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BTOPOM MEXIYHAPOJHBIA
CETEBOM UCCJEJOBATEJBCKUM MPOEKT
YUAIIIUXCSI B PAMKAX MITE

YMapus llla6anoBa, ?Mapuna besiopykoBa,

YPo3a AramyparoBa, YBeceinn Henkon

Y Mocrosckutl uncmumym omkpwimo2o obpasosanusi — Mockea (Poccus)

2 Mynuyunanvroe 0100cemuoe 00ueobpazo8ameibHoe YupescoeHue

,, Cpeonsis wkona Ne 8 — Apxaneenvck (Poccust)

YObnacmunas cneyuanuzuposantas WKOAA-uHmMepHam OJis 00apeHnbx demetl
C yenyOneHHbIM U3yHeHueM pasnuynslx npeomemos — Axkmay (Kazaxcmarn)

Y Texnuuecku xonedxnc - Jlogeu

Annoranus. OnHoit u3 3agau Mexxnynapoanoro npoekra MITE (Meroauku
1 WH(GOPMAIMOHHBIC TEXHOJIOTHH B 00pa30BaHUM) SIBIIICTCS CO3MaHUC yCIOBUI
JUTSL BBISIBIICHUS U Pa3BUTHUs MOJIONBIX TajdaHTOB. Cpeau 3apeKOMCHIIOBABIIHX
cebst popMm padoTH siBIsieTcs: MeXITyHapOIHBIA KOHKYpC «Marematuka U mpo-
exktupoBaHuey. KoHKypc monb3yeTcss OONBIION MOMYISIPHOCTHIO CPEIU YYalu-
xcs bonrapun, Kazaxcrana u Poccun. B 2017 rony BTOpoi#l pa3 B mporpamMmy
KOHKypca Obllia BKITFOueHA HOMIHANHS «CeTeBBIC UCCICAOBATCIIECKIE TPOCKTH.
[TepBoe Me CTO B 3TOW HOMHUHAITUH 3aHUT IPOCKT «MaremMaTudeckas MO3anKay,
MTOJITOTOBJICHHBIN OOBCAMHCHHON KOMAaHIOHM ydYamuxcs U3 Tpex cTpaH: bosra-
puii, Kazaxcrana u Poccun. JlaHHas cTaThsl MOABOAUT UTOTH PAOOTHI YUALTUXCS
U MPEICTABIISCT METOIUKY OPTaHH3AIMH UX COBMECTHOU pabOTHI MO MOATOTOBKE
MPOCKTA.
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IIpeasicropus

OpHOHN M3 BaXHEHIINX 3a7a4d CHCTEMbI 00IEro cpeaHero oopa3oBaHus sB-
JSIeTCS BBISABJICHHUE yYalllUXcsi, 00NaJaloluX MOBBIIICHHBIMU CIIOCOOHOCTAMHU
U CKJIIOHHOCTBIO K JesiITeNbHOCTH B chepe MaTemaruku. bonrapus nmeer Oora-
ThIi onbIT Takol padboTsl (Grozdev, 2017). OcHOBOII ero sBIsSETCS BOBICUCHUE
ydalnuxcs B pa3sHo0Opa3Hble TYPHUPHI, OJIMMIIHA/IBI U KOHKYPCHI, IPEA0CTaBIIe-
HUE y4JaluMcsl BO3MOKHOCTH 3aHUMAThCsl MaTeMaTHKOH 1OJ] pyKOBOACTBOM Ha
TOJILKO IIKOJBHBIX YUUTENEH, YUCHBIX.
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UccnenoBaTenbckuii mpoekT «Maremarndeckass MO3aWKa», O KOTOPOM
MOUAET peyb B JaHHOH cTaThe, OB OPraHU30BaH MO MPOCHOE MEXKAYHAPO.I-
HOUM KOMaHABl YYalIUXCs, KOTOpas CI0KHUIACh B XO/J€ BBHITOJTHEHUS MPEIbIAY-
miero npoekra «l'eomerpudeckuii Scrabble B o6iiakax». O0 3TOM MPOEKTE MbI
nucanu B crathax (Shabanova, 2017) u (Gorskaya, 2016). Yuamuecs u ux
Hay4yHbIE PYKOBOJIUTENN OBLIN OYEHb JOBOJBHBI HTOTAMH COBMECTHOH pabo-
TBl U XOTEJIU MPOJOJIKUTE cOTpyAHU4YecTBO. COCTAaB KOMaH/bl IPaKTUYECKU
He n3MmeHnuncs. Poccuto npeactasnsinu Hapss Konrtesa, Kcenus ['opckas; Ka-
3axctan — EpmexbaeB Acxar, XXerupy Apman, bepmyxamenos Aszar, Komep
Canranar; bonraputo —Jlunu CredanoBa, Mpuna XpuctoBa, Anexcanupa
Moskoaa.

