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YDarynmem no mamemamuxa u ungopmamura — Couiicku ynusepcumen

Y Munucmepcmeo na 0bpazosanuemo u Haykama

Pe3ztome. Ilpe3 yueOnara 2021/2022 roguHa 3aBbpIIM ITBPBUST BUIYCK
3pENIOCTHHIM OT OBJIrapckuTe CPeAHH YYWIUIIA, W3YYaBajd NpOQuIMpay
npenmer ,,Uadopmarrka“ u ce mpoBenoxa MbpPBUTE IbP)KABHH 3PEIOCTHH U3ITUTH
3a 3aBppumaTe npoduia. B cTaTmMsATa ca HampaBeHH HIKOW KOJMYECTBEHH
U KayeCTBEHH OLCHKH Ha PEe3yNTaTWTe OT IbpBara 4acT Ha H3IUTA, B KOATO
YUYEHHLIUTE OTroBapsixa Ha BBIIPOCH ¢ U30HpaeM H cBOOOEeH oTroBop. [lomyuenure
pe3yararu Ouxa OMJIM MOJIE3HH 3a MOJ00psIBAHE HA TECTOBATa YacT HAa M3IUTA MPH
MO/ITOTOBKATa Ha TEMHUTE 3a CJIEABAIIN H3IUTH.

Kniouosu oymu: npodunpano oOydenne; MHPOpPMaTHKa; IbPXKaBeH 3pesIOCTeH
M3IIUT; CTATUCTUYECKA OLICHKA; BEIPOCH ¢ H30MPaeM OTTOBOD; BBIIPOCH C OTBOPEH
OTrOBOP

1. BbBenenmne

Hsima ceMHeHHe, 4e Obirapckara coTyepHa HHIYCTPHS € U3MEKTY Hall-ycIien-
HUTE OTpaciu Ha ObJrapckara MKOHOMUKA. OT KIIFOYOBO 3HaUEHHE, 3a Jia ObJIe TO3U
OTpachil BCE TaKa YCIEIICH, € MOAr0TOBKaTa Ha KaJpu 3a Herosute Hyxau. [Ipu cb-
BPEMCHHHTE N3UCKBAHUS KbM €MH ITPOGECHOHAIUCT B KOsl JIa € 001aCT Ha 3HAHUETO
HE € Bb3MOXKHO TOM J1a ObJIe IOATOTBEH Ha HEOOXOAMMOTO 3a MTPAKTUKATa HUBO CaMO
B PaMKHUTE HA YHUBEPCUTETCKOTO 00pazoBaHue. TyK € MSCTOTO Ha CPETHOTO YUHIIH-
11e, KOeTo TPpsIOBa Jia /1aJic Ha YUYSHHUIIUTE CEpUO3HA 0a30Ba MMOJrOTOBKA B CHOTBETHA-
Ta JIUCIMIUIMHA, 33 JIa MOTaT Te Jia IPEMHUHAT YCIICIIHO 00Yy4YEHUETO B YHUBEPCUTET-
CKOTO HUBO U JIa C€ TIOTOTBAT JI0OpE 3a yIpaKHSIBaHE Ha ObJIeIaTa CH MpoQecHsl.

Ha ¢ona Ha nocTarbyHO 00EMHCTHTE Y4€OHU IPOrPaMU B OCHOBHUTE YUeOHH JTUC-
LUIDIMHA — OBJTrapCcKy €3WK, MareMaTrka, (U3MKa, XUMUsl, OUOJIOTHSI, UCTOPHSI, T€0-
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rpadust ¥ T.H. — yueOHaTa mporpama 3a 3aIbJDKUTEIHA TTOATOTOBKA 10 HH(pOpMaTHKa
B CPEJHOTO HU YUWJIUILIE € HEIOCTaThbyHa JIOPH KaTo ce B3eMar IIpe/IBU/L IIapajleIHUTe
U IIPSIKO CBBP3aHU ¢ HH(OpMaTHKaTa AUCUUILIMHH ,, TH)OpPMALMOHHN TEXHONOTUH ™ 1
,»,KoMImoTepHO Mofenupane’. 3aroBa 00yueHueTo 1o npoduupant npexmet "Uugop-
Maruka" e MPU3BaHO J1a KOMIIEHCHPA JI0 TOJIsIMa CTENEH Ta3h HEJJOCTAThYHOCT.

Oo6yuenuero no npodwmiupaiy npeamer "Mudopmaruka" 3amouna mnpe3 2020
ronuna. [Iporpamara e npeaBuaeHa 3a U3yyaBaHe B IB€ YUeOHH TOAWHU U ChABP-
XKa 4eTHpH Moayia: ,,O0eKTHO OPUEHTHPAHO MPOCKTUPaHe U mporpaMmupane’ (72
yueOnu yaca), ,,CTpyKTypH OT JaHHH U anroputMu‘ (72 yueOHu vaca), ,,Penanno-
HeH Mozielt Ha 6a3u oT ganHu‘ (72 yueOHu yaca) u ,,JIporpamupane Ha nadopma-
UMOHHM cucteMu' (54 yueOHu vaca). [IspBuTe 1Ba Moayna ce uzyuanar B XI kiac,
a Bropure 1Ba — B XII kiac.

JbpxkaBauaT 3pesnocted u3nut ([31) na yyenuuure, nzydasaiu npoduimpa-
LM IPEAMET, C€ ChCTOM OT TEOPETUYHA YaCT, B KOSITO yUCHULIUTE TPsIOBa Aa OTIo-
BOpST Ha 24 Bbrpoca — 16 ¢ u3dbupaem orroBop (1 ot 4) u § cbe cBOOOIEH OTTOBOP.
[IpaBUIHUAT OTTOBOP HA BCEKH OT BBIIPOCUTE C M30MpaeM OTTOBOP CE€ OLCHSBA C
€/1Ha TOUKa, a BCEKU BBIIPOC C OTBOPEH OTTOBOP CE OLIEHABA C J0 3 TOUKU B 3aBUCH-
MOCT OT HEeroBara BIPHOCT U IbIHOTa. OLEHIBAHETO HAa BBIIPOCUTE ChC CBOOOACH
OTIOBOp C€ M3BBPILBA OT JIBaMa OLIEHUTENH, KaTo KpalHaTa OLlEHKa € CPEIHOTO
APUTMETUYHO, IIPH pa3irKa OT 1 TOYKa, WK ciel apOUTpaXK MpH MO-rojsiMa pas-
nuka. Bpemero 3a pemasane Ha tecta € 90 MUHYTH.

[IpakTnyeckara yacT Ha u3nuTa Tpae 150 MUHYTH U ce CbCTOH OT 4 3aj1a4u, 3a BCSI-
Ka OT KOUTO M3IUTBAHUTE TPsIOBa J1a HANMIIAT POTrpaMeH Ko, KOWTO s pemasa. Eqna
OT 33/Ia4UTE € C AITOPUTMHUUCH XapaKTep, a APYTH JBE U3UCKBAT OOCKTHO OPHEHTHPA-
HO MPOEKTUpaHE HA PeajiHu OOSKTH M MPOrpaMHa peanu3alys Ha npoekrta. Tesu Tpu
3a1a4M TPsIOBa 1a ObJAT PEIICHH C MPOTpaMu, HAITUCAHK Ha €IMH OT JIBaTa pa3perieHn
e3uKa 3a nporpamupane — C# wim Java. UerBbprara 3aj1a4a € 3a Ch3/1aBaHE Ha HETOJIsI-
Ma 0a3za OT JaHHH 1 TpsiOBa Jia ObJie pelieHa ¢ nporpaMa, Hanmcana na SQL.

Hsama na m3nucBame Tyk BBIIPOCUTE OT KOMEHTHpaHaTa TeMa, 3a J1a HE YBEIH-
YyaBaMe HEHY>KHO oOeMa Ha CTaTusTa, OCBEH KOTaTo ChIbP)KaHHETO Ha BBIIPOCca €
CBLIECTBEHO 32 KOMEHTHPAaHETO My. VI3MUTHUTE TEMHU 3a JIBETE CECUH MOrar 3a Ob-
nar pasmenanu ot nocouenute B bEJIEXKKU Bpw3ku kbM caiita Ha MOH 3a 13U,
mpoBe/eH mpe3 Mait!, u JI3U, mpoBeseH npe3 aBrycr-.

