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O®OPMUPAHE HA HOBHU 3HAHUA
B OBYYEHHUETO IO ®U3UKA C IOMOLITA
HA TPAOUYHO MOAEJIMPAHE

Xpucruna Ilerposa
1nosouscku ynusepcumem ,, [laucuii Xunenoapcxu

Pe3rome. ABTOPBT Ipesiara CbBpeMEHEH METOIUYECKU MOAXOA 3a GpopMupane Ha
HOBH 3HaHHMS B 00y4eHHeTO 1o (usnka B cperHOTO yumiuiie. Tol e cBbp3aH ¢ rpa-
¢uyHO Mozenupane Ha GU3MYHN 3aKOHOMEPHOCTH, MpOLecH U siBieHus. OnucaHa e
MIOCJICIOBATEIHOCTTA OT JSHCTBUS, HACOYCHN KbM (opMHUpaHe U 3a1bIO0YCHO YCBOS-
BaHE Ha HOBOTO (hpm3M4HO 3HaHHUE. [IpeyIOKeHUAT OT HAC MOAXOA 000raTsaBa TEOpHATa
U MpaKTHKaTa Ha 00y4YeHHeTo o (pH3MKa ¢ HOBU MICH 32 M3rPaKAaHe Ha CUCTeMaTa OT
3HaHMS HA yYEHUIUTE U (GOpPMHUpAHE HA yMEHHMs 32 paboTa ¢ MOJENN, HHTEPIPETAIHS
1 JIOTHYHO MUCJICHE.
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YBon
Panes (1996) ompenens MeToga MoaenupaHe Karo ¢opmMa Ha B3aMMOJICHCTBHE
MEX/Ty YYUTEI U yIeHUK, IPY KOATO CE M3T0I3BAT 3aMECTUTEIH HITH TIPEACTaBUTEH Ha
OpHUT'MHAJIU U CTPYKTYPHU, KOUTO 1/13o6pa3;[BaT, Kommupar, MMHUTHUPAT U IpeCh31aBaT TCXHU
OTIPEJICIICHH CJIEMEHTH M CBOWCTBA ¢ OTHOCHUTEITHO THKJICCTBCHH PeJIallii U aHAJIOTHH
[IPU CIIa3BaHE HAa KPUTEPUUTE 3a 1o00ue.

B MeTonnveckn acnekT rpauHUTE MOJENHN C€ CBHP3BAT C rpa)UUHUTE HATIICAHU
CpEeICTBa U TeXHUTE PyHKIMHU. Te MOKa3BaT peayiHO ChIIECTBYBAIM CTPAHH HA M3y4Ya-
BaHUTe 00eKkTH. C TSAXHA IOMOII[ CE OTPA3SBaT CHIICCTBEHHU SIIEMEHTH, BPB3KH U OTHO-
IIeHHS B JaJIeHa CUCTEMa MOCPeACTBOM rpaduynm u3pasnu cpencrsa (Kamenenkuit &
ComomyxuH, 1982).

Hsikon aBTOpH IMOCTABAT aKIEHT KAKTO BhPXY TEXHUTE WIIIOCTPATUBHU, TaKa ¥ O0SICHH-
TEITHU ¥ €BPUCTUYHU (PYHKINH. Te ThPCAT Noaxoasiy (opMu 3a 00ydeHHUe C N3IOI3BaHe
Ha rpaduaHE MOAETH, TIPEATIoNaraiy OBIajsBaHe Ha ,,3HAKOBUTE UM KOHCTPYKTH™ U
rpaduanams e3uk (AnToHOBa, 1983).

I'paduuaanTe Momeny, KOUTO CE€ MU3MOI3BAT B 00yueHHeTo Mo (usuka, ca: pusnde-
CKH FpaQ)I/IKI/I, CXEMHU, pPUCYHKH, TCPMOAVNHAMUYHU JUarpamMu, BEKTOpH, CUJIOBU JIMHUH,
OCIIWJIOTPAMH, TUarpaMH 3a MPeJICTABSIHE HAa CHEPTeTUYHUTE HUBA B aTOMHATa (DU3UKA,

256



Dopmupane na HOBU 3HAHUSA 8 0OYUeHUEeMO NO PUUKA C NOMOWMA HA 2PAPUYHO MOOenupane

NOTEHIIMAIHN KPUBH B siipeHata ¢usuka. Haii-uecto nsnon3sanu ca puzndeckure
rpaduku. Ouzndeckara rpaduka mpeactans GyHKIIHOHATHATA 3aBUCHMOCT MEXKIY
(U3NYHYU BEJIMYMHH C TOMOIITA Ha JIMHUSI.

