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PE3IOME

[lHeC npef CbBPEMEHHUS YHUBEPCUTET CTOM BaxHaTa 3afiaya Aa NOArOTBS TBOPYECKM U CaMOCTOSTENHO MUCTIELLM CrIeLUManucTy, cnocoGHU Aa npunarar HayyeH
MOAXOA KbM PeLLaBaHETO Ha KOHKPETHM CUTyaLmu. U ako nekumsiTa kato 0cHoBHa (hopMa Ha oByuyeHie BbB BY3 TpsbBa Aa ocurypu 4oCTaTbuHa MHGPOPMUPAHOCT Ha
CTYAEHTUTE, TO YMEHWATA 3a CaMOCTOATENHO W TBOPYECKO MUCTIEHE U 33 pellaBaHe Ha npobnemn ce hopMMpaT Mo BPEMe Ha YNpaXHEHUsITa 1 NPaKTUYEeCckuTe
3aHATUS.

OT HayyHa rriegHa Touka € HeoBX0aMMO pasrpaHuyaBaHe Ha NOHATUETO YNpaXHEHIe OT NOHATUETO 3adaqa.

HakpaTko e pa3rnegaHo NoHATMETO 3afjaqa OT NCUXOMOrYHa IMeHa Touka, OT MO3ULMATA Ha AWAAKTMKATa Ha (M3nKaTa u MatemaTikara.

MpencTaBeHu ca HAKOMKO KnacudukaLyi Ha (puanyHUTE 3aaui, NPEANOXEHN OT HaLLM 1 Yy)xau METOAMULM NO dnauka.

PasrneaaHn ca 4YeTvpu METOAMKM 3a pellaBaHeTO Ha (U3MYHW 33fauM — METOAMKa Ha PellaBaHeTO Ha KauyecTBEHM 3adauu; MeTOMKa Ha pellaBaHeTo Ha
KOMMYECTBEHM 3afa4n; METOAMKA Ha PELLABAHETO Ha rpathMuHN 3a1a4n U METOAMKA Ha PELUABAHETO Ha eKCNePUMEHTATTHI 3adauu.

OTAEeneHo e MACTO Ha aHaNTUKO-CUHTETUYHIS METO/L, U3NOMN3BaH My PeLLaBaHETO Ha 3aaum No duanka.

MpencTaBeHu ca pasnnyHy BUxLaHUs 3a 06LL0 anropUTMUYHO NPeanncaHme 3a peluasaHe Ha (M3uYHI 3aaaum.

[lHec npen CbBPEMEHHWSI YHWUBEPCUTET CTOM BaxHaTa
3ajava [a MofroTBs TBOPYECKN M CaMOCTOSTENHO MUCTIELLM
cneuuanucTy, cnocobHu fa npunarat HayyeH NoAxod KoM
pellaBaHeTo Ha KOHKPEeTHU cuTyauun. U ako nekuusta kato
OCHOBHa hopma Ha obyyeHue BbB BY3 Tpsbsa ga ocurypu
[OCTaTb4yHa MH(OPMMPAHOCT Ha CTYAEHTUTE, TO YMEHMATA 3a
CaMOCTOSTENHO M TBOPYECKO MUCNEHE U 3a peluaBaHe Ha
npobnemn ce copmupaT Nno BpeMe Ha YnpaxHeHusiTa 1
NpaKTUYECKUTE 3aHATMS. YNpaXHeHWsTa ca BaxHW, 3aLioTo
NpeaocTaBAT Ha CTYAEHTUTE Bb3MOXHOCTW Ja NpeocMU-nsT
npakTYeckaTa NpUnoXuMOCT Ha MaTepuana oT nekuunTe, aa
OTKpWBAT 3aBUCMMOCTW W Aa 060CHOBABAT B3aMMOBPB3KM, Aa
Bb3Npuemar 1 npunarat KOHLENTyanHu (TEOPETUYHM) 3HaHMS,
[a pa3sBuBaT yMeHWsl 3a peluaBaHe Ha npobremu W fJa
[OCTUrHAaT [0 HayyHo obocHoBaHu pelweHusi. OT HayyHa
rmegHa Touka € HeobXxoauMo pasrpaHnyaBaHe Ha MOHSTUETO
yNpaXHeHWe OT MOHATMETO 3ajava. YnpaxHeHusTa umat 3a
CBOSI IMaBHa LieNn M3rpaxaaHeTo Ha YMEeHUs 3a U3BbPLUBaHe Ha
eOHM WNW [pyrn OeicTBus, BOAEWM [0 pellaBaHeTo Ha
pageHa npobrnema wnu 3agaya. Bbnpeku ToBa, 3agavata He
MOXe [a Ce pasrnexpaa, kaTo Cyma OT HSKOIKO ynpaxHeHus,
KOWTO Ce M3BbPLUBAT B X04a Ha HEMHOTO pelueHue. Bcska
3ajava, 3a pasnuka oT yNpaxHEeHWETo, N3MCKBA Bb3 OCHOBA Ha
aHanu3a Ha YCnoBveTo fa ce onpefenst u usbepat kaksu
[eNCTBMS M B KakBa NOCneAoBaTenHoct Tpsbea fa ce
M3BBPLLAT, 33 a ce Nonyymn pelleHneTto. Besko genctaume ce
XapakTepuaupa CbC CNeAHUTEe KOMMOHEHTW: 1) uen, KOSTO
npeacTaenaBa M3NMCKBAHETO KbM CbCTOSAHMETO Ha obekta Ha
3afjayata, cref npoBexgaHe Ha AENCTBUETO MO PeLLaBaHETo;
2) npeaMmeT, T.e. 0BeKTBLT, KOWTO Ce npeobpasyBa B xofa Ha
[eicTeueTo; 3) MOTMB, T.e. He06XOAMMOCTTa, 33 YAOBNETBO-

psIBAHETO Ha KosATO, TpsbBa da Ce AOCTUrHe UenTa Ha
3apavata M 4) HauMH (MeTod), Mo KOWTO Ce OCbLUECTBSBA
[EencTBIeTo.

CbrnacHo atpubyTMBHMA aHanu3 Ha Benuy (FanaHoB,
1992) cxeMHOTO M3pa3ssBaHe e:

notpeduten

pesyntat

n

Len

cpeactea npegmert

e

3apavata, B Hail-06LWMs CMMCBI, € CUTyauus, onpegensia
AECTBUETO Ha HAKAKBA pellaBalla (M34UCTINTENHa) cucTema.

MOHATUETO 3AJAYA OT IMEOHA TOYKA HA
NCUXONOTUATA, MATEMATUKATA U OU3VKATA.
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ChlLecTBYBAT PasnUYHU OMpedeneHns Ha MOHATMETO
3ajaya OT neuxornorvyHa rmegHa  Touka.  Cropeq
AH.Jleontnes (1972) “sapavata e cuTyauns, KOSTO W3MCKBa
oT cybekta HskakBo Agencteue’. T1.A.annepuH (1958)
onpedens 3ajayata Kato ‘CuTyauus, KOSTO M3WCKBa OT
cybekta HSIKaKeBO [eiCTBME, HACOYEHO KbM HamupaHe Ha
HEW3BECTHO, Bb3 OCHOBA Ha M3MON3BaHE HA HErOBUTE BPBL3KM
¢ u3BecTHM Hewga”. Cnopeg I.C.KocTiok (1968) “3apgavata e
CUTyauusi, KoATO W3uckBa OT CybekTa HsKakeo [encTsue,
HacOYeHO KbM HamupaHe Ha HeW3BeCTHO Bb3 OCHOBa Ha
W3roNn3BaHe Ha HEroBWUTE BPBL3KW C W3BECTHUTE Hela, B
ycrnoBus, korato cybekta He e OBNaasn HaunHa (anroputsma)
3a W3BbpLUBaHe Ha ToBa felcTBue”. [lOHATMETO AencTBue
3aemMa LieHTpanHo MSCTO B Te3W onpegeneHus, MbpBoTo OT
KOWUTO € Hail-0bLL0, BTOPOTO € KOHKPETU3MpaHo 3a yyebHarta u
HayyHa [OeWHOCT, a TpeToTo — 3a T. Hap. B AuAakTukaTta
npobnemHm cuTyauum.

