LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOU Ne3. 22.02.2019
CTAPHIASA I'PYIIIIA, BBICIIASA JIMTA

1. Jan octpoyronbHbiid TpeyronbHUK ABC. IIpsmyro AB moBepHYIu BOKPYT TOYKH A Ha
60° mo yacoBo# cTpenke u noayqwiu npsamyto a. [Ipsmyro BC noBepHynu BokpyT Touku B
Ha 60° 1o YacoBoii cTpenke U monyurin npsamyr b. Hakorern, npsmyro CA moBepHyn
BOKpyr Touku C Ha 60° Mo 4acoBOM CTpeNKEe M MOJYYWIH HpsAMyr0 C. JlokakuTe, 4To
HIEpUMETP TPEYTrOJIbHUKA, 00pa30BAaHHOTO MPSIMBIMU &, D W C, He MeHbIIe MepuMeTpa
tpeyronbarka ABC.

2. I'puiia pucyer Ha kjieTdyatol Oymare MHOTOYTOJIbHUK TakK, YTO BCE €r0 CTOPOHBI UAYT
BJIOJIb JIUHUM ceTKU. [Ipn Kakux HaTypalbHBIX N MOXKET OKa3aTbCs, YTO Ka)KJas JIMHUS
CETKH WJIU COJEPHKUT POBHO N CTOPOH MHOTOYTOJIbHUKA, UK COBCEM HE COJIEPHKHUT CTOPOH?

3. JlaHO BeIIeCTBEHHOE YMCIIO (, HAaTypadbHbIC yuciaa I, M, N, K u memoe umciao U.
MmuosxkectBo A coctout u3 uucen ur, (Uu+d)r, ..., (U+m)r, a maoxkecTBo B — u3 uucen
k, k+1, ..., k+n. Ha3oBéM umciio u3 MHOKeCTBa B xopowwm, ecian pasHOCTb MEXIAYy HUM U
HEKOTOPBIM 3JICMEHTOM MHO)KecTBa A paBHA S, TJ¢ YMCIO S — menoe. JJokaxkure, 4To
ecid MN<( ¥ XOpOIIWE YHCIA CYIIECTBYIOT, TO OHHM O00OpasylT apH(pMETHUECKYIO
IPOTPECCHIO.

4. Tlo xpyry okoJo Bac cuaar 100 ocTpoBUTSH, MPOHYMEPOBaHHBIX yuciaami 1, 2, ..., 100,
KQKJbII U3 KOTOPBIX — PbILAPH WJIU JDKEL (HO KTO €CTh KTO — M3BECTHO TOJIBKO UM).
Uepes yac MOTYAHUS OHU 110 OYEPENU CTAIM HA3bIBATh YKCIIA O CIEAYIOIIEMY MPaBUILY:
KaXKIbIH UILET TJIa3aMU CJIETYIOIIETo MMociie HEro Mo 4YacoBOM cTpernke Jokena L u, eciu on
caM pbIlapb, TO TOBOPUT BCIyX HOMep L, a ecnu oH cam Jpkel, TO Ha3bIBaeT Jir0OOE
HATypalibHOE YKCII0, HE paBHOE HOMePY L. BbI ciblinTe, KTO Kakue yuciia MpoOU3HOCUT, U
BUJIUTE, KaKUE HOMEpPAa UMEIOT CUIAIINE 32 CTOJNIOM. JloKaXkuTe, YTO €ClM U3BECTHO, YTO
JDKEIIOB 0oJiee TOJIOBHMHBI, TO MOHO OJIHO3HAYHO OMPEAENIUTh, KTO W3 OCTPOBUTIH
pHILaph, a KTO — JHKEIl.

5. Jlan opuenTupoBansslii rpad. Exonsynst Takanoxana u Mycacumapy IOJOXKHIU MO
KaMHIO B BepiiuHbl A 1 B 1 X014t no ouepeau. CBOMM X00M €KO/I3yHA MOKET MEPEHECTH
CBOW KaMEHb 110 CTPEJIKE UJIN HE JeaTh HU4ero. [Ipu 3ToM He 3anperieHo CTaBUTh KAMEHb
B BEPILHHY, I'I€ CTOUT KAMEHb CONIEpHUKA. []ocie Toro, Kak KaMeHb IEPEHECIIN TIO CTPEJIKE,
CTpeJika pa3BopaunBaercs. B ucxonHom rpade TakaHoxaHa MOKET MEPEMECTUTh CBOU
kameHb B B. Jlokaxkute, 4TO OH rapaHTUPOBAHHO CMOKET 3TO CAEaTh U B cllydyae, Korja
Mycacumapy nbITaeTcs €My OMeNIaTh (BHE 3aBUCUMOCTHU OT TOTO, KTO XOJUT MEPBBIM).

6. HeyOpiBaroras mocieioBaTeIbHOCTh HATypalbHBIX YUCeN X1, X2, ..., X2019 TAKOBa, YTO
X1=1, U cpemu uucen Xi, Xz, ..., X2019 POBHO 25 pa3auuHbiX. Jlokaxure, 4TO
X3(X3—X1)+Xa(Xa—X2)+. .. +X2019(X2019—X2017) > 621.

7. Pemmure B 1ENbIX Yucaax ypaBHeHHE (X+X2)(y+y?) = (x+y)2.

8. B tpanenuu ABCD nuaronans BD paBHa ocHoBanuto AD, a nuaronaib AC — GokoBoOM
cropone CD. Orpesku AC u BD nepecekarorcs B Touke E. Touka F Ha oTpeske AD BbiOpaHa
tak, 4ro EF || CD. Jlokaxwute, uro BE = DF.



