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I'PAONYHU 3AJTAYHU B OBYYEHUETO
IO ®U3UKA B CPEJHOTO YUUJIMLIE
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Pe3rome. [pencraBeHa e mbiHa Kiacuukanus Ha rpa@UIHUTE 33a4u B 00yUe-
HueTo 1o ¢usmka. [IpencraBena e ChIo METOANKA 3a pelIaBaHe Ha rpadMuHU 3a/1aqH.
Mertonuueckute OSJIEKKH ca CBbP3aHH C YCIEIIHOTO pellaBaHe Ha TpadMIHUTE 3a1auH
OT yYCHULIUTE.
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Yeon

PemaBanero Ha U3NMYHU 3a7a4M € €IUH OT OCHOBHUTE METOJAH B OOYYEHHETO 110
¢uzuka B cpeqnoTo yumimiie. C momorira Ha To3u MeToj ce 00001aBaT 3HaHus 3a
00CKTH W SIBJICHUS, CH3JIaBaT C€ M CE peliaBar MpoOJIeMHU CUTYyaruu, GOpMHpPAT Ce
NPaKTHYECKU U UHTEIIEKTYyaJIHH YMEHUs, OPMHPAT e KauecTBa Ha JINYHOCTTA Ha yue-
HHKa KaTo 11eJICHACOUYEHOCT, aKyPaTHOCT, JUCUUILTHHUPAHOCT, Pa3BUBAT CE€ TBOPYECCKH
CIIOCOOHOCTH M €CTETHYECKO Bh3ITUTAHNUE.

Cropen JlamutoB & @punman (1987) rpadmananTe 3a1a4u ca BUJ 337a49H, B KOUTO
O0EKTHUTE U TEXHUTE XaPaKTEPUCTHKH Ca 3a1aeHu rpaduuHoO.

Ha ponsita u 3HaueHuero Ha rpadU4HUTE 3a]a4K B 00y4eHHETo 1o (U3uKa ca moc-
BETECHM MHOTO Pa0OTH B IICHUXOJIOTO-NIEaroruueckara 1 MeTou4ecKaTa JuTeparypa.
OCHOBHHUTE aKLEHTH B TSIX €A BbPXY 3HAYCHUETO HAa rpadUKUTE 3a pa3BUTHE HA MU-
CIICHETO Ha YYCHUIHTE, a TaKa CHIIO U 32 OPUCHTUPAHETO UM B Pa3IMYHH OOJIACTH Ha
npakruyeckus xkuBoT (Deacon,1999; Lodz.& Chelm, 1988).

Easton (1985) orGensi3Ba, 4e npu pemaBaHe Ha rpaU4HM 33Jladd C€ peau3nupa
Hal-roisiMa HareIHOCT Ha NMPEACTAaBUTE 3a PAa3IUYHU (PU3UYHU MPOLECH, ThI KaTo
rpadukara rmoxkasea crenrukara Ha rmpoieca, IpaBu pazdonupaemMo GU3NIHOTO SBICHHE,
JlaBa Bb3MOKHOCT J1a C€ IIOJIy4Hd MJIH [IOSCHU OTTOBOPBT HA 33/1a4ata.

Jpyru aBTOpH OTYUTAT CHIISCTBEHMS IPUHOC HA TpaQUUHHUTE 337a4d 33 Pa3BUTHE
Ha JJOTMYECKOTO MHUCJICHE Ha YUCHUIUTE, (PU3NYHATA UM MHTYHILIUS U yCIelHa padoTa
¢ rpadnann monenu (borBuaHNKOB & JloMoB, 1979; Fan, 1992).
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Ipaguunu 3a0auu 6 oOyuenuemo no uzuxa 6 cpeOHOMo yuuIuuje

I'padmunmTe 3a1a4m ca CpenCTBO 3a M3TPaXKIaHe HAa YMEHHS 3a IpHiIaraHe Ha Gpusnd-
HHTE 3HAHWS, 32 ObP30 M3BIMYAHE HA TOJIe3HA MHOPMALS U 32 Ch3J[aBaHe Ha HHTEpeC
y ydeHHIuTe KbM pabdota ¢ rpaduku (PaitueBa & Mopnanos, 1999).

