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PHYSICS PROBLEM SOLVING ACTIVITY
OUTSIDE THE CLASSROOM

Anucha Pratumma*, Jatuporn Puntree,

Komsilp Kotmool and Somporn Buaprathoom

Physics teachers at Mahidol Wittayanusorn School, Phutthamonthon, Nakhon
Pathom, Thailand

*puu.an@hotmail.com, anucha@mwit.ac.th

We believe that conceptual understanding of physics is critically important for
students and would make them to be able to tackle with the real problems. For better
understanding and learning perception, we designed problem solving activity called
“Running Robot Competition”. Every class of grade 10 students were assigned to
create and construct a robot, then competed with another classes. The competition
was held in the evening after class of March 1, 2019. There are two chances to run
their robot in which the highest score will be accounted. After the competition, we
asked students to describe the laws of physics that were used on their robot and the
pros and cons of their robots with report and video clip. This talk will present how
we design activity for student to get better understanding on physics lesson and how
could we train them to apply their knowledge for tackling real applications. We
found that 91 percent of students agree that this activity encourages creative
thinking and promotes team-working and collaboration skills. And 83.4 percent of
students agree that this activity encourages them to apply knowledge learned in
class to solve the problem.

Keywords: Physics problem solving, Running robot, Real applications.
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SCHOOL-BASED MATHEMATICAL TRAINING
AT PUI CHING MIDDLE SCHOOL (PCMYS)

LEE Ho Fung” and FAN Yan Lam
Mathematics teachers at Hong Kong Pui Ching Middle School, Hong Kong, China
“The advisor of a winning team at IMMC 2016 (the Outstanding award)

Every year, we recruit about 20 students ranging from grade 8 to grade 11 for a
one-year study group on advanced mathematics topics. Mathematical modeling is
one of the crucial topics in this study group. The study group consists of two parts:
Lectures and Competitions.

We invite scholars, researchers, and graduates who work in technology
companies to share their knowledge of mathematical modeling. Also, teachers
provide learning materials such as eBooks and YouTube videos to broaden students'’
mathematical views towards real-life problems.

On the other hand, we actively urge our students to join different mathematical
modeling and research-based competitions like IMMC, HIMCM, AoCMM, HLMA,
SIMC, etc.,, so that our students can learn from actual practice. After the
competition, they can share their work with others. The junior students can learn
from the senior. As a result, their knowledge can be passed on to our next generation
of mathematics team.



MATHEMATICAL MODELING TEACHING AND
LEARNING IN MACAU PUI CHING MIDDLE SCHOOL

Ivan WU and Venus CHIANG
Mathematics teachers at Macau Pui Ching Middle School, Macau SAR, China

Academic competition is one of the essential parts for students to learn. During
the competitions, students need to apply what they have learnt in the classroom and
to learn more professional skills to increase their advantages. Therefore, with the
development of Macau Pui Ching Middle School, students are encouraged to
participate in various science activities, such as S.-T. Yau High School Science
Award, Youth Science & Technology Innovation Competition, Group project for
research on consumption in Macau and thesis contest held in China. All of these let
the students explore their abilities outside the classroom and give them opportunities
to broaden their horizons and recognize their strengths and weaknesses.

In 2015, students started to participate in the annual International Mathematical
Modeling Challenge (IMMC). Since this was the first time to participate, both
teacher and students needed to search a lot of information for reference. During the
process, students needed to analyze the competition problems first. They would find
out the relationship between different mathematical variables that represent the
factors according to the problems. Finally, they were required to choose the
appropriate algorithms to solve the problems in the math framework. Based on the
results, they could find out a reliable solution for the problems. As can be seen, this
Is a method we can adopt when solving problems. Since IMMC 2015, mathematical
modeling has been an important theme in STEM education at Macau Pui Ching
Middle School.



A SHARING ABOUT THE PROMOTION OF STEM
EDUCATION AND MATHEMATICAL MODELING
IN OUR SCHOOL

SOU Chon Wa, David

Mathematics teacher at Sacred Heart Canossian College (English section),
Macau SAR, China

Over the past few decades, humans made great progress in science and
technology. It causes a huge change on the global economy and human society.
Along with the improvement of technology by time on time to next generation, we
can see that the skills in Science, Technology, Engineering and Mathematics
(STEM) will be very important for students’ future career.

One of the ways to build up a long term engagement and enthusiasm in STEM is
providing opportunity to students to apply their knowledge and skills in different
aspects of real life. We encourage students to join some competitions or projects in
groups. Instead of being a supervisor, our teachers are more often being a tutor and
coach in such activities. Students could flexibly apply their STEM skills in problem
solving and they may probably get inspiration during the discussion with teacher. It
can also enhance their team-spirit and cooperation skill.