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOM Ne3. 22.02.2019
CTAPHIASA I'PYIIIIA, IIEPBAS JIMTA

1. Jan octpoyronbHbiid TpeyronbHUK ABC. IIpsmyro AB moBepHYIu BOKPYT TOYKH A Ha
60° mo yacoBo# cTpenke u noayqwiu npsamyto a. [Ipsmyro BC noBepHynu BokpyT Touku B
Ha 60° 1o YacoBoii cTpenke U monyurin npsamyr b. Hakorern, npsmyro CA moBepHyn
BOKpyr Touku C Ha 60° Mo 4acoBOM CTpeNKEe M MOJYYWIH HpsAMyr0 C. JlokakuTe, 4To
HIEpUMETP TPEYTrOJIbHUKA, 00pa30BAaHHOTO MPSIMBIMU &, D W C, He MeHbIIe MepuMeTpa
tpeyroyibarka ABC.

2. I'puiia pucyer Ha KjieTdyatol Oymare MHOTOYTOJIbHUK TaK, YTO BCE €r0 CTOPOHBI UAYT
BJIOJIb JIUHUM ceTKU. [Ipn Kakux HaTypalbHBIX N MOXKET OKa3aTbCs, YTO Ka)KJas JIMHUS
CETKH WJIM COJEPHKUT POBHO N CTOPOH MHOTOYTOJIbHHUKA, HJIK COBCEM HE COAEPKUT CTOPOH?

3. Haiimure Bce HaTypajbHbIE X, HE SBISIOIIMECS TOYHBIMU KBaJpaTaMM, TAKHME, YTO X2

JIEUTCA Ha [&]3. Hamomuum, uto [@] — 93T0 HaumOojbllee IEI0€ YHCIO, HE
IIPEBOCXO/AIICE a.

4. TTo kpyry okoso Bac cunaat 100 ocTpoBUTSH, MPOHYMEPOBAHHBIX yuciamu 1, 2, ..., 100,
KOKIBIA U3 KOTOPBIX — PBINAPh WIN JDKEIl (HO KTO €CTh KTO — M3BECTHO TOJBKO UM).
UYepe3 yac MOTYaHUS OHH TI0 OYEpEIr CTAIH Ha3bIBATh YHCIA MO CIEAYIONEMY MPaBUITY:
KXKIBIN UIIET TJIa3aMU CJIETYIOIIETO MOCie HETo 0 YacOBOM cTpernke xkena L u, ecnu on
caM phIllapb, TO TOBOPHUT BCIyX HoMep L, a ecam oH cam Jpkel, TO Ha3bIBaeT Jr0O0e
HaATypaJbHOE YHCIIO0, HE paBHOE HOMepY L. BbI ciblmnte, KTO Kakue 4ucia mpOU3HOCUT, U
BUUTE, KAKUE HOMEpa UMECIOT CHUIAIIKNE 32 CTOJIOM. J[OKa)XuTe, 4TO €ClIi U3BECTHO, YTO
JDKEIoB 0oJiee TOJIOBUHBI, TO MOXHO OJHO3HAYHO OIPENEINTh, KTO W3 OCTPOBUTSH
PBILIAPh, & KTO — JDKEII.

5. B koponeBctBe HeueTHOMOHTonusi N ropoAOB U MOJHOCTBIO OTCYTCTBYIOT JOPOTH.
Koponbs pemmn coequHuTh J0poraMu XOTs Obl Kakue-HUOYIb Topoja, OJIHAKO €ro
OrpaHUYMBAET JAPEBHEE MPEIaHUE, COTIIACHO KOTOPOMY FOHAsl IEBa, BbIeXaBllasi U3 POJJHOTO
ropojia U BEpHYBILAsCA B HETO, MIPOEXaB MO OJHOMY pa3y uepe3 HEUETHOE UMCIIO APYTrHX
ropoJIoB, Moryoutr MoHapxuio. Kakoe HanOoJipliee KOJMYECTBO JIOPOT CMOXKET MPOBECTH
KOPOJIb TaK, YTOOBI HE JaTh 1IaHCA OHOM J1eBe?

6. HeyOpIBaromas mociie1oBaTeIbHOCTh HATYPaIbHBIX YHCEN X1, X2, ..., X2019 TAKOBA, YTO
X1=1, U cpemu uucen Xi, Xz, ..., X2019 POBHO 25 pa3nauuHbiX. Jlokaxure, 4TO
X3(X3—X1)+Xa(Xa—X2)+. .. +X2019(X2019—X2017) > 621.

7. Pemmure B 1ENbIX Yucaax ypaBHeHHE (X+X2)(y+y?) = (x+y)2.

8. B tpaneuun ABCD nuaronans BD paBHa ocHoBanuto AD, a nuaronaib AC — GokoBoOM
cropone CD. Orpesku AC u BD nepecekarorcs B Touke E. Touka F Ha oTpe3ke AD BbiOpaHa
tak, 4ro EF || CD. Jlokaxwute, uro BE = DF.



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOU Ne3. 22.02.2019
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. Jan octpoyronbHbiid TpeyronbHUK ABC. IIpsmyro AB moBepHYIu BOKPYT TOYKH A Ha
60° mo yacoBo# cTpenke u noayqwiu npsamyto a. [Ipsmyro BC noBepHynu BokpyT Touku B
Ha 60° 1o YacoBoii cTpenke U monyurin npsamyr b. Hakorern, npsmyro CA moBepHyn
BOKpyr Touku C Ha 60° Mo 4acoBOM CTpeNKEe M MOJYYWIH HpsAMyr0 C. JlokakuTe, 4To
HIEpUMETP TPEYTOJIbHUKA, 00pa30BaHHOTO MPSIMBIMH &8, D W C, HE MEHbIIE MEepPUMETpa
tpeyroyibarka ABC.

2. Jlokaxkute, 4yTO IPH HEKOTOpOM K >2 MOKHO HAapUCOBaTh Ha KJICTYATOW Oymare
MHOT'OYTOJIHUK TaK, YTO BCE €ro CTOPOHBI UYT MO JIMHUSIM CETKH, M Ka)XJasi TUHUS CETKU
WIN COJCPIKUT POBHO K CTOPOH MHOTOYTOJIbHUKA, HJIH COBCEM HE COIEPIKUT CTOPOH.