Kaacupukanus Ha rpagpuvynnTe 3a1a4M 10 puznka

[Ipencrapsme mbiiHa KiTacuUKaIyst Ha TpadUIHATE 33/1a9H 110 PA3INYHH TPH3HAIIH.
B 3aBHCHMOCT OT y4eOHOTO ChIbpXKaHKE, 32 KOETO C€ OTHACAT, T¢ OuBaT: rpadguaHm
3anaun no Kunemaruka, Jlunamuka, Cratuka, MexaHU4HU TPENTEHUS U BbIHU, Tep-
MOJIMHAMHKA ¥ MOJIeKyiHa (pu3uka, EnexrpuyecTBo u MarHeTn3bM, OnTuka, AToMHA
u speHa pusuka.

B 3aBucuMOCT OT TOBa Jaii ce M3MO0I3Ba MaTEMATHYEH anapar 3a pelraBaHeTo uM,
WK He, Te OMBAT: KOIIMYECTBeHH M KadecTBeHU. KonmmuecTBeHn rpaduyHm 3ama4uu ca
TE€3H, YUUTO OTTOBOPH CE MOJTyYaBar ¢ MOMOIITa Ha MaTeMaTHYHUs arnapar. KadyectBenn
rpadbuYHA 3a/1a9U ca 3a/1a41, YAUTO yCIOBH ce (POpMYJHpar ¢ moMOIITa Ha rpaduka,
cxema, pucyHka u ap. Ilpu To3u TUIl 3a1a4u OTTOBOPHT C€ KOHCTPYHpPA Bh3 OCHOBA Ha
WHTEpIpeTanusTa Ha ChOTBETHUA TpaduueH mojen. PermaBaneTo Ha TakaBa 3amada
3armovBa ¢ aHaJIM3 Ha YCJIOBHETO M. B mpolieca Ha TO3W aHamW3 ce MOCTPOSBAT WU
M3IIONI3BAT JIAJICHUTE B YCIIOBUETO rpaduyHu n3oopaxkeHus. CHHTE3bT Ha pe3yJTaTUTe
OT aHaJIM3a Ha 4YepTeka ChC ChOTBETHATA (PM3NYHA 3aKOHOMEPHOCT JlaBa OTTOBODP Ha
BBIIPOCA B 3a/1a4aTa.

OcobeHo roisiMa ToJi3a UMa B CIIy4auTe, KOraTto ca JaJeHH IMOCIeI0BaTeTHO PU-
CYHKHTE, KOUTO (PUKCUPAT OTJICITHUTE €TaIu Ha JajieH GU3NYCH MPOIEC WU SBICHUE.

B nsxou pa3ienu Ha Kypca 1o (pru3uKa B CpEIHOTO YUHIIHIIE, KaTo ,, EnekTpraecTBo n
MarHeTu3bM ", ,,BbhIIHOBa onTHKa“, Tpa)MIHUSAT METO/] CE OKa3Ba €MHCTBEHO Bh3MOKEH
HAuYWH 3a pellaBaHe Ha Ka4eCTBEHH 3aa4H.

B 3aBucuMOCT OT 3HaHHATA I yMEHHSITA, HEOOXOMMH 32 PEIIaBaHeTO UM, TpapUIHATE
3a/auu OMBaT: TPEHUPOBHUHH, MTO3HABATEIIHA M TBOPYECKH. TPEHUPOBBYHUTE 3a/1aun
ce Tpuiarar 3a 3aTBbp/sBaHe Ha HOBH MaTepHall. 3a pelraBaHeTo MM Ce Mpujarar
YCBOCHH 3HaHUS, U IIPH TOBA — B CTEPEOTUNHH cuTyaruu. [lo3HaBarennnTe rpaduaHm
3aauu OuBaT MPOOIEMHO-TTO3HABATEIHHA U HEeNpobieMHo-1mo3HaBarenHu. [Ipu Herpo-
ONeMHO-TI03HABATEIHUTE 3aJ]a4l YUYUTEIAT 00sICHSABA TSIXHOTO pemenue. [Ipodmem-
HO-TTO3HABATETHUTE 3aJ1a4M ca TE3H, B KOUTO rpaduKara ce U3I03Ba 3a Ch3aBaHe Ha
npobnemHa cutyarus. Hanpumep: onpezensHe Ha (pu3nyHa BeTMYMHA HA OCHOBA Ipa-
(uvHO TpeicTaBsHe Ha (PYHKIIMOHATHA 3aBUCHMOCT MEKIY JPyTy (PU3NIHH BETUINHU.
3anaunTe, CBbP3aHU C MPECTABSIHE HA IMPOIIECH OT €IHU KOOPIUHATH B IPYTH, CHIIO CE
OTHACST KbM IIPOOIEMHO-TIO3HABATEIIHUTE TpapUIHM 3a/1a9H.

