LI YPAJIbCKUM TYPHHUP IOHBIX MATEMATHUKOB. KUPOB, 16-22.02.2018

MATEMATHYECKHUU BOM Nel. 18.02.2018
CTAPHIASA I'PYIIIIA, BBICIIASA JIMTA

1. CymiecTByeT Jid HaTypajbHOE YUCTIO0, OoJblIee 1, KOTOpoe MOXKHO IIPEACTABUTH
k

B Bujie N" ¢ HaTypaiasHbIMK N 1 K 110 kpaiineit mepe 2018 criocodamu?

2. IlycTh X M Y — TOJIOKUTENbHBIE BEIIECTBEHHBIE 4YMCla, MpUYéM X+y < 3.
+2X 4y -3X
y + y > 2.

Xy

3. Pax6ap u 3anape urpatot Ha kietdaror qocke 2017x2017. B nauane Pax6ap
OOBSBIISIET HEKOTOPBIE KJIETKH JIOCKM XapaMOM: 9TO 3HAYUT, YTO Ha HUX HUYETO
Henb3sl knacTh. [locne atoro Pax6ap u 3anape mo ouepenu KiaaayT Ha JOCKY MO
OJTHOM MOHETe, HauyMHaeT 3aHjape. 3ampemiaeTrcs KIacTh MOHETY Ha KIIETKY,
OOBSBICHHYIO XapamMOM, WM HaXOSIIYIOCS B CTPOKE WM CTOJOIE, TIe YXKe
aexuT MoHeta. [lpourpeiBaer He wumeromuid xoxa. Kakoe HanMeHbIlee
KOJMYECTBO KJIETOK Pax6ap MokeT 0OBSIBUTH XapaMoOM, YTOOBI IIPH 3TOM OH HMET
BO3MOKHOCTb BBIMTPATh HE3aBUCUMO OT ACHCTBHI 3aHIpe?

JlokaxunTe HEpaBEHCTBO

4. B ctpane 300 ropomoB, HEKOTOPBIE Mapbl TOPOJIOB COCAMHEHBI TOPOTAMHU.
Oka3anock, 4TO JJs JJF0OOH YeTBEPKHU TOPOJIOB OT J000ro ropojaa 3TOM YeTBEPKHU
MOXHO J100paThCs 710 JIF0OOTO IPYroro ropojia 3TOH YeTBEPKH, HE TTPOe3Kast uepes
ocraBmmecs 296 ropomoB. Ilpu kakom HamboibIieM K B CTpaHe 00sA3aTelbHO
MOXKHO BBIOpaTh K roposoB Tak, 4ToOBI JIOOBIC J1Ba BBHIOPAHHBIX T'Opojaa OBLIN
COCIUHEHBI JOPOTOM?

5. Ha nockoctu otMeueHbl 2N+1 Todyek, HUKaKUE YEThIPE U3 KOTOPBIX HE JIEkKAT
Ha OJHOW OKPYKHOCTM W HHUKAKHE TpU — Ha OAHOM mHpsAMourl. OKpYKHOCThb
HAa3bIBACTCS YNOA0BUHUBAIOWEN, €CIIA OHA TPOXOIUT 4Yepe3 TPU OTMEYEHHBIX
TOYKU U BHYTPH HEE JIE)KUT POBHO N—1 oTMedeHHas Touka. KakuM MOXkeT ObITh
KOJIMYECTBO YNOJOBUHUBAIOIIUX OKPYKHOCTEM?

6. Touka D — cepenuna croponsl BC octpoyronbHoro tpeyronbhuka ABC.
Touku E Ha ctopone AC u F na cropone AB TakoBwel, uro DE =DF u
/EDF = ZBAC. Jlokaxwure, uro DE > (AB+AC)/4.

7. Touka M — cepenuna croponsl AB kBanpata ABCD. Touka P — ocHoBaHue
nepreHauKysIpa, omyuieHHoro u3 B va npsmyro CM, a touka N — cepenuna CP.
buccektpuca yrina DAN mepecekaer npsmyto DP B Touke Q. Jlokaxute, 4TO
yeThIpéxyronbHuk BMQN — napamienorpamm.

8. HarypanbHoe 4unciio N Ha30BEM HsuHbIM, €CIIU JIJIS JIF00O0H aphl HATypalbHbIX
gucel a u b Takoi, uro a+b = n xots Ob1 ogHO U3 uncen a/b u b/a npencrapnsercs
B BUJIC KOHEYHOM JecsaTuyHON apoOu. KoHeuHO miam OECKOHEYHO MHOXKECTBO
HSIIHBIX YHCen?
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MATEMATHYECKHUU BOM Nel. 18.02.2018
CTAPHIASA I'PYIIIIA, IIEPBAS JIUTA

1. CymiecTByeT Jid HaTypajbHOE YUCTIO0, OoJblIee 1, KOTOpoe MOXKHO IIPEACTABUTH
k

B Bujie N" ¢ HaTypaiasHbIMK N 1 K 110 kpaiineit mepe 2018 criocodamu?