3. Haiimure Bce HaTypajbHbIE X, HE SBISIOIIMECS TOYHBIMU KBaJpaTaMM, TAKHME, YTO X2

JIEUTCA Ha [&]3. Hamomuum, uto [@] — 93T0 HaumOojbllee IEI0€ YHCIO, HE
IIPEBOCXO/AIICE a.

4. Ilo xpyry okoo Bac cuaiaT 100 ocTpOBUTSIH, KaXKIbIi U3 KOTOPBIX PhILAph WIH JKEL] (HO
KTO €CTh KTO — M3BECTHO TOJIbKO UM). OHHM MPOHyMEpOBaHbI unciami 1, 2, ..., 100. Yepes
4ac MOJIYAHUS OHU MO OYEPENH CTAIM HA3bIBATh YMCIIA TOCIEAYIOIIEMY NPABUITY: KaX bl
ULIET IJIa3aMu CIEAYIOIIETro MOCJe HEro Mo 4acoBOW cTpenke Jokeua L u, ecnu oH cam
pBIllapb, TO TOBOPUT BCIyX HOoMep L, a ecnm OH caMm JKel, TO Ha3bIBaeT Jt00OE
HaTypaJIbHOE YMCII0, HE paBHOE HOMepY L. BbI cabliinTe, KTO Kakue yuciia IpoOU3HOCUT, U
BUJINTE, KAKUE€ HOMEpPA MUMEIOT CUJAIIME 32 CTOJIOM. MOXET JIh OKa3aThCs, YTO HU PO
OJIHOTO U3 OCTPOBUTSIH HEJB3sl ONPEAEIUTD, PHILIAPh OH WM JDKEL?

5. Knetku nosocku 1xn, N > 6, mokpaiieHbl B KENTHIN U TOIy00i 11BeTa. B Kaxkm0ii U3 3TuX
KJIETOK HaIMCAHO YUCJIO IO TAKUM ITpaBUJIaM:

(1) B KaX10¥ JKENTOM KIETKE CTOMT yKcio 2+30, riae b — koauuecTBO royyObIX KIETOK,
COCEIHUX C ITOM;

(1) B kaxx0i1 romy6oit kietke ctout 0.
Kakoe HanbombIlee 3Hau€HUE MOKET UMETh CYMMa YHCEIl BO BCEX KIIETKaxX?

6. HarypanbHble uncna @, b u ¢ TakoBsl, 4to uncia 22, 2° u 2° apIsroTcs JIMHAME CTOPOH
HEKOTOPOTO TPEYroJibHUKA. JIOKaXXHUTE, 4TO 3TOT TPEYTOJIbHUK OCTPOYTOJIbHBIH.

7. Pemnte B HeNbIX uncnax ypasHeHUe (X+X2)(y+y?) = (x+y)2.

8. B tpanetiuu ABCD auaronans BD paBna ocnoBanuto AD, a nuaronans AC — G0koBoi
ctopone CD. Otpesku AC u BD nepecekarotcs B Touke E. Touka F Ha oTpeske AD BbiOpana
tak, uto EF || CD. lokaxwute, uro BE = DF.



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOU Ne3. 22.02.2019
MJUIAJIHIAS I'PYIIIIA, BBICIHIAS JIMTA

1. JInsg KaxkJI0ro HATypalbHOTO 4YHMCia N K MPOM3BEIECHUIO BceX HUGP N mnpubaBuM
MaKCUMaJbHBIN IpocToi nenutensb N. [lomydyeHHoe yncio OyneM Ha3bIBaTh HPABUTLHBIM.
JlokaxuTe, 4TO CyIIECTBYET OECKOHEYHO MHOI'O HATypajbHBIX YUCEJ, HE SBISIOIINXCS
paBUJIbLHBIMU.

2. Jlano HatypanpHO€ YUCIO N > 3 U N-yroJbHUK, OJHA U3 BEPIIMH KOTOPOTO OTMEYEHA.
Bacd crout crimHOM K N-yroJbHUKY W €ro HE BUAUT, a [leta Buaut. B Hauane urpsr [lets
MOMEIIAeT B OJHY M3 BEPIIMH N-yrojibHUKa (uiky. Jlamee WUrpoKH JENaroT XOJIbI MO
ouepenn. Kaxapim xomom Bacst HaspiBaeT HaTypabHOE 4Hciio K (Ha pa3HBIX X0llaX OHO
MOXeT OBbITh pa3HbIM), Tocie uero Ilers mepememaer ¢uinky Ha K BepmuH 100 1O
4acoBOM CTpeJike, MO0 MPOTUB, HA CBOE yCMOTpeHHe. B TOT mMoMmeHT, koraa ¢uuika
IOMAAET B OTMEUEHHYIO BeplIuHy, Bacs BemrpseiBaer. IIpm kakux n Bacs cmoxer
BBIUTPATH?

3. Ha nocke Beimucan psig uucend: 1, 2, ..., 2018, 2019. 3a ogun mar paspernraeTcs BHIOpaTh
TPH HAIIMCAHHBIC MTOJAPS YKcia @, b v C, u3 KoTopeIX HE 0HO He paBHO 0, M 3AMEHHUTH UX
Ha TpoWky umcen b-1, c—1, a—1 B yka3aHHOM mopsake. Kakyro HaMMEHBIIYIO CyMMY
3allMCaHHbBIX HA JJOCKE YHUCEN MOYKHO ITOIYUYUTh, JIe1as TAKKAE [aru?

