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OU3NKAHBI OKYTVYVY A CUMYJIALIMUAJIBIK OJIEMEHTTEPIH
KOJIAOHVYJIVIOYHYH AKTBIKTYVIIVIY

PEJIEBAHTHOCTb IPUMEHEHUWSA 9JIEMEHTOB MOJAEJIUPOBAHUSA
NP OBYYEHUUU OPUUKE

THE RELEVANCE OF THE APPLICATION OF SIMULATION ELEMENTS
IN TEACHING PHYSICS

AHHOTauusi: Makana (u3MKaHBI OKYTYyJda MOJENI06 METOIYyHYH DPOJIyHA apHAJITaH.
Mogengee 3amaHOan MeJarorMKANbBIK CTpaTeTHsUIapAbIH OMpH OOdyn scenrTenuHeT. byn
CTpaTerus aBTop TapadblHaH OUIMM OEpHH MMIIEpaTHBU KaTapbl THIIHHHIOT. Al anbl Kapakon
[IaapbIHBIH MEKTENTEpUHIEC ©3 TaXpbliidachlHAaH THUIHHIOH. 3amMaHOanm MEKTeN AaKTHBIHH
TpaHchopMmalus  ME3TWIMH  OamlblHAH =~ ©TKepHN  karar. Mogengee ap  KaHjaai
TEXHOJIOTHSUIAPJIbIH TYTYMYHJA KOJZOHYyJaT. MyraiuM MOJAENIeeHHH alpbiM 3JE€MEHTTEpUH
KOOHPOOK KOJIJOHOT. Mojennee Myraaumre WIMMHE H3WII06 OOBEKTUCH KaTapbl OKYYy
MPOIIECCHH JKAKIIBIpaaKk THIIHHHHTO apaaM Oeper. Bym meroamkanmblk BIKMa aOCTPakKTTyy
O0OBEKTHIIEp KOHHH/IO OKYY MaTepHAIIBIH OKYTYY MPOIIECCHUH/IE HATBIKAIYyy, aHTKEH! MBIHJIAH
OOBEKTUJIEp BU3YAIJIBIK KaOBUIAOOHY MOKKO ubIrapaT. AOCTPaKkTTyy OOBEKTHIIEp TaaHbIM-
OWJIHH MpOILIECCUH/IE KoM Ke3emeT. MyrajauM HYHH anapAbl aublk KOPCOTHH a0JaH MaaHUJIHH.
byn HuHH Moaenaepau KopCcoTHHHHH JKOJIJJOPYH MILITEN 4YbIryy Kepek. byn ¢popmynanap xaHa
Oamka >xonaop Oonymy MHMKHH. Makanaga CHPOTTeeUYH bIKMa KOJJIOHYJNAT. ABTOP OKYYy
KapastHbIHa CUCTEMAaIlyy ’KaHa MII MaMUJIe KOHTEKCTHHJIE KapbUIbII, TEMaHbl TAIKYYIalT. Al
MO/IEJIJI66 TEXHOJIOTUACHIH KOJIJAOHYY HUYHH KOHKPETTHH HIapTTap bl Oenrusen oeper.

AnHoTauus: CTaThs MOCBSIIEHA POJIM METO/AA MOAETUPOBaHUS MpU 00ydeHUH (PU3HKeE.
Peur mper o mpenonaBanmu (U3WKKA B 1IKoJie. MeETOA MOAETHPOBAHUS WHTEPIPETHPYETCS
aBTOPOM
KayecTBE OJHOW W3 BaXKHBIX COBPEMEHHBIX IEIarormyecKux cTpareruid. JlaHHas crparterus
MOHMMAeTCcs aBTOPOM B KadecTBE 0Opa30BaTENIbHOTO MMIIEpaTUBa. MojaenupoBaHue
UCIIOJIb3YETCs
CUCTEME pa3HbIX TEXHOJOTMH. VYuWuTedb Yallle HUCHOJb3YeT OTHENbHBIE AJIEMEHTHI
MOJICIMPOBaHUs. MoO/eIMpOBaHNE MOMOTAeT YYHUTENIO JIydlle MOHATh Y4eOHBIH Ipolecc B
KayecTBe OOBEKTa HAYYHOIO MCCIENOBaHHUA. OTOT METOAMYECKMH MpHUEM  SBIISETCS
3¢ pexTUBHBIM B TIpollecCce TMPENojiaBaHusl y4eOHOro marepuaia o0 abCTpaKTHBIX OOBEKTax,
MOCKOJIBKY Takhe OOBEKTHl HE MONIAIOTCS BU3YaJbHOMY BOCIPHUATHIO. YUHUTENIO BaXKHO
HarjsiIHO TpeAcTaBUTh MX. I 3TOro HeoO0XoAMMo pa3paboTaTh CHOCOOBI MPENCTaBICHUS
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Mojenei. B craTtbe npuUMeHsieTCsl OmMcaTeNbHbIA METON. ABTOP pacCyX JaeT B KOHTEKCTE
CUCTEMHO-ACATCIBHOCTHOI'O IIOAXOAa K yLIe6HOMy IIpoucccey. Omna BBIACIACT KOHKPETHBIC
YCJIOBUA OJId UCITOJIb30BaHUA TCXHOJOIMHU MOJCIMPOBAHMA.