2. HalinuTe Bce mapsl HaTypaibHBIX unceln a u b, mis kotopeix uncio (ab)?—4(a+b)
SBJISICTCS KBaJJPATOM ITPOCTOTO YHCIIA.

3. Pax0ap u 3anape urpatot Ha kietyator gocke 2017x2017. B nayane Pax6ap
OOBABIISIET HEKOTOPHIE KJIETKH JTOCKM XapaMOM: 3TO 3HAYUT, YTO Ha HUX HUYETO
Henb3sl knacTh. [locne atoro Pax6ap u 3anape mo ouepenu KiaaayT Ha JOCKY MO
OJIHOM MOHETE, HauyMHaeT 3aHApe. 3amnpellaeTtcsl KiIacTh MOHETY Ha KIETKY,
OOBSABJICHHYIO XapaMOM, WJIM HaXOJAIIyIOCS B CTPOKE WJIM CTOJIONE, TIe YXKe
nexuT MoHeta. [IpourpeiBaer He wumerommii xoma. Kakoe HauMeHblIee
KOJIMYECTBO KJIeTOK Paxbap MOKeT 00BSBUTH XapaMOM, YTOOBI TIPH ATOM OH UMEJ
BO3MOKHOCTb BBIMTPATh HE3ABUCUMO OT JIEUCTBUM 3aHApE?

4. B crpane 300 ropomoB, HEKOTOPBIE Mapbl TOPOJIOB COCAMHEHBI TOPOTAMHU.
Oka3anaock, 4TO JJIs JJF0OOH YeTBEPKHU IOPOJIOB OT J000ro ropojaa 3TOi YeTBEPKHU
MOXKHO JI0OpaThCs 710 JIF0OOT0 IPYTroro ropo/jaa 3TOH YeTBEPKH, HE ITPOe3Kas uepes
ocraBmmecs 296 ropoaos. Ilpu kakoMm HamboawsmeM K B cTpaHe 00s3aTelbHO
MOXKHO BBIOpaTh K ropofoB Tak, 4ToObI JI0OBIC J1Ba BBHIOPAHHBIX TOpojaa OBLIN
COEJIMHEHBI JOPOTOM?

5. ¥V kineruaroro kBaapara 11x11 orMernin ueHTpbl Bcex KIETOK M 81 M3 HHUX
MOKPAaCWJIA B KPacHbIN 1BET. J[oKaxuTe, 4TO €CTh TAKUE TPHU KPACHBIE TOUYKH, YTO
OJIHA W3 HUX SBIAECTCA CEPEAUHON OTPE3KA C KOHIIAMHU B JIBYX JIPYTHUX.

6. Touka D — cepenuna croponsl BC ocTtpoyromnbHoro tpeyroigbhnka ABC.
Touku E Ha ctopone AC u F na cropone AB TakoBwel, uro DE =DF wu

/EDF = ZBAC. Jlokaxwure, uro DE > (AB+AC)/4.

7. Touka M — cepenuna croponsl AB kBanpata ABCD. Touka P — ocHoBaHue
nepreHauKysipa, onyueHHoro u3 B a npsmyto CM, a Touka N — cepenuna CP.
buccektpuca yrma DAN mepecekaer npsmyto DP B Touke Q. Jlokaxute, 4TO
yeThIpéXyronbHuK BMQN — mapamienorpamm.

8. PaccmorpuM umcio 32+3°+3° npu HaTypanbHbIX @, b u ¢. Jlokaxure, uTo eciu
OHO SIBJIIETCS KBaIpaTOM HaTYpaJIbHOTO Yncia, To 8 = b = C.
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MATEMATHYECKHUU BOM Nel. 18.02.2018
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. HaGop HaTypaibHBIX YUCEN HA3BIBAETCS XOPOULUM, €CITU HU OJTHO YUCIIO U3 3TOTO
HaboOpa HE JEIUT CYMMY OCTaBIIUXCS uynces. MOXKeT i B XopolieM Habope yucern,
MeHbmux 1000, 66Tk He MeHbIIe 500 yncen?

2. Haiinure Bce mapsl HaTypaJIbHBIX YMCe U b, 151 KoTopkIx uncio (ab)>—4(a+b)
SBJIICTCS KBAJPATOM IPOCTOIO YKCJIA.

3. Pax6ap u 3anape urparot Ha kietdaToi gqocke 2017x2017. B nauane Pax0Oap
OOBSIBIISICT HEKOTOPBIC KICTKH JOCKH XapaMOM: 3TO 3HAYUT, YTO HAa HUX HHYETO
Heb3s KiacTh. [locne atoro Pax6ap u 3anape mo odepeau KiIagyT Ha JOCKY IO
OJIHOM MOHETE, HauWHaeT 3aHjape. 3ampelmraercs KiIacTh MOHETY Ha KIIETKY,
OOBSBICHHYIO XapaMOM, WJIM HaXOJSAIIYIOCS B CTPOKE WIIM CTOJIOIE, TIe YXkKe
aexuT MoHeta. [IpourpeiBaer He wuMerommii xoma. Kakoe HamMeHbIee
KOJIMYECTBO KJIETOK Pax6ap MokeT 00BSBUTH XapaMOM, YTOOBI TP TOM OH HMEJ
BO3MOXXHOCTb BBIMTPATh HE3aBUCHMO OT JICHCTBHH 3anape?

