XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATUKOB. EKATEPMHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Nel. 30.11.2015
CTAPHIASA I'PYIIITIA, BBICIIHASA JIMTA

1. B kaxxnoi xiieTke Tabiuibl NXN HanmucaHo ogHo u3 yucen 0, 1 mwm —1 Tak, 9To B Ka)KI0u
CTPOKE U B K&XKJIOM CTOJIOIE CTOMT POBHO OJTHO YKCIIO 1 ¥ poBHO 01HO umciio —1. Paspermaercs
MIOMEHSITh MECTaMH JIFOOBIE JIBE€ CTPOYKU WJIM JIFOOBIC /1Ba CTOJOMA. JloKakuTe, 4TO TaKUMHU
omeparusIMid  MOXKHO JTIOOWTBCS TOTO, YTOOBI BCE dHClIa B TaONMUIlE 3aMEHWINCH Ha
MIPOTUBOTIOJIOKHBIE.

2. Ha3oBéMm HaTypajbHOE YHUCIO XOpOouitM, €CIIi OHO TPEICTaBUMO B BHIE CYMMBI TPEX
HaTypalbHBIX Ymcen a<b <cC Takux, yto C gemurcs Ha b w b menmrcs Ha a. Haiinure
HanOOJIbIIIEe HEXOPOIIIEE YUCIIO.

3. B uerpipéxyronsauke ABCD ¢ AD >BC Touku E u F cyrs cepemunst AB u CD
cootBeTcTBeHHO. [Ipsmpie AD u BC mepecekaror mpogomxenne FE B Toukax H u G
cootBeTcTBeHHO. [{okaxute, uro ZAHE < ZBGE.

4. O6o3naunM uepes d(X, YZ) ob6o3HavaeT paccTossHue OT TOYKH X 10 npsmoi YZ. Touka P
BHYTpH Tpeyronbarka ABC takoBa, uto otHomenus d(A, BC)/d(P, BC), d(B, CA)/d(P, CA) u
d(C, AB)/d(P, AB) paenbl. Haitinure ux 3HaueHHE.

5. Haiinute HamMmeHbIlee 3HAYCHHE, KOTOPOE€ MOXKET TPUHUMATh BBIPAKCHHE
a+1 N b+1 N c+1
a(@+2) bb+2) c(c+2)
6. Bepmmnpl npaBmibHOTO 1526-yroiasHuka cyth Touku Pi, P2, ..., Pis;s B HekoTOpOM

nopsizike. Jlokaxute, uto y somanoi P1P2P3...P1s:6P1 ecTh 1Ba mapainenbHbIX 3BeHa.

IIPH TTOJIOKHUTEIBHBIX &, D, C Takux, uro a+b+c < 3.

7. beckoneuHas B 00€ CTOPOHBI IOCIEN0BATENBHOCTS ..., -2, -1, Ao, 1, 82, ... YAOBIETBOPSET
YCIIOBHIO @n+2 = (8ntan+1)/2 mpu Beex membix N. JIOKaXKUTe, 4TO €CIU Ta IMOCIIeI0BATSIbHOCTD
orpaHuveHa (To ecTh cymecTByeT M Takoe, 4to |an| < M mpu Bcex mesbix N), To Bce e€ YICHBI
PaBHBI.

8. 1526 MoHeT BBUIOKEHBI MO Kpyry repbom BBepx. PaszpemiaeTcs mepeBEepHYTh YETHIpE
MOHETBHI, JIUOO JIexkalue NoApsa, 00 3aHUMarolue 4 U3 MATH MOCIeI0BaTEIbHBIX MECT,
KpoMe cpeaHero. MoKHO Jii ¢ MTOMOIIBIO TaKUX ONEPAlri MOBEPHYTh BCE MOHETHI PEIIKOU
BBEpX?



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATUKOB. EKATEPMHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Nel. 30.11.2015
CTAPHIASA I'PYIIIIA, IIEPBAS JIUTA

1. B nerckom cany ectb 2014 msauukoB 106 pazauyHBIX IBETOB, MO 19 MSIYMKOB KaXKJ10TO
nBeta. [Ipu kakoM HauMEHBIIEM N IS JIFOOOM PacCTaHOBKU MSYMKOB IO KPYTy HaMayTcs N
MOCJIeI0BATEIbHBIX MIYMKOB 110 KpaitHel Mepe 53 pa3Iu4HbIX 1[BETORB?

2. Ha30BEM HaTypallbHOE YHUCIIO XOpouium, €CIU OHO MPEJICTAaBUMO B BHJIE CYMMBbI TPEX
HaTypaJlbHBIX 4mcen a<b <c Takux, yto C genmurca Ha D m b menurcs Ha a. Haiinure
HauOoJIbIlIee HEXOPOIIIEE YUCIIO.