4, Kaxnas kierka qocku 150x150 mokparineHa B KaKOW-TO IBET, TPUYEM BBITIOTHICTCS
CIIEAYIOIIee CBOMCTBO: B KaXIOM CTOJIOIE M Ka)XIOM CTPOKE 3TOM TaOJIHMIBI €CTh mapa
Pa3HOIBETHHIX KJIETOK. JIOKaXXHTE, YTO MOXKHO TaK BBIYCPKHYTH /5 CTPOK U 75 CcTONOIOB,
YTOOBI Ha OCTABIICHCS JOCKE 3TO CBOMCTBO COXPAHUIIOCH.

5. B rpynme u3 100 mKompbHUKOB y Kaxaoro 6ojee 30 3HAKOMBIX, HO MPU ATOM HUKAKHE

TPOE HE UMEIOT MOPOBHY 3HAKOMBIX. [[OKaXXUTE, YTO HAMAYTCS YETBEPO IIKOJIHLHUKOB W3

ATOU TPYMIIBL, JIFOOBIE IBOE U3 KOTOPHIX 3HAKOMBI.

XP+xy  yi+yz 2+
y z X

6. [TonoxxuTenpHbIC YKCIa X, Y U Z TAKOBBI, YTO . Jlokaxkure,

4TO X =Y = Z.

7. HarypanbHble uncia M 1 N yI0BIETBOPAIOT COOTHOINEHHIO 7M?+7m+2 = n2, Jlokaxure,
4TO 4McyI0 N+1 ABNIAETCA CyMMOI JIBYX HOC/IEI0BATEILHBIX TOUHBIX KBAJIPaTOB.

8. B paBuoGeapennom tpeyronbHuke ABC yrom BAC pasen 100°. Ha mpomomkeHuun
ouccextpucsl BD yrina ABC 3a cropony AC BeiOpanu Takyto Touky E, uto BE = BC, a Ha
ocHoBanuu BC BriOpasiu Takyto Touky F, uro AB = BF. [lokaxure, uto npsimbie AC u EF
NEePHEHANKYJISIPHBI.



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOU Ne3. 22.02.2019
MJUIAAIHAS I'PYIIIIA, IIEPBAS JIUTA

1. JInsg KaxkJI0ro HATypalbHOTO 4YHMCia N K MPOM3BEIECHUIO BceX HUGP N mnpubaBuM
MaKCUMaJbHBIN IpocToi nenutensb N. [lomydyeHHoe yncio OyneM Ha3bIBaTh HPABUTLHBIM.
JIokaxuTe, 4TO CYIIECTBYET OECKOHEYHO MHOIO HATypajbHBIX YUCEJ, HE SABJISIOLIUXCS
paBUJIbLHBIMU.

2. Jlano HatypanpHO€ YUCIO N > 3 U N-yroJbHUK, OJJHA U3 BEPIIUH KOTOPOTO OTMEYEHA.
Bacs u Ilets BuasaT n-yronpHuk. B Havase urpsl [lers momemaer B OJHy U3 €ro BEPLIUH
¢umky. [lanee urpoku AeNarOT XOIbl MO ouepeau. Bacs kaxabiM XOJOM Ha3bIBAaeT
HaTypainbHOe yuciio K (Ha pa3HBIX X0/JaX OHO MOKET OBITh pa3HbIM), mocie dero [lers
nepemeriaet ¢GuIIKy Ha K BepmmH jau0O0 MO YacoBOW CTpenke, JUO0 MPOTHUB, HA CBOE
ycMOTpeHue. B TOoT MoMeHT, korga (uilka nmomajaeT B OTMEUEHHYIO BepiiuHy, Bacs
BbIMTpBIBaET. [Ipu kakux N Bacs cMoxkeT BeIMTpaTh?

3. Ha nocke Brinucan psin yucen: 1, 2, ..., 2018, 2019. 3a oqun mar pasperniaercs BEIOpaTh
TPH HaIIMCAHHBIC MOJAPS YKMcia @, b 1 C, U3 KoTophIX HU OHO HE paBHO 0, U 3aAMEHHUTH UX
Ha Tpoiuky umcen b-1, c-1, a—1 B ykasaHHOM mopsake. Kakyro HamMEHBIIYIO CyMMY
3aMMCaHHBIX HAa JOCKE YMCEJI MOXKHO MOJIYUYUTh, J€asi TAKUE 11aru?

4, Kaxnas kierka qockd 100x100 mokpareHa B KaKOW-TO LBET, TPUYEM BBITIOTHICTCS
CJIEIyIOIEE CBOMCTBO: B Ka)JOM CTOJIOLE M KaXXIOH CTPOKE ATOM TaOIMIIbI €CTh mapa
Pa3HOIBETHHIX KJIETOK. JIOKa)XXHTe, 4TO MOXKHO Tak BeIYepKHYTh 50 cTpok u 50 cTonbmos,
qTOOBI HAa OCTABIICHCS JOCKE 3TO CBOMCTBO COXPaHUIIOCH.

5. B rpynne u3 100 mkoabHUKOB Y Kaxkaoro 0osiee 30 3HaAKOMBIX, HO MPU 3TOM HUKaKHE

TpO€ HE UMEIOT MOPOBHY 3HAKOMBIX. J[OKa)KHUTE, UTO HAWIyTCS YETBEPO LIKOJHLHUKOB W3

3TOM TPYNIIbL, JIFOOBIE IBOE U3 KOTOPBIX 3HAKOMBI.

X2+xy  yi4yz 72+
y 4 X

6. [lomoxxutenpHBIC YKCIa X, Y U Z TAKOBBI, YTO . Jlokaxkure,

yTO X =Y = Z.

