LIV YPAJIbCKUI TYPHUP IOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUYECKHNHA BOU Ne2. 08.11.2019
CTAPHIASA I'PYIIIIA, BBICIIASA JIMTA

1. B cTpaHe HECKOJBKO TOpOJIOB, HEKOTOpPHIE TOpOJia COEIUHEHBI JBYCTOPOHHUMU
aBuapericamu. 3BECTHO, YTO CYIIECTBYET aBUAMaPIIPYT, TPOXOSIIIUIN MTOCIEI0BATEILHO
nmo 500 ropomam, B KOTOPOM KaXKIbIM CHEAYIOIIMHA TOPOJ COEAWHEH aBuapericaMu C
OOJIBIIIUM YHCIIOM TOPOJIOB, YeM Mpeapaymuii. KakoBo HauMeHbIlee BO3MOKHOE YHCIIO
rOpOJIOB B 3TOM CTpaHe?

2. Ilyctb p > 2 — mpoctoe uucio. Jlokaxure, 4To cyMMa

1P 14201+ +(p-1)P?
NaéT TaKOM ke OCTATOK MpH JeJIeHHH Ha P2, uTo 1 umcio (p—1)14+p.
3. [lonapHo paznuyHble YUCaa X, Y, Z, t yI0OBIETBOPSIOT PaBEHCTBAM
axy+bx+cy+d=0
ayz+by+cz+d=0
azt+bz+ct+d =0
atx+bt+cx+d =0

Tlokaxkure, uto b?+c? = 2ad.

4. Tpeyronpauk ABC, B kortopom ZC =30° pacnonoxen B yrie DBE, mpuuem
/ZABC = ZABD = ZCBE, AB = BD u BC = BE. Okazanocs, uto 2AC = DE. Haiigute yron
CAD.

5. B HepaBHOOGeapenHoM TpeyroabHuke ABC nposenu meanansl AM u CN. Ha ctopone AC
oTMeTHJIn TOYKy X, a Ha orpeske CX — touky Y Ttak, uro ZLANX=~/ZBNC wu
ZAMB = ZCMY. Jlokaxure, uto AX=CY B TOM W TOJBKO B TOM CJydYae, KOrjaa
TpeyroibHUK ABC npsMoOyToIbHBIH.

6. Kakoe HanMmeHbIlIee YHCIIO HEMEePEKPhIBAIOIINUXCA JIOMUHOIIEK JOCTATOYHO MOJIOKUTH
Ha kjeTku kBagpata 2019x2019 Ttak, 4ToOBI HENB3s OBLIO J0OABHUTH HU OJHY HOBYIO
JIOMUHOIIKY?

7. JIBa po6ota R2 u D2 naxongarcs B Touke O Ha npsMoiuHelHON nopore. MakcuMalbHast
ckopocTh R2 paBusieTcs 2 km/4, a D2 — 1 xm/4. B Toukax S u T, pacmoyio’)KeHHBIX IO
pa3Hble CTOpoHBbI OT Touku O Ha TOW e gopore jexar cokposuia, OS =1 km. Ecnu
KaKoi-TO poOOT OKa3bIBA€TCS B TOUKE C COKPOBWIIEM, TO OH €ro 3abupaer; eciiu oOa
poboTa OAHOBPEMEHHO OKa3bIBAIOTCS B TOUKE C COKPOBUIIEM, TO COKPOBHIIIE JIOMAETCA U
He aoctaércs Hukomy. [Ipu kakux 3nadeHusx anunHbl OT pobot R2 moxer 3abpath 06a
COKPOBHIIIA BHE 3aBUCUMOCTH OT AeiicTBuil D2? PoOOTHI Beceraa BUAST ApyT Apyra u yMEroT
noAOUpaTh COKPOBUILA U MEHITh CKOPOCTb, HE 3aTpaynBas Ha 3TO BpPEeMs.

8. B Bo3pacrarorieii mociaeaoBaTeIbHOCTH a1, a2, ..., ak HaTypaiabHbIX uncen a1 = 2019 u
am+an > am+nt|M-N| mpu Bcex HATYpabHBIX M 1 N Takux, 4to M+n < K. Kakoe HanbobIice
KOJIMYECTBO WIEHOB MOXKET OBITH B DTOU ITOCIEN0BATEILHOCTH?



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUUYECKHNHA BOU Ne2. 08.11.2019
CTAPHIASA I'PYIIIIA, IIEPBAS JIMTA

1. B cTpaHe HECKOJIbKO TOpOJIOB, HEKOTOPBIE TOPOJia COCIMHEHBI IBYyCTOPOHHUMM aBUA-
peiicamu. M3BeCTHO, UTO CYIIECTBYET aBUAMapIIPyT, MPOXOISAIINI MOCIEA0BATEIBHO 10
500 ropoaam, B KOTOPOM KaKIbIi CIEAYIOIIMN TOPOJ COCIMHEH aBUapeicamu ¢ OOJIbIINM
YHCJIOM TOPOJIOB, YeM mpeaspiayinil. KakoBo HauMeHbIIee BO3MOXKHOE YUCIO TOPOJOB B
3TOM cTpaHe?

2. JlrobuTenb MaTeMaTHKH OOHAPYXXKMJI HWHTEPECHBIM (PAKT: CYIIECTBYET POBHO OJHO
npoctoe 31-3HauHoe uncio, nepseie 30 HUPpP KOTOPOTro OJAUHAKOBBI. Mbl HE MPOCHUM Bac
HaWTH 3TO YHCJIO, BBl MOYKETE MOJIb30BATHCS €ro CyIIeCTBOBaHHEM. BHUMaHue, BOIIPOC:
«Haiinure ero nocineaHIow0 HUPPY».

3. [lomapHo paznuuHble yncaa X, Y, Z, t yI0BIeTBOPSIIOT paBEeHCTBAM
(xy +bx+cy+d=0
yz+by+cz+d =0
lzt+bz+ct+d=0"
tx+bt+cx+d =0

Tlokasure, uto b?+c? = 2d.