3. B uetrsipéxyronsuuke ABCD ¢ AD >BC Touku E u F cyts cepenunst AB u CD
cootBercTBeHHO. [Ipsimpie AD u BC mepecekator mpomomxenne FE B Toukax H u G
cootBeTcTBeHHO. [{okaxute, uro LAHE < ZBGE.

4. O6o3naunM uepe3 d(X, YZ) obo3HavaeT paccrosiaue oT Touku X 10 npsmoit YZ. Touka P
BHYTpH Tpeyrosbauka ABC takoBa, uto otHomrenus d(A, BC)/d(P, BC), d(B, CA)/d(P, CA) u
d(C, AB)/d(P, AB) paBHbI. HaiinuTe ux 3HauCHHE.

5. I[JI?I IIOJOKUTCIIbHBIX qUCCII a, b , C n d JOKaXKUTEC HCPAaBCHCTBO
128(a+b+c+d+2) < (5+a2)(5+b?)(5+c?)(5+d?).

6. Bepmmnabl nmpaBuiabHOTO 1526-yrompHuKa CyTh TOUKH Pi1, Pa, ..., Pisys B HEKOTOpOM
nopsiake. JJokaxure, uto y momanoi P1P2Ps...P1s26P1 ecTh nBa napaienbHbIx 3BeHa.

7. beckoHe4yHasi B 00€ CTOPOHBI MMOCIE0BATENbHOCTS ..., 82, &-1, Ao, 81, 82, ... YAOBJIECTBOPSIET
YCIIOBHIO 8n+2 = (Qn+an+1)/2 pH BeeX 1EbIX N. JIOKaKUTE, YTO €CIIU Ta MOCIIEA0BATSILHOCTh
orpaHu4eHa (To ecTh cymecTByeT M Takoe, 4To |an| < M mpu Bcex mesbix N), To Bce €€ YICHBI
pPaBHBI.

8. 1526 MOHET BBIJIOXKEHBI MO KPyry repoboM BBepx. Paspemraercs mepeBepHYTh UEThIpE
MOHETBI, MO0 JIeKaIUe MOAPSI, TUOO0 3aHUMArOIINEe 4 U3 MSATH MOCIEN0BATEIbHBIX MECT,
KpoMe cpeaHero. MoKHO JiM ¢ MOMOIIbIO TaKUX OMepaluii MOBEPHYTh BCE MOHETHI PEIIKOM
BBEPX?



XLVI YPAJIbCKHUIM TYPHUP FOHBIX MATEMATUKOB. EKATEPMHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Nel. 30.11.2015
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. B nerckom cany ectb 2014 msauukoB 106 pazauyHBIX IBETOB, MO 19 MSIYMKOB KaXKJ10TO
nBeta. [Ipu kakoM HauMEHBIIEM N IS JIFOOOM PacCTaHOBKU MSYMKOB IO KPYTy HaMayTcs N
MOCJIeI0BATEIbHBIX MIYMKOB 110 KpaitHel Mepe 53 pa3Iu4HbIX 1[BETORB?

2. JlokaxxuTe, 4TO KaKJ0€ HaTypajabHOE uncio, Oonbiee 2015, MOKHO MPEACTaBUTH B BHUJIC
CYMMBI TPEX HATypalbHbIX 4rcel a < b < C Takux, 4To C aenutcs Ha b u b gemurcs Ha a.

3. B tpeyroasnuke ABC mpoBenenbl ouccexktpuchl AA; u CCy, | — Touka ux nepecedeHus.
NzBectHO, uTo Al = BC 1 LACB = 2/BAC. Haitnure yrisl TpeyroiabHUKA.

4. O6o3naunM uepe3 d(X, YZ) obo3HavaeT paccrosiHue oT Touku X 10 npssmoit YZ. Touka P
BHYTpH Tpeyronbarka ABC takosa, uto otHomenus d(A, BC)/d(P, BC), d(B, CA)/d(P, CA) u
d(C, AB)/d(P, AB) paBusl. Haitnure ux 3HaYCHHE.

5. JI11st OJIOKUTENBHBIX YUCEN a U b mokaxure HepaBeHcTBO 8(a+b+2) < (5+a%)(5+b?).

6. Bepmmnpl npaBmibHOTO 1526-yroiapHuka cyTh Touku Pi, P2, ..., Piszs B HekoTOpOM
nopsizike. Jlokaxute, uto y somanoi P1P2P3...P1s6P1 ecTh 1Ba mapannenbHbIX 3BeHa.