In many STEM educational programs, mathematics plays a role of a strong
foundation. Students should be excelling in mathematics so as to succeed in STEM
fields and to make sense of STEM-related topics in their daily lives and write an
efficient algorithm. Mathematical modeling provides an environment to develop the
mathematical thinking and skills. Mathematical modeling is translating problems
from an application area into tractable mathematical formulations. This helps us to
formulate ideas and identify underlying assumptions. Hence, we will talk about the
experience and benefit for students to join IMMC in this few years.
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POJIb ITPOEKTHOI'O TYPA OJIMMIINA L
B IIOBBILIEHUU YPOBHA
3HAHUH IKOJBHUKOB IO XUMHUHU

JanunaoB Muian Paguesuy, MemepsakoB Hukosnain BaagumoBuy,
Crapsbix Cepreii AjiekceeBu4

cmyoenmul 2-20 Kypca xumuueckoeo ¢axyromema MI'Y, Mockea

Hayunsiit pykoBoautens: Hatanea Mropesna Mopo3sosa,
K.X.H., JoueHT kadeapsl xumun CYHI MI'Y

B Hacrosiiiee Bpemsi oueHb BaXKHYIO POJIb B Pa3BUTUU XUMUYECKOTO 00pa30BaHuUs
Ha NIKOJBHOM YpPOBHE HWIPAET OJMMIMAJHOE ABWKEHHUE. BoJblioe KOJIWYEeCTBO
OJIMMITHA]T Pa3HOTO YPOBHSI CJIOKHOCTH C Pa3IMYHBIMU THIaMU 3a1a4, 0€3yCIOBHO,
JAI0T BO3MOXXHOCTh IIIKOJIbBHMKaM pa3BUBaThbCd M H3y4yaThb YTO-TO HOBoe. B
OCHOBHOM XMMHUYECKUE OJUMITUAbI COCTOAT U3 HECKOJIBKHX TEOPETUUYECKUX TYPOB
C BO3MOXXHBIM HQJIMYMEM IPAKTUYECKOTO Typa. K coxkaleHHro Juiip B HEMHOTHX
OJINMITMAJIaX MPUCYTCTBYIOT HAMEKH HAa HAJIWYUE IPOEKTHOM COCTABIISIIOLIEH.
JlaHHasT TNPOEKTHAsl COCTABJIAIOIAs, K COXKAJICHUIO, OrPAaHUYMBACTCS JIUIIb
M3YyYEHUEM OIPEJCICHHOW TEMbl M HAIllMCaHWEM oOdepKa uiu pedepara. Mel
CUMTAaEM, 4YTO O3TO HENOCTATOYHOE 3ajaHue s ydamumxcd. B «IIpoextHon
XUMUYECKON OJIMMIUAZAE» Mbl XOTUM CO3JaTh Jis IIKOJBHUKOB T€ 3aJauu, s
pelieHusl KOTOPBIX MPHUAETCS HE TOJBKO MNPOaHAIU3UPOBATh JIUTEpaTypy, HO U
BBICTPOUTh PA3yMHOE€ U JIAKOHUYHOE PEIICHHE, OCYLIECTBUMOE B PEAIBHBIX
YCIIOBHUSIX.

[enb paboOThI: yIy4IIUTh 3HAHUS yYalUXCs 110 XUMUYECKOW TUCHUIUIMHE, AaTh
IPEICTABIICHNE O MPOEKTHOM AESATENBHOCTHU ISl IIKOJBHUKOB.

B cooTBeTcTBUM € JaHHOW LENBI0 ObUIM MOCTAaBJIEHBI CIEAYIONIUE 3aJayu:
O03HAKOMJICHUE UIKOJBHUKOB CO CIEHU(PUKON MPaKTUYECKOH padOThl B HAYUHOU
nabopaTopuu, 00y4eHue NIKOJIbHUKOB padoTe ¢ MHPOPMALIMOHHBIMU UCTOYHUKAMU,
oOy4eHHe MIKOJIBbHIUKOB KPUTUUECKOMY TTOIXOIY B BbIOOpE mH(pOpMaIu, oOydeHHe
IIIKOJIbHUKOB ~ CO3/IaHWI0  COOCTBEHHOTO  IJIaHA JICHCTBUHA 10  PEIICHUIO
ONpEEIECHHON MTPAKTUYECKOM 33]1a4M, MOIYJISIPU3ALUIO OJIMMIIMAHOTO JBUKEHUS.