B Ta3u crarus cMe HampaBWIM ONMT A OLIEHUM KaKTO KOJIMYECTBEHO, Taka U
KaueCTBEHO U3MUTHUTE BBIIPOCH OT ITbpBara yacT Ha [I31 3a npoduna , Jundopma-
THKA", KaTo ce HaJsBaMe C TOBa Jla IOMOTHEM 3a NOA0OpsIBaHEe ChIBPKAHUETO Ha
M3MUTHUTE MaTepUaId 3a CJIECABALUTE CECUU Ha TO3U U3IIHT.

2. IbpxaBuute 3peaoctun u3nutu (A3U) npes 2022 ronuna
[Ipe3 2022 roxuna ce npoBeaoxa ase cecuu Ha {3 3a npoduuparius npe-
Mmert ,,MIHpopmaruka“ — eHa 1pe3 Maii-roHU U eJHa mpe3 npe3 Maii-toHu. Ha ce-
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cusTa mpe3 Mail-1oHu ce siBuxa 254 y4eHUI, a Ha CECUsATa MPe3 aBryCT-CENTeM-
BpH — 14. Tbii kaTo OpOAT Ha SBHIUTE CE Ha BTOpaTa M3IUTHA CECHS € TBHPIE
MallbK, 32 J]a C€ HAMpaBsIT 3HAYUMU OT CTATUCTUYECCKA IVIEHA TOUKA M3BOIHU, B
U3JI0KEHUETO TO-J0Jy ca MOKa3aHU U KOMEHTHUPAHU PE3yATaTUTE CaMoO OT Ibp-
BaTa cecusl.

SlBunute ce Ha mbpBara cecusi yueHuH ca ot 24 obnactu Ha bearapus. bposit
Ha YUYCHHIIUTE 3a BCsIKa OT 00J1aCTUTE € MoKa3aH Ha ¢ur. 1.
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®urypa 1. bpoii siBuIK ce 3penoCTHULHN 10 00JIacTH

ToBa, koeTo MpaBH BreUaTieHNe Ha (QUT. 1, € OTCHCTBUETO HA 3PEIOCTHULM OT 4
ot 28-Te 001acTH, KAKTO ¥ CPAaBHUTEIHO HUCKUAT Opoit s ce Ha J[3U1 B Hsikon
OT TOJIEMUTE I'pajioBe Ha bbarapus.

CpelHUSAT ycrieX Ha yYacTHUIIMTE B cecusiTa rpe3 maii-tonu e Jloosp 4.16, koe-
TO MOXKE J1a ce TIpUeMe Karo 100pa Haif-0011a OL[eHKa 3a Ka4eCTBOTO Ha U3MUTHATA
tema. CpeHUAT ycleX Ha yYaCTHULUTE IO 00JIacTH € oKa3aH Ha Qur. 2.
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Karo kadectBo, onienkute ce paznpenenst Taka: OmyueH 6 — 20 onenku, Oim-
yeH — 40 onenku (uu 00110 okouto 23.62%), Muoro 1o0sp — 68 onenku (26.77%),
Jo0wp — 60 ouenku (23.62%), Cpenen — 20 ouenku (7.87%), u Cinad — 46 oneHku
(18.11%). Obmo nonoxurenuute oueHku ca 81.89%. [IpoueHTsT Ha c1adbuTe OLEH-
KH HE € MAJIbK, HO 00CHXKIaHETO Ha TO3U (PAaKT HE € IPEIMET Ha HACTOSIIIATa CTATHsI.

3. CTaTHCTHYeCKA OLIEHKA HA TeCTOBHTE BLIIPOCH

Wznon3BaHeTo Ha TECTOBE KaTO MHCTPYMEHT 3a OLCHSBAHE CIIOCOOHOCTUTE U
3HAHUSTA HA MHAMBUIHUTE € CBBP3aHO C PEAMLA TPYIHOCTH U criennduku. OCHOB-
HUST MPOo0OJIeM Bb3HHUKBA [IPU ONPEICIISTHE HA NCUXOMEMPULUHUME XAPAKMEPUCTU-
Ku Ha TecTa. Te ca oT ocobeHa BaKHOCT 3a ONpPEACISIHE U3MEPUTEITHUTE KauecTBa
Ha TeCTa U U3MOJI3BAHETO MY 3a OLIEHKA Ha CIIOCOOHOCTH W 3HaHus. M3ciaenBanero
Ha TO3H aCIEKT Ha TECTOBETE MO3BOJIIBA KOPUTHPAHE U ONTHUMHM3UPAHE HA TECTO-
BUTE BBIIPOCH C OIVIE] /1a C€ MMOCTUTHAT ONPE/ACICHU NPEABAPUTEIIHO HAOCSI3aHN
XapaKTEepUCTUKN Ha TEeCTOBeTE. B Mo-KbCeH eTan Bb3MOKHOCTTA J1a C€ paslojara
C TECTOBHM 3aJja4Ml C MPEIBAPUTEIHO U3BECTHHU XapaKTEPUCTHUKH, MO3BOJISIBA Ja CE
Ch3/1aBaT TECTOBE, OTTOBAPSINY Ha MPeABAPUTETHO 3aa/IecHH U3MCKBAHUS, KaK-
TO U IPHPABHABAHETO HA Pe3yJTATHTE, [TOJYyUYEHH IIPU Pa3IMYHU TECTOBE.

Haii-o0mo ncuxoMeTpuyHHATE XapaKTepPUCTUKA HA TECTOBETE U TECTOBHUTE
BBIIPOCH MOTar Jia Ce OLEHSBAT C /Ba OCHOBHU KJlaca CTaTUCTUYECKU MOJIENN — KJd-
cuuecku M ncuxomempuynu. Kinacuueckure TeCTOBH MOJENU ca O0a3upaHH OCHOB-
HO Ha BpPB3KaTa MEKIY UCTHMHCKHUS U HaOJIONaBaHUsl TECTOB 0all (T.Hap. Hadedco-
Hocm Ha Tecta). OnucaHue Ha Te3W MojeiIn Moxe jaa Objae HamepeHo B (Crocker
& Algina 1986). Cunnara 3aBHCUMOCT Ha TO3M THIT MOAETH OT XapaKTEPUCTHKHUTE
Ha W3ClieIBaHaTa MOMyNanus U crenudukaTa Ha TECTa MPaBH M3MOI3BAHETO UM
HEO0COOCHO MPAKTUYHO OT MPUIOXKHA [VIEHA TOUKA.

3a MpeooIABaHeTO Ha TE3HM HENOCTAaThIM Ha KIACHYECKUTE MOJIEIH Ca BbBE-
JeHd (M TpoAbJDKaBaT Ja ce pa3BUBAT) peAula MCUXOMETPUYHH MOAETH, KOUTO
MPEJCTaBAT pe3yaTara OT TeCTa KaTo B3aUMOJAECHCTBUE MEXKYy UHIUBUAA U TECTO-
BUTE 331a4u. McTopuuecku, equH OT IbPBUTE TaKUBa Mojesu € T.Hap. Rasch mo-
nen (Crocker & Algina 1986), mpu xoiito BeposTHocTTa P(X = 1) 32 BEpeH 0TroBop
Ha AMXOTOMEH TECTOB BBIPOC TPsIOBA Ja Y/IOBICTBOPSIBA JIMHEHHATA 3aBUCUMOCT:
In Pl:.f'l. =1} _
B{X=0)
roBara TPyAHOCT, a ) € R e XapaKTepUCTHKa, U3pa3siBalla MOArOTBEHOCTTa (3HAHH-
sTa) Ha UHAMBUAA. [lo-HAaTaTHUIHO pa3BUTHE HA TO3U MOJICI MOXKE Ja Ce MPOCIIEAN
B Teopusra 3a orroBop Ha TecToB BhIpoc (IRT). [Ipu Hero BeposiTHOCTTa 32 BepeH
OTrOBOp Ha JUXOTOMEH BBIIPOC CE 33/aBa upe3 Taka HapedeHus 3PL monen:

Enfﬂ—b}

P{X= llEJﬂ‘ub;C} = C+{:l —C}mﬁ:ﬁ

& — b, xpaero b € R e XxapakTepuCTHKa Ha BbIPOCa, U3pa3sBalia He-
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kbaero b € R,a = 0u c € (0,1) 3agaBatr CbOTBETHO MpPyOHOCH, OUCKPUMUHAMUG-
Ha Cuna M 8eposimHocm 3a OTraTBaHe Ha MPABUIIHUS OTTOBOP HAa TECTOBUS BBIIPOC
(Crocker & Algina 1986).

