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WHOBALIUX B TABOPATOPHUA MPAKTUKYM NO ®U3NKA BB BY3
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PE3IOME

B ycnoeusTa Ha nasapHata ukoHoMuka, Gbnrapckoto Buclie obpasoBaHue TpsibBa Aa Obae, KaKTO eKBUBANEHTHO MO KOMMYECTBO M KAYECTBO HA CBETOBHOTO W
0COBEHO Ha EBPONEIICKOTO, Taka 1 KOHBEPTMPYEMO, T.e. MOBUIHO. HyxHW ca cnewunanHi NpoyyBaHns 3a BbBEXAaHe Ha NHoBaLwn B obnactTa Ha obpasoBarenHuTe
TexHomnorun, 3a aa ce oboratu nefaroruyeckusT NpoLec C aew, METOAM U pelueHms, Ha BasaTta Ha KOMTO MOXe fa Ce roBOpW 3a MHTerpauus Ha GbnrapckoTo
0bpa3oBaHue B €BPONENCKUTE 1 CBETOBHM M3CNeA0BaTENCKM Nporpamu.

3a bwnrapckoto Buciue obpasoBaHne ( B YaCTHOCT MHKEHEPHOTO ) TEXHONOIMATA 3a U3rpaxaaHe U MPUNOKEHNEe Ha TeCToBa cucTeMa 3a obyyeHme e HoBaLws..

Kbm nabopatopHus npakTikym no duanka B MY ca pa3paboTeHn MHOroBapuaHTHI TECTOBE BbPXY HAKOMKO LKbIa OT ynpaxHeHus. Lienta Ha paspabotkata e Aa
Ce MpoBepPSAT 3HaHMAITA M YMEHUATa Ha CTyAeHTUTEe BbpXy npoBedeHns nabopatopeH npakTukym. Tasw Len e onepawoHanuaupaHa u cbobpaseHa ¢ y4ebHus
maTepuan 1 BpemeTo, KOeTo MOXe Aa Ce OTAeNM 3a mposepkarta. 3ajaunTe BKIIOYEHW B TECTOBETE NPOBepsBaT 6-Te MO3HABATENHM PaBHWLLA, CbIMACHO
TaKCOHOMUSATA Ha amepukaHckus neuxonor bemkamun briym. TaxHaTa CTpykTypa e pasHoobpasHa, Mpu KOeTo BEPOSTHOCTTa OT CyyaliHO HanyykBaHe Ha BepHUTe
OTrOBOPY € MUHUManuanpaxa.

BbnpochT 3a NpenucBaHnsTa ChlLO € PeLleH C MOMOLYTa HAa MHOrOBapyaHTHOCTTa Ha AVAAKTUYECKUS TECT 1 NpeaocTaBeHaTa Bb3MOXHOCT MpW PellaBaHeTo My,

CTYOEHTBT Aa U3nonasa AONbIIHUTENHA Hay4YHa nuTepatypa.

Mpe3 nocnegHUTE HAKOMKO rOAMHM B Gbrrapckust negaroru-
Yecku nevat HaBnu3aT paboTHM MOHATWS KaTo: "pechopmu”;
"pedoopmaTtopcka negarorvka"; "cpaBHUTENHO 0Opa3oBaHue”;
"HoBaLMK B 00y4eHNeTo"; "NpoBoKaLmmM B y4ebHus npouec” u
ap. (Bwxkos, 1992; Buxkos, 1995; MNoposa, 1997; KocToea,
1998).Toea ce obycrmaBa OT (hakTa, Ye Makap M Ja He
CbLLeCTBYBaT CTPOro (PUKCUPaHU E€BPOMENcKkM CTaHgapTu B
cucTeMata Ha BUCLLETO 06pa30BaHMe (M B YaCTHOCT MHXEHep-
HOTO), TO OCHOBHUTE MPUHLMMMK, LIENM M 3afa4n Ha HaLeTo
obpasoBaHve, Tpsbea aa 6bhaT B [yxa Ha eBponenckute U
CBETOBHM W3WUCKBAHUS M CTaHLApPTW, HE3aBWUCUMO OT HaLuo-
HarHW, eTHUYECKU M nonuTnyeckn pasnuuns. OcobeHo aHec, B
YCNOBMSITa Ha NasapHaTa WMKOHOMWKA, ObRrapckoto BucLie
obpasoBaHue Tpsibea Aa Obae, KaKTO EKBUBANEHTHO MO KOMM-
YeCTBO W KaYecTBO Ha CBETOBHOTO M 0COBEHO Ha eBponeiic-
KOTO, Taka 1 KOHBEPTUPYEMO, T.e. MOBUITHO.

MpogbmkuTenHaTa nsonayus Ha Gbnrapckoto 06pasoBaqmne
(v Ha BuBLLMTE COLMANMCTUYECKA CTPaHM) OT CBETOBHUS ONUT
Hanara npuMOpUTETHO NpOyYBaHe Ha 3anagHuTe obpasosaten-
HU MOCTMXEHWS] M TsXHATa CronmyunvBa agantauusi KoM
BbnrapckuTe ycrosus.

HyxHu ca creumanHu npoydyBaHWs 3a BbBEXaaHe Ha
WHoBaLMM B obnacTTa Ha 0Bpa3oBaTENHUTE TEXHOMOrMM, 3a
fa ce oborati neaarorMyeckUsT MpoLec C ugen, MeToau w
pelleHnst Ha 6asaTa, Ha KOMTO MOXe [a Ce roBOpu 3a
WHTerpaumust Ha 6brrapckoTo obpasoBaHue B €BPONENCKATE U
CBETOBHY W3CNef0BaTENCKM NPOrpamy.

3a 6bnrapckoTo BicLe 0Bpa3oBaHue (B YaCTHOCT MHXEHEP-
HOTO) TEXHOMOTMATA 3a M3rpaxzaaHe U NpUNoXeHue Ha TecTo-
Ba cuctema 3a obyyeHne e nHoauusi. C noCTaHOBNEHMETO OT
1936 r. B 6uBmMs CCCP noyTn He ce cb3hasaT W npunarat
TECTOBE, KOETO pechniekTupa U BbpXy OWBLUMTE €BPOMENCKM
coupanuctuyeckm crpanm (Bunrapus, YCOP, Monwa, YacTny-
HO B YHrapws). Hayynute paboTHMUM Ce oOrpaHuyaBaTt fda
npesexdaT W U3non3sat NonynspHW 3anagHu Tectose, 6es aa
MM CTaHgapTu3MpaT B CbOTBETCTBME C W3MCKBAHWSATA KbM
y4ebHus npoLec B CBOSTa CTpaHa.

