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ITPUJIATAHE HA TPAOUYEH METO/1
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INPABOJIMHENHO ABUKEHUE
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Pe3tome. I'paduunust metos B 00yueHHeTo 1Mo Pu3MKa € Harie/eH, JOCThIICH
u uHpopmMaTHBeH. ABTOPHT MPEACTaBsi HOB METOANYECKH MOIXO0/ 32 MPHIATaHETO
My IIpY M3y4aBaHe Ha PABHOIIPOMEHJIMBO MIPABOJMHENHO ABMKeHUE. Toll € CBbp3aH
C W3MoJ3BaHe Ha MHTEpHET pecypca Volfram Mathematica Online u HeroBute
rpaguyHN BB3MOXKHOCTH. Pasmiexjga ce W pemaBaHe Ha TpaduyHM 3a1adyd.
[IpencraBeHa e MeTOIMKA 3a pelIaBaHE Ha 3a7a4d 3a U3BIMYAHE HA HH(QOpMAIIHS OT
kuHeMarn4dHa rpaduka. [IpeutoKeHUsIT OIX0/1 000raTsBa TEOPUSITA U IIPAKTUKATA
Ha oOy4eHHeTo Mo (U3MKa C HOBH HICH 3a (popMHpaHEe Ha KadyeCTBEHW 3HAHUS,
rpaguYHN YMEHUS M JIOTHYECKO MHUCIICHE.

Kniouoeu oymu: KOMIIOTHPHU TPaQUKH; METOMOJIOTHS; IBIKEHHUE; (DrU3KKa

YBoa

I'pacduunusT MeTO € METON, MPH KOMTO ce W3MOMN3BaT IpadMIHN MOJIETH Ha 00eK-
TH, SIBIICHUSI U 3aKOHOMEPHOCTH, KOHTO IpPEICTaBAT TEXHH ONPEICICHU EIEeMEHTH,
CBOMCTBA U OTHOILEHHS C OTHOCHTEHO THKAECTBEHH PENIALIMK M aHAJIOTUH TIPH CIia3-
BaHe Ha Kputepuu 3a nopoodue (Paznes, 1996).

HeoOxomumoctTa oT npunarade Ha TpaduyHUs METOI B 00y4eHHETO Mo (u3hKa
ce omnpeqes OT MPEeUMyIIecTBara My: HH(POPMATUBHOCT, YHHBEPCATHOCT, HHBAPUAHT-
HOCT, JJOCTBITHOCT, OOEKTUBHOCT, JlakoHn4HOCT (Wenning & Vieyra, 2015; Bonham,
2007).

[Tpu m3non3BaneTo My OBP30 U JIECHO Ce pa3rpaHuyaBar MO3HABATEIHH CTPYKTYPH,
aKIEHTUpa ce Ha Hal-ChIIECTBEHOTO, Pa3BHBa Ce HAOIIONATETHOCTTA, CTUMYJIUPAT Ce
3pHTENTHATA TaMeT U MUCIIOBHATA JieiiHOCT Ha yueHurmte (Hattikudur et al.,2012; Friel
etal., 2001).

I'pacdmunnTe MOAENH ca JOCTHITHM 32 YYCHULUTE OT PA3IMYHa YUHIHIIHA Bb3pacT
(Deacon, 1999).

I'pacdmunnTe MOMEIH, KOUTO Ce M3ION3BAT B OOYUYEHHETO 0 (PU3HUKa, ca: Qu3nde-
CKH rpauKH, CXeMH1, PUCYHKH, BEKTOPH, CUJIOBH JINHUH, TEPMOAMHAMHYHH THAr PAMH,
OCLIJIOrPaMH, €HEPreTHYHH JarpaMy B aTOMHaTa (pU3UKa, IOTCHIMATHN KPUBH B S~
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penara ¢usnka. OcoOeHO BaXKHU U C TOISIMO TPHJIOKEHUE HAMTOCICABK Ca KOMIFOThP-
HUTE rpa)UIHN MOJICIIH.

Hait-yecto m3nomseanu B 0OydeHHETO MO (r3HKa ca (PU3UYCCKUTE TPaUKH.
B ta3u Bpb3Ka, B 4ACTHOCT onpe/esisiMe TpaduaHIs METO] KaTo HArJIeIeH METO]] 32 OT1-
rcaHue Ha (PU3MYHU 3aKOHU, TIPOLIECH U SIBIICHUS upe3 Tpad)UuHO MPEACTABSHE U aHa-
N13 Ha (PYHKIMOHAITHY 3aBUCHMOCTH MEXK/TY XapaKTePHU 3a TIX (PU3UYHU BEITUUUHU.