7. HaiimuTte BCe TakWe IONApHO pa3IWYHbIC HATypalbHbIC YuciIa &, b u C, 4TO
HOK(a,b,c)=a+b+c.

8. B paBuoGeapennom tpeyroiasauke ABC yron BAC pasen 100°. Ha mponomkeHuu
ouccextpucsl BD yrina ABC 3a cropony AC BeiOpanu Takyto Touky E, uto BE = BC, a na
ocHoBanuu BC BriOpaiu Takyto Touky F, uro AB = BF. [lokaxure, yto npsimbie AC u EF
NEePIEHANKYJISIPHBI.
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MATEMATHUYECKHNHA BOU Ne3. 22.02.2019
MJIAIIIAS T'PYIIIIA, BTOPASI JIUTA

1. K npocromy umuciy npubaBum npousBeneHue ero nudp. Ilomydyennoe uucio
OyZieM Ha3bIBaTh NPABUIbHBLIM. JIOKXKHUTE, 4TO CYIIECTBYET OECKOHEYHO MHOTO
HATypAJIbHBIX YUCEJ, HE SIBISIOIIMXCS MPABUIbHBIMHU.

2. Bacsa u Ilers Bumsat 100-yroipHUK, OJHA U3 BEPIIMH KOTOPOro oTMeueHa. B
Hayajne urpel Ilerss momemaer B ogHy U3 ero BepmuH ¢umiky. lanee urpoku
JICNIAIOT XOJIbI ITO OuYepeu. Bacs kaxapIM X0J0M Ha3bIBAET HATYpaJIbHOE YUCIIO K
(Ha pa3HBIX XOJaX OHO MOXET ObITh pa3HbIM), mocje 4ero I[lets mepemernaer
¢umky Ha K BepmmH MO0 MO YacoOBOH CTpesKe, JMOO IPOTHB, Ha CBOE
ycMOTpeHue. B ToOT MOMEHT, korjaa ¢uIika momaaaeT B OTMEUEHHYIO BEPIIUHY,
Bacs BemurpeiBaet. Cmoxer i Bacst Beiurpars?

3. Ha nocke Beinucan psja uucen: 1, 2, ..., 2018, 2019. 3a oguHx mar pasperiaercs
BBIOpATh TP HAIIMCAHHBIC MOAPSI Yncia @, b ¥ C, U3 KOTOPHIX HH OJHO HE PaBHO
0, ¥ 3aMCHHUTH MX Ha TPOWKY uncen b—1, c-1, a—1 B ykazanHoM nopsiake. Kakyro
HAaUMEHBIIYIO CYMMY 3alTMCAaHHBIX Ha IOCKE YMCET MOKHO MOJIYUUTh, Jejas TaKUe
maru?

4, Kaxnas kierka gocku 100x50 (100 cronbios, 50 cTpok) mokpaiieHa B KaKou-
TO 1IBET, MPUYEM BBIMOJHACTCS CIEAYIONIEe CBOMCTBO: B KaXJIOM CTOJIOLE U
KQKJIOM CTPOKE HTOM TaOJHUIIBI €CTh Mapa Pa3HOILBETHBIX KIETOK. [[okaxkuTte, 4yTo
MOKHO TaK BBIYEPKHYTH 50 CTOIOIOB, YTOOBI HA OCTABIIECICS TOCKE 3TO CBOMCTBO
COXPaHWJIOChH.

5. B rpynne u3 100 mIKOJIBHUKOB y KaXa0ro 0ojiee 35 3HAKOMBIX, HO MPH 3TOM
HUKAKUE TPOE HE MMEIOT MOPOBHY 3HAKOMBIX. JlOKaKHUTE, UTO HAWAYTCS YETBEPO
IIIKOJIbHUKOB M3 3TOM TPYyIIIbI, JIIOObIE TBOE U3 KOTOPHIX 3HAKOMBI.

2
6. Ilers numer nocnenoBarenbHOCTh: a1 = 2019, a2 =100, a,,=4a,, —— npu

n
N> 2. JlokaxxuTe, 9TO B 3TOH IOCIIEIOBATEIILHOCTH BCTpeTHTcs unciio 0 (mocie
gero IleTs mpekpaTuT ee mucarts).

7. Halinute Bce Takuwe TOMApPHO pa3lInYHbIC HATypajbHBIC YMcia 8, b u C, 4ro
HOK(a,b,c) = a+b+c.

8. HaTypanbHble uncia a, b u ¢ TakoBbl, yto umcna 22, 2° u 2° apasioTes JIMHAME
CTOPOH HEKOTOPOTO TPEYrojibHWKa. JIOKaXWTe, YTO0 OTOT TPEYroJbHUK
OCTPOYTOJIbHBIM.



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOU Ne3. 22.02.2019
I'PYIIIIA «CTAPT», BBICIIAS JIUTA

1. Kaxnas kinetka nocku 16x16 packpaiieHa B KakOW-TO IIBET, IPUUYEM pacKpacka
00JaaeT TaKUM CBOMCTBOM: B KaXKJIOM CTOJIOIIE U B KaXKI0W CTPOKE ITOM TaOJIHIIBI €CTh
napa KJIETOK pa3Horo useta. JIOKaKWTe, 4TO MOYKHO TaK BBIYEPKHYTH 8 CTPOK U 8
CTOJIOIIOB, YTOOBI Ha OCTaBLIEHCS JOCKE 3TO CBOMCTBO COXPAHWIOCH.

2. Umerotcs iBe Ky4H, B KOTOPBIX cymmapHo 2019-21% kamueii. [ers u Bacs urparor B

urpy. XomaT no ouepenu, HaunHaet [lers. Kaxapii u3 urpokoB CBOMM XOJIOM MOKET
B3STh JIIOOYIO Kydy, B KOTOPOIl YETHOE YMCIO KaMHEW, U MOJOBUHY KaMHEW U3 Heé
IIEPEJIOKUTH B IPYTYIO Kyuy. TOT, KTO HE MOXKET CAenaTh X0 — MPOUTrphIBacT. BepHo
JIM, YTO ISl 10001 HauaaIbHOM MO3UIMU KTO-TO U3 UTPOKOB 3aBEJI0OMO MOKET BBIUTPATh
HE3aBUCUMO OT UI'PbI COIEPHUKA?

