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Abstract:

This paper presents the potential of using artificial intelligence, specifically the language model
ChatGPT, as a tool for automated analysis and feedback in the assessment of students’ programming
solutions. The study is motivated by the author’s observation that first-year students enter university
with highly diverse levels of prior knowledge — from complete beginners to those with training from
school or software academies. This diversity creates challenges for instructors in presenting the course
material and providing individualized support.

The paper describes an experiment in which real student solutions to programming tasks are
analyzed. ChatGPT is used to automatically classify knowledge levels, identify common mistakes, and
generate personalized guidance.
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BbBEOEHUE

B ycnoBuaATa Ha HenpekbCHATO YyBeNnuyaBawa ce uugposusauus Ha
obpa3oBaHNETO W pPa3HOPOAHOCT B MOAroToBKata Ha CTyOeHTUTe, Bb3HUKBA
Heob6XoOMMOCT OT npunaraHe Ha HOBM nNoaxoau 3a edekTUBHa uHAMBMAOYyarnHa
nogkpena. [lpenogaBatenute, OCODEHO MO TEXHMYECKUM AUCUMMNUMHU  KaTo
nporpammpaHe, 4ecto ce cbnbCKBaT C OrpaHM4YeHM pPecypcu 3a HaBpPEMEHHA U
nepcoHanunanpaHa obpaTtHa Bpb3ka KbM ronam 6pon obyvyaemum.

[Mpean noseve oT 5 roanHn ATaHacoBa M KONEKTMB paspaboTBaT MeToauka 3a
WHTENUIeHTEH aHann3 Ha AaHHW 3a cTygeHTute [1]. EgHa oT 3agaynTte Ha mMeToaukarta
e ,dopmupaHe Ha 6asa oT 3HaHus 3a cTygeHTuTe Ypes Data Mining“. MeTogonorusaTa,
npeactaseHa npe3 2019 r., n3non3ea TEXHUKN KaTO HEBPOHHU MpPEXU, ObpBeTa Ha
pelweHnsaTa N aHanu3 Ha HeCTpyKTypupaHa nHdopmaumd, 3a ga usrpagm 3HaHue 3a
Harnmacute W ycneBaemoCTTa Ha CTyaeHTute. ABTOpuTe nogyeprasaT, u4e
,obpasoBaTtenHuTe cpegu, KOUTO ce pasrnexgat KaTo MHGPOPMaLMOHEH U3TOYHUK B
EDM (Educational Data Mining — EDM), BkntoyBaT KakTto TpaguUMOHHU CUCTEMU 3a
o0y4yeHune, Taka N UHTENUIEHTHN oBy4aBalLmM CUCTEMU U OHNaKH NnaTgopmn®. [JHec, B
KOHTEKCTa Ha BMCOKa CTerneH Ha aurntannsauma Ha y4ebHute maTtepumanu ¢ MacoBOTO
N3Non3BaHe Ha MPUNoXeHust ¢ nskycteeH mHtenekt (M), pasrnexgame temarta oT
apyra rnegHa Toyka. Cnopen WMBaHoBa u BennkoBa M3non3BaHETO Ha AurntanHu
pecypcu B 0by4yeHMeTO Cb3faBa MHTEPHET CBbp3aHa, MynTUMeaunHa, MHTEpPaKTMBHA
cpeda, B KOATO CTyOeHTUTE nposBABaT MNO-FTONAM WHTEPEC KbM U3yyYaBaHUTE
ANCUNNNVHK, @ Y4eOHUAT MaTepuan ce ycBosiBa Nno-eekTnsHo [2]. N3nons3saHeTo Ha
nnatdopmun 3a e-obyyeHne kato Moodle ocurypsiea Ha npenogaBaTenuTe ronam Habop
OT [AaHHW B eneKTPOHEH opMaT OTHOCHO CTyAeHTCKaTa aKTUBHOCT B Yy4yebHute
KypcoBe, CTYOEHTCKM pa3paboTku, pe3yntat oT pasnnyHn (popmu Ha oueHsiBaHe. T.e.
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SICHM ca MH(OPMALMOHHUTE M3TOYHULUM, OT KOMTO MoraT fa ce M3nonssaT JaHHW 3a
NpoBexgaHe Ha aHanuau.