Kaxxgas rpynmna yyacTHUKOB 0Opa3oBbIBaJia CBOIO moakomaHxay. s opra-
HU3aIMK B3aHUMOJICHCTBHS OJKOMAaH/] B YCIOBHSIX UX TEPPUTOPUATLHOM pa3o-
OLIEHHOCTH MpuyMaHaceTeBas urpa «Maremarndeckas Mo3anka». JleiicTBue
UTPHl pa3BopauMBaiock Ha oOmaunoM cepBuce Google. Urpa nauanacwh 25
centsiops 2016 roma. Kaxkoli komanje Obuia MpeiokKeHa IS PEUICHUS CBOS
craproBas 3aaa4a. KomaHAbl JOHKHBI OBIITH PEIIUTH €€, NOJCIUThCS Pe3yibTa-
TaMHM C OCTaJIbHBIMHU YYaCTHHKAMU MPOEKTa U OOIIMMHU YCHIIUSMU HAaUTH HJICIO,
KOoTOpast 00bEAMHSCT BCE TPU 3aJaud — MJICI0 PAa3bICKAHHS W HCIOIb30BaHUS
VHBAapUAaHTHOU TOYKU.

Omnpenenenne. MuBapuanTHON OyjeM Ha3bIBaTh TOYKY MEPECEUCHUS TEX
WJIM UHBIX JMHUH, MOJOKEHUE KOTOPONW HAa KOOPAMHATHON IJIOCKOCTH HE 3a-
BHCHUT OT M3MCHCHUS 3HAYCHUU yKa3aHHOTO HabOpa mapameTpoB, 3aJlal0IHUX
FEOMETPHUUECKYIO KOH(DUTYpAIHUIO.

DTy UACI0 U MPEANnojaraioch pa3BuTh B nanbpHenmeM. [logkomMaHIbl 10TK-
HBI OBITM cOOpaTh Kak MOXKHO OOJIbIIE CBEICHHUN O BBISBICHHBIX HMHBapUaH-
Tax, HOCTapaThCad OTKPHITh UX HOBbIE CBOMCTBA. 3aT€M, Ha OCHOBE MOJIYYEHHBIX
3HAHWH MEXJTyHapOAHas KOMaH/a JAO0JKHA ObUIa COCTABUTH U PEUIMTH 3a/ady,
00BEIMHAIONIYIO UCXOHbIE 3aJlaul B OAHY, KOTOPYIO MBI Ha3Bajlu “MaTeMaTu-
YECKUM y30pOM MHBAPUAHTHBIX TOUEK .

CrapToBble 32241 M Pe3yJbTaThl HX pelleHus.

3agaua Boarapuu: Ha cmoponax AB u CB mpeyzononuxa ABC evibpa-
not mouku M u N max, umo AM :MB=m; CN:NB=n. Ilpavas MN
nepecexaem AC & mouxe T . Hccreoyiime 3a6ucumocms nonodicenus mouxu
T om euda mpeyzonvuuxa. Honyuume opmyny 0ns 6bIpaxsceHus omHoueHUs

AT :TC.
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3anaua Poccumn. /1o 06ym nepecekarouumcs npamvim ¢ paGHbIMU CKOPOCM -
mu osudicymes 06e mouku A u B . [oxazame, umo cywecmeyem makas moyka
nIOCKOCMU, KOMOPAs 60 6C€ MOMEHMbL BPEMEHU PAGHOYOALEeHA OM HUX.