4. Tpeyrombauk ABC, B kotopom ZC =30° pacnonoxen B yrie DBE, mpuuem

ZABC = ZABD = ZCBE, AB = BD u BC = BE. Oxkazanocs, uro 2AC = DE. Haitnure yron
CAD.

5. B HepaBHOOe aApenHoM Tpeyroasauke ABC nposenu meanansl AM u CN. Ha ctopone AC
orMetwin Touky X, a Ha orpeske CX — Ttouky Y tak, uto LANX=/BNC wu

ZAMB = ZCMY. Jlokaxwure, uto AX=CY B TOM W TOJBKO B TOM Ciy4ae, KOrja
TpeyroabHuK ABC mipsiMOyTONBHBIN.

6. Ha kaptunke crnpaBa u3oOpaxeH NpAMOYroidbHUK 9Ix10 m 7 yxe
Aexxamux Ha HEM nomuHomek. Kakoe HamOoJsbliee KOJIMYECTBO
JIOMHUHOILIEK MOXHO JOOaBUTh HA ATOT NPSIMOYTOJIbHUK, YTOObI HUKAKUE
JIBE JIOMUHOIIKK HE mepekpbiBanuch? Kaxmas JOMHHOIIKA JODKHA
LEJIMKOM MOKPBIBATh ABE KJIETKHU.

7. Jlama nepecraBuia yucia ot 1 10 1526 B kakoM-To nopsake. Poma ctpeMuTcst otragatsb,
B KaKOM MOpsAJKE CTOAT yucaa y [ammu. J[jist 5TOro OH BRIMMCHIBAET CBOM NEPECTAHOBKHU
yucen ot 1 go 1526. ITocne toro, kak Poma Beinucan K nepecraHoBok, Jlamma st Kaxkaou
u3 POMUHBIX MepecTaHOBOK COOOIIAET, KAKUE YUCIa B €€ MePEeCTaHOBKE CTOAT JIEBEE, YeEM
B PomuHO#, kakue — mpaBee, Kakke — Ha TeX ke MecTax. [Ipu kakom HamMeHbIeM K
PoMa HaBepHsIKa CMOXET y3HATh, B KAKOM MOPSAKE CTOAT uncia y Jlamm?

8. B Bo3pacrarorieii mociaeaoBaTeIbHOCTH a1, a2, ..., ak HaTypaidbHbIX uncen a1 = 2019 u

am+an > am+n+|M-N| mpu Bcex HaTYpambHBIX M 1 N Takux, 9To M+n < K. Kakoe HanbobIee
KOJIMYECTBO YJICHOB MOXKET OBITh B 3TOW MOCIIEA0BATEILHOCTH?
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MATEMATHUUYECKHNHA BOU Ne2. 08.11.2019
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. B cTpaHe HECKOJIBKO TOpPOJIOB, HEKOTOpPHIE TOpOAa COCIUHEHBI JIBYCTOPOHHHUMH
aBuapericamu.  M3BecTHO, 4YTO  CyHIECTBYET  aBUaAMapuIpyT,  MPOXOJSIIUN
nocaenoBaTeabHo 110 500 roposiamM, B KOTOPOM KKAbIM CIEAYIOUIMA rOpOJ COCIMHEH
aBuapeiicaMu ¢ OOJBIIMM YUCIIOM TOPOJIOB, YeM mpenbiayiuid. KakoBo HauMeHblee
BO3MOYKHO€ YHCJIO TOPOJOB B 3TOM CTpaHe?

2. JIrobuTenp MaTeMaTUKH OOHAPYKWUJ MHTEPECHBIM (DAKT: CyIIECTBYET POBHO OJHO
npocrtoe 31-3HauHoe yucio, nepsbie 30 HU@Pp KOTOPOro OJAMHAKOBBI. MBI HE MPOCUM
BAC HAWTU 3TO YHUCJIO, Bbl MOXETE MOJIb30BaThCA €ro CyLIECTBOBaHMEM. BHHMaHue,
Bonpoc: «Haliaure ero nociaeanow uuppy».

3. I mpou3BOJILHOTO YKciaa & 0003HauuM uepe3 Sign(a) gucio 1, ecau a > 0, yucio
—1, ectr @ < 0 1 yncio 0, ecnu a = 0. Haiinure Bece Tpotiku uncen (X, Y, Z) Takue, 4TO

X =2018-2019-sign(y + z)

y =2018-2019-sign(z + X).

z=2018-2019-sign(x+Yy)

4. Tpeyronsuuk ABC, B xotopom ZC =30° pacnonoxken B yrie DBE, npuuem
ZABC = ZABD = ZCBE, AB = BD u BC = BE. Oxka3zanocs, uto 2AC = DE. Haiigure
yroa CAD.

5. B mpsmoyroneauke ABCD Toukm K u L — cepenunst cropon BC u AD
coorBeTcTBeHHO. [lepnennukynsip k AK, npoBeaeHHbii yepe3 Touky B, nepecexaer AK
B Touke E u CL B Touke Z. Jlokaxkure, uto y yerbipexyroiabHuka AKZL ecTh 1Be paBHBIX
CTOPOHBI.

6. Ha kaptunke cnpaBa n300pakeH mpsAMOYrosbHUK 9x10 u 7 yxe
Aexxamux Ha HEM gomuHomek. Kakoe HamOombliee KOJIMYECTBO
JOMMHOUIEK MOKHO J00aBUTh Ha STOT MPSAMOYTOJbHUK, YTOOBI
HUKaKWe JIB€ JTOMHUHOUIKHM HE NepeKphBaynCh? Kaxkaas ToMUHOIIKA
JOJIKHA LEJTMKOM MOKPHIBATh JIBE KJIETKHU.