B.M.Bpapuc, K0.M.Konsrux n A.A.Ctonsp (FanaHos, 1992)
npegnarat CnegHUTe OMPEedeneHus 3a MOHATUETO 3agava ot
MaTemaTuyHa rnegHa Touka:

- “3apjaya cnefBa da ce Hapuva BCEKM MaTeMaTuyecku
BbMPOC, 3a OTfOBOpPa Ha KOWTO € HejoCTaTbyHO MPOCTO
Bb3NPOM3BEXAAHE Ha HAKAKbB eMHCTBEH pesynTar, Teopema
Unu onpeaeneHue OT u3yyaBaHus Kypc’;

— “BCsIka MaTemaTuyecka 3afaya ce CbCTOM OT YCroBue,
U3pas3sBallo HavanHuTe [afeHu YCMOBUS W TbPCEHUST
pesynTar, KOWTO OMPEeAeNs M3NCKBaHUATA KbM AEACTBUSTA Ha
pellaBalLys 3a nocTuraHe LenuTe Ha 3ajayata. 3a ga Moxe
[a Ce pelln JafeHa maTemaTuyecka 3agaya ce mpeanonara,
ye [aJeHOTO M TbPCEHOTO Ce HamupaT B HsiKakea
(PYHKLMOHaNHa 3aBUCUMOCT;

- “MaTemaTiyeckaTa 3afava e paBHO3Ha4yHa Ha npobnema,
chopmynmpaHa Ype3 matemMaTuyecku TepMuHu. Mpobnemute u
3ajauMTe, KOWUTO Bb3HWKBAT B pasiMyHM obnactm Ha
npakTikaTa, TEXHUKATa UK Haykata Ce peLlaBaTt TOYHO, crej
kaTo Ce W3pa3aT maTeMaTuMyecku C NOMoLiTa Ha Hskakea
MaTematuyecka Teopus’.

3a MoHATMeTO (Pu3MYHA 3afada ChlUO He CblUecTByBa
eanHcTeeHo onpepenenne. M.Kionmkvesa (1997) onpegens
(uanyHaTa 3agava KaTo “CpPaBHUTENHO OrpaHMuYeH npobnem,
KOUTO Ce pelwaBa 4pe3 JIOTMYECKM  YMO3aKIHYEHNS,
MaTeMaTu4ecku JeNCTBUS 1 eKCIEPUMEHT BbpXy OCHOBATa Ha
3aKOHMTE M MeToauTe Ha ¢pmankata’. Cropep [1.ManaHos
(1992) dmanyHaTa 3agava MoOXe fa Ce pasrnexga kato
“CbBKYMHOCT OT (PaKTU, MOHATUS M CBHXAEHUS, OMMCBALLM
HSKakBa (hU3NYHA CUTyaUMUs (€LHO UMM HSKOMKO CBbp3aHu
(DM3NYHM SBNEHUS), B KOATO CE ThPCST HAKOU XapaKTepUCTUKL
UNW BPB3KUTE MEXOY BENWYMHWTE, MPUYMHUTE 3a MpoLeca,
X0fa Ha SBNEHWETO Mnn cneacTeusTa oT Hero”. B.OpexoB u
AYcosa (1977) pasrnexzaT 3afauuTe €AMHCTBEHO KaTo
‘Matepuan 3a ynpaxHEeHUsTa, W3MCKBALLM MPUIOKEHUE Ha
(DM3NYHMTE 3aKOHOMEPHOCTM KbM SIBMIEHUSITA, MPOTMYALLN B
€[IHV N APYTY KOHKPETHW ycrnoBus”.

Bcska 3agaya no msmka ce oTHacs 4o onpeaeneH usnyeH
NPOLEC Unu sIBMEHWE, B XOAA Ha PELIEHWETO, Ha KOSATO ce
TbpCu Hen3BeCTHa (*)VISI/NHa BENMN4YNHa nnn 3aKOH.
YMeHusdTa fa ce pellaBaTt 3ajauu HecnmyvyanHo ce npuemar
KaTo BaXEH KpUTepuM 3a pe3ynTaTHOCTTa Ha obyyeHueTo. 3a
BMCOKO e(DEKTUBHO 0By4yeHre no u3nka He e Bb3MOXHO [da

ce rosopu 6e3 CUCTEMHOTO pellaBaHe Ha 3ajaum u
NpeLmM3HOTO NpoBeXaaHe Ha ekcnepumenTa. [la ce Hayuyar
obyyaemuTe Aa peluasat 3agadu no Guanka — ToBa He e Len
Ha 0Oydyenueto. OCHOBHaTa Len, KOSITO Ce MocTaes npu
pellaBaHeTo Ha 3ajaun e no-3agbnboyeHoTo pasbupaHe Ha
(W3MYHUTE  3aKOHOMEPHOCTM 1M MpunaraHeto UM 3a
pa3pellaBaHeTo Ha MpakThyecku Bbhpocu. PeluaBaHeTo Ha
3ajaum e MeTOf 33 pasBuBaHE Ha MUCrEeHeTo, cbobpasn-
TENHOCTTa, CaMOCTOSTENHOCTTA B CbXaeHnsTa Ha obydae-
MUTE, @ CblUO Taka 4 cnocobecTBa 3a WIKMBABAHETO Ha
¢hopmanuama B npenogasaHeTo. [opagm peauua 06eKTUBHM 1
CyOEeKTUBHM MPUYNHM B CbBPEMEHHOTO 6BbMrapcko CpegHo
YYMnnLLE YYeHuumMTe He nomydvasaT Aobpa nogrotoska Mo
OTHOLLEHWE Ha peLlaBaHeTo Ha M3n4HM 3adaym. Mo-KbCHO
TOBa AaBa CbOTBETHOTO OTpaXeHue BbLPXY MOArOTOBKaTa UM
no ¢u3nka BbB BMCLUWTE Y4MIWLLA, KbOETO Ce KOHCTaTvpa
funcata Ha: YMeHUs 3a CaMOCTOSITENIHO peluaBaHe Ha
(hM3MYHM 330a4M; Ha HaBWLM 3a camocTosTenHa paboTa; Ha
Cb3HaTEeNHo, 3aAbN60YEHO M TPAHO OBMaasBaHe Ha PU3NYHK
3HaHWs; Ha MaTeMaTUYHN 3HaHUS; Ha WHTEPEC, CUCTEMHOCT U
nocrnefosatenHocT B pabotara, KOETO HEMUHYeMmo Oka3Ba
BNMsHWE BbpXy yuebHaTa pabota. OCHOBHWAT Npobnem, kakto
B CPEAHOTO Taka W BbB BUCLLETO YYMMMLLE €, Ye 3adauute ce
npeHebpersar 3a CMeTka Ha YMCTO TEOPETWUYHOTO pas-
rmexgaHe Ha yyebHOTO CbabpkaHue. PelaBaHeTo Ha
(hU3MYHM 3afja4n KaTo MeTof Ha obydveHne ocTaBa Ha 3afeH
nnaH. PasymHa Bb3MOXHOCT 3a pellaBaHe Ha npobnema e
MPUMOMHSHETO Ha HSKOM OT HeobxogumuTe AEACTBMA 33
NpaBUIHOTO NpunaraHe Ha TO31 METOA.