I'padmyanTe MOIENIH HOCSAT TO-CKOPO ChABPIKATENHA, OTKOJIKOTO HIIIOCTPAaTHBHA
¢ynkuust. Te ca HarvIeHU HOCUTENN HA TECOPETUYHU 3HAHUS U CPEJICTBO 32 U3SCHSIBAHE
Ha CHUIHOCTTTA Ha Pa3IVIeKAaHUs POLEC WK sBJeHue. B To3u cMucha rpapuaHoro
MOJICJIUPaHe MOJKE J1a Ce pa3lIekaa He CaMo KaTo METOJ Ha HaygYHOTO MO3HAHUE, HO U
KaTo METOJI 32 yCBOSIBAHE HA HOBH 3HAHWUSL.

Upes Mozieupane Ha 00CKTH, IPESIMETH U SIBIICHHS YUSHHUIIUTE CE yJar Jia HaOJro/a-
BaT, J1a U3BBPIIBAT UHTEICKTYATHH MUCIIOBHH ONlepaliuy (aHalu3, CHHTE3, CPaBHEHHE,
00o61eHue u 11p.). PopMupar ce chlio yMEeHus 3a TpaHcopMupane Ha HHGopMaLus OT
€/IMH BUJI B IPYT U pa3dupaHe Ha ornpeaeseHn Bpb3ku 1 otHoweHus (Wells et al., 1995).

®dopmupaHeTo HAa HOBUTE 3HAHMS € OCHOBHA, HEJIEKa U OTTOBOPHA 3a/1a4a 32 BCEKU
yuuTell. 3HaHUATa TPpsOBa Aa ce GhopMUpar ¢ ONpeaeiieHN KadecTBa: TPaHOCT, CHC-
TEMHOCT, 32JIbJIOOUEHOCT, IIPEHOC B HOBU yciIoBUs. OT TOISIMO 3HAYCHHUE 34 TOBA € HE
€aMo BB3MPHEMaHETO, HO U OCMHUCIISTHETO Ha yueOHUs MaTepHal OT yueHulure. B Tazu
BpB3Ka MpearaMe MeToJMYeCKH MoaXo/ 3a GopMHpaHe Ha HOBH 3HAHHS B 00YUICHUETO
1o (u3uKa, OCHOBAH Ha MPUJIAraHeTo Ha TpapUIHU MOJCIH.

Onucanue Ha moaxoaa

ITpunaraiiku To3u MOAXO/] IPY U3ydaBaHe Ha pasjien ,,KnuHnemaruka® B ieceTu KJiac,
CTHTHAaxXMe J0 M3BOJIa, Y€ Hal-eeKTUBHO ce (OPMUPAT HOBH 3HAHHUS MPH MOCTAITHO
MOCTpOsIBaHE Ha CIIEAHUTE TpaQUIHN MOJICIN: IPOCTPAHCTBEHO-BPEMEBA CXeMa Ha JIBU-
JKeHUeTo u pusnuecka rpaduka. Cres ToBa yUIeHUIIUTE IPUCTHIIBAT KbM MaTeMaTHYHUS
MOJIEJT Ha OMTUCaHKE Ha JIBIYKEHHETO.