7. Bacs narnmcai Ha AOCKC IBa PAa3HbIX HATYPAJIbHBIX YHCJIA. Ka>1<11y}0 MHUHYTY OH JOIIMCBIBACT
Ha OOCKY IIOJIYCYMMY JIBYX 4YHMCCJI, HAIIMCAHHBIX Ha JOCKC ITIOCJICIHHUMMU. I[OKa)KI/ITC, qTo
CKOpEC paHoO, 4EM ITO3JJTHO Ha JOCKE IMOABUTCA HCLCIOC YHCIIO.

8. 1526 MoHeT BBUIOKEHBI MO Kpyry repbom BBepx. Paspemiaercs mepeBEepHYTH UYEThIpE
MOHETHI, JIMOO JIeKalue MoApsl, TM00 3aHUMAarOIIe 4 U3 MATH MOCIEI0BATEIbHBIX MECT,
KpoMe cpefHero. MoKHO JIM ¢ HOMOIIBIO TaKUX ONEPALUN NOBEPHYTh BCE MOHETHI PEIIKOU
BBEPX?



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATUKOB. EKATEPMHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Nel. 30.11.2015
MJUIAJIHAS I'PYIIIIA, BBICHIAS JIMTA

1. ITpu xakux HaTypaJdbHBIX N yucyio 4"+6"+9" aBnsercss TOUHBIM KBagpaTOM?

2. Ha mpa3zgauuHbiii cTout moctaBmim 20 rpadyMHOB ¢ COKOM: 110 4eThipe 00béMom 0,2 11, 0,4 11,
0,6 1, 0,8 1, u 1 1. Jlecats rpaduuoB Beimui1 BoBa, a BocemMpb — JluMma, mpuIieamme Ha
YTPEHHUK paHblle ocTalbHbIX. OKa3anock, uTo BoBa Beimmi coka B 5/4 pasza 6ombiie Jumsl.
CKOJIBKO COKa JIpy3bsl OCTABUJIN CBOMM OJHOKJIACCHUKAM?

3. B nerckom camy ecth 2014 msunkoB 106 pa3nmuyHBIX MBETOB, O 19 MSYMKOB Ka)a0TO
useta. [Ipu kakoM HauMeHbIIEM N IS JIFOOOM PaCCTAaHOBKU MSUYMUKOB MO KPYTy HalayTcs N
MOCJIeI0BaTEIbHBIX MIYMKOB 110 KpaitHel Mepe 53 pa3Iu4HbIX 1[BETORB?

4. B psn Beimucano 1000 Hatypanbhbix uyncedn. [IponsBenenne qo0bIX ABYX COCETHUX — KYO
HaTypaJIbHOTO uucia. JlokaxuTe, 4TO MPOU3BEACHUE ABYX KpalHUX — KyO HaTypaJlbHOTO
qyucha.

5. B kpyxok moctynuiio 40 nereid. Oka3anoch, UTO CPEAM JIFOOBIX YETBEPHIX U3 HUX €CTh KTO-
TO, KTO 3HAET el€ XOTs Obl 1BOMX U3 3TOM 4eTBEPKU. KpyxkoBupbl llets u Bacs He3HakoMbI 1
HE UMEIOT 00111eT0 3HaKoMOoro; Bacs 3HakoM ¢ kpyxkoBueM Kounel. Yuurens BoirHai LleTro u3
KpykKa. Jlokaxkure, 4To J1IOOBIE BOE OCTAaBIIMXCS JIMOO 3HAKOMBI, MO0 MMEIOT OOIIEro
3HAKOMOT'0, OTJIMYHOTO OT [letn.

6. [Tpu xakom HauOoJIbIIEM N B TAOJIMILY U3 MATH CTPOK U N CTOJIOIIOB MOKHO BITMCATh YUCIIA
0, 1 i 2 (B KaXIyI0 KIETKY OJHO YHCJIO) TaKUM 0Opa3oM, yTOObI CyMMBI YHCEN BO BCEX
cToJIOax ObUIH Pa3IUYHbI, @ BO BCEX CTPOKAX OJMHAKOBHI?

7 . I[JUI ITOJIOKUTCIIBHBIX YUCCJI a, b , C nu d JOKAXUTC Hep AdABCHCTBO
128(a+b+c+d) < (4+a?)(4+b?)(4+c?)(4+d?)

8. B tpeyronsuuke ABC mposenensl ouccektpuchl AA; u CCyq, | — Touka ux nepecedyeHusl.
N3BectHO, uTo Al = BC 1 ZACB = 2/BAC. Haitnure yrisl TpeyroiabHUKA.