XapakTepHa 0COOCHOCT Ha TE3M MOJICNIM € HEOOXOAUMOCTTa OT OTHOCHTEII-
HO CIIOKHU M3YHCIHMTENHU MPOLEAYPH M CHOTBETCH coTyep (BHK Hampumep
Robitzsch 2022) 3a omnpenensiHe Ha HEU3BECTHUTE MapaMeTpu. Toea ce oOyciaBs
Haii-Beue oT (pakTa, 4e ¢ HEeBb3MOXKHO STHOBPEMEHHO J1a C€ ONpEeNisiT HapaMeTpH-
T€ Ha TECTOBHTE 3aJa4i M Ha WHAWBUANUTE. ToBa Hajmara M3MOJI3BAHETO HA UTEpa-
TUBHH airoputMu ot Tuia Ha EM anroputsm (Baker & Kim 2023).

ChplecTBeH HEIOCTAaThK HAa TE3M MOJENH B TAXHOTO MPAKTUYECKO Mpuiara-
HE €, 4e ChIVIACHO MOjeNa MOJArOTBEHOCTTa Ha WHAMBUANTE (MPEICTaBEHH Ype3
0) npuema CTOMHOCTH BBPXY IlsyIaTa peajHa mpapa. ToBa € HepeaIMCTUYHO, ThH
KaTo MOATOTBEHOCTTA, KOATO MOYKE J1a ObaT M3MEPEHa C AaJIeH TECT, € OrpaHHYCHA.
Taka Bb3HHKBAT peAHLIa TPOOIEMH, Hali-Beue MO OTHOILICHNE Ha MPUPABHIBAHETO
Ha pe3yATaTUTE OT Pa3IMuHHU TECTOBE, 3a PEIIABAHETO Ha KOUTO CE€ HAlaraT peauna
orpanundenus Bbpxy IRT mopnena.

AJTepHaTHBEH MOAXOA € Ja ce AeuHUpa MCUXOMETPHYECH MOAEN, TIPH KOWTO
OLICHSIBaHATa TOATOTBEHOCT Ha MHAMBHJA NPUEMa CTOWHOCTH B OIpaHMYEH HH-
TepBan HaHpHMep B (Ramsay & Wiberg 2017) e npencraBeH Mojes, MPU KO-

=1)
o)
TECTOBHSI Oal.

[omxonet, HapeueH D-scoring (Dimitrov 2020), KOWTO cMe MPUIOKUIH TYK,
MMa HSKOW CHIIECTBEHN MPEUMYIIECTBA 110 OTHOIIEHUE HAa MHTEPIpEeTaIuiITa Ha
CTOWHOCTHTE Ha OIICHeHUTE NapaMeTpu. BeposTtHocTTa 32 BepeH oTroBop (X = 1)
Ha INXOTOMEH BBIIPOC CE€ 3aj]aBa upes:

TO 111 Px= CC UHTEPIIOJINpa CbC cIuaiin (bYHKLII/II/I B MHTCpBAJa OT CTOMHOCTHU Ha

1
(bil dn I —

+(d=y)

KBJIETO d € [0, 1] mpeacrasst mOATOTBEHOCTTA HA MHAWUBUL #; [ = 1, 2, ..., N, Karo
nponopunﬂ OT 3HAHUATA, U3UCKBAHU OT TECTa, KOUTO TOM MOKPHBA, b € [0 1] 3a-
JlaBa TapaMeThp Ha JOKalus Ha BeIipoca j;j =1, 2, ..., J, KosATo ce MHTepnpeTMpa
KaTo TPY/IHOCT, a5, > 0 3anaBa (hOpmaTa Ha KpuBaTa Ha TeCTOBUS BhIpoc. Tykc N> 0
€ 03Ha4eH OposT Ha WHIMBUINTE, YYaCTBAIIH B TeCTa, € J > 0 — OpOsT Ha TECTOBUTE
3ajauk, a X, € {0, 1} e uHIUKATOp 32 KOPEKTHHUS OTTOBOP Ha TECTOB BBIPOC j OT
WHAMBUY i. OLeHSBAHETO Ha napaMeTpuTe MOXKE Jla C€ peaau3upa I0CPEACTBOM
cTaHgapTHU OMONIMoTeKH, peanusupanu B cpeaure R (Atanasov 2022) u MATLAB
(Atanasov 2020). CbIiacHO TO3U MOJE:

PI:X,-J.- =1|d;, b_i-.sj-:I = P[d,-.b_i-. S‘_i-:| (1)
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(2)

Pl = l:l (b A1 —d;) |)
Pl = oy d; I:J. — b :I
To3u Mozien 103B0JIABA [IBA TUIIA OLIEHSBAHE HA HEU3BECTHUTE napameTpu. [Ipu
T.Hap. KJIACUYCCKO OLCHABAHC TPYAHOCTTA b Ha BBIIPpOCa MOKE Ja CC MpEACTaBU
KaTo KIIacH9ecKara TpYIHOCT J,, CBbP3aHa ¢ HPONOPLIATA HA BEPHUTE OTTOBOPH T,
a UMEHHO 5 =1- T, s, = =1. ToraBa MTOITOTBEHOCTTA HA WHIUBUIA i CE HpCIlCTaBH
KaTo HpeTeFJIeHaTa CyMa

1 - an

ANTepHATHBHO, MapaMeTPUTE Ha MOZIEIa MOT'aT Jja Ce OLIEHST MOCPEICTBOM Me-
TOZA HA MAKCUMATHOMO npasdonododue. I1o To3u HauUMH ce MoayvyaBa Taka Hape-
YeHusT aamenmen mooen (Dimitrov & Atanasov 2021). Mureprnperanusra Ha Te3u
napamMeTpH € ChlliaTa, KaTo c€ OTYMTA, Ye MOITyUYECHUTE CTOHHOCTH ca peanu3alun
Ha MaKCHUMaJHO MPaBIONOA0OHN OLICHKH Ha HEHAOMI0IaeM1 XapaKTepPUCTUKU.

[Ipu Te3u ycnoBus TecroBata nHGopMannonHa GyHkuus 7(d) 3a naneHo HUBO
Ha criocobHocTHTE d MOXe 1a ce npezcrasu karo (Dimitrov & Atanasov 2021):

- s;P(d. by 55) (1 - P(d. by.s;) ) -
@ =), a1 —d)’ : (4)

i=L

[To ananorwus ¢ nomynsipaust Graded Response Model (GRM) (Samejima 1997)
TO3U MOJZIETT MOXKE /14 CE€ U3MOI3Ba U 3a MPEACTaBsIHE Ha TECTOBU 3aJ]a4U C IIOBEYE OT
€/IHa CTEIEeH Ha olleHKaTa. Heka olleHkaTa Ha TeCTOBUS BBIIPOC j IpHUeMa CTOMHOCT
or ckanara 0, 1, ..., k, £ > 0. ToraBa 3a OTHOIIICHUSATA HA BEPOSTHOCTUTE 3a Tpe-
MUHaBaHe OT OIleHKa g — 1 kbM olleHKa g = 1, 2, ..., k, aHanoru4Ho Ha (2), umame:

) - i |_5|| CRE R
PE=0 e 1D (5)
Pl¥jj=g-1) ! dl-(l—b_;-gl‘] )

i

KBJIETO ca TapaMeTpuTe Ha KpUBaTa, 3a[aBalla BEPOSTHOCTTAa 3a
nonyanaHe Ha OLICHKA g, IPH YCIIOBHE Y€ YUCHHUKBT C OLCHSBAHH CIIOCOOHOCTH dl;
MOKPUBA M3UCKBaHMWsTA 3a oueHKa g — 1. Taka equH TECTOB BBIPOC, OLEHSBAH C
HapacTBalla cKajia, MOXe J1a Ce pa3rieskia KaTo (pamMuiust OT KpUBH Ha TECTOBH BBIIPO-
CH, CHOTBETCTBAIIHN Ha BEPOSATHOCTTA YUEHHUKBT J1a ObJie OLICHEH C Ja/IeHa OLICHKA .
B pamkuTe Ha HameTo M3cIeaBaHE NPHIOKEHUETO HA Ta3H METOIOJIOTHS BbPXY
nanaute ot Tecta Ha JI3U e peanusupano B cpenara MATLAB (MATLAB 2020),
n3non3Baiiku nakera deltaScoring (Atanasov 2020). [Ipu BeripocuTe ¢ u3dupaem ot-
TOBOp € M3IM0J3BaHa AuxoToMHa ckana {0, 1}, yka3paia Jaju OTTOBOPBT, JaJCH OT
WHIMBH]A, € KOPEKTEH CBIIACHO KJII0Ya ¢ BEPHU OTrOBOPH Ha Tecta. [Ipu Bpnpocure

g} g}
b i
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C ChC CBOOOJIEH OTTOBOp € M3II0JI3BaHa cKaja 3a omeHsBane {0, 1, 2, 3}. 3a ananmza
Ha pe3yJTaTuTe e u3noi3Bana MoaudukarusaTa Ha GRM, npuitoxxeHa BbpXy OIEHKH-
Te Ha ITBPBUSI IpoBepHTell. ToBa He € CHIECTBEHO OTPAaHUYCHHUE, Thi KaTo CIyJanTe,
B KOUTO OIIEHKUTE Ha J[BAMaTa MPOBEPHUTENN CE PA3IIMUABAT, Ca MaJTbK OpOIA.