[Ipn n3yuaBaHe Ha paBHOMEPHO ABMKCHHE y4eOHO-ITO3HABATEIHATA ACHHOCT Ha
YYEHHUITUTE MOXKE Jla C€ MPEeICTaBU Mo popMaTa Ha CIeIHNUTE HHTEICKTyallH! orepa-
mun: (1) Yuenunure u3non3sar rpaduuHust MoJiel Ha aBmkenuero (¢wur. 1). Ha Tasu
OCHOBA T€ CBbP3BAT MOJOKEHNUETO Ha TSUIOTO (KOOpJAMHATAaTa) C MOMEHTA BpeMe, T.€.
Ch31aBa Ce MPOCTPAHCTBEHO-BpEMEBa CXeMa Ha JBIKeHHETO; (2) JlanHuTe 3a koopau-
Harara u BpemeTo ce npezactasst tadnnyno (Tadmuma 1); (3) [loctposBa ce rpaduxara
Ha M3MEHEHNEe Ha KoopauHaTtata ¢ BpemeTo (dur. 2); (4) Ananm3upa ce mocrpoeHara
rpaduka. Ha ocHOBa aHanm3a Ha TpadyKaTa ¥ MaTeMAaTHICCKUTE 3HAHUS Ha YUCHUITUTE
3a rpaduka Ha THMHEHHA (QYHKIUS Te U3BEXKIAT aHAJTUTUYHUS H3pa3 Ha 3aKOHA 3a JIBU-
JKEHHE TIPU PABHOMEPHO [IBI)KCHHE. 3aKOHBT 3a JIBUKEHHE € X = X, +V(f —1 ), KbIeTo
X, € HadaJTHaTa KOOp/IMHATA, a X € KOOpJUHATaTa B MOMEHT BpeMme / (5). OT rpaduanus
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mozen (dur. 1) ce ompesens CKOpOCTTa HAa IBUKECHUE B YKA3aHUTE HHTEPBAIH BpEMCE;
(6) IlocTposiBa ce Tpadmkara Ha N3MEHEHHE Ha CKOPOCTTa ¢ BpemeTo (ur. 3); AHamu-
3Mpa ce MOoCTpoeHara rpaduka 1 ce U3BEkKIa 3aKOHBT 32 CKOPOCTTA P PABHOMEPHO
JBIDKEHHE. 3aKOHBT 32 CKOPOCTTa € U = const.

0s ls 2s 3s 45 5s
|U U| |U Ul LD_OJ I;l [D_DJ |D_U|
0Om 10 m 20 m 30 m 40 m 50 m

®urypa 1. ['paduyna witocTpanyst Ha paBHOMEPHO JIBHYKECHHE.

Ta6auna 1. Jlanan 32 N3MEHEHUETO Ha KOOP/AWHATATa C BpeMeTo OT ¢ur. 1
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®durypa 2. ['paduka Ha U3MEHEHHE HA KOOPAMHATATa C BPEMETO MPU PABHOMEPHO
JIBUKEHUE
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A
v, m/s

+10
o

1 2 3 4 5 ts

®urypa 3. [paduka Ha CKOPOCTTa IPH PABHOMEPHO JIBH)KEHHE

[peacraBsiMe mpuMep 3a MpUIaraHe Ha MOJX0/a MPU U3yYaBaHE HA CICKTPUIHUTE
SIBTICHUSI M 3aKOHOMEPHOCTHUTE, KOUTO TH XapaKTepu3upar B jeBeTH kiac (MBaHoB &
[Terpora, 1998).

Tema: 3axon na Om 3a ysarama eepuea

YdueHunute paboTAT ChC CXeMaTa Ha 3aTBOPEHA €JIEKTPHUYHA BEpUra, ChbCTaBEeHA
ot uzrounuk Ha EJIH € u koncymarop cbe chrnporusienne R (¢ur. 4). C momomurra
Ha Y4YMTENs Ch3JaBaT HOB rpaduyeH MOJENI-NMOTEHIMANIHA AUarpaMa, MpeacTaBsia
rpa¢MuHO U3MEHEHUETO Ha MOTEHIMAaA 110 AbJDKMHATa Ha Bepurata. MHaTepnperupar
MOTEHLMAJIHATA JMarpamMa 1 Ha Ta3u OCHOBA Ch3/1aBaT HOB 3HAKOB MaTeMaTHUCH MOJEII-
3axoH Ha OM 3a Is11aTa Bepura.