7. ama nepectaBuia yucia ot 1 1o 20 B kakoM-To nopsiake. Poma ctpeMutcst otrajgars,
B KAaKOM TOpsiAKe cTosAT uuciaa y Jamm. J[asi 3TOro OH BBINHMCBHIBAET JECSTh
nepectaHoBok uucen ot 1 go 20. Ilocne Toro, xak Poma Beimucanm Bce JeCsTh
IepecTaHoBoOK, Jlama mrst ka0l 13 POMHHBIX IMepecTaHOBOK COOOIAET, KaKHUe YnCiia
B €€ IIEpECTaHOBKE CTOSIT JIEBEE, YeM B POMUHOM, Kakue — IpaBee, KAKME — Ha TEX KeE
mectax. Cmoxer ym Poma neiicTBoBaTh Tak, 4TOOBI TAPAaHTUPOBAHHO Y3HATh, B KAKOM
nopsziKe CTosT yucna 'y Jammu?

8. B Bo3pacTatoiiieit mocieioBaTeIbHOCTH a1, a2, ..., ak HATypaJIbHBIX yucen ai = 2019 u
amtan > am«t+|M-N| TpU BceX HATypalbHBIX M W N Takux, yto M+n <k. Kakoe
HanOOoJIbIIee KOJTUYECTBO YWICHOB MOXKET OBITh B 3TOM MOCIEA0BATEILHOCTH?



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUYECKHUMT BOM Ne2. 08.11.2019
MJUIAJIHIAS I'PYIIIIA, BBICHIAS JIMTA

1. Kons 3ayMajl 4 Pa3HBIX IMOJOXHUTCIbHbIX YHUCJIAa U 3alIUCAJl HAa JOCKE IICCTh UX
IMOITapHBIX HpOHBBGHCHHfI. Tons CTCP OAHO M3 3THUX YUCCII, B pC3YJIbTATC HA JTJOCKC
OCTAJIOCh ITATH IMOCJTICAOBATCIIbHBIX HATYPAJIbHBIX YHUCCII. Kakoe uncio CTCp Tona?

2. Ha xieruyaroii kBampatHoii nmocke 300x300 nexar 0e3 nepekpbiThid d
JIOMHUHOIIIEK TaK, YTO OOJbIIE HU OJHON HENb3d N00aBUThH. JlokakuTe, 4YTO Ha
JocKe He 0oee d mycThIX KiIeToK. HarmoMuHaeM, 4To «TOMHUHOIIIKOM» Ha3bIBaeTCS
MPSIMOYTOJBHUK, COCTOSIIUN U3 IBYX KJIETOK JIOCKH.

3. HazoBem HaTypajibHOE YUCIIO N uHmepecHbim, €CIIU HAalIeTCs TaKoe Yrciio K, 9To
IPH BBIYATAHUU K M3 J1H000r0 HATYPaAILHOTO JCIUTEN N MOJydaeTcs ICTUTEIb N
(BO3MOXHO OTpHULIATENbHBIN). HaliluTe BCe MHTEPECHBIE YHCIIA.

4, Jlama mepectaBuia yucia oT 1 g0 25 B kakoM-To mopsiake. Poma ctpeMuTtcs
OTraJlath, B KAKOM MOPSAAKE CTOAT yucia y Jlamm. /{1t 5TOro OH BBIKUCHIBAET CBOU
nepectaHoBky yucen ot 1 1o 25. [Tocne Toro, kak Poma Beimuca K mepectaHoBOK,
Jama g kaxaoi u3 POMUHBIX IepecTaHOBOK COOOIAaeT, Kakue 4ucjia B eé
IIEPECTAHOBKE CTOSAT JieBee, YeM B POMUHOM, KaKe — MpaBee, KAKME — Ha TEX KE
mecrax. IIpu kakom HanmMmeHbIleM K PoMa HaBepHsKa CMOXET y3HaTh, B KaKOM
MOpsAJIKE CTOST yucia y [amm?

5. B cTpane HecKoJIbKO TOpoJI0B, HEKOTOPhIE TOPO/Ia COCAUHEHBI IBYCTOPOHHUMHU
aBuapericamu. HM3BeCTHO, YTO CYLIECTBYET aBUaMapLIPyT, MPOXOASALIAN
nociegoBaresibHO 1Mo 500 ropomam, B KOTOPOM Ka)KIbId CIEAYIOIIUNA TOPOL
COCMHEH aBuapeiicamMu ¢ OOJIBIIUM YHCIIOM TOPOIOB, UeM npeabiayimid. KakoBo
HaNMEHbIIEE BO3MOXKHOE YHUCJIO TOPOJAOB B 3TOM CTpaHe?

6. Ha okpyxHOCTH 4Yepe3 paBHbIE MPOMEXKYTKH OTMEYeHO N >3 Touek. Takxke
OTMEYEH LEeHTp OokpyxkHocTH. IleTs u Bacs xonar nmo ouepeau, HaunHaeT Ilers.
JIr000i1 UTpOK KaXAbIM CBOMM XOJIOM JOJDKEH 3aKpacUTh 3€JICHBIM IBETOM
TPEYrOJIbHUK C BEpUIMHAMU B OTMEUEHHBIX TOUYKax. HuUKakux aBa 3aKpallleHHbIX
TpPEyrojibHUKa HE JOJHKHBI UMETh OOIIMX BHYTPEHHUX ToueK. [IpourpniBaeT He
uMeronuil xoxa. Ilpu kakux N Ilets cmoxkeT obecreuuTh cebe moOexy BHE
3aBUCHUMOCTH OT JACHCTBUI CONEpHUKA?

2 2
a +7+b +724
b+3 a+3

8. Tpeyronsnuk ABC, B kotopom £C = 30°, pacnonoxen B yrie DBE, npuuem

ZABC = Z/ABD = Z/CBE, AB=BD u BC =BE. Oxazamocs, utro 2AC = DE.
Haitnute yron CAD.