Mpe3 70 - Te roAUHM ce NOSIBSBAT CTaTiW M pa3paboTku Ha
AVLOAKTUYECKN TECTOBE, KAKTO W NyGnukauuW Ha TecToBe No
OTAENHW NPeaMETH, HO Te Ca NpeaHa3HauYeHM 3a CpeaHUs Kype
Ha o00yyeHune. 3a 0byyeHneTo no dmanka BB BY3 Bee oule He
CbLLECTBYBAT CTAHAAPTU3MPAHM TakuBa.

Ako ce pasrnepa crneuudukaumaTa Ha neparormyeckarta
cuctema BbB BY3, TO cTpykTypaTta 1 cbrnacHo B. Becnanko
(1982), moxe fa ce NpeacTaBm Mo CRNESHNS HAYMH:

1. uenu;

2. yyawm ce;

3. neparosu;

4. cbabpxaHue Ha 06pa3oBaHUETO;
5.  OpraHv3aLuoHHn dopmu;

6.  AvaaKkTMYecKu npouecu.

[npaktnyeckute TECTOBE npuHaanexar Ha enemeHt 5,
KOWATO KaKTO BCWYKM OCTaHanu erieMeHTU Ha negarormyeckara
chuctema npeacraenasa nogcucremMa, nsrpageHa or B3aMMHoO-
CBbp3aHu ENEMEHTH.



Ako enemeHT 4 e 0ByyeHneTo no ¢manka BB BY3, TO
erleMeHT 5 BKNtoyBa:

bopmu
2. npakTMyecku Mmetog (chuamyeckm  LeMOHCTpauun K

1. neKuwoHeH MEEoa

puanieH nabopaygpetLPaKTUkym);
3. peliaBaHe Ha 3agauy;

4. nucmeHu KO%% i pabotu;
5. mupaktniediv TecTose.

Pasrnexgankun Te3n opmMum M MeToan B JenCTBUe, T.e.
KOHKPETHUAT AMAAKTUYECKM NpoLec Bb3HWKBa npobnema 3a
€(hEeKTUBHOCTTA UM, OTHOCHO KOHTPOMa M YNpaBneHMETO Ha
cucTeMarta, Thbil KaTo YMEHMETO Aa Cce creau xofa Ha npoleca
Ha yCBOsIBaHe W Aia Ce ynpasrisiBa MMa OrPOMHO 3Ha4YeHue 1 3a
obyvaBawmTe, 1 3a obydaemute. Ha nbpBWUTE nomara Aa
YCbBBPLLUEHCTBAT CBOETO MpenojaBaHe, a Ha BTOpUTE -
nosHaBaTenHaTa cu JeiHOCT.

MeToguTe, no3BonsBaLLM KONMMYECTBEHO M3MEpBaHE BOZSAT
[0 no-ronisima 06eKTUBHOCT B KpaHus pesyntart. Jdugaktudec-
KMTE TECTOBE KaTO TakuBa MPUTEXaBaT M eTaroH - "MbfieH U
MpaBUNEeH HaYMH 3a U3MbHEHWEe Ha [ajeHaTa AeiHoCT no
BCMYKI OMEpaLn C NOCOYBAHE Ha Hal-CbLLECTBEHUTE, KOUTO
oTpassiBaT CbLHOCTTA M CbAbPXAHMETO Ha nposepkata’
(becnanko, 1982). Ype3 noonepauMOHHOTO CLMOCTaBAHE Ha
OTroBOpa Ha yyallus Ce C eTarnoHa ce CTira [0 u3Bofa 3a
KauecTBOTO Ha U3MbITHEHNS TECT, T.€. eNMMUHIAPA Ce UHTepBa-
na ot konebaHusTa B OLieHKaTa OT pasnnyHNUTE npenogasate-
N1 Ha egHa 1 cbla pabota. OcBeH TOBa camuTe CTyAEHTM
MoraT [a M M3nonasaT KaTo TEXHWKA Ha CaMOLMarHoCTuKa.
KonkoTo no-pobpe CTyAeHTUTE C1 MPEACTaBAT O4aKBaHUTE
pes3yntati, TOMKOBA NO-BMCOKO e Obae paBHULLETO Ha
TAxHaTa paboTa.

OueHkaTa, nomnyyeHa cref U3MmbHEHNUs! TECT UMa NO3NTUBEH
enemMeHT BbpXy MOTMBaLMsTa 3a ODyyeHWe Ha CTygeHTuTe,
3alL0TO TS € He3aBUCUMa OT FIMYHOCTTA Ha OLEHSBALLMS 1 €
npsika PyHKUMS Ha TexHUTe 3HaHUs. MHeHMeTo Ha npenoaasa-
Tens 3a TAX CaMUTe W 3@ PABHULLETO Ha 3HaHWUSITa U YMEHUsTa
1M B CNy4ast He e OT 3HayeHue. BaxHo e konko oT 3apaunTe B
TecTa Ca pelleHn npaBurHO. ToBa Cb3AaBa YCELLaHEeTo, Ye

oueHkaTa e 00eKTMBHA U He 3aBWCK OT CyOEKTMBHOTO MHEHWe
Ha Apyr Y0Bek, U3nonagaly "MeToda Ha okomepa".