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATUKOB. EKATEPMHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Nel. 30.11.2015
MJIAJIHIAS I'PYIIIIA, IIEPBAS JIMT'A

1. ITpu xakux HaTypaJdbHBIX N yucyio 4"+6"+9" aBnsercss TOUHBIM KBagpaTOM?

2. Ha mpa3zgauuHbiii cTout moctaBmim 20 rpadyMHOB ¢ COKOM: 110 4eThipe 00béMom 0,2 11, 0,4 11,
0,6 1, 0,8 1, u 1 1. Jlecats rpaduuoB Beimui1 BoBa, a BocemMpb — JluMma, mpuIieamme Ha
YTPEHHUK paHblle ocTalbHbIX. OKa3anock, uTo BoBa Beimmi coka B 5/4 pasza 6ombiie Jumsl.
CKOJIBKO COKa JIpy3bsl OCTABUIN CBOMM OJHOKJIACCHUKAM?

3. B nerckom camy ecth 2000 msumkoB 100 pa3muuHbIX MBETOB, 10 20 MSYHKOB Ka)JI0TO
1BeTa. MSsUuKkd pas3jokeHbl 1o Kpyry. Jlokaxkure, dYro MOXXHO BbIOpaTh 979
MOCJICIOBATEIBHBIX MSIYMKOB, CPE/IU KOTOPBIX €CTh MSIYMKH 10 KpaliHeil Mepe S0 pa3nuuHbIX
IIBETOB.

4. B psn Beimucano 1000 Hatypanbhbix uyncedn. [IponsBenenne go0bIX ABYX COCETHUX — KYO
HaTypaJIbHOTO uucia. JokaxuTe, 4TO MPOU3BEJCHUE ABYX KpalHUX — KyO HaATypaJlbHOTO
qyucha.

5. B crpane 100 ropogoB. Kaxaplii ropoJ coeIMHEH AOPOro XOTs Obl ¢ OJAHHUM JIPYTUM
roposoM. Okazanoch, YTO M3 JIOOBIX YETHIPEX T'OPOAOB MOKHO BbIOpaTh TaKOM, KOTOPBIA
COEJIMHEH JOpOraMu XoTs Obl C AByMs APYTHMMH rOpOAaMH U3 3TOM 4yeTBepKU. [lokaxxkure, 4To
MEX Ty JTFOOBIMH JBYMsI TOPOJaMH €CTh ITyTh HE 00Jiee YeM U3 TPEX JI0POr.

6. [Tpu xakom HauOoJIbIIEM N B TAOJIMILY U3 MATH CTPOK U N CTOJIOIIOB MOKHO BITMCATh YUCIIA
0, 1 i 2 (B KaXIyI0 KIETKY OJHO YHCJIO) TaKUM 0Opa3oM, yTOObI CyMMBI YHCEN BO BCEX
cToJIOax ObUIH Pa3IUYHbI, @ BO BCEX CTPOKAX OJMHAKOBHI?

7 . I[JUI ITOJIOKUTCIIBHBIX YUCCJI a, b , C nu d JOKAXUTC Hep ABCHCTBO
128(a+b+c+d) < (4+a?)(4+b?)(4+c?)(4+d?)

8. B tpeyronsuuke ABC mposenensl ouccektpuchl AA; u CCyq, | — Touka ux nepecedyeHusl.
N3BectHO, uTo Al = BC 1 ZACB = 2/BAC. Haitnure yrisl TpeyroiabHUKA.



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATUKOB. EKATEPMHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Nel. 30.11.2015
MJUIAJIHIASA I'PYIIIIA, BTOPAS JIUTA

1. HarypanbHble yncia X 1 Y ¥ IPOCTOE YMCIIO P TAKOBBI, 4TO X°—3Xy+p2y? = 12p. Haiimure p.

2. Ha mpa3zgauuHbiii cTout moctaBmim 20 rpadyMHOB ¢ COKOM: 110 4eThipe 00béMom 0,2 11, 0,4 11,
0,6 1, 0,8 1, u 1 1. Jlecats rpaduuoB Beimui1 BoBa, a BocemMpb — JluMma, mpuIeamme Ha
YTPEHHUK paHblle ocTalbHbIX. OKa3anock, uTo BoBa Beimmi coka B 5/4 pasza 6ombiie Jumsl.
CKOJIBKO COKa JIpy3bsl OCTABUJIM CBOMM OJHOKJIACCHUKAM?