Kato Hayano Bceku npenoaasaten no gmsmka Tpsbea fobpe
Aa nosHaBa pasnuyHWTE BUOOBE 3adadu, 3a Ja MOXe npa-
BUMHO Aa OMpedens TAXHOTO MACTO B cuctemara Ha oby-
yeHueTo. EgHa camouenHo noctaBeHa 3agava B HEMOAXOAALY
MOMEHT HapyLaBa y4ebHus NpoLec M C HULO He JonpuHacs
32 MpaBMMHOTO YCBOsIBAaHe Ha (pU3NYHUTE 3HaHMsA. B
MeToguyeckata nuTepaTypa He  CblUECTBYBa  €AMHHA
obwwonpueTa knacudukaums Ha 3agauute no usnka, makap
ye knacuguLmpaHeTo Ha yuebHUTe U3MYHK 3a8aum no BMLO-
Be e Heobxoaumo 3a no-ronsMo yaobCTBO MpW TAXHOTO
uanonaeaHe B npakTtukata. M.ManaHoB (1992) mocoysa Lwect
npu3Haka, no KOUTO MOXe Aa Ce OCBLLUECTBM rPyNUpaHeTo Ha
(hM3MYHUTE 3aaun — MO HauWHa Ha pellaBaHe; mo BuAa Ha
HeobxoauMNUTE TEOPETUYHM 3HaHWS OT uankaTa; Cropes
BMAA Ha (haKTUTe W SABNEHWSATA, BKIOYEHM BbB (hr3nyeckata
kapTMHa Ha 3agayata; B 3aBMCMMOCT OT Xxapaktepa Ha
HEeM3BECTHOTO; Copes HauuHa 3a 13pa3sBaHe Ha YCroBUETO U
PeLLeHneTo 1 no Bpos Ha 3aKOHWTE, KOUTO Ce M3Mon3BaT 3a
pellaBaHe Ha M3n4HUTE 3agauu. 10 HauMHa Ha peluaBaHe,
3ajaunTe Ce pasgensT Ha KONMWMYECTBEHM W KAYECTBEHM.
Cnopen HeobxoaumuTe TEOPETUYHW 3HaHWA OT du3ukaTa
3ajaumTe Cca KMHEMAaTWYHM, OWHAMUYHW, CTaTUuHW, Mexa-
HUYHM, TEPMOAWNHAMMUYHW, ENEKTPOCTATUYHM, OMTUYHA W T.H.,
KaKTo M KOMOMHMPaHM — 33 pellaBaHEToO, Ha KOWMTO Ce
W3NON3BaT 3HAHWS OT Pa3NWyHM pasgenn Ha dusmkata.
dakTuTe M ABNEHUATa, BKIKOYEHW BbB (hn3nyeckata kapTuHa
Ha 3afayaTa noapasfensT 3afauuTe Ha ABe ronemn rpynu —
HayyHO-pu3n4eckn (abCTpakTHM U KOHKPETHW) Ca egHaTa
rpyna v WCTOPUYECKM, MOMUTEXHWYECKW, OWTOBW, 3aHMMa-
TENHM, Apyrata. B 3aBUCUMOCT OT xapakTepa Ha HEeU3BECTHOTO
Ce pa3nMyaBaT 3adauM C MbIHO YCMOBME W 3ajaun ¢
HEQOCTaTbyHM [aHHU (NpoBrieMHU 3adayu), KOMMYECTBEHM
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337a4m 3a HaMMUpaHe Ha YMCTIEHN CTOMHOCTW Ha BEMMYMHM W
KOHCTaHTW, 3afa4n 3a HamupaHe Ha (YHKLMOHAMHM BPB3KM
MeXay BenMuYMHW, 3a (OpMyNMpaHe Ha anropuTMUYHU U
npobnemHu 3agaum M 3agaum 3a KoHCTpywpaHe. Cnopeg
HauMHa 3a M3pa3sBaHe Ha YCNOBMETO W PELIEHMEeTO pas-
[ENEHNETO € Ha: TEKCTOBM 3afauy; 3agadu — PUCYHKM, uep-
TEXW; TabmuuHM  3agauM;  eKCrepUMEHTanHM  3ajauu;
rpacpmyHM 3a4a4n; CMECEHU MEXIY FOpHUTE BUAOBE; 3a8ayu C
MocoYBaHe WM HanMWUCBaHe Ha KpalHUs OTIOBOP, UMM C
W3MCKBAHe 3a MbMHO NOAPOGHO pelueHne W 3apauw,
WN3MCKBALLY KONMYECTBEHM MM KAYECTBEHU PELLEHMS.

C.Huuonosa u MM.Tapros (1977), kakto u M.Kionmxuesa
(1997) npeanarat no-pasnuyHK Knacudukauum Ha usniHuTe
3ajaun. EpHa cpaBHuTenHo ypobHa 3a yuebHuTe Lemm
Knacudukauums e cnegHaTa:

BumoBe 3axadyy e GHU3NKa CIIopek

OCHOBHW NIDHM3HANM:

l a6cTpakTHU l
KOHKPpEeTHNn
i

—
MeXx<ayrnpenmeTHn
(BKJ1. TEXHUYECKI)

TREeHUPOBbYHA
nos3HaBarenHu

(BKN. TBOPUYECKU)

A/

CbaobprkaHue

B/

AdupakTuuecka
uen

KOHTPONHU |

KauecTBeHU
(nornuecku)

KonuuyuecTBeH
(zaBUCUMOCTH B
aHanuT. popma)

\\‘7 ‘rpad)l/NHlA

ekcnepumeHTanHn |

B/

OCHOBEH Ha4nH
Ha pewleHue
1 cpencTsea 3a
napasasaHe

Heobxogumo e aa ce otbenexu, ye Tasm Knacudukaums,
CNOPES W3NOXEHUTE TpU MpuU3Haka € TBbPAE YCrOBHA, Tbi
KaTO €AHM M CblUM 3afaun MoraT ga 6baaT CbOTHECEHW KbM
pasnuyHM  rpynu. Haii-4ecto  W3non3eaHMTe 3ajauu B
obyyeHMeTo No (hmM3Mka Ca MO3HATU KaTO: KAYECTBEHM,
KONMYECTBEHM, rPacthn4HN 1 eKCrIEPUMEHTANHM 3a[auu.

KauyecTeHUTe 3afaun Ca W3BECTHM OLLE KaTo: NOMMYEcku
3afaun, 3agauu 3a CboOPasWTENHOCT, YCTHW 3afaun —
BbNPOCH, 3aHMMaTenHu 3agaum U ap. O6WoTo 3a TAX €, ye
pPeliaBaHeTO UM He Ce Hyxgae OT YCnyruTe Ha Matema-
TUYECKUs anapart, T.e. He W3MCKBa MaTeMaTUYecku CPefcTBa
3a KONMYECTBEHW mpecMsTaHus. MpaBUIHOTO pellaBaHe Ha
Ka4ecTBEHWUTE 3a[auM M3NCKBA TOYHO W BSPHO MpuraraHe Ha
3HaHMA 32 CbOTBETHW (DU3NYHU ABMEHMS U 3aKOHOMEPHOCTH,
KaKTO W TeopusiTa, KOATO 1 0BACHABA, a CbLLO Taka 1 YMeHWs!
3a aHanuaupaHe CbLHOCTTAa Ha (U3MYECKOTO fABMEHKe W
YMEHUsl 3@ MOCTpOsiBaHE Ha MOTUYECKM YMO3aKMHOUYEHUS,
OCHOBABALLM CE Ha NO3HaHNS 32 (M3NYHI 3aKOHOMEPHOCTU.