KbM nabopaTopHusi npakTukyM No chusmka ca paspaboTeHu
MHOTOBApMaHTHN TECTOBE BbPXY HSKOMKO LuMKbra oOT
ynpaxHeHusl. Tean MeXOWHHW TecToBe ca HeoBGXOAMMOCT B
npoueca Ha 0By4yeHue, 3ali0TO 3a MOCTUraHETO Ha XemnaHu
BMCOKM pe3ynTatv no uauka He e [OCTaTbYyHO camo fa ce
o0eKTvBM3Mpa KOHTPONA Ha M3XoAa, OCBEH ToBa nabopatop-
HWUS NpakTUKyM no cu3nka, Ha Gasata Ha HanpaBeHuTe
NPOTOKOMNM OT CTYAEHTUTE, NO3BONSBA KOMMYECTBEHO M3Mep-
BaHe, HO UmMa M eduH CblUeCTBEeH HedOCTaTbK - nnaruatcr-
BOTO. 3a NpeofonsiBaHeTO Ha TO3M HEJOCTaThK € Lienecbob-
pa3HO [a ce NocTaBn cOOpHa OLeHKa Ha CTYAEHTa, BKIKOYBa-
Wa C efHaKkBa OTHOCUTENHA TEXECT CNEeAHUTE OLEHKU: OT
camocTosiTenHaTa pabota ¢ hU3NYHUTE YPeau U UMEPUTENHM
WHCTPYMEHTY; OT HanpaBeHUTe NPOTOKOMM W OT NpOBEAEHUTE
AVLAKTUYECKN TECTOBE.

1A3non3BaHeTo Ha TeCTOBETE B MpaKTMKaTa C Len NpoBepka
M OUEHKAa Ha 3HaHMATA W YMEHMATa Ha CTYAEeHTUTe, He
M3KMIOYBa M CbBMECTHOTO MM W3MOM3BaHe C ApYrn METOAM.
MMocTuraHeTo Ha no-ronsiMa OBEKTMBHOCT B OLIEHSBAHETO U
YCMELUHOTO peanuanpaHe Ha OCHOBHUTE MY (OYHKUMM npegd-
nonara OOMMCMEHO CbyeTaBaHe Ha pasnMUHW MeToau B
3aBUCUMOCT OT CbAbPXAHMETO Ha Y4yebHWa npegmer K
MSICTOTO MYy B CTPYKTYpaTa Ha NOAroTOBKa Ha CTYEeHTUTE.

YeTnpu ca OCHOBHWTE MpeauMCTBa Ha OBEKTWBHWTE Tec-
TOBE!
1. KoHTpormupaHa TpySHOCT Ha TeCTOBUTE 3ajaqu;
2. VlkoHomus Ha Bpeme;
3. OBGEeKTVBHOCT Ha OLieHKaTa;
4.  TloanTuBHa MOTMBALMS.

[oBpoTo no3HaBaHe Ha BL3MOXHOCTUTE Ha Pa3nuyHUTE
TECTOBe Npegnonara W NpaBWUNHOTO UM W3NON3BaHe, T.e. No
Halt-noaxoasiLy LienecbobpaseH HaumH.

Mpyn CbCTaBAHETO HA MEXAMHHUTE MHOrOBapUAHTHM TECTOBE
no cwuanka BbpPXy nabopaTopHus npaktukym B MIY e
n3nornaBaHa MeToaukaTa, npeanoxexa ot npod. g-p M. Mana-
HoB (FanaHoB, 1992; ManaHoB, 1994). Llenta Ha pa3paboTkaTa
€ [a Ce MpOBEPAT 3HAHUSATA W YMEHWsITa Ha CTYAEHTWTE B
npoueca Ha TaxHoTo oByyeHue. Tasn Len e onepayuoHanmam-
paHa u cbobpaseHa ¢ y4yebHus maTepuan W BPeMETO, KOeTo
MOXe Aa ce OTAenu 3a npoBepkata. YuebHuAT matepuman
BKMKOYBA y4ebHM eanHMLM, KOWTO Ce u3yyasaT U B Apyru
TexHuyeckn BY3-ose, kakto u B ®3® Ha CY "Cs. KnumeHt
Oxpuacku", T.e. CTaH4apTM3MpaHe Ha TecToBeTe Mo pu3mka
e ocuUrypn BB3MOXHOCT 3a OBEKTMBHO CpaBHEHME Ha
MOCTWKEHMATA, HA 3HAHUSITA W YMEHUATA Ha CTydeHTUTE OT
pasnuyHuTe BY3-oBe.

CbC CbCTaBEHUTE [ANAAKTUYECKM TECTOBE € HanpaBeH onuT
[a Ce NPOBEPU M OLEHM CMOCOBHOCTTa Ha ydaluTe ce Aa
W3BBLPLUBAT AEMHOCT HA AafEHO PaBHULLE, YCBOEHA OT THX
cnef CbOTBETHOTO 0byyeHue. VauckBaHusiTa KbM TeCTOBETE
3a afeKBaTHOCT (BanuaHocT), onpegeneHocT (obwiopasbupae-
MOCT), MPOCTOTa W efHO3HAYHOCT Ca CnaseHn. 3agauuTe,
BKIIOYEHW B TECTOBeTE MpoBepsBaT 6-Te MO3HaBAaTENHM
paBHULA, CBIMIACHO TaKCOHOMMATA Ha  aMEepUKaHCKWS



ncuxonor benmxamuH bnym. TaxHata CTpykTypa € pasHoob-
pasHa, T.e. CbLUECTBYBAT KaKTO 3a4a4u C NpefocTaBeHu net
0TroBOpa, U3MeXJy KOUTO Ce MOCOoYBa MpaBUMHWS, Taka U
3afja4n 3a CbOTHACAHE W TbPCEHE Ha MOTMYECKM TPELLKY;
3afja4n C YepTexu 3a WOEHTUDMKALMA U JOMbMBAHE; 3adaduu
3a MPOrHo3upaHe Ha pesynTata npu NPoOMsHA Ha YCMOBWATa;
3ajayn 3a ODsICHEHWe Ha pesynTata OT SBAEHWS Mpu
[ENCTBKE Ha CTpaHWYeH (haKTop; 3aaayn 3a NpoBepka NOMHAT
1 Ce OCHOBHYW OMUTHW (haKTU, CMUCHIA Ha PU3NYHI TEPMUHMU,
M3MEepeHMeTo Ha (*)VI3I/NHI/I BENVYUHWL 1 Ap.; 3ada4un 3a nposep-
ka pasbupaHeTo Ha MaTepuana; 3agaus 3a npoeepka Ha
YMeHuATa a ce Hamupart no anroputbm (bM3MHHM BEJIMYNHU,
T.e. NpuUnaraHe Ha eOuH YU3NYEH 3aKOH U TBOPYECKU 3afauu.
C nomolyta Ha TakuBa 3afauu, BEPOSITHOCTTA OT Cly4anHo
HanyykBaHe Ha BEPHUTE OTFOBOPU € MWHWUManHa, a npu
3afjaynTe CbC CaMOCTOSITENHO KOHCTpyMpaHe Ha OTroBOpU -
HyneBa.