£ !
— R —
= 1+
Al ' B r BEe
/
—_ ————— —+
—
R

®urypa 4. CxeMa Ha 3aTBOpEHa eJeKTpUYHA BEpUTa
¢ ustounuk Ha E/IH u xoHcymarop
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Y4eOHo-T03HABaTETHATA IEHHOCT Ha YYSHUIIUTE MOXKE JIa Ce MPEACTaBH 1Mo (op-
Mmara Ha cienaute onepanuu: (1) [Ipencrass ce 3arBopeHara Bepura B pa3rbHaT B U
ce ueprae ChOTBETHATA MOTCHIMANHA quarpama (ur 5). Pasmiexkaa ce moTreHnmmuamHara
Jiiarpama, Kato ce 3ar04He OT OTPHUIIATSITHHS MOTFOC HA M3TOYHUKA, KbIETO MOTCHI[MATBT
¢ Hali-HUCBK. YCIIOBHO TOHM MOKe J1a Objie mpueT 3a Hyna, T.e. ¢,=0; (2) Paszmexna ce
cyMara OT IMOTCHI[UATHUTE Pa3INKH BbPXY ChOTBETHUTE €IIEMEHTH OT Bepurara. Cymara
OT TIOTEHIMAITHUTE PA3JINKH BhPXY CHOTBETHUTE €JIEMEHTH Ha BepUTraTa € Hya:

(QA=PB)H(PR—Pc )+ (Pc-PA)=0 )

(3) MnTepnperupa ce rpaduHO BCsIKa MOTEHIMAIHA pa3iuka. HakimoHnenara orceuka
(1,2) mpencraBs HapaCTBaHETO Ha MOTEHIIMANA OT OTPULIATENIHUSA A0 TMOIOKUTEITHUS
NoMoC Ha u3TouHMUKa. Thii kKato P p < Qp

PpA—Op = —¢

Haknonenara orceuka (3.,4) mpeacraBs HaMalsiBaHETO Ha TIOTEHIIMANA BbPXY I. Thi
kato Pg> O,

2

(3)
Qg - 9c =U'=1Ir

Haxkxnonenara orceuka (5,6) npencTasst HaMaJIsIBAHETO HA TIOTEHLMAaNa BbPXy R.

Trvii kato Q- >Qp ,

4

®urypa 5. [loreHuuanHa quarpama.

2

260



Dopmupane na HOBU 3HAHUSA 8 0OYUeHUEeMO NO PUUKA C NOMOWMA HA 2PAPUYHO MOOenupane

3amectsar ce (2), (3) u (4) B (1) u ce mony4ana:

e+ U'+U'=0 I/IJ'II/ISZU“FU”,T.G. )
£
I:R+r ©

®opmyna (6) npencrasisiBa 3akoHBT Ha OM 3a Ls1aTa BEpUra.
[ToaxonbT € MpUIIOKKUM U TIPH pelaBaHe Ha Gu3nuHY 3ana4u. Hampuwmep:

3aoaua

@ur. 6 npencTaisiBa CTPOOOCKONMUYHA CHUMKA Ha IBUKEHHUETO Ha TOIMYE MO HAKJIO-
HEHa paBHHMHA OT CHCTOSHUE Ha NMOKOH. BpemeTo Mexay BCeKH JBE MOCIEN0BaTENHU
cauMkd € 0,2 s. [lenenusita BbpXy ckajiata ca ykazanu npe3 10 cm. Jlokaxere, ue q1BuU-
KEHHETO Ha TOIYETO € PAaBHOYCKOPUTEIHO.

(I)nrypa 6. CTpO6OCKOHI/I‘IHa CHHUMKA Ha ABUIKCHUC HA TOIMYC 1O HAKJIIOHCHA PABHUHA

[IpouechT Ha pemraBaHe Ha 3aa4aTa MOXKE Jla ce MPEeACTaBU 1o clieAHns HauuH: (1)
Yuennnute paboTAT cbe cTpoOOCKONMYHATa PoTorpadus, KOATO MPEeICTaBIsIBa Tpadu-
YeH MOZEeN Ha ABMKeHneTo. CHeMar ce JaHHHU 32 KOOpAMHATaTa Ha TOITYETO B yKa3aHUTe
MOMEHTH BpeMe; (2) [lanaure ce npencrassat tadnnyno (Tabmuua 2); (3) UscnenBane
Ha nBIDKeHneTo. [padudHo npeacTaBsHe Ha 3aBucuMocTTa X = X (¢ 2) . Jomycka ce. ge
JIBIDKEHHETO Ha TOMYETO € paBHOyCKopuTenHo. Cie10BaTeIHO B IPOM3BOJIECH MOMEHT