Abstract: The article is devoted to the role of the modeling method in teaching physics.
We are talking about teaching physics at school. The modeling method is interpreted by the
author as one of the important modern pedagogical strategies. This strategy is understood by the
author as an educational imperative. Modeling is used in a system of different technologies. The
teacher uses separate modeling elements more often. Modeling helps the teacher to better
understand the educational process as an object of scientific research. This methodical technique
is effective in the process of teaching educational material about abstract objects, since such
objects do not lend themselves to visual perception. It is important for the teacher to visualize
them. To do this, it is necessary to develop ways to represent models. The article uses a
descriptive method. The author

argues in the context of a system-activity approach to the educational process. It highlights
specific conditions for the use of modeling technology.
Herunsru €O310p: MOJCIIb, aHAJIOTUA, OKYY IIPOIECCH, MOACIIZI66, METO/IUKA.
KuroueBble ciioBa: MOJCJb, aHAJI0I'uA, y‘{e6HLII71 mpouecc, MOACINPOBAHUC, MCTOJIHUKA.
Keywords: model, analogy, educational process, modeling, methodology.

CraTbs MOATOTOBIICHA HA OCHOBAaHUH HAOIIIOICHHIA B TIPOIIECCE MPETOAaBaHus (GU3UKU B
cut. Ne 2, 6, 9 r. Kapakon Uccrik-Kynbckoit o6nactu Keipreizcrana. OnsIT npernogaBaHust
¢buzukn
mkonax r. Kapakon mokaszan, 4ro Hapsdy ¢ APYTMMH METOJAaMH B IpOILEcCe IMPernoiaBaHus
¢bu3ukn 3pHEKTUBHBIM SABJISIETCS IPUMEHEHUE 3JIEMEHTOB MozenupoBanusa. Ha Ham B3rsg, cam
METOJI MOJIEIMPOBAaHUS B Halle BpeMs HEBO3MOXXHO OTIEIUTh OT IPOILECCOB HAYYHOTO
MO3HAHUS JIeHCTBUTENBHOCTU. [lO3TOMY €CTECTBEHHO MPEANOI0KHUTh, YTO TaKOH MeTo]
00513aTEeNbHO JIOJDKEH MPUCYTCTBOBATh B yU€OHOM ITPOIECCEe B IIKOJIE IPY U3YYSHUH (PU3HKH.

Hauano mopenupoBaHMI0O KaK METOJly TEOPETHYECKOro HccienoBaHus monoxuin M.
Heroton. OH chopMynrpoBai 1€ TEOPEMBI 0 TIOJJOOHMH, TIO3BOJISIONINE PE3YIbTAThl OMBITOB 110
COIIPOTHBIICHUIO TEJ, ABMKYIIUXCS B )KUIKON Cpefie, HEpEHOCUTh Ha IPYTHe CIlydau.

Metoa MonenupoBaHusi MMeeT OOJIbIIOe 3HAu€HHE B COBPEMEHHBIX YCIoBUsAX. OH
OCHOBAH Ha IMIOCTPOCHUHU COOTBETCTBYIOIIECH MOJIeN 00BEKTa, N3YUYEHUH €€ CBOWCTB U IEPEHOCE
MOJTy4eHHOM nH(popMaIy Ha caM 00beKT. PoJIb MOIETTH COCTOHUT B TOM, YTO OHA BBICTYIAET KaK
3aMEHHUTEh 00bEKTa, TTOCPEAHUK B OTHOIICHHUAX MEXIY CYObeKTOM H 00BhekToM. 1o Moaensio
MMOHUMAETCS YCIIOBHBIN 00pa3 min obpasern n3ydaemMoro oobekra [Benukos, ¢. 115].

€CTECTBO3HAHUU IO/ (PU3UIECKUM MOJICTHPOBAHUEM MOHUMAETCS 3aMEeHa M3yUCHHS
HEKOTOpPOTO OOBEKTa WIIM SIBICHHS OKCIIEPHUMEHTAIBHBIM HCCICIOBAHUEM €ro MOJICINH,
uMeroIel Ty ke (Qu3MuecKyro npupony. Takas cUTyalust 4acTO MMEET MEeCTO B Ipoliecce
npernonaBanus Guszuku [Teopus u MmeToauka, c. 236].