3. JJokaxxuTe, 4TO CyIIECTBYET TAaKOW KJIETYATHI MHOTOYTOJIbHUK, YTO Ha KaXKIOM
PsIMOHA, CoieprKaIei X0Ts Obl OJIHY €ro CTOPOHY, JIEKUT POBHO 42 €ro CTOPOHBHI.

4. 11o kpyry cunar 60 OCTPOBUTSH, KaXKIbI U3 KOTOPBIX PbILAPH UM JIKEL (HO KTO €CTh
KTO — U3BECTHO TOJIBKO UM), MPUUEM U3BECTHO, YTO JIKEI[OB OOJIBIIIE TOJOBUHBI U OHU
BCErja JIryT, a pbIlapu Bcerja roBopsaT mnpabay. OCTPOBUTSHE IMPOHYMEPOBAHBI
yuciamu 1, 2, ..., 60. Kaxaplii oCTpOBUTSAHUH OTBETHJ Ha Borpoc: «Kakoit Homep y
OsKaiero kK Tede mo 4yacoBoi crpenke Jpkena?» Kak mocne 3Toro onpeaenursb Beex
JKEOB?

5. Tlo xoHTYpY KBaapaTa, 00XOIs €ro MO YacOBOW CTpPENKE, MOJBYT TPU MYypPaBbi,
CKOPOCTH KOTOPBIX TIOCTOSTHHBI U pa3indHbl. Haiiiure cKopocTh caMOro MEIJIEHHOTO U3
MYypaBbEB, €CITU CKOPOCTH APYTUX paBHBI 15 MM/c 1 45 MM/C, a BCe OOTOHBI TPOUCXOISIT
TOJIKO B BEpIITMHAX KBaJpara.

6. B rpynne u3 100 mkoapHUKOB y Kaxkaoro 6osiee 30 3HAKOMBIX, HO MPU ’TOM HUKAKUE
TPOE HE UMEIOT MOPOBHY 3HAKOMBIX. JJOKaXKUTE, YTO HAUyTCS YETBEPO MIKOJIHHUKOB U3
ATOU IPYMIIbL, JTFOOBIE IBOE U3 KOTOPHIX 3HAKOMBI.

7. JIns KaXaoro HaTypalibHOTO 4YHCIa N K MPOM3BEACHHUIO Bcex Iudp N mpubaBuMm
MaKCUMAaJIbHBIN TPOCTOM AenuTensb N. [lomyuennoe yncio OyieM Ha3bIBaTh NPAGUILHBIM.
JlokaxxuTe, 4TO CYyIIECTBYET OECKOHEUHO MHOTO HATypaJIbHBIX YHCEII, HE SIBISIOIIMXCS
MIPAaBUJIbHBIMU.

8. Ha nmocke Beimucan psa uucen: 1, 2, ..., 2018, 2019. 3a ogun mar paspeniaercs
BBIOpATh TPU HAITMCAHHBIC MOAPS Yncia @, b 1 C, U3 KOTOPBIX HU OJHO HE paBHO 0,
3aMEHHUTh MX Ha TpoWKy uucen b-1, c¢-1, a—1 B ykasanHoMm mnopsake. Kakyio
HAaUMEHBIITYI0O CYMMY 3allMCaHHBIX Ha JOCKE YMCEJ MOXXHO TOJYYUTh, JCias TaKue
maru?



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOU Ne3. 22.02.2019
I'PYIIIIA «CTAPT», IIEPBAS JIUT'A

1. BomOaT mMOJHOCTHIO 3aMOJHWI MPSIMOYTOJIBHYI0 KOPOOKY KUpIHYaMHU pPa3MeEpOM
5x10x20 canTuMeTpoB. JIOKaXUTE, YTO OH MOT 3alOJHUTH 3Ty KOPOOKY TeMH XKe
KUpIUYaMH TaKUM 00pa3oM, YTOObI Bce péOpa 0OTMHAKOBOMW JUITMHBI ObUIH MapajlIeIbHBbI.

2. merotcs iBe Ky4H, B KOTOPBIX cymmapHo 2019-21% kamueii. [ets u Bacs urparor B

urpy. XomaT no ouepenu, HaunHaet [lers. Kaxapiii u3 urpokoB CBOMM XOJIOM MOYKET
B3STh JIOOYI0 Kydy, B KOTOPOH YETHOE YMCIIO KaMHEH, M TOJIOBUHY KaMHEH u3 Heé
MIEPEJIOKUTH B IPYTyI0 Kyuy. TOT, KTO HE MOXKET CAENaTh X0 — MPOUTPLIBACT. BepHO
JIY, YTO JJI JT000M HaYaIbHOM MO3UIIMK KTO-TO U3 UTPOKOB 3aBEJIOMO MOKET BHIUTPATh
HE3aBUCHUMO OT UTPbI CONEPHUKA?

3. [okaxuTe, 4TO CYHIECTBYET TaKOW KJIETYaThlii MHOTOYTOJBHUK, YTO Ha KaXKJOH
IPSIMOM, CoJIeprKallelt XOTs Obl OJTHY €r0 CTOPOHY, JI€KUT POBHO JIBE €r0 CTOPOHBI.

4. 11o kpyry cunar 60 OCTpOBUTSH, KaXK]IbI U3 KOTOPBIX PhILAPH UM JIKEL (HO KTO €CTh
KTO — U3BECTHO TOJIBKO UM), MPUUEM U3BECTHO, YTO JIXKEI[OB OOJIBIIIE TTOJIOBUHBI M OHU
BCErja JITyT, a pbhlIapyd Bcerja roBopsT mnpaBay. OCTPOBUTSHE MPOHYMEPOBAHBI
guciamu 1, 2, ..., 60. Kaxaplii oCTpOBUTSAHUH OTBETHJ Ha Borpoc: «Kakoit Homep y
OnrKkaiiero K Tebe 1mo 4acoBoil cTpesnike jpkena?y Kak mocie 3Toro onpeaenuTs Beex
JKENOB?