OcHoBoll onuMmnuaabl OyJeT BBEACHME Ha BceX JdTamnax (OTOOPOYHOM U
3aKIIOYUTENBHOM) 3a/1a4, TOCTPOCHHBIX HA OCHOBE PEAIbHO MPOBOJIUMBIX OIBITOB U
AKCIIEpUMEHTOB. JlaHHbIE 3a7]aul Kak pa3 U JOHKHBI CHOKYCUPOBATH BHHMAaHHE
IIKOJIbHUKOB HAa TNPUKIAIHBIX acrekTax XMMUU. OCHOBHON 4YacThbiO OJMMIIAA[IBI
ABJISIETCS] IPOEKTHBIN TYp, COCTOSAIIMI M3 3aIIUTHI IIPOEKTA U €r0 OCYIIECTBICHUS.
Ha nepBoM 3Tamne yuyanuiicst 1omkeH pa3padoTaTh KOHKPETHYIO METOUKY PEIICHHUS
MIPAaKTUYECKOM 3aJa4yM, OCHOBBIBASICh HAa JIMTEPATYpPHBIX AAHHBIX M ONUPAsCh Ha
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3ApaBbld CMbICI. J[aHHBIA TJIaH AEUCTBUM YYAIMKCS JOJKEH HW3JIOKHUTh B BUJIE
nmpoekTa-pedepara u mpuciaaTh Ha OIEHKY XIOpU. Takke Ha OCHOBe pedepara
IIKOJIBHUK TOJTOTaBIMBAECT MPE3CHTAUIO Ui JIMYHOTO IPEIACTABJICHUS IEpe
xtopu. JKIopu oIUMITHAIRI COCTABISIET PEICH3UI0 Ha pedepar, TAe YKa3bIBAIOTCS
OCHOBHBIE HEJOYEThl KaK B MPaBUJIBbHOCTU OGOPMIICHHS M, YTO 0OJiee Ba)KHO, B
MPaBUJILHOCTH CTPYKTYpPhl BCETO MCCIEAOBAHMS, IMPOBEACHHOrO ydamuMmcs. Bo
BpeMsl 3alllUThl MPOEKTa YYACTHUK CMOJKET JIO0 KOHIIA pa3o0paThCs B BBHIOpaHHOM
TEME U YYECTh BCE HEAOCTATKHU €r0 UCCICIOBAHUSA NEPE] NPAKTUIECKUM TYPOM.

Hamia xoMaHzma cTpeMUTCS K Pa3BUTUIO B Yy4alllUXCd CHOCOOHOCTEH K
AHAIMTUYECKOMY MBIIUJICHUIO, HABBIKY «JIyMaTh», a HE BCIOMHHATh TOTOBOE
peuieHue. AKIEHTUPYEM BHUMaHUE Ha BO3MOXKHOCTH OOYYEHHS HIKOJBHHUKOB
KPUTHYECKOMY MBIIUICHUIO U CIIOCOOHOCTH MCKaTh HYXKHYIO JTUTepaTypy. Bce aTu
CITOCOOHOCTH KaK pa3 M pa3BUBAET MPOCKTHBIN Typ. 3amiuTa B BUAC MPE3CHTAIUU,
0€3yCI0BHO, TUCITUIIMHUPYET IIKOJIBLHUKOB, 3aCTABIISS JOCTOMHO TOTOBUTHCS.

O6 omplTe W pe3ydbpTaTax HalIeW oaUMIMAABl OyJaeT paccka3aHa
HETNOCPEACTBEHHO HA YYHUTEJIBCKOM CEKIHUH. JTO CBA3aHO C TEM, YTO OJMMIIMAJIA
MPOXOJUT B amperie.
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INPOEKTHBIE PABOTbI 10O XUMHUMN:
TEMbI YAAUYHBIE U HEY IAYHbBIE

Kuann dennc MuxanjioBud
Jlabopatopus ectectBoznanus KL 31JI, Mocksa

C 2014 roma aBTOp PYKOBOJWUT pa3IMYHBIMU MPOEKTHBIMH paboTaMu
IIKOJIbHUKOB, cHavasa B Jlaboparopuu xumun [lonurexHudyeckoro myses, a moTom
B Jlabopatopun ectectBozHanuss KL 3UJI. Jlemaercs sTto 5mb0 B pamkax
MOJIYTOJJOBOM MIPOrpaMMbl MOJACPKKH UHANBUYATbHBIX IPOEKTOB, JINOO B paMKax
MPOEKTHBIX PadOT MIKOJBHBIX KiaccoB. [Ipeamonaraercsi, 4To MIKOJBHUKH CAMH
TOTOBATCSI K BBIOJHEHUIO MPOEKTOB, OOCYX AAIOT C HAMHU M 3alpallMBaIOT y Hac
HEO00X0IMMOE 000PY0OBAHUE U BBHIMOJHSAIOT TPOCKT Ha 0ase J1abopaTOpUH.