3. B nerckom camy ectb 2000 msumkoB 100 pa3muyuHbIX 1IBETOB, MO 20 MSYHUKOB KaXKIOTO
nBera. MsuYMKM pasnokeHbl 1o Kpyry. Jlokaxkurte, 9ro MoxHO BbIOpath 980
MOCJICIOBATEIBHBIX MSIYMKOB, CPE/IU KOTOPBIX €CTh MSIYMKH 10 KpaliHeil Mepe S0 pa3nuuHbIX
IIBETOB.

4. B psia BBINMCAHO HECKOJIBKO HaTypaslbHbIX uncen. [IponsBenenue moObIX JBYX COCEIHHUX
— KBaJpaT HATypaJbHOro 4ucia. JJokaxure, 4To MpOU3BEIECHUE IBYX KpallHUX — KBaJpar
HATypaJbHOTO YHCIIA.

5. 3 nynkra A B myHKT b Bblexanu OJTHOBPEMEHHO BEJIOCUIIETUCT U MoToLuMKIKCT. Korna
BEJIOCUNENNCT Mpoexasl 15 KM, MOTOUMKIKCT ObUT YK€ Ha MOJITYTH OT BeJocurnenucra 1o b.
A korga Benocunenuct mnpoexan 20 KM, MOTOLMKIMCT Kak pa3 npuObul B b. Haligure
paccTosiHue MEeXay myHKTamu A u b.

6. [Ipu kakoM HauOoJIBIIIEM N B TAOIUILY U3 YETHIPEX CTPOK U N CTOJIOIIOB MOKHO BITUCATH YHCTIa
0 wim 1 (B KaXOyl0 KJIETKY OJHO YHCJI0) TaKUM O00pa3oM, YTOObI CyMMBI YHCENl BO BCEX
CTONOIaX OBUIH Pa3JIMYHBI, & BO BCEX CTPOKAX OJMHAKOBBI?

7. Jlns TIOJIOKUTENIBHBIX YHCe a U b mokaxkuTe HepaBeHcTBO 8(a+h) < (4+a2)(4+b?)

8. Ha mocke HammncaHo BOCeMb Pa3IMUHbIX HATYPAIbHBIX YKcell. POBHO MATHh U3 HUX ACIATCS
Ha 7, poBHO 1ATh Ha 11. JlokaxuTe, 4TO Cpeau ITUX Yucels ecTh Oobiiee 150.



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATUKOB. EKATEPMHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Nel. 30.11.2015
MJUIAJIHIASA I'PYIIIIA, TPETBS JIMTA

1. Bacs 3amyman yeThlpe pa3iudHbIX HATYpAJbHBIX YKCIIA U 3alucal Ha JOcKe (B KaKOM-TO
MOPSIJIKE) BCE MIECTh UX MOMAPHBIX CYMM, MOCJE YEeTo caMyro 0oJiblyto U3 HuX ctép. Beerna
mu TleTs1, B3MIsIHYB Ha OCTaBIIMECS MSATh CYMM, CMOYKET BOCCTAHOBUTD CTEPTYIO CYMMY?

2. Ha mpa3zaauusbiii cTout moctaBmim 20 rpadyMHOB ¢ COKOM: 110 4eThipe 00béMom 0,2 11, 0,4 11,
0,6 1, 0,8 1, u 1 1. Jlecats rpaduuoB Beimui1 BoBa, a BocemMb — JluMma, mpuIieamme Ha
YTPEHHUK paHbllle ocTaibHbIX. OKa3anock, uTo BoBa Beimui coka B 5/4 pa3a Gomnblie JJuMbl.
CKOJIBKO COKa JIpy3bsl OCTABUJIN CBOUM OJHOKJIACCHUKAM?

3. B nerckom cany ecth 2000 MsuukoB 100 pa3nmuyHbIX 1IBETOB, 1O 20 MSYMKOB KaXKJI0TO
1BeTa. MSYUMKM pa3lokKeHbl 10 Kpyry. JlokaxkuTe, 4Yro MOXHO BbIOpath 980
MOCJIEI0BATEIbHBIX MSYUKOB, CPEIM KOTOPHIX €CTh MSYUKH 10 KpaiiHel mepe 50 pa3nuuHbIX
IIBETOB.

4. B psia BbIIMCAHO YEThIpe HaTypaibHbIX yucia. [IpousBenaeHue Mo0bIX ABYX COCEIHUX —
KBaJpaT HAaTypaJdbHOTO 4ucia. JOKaKuTe, 4YTO NMPOU3BEACHUE NIBYX KpPaWHHUX — KBaJApar
HaTypaJIbHOTO YHCIIA.