7. J11s1 OJTOKMTENIbHBIX Ynced a U b mokakuTe HepaBeHCTBO




LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUUYECKHNHA BOU Ne2. 08.11.2019
MJUIAAIHAS I'PYIIIIA, IIEPBAS JIUTA

1. Kounst 3ayman 4 pa3HbIX MOJOXKHUTENBHBIX YUCIIA U 3aMKMCall HA JOCKE IIECTh UX
NONAPHBIX MPOU3BeACHUMN. TOJsI CTEP OJJHO U3 ATUX YUCET, B PE3YJIbTATE HA IOCKE
OCTaJIOCh MSITh TIOCJIEIOBATENbHBIX HATYpalnbHbIX uncen. Kakoe uncino crep Tomns?

2. Ha xieryaroii kBampatHoii mocke 100x100 nexxar 0e3 nepekpbiTrid d
JIOMUHOIIIEK TaK, YTO OOJbIIE HU OJHON HENb3d N00aBUThH. JlokakuTe, 4YTO Ha
nocke He Oonee yem Od+1 mycThix kierok. HamoMuHaeMm, 9To «JTOMHHOIIKOW
HA3bIBACTCS MPSIMOYTOJIBHUK, COCTOSIIUN U3 IBYX KJIETOK JIOCKH.

3. HazoBem HaTypasibHOE YUCIIO N uHmepecHbim, €CITU HAlIeTCs TaKoe Ynciio K, 9To
IPH BBIYATAHUU K M3 J1H000r0 HATYPaAILHOTO JCIUTEN N MOJydaeTcs ICTUTEIb N
(BO3MOXHO OTpHULIATENbHBIN). HaliluTe BCe MHTEPECHBIE YHCIIA.

4. Jlama 3agymaina IeBITU3HAYHOE YHCIIO0, B KOTOPOM BCTPEUAIOTCA BCE ITUPPHI OT
1 1o 9. Poma cTpemMutrcst oTrajgaTh 3TO YUCJIO, BBIIIUCHIBAsE CBOU JICBSITU3HAYHBIC
YyHclia ¢ TakuM ke cBorcTBOM. Ilocne Toro, kak Poma Beinucan 4 yucna, [ama s
KaX70r0 U3 POMHMHBIX 4mucen cooOiaeT, kakue nudphl B €€ 4uciie CTOST JieBee,
yeM B PoMuHOM, Kakue — MpaBee, Kakhue — B TEX K€ caMbIX paspsijgax. CMOXKeT
nu Poma HaBepHsika y3HaTh JammHo yncio?

5. B cTpane HecKoJIbKO ropoJI0B, HEKOTOPhIE TOPO/Ia COCAUHEHBI IBYCTOPOHHUMHU
aBuapericamu. HM3BeCTHO, YTO CYIIECTBYET aBUAMapUIPYT, MPOXOISIIAN
nociegoBaresbHo 1o 500 ropogam, B KOTOPOM KaXKIbIA CICAYIONIMA TOPO/I
COCJMHEH aBuapeiicamMu ¢ OOJIBIIUM YHCIIOM TOPOIOB, UeM npeabiayimid. KakoBo
HAaNMEHbBIIEE BO3MOXKHOE YHUCJIO TOPOJOB B 3TOM cTpaHe?

6. Ha okpyxHoctu paccraBieHo N >3 touek. [lers u Bacsa pemaroT xoapl mo
ouepenu, HaunHaeT [leTs. 3a oMH X01 MOKHO BBIOpATh TPU TOUKH U HAPUCOBATH
TPEYTOJbHUK C BEPIIMHAMH B dTUX TOUYKAX, HE MUMEIOIIMN OOIIUX TOUEK C yXKe
HApUCOBAaHHBIMU TpeyrojabHUKaMu. [IpourpeiBact He uMeromun xoaa. [1pu kakux
n Ilets cMoxeT obecneunTs cede mooeay?

a’+7 b*+7
+ >
b+3 a+3

7. J11s1 OJTOKMTEIIbHBIX Yucen a U b mokakuTe HepaBeHCTBO

8. Jlan paBHOOEApeHHBIN NPAMOYToibHBIN TpeyroibHUK ABC ¢ ipsiMbiM yriom A.
K runorenyse BC B Touke B mpoBeneHn nepneHauKyssp, Ha KOTOPOM OTMEUYeHa
takas Touka D, uro AD = BC. Haiinure yron BAD.



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUUYECKHNHA BOU Ne2. 08.11.2019
MJUIAAILHASA I'PYIIIIA, BTOPASA JIUTA

1. 3a mobeny B TypHUPE, i€ KaK/bIE ABE KOMaH]Ibl BCTPEYAINCH MEXAY COOOM
POBHO OJIMH pa3, HAYKMCIISUIOCHh JBA OYKA, 3@ HUYbID — OJHO, 3a NMOPaXEHUE —
HOJIb. CKOJIBKO KOMaH/i y4acTBOBAJIO B TYPHUPE, €CIIA BCE, KPOME OJHOM, HaOpaiu
B UTOT€ MO MATh OYKOB, a OCTABIIASICS KOMaH/Ia — JAPYTroe KOJIUYECTBO OYKOB?

2. Ha xieruyaroii kBampatHoii jmocke 100x100 nexar 06e3 nepekpbiTwii d
JIOMHUHOIIIEK TaK, YTO OOJbIIC HM OJHOM HEIb3s A00aBUTh. J[OKa)kuTe, 4TO Ha
JI0cke He Oojee yeM 0+50 mycThIX KieTok. HamomMuHaeMm, 4TO «IOMHHOIIKOM)
Ha3bIBACTCS MPSMOYTOJbHUK, COCTOSIIHNN U3 ABYX KJIETOK JTOCKH.