I'paduunmsT METO/ € BOYKSH HAYMH 32 MPEJICTABSIHE U U3CIIS/[BAHE HA MEXaHUIHOTO
nskenne (Sokolowski, 2017; Canderle, 1999; Leonard, 2000; McDermott.et al, 1987,
Adams, 1981). B Ta3u Bpb3Ka, pa3nenst ,,Kunemaruka“, KOWTO ce U3y4yaBa TbPBOHA-
YaJIHO B OCMHU KJ1ac, € OJarofiareH 3a nmpuiiarane Ha To3u Metojl. KunemarinyauTe Be-
JMYMHU CKOPOCT, YCKOPEHUE, BT, IPEMECTBAHE CE BHBEIKIAT HA OCHOBA IpauIHOTO
VM TIPEJICTABSHE M aHAJIN3 Ha MTOCTpoeHU rpaduku. KuHemaTnyHuTe 3aKOHU (3aKOH 32
CKOpOCTTA, 3aKOH 3a ITBTsI, 3aKOH 32 JIBIDKCHUETO) ChIIIO CE NPE/ICTABSIT rpa)iuHO U Ce
WHTEPIIPETHPAT.

Omnucanne HA MOAX0/1A MPH M3yYaBaHe HA PABHONPOMEHJIMBO NPABOJUHENHHO
ABMIKEHHE HA MAaTepPHAJIHA TOYKA B OCMH KJ1ac

OcHOBHUTE (PU3UYHHU 3aKOHHU Ca 3aKOHBT 3a CKOPOCTTA U 3aKOHBT 33 YCKOPEHHETO.
[pennarame MHOTO HarieHa rpagUyHa HHTEPIPETALHS HAa TE3U 3aKOHH, KOATO YUH-
TEJSAT MOXKE J1a M3I10JI3Ba MPU MPETIOAABAHETO UM.

1. 3axoH 3a yckopenuemo @ = COTSt

Ha marepuanHara TouKa J€iCTBa Cuiia, KOSTO U MPHaBa MOCTOSHHO YCKOPEHHE.
Koraro cunara e HacoueHa 1o Mocoka Ha 0CTa X, yCKOPEHHETO € B ChlllaTa OCOKa U €
nonokuTenHo, T.e. @ = 0. I'paduxara Ha yckopeHHETO B TO3M CiTydaii € paBa JUHUS,
pasmonoxena Haj adcuucara, ycropeaHo Ha Hest (¢ur. 1). Koraro cunara e HacoueHa
MPOTHBOMOJIOKHO Ha TIOCOKAaTa Ha adcuucara, yCKOPEHUETO € OTPULaTeNnHoO ((ur. 2).
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®urypa 1. [padurka Ha TOTOKUTETHO TOCTOSTHHO YCKOPEHUE
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®urypa 2. ['paduka Ha OTPULIATEITHO TOCTOSHHO YCKOPEHHUE

2. 3akon 3a ckopocmma ¥ = vy + a. (t — tg)

Pasmexxmame nBrKEeHHE B €IHOMEpPHA KOOpAWHATHA CHCTEMa IO OCTa X TPH
HadaJTHA yCIIOBHS: MOMEHT L, HayallHa KOOpAWHATA X , HaYaJHA CKOPOCT ¥y U
yCKOpeHne &. Bb3MOXKHY ca YeTHpH cirydas:

a) xg = 0, ¥>(0— HavayHata KOOpJHMHATA X JIEKH HASICHO OT T. 0. CKOpOCT-
Ta € HacOo4YeHa 110 MOCOKa Ha ocTa X . [Ipu nBmXeHneTo HaasICHO MOMOKUTETHATA
KOOpIMHATA Ha TOYKaTa HEMPEKbCHATO PACTE IT0 IMHEECH 3aKOH.

0) xy = 0, v < 0 — xoopnuHarara X nexu HagsicHo oT T. O. CKkopocTTa € Ha-
codeHa oOpatHO Ha octa X . [Ipu IBMKEHNETO HAJIABO KOOpAWHATATA HA TOYKATa €
TIOJIOKMTENTHA U HaMaJlsiBa TMHENHO. B onpenienen MomenT #; T4 craBa Hyna. Cren
TOBaA TS € OTPUIIATETIHA U HAPACTBA B OTPHUIATETHA MTOCOKA.

B) Xy = 0, ¥ > 0 — xoopauHarara XX jJexu HaasiBo oT T. 0. CKkopocTTa € Ha-
COYeHa 110 TTOCOKa Ha ocTa X . [Ipu ABIKEeHNETO HaIICHO KOOpAMHATATA HA TOYKATa
€ OTpHIIaTelIHA ¥ OTPHUIIATEIHUTE VM CTOMHOCTH HaMalsiBar. B ompesiesieH MOMEHT
{; T4 cTaBa HyJa. [10-HaTaTBK T4 € MONOKMUTENHA M PACTE B TIOJ0KUTEIHA IOCOKA.

r) x5 < 0, ¥ <0 — xoopauHarara Xy jgexu HaasiBo oT T. O. CKOpOCTTa € Haco-
YeHa TPOTHUBOTIOIOKHO Ha MOCOKaTa Ha octa X . [Ipu ABMKEHMETO HAISIBO OTPH-
[aTeTHaTa KOOpAHATa Ha TOYKaTa HeMPeKhCHATO pacTe.