5. 3 nynkra A B myHKT b BbleXanu OJTHOBPEMEHHO BEJIOCUIIEIUCT U MoToUUKIKCT. Korna
BEJIOCUIIEAUCT Mpoexan 15 KM, MOTOLMKIKUCT OBbLI YK€ Ha MOJIYTH OT BenocurneaucTa a0 b.
A xornma Benocuneauct mnpoexan 20 KM, MOTOLUMKIUCT Kak pa3 npuObin B b. Haiinure
paccTosiHue MEeXay MyHKTamu A u b.

6. [Ipu kakoM HauOoJIBITIEM N B TAOIUILY U3 YETHIPEX CTPOK U N CTOJIOIIOB MOKHO BITUCATH YHCTIa
0 wim 1 (B KaXOyl0 KJIETKY OJHO YHCJI0) TaKUM O0pa3oM, YTOObI CyMMBI YHCENl BO BCEX
CTONOIaxX OBUIH Pa3JIMYHBI, & BO BCEX CTPOKAX OJMHAKOBBI?

7. Ha nocke HamrcaHO BOCEMb pa3IMUHbIX HAaTypajbHBIX ynce. POBHO NATh U3 HUX AENATCS
Ha 7, poBHO 1iATh Ha 11. JlokaxkuTe, 4TO cpeau 3TUX Yuceln ecTh Oosbiiee 150.

8. MOXHO M U3 MATH HAPUCOBAHHBIX HA YepTeke PUTYPOK CIOKUTH MPSIMOYTOIBLHUK 4% 57




XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATUKOB. EKATEPMHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Nel. 30.11.2015
I'PYIIIIA «CTAPT», BBICIIAS JIUTA

1. Bacs 3amyman yeThlpe pa3iudHbIX HATYpAJbHBIX YKCIIA U 3alucal Ha JOcKe (B KaKOM-TO
MOPSJIKE) BCE IMIECTh MX MOMApHBIX CyMM, MOCJE 4ero oaHy u3 Hux ctép. Beerna nu Ilers,
B3TJISIHYB HA OCTABIIMECS MSATh CYMM, CMOYKET BOCCTAHOBUTH CTEPTYIO CyMMY?

2. B psn crost 100 Hatypanbhbix uncen. Oka3anoch, YTO MPOU3BEICHUE JTIO0BIX JBYX YUCE,
CTOSIIIMX MOAPSI, SIBISIETCS KBAAPATOM HATYpaJIbHOTO uncia. JIokaXuTe, 4To Mpou3BeIeHUE
NEPBOTO U MOCIEAHETO U3 ITUX YUCEN TOXKE SBISETCA KBAAPATOM HATYpaIbHOTO YHCIIA.

3. B Hauane B yray gocku 9x9 crout koHb. [ poccmerictepsl Marnyc u Bonoss o ouepenn
(HaunHaeT MarHyc) XOIAT 3TUM KOHEM. 3amnpelaercs XOJUTh Ha KIETKY, C KOTOpOM
IPEAbIAYIIUM XOJI0OM CXOAUJI conepHukK. Jlokaxurte, 4To Bojons MoeT urparb Tak, 4TOObI
KOHb HE TTOOBIBAJI 110 KpaiiHe# Mepe Ha 45 KIIeTKax.

4. Ha JOCKC HAIIMCAHO CCMb PA3JIMYHBIX HATYPAJIBHBIX YHUCCII. PoBHO 111Th U3 HUX JCIIATCA Ha

7, poBHO ATk HA 11 1 poBHO 1ATH Ha 13. JlokaxkuTte, 9YTO Cpeu ITHUX YUCEI €CTh OOJIbIee
1000.

5. IIpu xakoM HauboOIBIIIEM N B TAOIHILY SXN MOKHO BucaTh yucia 0, 1, 2 (B KaKIyro KIETKY
OJIHO YHUCJI0) TAKUM 00pa3oM, 4TOOBI CyMMBI YHCEN BO BCEX N CTONIOIAaX ObUIH pa3IMYHbI, a BO
BCEX CTPOKAX OJIMHAKOBBI?

6. Ha npa3nauunsiii cron noctaBuiu 20 rpaduHOB € COKOM: 110 YeThipe 00bEMom 0,2 1, 0,4 11,
0,6 1, 0,8 1, u 1 1. Jlecars rpadunoB Beimi1 BoBa, a Bocemp — JluMma, mpuIeamme Ha
YTPEHHHK paHblle ocTalbHbIX. OKa3zaock, 4To BoBa BbInui coka B 5/4 pa3a Oonblue JuMbl.
CKOJIBKO COKa JIpy3bsl OCTABUJIM CBOMM OJHOKJIACCHUKAM?