5. Tlo koHTYpY KBajapaTa, 00XOJs €ro 1O YacOBOW CTpENKE, MOJIBYT TPH MYpPaBbs,
CKOPOCTH KOTOPBIX ITOCTOSTHHBI M pa3IMYHbl. HaliguTe CKOpoCcTh cCaMoOro MEIJICHHOTO U3
MYpPaBBbEB, €CITU CKOPOCTH APYTHX PaBHBI 15 Mm/c 1 45 MM/c, a Bce 0OTOHBI POUCXOIST
TOJIBKO B BEPIIIMHAX KBaJIpaTa.

6. B paiione HeckonbKO c€n U TpH AepeBHU. 13 Kaxa0ro cena BRIXOAST 3 AOPOTH, a U3
nepeBeHb — no oaHou. Kaxnas mopora coenuHsSIET J1Ba HACEJNEHHBIX ITYHKTa H
oOcnmykuBaeTcss OAHOM u3 Tpéx Opuran. Jloporu, BBIXOHSIIME W3 OJHOrO Celia,
OOCITY>KMBAIOTCSI pa3HbIMM Opuragamu. JlOKaxxute, YTO JOPOTH, BBIXOMISIINE U3
JIEPEBEHb, TOXKE 00CITYKMBAIOTCS Pa3HBIMH OpHUTaIaMHu.

7. JIns KaXaoro HaTypalbHOTO 4YHCIa N K MPOU3BEACHHUIO BcexX IMdp N mpubaBuMm
MaKCHUMAaJILHBIN TIPOCTOM AenuTensb N. [lomydenHnoe yncio OyieM Ha3bIBaTh NPAGUILHBIM.
JlokaxxuTe, 4TO CYIIECTBYET OECKOHEUHO MHOTO HATypPaJIbHBIX YUCEII, HE SIBISIOIINXCS
MPaBUIbHBIMU.

8. Ha mocke Beimucan psa uucen: 1, 2, ..., 2018, 2019. 3a oaun mar paspenraercs
BBIOpATh TPU HAITMCAHHBIC MOAPST Yncia a, b u C, M3 KOTOPBIX HU OJHO He paBHO 0, U
3aMEHHUTh MX Ha TpoWKy uucen b-1, ¢-1, a—1 B ykasanHoMm mnopsake. Kakyio
HaWMMEHBIIYI0 CYMMY 3allMCAaHHBIX Ha JOCKE YHCEJI MOXHO MOJYYUTh, Jejlas TaKue
maru?



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOU Ne3. 22.02.2019
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. Bom0aT moJHOCTHIO 3alOJIHII KYOHYECKY0 KOpOOKY KuprnuaMu pazmepom 5x10x20
CAaHTUMETPOB. JoKakuTe, 4TO OH MOT 3aIlOJIHUTh 3Ty KOPOOKY TEMH K€ KUpIHYaMU
TakKUM 00pa3oM, 4TOObI Bce pEOpa OMHAKOBOM JTMHBI ObLIU NapauIeIbHBbI.

2. IMeroTes Be Kyuu, B KOTOpbIx cymmapHo 2% kamueit. [lets u Bacs urparot B urpy.

Xonat no ouepenu, HaunHaeT [lets. Kaxapiil 13 UTPOKOB CBOUM XOJIOM MOJKET B3SITh
a00yI0 Kydy, B KOTOpOM YETHOE YHMCIO KaMHEW, W TOJIOBUHY KaMHEW u3 Heé
MIEPEJIOKUTH B IPYTYIO Ky4y. TOT, KTO HE MOXKET CJlI€NIaTh X0/ — IPOUTpbIBacT. BepHO
JIY, 4TO JJIs JT000H Ha4abHOM MO3UIIMK KTO-TO U3 UTPOKOB 3aBEJIOMO MOKET BBIUTPATh
HE3aBUCHUMO OT UTPbI CONEPHUKA?

3. [JokaxuTe, 4TO CyIIECTBYET TAaKOW KJIETYAThIi MHOTOYTOJIbHUK, YTO Ha KaxKIOi
npsIMOiA, coJieprKalleid XOTs Obl OJIHY €ro CTOPOHY, JIEKUT POBHO JIBE €r0 CTOPOHHBI.

4. 1To kpyry cunsat 60 OCTPOBUTSH, KaXKIbI U3 KOTOPBIX PhILIAPh WU JIKEI (HO KTO €CTh
KTO — U3BECTHO TOJIBKO UM ), MPUYEM U3BECTHO, UTO JHKEI[OB OOJIBIIIE MOJIOBUHBI U OHU
BCErja JITyT, a pbhlIapu Bcerja roBopsT mnpabay. OCTPOBUTSHE MPOHYMEPOBAHBI
guciaamu 1, 2, ..., 60. Kaxasiii ocTpOBUTSHUH OTBETU Ha Bompoc: «Kakoi HOMep y
OnvKaiiero Kk Tede mo 4acoBo cTpenke Jpkena?» Kak mocne 3Toro onpeaenuTs BcexX
JKENOB?

5. Ilo xoHTYpY KBajgpaTa, 00X0/i €ro 1Mo 4YacCOBOM CTpeJKe, MOI3YyT TPU MYpaBbs,
CKOPOCTH KOTOpPBIX MOCTOSIHHbI W pa3iavuyHbl. Hakaure CKOpOCTh caMoro
MEJIJIEHHOTO U3 MYPaBbEB, €CIIU CKOPOCTH APYTUX paBHbI 15 mm/c 1 45 Mmm/c, a Bce
OOrOHBI MPOUCXOIAT TOJIBKO B BEPIIMHAX KBaJIpaTa.