3. IlepBeie 30 mudp B 3amucu HEKOTOPOTro 31-3HAYHOTO MPOCTOTO YHCIA
onuHakoBbl. Hatimute 31-10 nudpy 3Toro uncna.

4. Jlama 3aayMaiia BOCBMHU3HAYHOE YHCIIO, B KOTOPOM BCTPEYAIOTCS BCE ITU(PPHI OT
1 mo 8. Poma cTpemMuTcs 0TrajaTh 3TO YHMCIIO, BBIIHUCHIBAsS CBOM BOCHMU3HAYHBIC
9yucia, B KaXJI0M M3 KOTOPBIX TOXKE BcTpedarorcs Bce mudpel oT 1 1o 8. Ilocre
Toro, kak Poma Beimmcan 4 uyucia, Jlama aiasg Kaxgoro u3 POMHMHBIX ducen
coobmiaer, kakue HUGPHl B €€ Yucjiae CTOoAT JeBee, YeM B PoMHMHOM, Kakue —
npaBee, Kakue — B T€X JKe caMbIX pa3psaaax. CMoxeT a1u Poma HaBepHsIka y3HATh
JlamumHo ynciao?

5. Pooun-bo6un bapabek chen ogHaX bl UMOYMaK U OCTaJICsA OYeHb JoBojieH. C
TEX MOpP OH €CT WX KaKIBIA JeHb, MpUYeM B K-bIii IeHb OH ChedaeT ux B K pa3
OonplIe, YeM B CyMME 3a BCE€ JHM 0 ATOro. JloKakuTe, 4TO KOJUYECTBO
54II0YMAKOB, KOTOpPBIE OH checT B 1000-b1it neHb, kpatHo 10°.

6. Ha okpyxHoctu paccraBieHo N >3 touek. [lers u Baca pemaroT xoapl mo
ouepenu, HaunHaeT [leTs. 3a oMH X0/1 MOKHO BBIOpATh TPU TOUKH U HAPUCOBATH
TPEYTOJbHUK C BEPIIMHAMHU B dTUX TOYKAX, HE MUMEIOIIMN OOIIUX TOUEK C yXKe
HApUCOBAaHHBIMU TpeyrojabHUKaMu. [IpourpeiBaet He uMeromun xoaa. [Ipu kakux
n Ilets cMoxeT obecneunTs cede mooeay?

7. CymMma TIOJIOKHUTCIBHBIX uncel a u b He mnpeBocxomut 1. Jlokaxure

HepaBeHCTBO 2a° + 5ab + 2b* < %

8. Jlan paBHOOEAPEHHBIN MPAMOYTOJbHBIN TpeyroibHUK ABC ¢ ipsiMbIiM yriiom A.
K runorenyse BC B Touke B mpoBeneH nepneHANKyIsp, HA KOTOPOM OTMEUYEHa
takas Touka D, uro AD = BC. Haiinute yron BAD.



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHYECKHUU BOM Ne2. 08.11.2019
I'PYIIIIA «CTAPT», BBICIIAS JIUT'A

1. ama nepecraBuiia yucia ot 1 10 25 B kakoM-To nopsijike. Poma cTpeMHUTCst OTraiaTh,
B KaKOM NOPsJIKE CTOAT unciia y Jlammu. /{15 3Toro oH BBIKMCHIBAET CBOM NIEPECTAHOBKHU
yricen ot 1 10 25. ITocae Toro, kak Poma Beinucan K mepectanoBok, Jlama s Kakaou
u3 POMUHBIX TIEpecTaHOBOK COOOIIAET, KAKUE YKcia B €€ MEePECTAaHOBKE CTOSIT JIEBEE,
yeM B PomMuHOW, kKakue — IpaBee, Kakue — Ha TeX ke Mecrax. llpu kakom
HauMeHbIeM K PoMa HaBepHsSKa CMOXET y3HaTh, B KaKOM IOPSJIKE CTOST YMCIa Y
Jamm?

2. Yncmo Ha30BEM Xopouium, €CIM OHO MEHBIIE CyMMBI TPEX CBOMX HAWOOJBIIHX
JENMUTENeH, OTIUYHBIX OT HETO CaMOT0 (M TIPH ATOM BCE 3TH JCIUTEIN Y HETO UMEIOTCS).
Kakoe HamMeHblllee MOJOXKUTEIbHOE 3HAYCHHE MOXXET MPUHUMATh PA3HOCTh JIBYX
XOPOIIUX yucen?

3. B crpaHe HECKOJbKO TOpOJOB, HEKOTOPBIE TOpoOjJia COEAMHEHBI JIBYCTOPOHHHUMHU
aBuapercamu.  M3BecTHO, 4YTO  CylIeCTBYeT  aBHaMapuIpyT,  OPOXOISIIUN
nocneaoaTenpHo 1o 500 ropogaM, B KOTOPOM KaXAbI CIEAYIOIINUNA TOPOJ COETUHEH
aBuapencaMu ¢ OOJIBIIMM YHCIOM TOPOJOB, YeM Mpeablaylnil. KakoBo HaumeHblee
BO3MOYKHOE YKCJIO TOPOJIOB B 3TOM CTpaHe?

4. B TypHupe yyacTBoBajio N > 2 komana. Kaxnas komanaa ceirpania ¢ Ka10u, HHYbUX
He Obulo. 3a nmopaxkeHue komanaa nonyyana ) oukoB, a 3a modeay KOMaH ia nojyydana
CTOJIbKO OYKOB, CKOJBKO MOPaXEHUH OHA MOTeprena K MOMEHTY 3Toi moOensl. [lpu
KAaKHAX N BCE KOMaH/Ibl MOTJIM 3aKOHYHUTh TYPHUP C PaBHBIM YMCIOM OYKOB?

5. JIrobutenp MateMaTUKH OOHAPYKWJ MHTEPECHBIA (DAKT: CyIIECTBYET POBHO OJHO
npoctoe 31-3Hau”oe yucio, nepsbie 30 mudp KOTOPOTO OJAMHAKOBHI. MBI HE MPOCUM
BAC HAWTH 3TO YHUCJIO, Bbl MOXKETE MOJIb30BATHCS €ro CylecTBoBaHueM. Haiinure ero
MOCJICAHION T ]pY.