TBopueckuTe rpadUyHA 3a7a49M B TIOBEYETO CIIy4ad IPEAIIONAraT OChIIEeCTBIBaHE
Ha IIMPOK MPEHOC Ha rpaduHU 3HAHWS W YMEHH B HOBU cuTyaruu. llpu pemnraBane
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X. Ilemposa

Ha TaKWBa 3a/1aud MOTaT Jia Ce Ch3alaT YCIOBHUs, KOUTO Mpemonarar GopMylIvpaHe Ha
HOB MpOo0JIEM OT YYSHHIIUTE ¥ TOCOYBAHE HA ITHTHUINA 32 HETOBOTO pelllaBaHe.

B 3aBucuMoct ot ¢yHKIIMATA HA TpaduKara B 3a1a4ara rpaguaHATe 3a0a91 OMBAT:
(a) 3amaun, B yCIIOBHETO HA KOWUTO € 3a/aeHa rpaguaHo (pyHKIIMOHATHA 3aBUCHMOCT
MEXIY (PU3NYHU BEJIMYMHU UITH CE M3MCKBA 3aBHCUMOCTTA J1a C€ TIPE/ICTaBH rpaduvHo;
(0) 3amaun, npeanonaramy rpadpuuHa HHTEpHIpeTanus Ha (PU3NYHU TPOLIECH H SIBJICHUS,
(B) 3ama4m, B KOUTO TpaMUHMUAT CIOCO0 Ha 3a/laBaHe Ha 3aBUCHMOCTTA MEKIY BEJH-
YUHHUTE IPEMUHABA B TAOIWYCH WA aHAIUTUYEH U 00paTHO.

B 3aBucumocCT OT cTeneHTa Ha akTUBHU3AIHs Ha ISHHOCTTA Ha YISHUITUTE B IIpoIieca
Ha penIaBHEeTo UM TpapUuHUTE 33/1a491 OUBAT: (a) HEChCHCTRAIIN 32 aKTHBH3AIHSITA Ha
MHUCJICHETO; (0) YaCTUYHO ChACUCTBAIIM HA TO3U NPOILIEC; (B) AKTUBU3HMPAILY MUCIOBHATA
JIEWHOCT Ha YYEHHUILIUTE.

MeToauka Ha pemiaBaHe Ha rpa¢uyHM 321244 0 Gpusuka

OT HampaBeHUS JTUTEPATyPEH 0030p YCTAHOBHXME, Y€ B YUCOHUITUTE U yICOHUTE
moco6wus 1o (pru3rKa ¥ METOMKA Ha 00yHIEeHHETO 1Mo (PU3NKa HAMa pa3padoTeHa METOIMKA
3a pemaBaHe Ha rpaduyny 3a1a4u. [IpencraBsme pazpaboTeHa OT HAaC TakaBa METO/INKA.

1. Onpenenst ce oOeKTUTE B 3a7adara U XapakTepucTukure uM. [lociaeqnure ca
(U3NYHN BEJTMYMHH, NTPEICTAaBEHN CUMBOJIMYHO WIN rpaduuHO, HAIPUMEP: U3MUHAT
BT, BPEME 3a JIBIKCHHE, HAIIraHe, 00eM u Jp.

2. KoHkpeTH3upar ce XapakTepUCTUKUTE Ha 00CKTUTE — SIBHO 3aJ1a/ICHU, HESIBHO 3a-
JIaJIeHN, OTpeieNieH: (KOTMYECTBEHH 1 Ka4eCTBEHH) M HEU3BECTHH (THPCEHU (PH3UIHU
BETTUYHMHH).