B meTtogukata Ha 0byyeHne Mo uaMka KONMYECTBEHUTE
3afaun ca W3BECTHM OlUe KaTo M34MCTMTenHW. Te ca Hail-
YecTo W3non3BaHu B 0OyuyeHMeTo. TSXHOTO pellaBaHe €
HeBb3MOXHO Be3 ynoTpeGaTta Ha MaTeMaTUYeckn CpeacTea u
(opMynu, Tbil KaTo MpW TSX CE M3MON3BaT KOMMYECTBEHM

3aBNUCUMOCTU MeXOy (PU3MYHWTE BENMYMHW, HACOYEHW KbM
onpedensiHe Ha HewsBecTHaTa (Heu3BecTHWTe). Ponsita Ha
mMaTemMaTMkaTa B ApYrUTe Hayku Taka KakTo 1 e Bugsn
JleoHapgo ga BuHum e — “HukakBa AOCTOBEPHOCT HAMa B
HaykuTe TaM, KbEeTO He MOXe [a Ce MPUNOXM HUTO edHa oT
MaTeMaTUYECKUTE Hayku, U B TOBA, KOETO HsIMa Bpb3ka C
maTematukata’. Cnopeg H. JlobayeBcka “matemaTukata —
TOBA € €3UKbT, Ha KOWTO FOBOPSIT BCUYKM TOUHM HaYKK”.

BeacnopHo €, Ye dm3aukata kato Hayka (pecn. kato y4ebHa
AVCLMNINHA) M3MON3Ba MaTeMaTukaTa, Ho CblyeCTByBa €4uH
OpYr MOMEHT, KOWTO Cce paskpuBa C AymuTe Ha AMHLIAH:
“OTKakTo MaTemaTukata 3aBrnafgs TeopusiTa Ha OTHocuTen-
HOCTTa, a3 cam npecTaHax Aa s pasbupam’. W3BogbT, KOMTO
Moxe Ja ObAe HanpaBeH €, Ye peLlaBaHeTo Ha KONMYeCTBEHU
(PM3MYHM  3apauM  M3NCKBA YMEHMs 3a MaTemaTuyecku
LENCTBUS, HO MOAYEPTaHO — C (DU3NYHM BENUYMHM, T.e. TE3N
yMeHust TpsibBa Aa ca HacoveHM KbM MO-AbnOOKO BHUKBaHE
BbB (OU3NYHUTE 3aKOHOMEPHOCTU, @ OTTaM M B CbLUHOCTTA Ha
(PU3NYHUTE SABMNEHNS U NPOLIECH.

OYHKLMOHAMHNTE 3aBUCUMOCTM MEXOY BENUUMHUTE, KOUTO
XapaKkTepuaupaTt (nU3MYHUTE SIBNEHUS U MPOLIECH, OCBEH aHa-
FIMTUYHO, MOraT fja Ce WU3passT 1 rpaduyHo. ToBa 13passiBaHe
no3BorsiBa No-ronsiMa HarfegHoCT Ha 3aBMCMMOCTTa, @ OCBEH
TOBa pa3BuBa BbLOOPAKEHMETO W MOMNYECKOTO MMUCTIEHE Y
obyyaemuTe, KakTO W YMEHUS 3@ YepTaHe Ha rpaduku Ha
pasnMYHN  (YHKUMOHAMHM 33BMCUMOCTM M OTKpUBaHe Ha
HeMo3HaT1 TakuBa No BUAa Ha AafieHa rpadmka.

Fpaq)quMTe 3afaudn ce noapasaendar Ha HAKONKO skaa:

1) 3apaum ¢ gageHa no ycrnoaue rpacvka — Ypes aHanus Ha
rpacdukaTa ce MonyyYaBaT HayanHW [aHHW 3a pellaBaHe Ha
3afavara;

2) 3agaun, B KouTO rpacdhmyHoTo M3obpassiBaHe Ha AafeH
npouec e HeobX0AMM eTan OT PELEHNETO;

3) 3agauu, B KOMTO TpsibBa [a Ce M3BLPLUM Mpexom OT
rpacuyHns 06pa3 Ha JaaeH NpoLec OT eAuH TUN KOOPAMHATHA
cucTema KbM Jpyr.

BaxHocTTa Ha TO3n Bug 3agaun e 0cobeHo ronsama 3a
noaroToBkata Ha CTyAEHTUTE OT MHXEHEPHUTE CneunanHoCTu.

EkcnepumeHTanHUTe 3agadn Ca ENeMEHT, KakTo Ha
cucTeMata 3afayn no (usmka, Taka M Ha cucTemata Ha
y4ebHust ekcnepuMeHT no dmanka. VsknouutenHata um
Ba)XHOCT C€& ObIKM Ha (hakTa, Ye Te paskpuBaT pusmkata kato
eKkcrepuMeHTanHa Hayka. XapakTepHO 3a TaX €, 4Ye Ha
OnpedeneH eTan oT peLaBaHeTo Ha 3afavaTta 3afb/IKUTENHO
ce nmpoBexaa (u3nyeH ekcrnepuMeHT. [Jopu B KayeCTBeHUTe
eKCnepuMEHTanHu 3afayu, peLlaBaHeTo Ha KouTo 0BUKHOBEHO
ce cBexga A0 NpeaBwkgaHe Ha (PU3MYECKO SBMEHME WK
npouec, koWTo TpsabBa [fa HacTbMM B [JajeHa OnuTHa
NoCTaHOBKAa B pe3ynTaT Ha oOnpedeneHn AencTBuUS Ha
ekcnepuMeHTaTopa, NpaBUMHOCTTA Ha MpeAckasaHus pesyn-
TaT ce npoeepsiBa C OnWT. M0 MACTOTO Ha eKCrnepuMeHTa U
CTEMEHTa Ha HEeroBOTO y4acTue B peLLaBaHETO Ha ekcnepu-
MeHTanHuTe 3agauu [p. MeaHos (1988) npeanara cnegHata
Knacugukaums:

— 3afjauu, Npy KOUTO 3a MOMy4yaBaHETO Ha OTroBopa ce
Hanmara npefBapuTeNlHO fAa Ce W3MepsT HeobxopgumuTe
(PM3NYHN BENMUYNHM;
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- 3afiayn, B YCMOBMETO HA KOWUTO € OMiCaH ONUTHT, a
Pe3ynTaTbT OT Hero TpsGBa fa ce Npeasuan;
— 330a4M, B KOUTO Ype3 OMUTa Ce YCTaHOBSBAT BPBL3KUTE U
3aBUCMMOCTUTE MEXY KOHKPETHUTE (HU3UYHN BENUYMHM;
—3a/la4i, B KOUTO MOCPEACTBOM AaAEHUTe NPUHAANEXHOCTH
W Ypeay ce OCbLUECTBSIBA eKCriepuMeEHT, 63 [1a e ykasaHo kak
[ia Ce HanpaBy TOBa;
-3a/la4n, MOCPEACTBOM KOMTO Ce pPeLlaBaT KOHKPETHM
BBPOCH OT MpaKTukaTa.

EkcnepumenTaniute 3ajaun Tpsbea Aa 3aemar CBOETO
MSCTO B 0BYYEHMETO MO (PM3nKa BLB BUCLLMTE YYUNULLA, ThiA
KaTo Te MoraT ycnewHo fa CTUMynupaT pasBWUTMETO Ha
TBOpYECKUTE CrnocobHocTU Ha obyyaemuTe, TAXHaTa Camo-
CTOSITENHOCT W MpuoobuBaHETO Ha YMEHWS W HaBuUM C
N3CneLoBaTENCKN XapaKTep.