Cuctemarta "n ot 5", paspaboTeHa 3a HyXauTe Ha 3a404HNS
yHuBepcuteT B XareH (®PT), ¢ kosiTo ce nposexaat Beye 20
FOOVHA W3NUTWUTE U Bb3 OCHOBA Ha pesymnTaTute ce u3gaeat
AMNNOMK 3a 3aBbpLUEHO 06pa3oBaHNe € efHO HOBO peLUeHue
3a 3afaunTe C MHOXECTBEH OTrOBOp. TeCTOBETE BbPXY
y4ebHOTO CbabpxaHue ca paspaboTeHu nog copmarta Ha
BBMPOCK U 3ajaum ¢ 5 npeaBapuTenHo AafeHn otrosopa. Ha
TeCTMpaHuTe ce passcHsBa, Ye Te Tpsabea fa nocoyat Hau-
Manko 1 u Hai-MHoro 3 oTroBopa. CMUCBHABT Ha Tasu
cTpaterusi € B HamansBaHe BEPOSTHOCTTA OT CRyyaeH u3bop
Ha eduH OT NPeAnoXeHUTe OTFOBOPW, Tl KaTO TECTMPAHOTO
nmue obMucns BCeku AafeH oTrosop. Beeku BepeH 0TroBop ce
OLeHsBa C efHa TOuYKa, KaTo MakcUManHusST Bpor TOuKM 3a
edHa 3ajaya e MeT, KoraTo BCUYKM MPEANOXEHU BEpHM
OTFOBOPW Ca MOCOYEHM, @ CbOTBETHWUTE IPELUHN (HapeyeHu
BUCTpaKTopu) He ca nocoyerm (bikkos, 1992).

Mpu CbCTAaBAHETO Ha 33h4a4YM C MHOXECTBEH OTIoBOp
0TYacTK € M3NON3BaHa Tasu CUCTEMA, T.e. CblUECTBYBaT neT
Bb3MOXHI OTrOBOpPA KbM CbOTBETHATA 334aya, OT KOUTO CaMo
©0VH € BePHUAT UMM HEBEPHUAT B 3aBUCUMOCT OT TOBA, KOETO
Ce W3NCKBa B YCIOBWETO Ha 3adadyata M OLEHSBAHETO Ha
BbPOCHaTa 3a/1a4a He e Mo TOYKOBMS MeTof, a B 3aBUCHUMOCT
oT Gpos onepauymm, HeobXxoaumK 3a peLlaBaHeTo i. 3agaunTe
OT TO3X TUM He ca O0CBOOOAEHM OT Bb3MOXHOCTTA 3a
HanyykBaHe Ha BEPHIs OTFOBOP, BbMPEKM Ye BEPOSTHOCTTA €
3HAYMTENHO Mo-Maska ( B HalWs Criyyail 3a efHa 3afava C

1

NneT aageHn oTroBopa BEpPoOATHOCTTa € 5 a 3a N -3agayn -

%5 ), OTKONKOTO Npw 3aavynTe C anTepHaTBEH XapakTep.

CregHuaT npuMep noka3Ba M3MOM3BAHETO Ha 3ajaun C
MHOXXECTBEH OTFOBOp B [Ba OT BapuaHTuTe Ha TecT N 2 BbpXy
YNpaXKHEHMs!:

N 14 EnekTpoHeH Mukpockon

N 15 XapakTepuCTikn Ha NonynpoBOAHWUKOBK AvOaM
N 16 XapaKkTepucTuk1 1 napameTpy Ha TpaH3ucTop
N 18 TepmoenekTpuyHu ABREHMS

BAPWAHT N 1

3apaya N 10
TonnuHata Ha Mente Qn He 3asucK oT:
a) roremuHaTa Ha enekTpUYHMs TOK, NMpPEMUHaBaLy npe3
croiikaTa;
0) nocokata Ha ENeKTPUYHWS TOK, MPEeMMHAaBaLL npes3
cnomnkara;
B) CbNPOTMBNEHUETO HA NPOBOAHULTE;
r) roneMuHaTa Ha enexkTpUYHUsS 3apsd, NpeMuUHaBaly npe3
cnomnkara;
) BPEMETO, 3a KOETO ENEKTPUYHUS 3apsa NPeMUHaBa npes
croiikaTa

BAPWAHT N 2

3apaya N 10
3HakbT Ha TonnuHaTa Ha Mente Q ce onpenens or:
a) nocokata Ha EneKkTPUYHUS TOK, MPEeMMUHaBaLly npes
cnomnkara;
0) 3HakbT Ha oTgeneHata [pkaynesa TomMHa B
NPOBOAHULNTE;
B) 3HaKbT Ha koeduumeHTa Ha lenTue;
I) KOHTaKTBT MeTas - MeTan;
) KOHTaKTBT MeTar - NonynpoBOAHMK.

MMpaBuUNHUAT OTTOBOP W Ha ABETE 3afadyu e CaMo eAuH 3a
BapuaHT N 1 - B; 3a BapuaHT N 2 - 4. OnepavumoHanusmpaHaTta
uen: fla ymesaT Aa pasrpaHuyaBaT M nocouBaT (hU3MYHUTE
BEMUYMHW OT KouTO TomnmHata Ha Mentve Qn  3aBucy,
npoBepsiBa 4-T0 NO3HABATEIIHO PaBHULLE OT TAKCOHOMMSATA Ha
Bnym.

TpyAHocTTa (TPYLHOCT Ha TecToBa 3afava e paBHa Ha Konu-
4eCTBOTO 3HAHWSA 3a PeLLABaHETO W) Ha [BeTe 3ajauu e oue-
HeHa Mo TEOpeTUYeH MbT, CbrnacHo MeTtogda Ha [1. ManaHos
(TanaHos, 992; ManaHoB, 1994; anaHos, 1994).