3. OnpenensiT ce B3aMMOBPB3KUTE MEXy OOCKTUTE, a Taka ChII0 U (PU3HUHUTE
MIPOLIECH U SIBJICHUSL, JISJKAILlM B OCHOBATA HA 3aJa4HaTa cuTyauus. [[punomMHAT ce chiio
(bu3YHUTE 3aKOHU U (HOPMYITH, OMUCBAIIN PA3IIeKAaHHS HU3MUYCH TPOIISC UITH SIBIICHHE.

4. Ha To3um eram 3amo4Ba IejieHacoueHo GopMHUpaHe Ha YMEHUs 3a pelaBaHe
Ha ¢u3MUHaTa 3aj7a4a ¢ nmomomira Ha rpadpuuen metox. [locTposiBa ce puzmuecka
rpaduka, ako 3ajiayara € 3a oCTposiBaHe Ha rpaduka, uiu ce padoTu ¢ rpadukara,
aKo 3ajjayara € 3a MHTepIpeTanus Ha Tpaduka WK 3a U3BIMYAHE HA MHPOPMALHS
oT rpaduka.

Ipu 3ama4u 3a moctposiBaHe Ha pu3nvecka rpaduka aHaTuTHYHATA HopMa Ha
MpeICcTaBsIHE Ha 3aBHCHMOCTTA CE IIPEBPBINa B TabnnyHa. TabimnmaHara popMa cChabpxa
CTOMHOCTHTE HA He3aBHUCHMAaTa U 3aBUCHUMaTa IIPOMCHJIMBa (i)I/ISI/IT-IHa BCJIMYMHA U €1~
HUIMTE 32 u3MepBaneTo uM. Ciie ToBa TabaruHaTa GopMa ce peBpblia B rpaduyHa.
[To onpeaeneHnTe KOOPIAMHATH CE IOCTPOSIBAT TOUKUTE, a IO TSAX — rpaduKara Ha 3aBU-
CHUMOCTTa MEKAY JIaICHUTE B YCIIOBHETO Ha 3a7a4yaTa (PU3NYHU BEITMUUHH.
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AKo 3ajadara e 3a M3BIMYaHe Ha MHpopManus oT rpaduka, ce pasmiexna CbIbp-
JKaTeJIHaTa CTPYKTypa Ha (usudeckara rpaduka. Ts nmpeacTapisiBa CbIbpKaHUETO HA
KOHKpeTHara rpaduka 1moj ¢opmara Ha ChKISHUS 1 yMo3akimoueHus. ChabpikareiHaTa
CTPYKTypa BKIIFOYBA ONpeeIsIHe Ha:

(a) ynceHUTE CTOMHOCTH Ha (DU3MYHHTE BEIMYMHHU OT NOCTpOeHa rpaduka;

(0) xapakTepa Ha (pyHKIMOHAIHATA 3aBUCHMOCT, MpeAcTaBeHa rpadguaHo (mpaBo
HPOIIOPIMOHAITHA, 00PAaTHO MPOIMOPIMOHANTHA, KBaJpaTHa U Jp.);

(B) cienuuuHUTE 0COOSHOCTH Ha pa3mIekKaaHaTa 3aBUCIMOCT | JIp.

ITpm 3amaum 3a nHTEpHIperanys Ha Gu3nuecka rpaguka yaeHHIUTE paboTAT ¢ Tpa-
¢uxara, onucsamia gajeH GU3MUYCH Npoluec WiK sBieHne. Hanpumep npu padora ¢
rpadukaTa Ha mporeca TOINI00OMEH YYSHHUIIUTE ONPEIEIST IMPOLECHTE, CBbP3aHHU C
NONTBIAHE M OT/EJSIHE Ha TOIUTMHA, a TaKa CBIO U TEXHUTE KOJINYECTBEHH XapaKTe-
PHCTHKH — KOJIMYECTBO TOIUIMHA, TEMIIEpaTypa.