1 2
BpEME KOOPJMHATATa My C€ OIPEIENs o popMyara X = 5 at® Jlanaute3a X u t° ce

Npe/ICTABAT B tabmuna (tabnuma 3). Ha ¢ur. 7 e npeacraBena rpaduaHO 3aBUCUMOCT-
Ta X = X(f ) (4) Ananusupa ce moctpoeHara rpaduka (¢pur.7) u ce onpenens Buaa Ha
JIBIOKEHHE Ha TsU10TO. [ padukara e npasa nuaust. [IpaBu ce n3Boja, 4e ABMIKCHUETO HA
TOITYETO € PABHOYKOPUTEITHO
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Tabamuua 2. JlanHu 3a KOOpAWHATaTa U BPEMETO OT CHUMKaTa Ha dur. 6

£(s) 0,2 0,4 0,6 0,8
x (m) 0,1 0,4 0,9 1,6
Tab6auua 3. Jlanan 3a X u t?
x (m) 0,1 04 0,9 1,6
£(s) 0,04 0,16 0,36 0,64
~
x
1.6 -~ 2 ;
1.2 i
o8| T~ : i
094 ________ L} E E
= oL : 1 : _
0 0.16 0.32 0.48 0.64 12

®urypa 7. I'papuka Ha 3aBHCUMOCTTa X = x(t 2)

3aKJIIOUUTETHU OeJIeKKU

OnucaHuaT METOJUYECKU TOAXO] € CBbP3aH ChC Ch3AaBaHE Ha HOBU MOJAEIHU MpU
ChBMECTHATa JICHHOCT Ha y4UTeNsd U ydeHuuTe. OTTYK IPOU3THYA U HEroBaTa eBpHC-
THYHA ChITHOCT. HoBHTE MOeny ca rpadyiaHu (CXeMH, JrarpaMu, TaOIUITH, TpapUKH Ha
(hyHKIIMOHATHH 3aBUCUMOCTH MEXIY (DM3WYHU BEITUIMHN ) U 3HAKOBA MaTEMAaTHIECKH
(bopmyiu 3a GU3NYHM BEJTMUNHU U 3aKOHH).

IToaxoabT e excnepuMEeHTHpaH MpU U3ydaBaHe Ha pasznen ,,Kunemaruka®, necetu
KJIac, paszen ,,[0K B pa3Iu4HU Cpeiu‘, IeBETHU KIIac, pa3aen ,,[OMIMHHY IBICHUS , 0OCMU
kiac B CpeHOTO 00111000pa3oBarenHo yuwnuiie ,,[1. Xunengapcku*, [Inmosaus. Pesyi-
TaTHT OT IIPIJIATAHETO Ha TTOX0/a € (hopMHUpaHe Ha TPAWHH, CACTEMHH U 3abJI0O0YCHI
3HAHUS 32 U3yYaBAHUTE MMPOTICCH U SIBJICHUS Y YUCHUITUTE, & TaKa CHIO U pa3BUTHE Ha
YMEHHATA UM 32 pad0Ta C MOJICITH, HHTEPIIPETAINS 1 OCHOBHU HHTEIICKTYATHA MUCIIOBHU
oreparyy — aHallu3, CHHTE3, KOHKpeTHU3alus, 00001masane u jip. Beudko ToBa, OT cBOs
CTpaHa, MOBUIIIaBa KaYeCTBOTO HA yUeOHUS MPOIIEC 10 (hU3UKA.
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FORMATION OF A NEW KNOWLEDGE THROUGH GRAPHICAL
MODELING IN PHYSICS EDUCATION

Abstract. The author offers a novel approach for the formation of new knowledge
in physics education in secondary school. It is associated with the inclusion of graphical
modeling of the physical laws, processes and phenomena. Such approach enriches the
theory and practice of teaching physics with new ideas for building a system of student
knowledge and skills for working with models, interpretation and logical thinking.
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