MockoBcKad MaTeMaTundecKasd
KOH(epeHInsT MKOJbHUKOB

ITPOI'PAMMA 3acepanus 12.12.2021,

nocBamniennoro namarn H.H. KorncrarTnHosa

Bpemasa mockoscroe. Mootcno yuacmeosams mosvko 6 4acmi 3acedanus; Kax 0u-
no, max u ducmanyuonno. 3acegarne B8 MITHMO, B xoudepennzane 401; 6yder B
ay. 404.

[Tonpobnee: http://www.mccme . ru/mmks

11.00-11.10. Otkpoitre. Boicrymnenne Anekcest AnekcanapoBuda 3acIaBCKOro.

11.10-11.35. 3wbun Koncmanmun (ducmanyuonno), Onucanue crpoeHns rpyi-
ITHI OOPATHMBIX [EHTPOCHMMETPHIHBIX ABYMEepHLIX MaTpul 1o moyiio 28 (Ilpence-
narens ALA. BacnaBekwuii)

11.35-11.55. Boaosuu JImumput, Unrepecuast dbynkuns muorowiena (IIpemnce-
narenn ALA. BaciaBckuii)

11.55-12.10. Hukuwun Makxcum (ducmanyuonno), Ipuvep HaxoxX IeHUs OIXO-
Jla K PEIeHNIo 33JIa9i [0 aHAJIOTHH ¢ Teopuell KBaapaTnaHbix Beideros (IIpemcesa-
tesib J1.B. [Ipokonenko)

12.10-12.25. Tlepepsnis (waii, kode, OyTepObposib)

12.25-12.55. Jlaykosuyw Mukaow, Bacenos Hean (doxaadvwur; ducmanyuonno),
Paszpesanusi npaBubHBIX MHOI'OYTOJBHUKOB Ha [I0JI00HBIE IIPSIMOYTOJIbHBIE TPEYTOJIb-
nukn (Ipencenaresns B.B. Bynanknna)

12.55-13.15. Buedopuurk Jleonud (ducmanyuonno), Paspesanusi IpaBUIbHBIX MHO-
rOyTOJBHUKOB Ha M0j100HbIe TpsiMoyTrosibhbie Tpeyronbhuku, 11 (Ilpenceparens B.B.
Bynankuna)

13.15-13.35. Jmumpenxo Andpei u Crauwxosa Mapeapuma (ducmanyuonno),
UccnenoBanue BHelHero Guiibsipiia BHE TpaBUIbHOTO HstuyrosbHuka (IIpescea-
tesb A.B. CkorenkoB)

13.35-13.50. Ilepepnis (uaii, kode, 6yTepOposIb)

13.50-14.10. Ileauwenxo Muxaun, Touka Mukesns deTbipex IpsIMbIX OOIIEro I0-
aoxenus ([Ipencenarens ©.K. Huson)

14.10-14.25. Cysopos Anexceidi, OKpyKHOCTHOE IIPOCTPAHCTBO U TeopeMa Kesn
(IMpencenarens ©.K. Hunos)

14.25-14.50. Ilenv Anexcandp Xanuesuy (ducmanyuonno) UUIrpbl n uX 1eHbI
14.50-15.00. Harpaxkpenue

Pemmenne »xmopum Oyraer Takxke JgocTynHO He 1o3xke 13.12 no anpecy
https://www.mccme.ru/circles/oim/mmks/jury.pdf



AnHOTanmuu HEKOTOPHIX JokKJaagos MMKIII-2021

IIOCTAHOBKMUM 3AJIAY

A.X. Ilenw, Hepor u ux uero.

sBecTHO (XOTS M HE COBCEM OUYEBUJIHO), UYTO B KOHEUHOI UIpE ¢ TMOJHOH WHMOD-
Marueil ¥ AByMsi NCXOJAMHU Y OJIHOTO M3 UI'POKOB €CTh CTPATErus, rapaHTHPYIONasi
eMy BBIUTPHIII. 110 aHAJOTHIHBIM TPUIUHAM B CJIydae HECKOJbKUX MCXOJIOB MOXKHO
OIIPEJIESIUTD «CITPABEIJIUBYIO ITeHy UTPhly. Jlo KaKO! CTENeHN 3TU YTBEPKJICHIST MOXK-
HO 0000maTh? Uto Oymer mjis 6eckonednbix urp? Uro Oyaer, ecjiv UTPOKN XOMIAT HE
110 0Yepejin, a ojHOBpeMeHHo (1 Brajine apyr or apyra)? Uro Oyxer, ecau 1o xoiy
UTPBI OpocatoT MoHeThl? Hy»KHO i, peau30BbIBasi BLIMI'PBIITHYIO CTPATETHIO, TTOM-
HUTb XOJ[ UI'PhI WJINA JIOCTATOYHO 3HATH TEKYILY0 Mo3uuio? Mbl 0OCy/ M HEKOTOpbIE
U3 TAKUX BOIPOCOB.