Tak xak B ['ocymapcTBeHHOM 00pa30BaTeNbHOM CTaHAAPTE MPEILyCMOTPEHO H3yueHHE
METOJIOB HAay4YHOTO IO3HAHUS B BHJIE OTAEIBHOIO pasliesia, TO HE0OXOIUMO (OpPMUPOBATH y
IIKOJIbHUKOB TIPE/ICTaBIEHUE O PpOJIM MOJACIMPOBAHUS SBICHHA M OOBEKTOB, 00JacTu
NPUMEHEHHS U TPaHMIl IPUMEHUMOCTH Mojeseid. beccopro, 310 TpeGyeT mepecTpoiku Bcero
y4eOHOTrO Tporiecca B IIKOJE TaK, YTOOBI ydalluecs IOJyYMJIM YeTKOe MPEACTAaBICHHE O



IIPOMCXOKACHNN HAY4HbIX 3HAHUN M MOHUMAIH, KaK CBA3aHbl MEXAy cCOOOM (haKThl, MOHATHS,
3aKOHBI U TEOPETHUUYECKUE BBIBOIBI.

IIKOJPHOM  (M3MKE  JOBOJBHO  OOJBINYIO  TPYNIYy  COCTABISIOT — OOBEKTHI,
HEIOCPEJCTBEHHO YYBCTBEHHO HE BOCIpPUHHMMAaeMble. J[eMOHCTpUpyeMble yduTeleM Telna,
SIBJICHUS, TIPOLIECCHI TOKA3bIBAIOT JIUIIIb UX BHELIHIOIO CTOPOHY M HE BCKPBIBAIOT UX CTPYKTYpPHI
u Mexanu3Ma. He Bcerna mHTepecylonme XapakTepUCTHUKH U MPU3HAKU (PU3UYECKOrO 00BEKTa
noJAaTcss  000COOJIEHHOMY BBIACICHHMIO, a CJIEIOBAaTelIbHO, U OBICTPOMY YCBOEHHIO
ydamuMmucs. Bo3HuKaeT meronndeckas HEOOXOIMMOCTh IMPEIBAPUTENBHO ACTUTh OOBEKT Ha
OIpeJIeJIeHHbIC YaCTH, BHIWICHITh B HEM CYIIECTBEHHOE, a MHOT/Ia OpaTh JJIs U3Y4eHUs HEe caM
00BEKT, a KaKOW-TO APYyrol, HaJleJIEHHBI HE BCEMH, a JIUIIb HECKOJbKUMHU XapaKTepPUCTUKAMU
M3y4yaeMoro o0bekTa. DPQPEKTUBHBIM METOJIOM H3YYCHHs B JAHHOM Cilyyae OyJeT XOpOIIOo
Pa3BUTHIN B HAyKe METOJI MojieNiupoBanus [ Bennkos, c. 61].

[Tporiecc Hay4HOro MO3HAHUS OKPY’KAIOIIEr0 MUpAa OdeHb ciiokeH. OH HauMHaeTcs ¢
HENOCPEACTBEHHOI'O MJIM OIOCPEIOBAHHOIO YYBCTBEHHOI'O MO3HaHUSA. Ho MOJIMHHO Hay4HbII
XapakTep OH NIPUOOPETAET JUIIb TOTJa, KOI/1a HA OCHOBE Pe3y/IbTaTOB YYBCTBEHHOT'O IO3HAHUS
CTpoHTCSl 0COOBIH 00BEKT — 0000IIeHHOe W aOCTPaKTHOE MPEACTABICHUE, CXeMa M3y4yaeMoro
SABJICHUS. OJTOT OOBEKT M €CTh MOJENb SBIeHUA. MoJenupoBaHue TNPENCTaBIsAECT COOOM
00s3aTeNbHBINA 3Tall Mpolecca HAYYHOTO IO3HaHWs. B ¢u3uke mpouecc MoaenupoBaHUsS
nproOpeTaeT 10CTaTOYHO KOHKpeTHbIE (GopMbl. [t 1060ro 00bEeKTa WiIH SABICHUS, U3y4aeMOro
¢u3ukoil, co3maercs Moxenb. [Ipy 3TOM HPOMCXOIUT aOCTparvpoBaHUE, OTBIICYEHUE OT
HECYILECTBEHHbIX B YCIOBHUAX JaHHOW (U3MYECKOM 3ajaud CTOPOH JAEHCTBUTEIBHOCTH,
BBIJICJICHUE TJIABHBIX CYIIECTBEHHBIX ISl JAHHOTO 3Talna M YpPOBHS IMO3HAHUS OOBEKTa WU
aBlieHUs. B pesynbrare 3TOro mporecca MOSIBISIIOTCS «HA€aIbHBIA OOBEKT» WM «HJl€aTbHBIN
IIPOLIECCY, 3aMEHSAIOIINI H3ydaeMbli npouecc. [locne u3ydeHns: MoAeIn NPOUCXOAUT U3yUEHUE
y)K€ JTaHHOM MOJEeNM, a CIpPaBEeIJIMBOCTb BBIBOJOB, IMOJYYEHHBIX NPU H3YYEHHH MOJEIH,
IIPOBEPSIETCS MIPH MPOBEIEHUN HAYYHOT'O 3KCIepuMeHTa. MexXy MOAENbI0O U MOJEIUPYEMbIM
00BEKTOM HMeEETCs OIpeJe/IeHHOE OTHOIIEHHWE — MOJEIIbHOE OTHOLIEHHWE. DTO OTHOLICHHE
MIOKa3bIBaET, B KAKOM CMBICIIE OPUTHHAI U €ro MOJENb M0J00OHBI M aHAIOTHYHbBI. B HacTosiee
BpeMs OYpHOTO pa3BUTHS COBPEMEHHOIro oOliecTBa 0OOpa3oBaHHE JOJKHO MEpedTH Ha
KayeCTBEHHO HOBYIO CTYyINE€Hb, OT YCTapeBILEro CIpPaBOYHOIO Marepuaga K 0Opa3oBaHUIO
Hay4YHOMY, BKJIIOUAIOIIEMY B ce0sl IPOTHO3UPOBAHUE, TIOCTPOEHUE MojieNel, HH(OpMaIlHOHHOE
MOJIeJTUPOBAHUE U T. [I.