5. U3BbpuBa ce y4eOHO-ITO3HABATENICH aHAIM3 Ha Mpolieca Ha peliaBaHe Ha rpa-
¢ununara 3aga4a. Ha To31 eran ce M3BbpIIBa OLICHKA HA e()EeKTUBHOCTTA HA TPaUIHHS
METOJ 32 pellaBaHe Ha KOHKpeTHara (pu3ndHa 3aj1a4a.

Metoguyecku 0ejiesKKH, CBbP3aHM C PellIaBaHeTO HA rpaduYHM 321a44

B y4eOHUs nmpouec no puznka

PemaBanero Ha rpaduuHU 3a1a4M TPsiOBa Ja ObJe LEIEHACOUEHO, CUCTEMHO U Ja
ce MOIYMHSBA Ha 001l ITOX0/ Ha paboTa Ha yuuTens u yueHuuute. [Ipean nsyqyasane
Ha pasziena, B KOWTO 1ie ce peranar rpaguyHy 3a1a4du, yYUTessIT TpsiOBa Aa HanpaBH
CJIEAHOTO:

(A) da aHanu3upa y4eOHOTO ChIBbPKAHUE 32 U3SACHSIBAHE HAa Bb3MOXKHOCTH 3a pe-
11aBaHe Ha rpa)uuHU 3a/1a4H;

(b) a onpenenu Tunosu rpadnvHu 3a1a4M U 1a pa3paboTy aJroOpUTMH 3a pellaBa-
HeTo uM. B momoin Ha yuntenute no gpusnka ca pa3paboTeHH aJrOpUTMU 3a PELIaBaHe
Ha THITOBU TpapuuHu 33124 1o ¢pusuka (Petrova, 2014). Tesn anropurMu ca KOHKPETH-
3UpaHu 3a pa3aenu ,,Kunemaruka™ u ,,JOMIMHHYN SBJICHUS, KOUTO CE€ U3y4aBaT B OCMU
kiac (Ilerposa, 2010, 2013). Haii-miosie3HO € aNropuThMbT Ja C€ ChbCTaBH CaMOCTOSITEITHO
OT YUYEHHUIIUTE C TOMOILLTA Ha YYUTEINS Upe3 OCTaBsIHE U 00CHKAaHe Ha PELICHUETO Ha
KOHKpeTHa rpauyiHa 3a/1a4a;

(B) Ja onpenenn HeoOXOMUMHsT MUHUMYM OT MaTeMaTHUYHHU M (GU3UYHU 3HAHUS U
YMEHHUSI 3a YCIIEIIHO NIPUIaraHe Ha alrfOPUTMHUTE;

(') Ha pa3pabotu cuctema OT 3a/1audl 3a MPOBEPKA HAa PEAJHOTO BXOASIIO HUBO U
MPUBEXJAHETO MY B CbOTBETCTBUE ¢ HEOOXOANMOTO HUBO;

(1) IlonGop Ha onTrMasiHa cUcTEMa OT TpaUIHU 3a1a4H, OCUTypsIBaILA TOCTUTAHE
Ha [TOCTABEHUTE LIETIH;
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X. Ilemposa

(E) la pa3pabotu cuctema ot 3a7a4u 3a MpoBepKa Ha N3XOSAIIOTO HUBO (CTETEH Ha
HOCTHTaHE Ha OCTABEHHUTE LIEJIH).

EnHO OT OCHOBHHTE M3WCKBaHUS 3a pelIaBaHe Ha rpaduvHu 3a7adu 1o Gusnka e
YUYCHUIIUTE J1a TI03HABAT U aHAIN3Upar rpaduKuTe Ha eleMeHTapHuTe (yHKINH, U3Y-
YeHH 110 MaTeMarhka. B o0yueHnero mo ¢u3nka ce nmpuiarar npead BCHUKo rpaduka
Ha JIMHEeWHa ¥ KBaJpaTHa (QyHKIHSL.