NN ce yTBBbpXKOaBa Kato noTeHuManeH noMoLLHUK B y4ebHus npouec, cnocobeH
Ja CbOenCTBa B OLEHKaTa M aHanusa Ha CTydeHTCKM peweHusi. Crnopen 0630pHO
nscnegsaHe ot 2024 r. MM moxe pa 6bae ocobeHOo NofieseH npu ,ocurypsisaHe Ha
He3abaBHa obpaTHa Bpb3Ka, aganTupaHe Ha CbObPXAHWETO CAPAMO HYXAUTE Ha
oby4aemuTe N aBTomMaTM3npaHo oueHsiBaHe" [3].

LinTupaHnte unacnegBaHuss moraT ga ce npuemaTt KaTto TeopeTuyHa OCHOBa 3a
BKMtouBaHe Ha cuctemn kato ChatGPT B pamkute Ha obpasoBateniHus aHanus. B
HaCTOSLWOTO u3cnefBaHe ce npegnara M3non3BaHETO Ha €3UMKOBM MOLEenn KaTo
ChatGPT 3a aHanua Ha CTYLEHTCKM peLlueHns Ha 3agadyum rno nporpaMmmpaHe, KoeTo Aa
OCUrypU Bb3MOXXHOCT 3a aBTOMaTM3MpaHo KnacuduumpaHe Ha HUBOTO Ha BNnageeHe Ha
y4ebHMs matepuan u popmMmynupaHe Ha KOHKPETHU Hacokn KbM obyvyaemute. ToBa €
OCODEHO BaXHO MNPW CTYOEHTCKM rpynu C PasHOPOAHO BXOOAHO HWBO Ha 3HAHUS.
Hanunumneto Ha nogobHa wmHgopmauma He camo obriekyaBa npenogaBaTens, HO U
CTUMYyNMpa nNpoueca Ha caMonoaroToBka nNpu cTygeHTuTe (ocobeHo KoraTo ce npunarat
nHanBMayann3npaHn noaxoan, cbobpaseHn C HMBOTO Ha MNOAroToBKA M TMNa Ha
AO0MNyCKaHUTE rpeLLKkn OT BCEKM obyvaem).

Hapen ¢ TEeXHONOrMYyHMUTE BB3MOXHOCTM €(EKTUBHOCTTA Ha YYEHETO 3aBUCK B
3HauyuTenHa CTeneH u oT BbTpeLwHnTe Nnogdyam Ha obydaemusi. He e goctaTtbyHO camo
BbHLUHOTO Bb34ENCTBNE — 3a @ Ce NOCTUTHE pearnHo U TpanHo YCBOsSIBAHE Ha y4ebHus
mMaTtepuarn, e HeobxoauMo CTyAeHTbT Aa 6bae MOTMBMpPaH M Aa U3NUTBA XenaHue aa
pasbepe n 0OCMUCIIN OHOBA, KOETO TpsibBa Aa Hayyun. IMEHHO CTPEMEX BT KbM NO3HaHWE
N TbPCEHETO Ha CMUCHI B MHGOpMaUMSATa ca ABUXKELLA Curla 3a akTUBHOTO yyeHe. B
TO3U KOHTeKcT, korato VW ce u3nonsBa 3a npefocTaBAHe Ha nepcoHanusvpaHa u
HaBpeMeHHa obpaTHa Bpb3Ka, TOM MOXe [a 3aCuUnu aHraxupaHoctTa Ha obyvyaemnTe u
Aa M HacouMm KbM No-Abnboko pasbupaHe, a He CcaMO KbM MEXaHWYHO
Bb3npousBexgaHe Ha 3HaHusa. Kakto otbensssat HauveBa wn Xpuctosa (2024),
BHeapsABaHETO Ha YaTOOTOBE C M3KYCTBEH MHTEMEKT B KYPCOBE MO NporpaMmmpaHe Moxe
Aa MoBULLIM KOMMETEHTHOCTTA Ha CTyAeHTuTe, Aa nogobpu aHraxmpaHocTTa M ga
noanoMOrHe 3anameTsiBaHEeTO Ypes3 npocrensiBaHe Ha Hanpeabka, naeHtTudunuympaHe
Ha cnabocTute n npegocTaBsHe Ha He3abaBHa obpaTHa Bpb3ka [4].