4. KomeHTap Ha CTATHCTHYECKATA OLICHKA HA TeCTOBETE

Ille pa3miename OTHENHO Tpynara BBIPOCH ¢ M30MpaeM OTTOBOp M Ipymara
BBIIPOCH C OTBOPEH OTTOBOP, Thil KATO XapaKTepbT HA CTATUCTHUECKUTE OLICHKU B
JBara ciiydas € pa3jIndcH.

4.1. 3a evnpocume c uzbupaem omeosop

Pesynrarute oT npuiaokeHHETO Ha Moziesia D-scoring BbpXy TaHHUTE OT BBIIPO-
cuTe ¢ n30MpaeM OTrOBOP ca MpeAcTaBeHH B Talll. 1, KbAETO KOJOHATA 5 ChIbpKa
KJIacH4ecKaTa TeCTOBa TPYJHOCT Ha BbIIpOCa, b H 5, Ca MAKCHMAITHO npaBz[onoz[06—
HUTE OLICHKU HA JIATEHTHUTE IapaMeTpu Ha TECTOBHUTE 3agaun, a SE b u SE s, ca
TEXHUTE CTAHAAPTHU IPELIKH Ha OLICHKATA.

Ta6aumna 1. [Tapamerpu Ha BBIIpOCHTE ¢ U30UpPaeM OTTOBOP

Bsmpoc J, b, s, SE b, SEs,
1 0.1447 0.2475 1.1061 0.0596 0.2274
2 0.4736 0.6824 1.0939 0.0290 0.1820
3 0.4078 0.6256 1.1310 0.0312 0.1879
4 0.3289 0.5558 1.7524 0.0253 0.2615
5 0.2105 0.3801 1.3310 0.0449 0.2341
6 0.1315 0.1927 0.9364 0.0668 0.2129
7 0.0789 0.0201 0.5638 0.0333 0.2209
8 0.1842 0.4319 1.8821 0.0317 0.3002
9 0.0526 0.0676 0.9985 0.0503 0.2927
10 0.4736 0.6934 0.8171 0.0367 0.1512
11 0.3684 0.5941 1.1527 0.0327 0.1917
12 0.2631 0.4524 1.1639 0.0437 0.2040
13 0.2500 0.3958 1.0616 0.0520 0.1978
14 0.1842 0.3644 1.3427 0.0458 0.2383
15 0.0131 0.0381 1.1313 0.0392 0.3990
16 0.2763 0.4266 0.8475 0.0590 0.1689

Ha ¢ur. 3 ca npexacraBenu xapaxmepucmuunume Kpuey Ha OTACIHUTE TECTOBU
BBIIPOCU € M30MpaeM OTIOBOp (HOMEpaLMATa Ha OTACIHUTE IrpadMKu ChOTBETCTBA HA
HoMepa Ha TecTa). [1o xopu3oHTanHara oc Ha rpadukara cbe croiiHocTH oT 0 110 1 e cka-
JiaTa, 3a/1aBalia MOArOTBEHOCTTa Ha YUCHHKA, a 110 BEPTHKAJaTa, ChILO ChC CTOWHOCTU
ot 0 10 1 — BeposiTHOCTTA 3a OCOYBAHE HA IPABUJICH OTTOBOP IIPH TA3H IIOITOTBEHOCT.
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Koraro KpuBaTa € pa3IloJIOKEHA B rOpHATa JidBa IMOJIOBUHA HaA Fpa(l)I/IKaTa,
TOBaA IMOKa3Ba, 4€ IMpU CPABHUTCIHO HUCKO HUBO HA NOATOTBCHOCT HaA y4e-
HHUKa BCPOATHOCTTA 3a MPABUJICH OTrOBOpP € BUCOKA, CbOTBCTHO BBIIPOCHT
MOXKEC a CC OoIllpeacin KaTo JICCCH. O6paTHO, KOTraTo KpuBaTa CC€ HaMHpa
oo AuaroHanxa, B JOJHATa AjACHA 4aCT Ha Fpa(l)I/IKaTa, TOBAa O3Ha4YaBa, 4€
BCPOATHOCTTA 3a MPABUJICH OTTOBOP MPU HUCKA NOATOTBCHOCT HAa YUCHHKA €
MaJika, 1 CbOTBCTHO BBIIPOCHT CC€ ONPCALCIIA KATO TPYACH. BTxl'IpOCI/ITC, YUHUTO
OHcHABAIIU KPHUBU Ca OaM3KuU J0 AuaroHajia Ha Fpa(l)I/IKaTa, ¢a CbC CpcaHa
CJIOXHOCT.

N
R

SR

14 15 16

®urypa 3. XapakrepucTUYHU KPUBH Ha BBIIPOCUTE C U30UPaeM OTTOBOP

[Ipu ToBa oLeHsIBaHE HA BHIIPOCUTE, 3a Jia IPUEMEM, Y€ elHa TeMa OT U30paHus
Opotii BeIpocu e 1o0pa, Ou TpsiOBaJIO KPUBUTE HA BBIPOCHTE OT TEMaTa, IIOCTaBEHU
B YEPTOXXHOTO I10JIE, /1a IO ,,3aIbIIBaT  paBHOMEPHO (B1XK (ur. 4a). Toraa TecTsT €
no0pe OanaHCHpaH U B HETO UMa BBIIPOCH C PA3IIMUHA TPYAHOCT.
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Tosa, koeTo ce HabMIoaBa, €, 4e mpeodiagaBalara 4acT OT 3a1a4uTe OT TeCTOBa-
Ta yacT Ha nposeaeHus JI3U ca cbe cpenna TpyaHocT. [IBe 3a0a4un ca M3KIIIOUUTEIHO
JIECHU U Ha MPAKTHKa He JONPHHACAT 32 OLICHIBAHE 3HAHMATA HAa M3NUTBaHuTe. Tpe-
THUST 1O TPYAHOCT BBIPOC CE PA3IMYaBa 3HAYUTEIHO OT IBPBUTE [1BA, & YECTBBPTHAT
Y NETHUST Ca €AHAKBO TPYAHHU U CPAaBHUTEIHO OTaanedeHu ot Tpetusi. Ocrananute 11
BBIIPOCA MOXKeE J1a ObJaT OLICHEH! KaTo CPeJHO TPYAHH. JIMIcBaT XapakTepucTUIHN
KPHBU B JJOJIHUS IECEH BI'bJ IpauKaTa, KOETO 03HAYaBa, Ye OTCHCTBAT OTHOCUTEITHO
TpyAHH 3a1ayu. ToBa He TMO3BOJISBA /A C€ Pa3rpaHMyar YUYCHULUTE C Pa3InvHa BU-
COKa CTErEeH Ha 3HaHus, T.e. oueHkuTe MHoro 1o0osp, Orinuen n Ommuen 6 Ouxa
MOIVIM J]a ca TOCTaBeHHM, 0e3 Ja MMa 3HaYMMH PA3JIMKU B MIOATOTOBKATa HA YUEHH-
LIUTE, KOUTO ca M Nnoiaydmin. ToBa, pa3oupa ce, He € OT ChILIECTBEHO 3HAYCHUE MIPU
KOHKpPETHATa pean3alys Ha TecTa, HO IpH CIeABAIlN U3IUTBAHU OM MOIJIO 1a ce
HOTBPCH U 10-100po OajaHcHpaHe Ha TeMara 110 TPYJHOCT.