4. B ctpane 2018 roposioB, HEKOTOpPbIE Maphl TOPOJOB COEIWHEHBI JOPOramu.
Oxkazanochk, 4To I 000N YETBEPKH TOPOJIOB OT JHOOOTO rOpo/ia ITOM YETBEPKU
MOKHO JI00paThCs JI0 JIFDOOTO APYroro ropojia ToN 4YeTBEPKH, HE MPoe3kKast yepes
octraBumecs 2014 ropoaos. JlokaxxuTe, 4TO MOXKHO BbIOpaTh 666 ropolioB Tak,
YTOOBKI JIFOOBIE JIBa BEIOPAHHBIX TOPO/Ia ObLIIN COCTMHEHBI IOPOTOHA.

5. ¥V kiuerdaroro kBaapara 11x11 orMernin ueHTpbl Bcex KIETOK M 81 M3 HHUX
MMOKPAaCWJIA B KPaCHbIN 1BET. JJoKa)XuTe, 4TO €CTh TAKUE TPU KPACHBIE TOYKH, YTO
OJIHA W3 HUX SBIIAETCA CEPEANHON OTPE3KA C KOHIIAMHU B JIBYX JIPYTHUX.

6. B paBno6enpennom tpeyroiapauke ABC yron BAC pasen 120°. Touka M —
cepeauna ctoponbl AB. Touka P cummeTpruHa Touke M OTHOCUTEIBHO CTOPOHBI
BC. Otpesku AP u BC mnepecekarorcas B Touke Q. Ilpsmeie QM u AC
nepecekarotcs B Touke R. Jlokaxkute, uto MR = AP.

7. Touka M — cepenuna croponsl AB kBanpata ABCD. Touka P — ocHoBaHue
nepreHauKymsipa, onyueHHoro u3 B Ha npsmyto CM, a Touka N — cepenuna CP.
buccektpuca yrma DAN mepecekaer npsmyto DP B Touke Q. Jlokaxute, 4TO
yeThIpéXxyronbHuK BMQN — mapamienorpamm.

8. PaccmorpuM umcio 32+3°+3° npu HaTypanbHbIX @, b u ¢. Jlokaxure, uTo eciu
OHO SIBJIIETCS KBaIpaTOM HaTYpaJIbHOTO Yncia, To a = b = C.
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MATEMATHYECKHUU BOM Nel. 18.02.2018
MJUIAAIHASA I'PYIIIIA, BBICILHASA JIUTA

1. V kneruaroro kBajpara 11x11 ormeTunu meHTphl BceX KIETOK U 81 U3 HUX
ITOKPAaCWJId B KPAaCHbIW UBET. JlIoKa)XuTe, 4TO €CTh TAKUE TPU KPACHBIE TOYKH, YTO
OJIHA W3 HUX SBIACTCA CEPEAUHON OTPE3KA C KOHIIAMHU B JIBYX JIPYTHUX.

2. PaccmoTpuMm umcio 32+3°+3¢ npu matypansHeix @, b u ¢. Jlokaxure, 4To ecnu
OHO SIBJIICTCS KBaJIpaTOM HaTypaJIbHOTO Yncia, To @ = b = C.

3. B crpane 300 roposoB, HEKOTOpbIE Mapbl TOPOJOB COCAMHEHBI JOPOTAMHU.
Oxka3zasioch, 4TO JyIsl TF000M YETBEPKU TOPOJOB OT JIFOOOTO rOPO/ia 3TOM YETBEPKU
MO>KHO J0OpaThes J0 JTH000TO APYTroro ropojaa TOM YeTBEPKH, HE Mpoe3Kas uepes
ocraBmuecs 296 ropomos. Ilpu kakom HamOojbIIeM K B CTpaHe 00sA3aTelIbHO
MOKHO BBIOpaTh K TopomoB Tak, 4ToObI JI00OBIC JBa BHIOPAHHBIX rOpPOJa OBLIN
COEJIMHEHBI JOPOTOM?

4, YUucma a, b um C ynoemerBopstor paeeHctBam (atb)(b+c)=c-a-1 u
(atb)(a+c) = b—c—1. Halimute Bce BO3MOXKHBIC 3HaUCHHS BeIMUnHBI (a+C)(D+C).

5. Bacs nmpuayman 100 pa3anuHbIX HaTypaJbHBIX YUCE U BBIIIACAI HA IOCKY BCE
4950 nomapHbIx cyMMm 3THX uucelsl. Kakoe HanOosblliee KOJIMYECTBO CTENEHEH
NSATEPKU MOKET OBITh Cpein BhIMKMCaHHBIX Bacel uncen?

6. Y HaTypaJIbHOTO YHCJia N, UMEIONIETO HE MEHBIIIE MATH JICITUTEICH, BHIITHCATH
Bce gemurend: 1 =01 <d2<..<dk1<dk=n. Oxasanmoce, uro di+d, u
ds+ds+...+dy-1 TakKe ABIAIOTCS AETUTEISIME Yucia N. UeMy MOKeT OBITH paBHO N.

