PEDEPAT
K marucrepckoii quccepranuu
«MexnpeameTHas UHTETpalus GU3MKA 1 MaTeMaTHKU B 7-9 Kiaccax:

MGTOI[I/I‘ICCKI/Iﬁ IIoAXO0H K ITIOBBIIICHUIO B(I)q)CKTI/IBHOCTH 06yquH5{»

JlanHass paboTa TMOCBSIMIEHO pa3paboTke W OOOCHOBAHHMIO METOIUKH
peanuzalui MEXIPEIMETHbIX CBA3ed (PU3UKKM U MaTeMaTUKd TpU HU3yUYEeHUU
MEXaHUKH B OCHOBHOM IIKOJIE.

O0bem M cTpPYKTYpa auccepranuu. Marucrepckasi iuccepraius BKIOYaeT
BBEJICHUE, JIB€ IVIaBbl, COCTOSIIIME W3 YETHIPEX IMOAPA3JETIOB, 3aKIIOUCHUS U
oubnuorpadguueckoro cnucka. Pabora wusnmoxkena Ha 105  cTpaHuinax,
OnbmuorpauyecKuil CIHUCOK COACPKUT 44 HaMMEHOBaHMs, HCIIONh30BaHO 14
Ta0aui 1 10 pucyHKoB.

[lenbto  siBIIETCST  pa3pabOTKa, TEOPETHYECKOE  OOOCHOBaHUE U
HKCIIEPUMEHTAJIbHASL TTPOBEPKA METOJIMKH pPEeaU3allui MEXKIPEIMETHBIX CBS3eH
(GU3MKK ¢ MAaTEMATUKOW TPU U3yYEHUH MEXAHUKH B 7-9 Kiaccax.

JIJ1st TOCTHKEHUS 1IeJIA PEIIAIOTCS CISAYIONINE 3a]aqu:

1. [IpoaHanu3upoBaTh  COCTOSIHME  MPOOJIEMBl  MEXMIPEIMETHON
UHTErpanui (UMK W MATEMaTUKH B HAyYHO-METOAMYECKOW JUTEpaType H
BBISIBUTh  JUJAKTUYECKHE OCHOBBI  (DOPMHUpPOBAHMS  COJAEpXKAHUS  pasnena
«Mexanuka» B 7-9 knaccax.

2. OnpenenuTs ¥ CTPYKTYPUPOBATH KOMIUIEKC MATEMAaTHUYECKUX TOHATHI
Y YMEHHM, HEOOXOAMMBIX JIJIsl YCTICIIHOTO YCBOCHHUSI KJIIFOUEBBIX TEM MEXaHUKH B 7-
9 knaccax.

3. Pa3paboTaTh W TeEOpeTHYECKH OOOCHOBATh METOAMKY pean3aluu
MEXKIPEIMETHBIX CBS3€H, BKIIFOYAIOIIYI0 KPUTEPUU OTOOpA 3a/1a4 U METOIMUECKHUE
pUeMbl pabOTHI HA YPOKaX.

4. OKCHEepUMEHTAIbHO TIPOBepUTh A(H(PEKTUBHOCTH  pa3zpaboTaHHOM

METOJMKH B YCIOBUAX 00111€00pa30BaATENbHOM IIKOJIBI.



O0bekT mccaeaoBaHMA: 1porecc OOydeHUus (PU3MKE U MaTeMaTHKe
ydanmxcs 7-9 kinaccoB o0L1e00pa30oBaTeNbHbIX YUPEKACHUMN.

IIpeaMer uccieoBaHusi: METOAUKA PEATU3ALNHA MEXIPEIMETHBIX CBSA3EH
($U3MKM 1 MaTEMaTUKU TpY U3y4YeHUH paszzaena «MexaHuka» B 7-9 kiaccax.