CroTBeTHUTE YeTHPH TpadUIHN MPEICTABSIHUS Ha 3aKOHA 32 CKOPOCTTA ca I1o-
Ka3aHu Ha Qur. 3.
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®durypa 3. [padudno npescraBsHe Ha 3aKOHA 32 CKOPOCTTA ITPH PABHOIIPOMEH-
JIMBO JIBUYKCHHE

I'paduanoTO MIpencTaBsHE HA TE3U 3aKOHH MOXKE JIa C€ peallu3upa u ¢ IOMOIITa
Ha MHTEpHET pecypca Volfram Mathematica online."

[Iporpamara Mathematica yiexxu B ocHOBara Ha To3H pecypc (Gocheva, 2008).
Jlo Hero uMa cBOOOJICH JOCTHIT K MOXE JIa Ce Mpujlara B 4acoBeTe 1o (usuka.

Bb3MokHOCTHTE Ha TpOrpaMara, KOUTO MOTaT Jia Ce U3IMON3BaT OT yUCHHIIUTE,
ca YepTaHe Ha AByMepHa rpaduka mpu 3amaaeHa Ggopmyina Ha GyHKIHUITA U TPAHH-
II1 Ha MPOMCHJIMBHUTE U YepPTaHEe Ha JByMepHa rpaduka 1o 3aJaJieHH KOOPAHHATH
Ha ToukuTe. Ha yyeHnure ce mpejarar JaHHU 3a CKOPOCTTa | 3a BPEeMETo (Tad-
muna 1). Yuurenar moctaBs 3ajadara Jia mocTposT rpadukaTa Ha U3MCHEHHE Ha
CKOPOCTTa C BpeMETO. 3a Tasu el Te u3monssar Volfram Mathematica online.?

Tadnuua 1. J[anHM 32 CKOPOCTTA U BPEMETO MPU PABHOYCKOPUTEIHO JABUKEHUE
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®urypa 4. ['paduka Ha 3aKkOHa 38 CKOPOCTTA IIPU PABHOYCKOPUTEITHO IBUKEHHUE

Amnanuzupa ce noctpoenara rpaduka (dur. 4). 3aBucuMocTTa € TMHEHHA U Tpa-
¢ukara e npaBa JUHUS.

Jpyra B3MOXXHOCT Ha rpad)U4HUsI METOJ € MOCTposiBaHE Ha (u3nvecka rpa-
¢uka no Qgopmyna. Ha yueHuuTe Moxe Ja ce MOCTaBH 3ajava Ja MPeACcTaBsT
rpaduyHO 3aKoHa 3a ckopocTTa ¥ = 6 + 2t ¢ momorura Ha Volfram Mathematica
online" (¢ur. 5).
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®urypa 5. Tpapuyno npeacTaBsHe HA 3aKOHA 3a CKopocTTa ¥ = 6 + 2t
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I'paduunuTe 3a1a4n ca OPUTHHAIHO JUIAKTHUECKO CPEJCTBO B JEHHOCT-
Ta Ha yYHUTENs MpH MpenojaBaHe ¢ rpapuyeH meton. Te ce moapasaessaT Ha
JIBe OCHOBHHU TPYIH 3a MOCTPOsiBaHE Ha rpaduka v 3a U3BIUYAHE HA HHPOP-
MaIus OT TmocTpoeHa rpaduka. 3agauuTe 3a U3BIMYaAHE HAa WH(OpPMAIUsSA OT
KHHEMaTU4YHa rpaduka mpeanonarar: onpeaeiisiie Ha BHJAa HA JBHIKCHUETO;
OTpeNeNsiHe Ha YHCICHUTE CTOWHOCTH Ha BEJIUYMHHUTE; ONpEJeisiHe HaYnHA
Ha U3MCHEHHE HA BEIMYUHUTE (HAPACTBAT, HAMAISIBAT, OCTABAT MOCTOSHHU);
ompenensHe Ha Gopmysara 3a rpa@UIHO MpejcTaBeHa GYHKIMOHATHA 3aBU-
CHUMOCT.