Mo OTHOLEHWE Ha MeToAMKaTa 3a pellaBaHe Ha PU3NYHN
3ajaum MHOro meToguyeckn uacneasanus (B ouswins CCCP,
Monwa, MepmaHus 1 y Hac) nokasear LenecbobpasHocTTa ot
W3Mon3BaHe Ha anropuTMUYeH nogxoq B 0Oy4YeHWETo no
pewasaHe Ha ¢wmaniHu 3agayun (C.Huuonosa w [.Tapros,
1977; A.Manonos, 1972). lpaktukata nokasea, 4e MHOMO
4ecTo 0byyaeMuTE He MOraT ia peLlaBaT 3aaayu, Bbhpekn Ye
3HasAT cboTBETHATa Teopusi. [puumHaTa €, Ye Te He No3HaBat
HeoOXoAMMMTE YMCTBEHW ONepaLuy 3a aHamnu3 Ha yCroBueTO
N eNCTBMATA, KOUTO € HY)XHO Aa Ce M3BLPLUAT C [aHHUTE B
YCINOBMETO 32 PELUEHNETO.

B maTemaTtukaTa nog anroputbM ce pasbupa Bcska cuctema
OT U3YMCNEHWS, W3MbMHABAHM MO CTPOrO  OMpeAerneHu
npaBwuna, KosiTO crneg w3secteH Opon eTanu goBexga Ao
PELLEHWETO Ha MOCTaBeHaTa 3adada M TOYHO npegnucaHue
3a M3MbITHEHMETO B ONPEeneH MopsimbK Ha HskakBa cucTema
OT KpaeH Opon onepauuy, KOETO BOAW KbM peLlaBaHETO Ha
BCWYKM 3afjaus OT [fafeH Tun C KpaeH 6pon onepauuu
(A.MaHoros, 1972).

MancksaHuaTa, Ha KOMTO BCekM anroputbM TpsGBa fa
0TroBaps ca: onpeaeneHocT (pa3bupaemocT, ACHOCT U TOY-
HOCT, W3KINIOYBALLM MPOM3BONHM AENCTBMS); MACOBOCT (Bb3-
MOXHOCT 3a MpunaraHe KbM pasfiyHW BapwaHTX OT Havan-
HUTe YCroBUS); crief kpaeH Gpoil onepauuv Aa 3aBbpluv W
[I0BEAE 10 TbPCEHMS Pe3ynTar.

CroXHOCTTa Ha eauH anropuTbM MOXe Aa Ce MpeLleHn no
CpegHOTO Bpeme, HeobxoouMo 3a pellaBaHe Ha 3agava,
CrefoBaTeNiHO MOXe Aa ce TBbpaW, Ye B oblms cnyyai
eheKTUBHOCTTa Ha anropuTbMa 3aBuUCKH OT cpepHus Gpoit
orepavuy, OT BPEMETO 3a U3MbIHEHWE Ha BCsKa onepauus u
OT BpEMETO MexXay BCeku ABe NOCneaoBaTenHu onepavm.

Cnopeg /1. H. Janga (MaHonos, 1972) “ obyyaBaly
anropuTbM € TakoBa MpeAnucaHne OTHOCHO HayuHa Ha
MpOoBEX4aHe Ha nefaroruyeckust Mpouec, B KOETO TOYHO Ce
ONpesensT CbAbPXKaHNETO W LienTa Ha 0By4eHneTo, 1 B KOETO
AENHOoCTTa Ha obyvyaBawmst u obyyaemusi € pasuneHeHa Ha
CbCTaBHM OMepaLum, Kato € ykasaHo TOYHO KakBW AEiCTBUS
TpsabBa ga npoeege OOy4aBalMAT, B OTIOBOP Ha BCSKO
BBH3MOXHO JEeNCTBIE Ha 0byyaemmns’”.

C'bLI.I|eCTByBaLLU/1Te pasnuyna mexagy MatemMaThU4eckoTo
NOHATNE anropuTLM U o6yanau_u/1;|T anroputbm ca gosenn oo
HOBO HanMeHOBaHWE Ha BTOPUA, & UMEHHO — anropuTMUYHO
npeanucaHve.

Moa obyyaBaly anropuTbM 3a peliaBaHe Ha (U3MYECKN
3agjaum Tpsibea Aa ce pasbupa cucTema OT SCHW, TOUHU U
kpaTku npaBuna, kouto Tpsibea ga 6baat 06wy 3a ronsm 6poi
3agaum.

B cneuynanuaupaHata nutepatypa (Huyonosa, C. u 1.
Tapros, 1977; A.MaHonos, 1972) ca w3noxeHn Asa Buaa
anroputMu B 0b6y4eH1eTo Nno peluaBaHe Ha 3ajauu: Ham-ooL
anropuTbM 3a pellaBaHe Ha BCAKAKBM 3afads M YacTHM
anropuTMK, KOWTO Ce OTHacaT [0 oblwuTe MeTogn 3a
pelLaBaHe Ha h13nN4HW 3a4a4m OT JadeH TuM.

06LIJ,0TO anropuTMMYHO npeanucaHne 3a pellaBaHe Ha
CbVI3VI‘-IHVI 3afa4u e:

1. 3anucBaHe iy MpoYnTaHe Ha yCroBMETO.
2. O6wo s3anosHaBaHe C YCMOBWETO Ha 3ajayarta

(OpWeHTMPOBBYEH aHamnu3).

3. MpenBapuTeneH aHanus Ha uanyeckata kapTuHa, KOsTo
ce pasrnexpa B 3ajavara.

4. KpaTbK 3anuc Ha yCNOBKETO Ha 3ajavara.

5. MoppobeH aHanu3 Ha du3nyeckaTa kapTUHa Ha 3aadara.

6. MonyyaBaHe Ha pelueHneTo B 06 BIA.

7. MNpoBepka NpaBWHOCTTa Ha peLLeHNeTo B 00wy BUA,

8. /130op Ha eauHMLMTE Ha U3NYECKUTE BENUUMH.

9. MayncnasaHe Ha pesyntatute.

10. OueHKa Ha nonyyeHuTe pesynTaTu.

Hemckute atopu KbopHep u Kucnmur (1987) npepnarat
13MoN3BaHeTo Ha obLL anropuTLM C NeT eTana:

1. AHanu3 Ha ycnoBMeTO C LieNn U3SICHSIBAHe Ha TbPCEHWS
npobnewm;

2. KonuuecTBeHO onucaHue Ha 3afjafeHata B YCIOBMETO
CUTYaLusi, KOETO BOAM [0 CbCTaBsIHE Ha peluMma cuctema
OT YPaBHEHNS;

3. lMonyyaBaHe Ha OyKBEHOTO pELLEHNE;

lMpecmsiTaHe Ha pe3ynTaTa;

5. [IucKkyTupaHe MosyyeHunst pe3ynTaT JOKOMKO CbOTBETCTBA
Ha YCrOBMETO.

>

[pyr BapuaHT Ha 0OWO anropuTMUYHO NpeanucaHue,
MPUNOXMM BbB BCUYKM pasgenu Ha usvkata e npep-
noxeHuat ot W. CtaHesa u K. Anakuesa (1996). Toi BknoyuBa
0CeM eTara, KoUTo ca oHarfneaeHn 1 ¢ bnok — cxema:

Cneundnkata Ha pasnuyHUTe BMOOBE (DU3MYHM 3afauv
MocTaBsi CBOUTE M3NCKBaHUS KbM METOAMKaTa Ha peluaBaHeTo
uMm. KaTo anroputMM4YHO nMpeanucaHue 3a peluaBaHe Ha Haii-
YeCTO M3MOM3BaHNTE B NMpaKTUKaTa 3a4a4uu — KONMYECTBEHUTE,
MOXe [la Ce W3MOM3Ba eAVH OT BapuaHTUTE Ha WU3NOXEHUTE
0BLLM anropuUTMUYHI NPEANMCAHNA.

KayecTBeHWUTe 3apaum ce peluaBaT KaTo ce MpemuHaBa
npes cnegHuUTe etanu:

1. 3ano3HaBaHe C YCNOBMETO Ha 3adavaTta: BHUMATEmNHO
NPoOYMTaHEe Ha TeKkcTa; OTKPOsIBAHE Ha W3BECTHOTO OT
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HEN3BECTHOTO;
BTOPOCTENEHHOTO.
2. OcmucnsHe Ha KpaiiHaTa Len Ha 3ajavara.