N3JTOXEHUE

[Mpn noaroToBKaTa Ha HacTOALWMSA AOKNAa4 € NPOBEeAEH EKCNEPUMEHT, YNATO Len e
aa nposepu o0 kakBa cteneH ChatGPT moxe KOpekTHO [da OueHU CTYyOEeHTCKUTe
peweHnsa Ha 6a3oBu 3agadn no nporpamupaHe. O6ekT Ha aHanusa ca CTYOEeHTCKM
3agaudn, HanucaHu Ha e3mka C++, KOMTO OoTpassaBaT HadanHO HMBO Ha MOAroTOBKA U
BKMNIOYBAT pasHOObpasHM noaxoAu KbM peLllaBaHETO Ha KOHKPETHU anropuTMUYHMK
npobnemn. OcHoBHaTa 3agadva, nocrtaBeHa npen ChatGPT, e ga oueHuM BCSKO
peweHne, Aa naeHTuduumpa TUNUYHK rpeLulky, ga knacmdunympa HUBOTO Ha 3HAHUS U
Aa npeanoXu HacokM 3a nogobpeHue.

KpuTepuute 3a OueHKa BKMOYBAT KAKTO TEXHUYECKU, Taka MU NOrMYECKU acnekTu,
KaTo:

o OyHKUMOHaNHa KopekTHoCT — PaboTtu nn koabT? [JaBa nv npaBuneH pesynrart?
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e Jlormyecka nocnepoBaTenHocT — M3rpageHa nu e sicCHa M BsipHa JlOrnka 3a
pelwlaBaHe Ha 3agadaTa?

e KopeKkumn Ha cTapu rpeLlkn — NoBTapsT NN ce CTapu rpeLlkn Unn CTyaeHTbT e
nokasan pasoupaHe 1 rm e n3derHan?

¢ 3nonsBaHe Ha onepaTopu — NPaBUHO N Ce U3MN0S3BaT onepartopuTe Hanp. if,
else if, for, while, do while n T7.H.?

e Ob6paboTka Ha rpaHMYHM Cry4yam — UMa fm KOHTPOS Ha BXOAHUTE OaHHU?

e OnTMMM3auuns — uma N Bb3MOXKHOCT pelleHneTo aa pabotm no-6bup3o?

Ha 6a3a Ha Te3un kputepun ChatGPT knacudpuumpa ctygeHTuTe B TpM OCHOBHMU
rpynu:

e [pyna A (HauMHaelLn) — MHOXECTBO MOBTOPEHUS HAa OCHOBHM FPELLIKK, Nunca Ha
paboTeLy Koa.

e ['pyna B (cpegHo HanpegHanu) — paboTelun pelleHust ¢ SOMYyCHaTU TPeLUKu,
nunca Ha onTUMM3aums.

e [pyna C (HanpegHanun) — 4YUCT, CTPYKTypuUpaH KOA C MNpaBuiiHa norvka wu
onTMMmM3auus.

Bcekn cTygeHT nonyyaBa vHAMBMAOYyaneH KOMEHTap W Hacoku. Hanpumep npwu
KOHCTaTUpaHO rpelHo M3Mosi3BaHe Ha YCcrnoBHW KOHCTpykumm ChatGPT npepgnara
KOHKPEeTHM npumepun 3a kopekuus. [Npyn npaBunHU, HO HeedEeKTUBHU anroputmu, ce
npeanara antepHaTuea ¢ nNo-gobpa Npon3BoOANTENHOCT.

[MpunaraHeTto Ha e3nkoBuna mogen ChatGPT Bbpxy peanHun CTyOeHTCKU pelleHns
AEMOHCTpUpa, Ye WU3KYCTBEHUAT MHTENEKT e cnocobeH fa npenoctaBs CMUCIEHA,
TEXHMYECKN KOPEKTHA N Negarormyeckn HacoueHa obpaTHa Bpb3ka. MogenbT yCcneLwHo
Knacuduumpa peweHnaTa Ha obydyaemute cropen npeaBapuTenHo aeduHupaHu
Kputepun — oOT 6asoBO BrageeHe A0 NOrMYeckn wmsgbpXkaHo U ONTUMWU3MPAHO
nporpamMmmpaHe.

