYrofibHUK
CO CTOpOHOM 4 Tpemsi cnocobamm (Ha KaXKgow M3 CTOPOH), aHaNOrMYHO KaXKablA MEHbLUMIA TPEeYrofibHUK ToXe
MOXHO Bblpe3aTb TpeMs cnocobamu. UToro Bblpe3aeM 4yeTbipe (purypbl, Kaxaytd MOXHO Bblpe3aTb Tpewms
cnocobamu, nonyyaem 3*3*3*3=81 cnocob.

3apauva 6. (10 6annoB) U3 kHurn Bbinana navka cTpaHuy, (nocrnegoBaTenbHbIX, 6€3 NponyckoB), HOMEP NEPBOM
cTpaHuubl — 453, a HOMep nocnegHen COCTOUT U3 Tex Xe undp, HO B ApyroM nopsaake. CKONbKo CTpaHuy, B
BbinasLUen nayvke?

OtBeT: 82.

PeweHue: Homep nocnegHen cTpaHuubl OOMMKEH MMETb APYryld YETHOCTb (NIMCT COCTOUT U3 OBYX CTpaHuu,
YETHOWM M HEYETHON), NO3TOMY, NepecTaBnas undpbl 4, 5 n 3, Mbl MOXXEM NOMYYMUTb TOMBKO ABA YETHLIX YMCNa,
354 n 534, nepBoe He MOAXOAUT, NOTOMY YTO HOMEp NocregHen CTpaHuubl JoMKeH ObiTb Gonblie nepsown,
octaéTtcsa 534. Toraa konmyecTBo cTpaHul, — 534-453=81, nntoc 1, Tak Kak Mbl BKITlo4aeM B MOACHET 06e KpanHue
CTpaHuubl, ntoro 82.

3apaua 7. (12 6annoB) Onga urpaeT B matemaTtndeckyto urpy ¢ JleHoi. JleHa 3aragana apudmeTmnyeckoe
Bblpa)keHune, cocTosiee u3 MNsaTM CUMBOMOB (UMdp M onepatopos), E.. =
CUMBOSIbI MOTYT MOBTOPATBHCA. 3HadeHune BblpakeHus paBHo 29. Ons
npuaymbiBaeT koMmbuHauumio, a JleHa nomevyaeT TEMHO-CepbIM Te

CMMBOJTbI, KOTOPbIE B OTBETE CTOAT Ha HYXHbIX MecTax, a CBETI10-CepbiM D-
— Te, KOTOpble eCTb B €€ OTBETE, HO CTOAT Ha Apyrux mectax. lNocne aByx

nonbiTok Onga nony4dnna BOT TakMe KOMMEHTapPUN; Pucyrok 3

9*3+2 (9,+ cBeTno-cepble)

78-49 (9 TémHo-cepas) unu (Cm. puc. 3) Kakoe BblpaxeHue 3aragana JleHa?
OTtBeT: 10+19.

PeweHue: Cyga no umdpam v 3Hakam apudMeETUYECKMX Onepaunin, UCnonb3oBaHHbIX Onen, B BEPHOM
KoMOuHauum HeT *, -, 2, 3,4, 7, 8, TO ecTb ocTatotca +, /, 0, 1, 5, 6, 9. Ecnun 9 cTont Ha nocnegHeM MecTe, a +
He Ha npeanocnegHeM, TO Ha NpeanocneaHeM MecTe BO3MOXeH nmbo 3Hak /, nmbo undpa. Ecnu tam 3Hak
OEeNneHns, To B TPEX OCTaBLUMXCS siYeMKaxX HY)XXHO YMECTUTb + U Kakyr-TO KOMOMHaLmMIo, koTopas obpasyeT
29*9=261, 4TO HEBO3MOXHO. [Mony4nm, 4YTO B BblpaKeHun 6ygeT npucyTCTBOBaTL N3 3HAKOB apuddMeETUYECKMX
onepauumn Tonbko +. Ecnn oH Ha BTOpoOM MecTe, TO ANnis Toro, YTobbl cymma bbina paBHa 29, Mbl OOSTKHbI
HanucaTb Ha NEpPBOM M Ha TPETbEM MeCTax Hynu, a Ha 4YeTBepToM - ABOWKY: O + 029, HO Takon BapuaHT
HEBO3MOXEH, TaK Kak OBOWKM B cumBonax HeT. Octaétcsa cutyaums _ + 9. Ha 4eTBEPTOM MeCTe HE MOXET
ObITb 0, 3HaunT ocTtaétca 1. Torga nepeble gga mecta 3anmyT 1 1 0. MNonyymum B ntore 10+19.