®urypa 4. O01m1a oIleHKa Ha BBIIPOCUTE C U30HUpaeM OTTOBOP

CBHOTBETCTBUETO MEKIY HAOIIOAaBaHUs TECTOB 0aJl U OLICHEHUTE CIIOCOOHOCTH
d,d, Ha yyeHnuure e npeacraBeHo Ha ¢urypa 46. Habmronasa ce otMecTBaHe Ha
TECTOBHUS Oal OT OLIGHEHHTE CIIOCOOHOCTH C OKOJIO 2 TOYKH, T.€. TECTOBHST Oas
Ha/LCHsIBA MMOArOTBCHOCTTAa HA yYEHHLUTE. BeposiTHO TOBa ce ABIDKM HA HaJH-
YHMETO Ha JIBE€ TECTOBU 3aJa4yM, KOUTO Ca M3KIIOUUTEIHO JIECHH U HE Y4acTBaT B
OMpeeIITHETO Ha MOATOTBEHOCTTA Ha yueHunure. Jlobpe e, ye ToBa OTKIOHEHHE
€ OTHOCHUTEJIHO MOCTOSIHHO, 32 BCHYKH HHBA Ha OLCHSIBAHATA MOATOTBEHOCT, KOETO
03Ha4aBa, ye HsAMa OLIETSABAHE HA €AHU YUCHUIHM CHOPSMO APYTH.

Ha ¢urypa 4B e npexncraBeHa mecmosama uH@opmayuonHa @yHkyus, momty-
yena upe3 (4). Ts mokasBa kakBa MH(OpMANMs HU HOCH TECTHT 38 YUCHHIHU ChC
cpoTBeTHUTE 3HaHUA. [1o ocTa x ¢be croliHocTH OT 0 10 1 € ckanara Ha OLeHEHH-
TE€ 3HAHUS, a 10 BEPTUKAIHATAa OC € CIIOCOOHOCTTa Ha TeCTa Ja OLEHH KOPEKTHO
YUEHHK ChC CHOTBETHHUTE CIOCOOHOCTH. Meannara ¢popma Ha rpadukara 6u Oumna
XOPHU30HTAJIHA JIMHUS ) = ¢, BBIPEKU TOBA, OT IPAaKTHYECKa IieHa TOUKa, € YI0OHO
Jla ce M3IO0JI3BaT U KPUBU C pa3iudHa (Gopma.

CepriiacHo TectoBara HHGOpMaMOHHA QYyHKIHSA, TecToBara yacT Ha JI3U e un-
(opMaTHBHA 3a 3pEIOCTHULUTE C HAH-HUCKU W HAH-BHCOKH 3HAHHA. AKO yUCHU-
KBT € TOJIy4WJI BUCOK PE3YATaT, TO TOM HAMCTUHA MMa OTJIMYHHU 3HAHHUSA. AKO ITBK

58



Tecmosume 3a0ayu 0m ObPHCAGHUAL. ..

Ma HUCBK PE3yJITaT, 3HaHUATA My HAUCTHUHA Ca HEOCTaTh4YHU. 32 YUEHULIUTE ChC
CpelHU CTOMHOCTH Ha Oajia IojlyyeHaTa OLCHKa HE JaBa Bb3MOXKHOCT Ja ce Ha-
[IpaBU MPEUr3eH U3BOJ 3a TEXHUTE 3HaHUs. ToBa BEpOSTHO ce ABJDKH Ha (hakTa, ue
[IO-TOJISIMaTa 4acT OT 33JIJauuTe ca CPEAHO TPYAHH.

Hexka nokaxxeMm Kou 0T TecToBeTe ¢ H30MpaeM OTTOBOP B TEMATa Ca Ce OKa3aJld Hall-
JIECHU U KOW — Hal-TPYAHU 32 yUeHHLIUTE. BBIIPOCHT, KOMTO ce OKa3Ba Haii-jIeceH, € ¢
HoMep 7 (b 0.0201). B Hero ce n3uckBa Aa ce onpeneay NPaBUIHUAT pef] Ha ACHCT-
BUSATA IIPU 3aIlCBaHe Ha JAHHH B TEKCTOB ¢aiin. ExemeHTapHOCTTa Ha TO3U BBIIPOC CE
onpeness oT GakTa, 4e peabT Ha TE3H JCHCTBU € OIUYMHEH Ha elIeMEHTapHa JIOTHKA.
[No-cepuo3en npobieM ¢ To3u BhIIPOC €, ue B e3uka C# (a BeposSTHO Taka € u B Java)
Ch3/IaBaHETO Ha MHCTAHIMS HA KJiaca 3a uereHe StreamReader (a He Ha ,,IPOMEHIINBA
OT THII TEKCTOB (haiiir, KAKTO € HAIMCAHO BHB BBIIPOCA) U OTBAPSHETO Ha (aiii 3a 3a-
IIMC HE Ca JIBE OT/EIIHU ACHCTBUSI U BBIIPOCHT € HEKOPEKTHO 33/1a/ICH.

Bropusat MHOro JeceH Bpnpoc € ¢ Homep 15 (b 0.0381). B Hero e 3ananena
CTpYKTypara Ha Tabiuna oT pejannoHnHa 0aza oT JAHHH U C€ IIUTa KOsl € 3asBKara,
C KOSITO J1a C€ U3BJIEKAT ,,BCHUKH 3anKcu oT Tabauuara Persons, 3a kouto FirstName
e lBan, a LastName e [lerpos®. EnemenTapHOCTTa Ha BBIIpOCa CE CHCTOU B TOBA,
4e CTPYKTYpPHUPaHUAT e3UK 3a 3asBKu SQL e HanpaBeH Taka, ye paBUiIHAaTa 3asBKa:

SELECT * FROM Persons WHERE FirstName = ,MiBan‘ AND LastName = ,[leTpoB‘;®
n3MIeKIa Kato OyKBajieH IPEBOJ HA TOBA, KOCTO CE M3UCKBA BbB BhIpoca. Hammuunero
Ha J1Ba BbIIpoca KaTto 15 u 7 He JonpHuHACs 3a O-TOYHOTO OLIEHSABaHE Ha U3IUTBAHUTE.

Tpern 110 cnokHOCT € BBIPOCHT ¢ HOMep 9 (b, = 0.0676), koiiTo u3nckBa 1a Obae
orpe/iesieH OpOosIT Ha BHHILHUTE KIIIOYOBE B sajiajieHara JparpaMa Ha peianroHHa
0a3a oT JaHHu ¢ 1Be Tabnuuy B otHoueHue 1:M. CbBceM sICHO e, ue Bpb3kara 1:M
HE MOXE J1a C€ OCBIIECTBH 0€3 €JMH TAKbB KIII0Y, KAKTO 1 Y€ MOBEYE OT SAMH KITIOY
He € HykeH. 1 Bce nak, MOHATHETO BHHILEH KIII0Y HE € €JIEMEHTApPHO U TOBA IPaBU
BBIPOCA MAJTKO NMO-TPYAEH 1 MOAXOASII KATO JIeK.

CrenBamyre no TPyAHOCT, MHOTO OJNM3KH €IMH A0 APYT, ca BRIPOCH C HOMEpa
6 (b =0.1927)u 1 (b = 0.2475). Beupoc HOMep 1 H3UCKBa MPOCIEAsIBAHE W3-
IbJIHEHHETO Ha nporpaMeH (bparMeHT 3a CI0KHOCTTa Ha TaKUBa BBIIPOCH MOKEM
Jla ChAMM IO J1Ba MapaMeThpa — CTOMHOCTUTE Ha KOJKO OT NMPOMEHJIMBHUTE BbB
¢parmenTa TpsAOBa Aa ObIAT HAOMIONABAHN M KOJKO CTHIIKH Ha ChIBbPIKalll CE BbB
¢parmMeHTa LUKBI TpsiOBa na Obnar npocneneHu. Ilpu Berpoc 1 BbB (pparmenta
HSIMa IHKBI, a OpoAT Ha IPOMEHIUBHUTE, KOUTO TpsiOBa Na ce HaOmogamar, € 2.
ToBa mpaBy TO3U BBIPOC OT HAN-IECHUTE Bb3MOXKHH OT TO3U THUII, HO TMOAXOASII]
3a TOPHHSA Kpail HAa HHTEPBAJIa OT JeCHH BLIPOCH. 3a cpaBHEHHE MOXKEM J1a 110-
COYUM BBIIPOC HOMEp 12 (b 0.4524), npu KOWTO Ce M3UCKBA HAOIIOIABAHETO HA
12 npomennusH, 9 cThIKU Ha LMKbIa U HeoOnvaitHo cpaBHeHue A[k]<A[k-1], mpu
KOETO JIBETE CPaBHSIBAaHU CTOMHOCTH ca MOCTABEHHU B OIepalusiTa B pel, o0paTeH
Ha TO3H, 110 KOMTO ce cpelar B MackBa. ToBa OTYETIIMBO ONPEAENs BbIPOCa KaTo
J00bP U CPETHO TPYAEH.