MopenupoBaHie Kak TEOPETHYECKHI METOJ MO3HAHMs, a ClIe0BaTeNbHO, U 00y4eHus,
urpaer ocoOyi poib B y4eOHOM mpoliecce, TaKk KaKk MMEET MPUHIMIHAIBHOE 3HAYeHUE He
TOJIBKO JUIA (PU3MKM, HO M HOCUT OOIeHay4HbI xapaktep [AOmymnaeB, AOnysuiaesa, c. 21].
MonenvpoBaHue SBISE€TCS OJHUM M3 OCHOBHBIX METOJIOB IMO3HAaHUS (U3UYECKUX OOBEKTOB.
Monens nomkHa OBITh HaWIy4IIMM OOpa3oM MPHUCIOCOOTEHAa K BOCIPHUATHIO YYalllUXCS U
YYHUTHIBATh UX TICUXOJIOTUYECKHEe oco0eHHOCTH [EpoxuH, ¢. 71]. B mporecce oOydenus yaurensb
00s3aH MoMorath ydamumcsi (OpMHUPOBAaTh HAYYHBIN B3IV Ha MUP. A 3TO BO3MOXKHO, KOTJa
MOCTPOCHHE Y4eOHOr0 MaTepuaia U €ro CTPYKTypa M3JIOKEHHS COOTBETCTBYIOT PACKPBITHIO
TaKOIr0 TEOPETUUECKOI0 METO/IA PEaJIbHON JEHCTBUTENBHOCTH, KaK MOJEINpoBaHue. B mpouecce
MOJICIIMPOBAHMS YYalllMecss MOTYT HAY4YHMThCS TAaKUM OIEpalusM, Kak aHalu3 H3y4yaeMoro
00BEKTa, CpaBHEHHUE Pe3yIbTaTOB 64 OTHENBHBIX OIBITOB, IOCTPOCHUE OOOOIEHHBIX BHIBOJOB,
BBITIOJIHEHUE KiacCcU(UKaLui, T0Ka3aTeabCcTB, 00bsCHEHUH. JleyKTUBHBIE MOSCHEHHs BCErna
CBsI3aHBI C MPOLIECCOM MOJENUpoBaHUs. MoJiesb BBICTYIIAE€T IPU 3TOM M KaK OOBEKT aHaJIn3a.
Hanuuue HarmsiiHOW MoJenu M TO OOCTOSTENbCTBO, YTO CaM MOSICHAEMBIH (aKT H3BECTEH,