JOKJIA/IbBI HIKOJIBHUKOB 11 CTYAEHTOB

[Tosnmbie TekcThl cM. Ha http://www.mccme . ru/mmks/notes.htm

HomuHanusa Hay9IHO-MCCJIEI0BATEIBCKIX PaboT

M. Laczkovich and I. Vasenov, Tiling of reqular polygons with similar right
triangles.

A tiling is a decomposition of a polygon into finitely many non-overlapping triangles.
We prove that if a reqular n-gon, n # 4, is tiled with similar right triangles, then the
smaller angle of these triangles is w/n.

Homunanma y4debHO-mCCIIEI0BATETBCKUX PAbOT

Burnopuuk Jleonun, Paspesanus npasusvmols MHuo20y2040HUK0S Ha n0dobHbLE
NPAMOY20ALHBLE MPEY20ALHUKY, 11,

[IycTs mMmeerca 3aMoIIeHre MPaBUJILHOTO 71-YTOJbHUKA, KOHEUHBIM KOJUIECTBOM
HOJOOHBIX MPSMOYTOJBHBIX TPEYrOJbHUKOB. Jokasano, uro npun > 2, n # 4,5, 8,12,
14, 20, 32, 44, 6oabiuil OCTPbI yroJ TPEYyroJbHUKOB HE PABEH TPETU yIJia IIPU Bep-

77 27

[IMHE N-YIOJIbHUKA, T.€. MEHbIIUH yIoJl TPEYroJbHUKOB He paBeH ¢ + 5o

31wbun Koncrautun, Onucanue cmpoenus 2pynnot 00pamumMvle 4enmpocum-
MEMPUYHHLT DBYMEPHOLL MAMPUY, HAOD Ligk .

B cucreme mudpopanus ¢ orKpbIThiM KiaouoM MMMCI, npemioxennoii C. K. Po-
COIIIEKOM, JIJIST CO3/IaHus Koueil mimdpoBaHust UCIOJb3YIOTCSI 00pATHMBbIE IIEHTPO-
CUMMETPUUIHDBIE MATPHUILI 2 X 2 ¢ 3JeMeHTaMU — BblUeTaM# 110 MOAYJ0 n. Herpy-
HO IIPOBEPUTDH, YTO I'PYIIA TAKUX MaTPHI] U30MOP(MHA MYJIbTUILIMKATUBHON! TPYIIIIe
«JIyaJIbHBIX YHCEJI» 110 MOJLYJIIO 7, T.€. I'PYIIIe 00paTUMbIX MHOIOUJIEHOB C KO DUIU-
entamu u3 Z, 1o Moay/ao Muorowena x> — 1. OcHosHoit pesysbrar: npu n = 28 > 2
KasKasl U3 3THX H30MOPGHLIX TPYIT H30MOpdbHa TpaMOoit cyMMe Zgs—1 B Lok B 7.

Hukunmun Makcum, Ipumep naxoosicdenus nodroda ¥ pewenuto 3adavu no ana-
A02UL ¢ Meopuetl K6adpamuunvlL 6blemos.

Hoxkazano ciaesyiomee (dbunan Beepocea, 2021, 9.7). Ecau n deaumca na k* daa
ueavir wucea n > 20 u k > 1, mo natidymesa ueavie wucaa a,b,c > 0 maxue, wmo



n = ab + bc + ca. Unes permenns 3ak/odaeTcs B TOM, 910 n = ab + bc + ca =
c(a +b) + ab = —a®* mod (a + b). Tax 3373194 CBOMUTCA K HAXOKICHUIO TUCTA, 110
MO/TYJII0 KOTOPOTO —7N SIBJIAETCSA KBAJPATHIHBIM BBIUCTOM.

HomuHanusa mcciie1oBaTeJIbCKIX pa3padoToK

Boaosuu JImutpuii, Anumepecran Gynkuus muo20usena.

uTepecHasi pyHKIMsI MHOTOUJIEHA — CPejiHee apudMeTHIecKoe BcexX Ipoodpa3oB
npu MHOrouJIeHe. B nokiage m3ydaercs, Kakue MHOMOYJIEHBI MOXKHO BOCCTAHOBUTD,
3Has UX MHTEPECHYIO (DYHKIHUIO.