7. Uncna X, Y U Z yIOBJICTBOPSIOT HEPABEHCTBY (X+Yy+2)Xyz > 1. JlokaxuTe, 4TO
(X*+y>+2%)% > 3.

8. B paBHoOeapennom tpeyronbHuke ABC yromn BAC pasen 120°. Touka M —
cepeauna ctoponbl AB. Touka P cummeTpruHa Touke M OTHOCUTEIBLHO CTOPOHBI
BC. Otpe3sku AP u BC mepecekarorcas B Touke Q. Ilpsmeie QM u AC
nepecekarorcs B Touke R. Jlokaxure, uto MR = AP.
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MATEMATHYECKHUU BOM Nel. 18.02.2018
MJUIAAIHASA I'PYIIIIA, IIEPBAS JIUTA

1. V kneruaroro kBajpara 11x11 ormeTunu meHTphl BceX KIETOK U 81 U3 HUX
ITOKPAaCWJId B KPAaCHbIW UBET. JlIoKa)XuTe, 4TO €CTh TAKUE TPU KPACHBIE TOYKH, YTO
OJIHA W3 HUX SBIACTCA CEPEAUHON OTPE3KA C KOHIIAMHU B JIBYX JIPYTHUX.

2. PaccmoTpuMm umcio 32+3°+3¢ npu matypansHeix @, b u ¢. Jlokaxure, 4To ecnu
OHO SIBJIICTCS KBaJIpaTOM HaTypaJIbHOTO Yncia, To @ = b = C.

3. B ctpane 1000 ropo/ioB, HEKOTOPhIE Maphl TOPOJOB COCIUHEHBI JOPOTAMH.
Oka3ajaock, 4TO JJIs JIF0OOH YeTBEpKH rOpoA0B OT JIF0OOTO ropojia dTOM YeTBEPKHU
MOXKHO JI0OpaThCs 710 JIF0OOT0 IPYTroro ropo/aa 3TOH YeTBEPKH, HE ITPOe3Kas yepes
octapmmecs 996 ropomoB. JlokaxxuTe, 4TO MOXXHO Tak BbeIOpaTh 300 ropojos,
4yTOOBI JIFOOBIE JIBAa BRIOPAHHBIX TOPOJia OBLIIM COCAUHEHBI JOPOTOi?

4. Yucna a, b u ¢ ynosnersopsror pasencrsam a(b—c) = a?bc+1 u b(c-a) = ab%c+1.
Haiinure Bce BO3MOKHBIE 3HAUEHUS BEIMYMHBI abc?,

5. Bacs npuayman 100 pa3nudyHbIX HATypaIbHBIX YHCEN U BBINMKCAT HA IOCKY BCE
4950 nomapHbIX cyMM 3THX uKcend. Kakoe HanbOosblliee KOJIUYECTBO CTEIEHEM
MATEPKU MOXKET ObITh Cpe/id BhIMMCAHHBIX Baceii uncen?

6. Y HaTypaJbHOTO Yncia N, UMEIOIIEro HE MEHBIIE MATH JACIIUTEIICH, BHITUCAH
Bce genutenn: 1 =d1<d2<..<di1<di=n. Oxasamoce, uro di+d> w
d3+ds+...+dy-1 TakKe ABIAIOTCS ACTUTEIIIMH Yucia N. YeMy MOKeT OBITH paBHO N.

7. Yucna X, Y ¥ Z yJOBIETBOPSIOT HEPABEHCTBY (X+y+Z)Xyz > 1. JlokaxkuTe, 9TO
(x?+y?+7%)% > 3.

8. B paBHoOeapennom tpeyrosbHuke ABC yromn BAC pasen 120°. Touka M —
cepeauna ctoponbl AB. Touka P cumMmeTpuuHa Touke M OTHOCUTEILHO CTOPOHBI
BC. Otpe3sku AP u BC mepecekatorcs B Touke Q. Ilpsmbie QM u AC
nepecekatorcs B Touke R. Jlokaxure, uto MR = AP.
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MATEMATHYECKHUU BOM Nel. 18.02.2018
MJUIAAIHASA I'PYIIIIA, BTOPASA JIUTA

1. HaGop pa3nuuHbIX HATypaJIbHBIX YHCEN HA3bIBACTCSI XOpowiuM, €CIi HU OJHO
YKCJIO U3 ATOTO HA0Opa HE ACIUT CYMMY OCTaBIIMXCS yucen. MOXKeT Jii B XOpOIIeM
Habope uucen, MmeHbIUX 100, ObITh HEe MeHbIIE 50 yncen?

2. Jlokaxure, 4yto yucio 32+9°+1 npu HaTypanbHBIX @ U D He MOMKET OBITH
KBaJpaTOM HATYpaJIbHOTO YUCIIA.

3. OT IBYX KYCKOB CILIaBOB C Pa3HbIM COJIEp>KaHHUEM CBHMHIIA Maccor 6 Kr u 12 kr
OTpE3aJIM TI0 KYCKY paBHOM Macchl. KaXplii U3 OTpEe3aHHBIX KYCKOB CILUIABHJIM C
OCTaTKOM JIPyTroro CIUIaBa, MOCJie YEro MPOIEHTHOE COAEpKaHWe CBUHIIA B 000UX
CILJIaBaX CTAJIO OAMHAKOBBIM. KakoBbI MacChl OTPE3aHHBIX KYCKOB?