JIENal0T 3TOT BUJ JEAYKTHBHOIO IIPHEMa CaMbIM JOCTYIHBIM Ul ydamuxcs. Onepanuu Hal
MOJIEJIIMU  y4aT UIKOJBHUKOB YMEHHIO a0CTparupoBaTh, HICaU3UPOBATh, KOHCTPYHPOBATH,
00001aTh, TO €CTh CHOCOOCTBYIOT PAa3BUTHUIO MBIIUICHUS. Tak KakK MBIIICHHE B ITUPOKOM
CMBICJIE CJIOBA MO3BOJISIET YENIOBEKY MPEIBUAETh PE3YIbTaThl HAOMIOAEMbIX COOBITUH, SIBICHUH,
TO TPOLECC MBIIUIEHUS TECHO CBSI3aH C TAaKUM IIPOLIECCOM, KaK MPOTHO3MpoBaHME. Takum
00pa3oM, UIKOJIBHUKH, HPOTHO3UPYSd U MOJEIupys (U3MUecKue SBICHHUS, pa3BHUBas CBOE
JIOTUYECKOE MBIIIUICHUE, CO3HATEILHO OCBAUBAIOT ATAIbl HAYYHOTO [TO3HAHUSI.

Hcnonb30BaHue MOJEIMPOBAHHS B Y4€OHOM IPOIECCE BBI3BAHO M HEOOXOAUMOCTHIO
(bopMHpOBaHUS TEOPETUUECKUX 3HAHUI HA YPOKax (PU3UKH, KOTJa HY>)KHO CO3/1aBaTh (WUJIH 3HATH,
KaK CO3/al0Tcs) Mojaenu (hU3HuecKux OOBEKTOB, MPOBOAUTH C HUMHU HCCIEIOBaHUS, TO €CTh
IPUMEHTh MojenupoBaHue. K cokaneHuro, MOAEIMPOBAaHUIO, KaK METONY IIO3HaHUsA, 1a U
IpYTMM METO/aM, B IIKOJIe CHEelHalbHO He 0o0y4atoT. OHako pa3paboTaHHas HaMU METOJIUKA
o0ydeHHUs ydaluxcs METOAy MOJESIUPOBAHMS MOKa3ajia He TOJIHKO BO3MOXKHOCTH MPUMEHEHUS
ATOr0 HAYYHOTO METOJIa B KAa4eCTBE METOa M3ydeHHsI (QU3NYECKUX OOBEKTOB B IIKOJE, HO U
s dexTuBHOCTD ero npuMeHeHus [EpoxuH, ¢.65]. [IpumeHnenne MeTona MOICTUPOBAHUS TIPU
M3ydeHUH (PHU3MKH B IIKOJIE JaeT BO3MOXKHOCTH TIy0O’K€ NPOHHKHYTh B CYTh H3Y4aeMBIX
(Gu3NYeCcKUx SBICHHI, TIOJYYUTh HaumOONee [IOCTOBEpHBbIE W HArJSIIHBIC PEe3yJbTaThl,
3HAYUTENIBHO COKPATUTh W3JIOKEHUE MaTepuaia, pa3[BUHYTh TPAHHIIbl 3HAHUW ydammxcsa o0
OKpY’KalollleM MHpe, pa3BUBaTh UX MblluuieHUue. Ha nepBoii ctynenu o0yueHus pu3nKe MHPOKO
WCIIONB3YIOTCS TIPEIMETHBIC (MaTepuaabHble) MOAeIU (BO3MYIIHBIA M BOJsiHOM Hacockl, [IBC,
TypOuHa, 3IEKTPOABUTATENb U Ap.). MOXHO YTBEpKIaTh, YTO HA MEPBON CTYNEHH OOYYCHHS
(bu3MKe pa3InyHbIe MOJIETN UCIIOIb3YIOTCS KaK CPEACTBO HAMIAIHOCTH [ XMxKHSKOBa, CHHSABHHA
2000, c. 109]. C apyroii CTOpOHBI, IPUMEHEHNE MaTepUAIbHBIX MOJAEIECH MpU U3y4eHUU PUIUKU
Ha NIEPBOM CTYNEHU MOKHO CUMTATh IEPBOHAYAJIBHBIM 3TAIllOM OBJIQJACHUS YYAIUMUCS METOJOM
MozenupoBanus. Bropas crynenb 00ydeHus GU3MKe MOCBAILIEHA U3YYEHUIO Pa3IMYHbIX TEOpHUHl.
Mogenu mpu 3TOM CIyKaT YK€ HE TOJIBKO CpEJICTBOM HAIJIAJHOCTH, HO M OOBEKTaMu
TEOpeTUUeCKUX uccienoBanuil. [Ipu n3ydeHnn MexaHuKu yJamuecss MMeIT BO3MOKHOCTb
HEMOCPEJCTBEHHO  HAOMIOAAaTh  MAaKpPOCKONHWYECKHE  SIBIEHUS, W3MEpSATh  BEIMYUHBI,
XapaKTEepU3yIOIINE UX 3aKOHOMEPHOCTH, TPOBOAUTH IKCIEPUMEHTBI, YCTAaHABJIUBAIOIINE Ty WIH
MHYI0 3aBHCUMOCTh. OJHaKo Aake B JAHHOM pasjeiie (pU3MKU MPAKTUYECKH HEBO3MOXKHO B
IIKOJIbHBIX YCJIOBUSIX H3y4aThb peanbHble (usndeckue oO0bekThl. Hampumep, aBuxkeHHE
aBToMoOmIIsA, camosera, 3emuin BOKpyr CosHia w T. A. VMIMEHHO MO3TOMYy JaHHBIN pa3zien
IIKOJIBHOTO Kypca (HU3MKM M TIO3BOJIIET BBECTHM METOJ MOJIEJIMPOBAaHUS B y4yeOHO-
MIO3HABATENIbHYI0  AEATENBbHOCTh  ydammxcd. IIpuMmeHeHne  MmeTona  MOZIEIHMPOBAHMUS
MIPOOJDKACTCSA U COBEPILICHCTBYETCS B MOCIEAYIOIUX pa3jienax Kypca (pU3MKH: NMPH U3YYEHUH
Koyie0aTeNbHbIX M BOJIHOBBIX IPOIECCOB, B MOJIEKYJISPHOM W KBaHTOBOW (u3uke, B
anekTpoauHaMuke [XwkHskoBa, Cunssuna 2001, c. 221]. B coBpeMEHHBIX YCIOBUAX
IIKOJILHOTO OOYy4eHHMsI, KOT/la IIKOoJia MOJTy4YHusia TaKoe MOIIHOE CPEICTBO, KaK MepCOHANbHBIN
KOMIIBIOTEP, MO3BOJISIOIINN CMOJEIUPOBATh MPAKTUUECKHU BCE M3y4YaeMble B IIKOJIbHOU (U3HKe
SIBJIGHUS U TeJa MPUPOJIbI, MCCIEA0BAaTh WX B PA3IMYHBIX, 3a/1aBa€MbIX CAMHUMHU YYalTUMUCS
YCIIOBHSIX, METOJ] MOJICTTUPOBAHUS TPHOOPETAET 0COO0E 3HAUCHHE.