ChlUHOCTTa Ha MeToaMKaTa 3a OueHKka Ha obekTuBHaTa
TPYGHOCT Ha (hu13nyHa 3afaya (ToBa e BanmaHo M 3a Lian TecT,
ThIA KaTO TOW € CBBKYMHOCT OT HAKOMKO 3aauu) ce CbCToM B
OLieHKa Ha CMOXHOCTTAa Ha HEMHOTO pelleHue 4pe3 paspens-
HETO My Ha CbCTaBHW eNeMeHTapH onepauuu (NoA onepauys
ce pasbupa BCska ymCTBEHa AENHOCT, KOSATO MOXe fa ce
pasrnexaa Kkato creuuduyHa 1 e NpeanssukaHa ot xenaque-
TO [ia Ce peLUn KOHKpeTHaTa (huanyHa 3agada).

Ha 6asata Ha 0OLWOTO anropuTMMYHO NpeanucaHue 3a
peluaBaHe Ha U3MYHW 3adayn U anropuTbMa 3a OLEHsIBaHE
OTHOCUTENHATA UM TEXECT € YCTAHOBEHO, Ye 3a MPaBUITHOTO
peleHne Ha 3agaun nog N 10 ca Heobxoanmm 12 onepauum,
T.€. Te MpUTEXaBaT egHakea TPYAHOCT.

Mpennaranata ot npod. 1. ManaHoB TexHonorus (lanaHoB,
1992; lanaHos, 1994; anaHos, 1994) no3BonsiBa Aa ce oue-
HsIBa 1 HE3aBBPLUEHO PELLEHWE Ha faAeHa 3agada no 6pos Ha
NpaBUITHO N3BBPLLEHUTE onepaLun.

EKcnepmmanHoro onpegendHe TPpyaoHOCTTa Ha TeCToBUTE
3afayu (peCI'IeKTI/IBHO TECTOBETE KaTO L[FIJ'IO); TAXHaTa ANCKPK-
MWHATMBHaA CuUNa W aHann3bT Ha d)yHKLI,VIOHaJ'IHOCTTa Ha
OUCTpaKTopuTe NpeacTodaT aa Obaart HanpaBeHW. npeD,CTOVI n



I/13I'Ip06BaHe Ha TEeCTOBETE, OLEHKa Ha Ka4YecTBaTa UM - HaJex-
HOCT, BannagHoOCT, HOPMU W Od)OpMﬂHe Ha OKOHYaTeNHuTe
BapnaHTH.

OcBeH MHOTOBapWaHTHOCT Ha Cb3AaAeHUTE OWAAKTUYECKN
TECTOBE € MPEAOCTaBeHa W Bb3MOXHOCT MpW  peLLaBaHEeTo
UM, CTYAEHTUTE Aa uanonseaT "nMuioB” no cobcTeeH m3bop
("MMwoB" - pbKOBOACTBA, MPOTOKONM, MeKUuMu, cneumanu-
3upaHa nuTepatypa, y4ebHMUM, ChpaBoYHMUM M Op.)
(becnanko, 1982). C wmogenupaHeTo Ha TakaBa YyyebHa
CUTyaLmsi NpU NPOBEXAAHETO HA AMOAKTUYECKUS TECT LUE Ce
n3berde Hagnpeeapata B u300peTaTenHocTTa - Mexgy
npenogasaTen M CTyOEeHTU; e Ce Cb3fage HopManeH
MCUXONOrMYECKA KNMMaT U Lie Ce Bb3AeNCTBA BBbPXY
Bb3NUTAHWETO Ha ydaluuTe Ce, T.. BbPXy M3rpaxaaHeTo Ha
JINYHOCTHM KayecTBa KaTO OTFOBOPHOCT, CaMOCTOSITENHOCT,
aKTMBHOCT W [p.

poBexgaHeTo Ha TecT "C OTBOpeHa KHUra" uauckea
TEKCToBETE MM (POPMyNMpOBKaTa Ha 3ajaunte ga He ce

B3eMaT Mpsko OT y4yebHWKa, 3a [fJa He ce CTUMynupa
MEXaHIYHOTO HaN3yCTsABaHe Ha y4eBHMA MaTepuan.
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lMpaBUIHOTO peLLeHe Ha Ta3u 3ajadva W 3arpaxgaHeTo Ha
yeTBbpTaTa NOATOMKA W3uUckBa 29 onepauun, KouTo ca
3HauMTENHO MOBEYe OT oOnepauuuTe, Heobxogummn 3a
pellaBaHeTO Ha efHa anropuTMMYHa 3ajava, Kakeato e
npumepHo 3agaya N 7, Tect N 2, BapuaHT N 1:

O6ukHOBEHO TpaH3MCTOpeH ycuneaten ¢ obwa basa uma
koeduumeHT Ha ycuneaHe 50. KakBo BXOAHO HanpexeHue e
HeoOxoaMMo 3a fa ce Nonyym u3xodeH curHan 1V :

a) 0.02v;
0) 0,5V;
B) 1V,

r) 50V;

a) 100V.

PeLUeHWETO Ha Ta3W 3afada M3NCKBA NpuUraraHeTo Ha eauH
(hM3NYEH 3aKOH, C KOeTo HeobxopumuTe onepauuu ca 15 Ha
Bpoit.

Vanon3saHeTo Ha NOAXOAsLWA MPEBOAHA CKana Mexay
OLEHKM B MPOLEHTW U KOSITO M Aa e "GanHa" cuctema e
CEpMO3eH HayyeH W npakTuyecks npobnem. OCHOBHO
W3WCKBAHE KbM NPEBOAHMTE CKanu € MONy4unuTe C TsX

lMpoBexaaHeTo Ha TeCT "C 0TBOpeHa kHura" nNpefocTass Ha
CTYOEHTUTe MOAXOAslia Bb3MOXKHOCT 33 OCMMCNSHE Ha
3HaHMSTa M BKNtouBaHeTOo UM B genctBue. OT ocobeHo
3Ha4YeHWe B Te3au cryyan € yMEHNETO MM Bbp3o M edheKTUBHO
Aa u3non3eat Heobxogumarta MHGopmauus 3a pellaBaHe Ha
TBOpYECKMTE 3adaun. Kato obekTMBEH kpuTepuu Aanu efHa
3ajaya € TBOpPYECKa e LenecbobpasHo fa Ce M3Mon3sa
npeanoxeHust ot ®ynbp (1988), a MEHHO, Ye eaHa 3apava €
TBOpPYECKA 3a CTYAEHTa, KOraTo Ce peliaBa C MOMOLLTA Ha
noeeye OT eawH 3akoH. Hanpumep 3agaya N 3, Tect N 2,
BapuaHT N 3 e 3agageHa no cnegHus HaumH;
1. CTOMHOCTTa Ha HEW3BECTHO CbnpoTueneHMe R moxe fa

ce HaMmepy KOCBEHO C MOMOLLTA Ha OCLMIIOCKON .