3anaua Kaszaxcrana. [locmpoums OKpys#cHOCHb, KOMOPAS KACAEMCs OaH-
HOUL OKPYACHOCIMU U NPOXOOUM yepe3 06e OaHHble MOUKU NAOCKOCU, COOepIica-
wue 3my OKpPYy*CHOCHb.

OnumeM XOf ¥ pe3yabTaThl PEIICHUS KaXKI0H M3 CTAPTOBBIX 3a1a4.

OtseroMm B 3agade bonrapum ssnsercs otnomenue AT :TC =m.n. Dror
OTBET clieflyeT HemocpencTBeHHO Teopembl Menenas (Kokseter & Greitzer,
1978). Ecnu roukn M u N guxyres no orpeskam (nmpsambim) AB u CB co-
OTBETCTBEHHO, 3HAUYEHMS YMCIIA /1 U N MEHSAIOTCS, HO €CJIM OTHOLICHUE M . 1
OCTaeTcs MOCTOSHHBIM, TO TOYKA T SABJIAETCS MHBAPUAHTOM OTHOCHUTEIHHO
neuxkenns Touek M u N (puc. 1).

r

4 76, M, M B

iy

Puc. 1

Tpe6yeMBIM pe3yjabTaTOM pCHICHUA 3aJaqyu Poccun saBmsercs JoKa3aTre-
JIbCTBO CYULICCTBOBAaHUA HHBapHaHTHOﬁ TOYKH. I[J'Ul 9TOTO HCO6XOZ[I/IMO HalTH
crmoco0 KOHCTPYUPOBAHUA 3TOU TOYKH, HAa OCHOBC Pa3bICKAHUA U aHAJIN3a HCKO-
TOPLBIX €€ cBoiicTB. Ecmin M Touka nepeccuceHus CEPCANHHLBIX MEPICHAUKYIIA-

poB § u §, orpe3koB AB u A B, (Puc.2), 7o AMAB = AMA B, (A4, =BB,,
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MA=MB , MA, = MB,). Cnenosarensuo <MAA, = «<MBB, (Puc. 2). Otcrona
caenyet, uto AMAA, = AMBB, (AM = BM , AA, = BB, , <MAA, = <MBB,
) (Puc. 2). Takum o6pasom MA, = MB, u touka M HaXoquUTCS Ha CEPEAUHHOM
IepHeHIuKyIsipe S, k otpesky 4, B, (puc. 2).

Puc. 2

Touka M sBnsercs oOuiel TOYKOM CepeMHHBIX MEPHEHIUKYISIPOB K JIFO-
OBIM JIBYM OTpe3KaM, MOJYUCHHBIM B pe3yibTaTe ABIKEHUS Touek A u B 1o
3agaHHbIM npsmMbIM (Puc. 2). JIro0onbITHO, 4TO y TOYKH M ecTh W Jpyrue
UHTEepecHbIe cBoiicTBa. OKa3bIBACTCs, YTO ONMUCAHHBIC OKPYKHOCTH JUIS Tpe-
yronsuukoB OAB, OAB,, U , , u T.1. npoxonst yepe3 Touky M (Puc. 3).
Orcrona caenyert, uto M saBasiercs touka Mukens (Kokseter & Greitzer, 1978)
A7 BCEeX IOJHBIX 4eTeipexyronbHukoB ABB A, ABB,A,, AB/B,A, n t.n.
(puc. 3). Takum oOpa3om, MHBapuaHT — Touka M , — B 3ajaye Poccuu cBs3ana ¢
TeopeMoil MuKes 1Sl OJTHOTO YeThIpeXyrojbHuKa. JIerko yBuaeTh emie, 4To
Touka M HaxoAMTCs HAa BHELIHEN Wiu BHyTpeHHel 6uccexrpuce yrna AOB B
3aBHCHMOCTH HAIllpaBJICHUS IBW)KEHUS TOYeK A W B 10 OTHOLICHHIO K TOYECK
O nepeceuenus npsameix (puc. 3).
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Puc. 3

3anaua KazaxcraHa sBIsieTCS OXHOM M3 JECSITH CIIy4aeB 3a1auu ATOJUIOHHS
(Argunov & Balk, 1957). OgHo u3 pemieHuii 3TOl 3a7a4d MOXHO TIOJIYIUT Me-
TOJIOM WHBEPCUH. DTO HauOOJIee THITUYHBIA METOJ PElICHUs OOJIBIIOTO KOJIU-
yecTBa 3a1a4 Anosutonus. [Tonkomangoit Kazaxcrana ObuT peasioKeH Apyrou
nonxoa. OH COCTOUTCS B CJIEAYIOIIEM.