3. CbCTaBsHe Ha nnaH 3a peLieHMe MO aHanMTUYeH
(3ano3HaBaHe C TbPCEHOTO B 3afjayata M Ce BbpBUM KbM
[aHHMTE B YCNIOBMETO) UNM MO CUHTETMYEH METOA (3anouBaHe
¢ ‘nogpenba’ Ha AaHHWTE B YCMOBMETO U CE BBPBU KbM
TbPCEHOTO). Bb3MOXHO e npunaraHe W Ha rpacduyeH unm
eKcrnepuMeHTaneH MeTof.

4. MpoBepka Ha OTroBOpa: Aa Ce HampaBy OMWUT UMK Aa ce
noTbpPCM [ApYyr BapWaHT Ha peLlleHWe, CbNOCTaBsHe C
npakTukara v fp.

pasrpaHin4yaBaHe Ha MaBHOTO oT

TexHonoriA 32 peliietive Ha BoaKa duaiiHa 3anava:

Ycnosue CBbP3BaHe Ha
Ha bopmyanTe
3anavata
!
o aanmf Ha ugyr‘m 3aKOHN
C MTBAHOTO YCAOBME bl
BEAWYKHK

|

3anve Ha
YCAOBHETO B
KOAGHKa C ByKeu

aKO ¥Ma| [OMbAHEHWA

numdpm
T obpbLLaHe
: KbM YCAOBMATE
TpaHcHOpMUpa- 112 Ce CPABHAT AaHHNTE

He Ha u3mepu-
TEAHUTE AMHULK

l

Hanpasa Ha
YepTex

¢ 0610 bykseHo
peLLeHe

aKO HAMA | AOMbAHEHUA

T npoBepka Ha abLLIOTO
3aM1C Ha 38KOH € peluetue ¢
ThpCeHaTa U3MEPUTEAHH BLUHULM
BEAWYMHA
3amMecTsaHe ¢ uudpu u
3aMIC Ha M3uucAsBaHe
BykeeHoTo
pelLeHue cipamo
TbpceHara NPELIEHKa Ha pesyaTara
BeANYMHA

Mpu ekcnepUMeHTanHuTE 3agayqym e TPYAHO Aa ce Aase 4opw
06LL0 anropuTMUYHO NpeAnucaHie. 3aTpyaHEHNeTO uaga u ot
TOBA, Ye MSCTOTO Ha eKCepuUMeHTa B MpoLieca Ha peluaBaHe
He € CTporo  perrameHTMpaHo. Bbnpekn, 4e B
cnewuuanuanpaHaTa nuTepatypa HsMa npegctaBeHa METOAMKa
3a pellaBaHe Ha EKCMEpUMeHTanHW 3afjayn, Moxe fa ce
0000wy, 4e MOBEYETO OT EKCMEepUMEHTAmHUTE 3ajayn ce
(opmynupaT Taka, 4Ye MpU pellaBaHETO MM OTHavano ce
NpaBsT MPeanornoXeHUs, pelwaBaT ce TEOpPeTUYHO M cred
TOBa U3BOAMTE Ce NPaBSAT 4YPes OmnuT.

AJ'IFOpMTMIA‘-IHVITe npeanucaHna  Hamupat CBOETO
npunoxexHne rnaBHoO B KypCa Ha 06yqu|/|e no (bI/I3MKa B
CpeaHuTe y4yunuila, Kb4eTo Ce pellaBat NpeauMHO TUNOBU
3ajayn. BI'IpeJJ,BI/IJZI, No-BMCOKOTO HMBO Ha o6yqume BbB
BUCLLMTE ydunua CTyaeHTute Tpﬂ6Ba [a Ce HacoyBaTt KbM

pellaBaHeToO Ha 3afjaun C TBOPYECKN xapaktep (npobnemnu
3a4aum), 3a KOUTO MHOIO YECTO € HEBB3MOXHO fia Ce CbCTaBAT
nogpobHu anroputmu. 3a TOBa fAanu edHa 3agaya e
TBOpYeCKa € LenecbobpasHo Ja ce W3nonasa NpeanoxeHuns
obektuBeH kputepun ot Gynbp (1987), a umeHHo - eaHa
3ajaya e TBOpyecka 3a obyyaemus, korato Ce pellasa C
MOMOLLTa Ha NMOBEYE OT eAMH 3aKoH. HesaBucumo OT TOBa, Ye
NOAXOABT MPU pELlaBaHeTo Ha Te3n (U3NYHM 3afjauu e
KOHKPETEH 3a BCska efHa OT TAX, Bb3MOXHO € fda Gbgar
pageHn obluy MEeTOAWYHW yKa3aHus 3a peluaBaHeTo UM. Te
0TYacTW CbBMagaT C u3noxeHute. ToBa e pasbupaemo, Tbi
kaTo BCAKa 3ajaya no (manka Ce OTHAcA O onpedeneH
(hu3nyeH NpoLiec, B X0Aa Ha PeLLeHNeTO, Ha KOSITO Ce ThpCu
Heun3BeCTHa (hU3nyHa Benm4uMHa unn 3akoH. Heobxogmmoctta
OT OOLO anropuTMWYHO MpeanncaHue e MpoauKTyBaHa OT
(bakTa, Ye B Hanu4yHaTa Creuvanu3vpaHa nuTepatypa no
pellaBaHe Ha (PU3NYHK 3agauu NUNCBaT Takiea. B noseveTo
COOPHMLM M PBKOBOACTBA Ca M3MOXEHU CaMo YCMoOBUS Ha
(U3NYHM  3a0a4N U HAW-MHOTO HSKaKbB KpaeH uuCreH
pesyntar. TakaBa nuTepaTtypa MOXe Aa Ce M3nonsea camo
koraTto oby4yaemuTe ca pa3bpanu nomnsarta OT M3NON3BaHe Ha
anropuTMM B CINOXHW CUTyaUuW, W3rpagunmn ca yMeHus 3a
NpaBUMHOTO MM MpWMaraHe C Len nonyvaBaHe Ha XenauuTe
pesynTatM W yMeHWst 3a B3eMaHe Ha pelleHusi, Tbi Kato
npunaraHeTo Ha anropuTbM KbM  KOHKpETHa  (puanyHa
cUTyauus uancksa oBMUCIsSHE, OLEHKa W MHOTOKPATHO
B3eMaHe Ha peleHue. MocnegHoTo ce cbCTou B u3bopa Ha
KOW anroputbm Aa Ce M3non3ea, C kakea nogpobHOCT Ha
npasunarta, C kakea NocregoBaTenHocT Ha eTanuTe U Kak aa
Ce MPUIOXN B KOHKPETHA CUTYaLuMs BCAKa OT anropuTMUYHUTE
WHCTPYKLMU.