4. Ilerp BacunbeBuy u Bacunuca [leTpoBHa 'keHatThl, U y HUX ABOE feTeid. CerogHs
[Terp BacunbeBrnd 3amMeTwsi, 4TO JBa IOJla HAa3aJ €ro BO3PACT OTJIIMYAICA OT
MIPOM3BECHUS BO3pPACTOB €ro JieTel Ha Bo3pacT keHbl. A Bacuimca IlerpoBHa
3aMeTuiIa, YTO Yepe3 JBa roja dTo Toxke OyneT BepHo. Ha ckojibko oTianvaercs
Bo3pact llerpa BacunbeBuua OT mpoM3BEAEHHS BO3PACTOB €r0 JAETEM CETOJHS?
(Bospact oHu u3Mepsuiv HaTypajibHbIM YUCIIOM JIET.)

5. CnekynsHT Kynwi OusieT Ha ¢uHan v Ower Ha nonypunHan UM cymmapHo 3a
21000 pyOnei. buner Ha (uHan OH mpojan B MOATOpa pas3a JIOPOXKE, a Ha
nosygunan — B 4/3 pasza qopoxe. 3a CKOJIbKO CHEKYISHT Kyl OujeT Ha QuHal,
eciu ero npuosUIb coctaBuiia 9000 pyonei?

6. Y HatypaJIbHOTO unciia N eCTh XOTs OBl 4eThIpe Aenutens. Oka3aaoch, 4TO CymMMa
JIBYX CaMbIX MaJI€HbKUX U3 HUX — TOXE ACIUTENb N. JIOKaKUTE, 4TO U CyMMa TpeEX
CaMbIX MAJICHbKHX JICJIATEIIEUN N SIBIACTCS AETUTEIEM .

/. Ha nocke namucano yucio 100. Bacs 3a oqHy onepaiyio MOXeET NMpruOaBUTh K
quCiTy JI00yto ero mudpy. Jokaxure, 94To 3a HECKOJIBKO omnepanuii Bacs cMoxet
MOJIYYUTh J11000€ HaTypalibHOE uucio, oonbiiee 100.

8. B paBno6enpennom tpeyromapanke ABC yrom BAC pasen 120°. Touka M —
cepeauna ctoponbsl AB. Touka P cummeTrpruna Touke M OTHOCUTEIBHO CTOPOHBI
BC. Otpesku AP u BC nepecekarorcs B Touke Q. Haiaure yron BQP.
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MATEMATHYECKHUU BOM Nel. 18.02.2018
I'PYIIIIA «CTAPT», BBICIIIAS JIUTA

1. ¥V HaTypanbHOTO yuclia N pOBHO 6 HATypaidbHBIX AenuTeneid. Oka3anoch, 4To cymma
JIBYX CaMbIX MaJCHBKUX M3 HUX TOXKE JAEIUTETh N, a CyMMa YETBIPEX CaMbIX OOJIBITUX
nenuTenen paBHa 2n. Yemy MoxeT ObITh paBHO N?

2. lllecTHaguath CTYJEHTOB C/AAaBaJld SK3aMEH W3 YETHIPEX BOIPOCOB, HA KaKIbI U3
KOTOPBIX Ha/J0 OBLIO JaTh OTBET «Ja» WIN «HET», IPUUYEM BCE JalM pa3Hble HAOOPHI
OTBETOB. J|BeHaIIaTh U3 HUX OKA3aJIUCh HEJOOPOCOBECTHBIMU U CIIUCANIU JIPYT C ApyTra
10 [UKJTY, IPUYEM KaXIbli CIEAYOINN HETPAaBUIIbHO MEPENrca y MPEAblIyIIero OTBET
POBHO Ha 0JuH Bompoc. OcTaBUIMECs YETBEPO OKA3aIUCh JOOPOCOBECTHBIMM: HUKAKHE
JIB€ U3 UX pad0T HE OTIMYAIOTCS POBHO B OJHOM BoIlipoce. Bo3MoxkHO 1 Takoe?

3. Bacs npuayman 100 pa3nuyHbIX HaTypajbHBIX YKCET U BBINMKACAT Ha TOCKY Bce 4950
MOMAapHBIX CyMM 3TUX uncen. Kakoe HaubobIee KOJIUYeCTBO CTEIIEHENH TPOMKH MOKET
OBITH Cpeay BeIMMCAHHBIX Bacei uncen?

4. PaccmoTpuM umcio 32+3°+3° npu HaTypanbHbeIX @, b u €. JlokaxuTe, 4TO €CIIM OHO
SIBIISICTCSL KBAAPATOM HATYpaJIbHOTO YKCia, To @ = b = C.

5. Ha nocke nanucano uucio 100. Bacs 3a oHy onepaiuio MOKeT NpuOaBUTh K YUCITY
o0yt ero mudpy. Jdokaxure, 4To 3a HECKOJIBKO onepanui Bacsi cMOXeT moJyduThb
m000€ HaTypaabHOE Ynciio, Oonbiiee 100.