3apava 8. (12 6annos) B kopugope pacnonoxeHsl 20 asepen NoApsA, BCE OHU 3aKPbITbl U NPOHYMEPOBaHbI OT
1 no 20 no nopsgky. AOMUHUCTPATOP NPOXOAWUT M OTKPbIBAeT BCE ABEPU, KOTOPbIE MMEKT HOMEP, KpaTHbIN
eouHuLe, NOToOM NPoXoauT obpaTHO U MEHSIET COCTOsIHME (OTKPbIBAET 3aKpbiThle M 3aKpblBAET OTKPbITbIE) TEX
ABepei, HoMepa Ha KOTOpPbIX KpaTHbI ABYM, MOTOM OH NPOXOAMUT ONATb U MEHSIET COCTOsIHUE ABEPEN, YbN HOMEpPa
KpaTHbl TPEM 1 Tak ganee 0o 20. Ckonbko asepen OyayT OTKpbIThI NOCe ABaauaT Npoxoaos?

OTBerT: 4.

PeweHue: N3 ycnoBua 3agaun crnegyet, YTO COCTOSIHME KaXKOOW OBEPU MEHSETCS CKOMbKO pas, CKOMbKO Yy
HOoMepa ABepu genvtenen (BkNwYas eavHuily u camo uucno). Bce genutenu nonapHbl, TO €CTb COCTOSHUSA
asepen 6yoyT MeHATbCS YETHOE KONMYECTBO pas, TO eCTb OHM ByayT 3akpbIThl. McKnoueHnsmm 6yayT cutyaumm,
Korga napa genvrtenen oguMHakoBa, TO €CTb HOMEpP ABEepU SIBMSETCS MOMHbIM KBagpaToOM HaTyparbHOro yicna.
Ot 1 go 20 Takux Yncen poBHO 4YeTbipe: 1, 4, 9, 16, ABEpU C ITUMM HOMEPAMU N OCTAHYTCHA OTKPbITLIMMU.

3apayva 9. (12 6annos) [1Be 6enkun pewnnu nepeexaTb B HOBOE AYMS0, KOTOpoe HaxoauTca B 540 meTpax oT
ctaporo. Tenepb Kaxgon U3 HUX HYXHO nepeHecTn ¢ cobon B HoBoe aynsio no 900 opexoB, HAKOMMEHHbIX Ha
3umy. benkn HaxogaTca B ctapom aynne. benka-nana moxeT nepeHectn go 40 opexos, a 6enka-mama — go 25
opexoB. Ho 6enka-nana nepegsuraeTca co ckopocThbio 60 MeTpoB B MUHYTY, a Benka-mama — 90 mMeTpoB B
MUHYTY. Benku c opexamu n 6e3 HUX NnepeaBuUraloTcs ¢ OAMHAKOBOWM CKOPOCTbIO. Kakas 13 6enok nepeHecéT cBok
OONN0 OPEXOB ObICTPEE M HA CKONbKO MUHYT, ecrin ob6e OHM CTapaloTCs 3aKOHYUTb Nepeesn Kak MOXHO ckopee?

OTBet: benka-nana, Ha 21 MUHYTY.

PeweHue: bernka-nana moxeT nepeHecTtn Ao 40 opexoB, 3Ha4YnUT, OH ByaeT nepeHocuTb No 40 opexos, Noka



cmoxeT. 900/40=22.5, To eCTb emMy HyXHO ByaeT coBepwnTb 23 Noxoda U3 cTaporo gynna B Hosoe. Ho emy ewwé
HY>KHO 22 pa3a BEpHYTbCH U3 HOBOro Aynna B ctapoe. YTobbl nepeceyb paccTosiHue OT OAHOro Aynna Ao Apyroro
benke-nane notpebyetcs 540/60=9 muHyT. Torga obwee MM 3aTpavyeHHoe BpeMsi - 23*9+22*9=405 MUHYT.
MpoBoasa Te e BbluMCNeHUs Ona 6enkn-mambl NOAyYMM, Y4TO er HyxHO coBepwunTb 900/25=36 noxogosB u3
cTaporo gynna B HoBoe 1 35 B obpaTHOM HanpaBneHun. Ha kaxabii noxod oHa notpatut 540/90=6 mMuHyT, a
obuiee 3aTpadeHHoe BpeMsi cocTaBuT 36*6+35*6=426 mmHyT. Takum obpasom, 6enka-nana okasanca boicTpee
Ha 426-405=21 MyHyTYy.

3apava 10. (14 6annos) Ha nnaHete Kepbu cytkun gnsartca 30 kepbu-yacos, kepbu-yac anmtces 90 kepobum-MuHyT,
a kepbu-munHyTa gnmtca 70 3emMHbIx cekyHa. Ecnv Ha nnaHeTe Kepbu nponaéTt 16 kepbu-cyTok, TO CKOMbKO CYTOK
nponaéT 3a 3emne”?

OTBerT: 35.

PeweHune: Kepbu-muHyta anutcs 70 3eMHbIX CEKYH[, TO €CTb Kepbu-muHyTa = 7/6 3eMHbIX MUHYT.
Kepbu-yac = 90 kepbu-muHyT = 90*7/6 = 105 3eMHbIX MUHYT = 1.75 (105/60) 3eMHbIX YacoB.
Kepbu-cytkm = 30 kepbu-yacos = 30*1.75 = 52.5 3emHbIx YacoB = 2.1875 (52.5/24) 3eMHbIX CyTOK.
Torga 16 kepbu-cyTtok = 2.1875*16 = 35 3eMHbIX CyTOK.