Mo gaHHW OT cpurypaTta W3uMCrETE W MOCOYETE BspHATa
CToMHoCcT 3a R :

a) 282Q ;

6) 4700 ;

B) 32kQ;

r) 282kQ ;

p) 470KQ .

a0V

noBeye OT rPaHUYHNS mponyckaly 6an (oLeHKka) CTygeHTH ga
Morat ia NpoLbIikaT YCrewHo CBOETO 0by4eHMe.

3a fga ce paboTu ycnewHo B peaunua WHXeHepHU obnactu,
KaTo Hanpumep: €reKTPOHHU EnemeHTH, MaTepuanosHaHue,
SLpeHa eHepreTuka u ap., € HeobXxoaUMo Npeaun BCUYKO Aa ce
nosHaBaT [o0pe OCHOBMTE Ha CbBpeEMeHHaTa (huauka.
Ousukata e 6a30B eNEMEHT B HAy4HOTO NO3HAHWE HA UHXEHE-
pa 1 e "Bpatara" KbM HOBOCTUTE B TEXHUKATa M TEXHONOMUNTE.
ETo 3allo n3nonseaHata ckana 3a npeMnHaBaHe OT MPOLEHTU
B OLIEHKM O LecTobanHaTa cuctema e CTpora B U3UCKBaHWSTa
CW KbM MOArOTOBKAaTa Ha CTYAEHTUTE U MMa aobpa mporHoc-
TMYHa BanMAHOCT, OTHOCHO CrieaBallaTa MM NoAroToBKa.

Tabrmua Ne 1. Ckana 3a npemuHaBaHe 0T MPOLIEHTU B OLIEHKM
no wecrobanHara cuctema
[Tpu OTrOBOP Ha CTYAEHT, OLIEHEH B MPOLIEHTH:

B uHTepBan | 100% -90% | ce nuwe | otnuyeH  (6)
B MHTEPBAN 90% - 80% | ce nuwe | mH.gobbp  (5)
B MHTEPBAN 80% -70% | ce nuwe | nobvp 4)
B MHTEPBAN 70% - 60% | ce nuwe | cpeaeH (3)
Mog 60% ce nuwe | cnab (2)




[obpoTo nosHaBaHe BBH3MOXHOCTUTE Ha TECTOBETE KaTo
MeTOZ 3a MpoBepka W OLEHKa Ha 3HaHWSTA M YMeHUsTa Ha
CTYAEHTUTE, LUe OCUrypW TAXHOTO MbIIHOLEHHO MpunaraHe B
yyebHMs npoLec  0DEKTMBHOCT B 3aKIOYUTENHOTO OLEHSIBa-
He. M3muTbT gaBa BB3MOXHOCT 3a LSAMOCTHO M CUCTEMHO
W3NOXEHME Ha 3HAHWATA W JEMOHCTpUpaHe Ha ymeHusTa. B
TPagMLMOHHUS CY BapuaHT, obade, M3NuTLT (CTaHgapTeH nuc-
MEH WIn YCTEH) € HacoveH 0BMKHOBEHO KbM Bb3Npon3Bexaa-
He Ha 3HaHusTa. [peogonsaBaHETO HA TO3W HEOOCTATLK MOXeE
[a Ce MOCTUrHE Ype3 M3MON3BaHe Ha pasnuyHU BapuaHTW Ha
M3NUTa M BKMKOYBAHE Ha HAKOW OT TE3W BapuaHTU KaTo
oTAenHu hasu B 3aKMKUYMTENHOTO OLEHsIBaHe.

Pa3paboTeHnTe AMAAKTUYECKM MEXOMHHU TECTOBE BbpXY
nabopaTopHus npakTukym no ¢wmanka BbB BY3 Morat ga
ObaaT M3non3BaHmM KaTo efHa Takaea (hasa B u3nuTa. Te Lue
OCUIYpSIT NOJy4aBaHETO Ha HaBpeMeHHa 0bpaTHa Bpb3ka OT
CTYAEHTUTE MO OTHOLUEHME Ha MPOTpeca UM W camuTe Te Lue
MoraT [a M W3non3eaT Kato CpefcTBO 3a CaMOOLiEHsIBaHe.
Bb3MoXHOCTTa yyaLymTe ce camm Ja CneasT CBOUTe MOCTuxKe-
HWA B xofda Ha OOy4YeHMETO M [a MpoBexaaT CaMOKOHTPOI
npeay u3nuTuTe Cb3aasa HeobxogumaTta NpeanocTaBka Te ga
npuemar npoLiefypaTa 3a TECTOB KOHTPOI kaTo npoueaypa 3a
00eKTMBEH KOHTpON. B pesynTaT Ha TOBa Lie Ce M3MEHU
cucTemaTa Ha B3aWMOOTHOLLEHWS Mexay npenofaBaTens u
CTyA€eHTa: Bb3NPUEMAHETO OT CTyAeHTa Ha npenogaeaTtens
KaTO eAMHCTBEH HOCUTEN Ha W3WUCKBAHMSATA, KOUTO MO HSIKOra
WM3rMexaaT He BUHAM SICHW U 060CHOBAHW, LLE Ce CMEHM C
Bb3NpYeMaHeTo KaTo CbTPYAHWK 3@ peanuaupaHe Ha 06eKTuB-
HUTE W3WCKBAHWS, 3aMOXEHN B YKa3aHWETO MO U3MbIIHEHWE Ha
AVOAKTUYeCKus TecT.
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ABSTRACT

In the conditions of developing market economy, the Bulgarian higher education should be equivalent in quality and quantity to the world and especially the European
one, as well as convertible; the foreign companies and institutions should recognize i.e. the Bulgarian university education. A special research about the
implementation of innovations in the field of the pedagogical technologies is needed so that the pedagogical process be enriched with ideas, methods and answers,
with the help of which we could talk about integration of the Bulgarian education in the European and world research programs.