59



Jumumovp Amanacos, Kpacumup Manes, Becena Cmoumenosa, Paruya Botinosa

3ajaunTe 3a MpociensBaHe Ha KO ca MHOTO MOAXOASIIM 32 TECTOBH BBIIPO-
cu. JlecHO MOXe J1a ce ch3fa/ie TakaBa 3ajada ¢ [o-BUCOKa TpyaHocT. Hanpuwmep,
aKo BbB ()parMeHTa MMa LHUKBJI, KOMTO MPaBU MHOTO CTBIIKH U MIPOCIICASIBAHETO HE
MOKe JIa C€ U3BBPILU CTHIIKA [0 CTHIIKA, a TPAOBA 1a C€ HAaMEPH JIOTUKATa Ha [IUKb-
J1a ¥ [IoJTyyaBaHara B Kpast My CTOMHOCT Jla C€ OIPEesId MaTeMaTHYeCKH.

Bwnpoc Homep 6 e monoOeH Ha BbIPoc HOMEP 9, HO B HETO CTaBa JyMa KakTo
3a BBHILIHM, TaKa ¥ 3a IbPBUYHU KJIIOYOBE M TE3U KIIOUOBE TpsiOBa Ja ObAaT mo-
couenu. ToBa mocTaBs BpIpoca Ha ropHaTa rpaHula Ha JICCHUTE U MOXe J1a Obie
OIpe/IeTIEH KaTo MOAXOASIIL.

Kato Hall-TpynHH OT MHOXECTBOTO CPEIHH IO TPYJHOCT BBIPOCH MOXKEM Ja
pasmiename Te3u ¢ Homepa 3, 2 u 10. Benpoc Homep 3 (b 0.6256) xacae npaBuIa-
Ta 3a JOCTBII 10 IPOMEHJIMBH U METOJIM Ha KJIACOBE OT 06eKTH ¢ pasianyHa CTereH
Ha 3amurTa. OyeBHIHO €, ye ToBa ¢ BaxkHa obmact Ha OOII u 3a xa ce orroBaps
NPaBUJIHO HA TaKMBa BBIIPOCH, CE M3MCKBA KaKTO 3HAHUE, Taka M OnuT. ToBa ru
NpaBU MOAXOASIIN U ONIPEAETsl TPYAHOCTTa UM B TOPHHS Kpaii Ha MHTepBaJia OT
CpeIHH BBIIPOCH.

[Ipu BBIPOCA € HOMEP 2 (b = 0.6824) TpsOBa no 3aganeHu HU30BE Ja Ce OIl-
penenu B KOH OT YETHPUTE Bb3MOKHH OTrOBOpa CHOTBETHUAT M3pa3, ChAbpPrKalll
METO/Ia 32 CPaBHEHUE Ha HU30BE, Il1€ UMa CTOMHOCT UCTHUHA. MeToabT 3a JeKCH-
Korpad)cKo CpaBHJIBaHE HA HU30BE € U3MEXKy Hal-TMOMYJSPHUTE U YECTO M3IIOJ3-
BaHHU B MPOrPAaMHUPAHETO U BBIPEKH TOBA OLIEHKATa Ha BBIPOCA ro Kiacu(uim-
pa cpell Hall-TpyAHHUTE cpelHU. ToBa MOCTaBsl MPUHLUIIHUS BBIIPOC CEMaHTHKaTa
Ha KOJIKO OT MHOTOOpOWHHMTE METOAM Ha BrPaJCHUTE B €3UIMTE 3a MpOrpamupa-
HE KJlacoBe OT OOEKTH TpsOBa Ja MO3HABAaT 3aBbpLIBALIMTE MpopWiIa U Aajid B
nporpamara 3a JI31 ue TpsiOBa aa ce mocouun eaHO pa3yMHO MHOKECTBO OT METO/IH,
CEMaHTHKaTa Ha KOUTO 3pEJIOCTHUIMTE TPsiOBa Ja Mo3HaBar, 0e3 Ja ce Hajara Jia
MOJI3BaT JOKYMEHTAlUATA Ha €3UKa.

BwrnpocsT ¢ HoMep 10 (b 0.6934) ce oka3pa Hail-TpyaeH B Temara. Toll kacae
eTaluTe Ha KU3HEHUS KD Ha CUH cotyepeH mponykrt. B yueOnara nporpa-
Ma Ha npo¢un ,, lupopmarnka® HauCTHHA € 3aJI0KEHO U3Y4YaBaHETO HA EIEMEHTU
OT TEXHOJIOTHUTE 3a Ch3/IaBaHe Ha MporpaMHu npoaykTu. Ho xapakrepsT Ha 00y-
yenueto B npoduina ,,MHpopMaruka® e TakbB (HsAIMa MIPOM3BOACTBEHA MPAKTUKA
KakTo B 0OOMUaiiHuTE MpoeCHOHaTHI 00yUEHHsI), Ye ToJsIMaTa 4acT OT YUCHHUIUTE
€/1Ba JIM MMaT Bb3MOXKHOCT JIa y4acTBaT B Ch3/1aBaHETO HA CEPUO3EH MPOrpaMeH
NPOAYKT WJIM ITIOHE J1a HAOJII0AaBaT NpoLeca Ha Ch3/1aBaHe. 3aToBa MOXKEM Ja Ipe/-
MOJIOKUM, Y€ TEPMUHOJIOTUATa OT obnactra ,,COPTyepHH TEXHOJOTHH ™ UM € IO-
CKOPO a0CTpaKTHA U 3aTOBa BBIIPOCUTE OT Ta3u 00iacT ce sBsBar TpyaHu. CriopHo
€ 1any U300110 TaKuBa BBIIPOCH TPsIOBa /1a ce BKIoUBar B TeMara 3a JI31.

4.2. 3a evnpocume cvc c60b00en 0meo6op

Hexka cera na pasmiename oLleHKHTE Ha BBIIPOCHUTE C OTBOpEH oTroBop. Ore-
HsIBaHETO Ha Te3u Bepocu ¢ 0, 1, 2 win 3 TOUKM € HanpaBeHO OT OLEHUTEIUTE B
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CHOTBETCTBHE C KpUTEPHH, TOCOUYEHH OT aBTOPA HA BBIIpoca. V300pbT Ha TpuTe
KpUTEpHS 32 HEHYJIEB OpOil TOUKHM, KAKTO I C€ BUIM MO-JI0JY, LIe CE OKaXe He-
paszenHa yacT OT KaueCTBOTO Ha BbIIpoca. OIlEHEHUTe MapaMeTpu Ha TECTOBUTE
BBIIPOCHU Ca MPEACTaBEHU B Ta0. 2.

Tab6aunua 2. [lapameTpu Ha BBIIPOCHUTE C OTBOPECH OTTOBOP

Bonpoc | Crenen g J, b;'g} 5';5} SE b;.g} SE 5,;5}
17 1 0.5395 0.5049 1.5159 0.0269 0.2024
2 0.6579 0.6190 1.7758 0.0245 0.2462

3 0.7105 0.6962 1.7210 0.0255 0.2503

18 1 0.2237 0.0932 0.7653 0.0283 0.1370
2 0.4868 0.4501 1.7762 0.0240 0.2303

3 0.5263 0.5029 2.1083 0.0214 0.2780

19 3 0.4474 0.3583 0.8982 0.0383 0.1361
20 1 0.2368 0.1494 1.1134 0.0253 0.1656
2 0.2500 0.1506 0.9830 0.0280 0.1517

3 0.8289 0.8516 1.1472 0.0331 0.2056

21 1 0.2895 0.2002 1.3350 0.0244 0.1824
2 0.3947 0.3364 1.6604 0.0243 0.2123

3 0.5000 0.4527 1.5777 0.0260 0.2065

22 3 0.0789 0.0100 0.6528 0.0113 0.1892
23 1 0.0658 0.0356 1.1539 0.0143 0.2421
2 0.1184 0.0475 0.9480 0.0179 0.1810