B ronama 4vact ot cnyvyamte ChatGPT oTkpuBa 4ecTo cpeliaHn CUHTaKTUYHU
rpewkn un npegnara TOYHU TEXHUYECKU Kopekuuu. Hanpumep npu HenpasuiHa
ynotpeba Ha onepaTopu kato if n while mogenbsT gaBa He caMo NpaBUEH BapuaHT Ha
KOHCTPYKUMATA, HO U 0BSACHEHME 3aLL0 NPEeANLLHNAT BapuaHT e npobnemeH. 3a KoaoBe,
KouTo paboTaT, HO ca HeedeKkTnBHU, MW npeanara KOHKPETHU HAa4YMHM 3a ONTUMKU3aLNS
— Yype3 3amMsiHa Ha BIOXEHW UWKNK, MU3MNON3BaHe Ha MO-Noaxoasilun CTPYKTYpU W
HamansiBaHe Ha W3NULIHO MOBTOpPEHME. Tean pes3ynTati NOAKPENnAT WU3BOAUTE Ha
aBTOpuUTE Ha uscnenBaHeTo ,/IHTenuUreHTeH aHanMs3 Ha JaHHU 3a CTY4EHTUTE", cnopen
KOUTo ,00paboTkaTta Ha HEeCTPYKTypupaH TEeKCT M MNOBEeAEHYECKM OdaHHM MO3BOMsiBa
CerMeHTUpaHe 1 oueHka Ha oby4yaemn No CTUI HA MUCNEHE N YecToTa Ha rpeLukn” [1].

Knacudukaumsata Ha CTygeHTUTe B rpynu (HadnMHaelwln, cpeaHo HanpegHanu,
HanpegHann) ce M3BbpLUBa ODEKTUBHO, Bb3 OCHOBa Ha obobuweHuTe pesyntatu oT
aHanusa Ha CTYAEHTCKUTE peLUeHusi, Npu ACHN KpUTEpUU, dageHn OT npenogasaTtens.
Bnaropapenune Ha e3nkoBua mogen ChatGPT npenogasatenute nonydasaT 6bp3a u
aHanUTM4YHO M3abpaHa obpaTHa Bpb3Kka OTHOCHO HMBOTO Ha 3HAHWUS MO KOHKPEeTHaTa
ancuunnuHa. ToBa no3BofsiBAa Cb3faBaHETO Ha MoAarpynu cnopeq HyXauTe Ha
CTYOEHTUTE M HAaCOYBaHE Ha yCUNnATa KbM OHE3W, KOUTO Ce HYXXOAasaT OT AOMbJIHUTESTHA
nogkpena, 6e3 ga ce rybm motmBauusita Ha CTyaeHTUTe ¢ Aobpa HavyanHa NoAroToBKa.

HanpoTtuB, 3a no-HanpegHanute ctyaeHtn ChatGPT moxe ga ce m3nonsea 3a

npenocrtaBdaHe Ha AONbJTHUTEITHU peCypCU, Haco4BaHE KbM MNO-CJT0KHU NMPUMEPU U KbM
- 535 -



TPETA HAUMOHANHA HAYYHO-NMPAKTUYECKA KOH®EPEHLIUA
»AUTUTANTHA TPAHC®OPMALIMA HA OBPA30OBAHUETO -
NPOBJIEMU U PELLEHNA*

HOBM Npeamn3BMKaTerncTBa, KOMTO Oa noaabp)XaT WMHTepeca MM U Aa Hacbp4asBaT
3aabnbovYeHo ycBosiBaHe Ha Matepuana. Taka ce cb3gaBa AWHAMUYHA M aganTuUBHaA
y4yebHa cpefa, KosiTo obxBalla uanara rpyna.

ExkunbT OT npenogaBartenu no gucumnnmHata moxe ga manonssa ChatGPT upes
LeHTpanM3anpaHa opraHm3auns Ha BXOAHUTE AaHHU (HanpuMmep KayBaHe Ha peLleHusaTa
B crnogeneHa tabnuua wnu nnatdopma), Taka 4ye BCUYKM npenogasaTtenn ga umart
AOCTbN o pesyntatute n komeHtapute. Bovnpocute kbm ChatGPT moraTt ga 6vaat
CTaHOapTU3MpaHu, KOETO rapaHTUpa KOHCUCTEHTHOCT B OTFOBOPUTE.

Ha 6as3a aBTomMaTtmM3anpaHma aHanua ce reHepupaTt nepcoHanuanpaHn KOMeHTapu
KbM BCSKO CTY[EHTCKO peLUeHne, KOUTO BKIHOYBaT:

e KOHKPETHW Hacoku 3a nogobpeHue;

e BPB3KM KbM AOCTbLIMHM OHNAWH MaTepuanu;

e BPb3KM KbM pecypcu B nnaTdopmarta 3a e-obyyeHue.