B OonpmMHCTBE Cay4yaeB MIKOJbHUKU HE MOTYT MPEMJIOKUTh TEM COOCTBEHHBIX
MIPOEKTOB «caenail cam» (Hampumep, «3rotoBiieHre IbIMOBOM MaIlIUHBDY), JIHOO
3amaun Ha noaoop yciosuil («Konebarenbubie peakiumn» unu «llepeoxnaxaeHHas
BO/a»), NHOO IMOJy4eHHE OIpEACNCHHBIX BEIIEeCTB. B cilydae, eciiu MHpPOEKTOM
3aHUMAaeTCsl OoJiblllasi TpyIIa IMKOJbHUKOB, JIydllle BCEro0 BECTU padoTy
napaienbHo. IIIKONIbHUKM BBIOJHAIOT OJHM W TE€ K€ OIlEpalud, Bapbupysd
ycioBus. Hanpumep, B Teme «KOMIIO3UTHBIE Marepuanbl»  IIKOJIbHUKU
M3rOTaBIMBAIM MaTepualibl U3 TKAHEH W JMOKCHUAHBIX CMOJI, MPUYEM KayKIbIi
npoOoBaj CBOKO KOMOMHaANuWo0. Bo03MOXHOCTH MapajijieIbHOrO 3KCIEpUMEHTA
CWJIBHO paCHIUPSIIOTCS UHU(PPOBBIMU J1a0OPATOPUSMHU, TO3BOJSIONIMMUA TOYHEE
KOHTpoJupoBath ycinoBus (pH, 00bEM pearentos, Temneparypy u T.1.). Hanpumep,
MO’KHO BECTH IPOEKTHI MO0 CHHTE3y pPa3HbIX OCHOBHBIX cosield. Taxxke nu@poBbie
1abopaTOpUr MO3BOJISIOT UCCIEAOBATh MAaTepUabl, TOJIYYCHHBIC B PaKax MPOEKTA.
Tak, NpPOYHOCTh KOMIIO3ULIMOHHBIX MAaTEPHAIOB MCCIEIOBAIM IPU TOMOIIH
pPa3pbIBHOM MalIVHBI.

Jlerue Bcero uIyT TEMBI C KPaCHUBBIM pe3yJibTaTOM, TpeOyromue mnoadopa
YCJIOBHM, OOIIMI TNPUHIUN TPOBEJACHUS KOTOPHIX BEAYIIUH MOXET OBICTPO
oOBsicHUTh. TpynHee BcCero HAyT TEeMbl, TPEOYyIOLIUME JUTEPATYpHOTO MOUCKA.
HecmoTtps Ha, kazamock Obl, 1OCTymHOCTh uH(poOpMaluu B HTepHETE, MKOTHHUKA
COBCeM HE yMeroT e€ uckaTh. PeneBaHTHass uHOpMalUs COAEPKUTCS JTUOO B
KHUTaX, JIMOO B OPUTHHAJBHBIX CTaThsiX (MPEUMYIIECCTBEHHO, AHTJIOS3BIYHBIX).
OpnHako NIKOIBHUKY HE YATAIOT MO-aHIJIMICKU U HE 3HAIOT, C Yero HAYMHATh TTOUCK
B KHMrax. Kpome TOro, mIKOJIBHUKM HE 3HAIOT O pecypcax Tuma twirpx.com H
gen.lib.rus.ec, Ha KOTOPBIX BBUIOKEHO OOJBIIOE KOJIMYECTBO OTCKAHHUPOBAHHBIX
kHur. [losTomMy B 11000M ciyyae pyKOBOJAMTENIO MPUIETCS CAMOMY OOBICHSTH
MOCIIEAOBATEIBHOCTh  AEHCTBUM WM  HUCKaTh HMHPOpPMAIMIO BMECTE  CO
IKOJIbHUKAMH.
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W3YUYEHUE 3BYKOBBIX SIBJIEHUN
B IPOEKTHOM JEATEJBHOCTH IIKOJbHUKOB

Mopo3or Bacuaumii CepreeBuy’
Xomenko Cepreit BacuibeBHY’
1 .
yuumens uzuxku MOY «Jluyeii Ne23», [looorvck, MO

2
K.h.-M.H., 3am. een. oupexkmopa OO0 «Hayunvie pazeneuenusn», Mockea

Hayunslii pykoBoautens: Oner Anexkcanaposuy [loBassies,
K.T.H, reHepanbHblid qupektop OO0 «Hayunsle pa3siedeHus», Mocksa