Jmurpenko Anjapeit, CKkaukoBa Maprapmra, Hccaedosanue enewmnezo bu-
AbAPOL HE NPACUALIO20 NAMUYLONOHUKG.

Bremnne 0MIbApAbl KaK JUHAMUYECKHAE CHCTEeMbl Ha IIJIOCKOCTH CTaJd aKTHUBHO
nzydarbes B 1970e rojpl, Korja cTajgud BO3MOXKHBI KOMIIbIOTEPHBIE 3KCIIEPUMEHTHI.
O BHemHUX OMJIBbIPIAAX MMEETCsT MHOTO OTKPBITHIX BOIPOCOB. B uactHocTm, XOTst
BHEIIHUI OMJIbsip/l BHE HPABUJBLHOI'O IATUYTOJbHUKA M3YUEH JIOCTATOYHO XOPOIIIO,
ero UCCJeJJ0BaHue MPOJOJIKAETCs U 110 Cell JIeHb.

MbI paccMaTpuBaeM nepuoduveckue OMmHOCUMEAdHO UCCAEAYEMO20 0MOOPadICce-
HUA OpOUMBL MOYUEK B HEKOTOPOH 00JiacTH IJIOCKOCTU. MbI BBOIUM KOAUPOBKY JIJIst
9TUX OPOUT U OILUCHIBAEM MHOHCECMBO GCET MAPWLPYMO6 B 31O KopuposBke. [losy-
YeHHbI pe3ysibTaT sIBJISIETCS HYacTHBIM CJIydaeM TeopeMbl, HoKazaHHo#t B 2015 rojy
N.Bedaride n J.Cassaign. B konre jokmiajia Mbl KOCHEMCsT Oojiee COepKaTeaIbHBIX
IPOJIBUKEHUI O BHEIIHEM OMJIbsPJIE BHE NPABUILHOIO IISITHYTOJbLHIKA.

Ilesmmmenko Muxamia. Toukxa Mukens wemviper npamols 00ue20 nos0HCeHUA.

OcHOBHO# pe3ysbTaT — TeopeMa 0 ToYKe MuKesist 4eTbipex mpsiMbix OOIIEero mo-
JIOXKEHNS.

[IpenmookuTeIbHO OH MOXKeT ObITh 0000I1eH J10 ciejytomero. st N npsMbIx
l1,...,ly obmero nojoxenusi uujykTuBHO onpeaeaum P(ly, ... Iy) — Touky Mu-
Kedigt Jgist 9erHoro N u 000OIIEHHYIO OKPY2XKHOCTH (T.€. OKPYXKHOCTH W/ HPSAMYIO)
Muxesnst st nedersoro N. ITomoxkum P(ly) := l. Ilycrs N > 1 u Touka Muke-
Jist mjin 06odIeHHass OKpyKHOoCTh Mukesis onpejesnena jjisg N — 1 npsiMbix obiiero
nosioxkerust. Ilyctn [y, ..., [y — OpsiMbIe OOIIEro MOJIOXKEHUSI.

Eciin N nederno, ro N rouek Mukejisi, coorBeTcTBYIONIUX HAOOPAM HPSAMbIX, 110-
JIydaeMbIX OTOpachblBaHUEM OJIHOIM M3 IPsIMBIX, JIeXKaT Ha OJHOH oKpyKHOCcTU. OHa 1
Ha3bIBAETCs 0000uLennol oxpyocrocmuio Mukeas P(ly, ... Ix).

Eciu N uwerno, To N 00001eHHBIX OKpY2KHOCTEH MuKeJis, COOTBETCTBYIOIINX Ha-
OopaM TpPsSIMBIX, MOJIYyYaeMbIX OTOpaChbIBAHUEM OJHONW M3 IIPSIMBIX, IIePeceKaroTcsl B
ojHoit Touke. OHa u HasbiBaeTcst moukol Mukeas P(ly, ... ly).

CyBopoB Ajiekceit, Oxpyoicrocmmoe npocmpancmseo u meopema Kesu.

OcHOBHOII pe3yJsibTaT — aJbTepHATHBHOE JOKa3aTeJbCTBO TeopeMbl Kesu B ojiHy
cropony. Nest — ncnosb3oBanue ncesdoeskiudosoti Mempuky Ha TPEXMEPHOM MTPO-
crpaHcTBe (OKPYKHOCTHOE MPOCTPAHCTBO). CBOCTBA, CBSA3AHHbBIC ¢ OKPYKHOCTSIMH,
MePENUChIBAIOTCA B TEPMUHAX STOT'0O IPOCTPAHCTBa. B pesyiabrare ¢ OKpPy>KHOCTAMUI
MOXKHO PaboTarh, KaK ¢ TOUKaAMHU.