I'mmore3a mucciaegoBaHUsi: KayecTBO 3HAHUU ydalmuxcs IO (QU3HKE H
MaTemaTHke B 7-9 kiaccax OyJeT CyIIeCTBEHHO MOBBIIIEHO, €CITH:

— B IIpouecce 00y4eHHs] MEXaHUKE OyJeT MJIaHOMEPHO M CUCTEMAaTHYECKU
peann3oBbIBaThCS  pa3paboTaHHAass METOJUKAa MEXIIPEIMETHOW HWHTETpaluu,
OCHOBaHHasi Ha IMpPHUHLMIIE Olepexaromed (GopMUpOBaHUS MaTEMaTHYECKUX
KOMIIETECHIIUM;

— y4eOHbIH mpouecc OyJeT UMETh MPAKTHUKO-OPUEHTUPOBAHHBIA XapaKTep,
JEMOHCTPUPYIOLIIMI NPUMEHEHUE MaTEeMaTH4YECKOTO amnmapara JJisl pelIeHus
KOHKPETHBIX (PU3NYECKHX 3a]1aY;

— B oOydeHue OyJaeT 3ajokeHa cucTeMa OOOOIIEHHBIX METOJIOB U
IIPUEMOB YCTAHOBJICHUS CBS3€H MEXAY NUCLMIUIMHAMM, TIO3BOJIIIONIAs YYaIlMMCs
CaMOCTOATEILHO EPEHOCUTH TPHUOOPETEHHBIE HABBIKU HA JIPYTUE Pa3Iebl PUBHKU.

JUIst pemieHust NOCTABJICHHBIX 337]a4 UCII0Ib30BAJIUCh CIEAYOINE METOABI:

o Teopemuueckue memooOvl: U3yY€HUE M aHAJIU3 METOJ0JIOIMYECKO,
HAay4YHO-TEXHUUYECKOM, MCUXOJIOr0-NENArornyeCKO U METOIMYECKON JIMTEPATyPhI
no MNpoOJeMaTHKE HCCIIEIOBaHUs, METOJbl CHUCTEMHOr0 aHajlinW3a M CUCTEMHOMN
JUHAMHUKHA,  OOINEHay4dyHble  METOABl —  0000meHwe,  KiaccuUKaIus,
CUCTEMaTHU3AalIMsI, CPABHEHUE, MOJEIMPOBAHNE, CTPYKTYPHBIA U (DYHKIIMOHAJIBHBIH
aHalln3, aHaJIW3 00pa30BaTENbHBIX CTaHAAPTOB, YUEOHBIX IJIAHOB, IPOrpaMM H
y4eOHbIX MOCOOMH MO (QU3MKE M MaTeMaTHKe, MOJEIMPOBAHHME COACPKAHUS
oOy4eHHs U JIp.

o Memoovl smnupuueckozo ucciedosanus: HabMOICHUE, TECTUPOBAHUE,
aHKETUPOBAaHUE, KOHCTATUPYIOIIMK W (QopMuUpyOIIMA  HeaaroruyecKuii

9KCIICPUMCHTEI, aHAJIN3 ACATCIIbHOCTHU MICAAroroB U ydaluxcsa 1 1Ip.



o Cmamucmuueckue Memoowl: METOJbl  CTATHUCTUKH, KOTOPHIE
UCIIOJIB30BAIKCH ISl 0OpaOOTKMU MOJYYEHHBIX JAHHBIX U MOCPEICTBOM KOTOPBIX
OTIPEAETSUTNCH 3HAUMMOCTD U HAJICKHOCTD MOJYYCHHBIX PE3yJIbTaTOB.

Hayynassi  HOBHM3Ha  HCCJIEIOBAHMA  COCTOMT B TOM,  4YTO:
— pa3paboTaHa W OOOCHOBaHAa CTPYKTYpPHO-JIOTHUECKasi MOJElb HWHTErpaliu
collepKaHusl KypcoB (M3MKA W MaTeMaTHUKU TPU WU3YyYEHWHW MEXaHWKA B 7-9
KJlaccaX, OCHOBaHHas Ha TMPUHIMIE CHHXPOHHU3AIMK U  ONEPEKAIOIIETO
dbopMHpOBaHUS MATEMATUYECKOTO aIapaTa;

— ONpEACNICHBl KPUTEpUH OTOOpa W KOHCTPYHPOBAHUS MEKIPEIMETHBIX
3amay, oOecreunBamux dhdexkTuBHOE (POopMUpPOBaHHE YMEHHS TPUMEHSTh
MaTeMaTHYeCKHe 3HaHUS B (PU3MUECKOM KOHTEKCTE.

Teoperuyeckasi 3HAYMMOCTb HCCJIEIOBAHNUS 3aKIIOYACTCS B YIIIyOJICHUH
TEOPETUYECKUX OCHOB METOJUKH TMpernoaaBaHusi (U3UKUA 3a CYET pa3padOTKu
TIPUHITUTIOB ¥ MOJIETN MEXKITPEIMETHON HHTETPAIIMU C MAaTEMaTHKON Ha MaTeprae
pasnena «MexaHuKa» B OCHOBHOM IIKOJIE.