7. B nepBbiii kiacc noctynuin 30 gereit. Oka3anoch, 4TO Cpeau JHOOBIX YETBEPHIX U3 HUX
€CTh KTO-TO, KTO 3HaeT ewmeé XoTd Obl JBOMX M3 3TOM 4eTBEpKU. ['pynmy nereil Ha30BEM
NpasulbHOU, €CIU JTI00bIE TIBOE€ M3 ATOWM TPYIIBI WM 3HAKOMBI MEXIY COOOU, WM UMEIOT
o011ero 3HaKOMoro. J{okaxute, 4To WIIA STOT MEPBBIN KIIACC SBISETCS MPaBUIILHOM TPYIINOH,
WIA MOXHO YAaJUTh U3 HErO0 OAHOIO YYEHHKa TaKUM oOpa3oM, YTo ocTaBuMecs 29 aerei
00pa3yioT NPaBUIIbHYIO TPYIITY.

8. B nerckoM camy ecth 200 MsurkoB 20 pa3IMUHBIX IIBETOB, 10 10 MSYMKOB KaXkI0TO IIBETA.
[Ipn kakoM HaMMEHbBIIIEM N IS 000 PACCTAaHOBKH MSIYMKOB IO KPYry MOXKHO BBIOpaTh N
MOCJICIOBATEILHBIX MSYMKOB, KOTOPBIC MOKpAIICHBI MO KpakHed Mepe B 10 pa3nuuHBIX
LIBETOB?
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MATEMATHYECKHUU BOM Nel. 30.11.2015
I'PYIIIIA «CTAPT», IIEPBAS JIMT'A

1. Bacs 3amyman yeThlpe pa3iudHbIX HATYpAJbHBIX YKCIIA U 3alucal Ha JOcKe (B KaKOM-TO
MOPSJIKE) BCE IMIECTh MX MOMApHBIX CyMM, MOCJE 4ero oaHy u3 Hux ctép. Beerna nu Ilers,
B3TJISIHYB HA OCTABIIMECS MSATh CYMM, CMOYKET BOCCTAHOBUTH CTEPTYIO CyMMY?

2. B psn crost 100 Hatypanbhbix uncen. Oka3anoch, YTO MPOU3BEICHUE JTIO0BIX JBYX YUCE,
CTOSIIIMX MOAPSII, SBJISIETCS KBaJAPAaTOM HaTypalbHOTO yucia. JlokaxkuTte, 4To Mpou3BeAeHUE
MIEPBOTO U MOCIEAHET0 U3 ATUX YKCEI TOXKE SBISETCA KBAPATOM HATYpajJbHOTO YHCIA.

3. B Hauane B yray gocku 9x9 crout koHb. [ poccmerictepsl Marnyc u Bonoss o ouepenn
(HaunHaeT MarHyc) XOIAT STUM KOHEM. 3ampeniaeTcss XOAuTh Ha KIETKY, C KOTOpOW
MPEAbIAYIIUM XOJ0OM CXOAUJI conepHuk. Jlokaxute, uto Bosoas MoxeT urpaTth Tak, 4TOObI
KOHb He MOOBIBAJI MO KpaiiHel Mepe Ha 36 kiieTkax.

4. Ha JOCKC HAIIMCAHO CCMb PA3JIMYHBIX HATYPAJIBHBIX YHUCCII. PoBHO nsTh 13 HUX ACIATCA Ha

7, poBHO 1ATh Ha 11 ¥ poBHO 1ATH Ha 13. JlokakuTe, 4YTO Cpeau ITUX YHUCEN €CTh OOJIbIIIEe
1000.

5. IIpu xakoM HauboOIBIIIEM N B TAOIHILY SXN MOKHO BucaTh yucia 0, 1, 2 (B KaKIyro KIETKY
OJIHO YHUCJI0) TaKUM 00pa3oM, 4TOOBI CyMMBI YHCEJ BO BCEX N CTONOIAaX ObUIN pa3IMYHbI, a BO
BCEX CTPOKAX OJIMHAKOBBI?

6. Ha npa3nauunsiii cron noctaBuiu 20 rpaduHOB € COKOM: 110 YeThipe 00bEMom 0,2 1, 0,4 11,
0,6 1, 0,8 1, u 1 1n. Jlecars rpadunoB Beimi1 BoBa, a BocemMb — JluMma, mpuIIeAmme Ha
YTPEHHHK paHblle ocTalbHbIX. OKa3zaock, 4To BoBa BbInui coka B 5/4 pa3a Oonblue JuMbl.
CKOJIBKO COKa JIpy3bsl OCTABUJIM CBOMM OJHOKJIACCHUKAM?