For the Bulgarian higher education (engineering in particular) the technology for formulation and implementation of the testing system is an innovation. Along with the
laboratory practice in the University of mining and geodesy, multiversion tests, based on many kinds of exercises, have been worked out. The purpose of these tests
is to examine the skills and the knowledge of the students, related to the carried out laboratory practice. This goal is consistent with the studied material and the time
needed for the examination. The tests include problems, checking up the 6 knowledge levels, according to the taxonomy of the American psychologist Benjamin
Blum. Their structure varies, so that the possibility of guessing the correct answers is minimized. The problem with cheating has also been solved with the help of the
multiversion didactical test and the possibility given to the student to show knowledge obtained from reading additional science literature.

During the last few years new concepts as ‘“reform”,
‘reforming pedagogy”, “competitive education”, “innovations in
education”, “provocations in educational process’, etc.
(Bishkov, 1992; Bishkov, 1995; Guirova, 1997; Kostova, 1998)
have been entering the Bulgarian pedagogical press. This is
based on the fact that, although fixed European standards in
the system of higher education don't exist, the basic principles,
goals and problems of our education should be harmonized
with the European and world requirements, disregarding the
national, ethnical and political differences. Especially today, in
the conditions of developing market economy, the Bulgarian
higher education should be equivalent in quality and quantity
as well as convertible, i.e. mobile, to the world and European
one.

The prolonged isolation of the Bulgarian education
(and that of the former communist countries) from
the world experience demands a careful study of all
the western educational achievements and their
successful adaptation to the Bulgarian conditions.

A special research about the implementation of innovations
in the field of the educational technologies is needed, so that
pedagogical process be enriched with ideas, methods and
answers. On the base of these methods and answers we could
talk about integration of the Bulgarian education in the world
and European research programs.

For the Bulgarian education (engineering in
particular), the technology for formulating and
implementing of a test system is an innovation.

By a decree from 1936 tests were not used in the
former Soviet Union, also affecting former European
communist countries (Bulgaria, the Czech and
Slovak republic, Poland, Hungary). Scientists were
forced only to translate and use popular western

tests, without standardizing them towards the
requirements of the educational process in their own
countries.

In the 70s, articles and developments of didactical
tests, as well as publications of tests in some
subjects, appeared in the local press, but they were
intended for students in High Schools. Tests meant
for the education in physics in University did not
exist yet.

If we examine the specific character of the
pedagogical system in the University we'll find that
its structure, according to V. Bespalko (1982), may
be presented in the following way:

Goals;

Students;

Teachers;

Contents of the educational program;
Organizational units;

Didactical process;

Sk whN~

Didactical tests are included in 5, like all the other
elements of the pedagogical system.

If 4 is the subject Physics in a University, then 5
will include:
1. an extra cathedra method of teaching;
2. practical method (physics demonstrations and
physics laboratory practice);
problems solving;
4. tests;

w



5. didactical tests;
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Studying these methods, i.e. the didactical
process, the problem of their effectiveness comes
forward. This problem relates to the ability to follow
and control the process of learning and has great
importance for students and instructors. It helps
students improve their learning and teachers - their
teaching.

The methods that allow quantitative measuring
have higher objectivity in the final result. The
didactical tests in this way of thinking have standard
- “with the standard we can reach the conclusion
about the quality of the test carried out, i.e. the
uncertainty of the different instructors about the
students’ mark is eliminated. The students
themselves can use it as a technique for self-
estimation. The more exact the students’
expectation about his/her mark, the higher the
quality of their work.

The result from the test has a positive effect on the
students’ motivation, because it does not depend on
the personality of the teacher and is just a function
of the students’ knowledge. The opinion of the
instructor about students’ knowledge and skills does
not matter in this case. The important thing is how
many of the problems in the test have been correctly
solved. This fact creates the feeling that the mark is
objective and does not depend on personal opinion

of a teacher, who uses “the method of estimation by
sight”.

Along with the laboratory practice in physics
multiversion tests, based on many kinds of
exercises, have been worked out. These midterm
tests are a necessity in the process of education,
because achieving higher results in physics needs
not only objective method of estimation, but also a
way “the cheating” to be avoided. To solve this big
problem an average mark is advisable, one that
reflects the results from the following: work with
physics instruments and measuring tools, the
carried out didactical tests and written protocols.

Doing tests for estimating the skills and knowledge
of the students does not eliminate the possibility of
using them along other methods. Achieving a better
objectivity in the process of estimation and
successful realizing of its basic forms need sensible
combining of different methods that should be
consistent with the studied material and its position
in the structure of teaching.

The main advantages of didactical tests are:

2. the difficulty of the test problems can be
controlled;

3. time can be saved;

4. objectivity of the mark;

5. positive motivation;

The good understanding of the potential of different tests
suggests their correct usage, i.e. in the most appropriate way.
Methods by PhD P. Galanov (Galanov, 1992; Galanov, 1994)
have been used in formulating the midterm multiversion tests
in the physics laboratory practice. The purpose of these tests is
to examine the skills and the knowledge of the students during
the process of their education. This goal is consistent with the
studied material and the time needed for the examination. The
material consists of themes that have been studied in other
Universities such as Sofia University. Thus, a standardization
of the physics tests and a possibility for comparing the
achievements of students from different Universities is
achieved.

The formulated didactical tests are in fact an effort
to estimate the students’ capability of doing research
with the help of the studied material. Requirements
for the tests (validity, exactness, simplicity and
synonymity) have been met. The tests problems
examine 6 knowledge levels, according to the
taxonomy of the American psychologist Benjamin
Blum. Their structure varies, i.e. there are problems
with given answers, and the student should choose



the correct one, and there are problems for finding
logical mistakes; problems with diagrams that
should be completed and discussed; problems for
planning a result under the operation of another
factor; problems checking the meaning of physical
quantity; problems for checking up the
understanding of the whole material; problems for
examining the skills needed for finding physical
quantities using an algorithm, i.e. examining the
ability to use a physical law to create problems. With
the help of problems like these, the possibility for
guessing the right answer is minimized, and with
formulating essay problems this possibility does not
exist.