3 0.2895 0.1668 0.7391 0.0368 0.1269

24 1 0.3026 0.2441 1.3400 0.0260 0.1792
2 0.6053 0.5514 1.6144 0.0259 0.2180

3 0.77632 0.7694 1.3902 0.0300 0.2185

Kakro u mpu BbIpocute ¢ m3dupaeM OTrOBOpP, PE3YJATATUTE OT OLEHSBAHETO
ce BH3yaJu3upar OTHOBO ¢ IpaUKNTE HA XapaKTepUCTUIHHUTE KpuBH (¢ur. 5). Ha
XOPHU30HTAIHATA OC Ha rpadukara chc cToWHOCTH OT 0 Mo 1 OTHOBO € ckajara
3a OIIEHKAaTa 3a MOJTOTBEHOCTTA HA YYEHHKA, a M0 BEpPTHUKajara B TO3U CIydal —
BEPOSATHOCTTA 32 MOJyyaBaHe Ha CHOTBETEH OpOI TOUKH MPHU Ta3H MOATOTBEHOCT.
Koraro nanHuTE 1MOKa3BaT HAJIMYKWE Ha OTTOBOPH, OIEHEHH C 1, 2 U 3 TOYKH, BHB
BH3yaJIM3alysATa HA OIEHKATa HA €IMH BBIPOC Ca IMOKa3aHU TPHU TAKHBA KPHBH.
Haii-ropnara oT TpuTe KpHUBM IOKa3Ba BEPOSATHOCTTA 3a IOJIydyaBaHE Ha Haii-
HUCKHUS OpOW TOUKH, KaTo (DyHKIIHMS Ha IMOJTOTBEHOCTTA HA YUEHHKA, CpelHaTa — 3a
ToJTy9aBaHe Ha CPEIHUS OpOH, a Hail-oTHATa — HA HAW-BUCOKHS OpOil TOUKH. AKO
IIpH OIEHSIBAHETO HE Ca M3IOJI3BAHW BCUYKHM CTETEHW Ha CKayiaTa 3a OILEeHKa, TO
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NOKa3aHUTE KPHUBHU ca MO-Malko Ha Opoi. Hampumep, Korato BCHYKH W3MTUTBAHU
ca OIEHEeHHM C eIMH U ChIIl Opoil ToukH, KpuBara e camo 1. MHTepnperanusTa Ha
XapaKTEpPUCTUYHUTE KPUBH € ChLIATa KAKTO B CIy4asl CbC 3aTBOPEHU BBIPOCH.

Hema

Probabily for corest respense

Probabily for corest respense
Prebabily for comect response

Probabilty forcarect resporaa

®@urypa 5. CtaTucTHUecKa OleHKa Ha BBIIPOCUTE C OTBOPECH OTTOBOP

Ha ¢ur. 5 ca nokazanu oneHKUTE Ha 6 OT BBIIPOCHTE C OTBOPEH OTTOBOP — TE3U C HO-
Mmepa 17, 18, 19, 20, 22 u 23 crorBeTHO Ha rpaduku Sa 1o Se. [ paduxute Ha Bbpocu 21
1 24 He ce pa3anyaBar ChIICCTBEHO OT IpaMKUTE Ha BBIIPOC 17 M HE ca MpenCTaBeHH.
JBa ot Benpocute — ¢ Homepa 19 (pur. 58) u 22 (dur. 51), UMaT OLEHKA, CHCTOSILIA CE OT
enHa crerneH. ToBa 03Ha4aBa, Y€ WM BBIIPOCHT HE € MOAXOAAILIO TOAOpaH, K KpHTe-
pHHTE 3a OLIEHSABAHE HE Ca JOCTaThUHO JETAIIHY, Taka ye Ja 03BOJIABAT IOCTABIHETO
Ha MO-HUCKK OUEHKH. [Ipyr mpoGieM mpH TO3H THII 3aa41 MOXKE J1a C€ TIPOCIICIH BbB
BbIpoc 20, YMUTO XapaKTepPUCTUYHN KPUBH ca MpecTaBeHu Ha ¢ur. St. [Tpu Hes crere-
nute | ¥ 2 Ha OLEHKara ca MPaKTHYECKHU C eJHAKBA TPYAHOCT M HE BOIAT 10 M0-100po
pasrpannuaBaHe Ha 3HaHUsATa Ha yuenuuute. [Iprmep 3a noOpe Ganancupana € BbIIPO-
CbT ¢ HOMep 17, pezcTaBeH Ha Gurypa Sa 1 mogoOHUTE Ha Hero BelpocH 21 u 24.

Kakro ce BukIa ot rpagukuTe Ha MOMyYSHUTE OT aHaJu3a KPUBH, KadyecTBara
Ha BBIIPOCHUTE ChC CBOOOAEH OTIOBOP B TECTA JIOCTA CE pa3iuyaBaT. 3aToBa MpeaAn
Jla T KOMEHTUpaMme, Heka (hopMyliupame yCIOBHUITa, KOUTO O TpsiOBaIo Ja U3IbI-
HSIBa €IMH BBIIPOC, 32 Aa ObJIe ONpPEAEIICH KaTo MOAXOISII.

1. B pesynrara ot oueHkara 01 Ouiio 100pe Ja MpuchCcTBa BCSIKA OT KPUBUTE.

2. KpuBute Ou TpsiOBaso fa uMar nogo0eH U MJIaBeH PacTex.

3. He OuBa nBe oT KpuBHTE (B YaCTHOCT M TPUTE) Jla ca MHOTO OJIM30 enHa 10

apyra.
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Kakro ce Bikaa oT pe3yaTaTture, KaTo MOAXOASIIIM U ¢ 100pa TPYIAHOCT, BapH-
paiia oT MaJIKO MOJ CPeIHATa 10 MAJIKO HajJ CPeIHATa MOXKEM Ja ONpPEACINM
BBIIPOC 17 M CXOIHUTE KaTo OLEHKa ¢ Hero BbipocH 22 u 24. Ilpu octananure 5
TECTOBH BBIIPOCA MMa Pa3IMYHU MO XapaKTep OTKJIOHEHHs OT HOpMaTa. 3aToBa J1a
pasmiesame Mo-BHUMATENTHO TE3H S5 BBIIPOCA.

Brmpoc 18 (dur. 56) n3nckpa fa ce Mocoyu pe3yinTaTrhT OT M3IMBIHEHHETO Ha
HenpocTa peKypcruBHa (QYHKLU (C BIOKEHO B PEKYPCUBHOTO U3BUKBAaHE BTOPO pe-
KypCHBHO M3BUKBAaHE), KOMTO € YHCIO, CTPOrO ONPEAETICHO OT Ie(UHULMUATA Ha
¢ynkusTa. To3u BbIpoc 0OUEBUAHO HE OTroBaps Ha ycioBusaTa. He e sicHo Kak, HO
1 win 2 TOYKM ce Moy4aBaT MHOTO JIECHO, KaTO BEPOSATHOCTTA Jja C€ Ja/ie OTTOBOP
3a 1 niam 2 TOUKH, € IPaKTUYECKH e1Ha U ChIa. BBIpOChT BUIUMO He e MOAXOASILIT
3a cBO0O/eH OTIOBOP U TPYAHO MOTrar Ja ObJaT MMOCOYEHH H0OpU KPUTEPUH 3a
oLeHsBaHe ¢ | WM 2 TOUKH, KOraTo OLIEHSIBAHUAT HE € JaJl IPaBUIHMS OTTOBOD.

Manko mo-pasnudHa e cutyarnusTa ¢ Berpoc 20 (¢ur. 5t). [Ipu Hero ca 3amane-
HU JBE TaOJMLIM Ha pellallMOHHA Oa3a oT AaHHU U 3asiBKa oT Tun JOIN u ce nura
KaKkbB € OpoAT Ha pefoBeTe U OpOsIT Ha KOJOHHUTE HA MOJIydeHara B pe3yiTar OT
U3IIBJIHEHNETO Ha 3asiBKaTa Tabnuua. [Ipy To3u BIIpOC JaBaHEeTo Ha U3UepIIaTescH
1 TOYEH OTrOBOP MMa HeoOXoaumara TpyaHOCT. Jlokaro aBaTa HEM'bJIHH OTTOBOPA
(e mpennonokum ue | Touka ce JaBa 3a MpaBUIIHO MOCOYEH caMo €IMHUS OpOH,
a 2 TOYKH — caMo 3a APYTHsl) U3IVICKAAT €IHAKBO JIECHU U TPYAHO LIe ce HaMepu
000CHOBAaHO OCHOBAHHE KO€ OT IBETE YACTUYHU PeLIeHuUs TpsiOBa Aa ObJe OLIEHEHO
0-BUCOKO. BeposiTHO € 6uito mo-no0pe 3a Te3u ABa YaCTUYHHU OTIOBOPA J1a C€ MPH-
ChXK/a eqUH U cbl Opoii Touku. e knacudunupame To34 BBIPOC, ¢ HAIIPaBeHAaTa
3a0eJIe’KKa, KaTo MPHeMJIUB 32 cB00OJeH 0TroBOP.