PaccmoTpuM HEKOTOpBIE KJIACCH(HUKAIMKA MOJENEH, a TakKe MOIMbITaeMCSl OLICHUTh MX
LEHHOCTh JUISI METOMUKH mpenofaBaHus ¢(u3nku. CylecTBYeT MHOYECTBO KIIACCH(pHKAIMNA
MoJeJel, OTIMYaloumMxcsa Opyr OT JApyra MpU3HAKaM{, I[OJIO)KEHHBIMH B  OCHOBY
KJ1acCU(pUKaLIUY, IePEYHCIUM HEKOTOpbIe U3 HUX. Moaenu nenarcs:

0 CIIOCO0Y MO3HAHUS: )KUTEHUCKHE, XY10KECTBEHHbIE, HAYYHO-TEXHUYECKUE;



0 OTPAC/IM 3HAHUH: OMOJIOTHYECKHUE, SKOHOMUYECKUE, HICTOPUUIECKUE U T.1.;
1Mo o0JIaCTH HWCIOJIB30BaHUsA: Y4cOHbIC (HArJIsAIHbIE TOCOOMS), OMBITHBIE (MOJEIh CaMoJIeTa B
TypOOJMHAMHUYECKON TpyOe), HaydHO-TEXHMUYECKHE (YCKOPUTEIM 3JEMEHTapHbIX YacTHll),
UTPOBBIC (IKOHOMHYECKHE, BOCHHBIC), UIMUTAIIMOHHBIE (MHOTOKPATHOE MTOBTOPEHHUE OIBITOB ISt
OIICHKH PEe3yJIbTaTOB BO3JACUCTBUS PEAbHOM JIEHCTBUTEIILHOCTH Ha 00pasel);

1o y4ery (akTopa BpeMEHU: TUHAMHYECKHUE U CTATUCTUYCCKHE.