Puc. 4
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PaccMOTPHM IIPOU3BOIBLHYIO OKPYKHOCTH k', KOTOpast MPOXOIUT Yepes
3aj1anHble TOUKM A U B 1 nepecekaer 3aJ1aHHYI0 OKpPYXKHOCTb kK B Toukax A’
u B’ (Puc. 4). Torna touka T = ABN A'B’ (puc. 4) siBiseTcss HHBAPUAHTOM
OTHOCHTENHHO BHIOOpa okpykHOCTH k' . Ee pasbickaHue SBISETCS KIIOYOM K
pemwenuto 3anaun. Kacarensusie TC, u TC, k nannoit okpyxuoctn k omnpe-
nensitor Toukn C, u C,, B KOTOPBIX KacatoTCst ee HCKOMbIE OKPYXKHOCTH Kk, 1
k, (puc. 4). Touka T sBISETCS paAUKAIbHBIM LIEHTPOM BCEX TPOCK OKPYXK-
HOCTEM, Co/lepIKAIKMX JaHHYI0 OKPYKHOCTh K M JIB€ IPOM3BOJILHBIE OKPY K-
HOCTH, TIPOXOJIAIIKE Yepe3 JABe JAaHHble Touku A u B.
Tak MONy4YUIOCH, YTO KaKAas M3 TPEX CTAPTOBBIX 3aJa4 CBA3aHA UMEHEM
OJIHOTO U3BECTHBIX MareMaTukoB: MeHenaii, Mukenb, Anomtonuii. Kaxnas 3a-
J1a4a COIEPIKUT OJIHY HHBAPUAHTHYIOTOUKY.

IMonckn «MaTeMaTH4eCKOro y30pa HHBAPHAHTHBIX TOYCK».

B xoze nanpHelinel paboThl KOMaHIaMHU ObLIO COOPAHO U U3YYEHO OOJIBIIOE
KOJIMYECTBO MaTEPUAJIOB, COCTABIIEHO M PELIEHO MHOT'O HOBBIX 3aJ1ad. Tax moj-
KoMaH10¥ bonrapuu ObLIU COCTaBICHHBIC 33/1a4U O BIUCAHHBIX U BHEBITMCAH-
HBIX OKPY>XHOCTAX TpeyrojbHuKa. OCHOBHBIM RJIEMEHTOM PEILICHUS ITUX 3a7a4
ObL1 TeopeMa Menenas. B craproBoit 3agaun Poccun mHBapuaHTOM OKas3anach
Touka MUKes, 4TO IBUIIOCH IPUYMHOMN JJI U3YyUEHHUS Pa3JIUYHBIX CBOMCTB Ue-
TBIPEXYTOJIbHUKA, KOTOPbIE CBA3aHbI ¢ TOUKOM Mukens. Tak yuaniuecs y3Halu,
YTO I[EHTPHI OMUCAHHBIX OKPYKHOCTSIX JJISI YEThIpEX TPEYroJbHUKOB, 00pa3o-
BaBILIMXCS YETBIPbMS MPAMBIX, JEKAT HA OKPYKHOCTb — OKpPYXHOCTh LlITei-
Hepa — mpoxonsmias yepe3 Touky Mukens. OHU TakKe y3Hald, YTO YEThIpE
MpsSIMBIE B OOIIEM TOJIOKECHUU KacaroTCs OHOM mapadosioit, poKyCcoOM KOTOPBIH
sBasieTcs Touka Muxkensa. CtaproBas 3amada mpuBena moakomanay u3 Kazax-
CTaHa K pPAaCCMOTPEHMIO U PELICHUIO HEKOTOPBIX 3aJ1a4 KaCaHUsl OKPYXHOCTH U
KOHMYECKUX CEUEHUI.