6. C HaTypaj bHBIM YUCJIOM MOJKHO JieiaTh ABe onepaiuu. [lepBas onepanus: JOMHO-
KUTh Ha HaTypalibHOE uncyio oT 2 1o 100 mo cBoemy BBIOOpY, a 3aTeM NpuOaBUTH 1.
Bropas onepaius: nmoaenuTh Ha HAMMEHBIIWK JEIUTeNb, OTIMYHBIA OT 1. BepHo mu,
YTO TIPU MOMOIIM TaKUX OMEpaluii MOXKHO U3 JIFOOOTO HATYpaJbHOTO YKCIIA MOJYIUTh
1000€ Ipyroe HATypaTbHOE YHUCIIO?

7. Ha kneruaroii kBagpatHoi mocke 100x100 nexar 0e3 mepekpblTuid d JOMUHOIICK
TaK, 4TO OOJIbIIIE HU OJHON HENb3s J00aBUTh. JloKakUTE, YTO HA JOCKE HE Oojiee yeM
d+1 mycThIX KiIeToK. HarmoMuHaeMm, 4TO «JOMHHOIIKOM» Ha3bIBACTCS MPSIMOYTOJIbHHUK,
COCTOSIIINI U3 ABYX KIJIETOK JIOCKHU.

8. Konst 3amyman 4 pa3ubix uncia (He 0053aTebHO 1EJIbIX) U 3alucall Ha TOCKE IIeCTh
YX TONAPHBIX MPOU3BEICHUN. TOMNSA CTEp OJHO U3 3TUX YHCEN, B PE3YJIbTATE HA JTIOCKE
OCTAJIOCHh MATh MOCIEN0BATENBbHBIX HATypanbHbIX uncell. Kakoe uncio crep Tois?
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MATEMATHUUYECKHNHA BOM Ne2. 08.11.2019
I'PYIIIIA «CTAPT», IIEPBAS JIUT'A

1. JTama nepectaBuiia yucia ot 1 g0 20 B kakoM-To nopsiike. Poma ctpeMuTcst otrajaats,
B KaKOM TIOPSAKE CTOST yKucia y Jlamm. JIj1st 5TOro OH BBIITMCHIBAET JIECATh ITEPECTaHOBOK
gucen ot 1 1o 20. ITocne Toro, kak PoMa BeInucal Bce AECATh NEPECTaHOBOK, Jlatia ais
KaXJI0M 13 POMUHBIX MEPECTAHOBOK COOOIIAET, KaKWE YKUCia B €€ NMEePECTaHOBKE CTOST
neBee, yeM B PoMUHOM, Kakue — rpaBee, Kakue — Ha Tex ke mectax. Cmoxet in Poma
JIEHCTBOBATh TaK, YTOOBI TapaHTUPOBAHHO Y3HATh, B KAKOM IOPSJKE CTOSIT YHUCIA Y
Jamm?

2. Yncmo Ha30BEM Xopouwium, €CIM OHO MEHbBIIE CYMMBI TPEX CBOMX HAMOOJBIIMX
JENUTENCeH, OTIUYHBIX OT HETO CaMOT0 (M TIPH ATOM BCE 3TH JCIUTENN Y HETO UMEIOTCS).
Kakoe HamMeHblllee MOJOXKUTEIbHOE 3HAYCHHE MOXXET MPUHUMATh PA3HOCTh JIBYX
XOPOIIUX yucen?

3. B crpaHe HECKOJBKO TOpOJOB, HEKOTOPBIE TOpOJia COEAMHEHBI JBYCTOPOHHUMHU
aBuapercamu.  M3BecTHO, 4YTO  CylIeCTBYeT  aBHaMapuIpyT,  OPOXOISIIUN
nocneaoaTenpHo o 500 ropogaM, B KOTOPOM Ka)Abl CIEAYIOIINUNA TOPOJ COETUHEH
aBuapencaMu ¢ OOJIBIIMM YHCIIOM TOPOJIOB, YeM mpeablaynuil. KakoBo HauMmeHblee
BO3MO’KHOE YKCJIO TOPOJIOB B 3TOM CTpaHe?

4. B TypHupe yyacTBoBajio N > 2 koman. Kaxnas komanaa ceirpania ¢ KakI01, HHYbUX
He Obulo. 3a nmopaxkeHue komanaa nonyyana ) oukoB, a 3a moOeay KOMaH/1a nojyydana
CTOJIbKO OYKOB, CKOJBKO MOPAXEHUM OHa moTepresa K MOMEHTY 3Toi modensl. [Ipu
KAaKHAX N BC€ KOMaH/Ibl MOTJIM 3aKOHYHUTh TYPHUP C PAaBHBIM YMCJIOM OYKOB?

5. JIrobutenp MaTreMaTUKH OOHAPYKWJ MHTEPECHBIA (DAKT: CyIIECTBYET POBHO OJHO
npoctoe 31-3Hay”oe yucio, nepsbie 30 mudp KOTOPOro OAMHAKOBHI. MBI HE MPOCUM
BAC HAWTH 3TO YHUCJIO, Bbl MOXKETE MOJIb30BATHCS €ro CylecTBoBaHueM. Haiinure ero
MOCJICAHION I PpY.

6. C HaTypaj bHBIM YUCJIOM MOJKHO JieiaTh ABe onepaiuu. [lepBas onepanus: JOMHO-
KUTh Ha HaTypalibHOE uncyio oT 2 1o 100 mo cBoemy BBIOOpPY, a 3aTeM MpuOABUTH 1.
Btopas onepaius: nmoaenuTh Ha HAMMEHBIIWK JEIUTeNb, OTIMYHBIA OT 1. BepHo mu,
YTO TIPU MOMOIIM TAaKUX ONEpaIiii MOXKHO U3 JIF0OOT0 HATYPaIbHOI'O YUCIA MOJYyYUTh
T000€ Ipyroe HATypaTbHOE YHCIIO?