6. B paitone HECKONIBKO CEN U TpHU JAepeBHU. M3 KaK0To cena BBIXOAST 3 JOPOTH, a U3
nepeBeHb — 1m0 onHou. Kakmas mopora coeauHseT ABAa HACEIEHHBIX ITYHKTA U
oOciy»)uBaeTcs OJHOM u3 Tpéx Opwuran. [Joporu, BBIXOISIIME W3 OJHOTO Cea,
OOCITYy>KUBAIOTCSI pa3HbIMU Opuragamu. JlOKaKuTe, 4YTO JOPOTH, BBIXOMSAIINE U3
JIEpPEBEHb, TOXKE OOCITY>KUBAIOTCS Pa3HBIMU OpUTaamMu.

7. Ha ocke BhIMMCaHO HECKOJIBKO PA3IMYHBIX BOCBMU3HAUHBIX YHUCEI, 3aITUCh KOTOPBIX
COCTOUT TOJIBKO U3 JBOEK M MATEPOK. [[oKkakuTe, 4TO BCE I3TU YKUCIIA UMEIOT Pa3INYHbIE
OCTaTKH OT JeJeHHud Ha 256.

8. Ha mocke Beimmcan psig uucen: 1, 2, ..., 2018, 2019. 3a oauH mar paspemraercs
BBIOpATh TPU HAITMCAHHBIC MOAPST Yncia @, b U C, U3 KOTOPBIX HU OJTHO He paBHO 0, U
3aMEHHTh WX Ha Tpouky umcen b-1, c-1, a—1 B ykaszanHoMm mopsake. Kakyro
HAaUMEHBIIYI0O CYyMMY 3allMCAaHHBIX Ha JOCKE YMCEJ MOXXHO MOJYYUTbh, JENas TaKue
maru?



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOU Ne3. 22.02.2019
I'PYIIIA «CTAPT», TPETHS JIUTA

1. KamMeHIMK TMOJHOCTHIO 3aMOJIHWI MPSAMOYTOJIbHYI0 KOpPOOKY KHpIUYamMu
pazmepom 5x10x20 canTuMeTpoB. JloKax)uTe, 4TO OH MOT 3aMIOJIHUTH ATy KOPOOKY
TEMH K€ KUPIUYaMU TaKUM 00pa3oM, 4TOOBI Bce pEOpA OJIMHAKOBOM JUTMHBI ObLITH
napajuieNbHBbI.

2. Umerorcs 1Be Kyud, B OJHOM M3 KOTOphIX 2019-21% xupnmueii, a npyras —

nycras. bpurajga KaMeHIIMKOB B T€UYEHHE paboyero JHS MEepeKsaJblBaeT POBHO
MOJIOBUHY OJHOM M3 HEMyCTBIX Kyd B Jpyryio Kyuy. Kakoe HambOosbIee 4ucio
pabouux gHEN Opuraga MOXKET STUM 3aHUMATHCS ?

3. JlokakuTe, 4TO CyIIECTBYET TaKOW KJIETYATHIN MHOTOYTOJIBHUK, YTO Ha KaXKIOH
PSIMOM, COAIepIKaIlel XOTs Obl OJTHY €r0 CTOPOHY, JICKUT POBHO JIBE €TI0 CTOPOHBHI.

4. PaccMoTpuM Bce 4YHCla, 3alMCHIBAEMbIE TOJBKO E€IWHUIIAMH, TPOWKAMU U
IATEPKAMU, W YIIOPSIOYUM MX B mopsimke Bo3pacranust: 1, 3, 5, 11, 13, ... Kakoe
yucio okaxercs Ha 2019-m mecre?

5. Crapyxa Illanokisik XO4eT YKpacTh M3 IMOJHOTO KOMIUIEKTa JOMHHO JIBE
KOCTSIIIIKA, HO TaK, YTOOBI OCTaBIIMECS KOCTSIIKA MOKHO OBUIO MO MpaBHJIaM
BBUIOXKUTH 10 KpyTy. CKOJIBKMMH CITIOCOOAMU OHA MOKET OCYIIIECTBUTH CBOM TUTaH?

6. B paiioHe HECKOJIBKO CEN U TpH JepeBHU. M3 Kaxa0ro cena BBIXOAIT 3 TOpOry, a
U3 JepeBEHb — M0 OHOW. Kaxkmas mopora COeMHSET 1Ba HACEIEHHBIX ITYHKTA U
oOcy>)KMBaeTcsi OHOW M3 TpEx Opurana. [oporu, BbIXOASIIME W3 OJHOTO Cela,
00CITYy>)KMBAIOTCSl pa3sHbIMU Opuragamu. JlokaxuTe, 4YTO JTOPOTH, BBIXOISIIUE U3
JI€PEBEHB, TOKE 00CITY>KUBAIOTCSL pa3HBIMU OpUTaamHu.

/. Ha nocke BBIMMCAHO HECKOJBKO PA3TMYHBIX BOCHBMU3HAYHBIX YHCEII, 3aIUCh
KOTOPBIX COCTOUT TOJIBKO U3 ABOEK U TPOEK. JlOKaxuTe, 4TO BCE 3TU YUCIIA UMEIOT
Pa3IMYHBIE OCTATKH OT JICJICHUS Ha 256.

8. Ilo koHTYpy KBajzpaTa, 00XOMAs €ro Mo YaCOBOM CTpEKe, MOI3YyT TPU MypaBbs,
CKOPOCTH KOTOpBIX TIIOCTOSIHHBI W pa3iauyHbl. Haiinure ckopocTh camoro
MEJIEHHOTO U3 MYPaBbEB, €CIIM CKOPOCTH IPYTHUX paBHBI 15 Mm/c u 45 Mmm/c, a Bce
OOTrOHBI IPOUCXOJIAT TOJIBKO B BEPILIMHAX KBaJIpaTa.