6. B ctpane 300 ropoioB, HEKOTOPBIE TTAPHI TOPOOB COSAUHEHBI JoporaMu. OKa3anocs,
YTO JIJIS JTIOOOM YE€TBEPKH TOPOJIOB OT JIFOOOTO rOpojia ATOM YETBEPKH MOKHO J0OpaThCs
70 J000TO JPYyroro ropoja 3TOM YETBEPKH, HE Mpoe3kas yepe3 ocrabimmecs 296
ropooB. [Ipu kakom HanOosbiieM K B cTpaHe 00s13aTeIbHO MOKHO BBIOpaTh K TopoioB
TaK, 4TOOBI JIFOOBIE JIBa BRIOPAHHBIX FOPOJia OBLIN COCTUHEHBI JOPOTOM?

7. B xBagpare 11x11 ormeueno 82 knerku. JJokaxute, 4To HaWAETCS TPAMOYTOIBHUK
1x5, y koTOoporo 06e kpaiiHue 1 IIEHTpabHAs KJIETKA OTMEUCHBI.

8. Ilerp BacunbeBuu u Bacunuca IlerpoBHa skeHaThl, 1 'y HuX ABoe Aereid. Ceroaus I[lerp
BacunpeBud 3aMeTw1, YTO JIBa IOJa Has3al €ro BO3pAacT OTIMYAJICA OT IPOU3BEACHUS
BO3pAacTOB €ro AETEN Ha BO3pacT keHbl. A Bacunuca IletpoBHa 3ameTunia, 4To yepes aBa
roja 3to Toxe Oyzaer BepHo. Ha ckonbko ornuuaercsa Bo3zpact Ilerpa BacunbeBuua ot
MIPOU3BEJICHUSI BO3PACTOB ero jerer cerogHs? (Bo3pact oHM u3Mepsui HaTypalbHBIM
YHUCJIOM JIET.)
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MATEMATHYECKHUU BOM Nel. 18.02.2018
I'PYIIIIA «CTAPT», IIEPBASA JIUT'A

1. ¥V HaTypanbHOTO yuciia N pOBHO 6 HATypaldbHBIX AenuTeneid. Oka3anoch, 4To cymma
JIBYX CaMbIX MaJCHBKHX U3 HUX TOXE JIEIHUTEIh N, a CyMMa YEeTHIPEX CaMbIX OOJIBIINX
nenuTenen paBHa 2n. Yemy MokeT ObITh paBHO N?

2. lllecTHaguath CTYJEHTOB C/AaBaJld K3aMEH W3 YETHIPEX BOIPOCOB, HA KaXKIbIH U3
KOTOPBIX HaJ0 OBLIO JaTh OTBET «Ja» WIN «HET», IPUUYEM BCE JalM pa3Hble HAOOPHI
OTBETOB. /[BeHaaaTh U3 HUX OKA3aJUCh HEJOOPOCOBECTHBIMU U CIIMCAIIU JIPYT C JIpyra
10 [UKJTY, IPUYEM KaXIbli CIEAYIOIINK HETPAaBUIIbHO MEPENncal y MPEIbIIyIIero OTBET
POBHO Ha 0JuH Bompoc. OcTaBUIMeCs YETBEPO OKA3aIUCh JOOPOCOBECTHBIMM: HUKAKHE
JIB€ U3 UX padOT HE OTIMYAIOTCSI POBHO B OJHOM BoIripoce. Bo3MoxkHO 1 Takoe?

3. Bacs nmpuayman 100 pa3nuyHbIX HaTypalbHBIX YKCE U BBIMKUCAT Ha H0CKy Bce 4950
MOMAapHBIX CyMM 3TUX uncen. Kakoe HaubobIee KOJIUIECTBO CTEIIEHENH TPOUKH MOKET
OBITH Cpeau BeIMCAHHBIX Bacei uncen?

4. JlokaxuTe, 4to uucio 3%+9°+1 npu HaTypanbHEIX a M b He MOXKeT OBbITh KBaZpaToM
HATypaJIbHOT'O YHUCIa.

5. Ha nocke nanucano uucio 100. Bacs 3a oHy onepaiuio MOKeT NpuOaBUTh K YUCITY
moOyto ero mudpy. Jlokaxure, 4To 3a HECKOJIBKO orepanuii Bacs cMoXeT moiayduThb
m000¢€ HaTypajabHOE Ynciio, oonbiee 100.

6. B ctpane 2018 ropomoB, HEKOTOPHIE MTAPBI TOPOIOB COSTUHEHBI Joporamu. OKa3anocs,
YTO JIJIS JTIOOOM YE€TBEPKH TOPOJIOB OT JIFOOOTO rOpojia ATOM YETBEPKH MOYKHO JOOpaThCs
70 JTF000TO APYroro ropoja STOW YETBEPKH, HE Mpoeskas depe3 ocrapmmecs 2014
ropofoB. Jlokaxxure, 4yTO MOXHO BbIOpaTh 666 TOpPOJOB TakK, YTOOBI JIFOOBIE JIBa
BBIOpAHHBIX TOPOJIa OBLIN COEAMHEHBI JOPOTOM.