7. B crpane 100 ropooB, Kaxiblii TOpOJA COEIUHEH AOPOTOM XOTs ObI C OJHUM JPYIUM
ropoaoM. Oka3ajiock, YTO U3 JTFOOBIX YETHIPEX TOPOAOB MOXKHO BbIOPATH TOPOJ, COEAMHEHHBIN
JOpOTaMH XOTs Obl C ABYMsI IPYTMUMH FOPOAAMH U3 TOM ueTBEepKH. [[okaxuTe, 4TO MEXIY
JTHOOBIMH IBYMSI TOPOJIaMU €CTh IIyTh HE 0oJiee, YeM U3 TPeX JOpOr.

8. B nerckoMm camy ecth 100 msurkoB 10 pa3muuHbBIX 1IBETOB, 10 10 MSYMKOB KaXkI0TO IIBETA.
Msuuku pasiokeHbl Mo Kpyry. Jlokakure, 4To MOXKHO BbIOpaTh 40 mociieoBaTEIbHBIX
MSYMKOB, KOTOPBIE OKPALIEHBI IO KpaliHENW MEPE B 5 PA3JIMYHBIX LIBETOB.
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MATEMATHYECKHUU BOM Nel. 30.11.2015
I'PYIIIIA «CTAPT», BTOPAS JIMT'A

1. Bacs 3aayman 5 pa3audHbIX YUCE M 3amycall Ha Jocke (B KaKOM-TO mopsiake) Bce 10 ux
nonapHeix cymMm. Beerna nu [leTs, B3rIsiHYB Ha 3TH CyMMBI, CMOKET BOCCTAaHOBUTB HCXO THBIE
yucia?

2. Kaxxioe u3 npousBeieHuid ab 1 DC HaTypanbHBIX YUCE SIBISETCS KBAAPATOM HATYypPaIbHOTO
yucia. JlokaxuTe, 4To MPOU3Be/IEHUE aC — TOXKE KBaApaT HATYypaJIbHOTO YKCTIA.

3. B nauane B yray gocku 9x9 crout koHb. ['poccmerictepsl Marnyc u Bomnoss o ouepenn
(HaunHaeT MarHyc) XoIAT 3TUM KOHEM. 3amnpemaercs XOIuTh Ha KIETKY, C KOTOPOM
IPEIBIIYIIAM XOJA0M CXOAMI conepHuk. JlokaxkuTe, uTo Bomoas MokeT urpath Tak, YTOOBI
KOHb He MOOBIBaJ MO KpaliHel Mepe Ha 15 kieTkax.

4. Ha nocke HanmvcaHO BOCEMb PAa3IMYHbIX HATYpaIbHBIX Yyuced. POBHO MATh U3 HUX JAEHSATCS
Ha 7, poBHO 11ATh Ha 11. Jlokaxkute, 4TO cpeau 3TUX YKcel ecTh Oosbee 150.

5. [Ipu xakom HanOosbiIeM N B TAOIUILY U3 TPEX CTPOK U N CTOJIOIIOB MOKHO BIIMCATh YUCIA
0, 1 umu 2 (B KAy KJIETKY OJHO YHMCJIO) TaKUM 00pa3oM, YTOObI CyMMBI YHCET BO BCEX
cToi011ax ObUIM pa3IMYHbI, & BO BCEX CTPOKAX OJMHAKOBBI?

6. Ha nmpa3manunsbIii cton moctaBuian 20 rpadmHOB ¢ COKOM: TI0 4eThIpe 00BEMOM 0,2 11, 0,4 1,
0,6 1, 0,8 1, u 1 1m. Jlecars rpadunoB Beimi1 BoBa, a BocemMpb — JluMma, mpuIIeamme Ha
YTPEHHUK paHbllle ocTaabHbIX. OKa3anock, uTo BoBa BeImiI coka B 5/4 paza 0osbiine JuMel.
CKOJIBKO COKa JIpy3bsl OCTABUJIM CBOMM OJHOKJIACCHUKAM?

7. I3 nyHkta A B MyHKT b BbleXanu OJTHOBPEMEHHO BEJIOCUIIETUCT U MoToUUKIKCT. Korna
BEJIOCUNENNCT Mpoexasl 15 KM, MOTOUMKIKCT ObUT YK€ Ha MOJITYTH OT Bejocurnenucra 1o b.
A korga Benocunenuct mnpoexan 20 KM, MOTOLMKIMCT Kak pa3 npuObul B b. Haligute
paccTossHUE MEeXy IMyHKTaMu A U b.

8. MOXHO M U3 MATH HAPUCOBAHHBIX HA YepTeke PUTYPOK CIOKUTH MPSIMOYTOIBLHUK 4% 57