Ja pasriename 3aenno Benpocute 19 (dur. 58.) u 22 (dur. 5x). O6moro Mexay
TSIX €, Y€ BCHUKM YUCHHUIH, KOUTO ca OTrOBAapsUIM Ha BBIPOCA, ca JajJH OTrOBOpa
3a 3 TOYKH, a OLICHKUTE UM 3a TPYIHOCT ca J0cTa pa3indyHu. Bempoc 19 crnopen
CTaTUCTHYECKAaTa OLEHKA € MO-TPYIHUSAT (b 0.44737). Toit n3mucKBa 1a ce moco-
Y1 peabT OT HNporpaMeH (parmMeHt, B KOWTO € JIOITyCHAaTa CUHTAKTHYHA TPELIKa.
Tasu rpemika e onpeneneHo rpyda — U3pa3s Karo JIABa 4acT Ha ONEpaLusITa IpUCBO-
sBaHe. [lo-Bucokara TpyAZHOCT MOXKEM Jia OTAaAeM Ha (hakTa, 4e CHHTAKTHYECKU
OPHEHTHPAHUTE PEIAKTOPU HAa ChbBPEMEHHHUTE CPEIH 3a MPOrpaMupaHe OTKPUBAT
CHUHTAaKTUYHHUTE I'PEIIKH OILIE B MpoLeca Ha M3MMCBAaHE M 3aTOBA YUCHHUIUTE HE
ce 3aABI00YaBaT B MPELU3HOTO 3allOMHSIHE HA CUHTAKCHCA, PA3dMTaNKH, Y€ pe-
JAaKTOPBT Ha cpelara Iie UM HAllOMHHM 3a HallpaBeHaTa CHHTAKTUYHA Tpemka. Tyk
HSIMa CMHCJICH aJITepHaTUBEH OTTOBOP, 3a KOMTO Ja ce Jajie YacTU4eH Opoil TOuKH,
THI KaTo BCEKU TaKbB OTTOBOP OM 03Ha4YaBaj HEMO3HaBaHE Ha CUHTaKcuca. B to3n
CMHCBJI, BBIIPOCHT MOKE J]a C€ ONPEAETH KaTo A00bP, HO He MHOI'0 MOAXO/SILI 32
u3bupaeM OTroBOP.

pu Bepoc 22 tpynHocrra e (b, = 0.07894) tpsibBa 1a ce mpociean U3IIBI-
HEHHMETO Ha HporpameH (parMeHT, B KkoifTo MMa MIPUXBALIaHE HA W3KIIOYCHUSI.
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Tyk BB3MOXHOCTUTE 32 JIaBaHE HA T'PEIIHH OTTOBOPH Ca IOBEYE, HO OTHOBO HHU-
KOW OT TSAX HE 3aciyXaBa YaCTHYHA OIlEHKAa. 3aTOBa M TO3W BHIIPOC HE € MHOTO
MOAXOASII 32 OTBOPEH 0TTOBOP. A M3KIIIOYUTEITHO HUCKATA TPYIHOCT OUYEBUIHO
ce IBDKU Ha (hakTa, ye MpH 331aJCHUTE BXOAHH JaHHU (GPAarMEeHTHT IIe MOPOIH
Hal-4eCTO CIIYYBAIOTO CE€ W BEPOSTHO HAH-KOMEHTHPAHO B YPOIIUTE U3KITFOYCHUE
FormatException, koeTo HsiMa Kak ja He ObJie 10Ope 3aIIOMHEHO U pa3o3HABAHO.

Bwmpoc 23 (¢ur. Se) usucksa no 3amagena UML auarpaMa Ha /1Ba Kiiaca Jia ce
OTIpEe/IeTIAT KOU ca MPOMEHIIMBUATE UM, TSXHATa CTEIIEH Ha 3alllUTEHOCT U Bpbh3Kara
MeX]y JIBaTa Kiiaca. Bb3MOXKHOCTHTE 32 pa3lIUdHU OT H3UEPIIATEIHUS U ITPABUIICH
OTTOBOP Ca MHOTO U BBIIPOCHT € MOAXO/SII 32 OTBOPEH OTroBop. Tpurte kpuBH ca
no0pe pa3IMyuMU M B TOPHATa JSICHA YacT Ha YEPTOKHOTO TI0JIe, KOETO HH MO3BO-
nsBa J1a Kiacuduimpame BhIpoca Karo JieCeH.

5. 3akarodyeHue

B 3aknrouenne Ouxme MCKaiIM Aa OTOEIEKHM, Y€ Ch3AaBaHETO Ha OalaHCHpaHa
U ¢ rosisiMa HHGOPMAaTUBHOCT 32 MOArOTBEHOCTTA HA 3PEIOCTHULUTE U3IIUTHA TEMa
e cinoxeH npouec. Karo ce uMa npensua, 3a pa3jinka OT Ipyrd y4eOH! AUCLUILIN-
HU, Y€ PasmIeKJAHMAT TECT € IbPBUAT 3a U3ydaBajauTe MPOPUIUpPAIINS TPEIMET
,LHpopmaTuka“, MoXXeM J1a OLIEHUM KauecTBOTO My KaTo 100po. B crarusita cme
Ce ONUTAJIM Ja TIOCOYNM KaKTO HSAKOU cl1aboCTH, KOUTO B Obzelle Ja Obaar u30sr-
BaHM, TaKa U pealHi Bb3MO)KHOCTH 3a [10J00psBaHE Ha N3MUTHUTE TEMH.

MsHoro e BaxxHo TectoBara yacT Ha J[3U na ce nmoxpmiara peryispHO Ha OLICHKH,
NMogoOHN Ha HallpaBeHara TYK, 3a J1a MOKE aBTOPUTE J1a pa3Ioiarar ¢ moBedye MH-
(dopmarys 3a KayecTBaTa Ha IpeAjiaraHuTe TECTOBU BBIIPOCH U J1a M3II0I3BaT Ta3H
nH(pOpMaKA 3a IPeIBUKIAHE KayecTBaTa Ha CICABALIUTE Ch3JaBaH! TEMH.

He OuBa na npomnyckame u ¢axTa, 4e TecroBara yacT Hocu camo 40% ot kpaii-
Hata oueHka oT JI3U, a ocrananure 60% ce onpeaensaT oT pe3yaTrara OT MPAKTH-
YyecKaTa 4acT, B KOATO yYEHHMLUTE TpsOBa Ja HaNWIIAT MPOrpaMH U 3asBKH KbM
penanyoHHa 6a3a o JaHHU. OUYEeBHIHO €, Ye KayecTBaTa Ha 33Ja4nuTe B Ta3H 4acT
Ha JI3U cpmmio TpsOBa ga ce momiarar Ha aHayiu3. To3u aHanu3 obaye HE MOXKE Jia
Obze HaIpaBeH C U3JIOKEHATa B CTaTHsITa METOAOJIOT S U TpsiOBa Ja Obie 00eKT Ha
IpyT BUA u3cienBane. EqHa mone3Ha cThIKa B Ta3W HAacOKa OM Ouiia 3aMsiHaTa Ha
PBUYHOTO NMPOBEPSBAHE OT HAKOJIKO OLICHUTEIH C PA3JIMUHH BHKIAHUS HA PEIICHU-
ATa OT MpaKTHYecKaTa JacT, ¢ (popmasiHa aBTOMATH3UpaHa IPOBEPKa C MHOXKECTBO
TECTOBH IpuMepu. TakaBa MpoBepKa 11e HaMaJIn 10 MUHUMYM CyOeKTHBHOCTTA Ha
OLICHSIBAHETO M ILI€ IO HallpaBH HO-TOJATIMBO Ha aHAJIM3 HA KauecTBaTa Ha 3aJadu-
T€ U TECTOBUTE MPUMEPH.
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THE TEST TASKS FROM THE STATE MATRICULATION
EXAMINATION
FOR THE INFORMATICS PROFILE DURING
THE ACADEMIC YEAR 2021-2022

Abstract. In the academic year 2021/2022, the first class of Informatics
Specialization in Secondary school Informatics graduated and the first State
Matriculation Examinations were held for the graduates of the specialization. This
article makes some quantitative and qualitative evaluations of the results of this part
of the exam, containing multiple-choice and open-ended questions. The obtained
results would be useful for improving the test part of the exam in preparing the
topics for subsequent exams.
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