7. Ha kneruaroii kBagpatHoi mocke 100x100 mexar 0e3 mepekpbiTuid d JOMUHOIICK
TaK, 4TO OOJIbIIIE HU OJHON HENb3s J00aBUTh. JloKaKkUTe, YTO HA JOCKE HE OoJiee Yem
d+100 mycTeIx kiIeTok. HamoMuHaeM, 4TO «IOMMHOIIKOM» HA3bIBACTCS MPSAMOYTOJIb-
HUK, COCTOSIIIMHN U3 JBYX KJIETOK JOCKH.

8. Kons 3amyman 4 pa3nuuHBIX MOJOXHUTEIBHBIX (HEOOS3aTENhbHO MEJBIX) YHcia U
3amucall Ha JJOCKE MIECTh UX IMOIMAPHBIX MPOU3BEICHUN B KAKOM-TO TIOpsiAke. Morium iu
3THU IECTh YMCEII 0KA3aThCS MIECThIO MOCIEA0BATEIbHBIMU HATYPAIBHBIMU YUCIIAMU?
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MATEMATHUUYECKHNHA BOM Ne2. 08.11.2019
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. lama 3agyMarna BOCbMU3HaYHOE YKCIIO, B KOTOPOM BeTpeuarores Bce nugpsl ot 1 10 8.
Poma cTtpemuTcst oTragath 3TO YUCIIO, BHIMKUCHIBAS CBOU BOCBMHU3HAYHBIC YUCIIA, B KAXKIOM
U3 KOTOPBIX ToXke BcTpeuatorcs: Bce uudpsl ot 1 o 8. Ilocne Toro, kak Poma Beimucan 4
ymcia, Jlama ans kaxaoro u3 PoMuHbBIX dncen cooOmiaer, kKakue mu@pel B €€ Yucie CTOAT
nesee, ueM B POMHUHOM, Kakne — npaBee, Kakiue — B TeX K€ caMbIX pa3psaax. CMOXeT Ju
Poma naBepnsika y3Hath Jammao yucio?

2. Uucino Ha30BEM Xxopouwium, €CId OHO MEHBIIE CyMMBbI YETBHIPEX CBOMX HAMOOJBIINX
TEIUTENIeH, OTIIMYHBIX OT HEro caMoro (M IMpH 3TOM BCE 3TU JCIHUTENIN Y HETO UMEIOTCH).
Kakoe HanMeHbI1Iee MOJIOKUTETLHOE 3HAUCHUE MOKET IPUHUMATh PAa3HOCTH JIBYX XOPOIIINX
qucen?

3. Pobun-bobun bapabek chen ogHaKAbl SUIMOYMAaK U OCTaJCS OueHb JoBoJIeH. C TeX mop
OH €CT MX KaXIIbI{ JIeHb, IpU4eM B K-blii ICHb OH ChelaeT uX B K pa3 OoJble, 4eM B CyMMe
3a BCE€ JHU JI0 3TOro. JIOKaKuTe, 4TO KOJIMYECTBO 3UIMOUYMAKOB, KOTOpbIe OH checT B 1000-
Blii IeHb, KpaTHO 10°,

4. Ha kapTuHKe cnpaBa M300pakeH MpsAMOYroibHUK 9x10 u 7 yxe
Jexamux Ha HEM jaoMuHolek. Kakoe HaubOosblnee KOJIMYECTBO
JOMHUHOILIEK MOXHO J00aBUTh HA 3TOT MPSMOYTOJIbHUK, YTOOBI
HUKAaKWe JBE JIOMUHOIIKK HE IMepekpbiBainch? Kaxxaas nOMUHOIIKA
JOJIKHA LEIMKOM MOKPBIBATh JABE KIETKHU.

5. Ha copeBHOBaHUS MO KPOCCY 3aperucCTpUpoBasioch 250 neByIlIeK U

250 roHomen. Ha perucrpanuuy UM BbIAIM HAarpyIHble HOMepa — JeBylikam ¢ 1 mo 250,
toHomam ¢ 251 no 500. Byner npoBeneHo 2 3a0era — MYKCKOW U xKeHCKUU. CIIOHCOpPBI
COpPEBHOBAHUM XOTST, YTOOBI CpeIu PU3EPOB 0043aTENILHO HAIILIUCH JIBE JIEBYIIKH, CYMMa
HArpyJHBIX HOMEPOB KOTOPBIX paBHA HArpyJAHOMY HOMEPY FOHOIIM W3 YHCIa MPU3EPOB.
OpranuzaTop COpPEBHOBaHHHN JI0 cTapTa 00OMX 3a0€roB JOJKEH OOBSBUTH, CKOJIBKO
NPU3EPOB HArPaXAAeTCAd B KKIOM 3a0ere, U OH XOYeT HarpajJuTh KaKk MOXXHO MEHBIIE
mozeil. [lpuBenure npumMep, CKOJIBKO MPU3EPOB OH JOJIKEH BBHIOPATH VISl ATOTO B KaXKJI0M
3a0ere U JOKaKHUTE, 4YTO OH HE CMOXKET OOOMTHUCH MEHBIITUM YHCIIOM MPU30BBIX MECT.

6. Ilets u Bans nenarot xonel o ouepeau. [lepseim xomom Ilets cTaBUT HA OKPY>KHOCTH
HeckoJibko (Oousiblie ByX) Touek. [lamee 3a OOuMH XOA WIPOK JIOJDKEH HApUCOBATH
TPEYrOJbHUK C BEPIIMHAMHU B OTMEUEHHBIX TOUKAX TaK, YTOObI HUKAKUE HOBBIE OTPE3KU HE
MEPECEKATTUCH C YK€ MPOBEACHHBIMU JI0 3TOTO (B TOM YHCIIE 110 KOHIaM). Irpok, KOTOpbIi
HE MOKET clieNaTh X0/, mpourpeiBaeT. Moxet nu Bans obecrieunts cebe nodemy?