IIpakTnyeckass 3HAYUMOCTH PadOTHI 3aKIIOYaeTCss B TOM, 4YTO
pa3paOOTaHHBbIE:

— KOMIUJIEKC MEKITPEIMETHBIX 3a71a4 110 MEXaHUKE;

— METOJUYECKHE PEKOMEHIAINH 1O MPOBEICHUI0 YPOKOB U OpraHU3aIlluU
MPOCKTHOM  JIESITEIbHOCTH MOTYT OBITh  HEMOCPEJICTBEHHO  HCIOJIb30BaHbI
yuuTenssMu GU3UKU U MaTEMATUKH B 7-9 kitaccax 00111e00pa3oBaTeNIbHbIX IITKOJ IS
NOBBIILIEHUS 3P PEKTUBHOCTH OOYUEHHUSI.

Ha 3amuty BhIHOCATCS cJIeyIONIHe MOJT0KEHUS:

1. Teopemuko-memooonozuyeckoe noaoxHceHue.

Pazpaborannasi MeTo/lvKa peanu3ald MEXIPEIMETHBIX CBsI3ed (U3UKU U
MaTeMaTUKH, OCHOBaHHAas Ha CTPYKTYPHO-JIOTUYECKOW MOJENH U TPUHIUIIC
orepexarmero (GOpMHUPOBaHHUS MAaTEMaTHYECKHX KOMIETCHIIUN, SBISETCS
3¢ (HEKTUBHBIM CPEACTBOM MOBBINICHUS KAYECTBA 3HAHUH ydaImuxcs 7—9 K1accoB Mo
dusnKe U MaTeMaTHKE TIPY U3YYCHUU paszzena « MexaHukay.

2. CooepoicamenbHo-0UudaKmuyeckoe noJlodiceHue.



Komruieke MexXnpeaMeTHbIX 3a/1ad M0 MEXaHHWKE, OTOOpaHHbIM Ha OCHOBE
KPUTEPUEB MPAKTUYECKON HANPABICHHOCTH, COOTBETCTBHUS OOUIMM TMOHSTHIM
JUCHUIUIMH W TPUHIMIY TPpaayadlbHOCTH (MOCIEAOBATEIBLHOTO YCIOXKHEHUS),
CIIOCOOCTBYET (POPMUPOBAHUIO Y YHAIIUXCS YMEHHUS MPUMEHSITh MaTeMaTUYECKUN
ammapar Juisl perieHus] yueOHbIX (U3MYECKUX 3a/ad M IMOCTPOCHUS MPOCTEUIINX
MaTEeMaTUYECKUX MojIeNiel (PU3NIECKUX MPOIECCOB.

3. IIpoyeccyanvro-memoouueckoe nonodicexue.

Cucrema METOIMYECKUX MPUEMOB (BKJTIOUAs TIPUEM «(PU3UUECKHN KOHTEKCT
JUISL MaTEMaTUYEeCKON aOCTpakium», «JIBOMHOW HKCIEPUMEHT», UHTETPATUBHYIO
3a/lauy-Keic, MpoOIeMHOE U3JI0KEHUE U TIPOSKTHYIO IEITEIbHOCTh) 00eCIeYnBaeT
OCO3HAHHOE YCBOCHHE CBA3EH MEXIY KypcaMu (PU3UKU U MAaTEMaTUKH, (OpMUPYS
y y4daluxcsd FOTOBHOCTh K MEPEHOCY 3HAHWW U METAlpeIMETHBIE KOMIIETEHIIUU
(aHanu3, MOJIETUPOBAHUE, CUCTEMHOE MBIILJICHUE).

AnpofGanuss  padOTbl  OCYIIECTBISUIACH B XOJA€  IE€IarOruyecKoun
JesTeabHOCTH aBTopa uccieaoBanus B MAOY I'mmuazum Nel3 «Akaaem» ropoaa
Kpacnosipcka.

[To Teme uccienoBanus onyOIMKOBAHbI CJIEAYIONIHE CTATHHU:
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PAPER
To the master's thesis
"Interdisciplinary integration of physics and mathematics in grades 7-9: a

methodical approach to improving the effectiveness of education"

This work is devoted to the development and substantiation of a methodology
for the implementation of interdisciplinary relations between physics and
mathematics in the study of mechanics in secondary school.