B noknane mpencTtaBieHbl NMPOEKTHbIE PAOOTHI ydalIUXCs MO HMCCIEAOBAaHUIO
3BYKOBBIX BOJIH, PACIPOCTPAHSIOIIMXCS B OTKPBITOM (HaJ MOBEPXHOCTBIO KJIACCHOM
JIOCKM) M OrpaHUYEHHOM (00beM TpyObl) mpocTpaHcTBe. IIpu 3TOM paccMOTpPEHbI
ITOCTAHOBKA 3a/1a4M MPOEKTa, METOAMKA MPOBEICHUS DKCIEPUMEHTA, BKIIOYAOIIAs
HOJyYE€HUE JaHHBIX OT AATYUKOB U MX OOpaOOTKY, M PE3yJbTaThl, OJIYYCHHbIE B
XO0JI€ BbINOJHEHUs TMpoekTa. IlpoekTtHeie paboThl «Pa3nuuHble METOAMKH
OIPENEIIEHUsT CKOpOCTU 3ByKa», «lMccienoBanue akyCTMYECKOro pe30HaHCa B
3aKpbITON TpyOe», «BiusHUe BHYTPEHHETO MOTJIOUICHHS 3BYKa Ha XapaKTEPUCTUKH
pe3onatopa ['enbmronsiay, OTpaxkeHHE 3ByKa OT OTKPBITONO KOHIA TPYObD»
BBIITOJTHSJIMCh  YYAIIMMUCS Pa3JIMYHBIX KJIACCOB, MO3TOMY HWMEIN Pa3JIMYHbIN
YPOBEHB CII0KHOCTH.

[IpuMeHsBIIEECS] TPU BBIMOJHEHUU SKCIIEPUMEHTOB O0OOpPYIOBAHHME BKJIFOUYAJIO
3BYKOBOWM T'€HEpPATOp C YINPABIEHHWEM OT KOMIIBIOTEPA M JBYXKaHAJbHBIM JAaT4YHK
3BYKa C OCHIIIOrpapuuecKuM MPUHIIUIIOM PETUCTPALIUU CUTHAIOB. JTO MO3BOJIMIIO
UCII0JIB30BaTh B AKCIIEPUMEHTAaX KOPOTKUE 3BYKOBBIE UMITYJIbChI, YTO CYLIECTBEHHO
PaCHIMPUIIO BOBMOKHOCTH y4€OHOTO SKCHEPUMEHTA MO CPABHEHUIO C TPAJAULIMOHHO
MCTIOJIb30BABIINMHUCS HEIMPEPBIBHO 3BydallUMU  HCTOYHUKAMHU 3BYKa.
K mpenmyniecTBamMm KOPOTKHUX 3BYKOBBIX UMITYJIbCOB MOHO OTHECTH: BO3MOXHOCTh
HAOJIOICHUST PAcCIpOCTPaHEHUsI 3ByKa OT OJHOM TOYKM MPOCTPAHCTBA K JIPYTroi,
BO3MOXHOCTh HaOmoaeHust GopMHUpOBaHUS HHTEP(HEPEHIIMOHHOW KapTHUHBI BO
BPEMEHH, PErHCTPALUI0 HAOIIOAAaeMOro SIBJICHHUSI B OTCYTCTBHM APYTUX 3BYKOBBIX
BOJIH, T.€. JIO TOTO, KaKk B 30HY IPOBEACHUS HKCIIEPUMEHTA BEPHYJHCH BOJIHBI,
OTPAKEHHBIE OT CTEH IIOMELICHHUS W TOCTOPOHHUX MPEIMETOB, CYLIECTBEHHO
MEHBIIMN 3BYKOBOW (OH B ayJAUTOPHUH, TO3BOJISIONIMA CIIOKOWHO TOBOPUTH
(KOMMEHTHUPYS ONBIT) U CIyLIaTh, HE BBIKJIIOYAsi HCTOYHUK 3BYKA.

PaccmarpuBaemble HCCIEIOBaHUSA Yy4yalIUXcsl ObUIM OTMEYEHBI JUIIJIOMAMHU
Bcepoccuiickux KOHKYpCOB Hay4YHBIX paOOT IIKOJIHUKOB. CleayeT OTMETUTD, UYTO
B pe3ynbTare paboThl aBTOPHI MPEACTABIECHHBIX MPOEKTOB CMOIJIM OCO3HAHHO
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MOJIONTH K BEIOOPY MecTa JallbHEHIIero o0yueHusl U B HACTOSIIEE BPEMS SIBIISIFOTCS
cryaearamu MI'Y u MOTH.