7. HazoBeM N-KOJIBIIOM pacrofioskeHUe N HaTypalIbHbIX YKcen (He 00513aTeIbHO Pa3InIHbIX )
10 KPYTy TaKUM 00pa3oM, YTO MPOU3BEACHUE JIFOObIX TPEX MOAPS UTYIIHUX YHUCET PABHO N.
JInst Kakux N CyiecTByeT N-KOJbI0?

8. PaccTosHue Mexay IByMs IMyHKTaMHU KaTep MPOXOAUT BHU3 IO TEUEHUIO peku 3a S50
MUHYT, @ BBEPX I10 TEYEHUIO — 3a Yac. TakKe 3a yac, HO BHU3 110 TEUYCHUIO, IPOXOIUT 3TO
paccTosiHie MOTOPHasl JIoJIKa. 3a KaKoe BPeMsI OHA IIPOMAET €ro BBEpPX M0 TEUECHUIO?
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MATEMATHUUYECKHNHA BOM Ne2. 08.11.2019
I'PYIIIIA «CTAPT», TPETDBS JIMT'A

1. Ilets u Bana nenator xonbl mo ouepenu. llepBeiMm xomom llerss ctaBuT Ha
OKPYKHOCTH HECKOJIbKO (O0JbIle IBYX) Touek. [lanee 3a oAuH X0/ UTPOK JTOJKEH
HApUCOBATh TPEYTOJbHUK C BEPIIMHAMH B OTMEUEHHBIX TOYKaX TakK, YTOOBI
HUKAaKHE HOBBIE OTPE3KHU HE MEPECEKATUCH C y>KE MPOBEAEHHBIMU JI0 3TOTO (B TOM
4yucJIe 1Mo KoHUaMm). Irpok, KOTOpbIid HE MOXKET CIIETAaTh X0/, MPOUTpbIBAcT. MOXKET
au Bans ob6ecnieunts cede moodemy?

2. JIrobutenp mMaTeMaTUKU OOHAPY>KUJI MHTEPECHBIM (PaKT: CYIIECTBYET MPOCTOE
13-3Ha4yHOE umCy0, MepBbie 12 mudp KOTOPOro OAMHAKOBEL. MBI HE IIPOCHM Bac
HalTH 3710 uKciio. OTBEThTE, Kakasl y HETo mocieaHss nudpa?

3. B cTpane HECKOJIBKO TOPOJIOB, HEKOTOPHIE TOPOAa COCTUMHEHBI IBYCTOPOHHUMU
aBuapeiicamMu. M3BeCTHO, YTO CYHIECTBYET aBUAMApIIPYT, MNPOXOASIIUN
nociegoBaresibHO 1o 500 ropoaaM, B KOTOPOM KaXIbli CIEIYIOIMIMNA TOPOJI
COEIMHEH aBHapeiicaMu ¢ OOJIBIIIMM YHUCIIOM TOPOJIOB, YeM mpeasiayiuii. KakoBo
HaWMEHBIIIEE BO3MOKHOE YUCJIO TOPOJIOB B 3TOM CTpaHe?

4. 3a no0ey B TYpHUpPE HAYUCISIIOCHh JIBA OUKA, 32 HUYbIO — OJIHO, 32 MOPaXeHHUE
— HOJb. CKOIBKO KOMaHJ| y4acCTBOBAJIO B OJHOKPYTOBOM TYPHHpE, €CIIU BCE OHH,
KpoMme noOeaunTes, Habpajii B UTOTE MO MATh OYKOB?

5. Pooun-boOuH bapabek chen o HaXIbl 3UMOoUYMaK U OCTaJiCsa O4YeHb JO0BOJeH. C
TEX IOpP OH €CT WX KaKIbIH JIeHb, MpUYeM B K-bIil J€Hb OH chelaeT uxX B K pa3
OoJpllle, YeM B CyYMME 3a BCE€ JHU 10 JTOro. J[oKaxuTe, 4TO KOJIMYECTBO
3YII0YMAKOB, KOTOPBIE OH ¢hecT B 1000-b1ii neHs, kpaTHo 10°,

6. C HaTypaJbHBIM YHUCJIOM MOXHO JAenaTh ABe onepauuu. [lepBas omeparus:
YMHOXHUTh Ha HaTypaibHOe uuciio oT 2 no 100 mo cBoeMy BBIOOpPY, M 3aTeM
npubaBuTh 1 nm 2. Bropas onepanus: moaenuTs Ha 2 win Ha 3. BepHo 11, yTo npu
NOMOILM TaKUX ONEepaluii MOKHO U3 JIF0OO0T0 HATYpajJbHOTO YHCIIA MOJYy4UTh 17?

7. Ky3HeuuK npeIraet 1o YuciaoBor NpsMoM, HaunHas ¢ 1 Tak, 4ToObl KaXk10€ HOBOE
YKCJIO OTIMYAIOCH OT Mpeabayiero Ha 3 win 4. Moxet Jin OH ToObIBaTh Ha BCEX
yuciax ot 1 g0 28 poBHO MO OJHOMY pa3y, a MOCIEAHUM MPBIKKOM BEPHYTHCS B
HCXOIHYIO MO3ULIHIO?

8. PaccTostnue Mex 1y IByMsl MyHKTaMU KaTep MPOXOAUT BHU3 110 TEUCHUIO PEKH 32
50 MUHYT, a BBEpPX IO TEYECHHIO — 3a Yac. TaKxke 3a 4ac, HO BHU3 IO TECYCHHUIO,
IIPOXOAUT 3TO PACCTOSIHUE MOTOPHAs JIOJKA. 3a KAKOE BpPEMSI OHA MPOUIET €ro
BBEPX MO TCUCHUIO?