[To cmocoOy peanw3anuu ¥ CpeACTBAM MOJEIHPOBAHHS CYIIECTBYET AOBOJIHHO MHOTO
KJIacCU(PUKAIMA, PACCMOTPUM KIacCHU(PUKAIMIO TPEACTABICHHYIO B KHHUre KameHemkoro u
Cononyxuna "Mojenu W aHaJIOTHU B Kypce (U3HKH CpeIHEH MKOJbI'. Mojenu Aensarcs Ha:
MarepualibHble (IPeJIMETHBIC) U UaeanbHble (MbicieHHbIe) [Kamenenkwuii, CononyxuH, c. 44-45].
B cBoto ouepenp MaTepuabHbIC MOJICIH JACTATCS Ha: PU3NUECKH M0100HbBIS, TPOCTPAHCTBEHHO-
MoJOOHBIE M MaTeMaTUYECKH II0J00OHBIE, a HACaJbHBIE MOAEIU MEJSITCI Ha: MOIESIHU-
MIPEJICTABJICHUSI W 3HAKOBbIe Mojenu. K coxajneHWio, B METOJIWKE NperojaBaHus (HU3MKH,
MO>KHO BCTPETHUTH U JIPYT'YIO KJIacCU(UKALUIO MOIeNiel o croco0y peanu3anuu: pusndeckue u
MaTeMaTHYECKHEe, KOTOpas SBIISICTCS HE MOJIHOM JaKe B paMKax mpernofaBanus Gusnuku. Tak, u3
3TOW KIIACCU(UKALMU BBHIMAAIOT, HAPUMEP, XUMHYCCKHE YPABHECHUS W ypPaBHEHUS SICPHBIX
peaKuid.

[IpuBenennbpie Kiaccu(PpUKAMKU TPEICTABISAIOT WHTEPEC JUISI METOAMKH IPETOoIaBaHMs
(U3UKN TOJNBKO B IUIaHE OOYYEHHUs YYCHHKOB METOAY MOJCIHUPOBAHUS, W HE MPEACTABISIOT
0c0o00ro MHTEepeca MpH MPENoJaBaHUU KOHKPETHBIX TeM Kypca. CoBceM MHade 0OCTOUT el ¢
KJIaccu(puKalme, OCHOBaHHOM Ha Crloco0ax MoJjydeHust mojeneid. Moaenn MOXKHO pa3/ieuTh
Ha MOJENH, TOJYYEHHBIE IIyTEM MPEAETbHOrO IMepexo/ia, MOJIETH, TOJyUYeHHbIE IyTeM
MIPUIHCHIBAHUS

TEOPETHUYECKUE KOHCTPYKTBHI.

MOMOIIBIO TIPEACIIBHOTO TEPEeX0Ja MOXKHO TMOJIYYHUTh MOJEIH HEMOCPEICTBEHHO
BOCIIPUHHUMAEMBIX SIBICHUH U OOBEKTOB, MYyTEM PACCMOTPEHHUS LEJOr0 psjia SBICHUHA WU
00BEKTOB 00J1aIA0IINX WHTEPECYIOIINUM CBOMCTBOM, HAIPUMEP B MOPSIAKE €ro BO3pACTaHUS, a
3aTeéM CKOHCTPYHPOBATh MBICICHHBIM OOBEKT WJIM SIBIICHHE, 00JaJaroluM 3THM CBOMCTBOM B
OeckoHeyHOW Mepe, Ju00 JHIIeHHBIM ero. Takum o00pa3oM, MOKHO BBOJUTH MOHSITHUS
MaTepHUATHLHOW TOYKH MM MAaTEMaTHIECKOTO MasITHHKA.

[IyreMm mnpuMUCHIBaHUS HEKOTOPBIX CBOMCTB OOBEKTY MOXKHO TOIYYUTh MOJAETH
MHUKPOOOBEKTOB UM MUKPOSIBIICHUH, HE BOCIIPUHUMAEMBIX HETIOCPEICTBEHHO OpraHaMH YyBCTB.
Takum 00pa3zom, MOXKHO TMOJTYYUTHh MOJEIH HICATHHOTO WU AJIEKTPOHHOTO rasa. M, HakoHerl,
TEOPETUYECKHE KOHCTPYKTHI, TAaKUE KaK JJEKTPOH WU 3JIEKTPOMAarHUTHOE MOJe, OHH HE MOTYT
OBITH TIOJYYCHBI ITyTeM MPHUITHCHIBAHUS, W JIMIIb JaJbHEWIIee pPa3BUTHE HAYKH MOXKET
MOATBEPANTH MPABOMEPHOCTh WX HCIIONIb30BaHMs. V3 TaHHOW KITaCCU(PUKAIINNA MOYKHO TIOJTYIHUTh
KOHKPETHBIC METOAMYECKUE PEKOMEHIAIINH TI0 BBEJICHUIO MOJIEJICH TOTO WM MHOTO Kiacca. s
YCHENTHOTO BBEJACHHUS MOJEIH HEMOCPEICTBEHHO BOCHPHHHUMAEMOTO MAaKpPOOOBEKTa HWIIN
MakpOsIBIICHUS, HEOOXOIMMO peann3oBaTh HAOMIOJCHHE TMOJOOHBIX OOBEKTOB/SBICHUN C
Pa3TUYHBIMHU CTETICHSMU BBIPAKEHHOCTH HHTEPECYIONIUX CBOMCTB. {5 mocTpoeHus mojenei
MHUKPOOOBEKTOB U MHUKPOSIBIICHHH, TTOMy4YEHHBIX MMyTeM MPHUIHUCHIBAHUS HEOOXOAUMO, B HaYale,
Ha OCHOBE WPEIBIAYIIErO OIbITa, IyTeM a0CTparupoBaHus OTOPOCUTH HECYIECTBEHHBIC
CTOPOHBI, & OCTABIIIMECS B MOJIE PACCMOTPEHUSI CBOMCTBA MpUIUcaTh Mojaenu. M, HakoHel, pu
BBEJICHUH TEOPETUYECKUX KOHCTPYKTOB, TAKMX KakK 3JIEKTPOH, KBAaHT WJIH 3JIEKTPOMarHUTHOE
mojie, CYIIEeCTBOBaHME KOTOPBIX, CaMO TI0 cebe, HeoOXOAUMO OKa3bIBaTh, OCTACTCS