BelinonHeHHble yyanuMucs paboThl MOKA3bIBAOT, YTO U3YUYEHHUE 3BYKa SIBISETCS
OJIHOM W3 TMEpPCHEKTHBHBIX TEMATHUK MJIsi IMPOEKTOB KaK METOJWYECKOM, TaKk W
UCCIIEIOBATEIbCKOM  HANPABICHHOCTH.  3BYKOBBIE  SIBICHUSA  IOCTOSIHHO
OPUCYTCTBYIOT B  HAalled JKU3HU W [O3TOMY HMHTEPECHBl  yYallUMCS.
BocnpousBenenue M peructpanusi 3BYKOBBIX SBICHMH HE TpPeOYIOT CIOKHOM
anmaparypbl 1 IOporocTosiieil ocHacTKH, padoTa co 3ByKOM Oe3omacHa, T.K. K CeTH
220B moAKIHOYaeTcs TOJIBKO IPOMBIIUIEHHO BBITYCKAEMBIA KOMIIBIOTED, IJIMHA
3BykoBO#M BOJHBI (0T 1 1o 0.05 M, ecnu He pabOTaTh OKOJIO TPAHUIL CIIBIIIKMOTO
JMana3oHa) MO3BOJISET JIETKO MPOBOAMTH 3KCIEPUMEHT B KJIacce M JENAET €ro
HarjasiAHbIM, TOCKOJIBKY BHJIUMBIM TIJIa30M CABUI MHUKpPO(OHAa TNPUBOAMUT K
BUAMMOMY Ha OCIMIJIIOrpaMMe (ha30BOMY CIBUTY, @ HEBBICOKAs 4aCTOTA 3BYKOBBIX
KoJIeOaHUIl MO3BOJIIET HA HEJOPOIrOl anmapaType MoJIydaTh BPEMEHHYIO TUHAMUKY
KoJIeOaHUI1 1aBJICHUS B BOJIHE.
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MATEMATHYECKOE MOJAEJTUPOBAHHUE
AJIAA POCCUUCKHUX HIKOJIBHUKOB:
HAITPABJIEHUSA PASBUTHUA

Hapanenxkosa Upuna UropeBna

K.¢h.-M.H., Ooyenm kagheopwvt mamemamury, Cneyuaiuzupo8arHHslil y4eOHO-HAYYHbIl
yenmp (¢haxynomem) — wxona-unmepuam umenu A.H.Koamoeoposa MI'Y umenu
M.B.Jlomonocosa, Mockea

MatemaTnueckoe MOJIEIUPOBAHIUE — 3TO OAMH M3 0A30BBIX HABBIKOB OYIyIIUX
CIICIMAIUCTOB B CAMbBIX Pa3HBIX 00JIACTSIX, KaK MPAKTUYECKOU JAEATENbHOCTU, TaK U
TeopeTuueckor Hayke. B Poccum, B OTiamume OT HEKOTOpPBIX CTpaH, TAE
MaTeMaTH4eCKOEe MOJEIUPOBAHUE YK€ BOLUIO B COCTAB IIKOJBHBIX IUCIUIUINH,
HeJ0CTaTOYHO A(G(EKTUBHO, B CHIYy O00pa3oBaTEIbHOW TPaJAUIMU KECTKOTO
pa3/IelIeHNs IIKOJbHBIX MPEIMETOB, PEATU3YETCS MEKAUCUUIIMHAPHBIN MOIX0M K
pemienuto  npodseM. [loHuMass HeoOXOJMMOCTH TaKOro TOJAXO0Ja, HAaIle
oOpa3zoBaTeIbHOE COOOIIECTBO, K COXKAICHUIO, B OCHOBHOM Macce HE UMEET MoKa HU
HEOOXOJIUMBIX TEOPETUYECKMX 3HAHUW, HH TNPAKTUYECKUX HABBIKOB, HU
METOJMYECKOM W MaTepuaibHOM 0a3bl jisl ero peanusanuu. {ns peuieHust 3Toi
HacyIIHOM obpaszoBaTeapHOM MpooeMbl CYHI] MI'Y B3s1 Ha ceOst MHUIIMATHBY 110
CO3/IaHUI0 HAYYHO-METOAUYECKOW IUIOIIAJKHU i OpraHu3aluy U MOIMyJIspU3aluu
pPa3IUYHBIX 00pA30BATEIBHBIX MEPOINPUSITUN 10 OOYYEHHI0 MAaTeMaTHYeCKOMY
MoaenupoBaHuto. Cpeau NPOBEICHHBIX MEPONPUSATHN  CIEAyeT OTMETHUTh
COPEBHOBAaHMS [0 MaTEMAaTHYECKOMY MOJICIUPOBAHUIO CPEIU IIKOJIHLHUKOB
(MmexnmyHaponubii  koHKypc International Mathematical Modeling Challenge
(IMMC) u Typaup mno Martemaruyeckomy MojaenupoBanuto B CYHI[ MI'Y
(http://internat.msu.ru/educational-projects/turniry-i-konferentsii/turnir-mm/).
Kpome Toro CVYHI[ MI'Y BblCcTyUI € UWHUOMATUBONM OTKPBITUA CEKIIUU

«lIpuknagHas maremaThKa» B pPaMKaX HAYYHO-TEXHOJIOTHMYECKOrO HaIlpaBJICHUS
MOCKOBCKOTO TOPOJICKOTO KOHKYPCa MCCIIEIOBATEIBCKUX U POSKTHBIX padoT.