7. B xBagpare 11x11 ormeueno 82 knerku. Jlokaxute, yTo HaWAETCS NPAMOYTOIBHUK
1x5, y koToporo 06e KpailHue U [IeHTpaJIbHasl KJIETKH OTMEUECHBI.

8. Ilerp BacunbeBuu u Bacunuca IlerpoBHa skeHaThl, 1 'y HUX ABoe aereid. Ceroaus Ilerp
BacunpeBud 3aMeTwI1, YTO JIBa IOJ@ Ha3al €ro BO3pAacT OTIMYAJICA OT IPOU3BEACHUS
BO3pAacTOB €ro AETEN Ha BO3pacT eHbl. A Bacunuca IletpoBHa 3ameTunia, 4To yepes aBa
rozia 3To Toxke Oyzaet BepHo. Ha ckonbko otnuuaercst Bo3pact Ilerpa BacunseBuya ot
MIPOU3BEJICHUSI BO3PACTOB ero jerer cerogHs? (Bo3pact oHM u3Mepsui HaTypalbHBIM
YHUCJIOM JIET.)



LI YPAJIbCKUM TYPHHUP IOHBIX MATEMATHUKOB. KUPOB, 16-22.02.2018

MATEMATHYECKHUU BOM Nel. 18.02.2018
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. CyMMa IByX caMbIX MaJICHbKHUX JIEJIUTENICH HATYpAJIbHOTO YKciia N SIBISIETCS €ro
nenurenieM. JlOKaXXute, 4TO U CyMMa TpPEX CAMBIX MAJEHbKHX JEIUTENIen N
SIBJISICTCS ACTUTETIEM .

2. BoceMb CTYJIEHTOB CJaBaJId HK3aMEH U3 TPEX BOMPOCOB, HA KAXKIbIN U3 KOTOPHIX
HaJ10 OBLIO 1aTh OTBET «J1a» WIH «HET», IPUYEM BCE JAJIU pa3HbIe HAOOPHI OTBETOB.
[IlecTepo W3 HUX OKa3aIUCh HEJOOPOCOBECTHBIMU M CIUCAIW JPYr C Jpyra Io
UKy, IPUYEeM KaXKIbld CICAYIONIMN HEMPaBUIILHO MEepenucan y MpeablayIiero
OTBET POBHO Ha 0JIMH Bompoc. OcTaBIIMEeCs JBOE OKa3aIUCh JOOPOCOBECTHBIMU: MX
paboThI OTJIMYAIOTCA XOTs ObI B IBYX BoIpocax. Bo3aMoxHO i1 Takoe?

3. CnekynsHT Kynwi OujieT Ha uHan u Ouwier Ha noixydunHan UM cymmapHo 3a
21000 py6seii. buner ma ¢uHam oH mpojand B TOJTOpa pasza JOpOXKe, a Ha
nosyunan — B 4/3 paza gopoxke. 3a CKOJIbKO CIEKYJISIHT Ky OMIeT Ha (uHal,
eciu ero npuosLIs coctaBuiia 9000 pyOmneit?

4. ITpm kakux HaTypaJdbHBIX N guciao 3"—-8 MOKeT OBITh KBAAPATOM HATYPaIHHOTO
yucna?

5. Ha nocke namucano uncio 100. Bacs 3a oqHy onepaiuio MOXKET NpuOaBUTh K
yuciy Jto0yro ero nuudpy. Jokaxure, 4To 3a HECKOJIBKO onepanuii Bacsa cMoxer
MOJIYYUTh JTI000€ HaTypalibHOE uucio, oonbiiee 100,

6. B crpane 2018 ropomaoB, HEKOTOpHIE Mapbl TOPOJOB COEAMHEHBI JOPOTAMHU.
Oxkazanochk, 4yTo il JH000M YETBEPKU TOPOJIOB OT JIHOOOTO rOpo/ia 3TOM YETBEPKH
MOHO J0OpaThCs A0 J000ro APYyroro ropoja 3ToM 4eTBEPKH, HE Mpoe3xKas uepes
octraBumecs 2014 roponos. JlokaxuTe, 4TO MOXKHO BbIOpaTh 666 ropoJioB Tak,
YTOOBI JIIOOBIE IBa BEIOPAHHBIX TOPOJA OB COEAMHEHBI TOPOTOM.

/. B xBagpare 11x11 ormeueno 78 kneTok. [[okaxxuTe, 4TO HAMAETCA KIETYATHIN
MPSIMOYTOJIBHUK, OJIHA U3 CTOPOH KOTOPOTO paBHa 1, a ipyras HEYETHA, y KOTOPOIO
00¢ KpaliHHME U IIEeHTpaJIbHasl KJIETKH OTMEUYCHBI.