B o0y4enneTo 1o pu3uKa ChIIecTByBa HEOOXOIUMOCT OT PEIIaBaHeTO Ha rpapUIHU
3a71a4ui Ha OCHOBA EKCIIEPUMEHTATHU AaHHM. [10 TaKbB HAYMH C KOHKPETHH ITPUMEPH
YUCHHIIUTE YCBOSIBAT YMEHHUETO 3a IMOCTpOosiBaHe Ha (usnuecka rpaduka. OT MeTo-
JMYHA TJIEJHA TOYKA, TOBA € Hai-TOCTBIHUAT HAYMH 33 IIbPBOHAYAIHO (GOpMHUpaHEe
Ha rpauHU yMEHUs y ydeHunuTe. TpyaIHOCTTa IpHU peliaBaHe Ha TaKWBa 3a1aqd
ce ChCTOM B TPaBWJIEH U300p Ha MOIXOAAII MAIad M OTYMTaHE HA OTKIOHEHHATA Ha
eKCIIepIMEHTAIHUTE TOYKH. PenraBaneTo Ha MOJOOHU 3a1a4M TIOTOTBsI yYCHUIIUTE 32
CaMOCTOSITETHO IOCTPOSIBAHE HAa rpaKy Ha OCHOBA €KCIIEPHMEHTAIIHY PE3YJITaTH 110
BpeMe Ha JIaDopaTopHU padboTH 1Mo PH3HUKa.

CMHCBIBT Ha pelllaBaHe Ha 3a/Ia4MTe 3a IIOCTPOsiBaHe Ha rpaduka € BbB popMHupane
Ha YMEHUS 3a IOCTPOsiBaHE Ha TpauKa, a TaKka ChILO U B MOATOTOBKATA HA YYCHHUIIUTE
Jla aHAJIM3UPAT MOCTPOEHH rpaduKu. 3aJaunTe 3a aHaIM3UpaHe Ha GU3NIecKu rpaduku
HpeNonarar ClieIHUTEe METOIMYECKH Bb3MOXKHOCTH: CIIOBECHO OITMCAHUE M O0sICHE-
HHE Ha (PU3UUCH Mpolec, IBIKEHHUE, SBICHNE; ONpeIelTHe Ha YUCICHUTE CTOWHOCTH
Ha (M3WYHM BEJIMYHMHU; ONPEACIsIHE aHATUTUYHUS U3pa3 3a rpaduvHo mpeacTaBeHa
3aBUCHMOCT.

3a yCIemrHoTo pelaBane Ha 33/1a4¥l 32 U3BJIMYaHEe Ha WHpopManus ot rpaduka e
HEOoOXOIMMO yYSHHUIIUTE Jla ce 00ydaBaT Ha IEHHOCTHTE, KOUTO TPSOBa /1a M3ITBIHAT C
Tas3u 1ell. B Ta3u Bpb3Ka e BasKHA 32 OCMUCIISTHE OT YYSHUIIUTE ChIbpKaTeIHaTa CTpyK-
Typa Ha ¢usndeckara rpaduka. Ts onpenens u MeToaukara 3a paboTa ¢ Hesl.

C Haii-ronsiMa CTereH Ha TPYIHOCT ca 33/1auiTe 32 MHTepIpeTalys Ha pU3NIecKu
rpaduku. [IpencraBsame npuMepr Ha KOHKPETHH 33/1a4¥l 32 MHTEpIpeTaus Ha rpadu-
KU TIPU U3y4aBaHe Ha pasnen ,,KuHemarnka™“ B OCMH U JI€CETH KJIac: ONpenessiHe Ha
YHCIIeHaTa CTOMHOCT Ha YCKOPEHHETO OT CKOPOCT-BpeMe Trpadukara; onpenessiHe Ha
IPEMECTBAHETO OT CKOPOCT-BpeMe rpadukara; ornpeaesssHe Ha IPOMSHATa Ha CKOPOCTTa
OT YCKOpeHHe-BpeMe rpadukara; TpaHchopMupane Ha KHHEMaTHYHa rpaduka ot eHa B
Jpyra KOOpJMHAaTHA CUCTEMA; YICHHUIIUTE H30MpaT TEKCTOBO ONMCAHKE 32 KHHEMaTHYHa
rpaduka u oOpaTHo.