B 3akmodenue xotenoch 06l 0TMETUTD, uTO B 2019 roxy CYHIL MI'Y nmoanucan
COTJIAIlIEHUE O COTpyAHUYECTBE C «DOHI0M HOBBIX (HOPM pa3BUTHS 0Opa30BAHUSY.
Tenepr «MareMaTM4ecKkoe MOJICIMPOBAHUE» CTajJ0 OJHWM W3 HaIpaBJICHUN
JNEATEIPHOCTH 110 HM3YYEHHI0 MAaTeMaTUKM CETU JIETCKMX  TEXHOIIApKOB
«KBanTOprym».
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NCCIEJOBATEJIbBCKO-ITPOEKTHAA
AEATEJIBHOCTD: U3 OIIBITA PABOTbI

HembiToBa Ejiena BiragumupoBHa

yuumeins pycckoeo asvika u aumepamypol MAOY «AHepunckas cumuasusy,
Cesepoosunck

Co3nanue yyuTedeM yCIOBUM IS TPUOOPETeHHs] ONbITa TMOUCKOBO-
UCCJIEIOBATENLCKOM pa0OThl SIBJISIETCA HEOTHEMJIEMOM YacThlO JEATEIbHOCTH
KJIACCHOTO PYKOBOJUTEIS, YUUTENsA-TIpeaMeTHHKA. bosbinas ponb B 00pa3oBaHuu U
BOCIIMTAHUU CETOIHS OTBOJAUTCS UCCIEN0BATEIBCKON AEATEIBHOCTH.

[Ipennararo BamemMy BHHUMAHHUIO ONBIT 3aKOHYECHHBIX HMCCIECIOBAHUM U ITPOECKTOB
Ha Tnpumepe pabor yyammxcas MAOY «SIrpuHckas TUMHa3Ms» ropoja
CeBepoIBUHCK, B KOTOPBIX S SBJISUIACH PYKOBOJUTEIIEM.

B npakTuky Hamumx y4eOHO-HCCIE0BATEIbCKUX U HAayYHO-HUCCIEI0BATEIIbCKUX
paboT W MPOEKTOB BOIUIO HCIOJIb30BAHUE MAMSTHUKOB JIE€JI0BOM MUCHMEHHOCTHU
ceBepo-BocTouHoM Pycum XVII — XVIII BexkoB. B uwacTHOCTH, MBI MCHOJIB3yeEM
MMACIIOBBIE W TepenucHble KHUTH JIBuHCKOTO, KeBpombckoro yesmoB 1623-1686
roJIOB, a TAaKKe JAHAPATCKUE KHUTH M PEBU3CKHE CKA3KH ATUX ke ye3naoB 1717—
1762 ronos.

YacTeilM ONBITOM TaKUX padOT SBISIIOTCS HCCIAEAOBAHUS TIO POJOCIOBHBIM
CEBEPHOTO KPECThSIHCTBA M JYXOBEHCTBA. YUHUTHIBas OCOOCHHOCTH TOJOKECHHUS
CEBEPHOI0 UYEPHOCOIIHOIO KPECThSHCTBA, YHAETCA COCTABIATH POJOCIOBHBIE
B 11— 14 nokoneHui, a Takxke OTKPbIBATh UCTOPHIO IPOUCXOKIEHUS (DAMUIIUU.

C wucnosib30BaHMEM MAMSITHUKOB JIEJIOBOM MHUCBMEHHOCTH Takke ObUIn
BBIITOJTHEHBI TAKKE UCCIEN0BaHUA, KaKk « OHOMACTUKOH POJAHOU AepeBHW», «PonHas
JepeBHs Ty1azaMu toHOoro JIoMoHOocoBa. A ObUT Jin peIOHBIM 0003?», «DuHAHCOBOE
Omarococrosinue ceMbd JIOMOHOCOBBIX», «AHTPONMOHWMHUS TMpou3BeaeHU @.A.
AbGpamoBay, «KTo TbI, apxaHTenbckuii My uk? Myxckrue nMeHoBanus B [Tomopbe
XVII Beka» u ap.

UreHue cTapbIX JOKYMEHTOB TpeOyeT HEKOTOPOro MUHUMYyMa 3HaHUN U3 001acTH
TaK HAa3bIBAEMBIX BCIIOMOTATEIbHBIX UCTOPUUYECKUX AUCIUIUIMH. B 4WacTHOCTH, OT
uccienoBarensl TpedyeTcss 3HAaHUE OCHOB UCHIOPUHECKOU XPOHOI02UU, N3ydarouel
OBITOBABILIME B MPOIIJIOM CUCTEMBI JIETOUCUUCIICHUS U KaJeHAapu, U naieozpaguu,
M3ydJaromed Kak mpuéMbl CTaporo MUChMa, TaK W BOOOINE BHENTHUE MPU3HAKH
MMCbMEHHBIX UCTOYHUKOB. M3 fomeammx 10 Hac TOKyMEHTOB HauOoJee TPYIHBIMH
Ui TIPOYTEHUS] CUMTAKOTCA TEKCThl, HamucaHHble ckoponucho XVII Beka. B
pe3ynbTaTe Tako pabOThl ydalidecs 3HAKOMSTCS B MOJJMHHUKE C MaMATHUKaMU
IPEBHEPYCCKOM NUCBMEHHOCTH, MOTYT €ro IpPOYECTb W TPAHCIUTEPUPOBATH.
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OOmuM MpPOAYKTOM TaKMX MPOEKTOB U HCCIECJOBAHMMA TAKXKE SBISIOTCS TEKCTHI
OTPEJAKTUPOBAHHBIX PAHEE HUTAE HE IMyOJUMKOBABIIMXCA MaMATHUKOB JEJIOBOI
nucbMeHHOCTH 1623—1762 rogoB JIBUHCKOTO U IPYTUX CEBEPHBIX YE3/0B.