HCIIOJIB30BAaTh MCTOPUYECKUM MaTepuall, MOKa3bIBAIOIIMM, KAaK OTHU IIOHATHUS IIOSBWINCH B
HCTOPUU HAYKH.

B kypce pu3uku nmoHsaTHe MOJIENIN MOXET OBITh PACCMOTPEHO B JABYX ACIEKTaX: MOJEIb
KaK 00BEKT MO3HAHUA U Kak cpelcTBO no3HaHud. [Ipomutroctpupyem 3to. s paccMoTpeHus
MOHATHUS MOJIENH KaK OOBEKTa MO3HAHMSA MOJIXOAUT CIEAYIOIIas KIACCH(pHUKAIMI MOJENIeH, B
KOTOpPOH BCE MOJENU JAeNATCA Ha JBa OOJBIIMX KJAcca: MOJENIN MaTepHajbHBIE U MOJEIU
uaeaiabHble (MHGOpMALMOHHBIE). A MH(OPMAIMOHHBIE MOJEIN B CBOIO OYEpelb AEATCA Ha:
omnucaTeIbHO-MH(POPMAIIMOHHBIE, MaTeMaTh4yeckue (opMaTn30BaHHbIC) U IpaduIecKHe.

MoxHO 00paTuThCsi K IpUMEpaM MOJETIeH B3aUMOJEHCTBUSA JBYX 3IIEKTPUUYECKH
3apsHKCHHBIX Tell. [IpuMepoM MaTepualibHOM MOJENH TAaKOro B3aUMOJICHCTBUS MOTYT OBIThH
KpyTwibHble Becbl KynoHa, B KOTOpbIX 1Iapuku A U B 3apskarorcs onpenesieHHbIM 00pa3oM U
UTPAlOT POJb 3aPSDKEHHBIX Tel. A O BEJIMYMHE CHJIBI B3aMMOJICHCTBUS MEXAY 3apsHKCHHBIMU
TEeJIaMU CY/AT 10 IOBOPOTY TOHKOM cepeOpsHOM yIpYyroil HUTH TOBECA.

[lonBoas MTOTM, MOXHO ClenaTh CIEAYIOUIMI BBIBOJ: B Kypce (M3MKM HEOOXOAMMO B
JIOCTaTOYHOM Mepe M3ydaTb METOJ MojenupoBaHus. IIpuuem, xkeaTreabHO M3ydaThb METOJBI
MOJICJIMPOBAaHUs] HAauyuHasg C IMEPBbIX 3aHATUH 1O (U3MKE M HE BBIIYCKATh JalleKo W3
paccMOTpEHHUS
Ha IIPOTSHKEHUM BCEM OCHOBHOM HIKOJIBI. MO1enM JaBHO UIPatoT OJHY U3 IVIABHBIX POJICH B
o0yuyeHuH (U3MKe, 0 MOJEISAX HAIIMCaHO MHOTO HAYy4YHBIX Pa0OT, MHOT'O YYEHBIX,
IpenoaaBareien
yuuTeIeH co3aaBalid U CO3Jal0T HOBbIE yUeOHbIE MOJEINH, pa3paboTaHO MHOIO KJacCHU(pUKAIUI
Mozenel. MonenupoBaHue MOKHO TIOHMMAaTh B IIUPOKOM M Y3KOM CMBICIAX IIPUMEHUTEIBHO K
MeToAuKe (QU3MKU. B IIUPOKOM cMbICI€ Mbl MOHMMAaeM MOJEIUPOBAHHE CaMOro yueOHOro
mporecca, a B Y3KOM CMbICIIE TIOJ MOJEIMPOBAHMEM HaMHU MOJpPa3yMeBaeTcsi OOBEKT-
3aMEHUTENb IPYroro 00beKTa, He MOJIAI0IIEeroCcss HETOCPEACTBEHHOMY BOCTIPUSTHIO.
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