KyipMUHAIIMOHHBIM MOMEHTOM BCEH 3TOM pabOThl SIBUJICS MOUCK TAaKOH 3a-
Jlauyd, peuIeHUue KOTOPOW ONMUPAETCs Ha Pe3yJibTaThl PELIEHUs BCEX TPEX CTap-
TOBBIX 3aJ1a4. MOXXHO CKa3aTh, 4TO 3Ta YacCTh PabOTHI ObLIa caMOU BaXKHOU IS
TOTO, 4TOOBI MCCIICIOBAHHE MOIJIO CUMTATHCS 3aBepilieHHbIM. [locine ouyeHb
MHOTHX Pa3MbIIUICHUH, JIUTEIbHON MEPEMUCKH U CIIOPOB Oblja COCTaBJcHA
001ast 3ajja4a — «KMaTeMaTUYCCKUN y30p MHBAPUAHTOBY». DTa 00INas 3ajada u
ee pelIeHue MPEeCTaBICHbl B OTACIbHON MyOIMKAlMU, aBTOPOM KOTOPOH SIBIIS-
FOTCSl CaMU YYEHHUKH - YHACTHUKH MPOEKTa.

3akjoueHune

B 3aktoueHnn HaM ObI XOTEJIOCh OTMETUTh HEKOTOPHIE 0COOSHHOCTH MPOBE-
JICHHOTO y4yaluMHucs uccienoBanus. CTapToBbie 3a7aun ObUIH MOJJ00paHbI Ta-
KM 00pa3oM, 4TOOBI BbI3BAaTh Y HUX HEOOXOJUMOCTh UCIIOIb30BaHUS CPEJICTB
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U MeTo/NOB auHamudeckord maremaruku (Grozdev, Sergeeva & Shabanova,
2016). Peub naetr o KOMIBIOTEPHBIX 3KcrnepuMeHTax. OHHM HCIOIb30BaIUChH
JUTsl BU3YyallM3alliy yCJIOBHM CTApTOBBIX 3a]ad, IOCTAaHOBKM HOBBIX 3a/a4, 00-
Hapy>KCHUs HHBAPUAHTOB, IPOBEPKHU TUIIOTE3, KOHTPOJIS aHATUTUYCCKUX Tpe-
00pa3oBaHMi, NEAYKTUBHBIX paccyKJeHUH U pacueToB. KOMIbIOTEpHBIE HKC-
MEPUMEHTHl MPOBOAMIINCH C HCHOJB30BAaHUEM IPOrpaMM 00pa30BaTEIbHOIO
nazHauenusa: GeoGebra u Geometer’sSketchpad, a Taxxe npodeccuonanbuon
nporpammbl Maple. OTa TeXHUKa HCIIONB30BATIACh U IIPH PEATU3ALMNH 1IEPBOTO
CETEBOI'0 MCCIIEe0BATEILCKOr0 MpoeKTa. Mbl cuuTaemM ee BeCbMa MPOAYKTHB-
HOH, KaK ¢ TOYKHM 3PCHUS NOBBIMIEHUS AOCTYIIHOCTH MaTeMaTHUEeCKUX HCClie-
JOBaHUHM JJIsl y4YalIMXCs Pa3HOTo BO3pacTa M ypOBHS MaTeMaTHYECKOHM IMOJ-
TFOTOBKH, TaK M C TOYKU 3PEHUS HMX BOBJICUCHHMsS B JOMOJHUTEIbHBIC 3aHATHUS
MaTeMaTHKO.
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SECOND INTERNATIONAL NET RESEARCH STUDENT
PROJECT IN THE FRAMES OF MITE

Abstract. One of the goals of the International project MITE (Methods
and Information Technologies in education) is to create conditions for
identification and development of young talents. Among the active forms with
proven efficiency is the International contest “Mathematics and Projecting”.
The contest is very popular in Bulgaria, Kazakhstan and Russia. In 2017 the
nomination “Network Research Projects” was included in the contest program
for a second time. The project “Mathematical Mosaic” was awarded first place
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in this nomination. The project was elaborated by a combined international
group of students from three countries: Bulgaria, Kazakhstan and Russia. The
present paper summarizes details of the students’ collaboration and presents
the organizational methodology in their common work during the project
preparation.
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