Mpensua HanuyHaTa nuUTepaTypa no peliasaHe Ha OU3NYHK
3afjaum 1 pasgensHeTo Ha TBOPYECKUTE 33Aa4uym Ha TPW rpynu
(TanaHoB, 1992), egHa OT KOMTO €: “pellaBaHe Ha HOBa
3ajava C NOMOLUTA Ha Mo3HaT MeTod’, € Heobxoaumo da ce
pa3paboTi yHMBepcaneH o6l anropuTbM, KOWUTO HAMa Ada
MOXe fAa Ce mnpunara MexaHWyHo, ©e3 KOHTponupawm u
OLEHBbYHM MUCTIOBHM onepauuu. lNpeacraBeHa e G6nok-cxema
Ha TaKkbB anropuTbM, AaBall Bb3MOXHOCT W 3a u3bop Ha
MeToZ 3a pellaBaHe Ha 3agaqnTte. Toea ro npasu no-obuy ot
Beye n3bpoeHuTe.
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AHanua Ha guanyHaTa
cuTyauyws, 3aaageHa c
YCNOBWETO Ha 3apadarta

KpaTkk 3an1c Ha yCrioBMeTo
Ha 3afjavarta

v

lNpuBexpaHe Ha 3anageHuTe
B YCMNOBWUETO BEMWUYMHN B
efHa cucTemMa MaMepuTenHK
enuHuun - S|

h 4

ManonasaHe Ha cnpaBoyeH
MaTtepuarn 1 Hanpaeara Ha
NOSICHABRALL| YepTex

M3Bop Ha meTon
AnanuTiueH [ 3a peluaBaHe ———————————®»| CuntetuyeH
meTon Ha 3afaqata METOA
3anwc Ha 3aKoH 3anuc Ha 3akoHw C
C TepceHaTa DUBUHHK BEMUUMHI,
BENWHIHA Oaf0eHu B
¢ YCNOBMETO

3anuc Ha BykBeHOTO

<
peweHne cnpamo [
ThpceHara BenuMynHa

noseve ot
enHa =
PepnyuywpaHe 6pos
Onpegenane Gpos 3anuc Ha apyri | Ha Heu3BecTHUTE
Ha HEW3BECTHUTE ) 38KOHM ao egHa
BEMNUHNHN
enHa
Mpoeepka Ha  pasmepHOCTTa; Ha
CUMETpUATa B OTroBopa, ako uMa
TakaBa WM faBaHe YacTHW CTOWHOCTU MpeueHka
Ha fafjeH napameTbp, Taka 4e ga ce . | 3amectsaHe c uncpu [OCTOBEPHOCTTA Ha
nony4v  npeasapuTenHo M3IBECTEH = W M34McnsBaHe nony4eHus:
OTrosop pesynrtart
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ABSTRACT

There is an important aim that stands before the university today — to train creative, think for themselves specialists, capable to apply science approach to solve
specific problems. The lecture as a basic form of teaching in university has to ensure students enough information about science theories. The abilities for the
independence of judgment, creative approach and for solving problems have to be formed during the exercises and practical studies.

Itis necessary to discriminate between terms exercise and problem from scientific point of view.

The article considers in a few words the problem in terms of psychology, physic and mathematic didactics; four methods for solving physical problems — method of
solving qualitative, quantitative, graph and experimental problems; some classifications of physic problems by Bulgarian and foreign methodologists are represent.

It was devoted space to the analytic-synthetic method, used for physic problems solving.

Different understandings about general algorithmic instructions for physic problems solving are represent.

There is an important aim that stands before the university today - to train creative, think for themselves specialists, capable to
apply science approach to solve specific problems. The lecture as a basic form of teaching in university has to ensure students
enough information about science theories. The abilities for the independence of judgment, creative approach and for solving
problems have to be formed during the exercises and practical studies. The exercises are important because they give students an
opportunity to give a new meaning to practical applicability of theoretical matter, to find out dependences and to give proof of
interrelations, to learn and to apply theoretical knowledge, to develop abilities for solving problems and to reach valid solutions from
a scientific point of view.

It is necessary to discriminate between conception for “exercise” and for “problem” from scientific point of view. The major
purpose of exercises is to build up abilities for making some operations, leading to solution of a particular problem. Though the
problem cannot be considered as a sum of some exercises that take place in its solution. Each problem by contrast with exercise
demands to set and choose (basing on the analysis) what operations in what succession have to be made for the problems
solution. Each operation characterizes with following components: 1) purpose that represents the requirement to the condition of the
problems subject, after its solving; 2) subject that transforms during the operation; 3) motive — the solving of the problem is
subordinated to the motive; 4) method that realizes the operation.

According to Belich attributive analysis the scheme expression is such as shown on fig.1.

The problem is the situation that determines the action of some solving system.

o [

Figure1

THE CONCEPTION FOR “PROBLEM” FROM PSYCHOLOGICAL, MATHEMATICAL AND PHYSICAL POINT OF VEIW

Some definitions of the conception for “problem” exist from psychological point of view. A.N. Leontiev (1972) determines the
problem as “a situation, which expects form the subject to do some action”. P.Ya. Galperin (1958) determines the problem as “a
situation, which expects from the subject to operate and find an unknown quantity utilizing his connections with the other known
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quantities”. G.S.Kostiuk (1968) extends the problem definition adding “in the conditions, in which the subject do not know the
algorithm how to do this action”. The conception “action” is in the middle of the problem definitions: the first one is the general rule,
the second one is concretized for the education and science activities, and the third one is for the didactic problem situations.

V.M. Bradis, J.M. Koliagin and A.A.Stoliar (Galanow 1992) propose some definitions for the “problem” from mathematical point of
view:
1. The “problem” is every mathematical question, which answer expects more than simple reproduction of only one result,
theorem or definition of the educated course.
2. Every mathematical problem is composed from the origin conditions and the searched result, which determines the actions
to perceive the aim of the problem. Some mathematical problems solution suppose that the known and unknown quantities are
connected with some functional dependence.
3. The mathematical problem is equal to a problem formulated with mathematical terminology. The problems, which are
deposited in the practice, techniques and the science have concrete solutions, if they are described mathematically with some
mathematical theory.

No only one definition about the “physical problem” exists. M. Kiuldjieva (1997) determines “the physical problem” as “a relatively
closed problem, which may be solved by logic conclusions, mathematical operations and experiment based on the laws and the
methods in the physics. P. Galanov (1992) determines the “physical problem” as “a whole complex of facts, conceptions and
opinions, which describes some physical situation (with one or few physical phenomena), where some characteristics or connections
between the quantities, the origins of the process and his consequences are searched. V. Orekhov and A. Usova (1977) consider
the problems only as “the material for the exercises, which demanding of the application of physical conformities for the concrete
conditions”.

Every physical problem is concerned to determined physical process or phenomena and search an unknown physical quantity or
law. The ability to solve the problems is an important criterion for the best results during education. The systematic solving of the
physical problems and the precise experiments provide to high educational effect. The basic aim of education is to use the problem
solving for more fundamental understanding of the physical laws and make a science decisions in some practical situations. The
solving of problems is a method for mental development, quick wits and self-dependence of the students. It helps to overcome the
formality of education.

The Bulgarian students in the schools do not obtain a good training to solve the physical problems. There are many causes for this
situation which exert influence on its physical preparation for the university. The lecturers in physics establish inability for self-
solving the physical problems, a shortage of interest, systematization and consistency when the students works on the physical
problems. The basic problem in the university is the same — the physical problems are transferred after the theoretical considerations
and they occupy a short time during the education.

To solve this problem of education the teacher must know the different kinds of physical problems and can determine the place of
the every problem in the education system. To put a problem in unsuitable time disturbs the education process and it do not help to
learn the physics. A generally accepted classification of the physical problems do not exist in the didactic literature. P. Galanov
(1992) indicates six signs which give a possibility to group the physical problems — according to the mode of solution, according to
the necessity of theoretical knowledge, according to the kind of the facts and the phenomena, included in the physical picture of the
problem and depended on the unknown quantity, according to the formulation of the initial condition and solution and according to
the number of the physical law taking into account in the problem solution. The physical problems are quantitative or qualitative
according to the methods of their solution. The physical problems are from the kinematics, dynamics, thermodynamics, electricity,
optics and combined taking into account the theoretical knowledge. To solve the problems the student must have the knowledge
from the different parts of the physics. The facts and the phenomena included in the physical picture of the problem are separated in
two big groups — scientific (abstract and concrete) group and the other group which conclude the historic, polytechnic, home and
entertained physical problems. The character of unknown quantity determine a few kind of problems — with whole condition and with
incomplete condition; the quantitative problems for determination of the numerical value of the unknown quantities and constants;
the problems to finding the functional connections between the physical quantities; the algorithmic problems which might be
formulated and etc. Taking into account the character of the condition and solution formulation there are text problems, graph
problems, picture problems, table problems, experimental problems, and etc.