[Ipennmarame MeToaMKa 3a pelraBaHeTO Ha TakwBa 3amaun. Onpenensir ce:
(1) BugpT Ha nBmxkenuneto; (2) KakBa e ¢pyHKIIMOHATIHATA 3aBUCUMOCT, MIPEI-
craBeHa rpaduyHo; (3) MamadbT 3a YUCICHUTE CTOHHOCTH Ha (U3UYHHTE
BennuuHU; (4) Hauamnara, kpaiiHara u (M1M) MEXKIWHHUTE TOYKH OT JIMHUS-
Ta Ha rpaduKara ype3 MOCTPOSBAHE HA MEPICHAUKYIAPU KbM KOOPJUHATHUTE
ocu; (5) UucaeHuTe CTOMHOCTH HA BETUYUHUTE, ChOTBETCTBAIIM HA TE3U TOY-
ku; (6) IlpeaBun 3akoHa 3a ABUXKEHUE B OOI BHJ U OMPEICICHUTE YHCICHU
CTOMHOCTH HA BEJIMUUHUTE, CE 3aMUCBa (hopMysaTa Ha 3aKOHA 3a KOHKPETHOTO
JBIDKCHUE

[IpeacTaBsiMe U MpUIIAraHETO HA METOMKATA MPHU pelllaBaHe HA KOHKPETHA
3ajaya.

3adaua. Ot Tpadukara Ha 3aKOHa 3a ckopoctra ¥ = 6 + 2t ompenenere Ha-
YajHaTa CKOPOCT U YCKOPEHHETO. 3aluiieTe 3akoHa 3a yckopenueto. Ilocrpoiite
rpadukara Ha YCKOPEHHETO.

Hauannara ckopoct € 6 m/s.

Omnpenens ce yCKOPEHHETO OT rpaduKara Ha 3aKOHa 3a CKOPOCTTA.

1. M30upar ce aBe TOUKM OT JIMHUATA HA rpadUKara U ce ONPEIeIsT TeXHUTE
koopauHaru (1,8) (2,10)

2. Onpenens ce pa3vkara B OpJAMHATHTE Ha TOYKUTE ¥y — ¥y = 2 m/s

3. Onpenens ce pasziukara B abciucure Ha Toukute t, —t, = 1s

Aw Vg — 1y 2
4. O6pasyBa ce OTHONIEHHETO — = ———= = =
At bty 1

=2m/fs?.

3aKkoHBT 3a yckopeHuero ¢ @ = 2 m/s“.a = 2 m/s°. ®ur. 6 npencrass

rpadukara Ha 3aKoHa 3a yckopenuero @ = 2 m/s“a = 2 m/s°,
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durypa 6. I'paduxa Ha 3aK0Ha 3a ycKopeHHeTo @ = 2 my/s 2

3aKII0YHUTEeTHH Oe1eKKH

['paduanamsT METO € HATTIeNeH, TOCThIIeH 1 HHpopMaTuBeH. OCOOCHO BaXKHO €
W3MOJI3BAHETO MY TIPU U3yYaBaHe HA KHHEMATUYHUTE 3aKOHH, B YACTHOCT 3aKOHHUTE
3a CKOPOCTTa M YCKOPEHHUETO MPH PaBHOYCKOPUTEIHO JBIoKeHHE. KoMIMoThpHHUTE
rpauHI MOJICJIM U TEXHUAT aHAM3 TO3BOJISIBAT HATIIEIHO U 33 IBIIO0YCHO J1a ce
npeAcTaBu GU3NYHUAT CMUCHIT HAa TOBA JIBH)KCHHE M BEIMUUHUTE, KOUTO TO Xapak-
tepusupar. [Ipu ToBa yueHHIIUTE NOTy4aBaT Ka4eCTBEHH U TPAHU 3HAHUS U Y TSIX
ce hopmmpar rpaduaan ymeHnus. Ch3maBa ce HHTEpeC KbM paboTa ¢ KOMIIOThPHH
rpayKy U MOJI0KHUTEHA MOTHUBAIHS 32 YUCHE.

KunemaTinuHHUTE 3aKOHU MOTAT Ja € OHATICST U C KOMITIOTBPHH MPE3CHTAIHH.
Jlpyra Bb3MOXKHOCT 32 MPENoJaBaHeTO UM € rpaduuHO MpE/ICTaBsIHe, HHTepIpeTa-
YISl U peliaBaHe Ha rpaduuHu 3aJ1a4K ¢ TIOMOIITA Ha HHTEPAKTHBHA JhCKA.
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USE OF THE GRAPHICAL METHOD TO STUDY UNIFORMLY
ACCELERATED MOTION

Abstract. Graphical method in physics education is accessible, visual and
informative. The author presents new methodical approach for its applying in
order to study uniformly accelerated motion. It is connected with applying the
Internet resource Volfram Mathematica Online and its graphical opportunities. It
is considered solving graphical problems. Methodology for extracting information
from kinematic graphs is presented. This approach fortifies theory and practice of
the physics education with new ideas for forming qualitative knowledge, graphical
skills and logical thinking.

Keywords: computer graph; methodology; motion; physics
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