Scope and structure of the dissertation The Master's thesis includes an
introduction, two chapters consisting of four subsections, conclusions and a
bibliographic list. The work is presented on 105 pages, the bibliographic list contains
44 titles, 14 tables and 10 figures are used.

The aim is to develop, theoretically substantiate and experimentally verify
the methodology for implementing interdisciplinary connections between physics
and mathematics in the study of mechanics in grades 7-9.

To achieve the goal, the following tasks are being solved::

1. To analyze the state of the problem of interdisciplinary integration of
physics and mathematics in scientific and methodological literature and to identify
the didactic foundations of the formation of the content of the section "Mechanics"
in grades 7-9.

2. Identify and structure a set of mathematical concepts and skills necessary
for the successful assimilation of key topics of mechanics in grades 7-9.

3. To develop and theoretically substantiate a methodology for the
implementation of interdisciplinary relations, including criteria for the selection of
tasks and methodological methods of work in the classroom.

4. Experimentally verify the effectiveness of the developed methodology in a
secondary school setting.

Object of research: the process of teaching physics and mathematics to

students in grades 7-9 in general education institutions.



Subject of the research: methodology for the implementation of
interdisciplinary relations between physics and mathematics in the study of the
section "Mechanics" in grades 7-9.

Research hypothesis: the quality of students' knowledge in physics and
mathematics in grades 7-9 will be significantly improved if:

— the developed methodology of interdisciplinary integration based on the
principle of advanced formation of mathematical competencies is systematically and
systematically implemented in the process of teaching mechanics.;

- the educational process will be practice-oriented, demonstrating the use of
mathematical apparatus to solve specific physical problems.;

- the training will include a system of generalized methods and techniques for
establishing links between disciplines, allowing students to independently transfer
acquired skills to other areas of physics.

The following methods were used to solve the tasks set:

* Theoretical methods: study and analysis of methodological, scientific,
technical, psychological, pedagogical and methodological literature on research
issues, methods of system analysis and system dynamics, general scientific methods
— generalization, classification, systematization, comparison, modeling, structural
and functional analysis, analysis of educational standards, curricula, programs and
textbooks on physics and mathematics, modeling the learning content, etc.

* FEmpirical research methods: observation, testing, questionnaires,
ascertaining and shaping pedagogical experiments, analysis of the activities of
teachers and students, etc.

* Statistical methods: statistical methods that were used to process the data
obtained and through which the significance and reliability of the results were
determined.

The scientific novelty of the study is that:

— a structural and logical model for integrating the content of physics and

mathematics courses in the study of mechanics in grades 7-9 has been developed



and substantiated, based on the principle of synchronization and advanced formation
of mathematical apparatus;

- the criteria for the selection and construction of interdisciplinary tasks that
ensure the effective formation of the ability to apply mathematical knowledge in a
physical context are defined.

The theoretical significance of the research lies in deepening the theoretical
foundations of physics teaching methods by developing principles and models of
interdisciplinary integration with mathematics based on the material of the
Mechanics section in secondary schools.

The practical significance of the work lies in the fact that the developed:

- a set of interdisciplinary tasks in mechanics;

- methodological recommendations on conducting lessons and organizing
project activities can be directly used by teachers of physics and mathematics in
grades 7-9 of general education schools to improve the effectiveness of teaching.

The following provisions are submitted for protection:

1. Theoretical and methodological position

The developed methodology for implementing interdisciplinary relations
between physics and mathematics, based on a structural and logical model and the
principle of advanced formation of mathematical competencies, is an effective
means of improving the quality of knowledge of students in grades 7-9 in physics
and mathematics when studying the Mechanics section.

2. Substantive and didactic position

A set of interdisciplinary tasks in mechanics, selected based on criteria of
practical orientation, compliance with general concepts of disciplines and the
principle of graduality (sequential complexity), is able to form students' skills to
apply mathematical apparatus to solve educational physical problems and build the
simplest mathematical models of physical processes.

3. Procedural and methodological provision

A system of methodological techniques (including the technique of "physical

context for mathematical abstraction", "double experiment", integrative task-case,



problem presentation and project activity) ensures the conscious assimilation of the
links between physics and mathematics courses, forming students' willingness to
transfer knowledge and meta-subject competencies (analysis, modeling, systems
thinking).

The work was tested during the pedagogical activity of the author of the study
in the MAOU Gymnasium No. 13 "Akadem" of the city of Krasnoyarsk.
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