S, lifmalava and D Targov (19 Abstract  |7) propose some different classification for the physical problems. This
Content clas| Concrete  |ely comfortable for didactic aims:
— Training
Didactic Controlling
purpose Creative
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Figure2. Physical problems according to their basic indications
It is necessary to note that this classification based on three indications is very relatively, because some problems may be
connected with the different groups. In the physical education we frequently use the tasks named quantitative, qualitative, graphic
and experimental problems.

The qualitative problems are known as logic problems, problems for quick wits, oral problems-questions, entertained physical
problems and etc. The common character for this kind of problems is its solution which do not use the mathematical means.Their
correct solution demands on a precision using the physical knowledge for the phenomena and laws to build the physical conclusions.

The qualitative physical problems are known as calculation problems. They are used very often in the education. Their solution is
not possible without mathematical formulae. The role of mathematics in the other sciences is described from Leonardo da Vinci: “No
science reliability in the things where there are not any mathematical applications and which are not connected with mathematics.”
According to N. Lobachevska “The mathematics is the language for whole accurate sciences”. A matter in fact is that the physics
uses the mathematics as science and education, but it exists the other moment according to Einstein: “Where the mathematics takes
possession of the relative theory, | stop to understand it.” The conclusion that may by extracted is that the solving of qualitative
physical problems require abilities for mathematical actions with physical quantities. These abilities are oriented to more deeply enter
into a physical problem, functional dependencies and into the physical phenomena and processes.

The functional dependencies between the quantities characterizing the physical phenomena and processes may be expressed
with graphs. This presentation gives a clearness of the dependence and it develops the imagination and the logic thinking of the
students. They acquire a mastery to draw graphs for different functional dependencies and they can uncover the unknown

dependencies taking into account their graphs. The graphical problems are:
Problems with a initial deposited graph — analyzing the graph the students obtain the initial data to solve the problem;
Problems with a graph for physical process used in the concrete stage of the solution;
Problems with the graphical view translated from one coordinate system to the other. This kind of problems is very
important for the students in technical universities.

The experimental problems are a part of physical problem system and a part of education physical experiment. Its important role is
due to the fact that they reveal the physics as experimental science. To solve the problem the students do obligatory physical
experiment. Even the qualitative experimental problems, where the solution wants to expect some physical phenomena or process,
the correctness of the expected result is controlled by experiment.

For the place of real experiment and its role in the solution of the experimental problem Dr. Ivanov (1988) proposes the following
classification:
Problems which require to measure some physical quantities in advance;
Problems where the experiment is described in the initial condition and his result must be foreseen;
Problems where the connections between the physical quantities must be established by the real experiment;
Problems where the experimental devices exist but the experimental procedures are not described;
- Problems that solve practical situations.

The experimental problems must be used for physics education in the high schools and they can stimulate the creative abilities of
the student, their own activity and research interest.

The methods that were used in many European countries (UdSSR, Poland, Germany, Bulgaria) indicate the expedience of
algorithmic approach for the solving of physical problems (S. Nitzolova, P. Targov 1977; A. Manolov 1972). The educational practice
shows that the students cannot solve problems although they know the physical theory. The reason is that the students have not the

practice to analyze the problem condition and they cannot use the data in the condition.

In the mathematics algorithm is every system of calculation, which are realized by following strong rules leading to the solution of
the problem. The algorithmic approach prescribes the operations that might give the final result in strict sequence (A. Manolov 1972).
Every algorithm might be determined clearly and exactly. It might be applicable at different variations of the initial conditions and to
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bring to the ultimate aim. The effect of the application of algorithm depend on the average quantity of the operations, on the time of
every operation and on the time between two consecutive operation.

L.N. Landa describes the “educating algorithm” as a rule to conduct the didactic process where the content and the aim of
education are determined exactly. In this rule the activity of the teacher and the students is segmented in consecutive operations and
the actions of the student answering to the teacher questions are determined exactly (Manolov 1972).

The differences between the mathematical concept of algorithm and the educational algorithm conduct to new concept “algorithmic
instructions”. To solving physical problems the algorithmic instructions might include clear and exact rules applicable for many
problems. S. Nitzolova and P. Targov (1977), A. Manolov (1972) proposes two kinds of algorithm applied in the education for
physical problem solving: a general algorithm for every kind of problems and the separate algorithms for the different kinds of

problems. The general algorithm contents:
1. Writing or reading the initial condition of the problem;
2. Analyze the condition for initial orientation;
3. Analyze the physical “picture” for initial orientation in the problem.
4. Short recording of the condition;
5. Full analysis of physical “picture” of the problem;
6. Obtaining the general solution;
7. Verifying the general solution;
8. Choosing the units of the physical quantities;
9. Calculating the quantities in the result.
10. Evaluating the data in the result.

Koerner and Kissling (1987) propose the general algorithm with five steps:
1. Analyze of the condition and making the problem clear;
2. Making the quantitative description of the problem situation and make up an equation system which has a solution;
3. Obtaining the general solution of the problem;
4. Calculating the quantities;
5. Discussing the obtained result if it corresponds to the initial condition.

Other variation of the general algorithmic instructions applicable in every part
of physics is proposed from I. Staneva and K. Yanakieva. It concludes eight stages:

Connecting the
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the problem
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Figure 3. Technology for solving every physical problem
(I. Staneva and K. Yanakieva)

Every kind of physical problem has own method for solving. The qualitative problems are frequently in use and they can be solved
using the general algorithmic instruction.

The solving of qualitative problems passes through the following steps:

1. Acquainting with the problem formulation: careful reading of the text; showing up the known from the unknown;
discriminating between the basing and secondary assumption.

2. Giving a meaning to the aim of the problem.

3. Making a plane for solving using analytic or synthetic method. Graphical and experimental methods are able too.

4, Verifying the solution: to make experiment or discovered other variant for solving, compare with practice, and etc.

There are some difficulties to give general algorithmic instructions for solving experimental problems, because the place of the
experiment is not accurately regulated in the process of solving. The methods for solving experimental problems are developed in
the methodical literature, nevertheless it is able to draw a general conclusions that most of the experimental problems can be
formulated in such way that during the solving we primary make assumptions then solve theoretically and third the conclusions are
drawn from experiment.

The algorithmic instructions apply generally during the course in physics in school, where standard problems are solving. The
students in the universities have to direct their efforts to the creative problems. It is often unable to make algorithms in detail for this
kind of problem. According to Fuler (1987) one problem is creative when it solves with more then one law. Each creative problem
has own method for solving, but it is able to give some general methodical directions. These directions partially coincide with the
described ones. This is understandable, because each physical problem refers to certain physical process and during it's solving
unknown physical quantity or law is found. The necessity of general algorithmic instructions is dictated by the fact that no instructions
in the specific literature concerning physical problems exist. In most cases there are problem’s formulations and final solutions in the
books. These books can be used only if students have understood the usefulness of the algorithmic instructions in complicated
situations; they have built up skills for correct application of these algorithms with aim to get searched results and abilities for making
decisions. The instructions used in a concrete physical situation demands consideration, valuation and to make many decisions. The
last one consists in: choosing algorithm, in how much details the instructions could be, in what order of steps and how to apply each
step into the concrete situation.

It is necessary to develop the universal general algorithm that could not be applied mechanically without any controlling and
evaluating operations. An algorithm that gives abilities to choose a method for solving a problem is represented as a scheme (fig.4).
Itis more general then other ones that have been described.
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