The system “n from 5”, formulated for the needs of
the extramural University of Hagen (West Germany),
that has been used for examination, is a new
answer for the multiple-choice problems. Tests
about the studied material have been worked out.
They consist of questions and problems that have 5
possible answers. The students know that they have
to choose minimum 1 and maximum 3 answers. The
pint of this test is to minimize the possibility of
guessing the right answer, because the student has
to think about all the given choices. Every right
answer gets 1 point, and the highest result for a
problem is 5 points, when all the choices are correct
and the wrong ones are not chosen. (Bishkov,
1992).

This system is used for formulating multiple-choice
problems, i.e. there are 5 answers for each problem.
There is either 1 correct or 1 wrong answer,
depending on what is asked in the text of the
problem. The estimation is not according to the
‘points” method, but to the number of operations
needed for the problem to be solved. Although the
possibility for guessing the right answer is less than
the one for problems with alternating character, it
still exists (in our case with 5 given answers this
possibility is 1/5, and for n problems it is 1/5™n).

The following example shows how multiple-choice
problems are used in two of the choices of test N2.

N14 Electrical microscope

N15 Characteristics of a semi-conductoral diode

N16 Characteristics and parameters of a transistor

N18 Thermo electrical phenomenon

VERSION 1

Problem 10

Peltie’s heat does not depend on:

a) magnitude of the electricity, passing through the
solder;

b) direction of the electricity, passing through the
solder;

c) resistance of the conductor;

d) magnitude of the electrical charge, passing

through the solder;

e) time, needed for the electrical charge to pass
through the solder.

VERSION 2

Problem 10

The sign of Peltie’s heat depends on:

a) direction of the electricity, passing through the
solder;

b) the sign of the emitted Jaul's heat in the

conductors;

c) the sign of the Peltie’s coefficient;

d) contact metal — metal;

e) contact metal — conductor.

The right answer to both of the problems is only
one. The purpose is : the students should be able to
tell apart and show the physical quantity that define
Peltie’s heat. This goal checks up the 4" knowledge
level from the taxonomy of Blum.

The difficulty of the test problems is equal to the
knowledge needed for solving it. For both of the
versions it has been estimated theoretically,
according to P.Galanov (Galanov, 1992; Galanov,
1994, Galanov, 1994).

Estimating the objective difficulty of a physics
problem (that can be used for a test too) means
estimating how difficult it is for the particular problem
to be solved. Dividing the process of solving the
problem into separate operations does this. By
operation we mean every brain work that can be
looked at as a specific and is done for the sake of
solving the given physical problem.

Using the common instructions for solving physical
problems and the algorithm for estimating their
difficulty, it can be concluded that for solving



problem N10 we need 12 operations. That means
both of the problems are equally difficult.

The technology suggested by PhD P. Galanov
(Galanov, 1992; Galanov, 1994, Galanov, 1994)
allows us also to estimate a complete answer by
using the number of the right operations.

The experimental defining of the difficulty of the
test still has to be done. The problems need also to
be tested about their quality, validity, reliability, and
formulating the test versions.

Besides multiversion didactical tests certain help is
offered to the students. It's called “a gun” and
consists of literature, materials, protocols and
reference books. (Bespalko, 1982) Creating such a
situation along with the carrying out of the didactical
test helps avoiding the competition between
students and teachers, a normal psychological
climate will be created and it will influence the
education of the students, i.e. it will help bringing up
character features like responsibility, independence,
active behavior and so on.

Carrying out a test like this one requires the
formulation of the problems to be different from the
one in the textbooks, in order to avoid learning the
material by heart and not understanding it.

The open book test gives the students the chance
to think about the material and to test their
understanding of it.
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The most important skill in cases like this is to be
able quickly and effectively to use the necessary
information for solving problems. A criterion about
the creativity of a problem exists. It's called Fuller
criteria and suggests that a problem is creative if two
or more physics laws should be used for its solving.
For example problem N3, test N2, version N3:

5. The resistance R, which is an unknown quantity,
can be estimated with the help of an oscilloscope.

By using data from the figure, estimate and choose the right
answer.

a) 282 Q;
b) 470 Q;
c) 32 kQ;
d) 282 kQ;
e) 470 kQ.

The correct answer to this problem and choosing it
(answer E) takes 29 operations to be done, which is
relatively more than the number of operations
needed for solving an algorithmic problem, such as
problem N7, test N2, versionN1

Simple transistor amplifier with common base has
coefficient of amplifying 50. What entering pressure
is necessary in order to obtain outgoing signal 1 V:

a)0,02V

e e — e — - a

10 ‘%m

e — e — e — . 2



Solving this problem requires using one physical
law and 15 operations.

Finding appropriate scale for translating
percentage marks into examination marks is a
serious practical and technical problem. If there are
more students that have passed an exam thanks to
the scale, they should be able to continue their study
and this is a basic requirement for these skills.

To work successfully in many engineer fields like:
electrical units, knowledge for the materials; nuclear
electricity, one needs to understand the basics of
contemporary physics. Physics is an important
knowledge for an engineer and is “the door” towards
technique and different technologies. That's why the
scale for translating percentage marks into
examinational ones is very strict in its requirements
fir the students and has excellent prognostic validity,
concerning their future knowledge

Table N1. Scale for translating percentage marks
into examinational ones.
If a student gets the following percentage marks

between | 100% - | gets Excellent
90% (6)

between 90% - | gets Very  good
80% (5)

between 80% - | gets Good
70% (4)

between 70% - | gets Satisfactor
60% (3)

under 60% gets Poor

(2)

Good understanding of the possibilities given by
tests as a method of examination and estimation of
students’ knowledge and skills will provide their
thorough implementation into the process of
education and objectivity of the final grade. The
exam gives the student a chance to show in a
systematic and thorough way his/her knowledge and
demonstrate his/her skills.

In its traditional version, however, the exam
(written or oral) focuses on reproduction of the
studied material. Overcoming this disadvantage can
be accomplished by using some versions of an
exam and elimination of others as separate phases
of the final estimation.

The formulated didactical midterm tests consistent
with the physics practice at the University can be
used as a phase of the exam. They'll provide correct
information floe from students to teachers about
students’ progress and will make them able to
examine themselves alone.

This opportunity to control your own grades and
progress creates the necessity for the students to
accept the tests as an objective estimation. As a
result, the relationship student/teacher will be
changed. The teacher will no more be just a person
who demands and instructs but an assistant who
helps students realize the objective requirements of
the didactical test.
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