[TepBOHAYaTHN YMEHUS 32 pellaBaHe Ha rpaMIHY 3a]a491 YICHHUIUTE YCBOSIBAT OIIIe
B TIETH KJIac IIPU M3ydYaBaHe Ha mpeaMeTa ,JoBek U npupona’. Y4eHUIuTe ce yJar aa
pa3no3HaBar rpaduKy U Ja UM J1aBat Ha3BaHHs. B Ta3u Bpb3ka € HEOOXOAMMO yUUTEISAT
J1a 00pbIla BHUMaHNE Ha BEJIMYMHHUTE, 03HAYCHH 110 KOPAWHATHUTE OCH, U IPABHIHOTO
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M3Ka3BaHe Ha MpeAcTaBeHaTa (pyHKIMOHAIHA 3aBUCUMOCT. Hanpumep: npencraBeHa e
3aBUCHUMOCT Ha CKOPOCTTa OT BPEMETO; CKOPOCTTA € IMOCTOSHHA 10 TOJIEMHUHA, CIIEH0-
BAaTEJIHO TSUIOTO C€ IBMXKU PAaBHOMEPHO H [p.

Crnen ToBa ce NpeMHHABa KbM PEIIaBaHE HAa M3YHCIMTEIHU Ipa@UyHM 3a1a4u: 3a-
Jla4M, CBbP3aHU C oNpeesssHe Ha (PU3NYHU BEJITMYUHH, CPAaBHABAHE HA BEIMYMHU U P.
Jlorn4Ho ce npeMuHaBa KbM KaueCTBEHHU rpaduuHu 3a1a4u. TakbB OAX0A KbM peLia-
BaHe Ha rpaMUHHUTE 33/1a4H J1aBa Bb3MOKHOCT JIECHO J1a C€ IPEMHUHE KbM U3CJIC/IBAaHE
Ha (usznyecku rpadKu B OCMH, I€BETH U JECETU KIIac.

PemaBanero Ha rpayuuHM 3312491 OKa3Ba MOJIOKUTEIHO Bb3ICHCTBHE BBPXY CTEIICHTA
Ha aKTMBM3aLlMsl HA IO3HABAaTEJIHATA ICHHOCT Ha yueHunure. Hampumep Ha yueHHnuTe
MOXeE J1a Ce BB3JIOXKH 3aJada Mo rpaduka aa CbCTaBsIT 3a1a4a.

I'padmunure 3amaun TpsOBa Aa ObAAT 1O CHIIMTE HA YYCHULUTE, HO 1OCTAaThYHO
CJIOKHM U TPYIHH 32 BCEKH YUEHHK. ToBa M3UCKBaHE BOAU 10 HEOOXOIUMOCTTA OT JIU-
(epeHurpan MoaXoA KbM YUESHHUIMTE [IPHU CAMOCTOSTENIHO pelllaBaHe Ha rpauuHUTe
3aJa4H.

3a oBJaJsBaHE Ha YMECHHUETO 32 pelllaBaHe Ha 3a/1a4u ¢ rpad)uueH MeTo Ma 3Haue-
HHUE ONOPHUAT 00001eH 00pa3. PopMupaHeTo Ha TaKkbB 00pa3 M3MCKBA BapupaHe Ha
YepTeXUTE IIPU PelIaBaHe Ha rpadMyHy 3a7a4u. B Ta3u Bpb3ka HalaTa uaes € y4uTessT
1o ¢pu3MKa Ja NPeACTaBs U aHAIN3UPa BCUUKU Bb3MOXKHU rpa)MuHU IPEICTaBIHMS Ha
nazeH (puszndeH npouec, IBIKEHHE, SIBICHHE.

JunakTiueckoTo 3HaueHUEe Ha rpauuHuTe 3a1a4n o0ycinaBs HE0OOXOIUMOCTTa OT
CHUCTEMHOTO UM IIpujiarane B 00yuenneTo no ¢pusuka. [lourn Bcnuku puszndnu pazaenu
npearnoarar pelaBate Ha rpaduyHu 3aga4u. B Ta3u Bpb3ka cMaTame, ue Te TpsaOBa
Jla ce MPEBbPHAT B €IMH OT OCHOBHUTE €JIEMEHTH B paboTara Ha y4uTels o Gpu3nka.
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GRAPHICAL PROBLEMS IN PHYSICS EDUCATION
IN SECONDARY SCHOOL

Abstract. Complete classification of graphical problems in physics education is
presented. Methods of solving graphical problems are commented. A proper manual for
solving graphical problems with students is presented.
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