8. Ilerp BacunweBuu u Bacunuca [letpoBHa ’eHaThl, U y HUX JiBoe AeTei. CeromaHs
[Tetp BacuibeBnd 3amMeTws, 4TO JBAa IOJla HAa3aJ €ro BO3PACT OTJIIMYAICSA OT
MIPOM3BEJICHNS BO3PACTOB €ro JeTei Ha Bo3pacT keHbl. A Bacumuca IlerpoBHa
3aMeTHuIa, YTO Yepe3 JBa roja 3To Toxke OyneT BepHo. Ha ckosbko oTiamvaercs
Bo3pact llerpa BacunbeBruua OoT mpou3BEACHHSI BO3PACTOB €ro JAETEM CETrOJHS?
(Bo3pacT oHu u3Mepsiii HaTypajlbHBIM YUCIIOM JIET.)



LI YPAJIbCKUM TYPHHUP IOHBIX MATEMATHUKOB. KUPOB, 16-22.02.2018

MATEMATHYECKHUU BOM Nel. 18.02.2018
I'PYIIIIA «CTAPT», TPETDBS JIMT'A

1. HaGop pa3nuuHbIX HATypaJIbHBIX YHCES HA3bIBACTCSI XOpOowiuM, €CId HU OJHO
YKCJIO U3 ATOTO HA0Opa HE ACIUT CYMMY OCTaBIIMXCS yucen. MOXKeT Jii B XOpOIIeM
Habope uucen, MmeHbIUX 100, ObITh HEe MeHbIIE 50 yncen?

2. Ha nocke nanucano yuciao 1000. Bacs 3a oHy onepaliidio MOKET IpuOaBUTh K
yucity Jo0yto ero mudpy. Jokaxure, 4To 3a HECKOJBKO onepanuii Bacs cMoxet
MOJTY4YMTh JTF000€ HatypajibHOoe uncyio oT 1000 qo 2018.

3. Bacs BeImucan N uaymux MOoApsa HaTypaldbHbIX yncen. OKa3aaoch, YTO POBHO
II0JIOBMHA U3 HUX — IIpocThie. Harianre Bce BO3MOKHBIE N.

4. CnekyJaHT Kynuil OuiieT Ha puHan u Owier Ha nonyduHan UM cymmapHo 3a
21000 pyOneit. buner Ha (uHan OH mpojand B MOJTOpa pa3a JOPOXKE, a Ha
nonyduHan — B 4/3 paza qopoke. 3a CKOJIBKO CIEKYJISHT Ky OUJieT Ha puHal,
eciu ero npuosLIs coctaBmiia 9000 pyOneit?

5. 27 cTyAaeHTOB caaBajiu dK3aMeH U3 TPEX BOMPOCOB, OTBETHI HA KOTOPBIC MOTJIN
obiTh Jla/Het/He 3Ha10. Bee nanu pasasie HaOopsl 0TBETOB. Kaxaplii crincasi OTBET
y TPEABIAYIIEro IO IIEMOYKe, MPUYEeM KaKIbId CICAYIOIMMA HEMpaBUIbLHO
nepenucall y IpeIblIyIero OTBET pOBHO Ha OJHWH BOINpoc. Bo3MOXXHO U, 4TO Y
MIEPBOTO U MOCJIETHETO OTJIMYME OKA3aJIOCh TOXKE B OTBETE POBHO HA OJIMH BOIPOC?

6. B crpane 2018 ropoaoB, HEKOTOpbIE Mapbl TOPOJOB COEAMHEHBI JOPOTaAMHU.
Oxka3aynoce, 4To AJIs JIFOOOW YETBEPKHU FOPOJOB OT JIFDOOr0 TOPOJIa 3TOM YETBEPKU
MOKHO J0OpaThCs A0 J000ro APYyroro ropojaa 3TOM YeTBEPKH, HE MTPOe3xKast uepes
ocrapmuecs 2014 roponoB. Jlokaxure, 4TO MOXXHO BbIOpaTh 666 ropo/oB Tak,
YTOOBI JIIOOBIE IBa BEHIOPAHHBIX TOPOA OB COEAMHEHBI TOPOTOM.

7. Iletp BacunweBuu u Bacunuca [leTpoBHa keHaThI, U y HUX JiBoe AeTed. CeromHs
Ilerp BacunbeBuY 3aMeTwi, YTO JBa TojJla Ha3zaJd €ro BO3pacT ObLI OoJblle
MIPOM3BEJICHNS BO3PACTOB €ro JeTei Ha Bo3pacT xeHbl. A Bacumuca IlerpoBHa
3aMeThIa, YTO 4Yepe3 JiBa roja BO3pacT MyXa OyJeT MEHbIIE MPOU3BEICHUS
BO3pacTOB HMX JeTer Ha €€ Bo3pacT. Ha ckosbko omimuaercs Bo3pact Ilerpa
BacunbeBrua OT NMpoOM3BEIEHUS BO3pacTOB ero nerei cerogHsa? (Bospact oHu
U3MEPSUTN HATYPaJIbHBIM YUCJIOM JIET.)

8. Kakoe HanMmeHbIliee KOJTUYECTBO KOHEW MOTYT MOOUTHh BCE KJIETKH JOCKH 7%7,
BKJIIOYAs KJIIETKU, Ha KOTOPBIX CTOSAT KOHU? (CaM KOHb KJIETKY, Ha KOTOPOW CTOMT,
He OBbET.)