OIBIT BEAEHUS IPOEKTHOH PABOTbI
C YHAIIUMUCSA CPEJHEN HIKOJIbI

IIlayneBa Ceet/1ana CepreeBHa

cmyoeumka 4 kypca gpaxynemema nayk o mamepuanax MI'Y, Mockea

Ceromasi B IIKOJbHOM OOYYCHHH TIOSBWJICS HOBBIM AacTleKT — TIPOEKTHAS
JesTeNbHOCTh yuamuxcs. Ene HemaBHO 9T0 ObUIO 3ajauedl Creluain3upOBaHHBIX
IIKOJI, HO B MOCJEAHUE TO/Ibl 3T MPAKTHUKA BBOJUTHCA U B OOBIYHBIX TUMHA3USAX U
munesix. bonee Toro, Bce 0oJibllie YHUBEPCUTETOB U HAYYHO-UCCIIEIOBATEIHCKUX
WHCTUTYTOB TMPEJOCTABISIIOT IUIOMIAJKKH W COTPYAHUKOB [JIsi pabOThI  CO
IITKOJTbHUKAMH, TaK KaK BHUAT HEOOXOAMMOCTh 3HAKOMHTHh YUCHUKOB C HAYYHBIMH
peanusaIMu, MOTUBUPYS UX TIEPCIICKTUBAMH M TPYTHOCTSIMH HAYyIHOU JIESITCITHHOCTH.
Oco0EeHHO BaKHBIM 3BEHOM pabOTHI 1O WHTETPAMH YYCHUKOB B HOBYIO CpEdy
SBJISIFOTCSL UX HAYYHBIE PYKOBOJAUTEIIH.

[enpro Moeli TPEXMECSYHON MPAKTHKK OBLTO BHEAPHUTH ydaliuxcs B 9 kiacce B
paboty Hamiei nmabGopaTtopun. Moumu 3amadamMu ObLJIO: MOKa3aTh UM, Ha KaKHX
MPUHIIMIIAX OCHOBaHA METOJOJIOTHS JIKCIIEPUMEHTA, OOBSICHUTH CYyTh pPabOTHI U
OCHOBHBIC MPOOJIEMBI HaIlIeH TeMBI, T0Ka3aTh, C KAKUMH TPYIHOCTSIMHU COTPYIHUKH
CTAJIKUBAIOTCS TIPH PEIIICHUH dKCIIEPUMEHTAIBHBIX 3a71a4.

ITox MOMM PYKOBOJICTBOM JIEBOYKH JEJIal paboTy Mo TeMe «BiausHrue MeTom0B
nosiyueHus Ha Mopdoisoruro memopan u3 [IBJ[D». dusnveckne u xumuyeckue
NPUHIMIBI 3TOW pabOThl BBIXOAAT 3a paMKH MporpaMmbl 9 Kiacca Tak ke, Kak
npoOJemMaTuKa HaydHOW pabOThI BEIXOJUT 3a paMKH 0Opa30oBaHUs CTyAeHTa. Moeit
3amauet ObUTO TOKa3aTh, KaK MCKaTh M yCBAaWBaTh WH(OpPMAIUIO TIPU OTCYTCTBHUH
JIOHKHOM 0a3bl. i1 ATOrOo s COCTaBIsAjia KOHCIEKTHl W TIPE3CHTALMIO TI0
MaTephalaM CTaTeld W aHaJOTHYHYIO paldOTy MpOJETbIBAIM IIKOJILHUIIEL. [locie
KOKIOTO 3aJaHus Ha BCTpeYe MBI OOCYKTalId TIOHATOC W IPOBOJIUIIHN
COOTBETCTBYIOIIMN SKCIIEPUMEHT.

B pesynpraTe Oblma mpojenaHa paboTa, MO MaTepHaiaM KOTOPOW ObuIH
HamvcaHbl OoT4eT W odopmiieHa mnpeseHtanus. Co cBoed paboOTON YUEHUIIBI
BBICTYITWJIM Ha HECKOJbKMX KoH(pepennusx. Ha xoundepeniuu «llorenmman» ona
3aHssIa 2 MECTO.
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