Taka ChatGPT nognomara npenogasaTtens He caMo B PYyTUHHUTE OENHOCTU, HO U
B M3rpaXgaHeTo Ha uHAMBMAyanuavpaH noaxon KbM BCEKM CTYAEHT — C peaneH
negarormdeckn edoekt. [loBuMwaBa ce eqeKTUBHOCTTa Ha KOMYyHMKaumaTa W
nogabpXXaHeTo Ha nHamBuayanusnpaH nogxon, 6e3 4OMbNHUTENHO HAaTOBapBaHe 3a
ekuna.

Bbnpekn BUCOKOTO HMBO HA TOYHOCT MPU OTKPMBAHE HA CUHTaKTUYHU N IOTUYECKN
rPeLWKn ycTaHOBEHO Oelle, 4Ye npu MO-CMIOXKHU JIOTMYECKUM KOHCTPYKUUW UMK
HecTaHgapTeH cTun Ha nporpammpaHe ChatGPT HeBuHarn npaBu HanbiHO KOPEKTHU
3aKMOYeHns1, KOeTO NOTBbPKAAaBa HEOOXOANMOCTTA OT YOBELLKM HAA30p U OTYMTaHe Ha
negarormyecknsa KOHTEKCT npu domHanHata oueHka. ToBa 3a nopeaeH NbT NoAaKpens
Tes3aTa, npeAcTaBeHa B NOYTU BCUYKM U3CNeaBaHns, CBbP3aHu ¢ npunoxeHneTto Ha
B 06yyeHuneTo — NN He MmOoXe Aa 3aMecTu npenogasaTtensi, HO MOXe fa CbaencTea npu
OTKPMBAHETO Ha rpeLlkn 1 NpeaocTaBsaHETO Ha HACOKMW.

[MpoBeOEHUAT eKCNepUMEHT MOTBbPXAaBa CblLUO, Y€ M3MON3BaHETO Ha e3MKOB
mogen oT Tuna Ha ChatGPT moxe ga cbaenctsa eeKkTMBHO 3a NpeaocTaBsiHE Ha
nepcoHanunanpaHa obpatHa Bpb3ka Npu OLEeHKa Ha CTYAEeHTCKU pelwieHns. Pesyntatute
nokaseaT, Ye MOAENbT MOXE HE caMOo Aa Knacuduumpa HMBOTO Ha 3HaAHWUA, HO U Aa
NpeanocTaBn KOHKPETHU HACOKM 3a NOA0DpeEHNE, KaTo NO TO3M HAYMH NOAKPENS npoueca
Ha y4YeHe 1 caMonoaroToBka.

NHTerpupaHeTo Ha W3KYCTBEH WHTENEKT B OOYy4YEeHMEeTO CbOTBETCTBA Ha
CbBPEMEHHUTE NOAXOAN KaTO KOMMETEHTHOCTHO 6a3upaHoTo obyyeHune (CBT), koeTo
aKueHTMpa BbpXY U3rpaxxgaHeTo Ha NPaKTUYECKN YMEHUSA Ype3 pellaBaHe Ha peanHu
npobnemun. lNMpenocraBsaHeTo Ha He3abaBHa obpaTHa Bpb3ka € 0COOEeHO MoaxoasLlo
npu oby4yeHneTo No nporpaMmmpaHe, Kb4eTo JIOTMYECKOTO MUCIIEHE N KOPUTMPAHETO Ha
FPELLKN ca KITHYOBM.

CbLlecTBEHO AOoMblIHEHUE KbM MOAOOHM cucTEMU MOXe Aa Obae M aHanu3bT Ha
emMoumn — noaxond, KOMTO cnopen uscrensaHeTo Ha P. HadeBa vma noteHuuana ,Ana
Hanpasu B3aMMOAENCTBNETO YOBEK — MALLMHA MNO-XYMaHHO, KaTO OTYMTa CbCTOSIHUETO
n MoTmBaumaTa Ha obydaemus” [5]. ToBa e BaxkHa CTbMNKa KbM M3rpaxkgaHeTo Ha no-
YyBCTBUTENHU, adanTUBHU N aHraxupalum obpasoBaTenHu cpeau.
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3AKNIOYEHUE

CbBpeMEHHOTO Oby4yeHMEe M3NCKBA CbYyeTaBaHE Ha WHTENeKTyanHa aKTUBHOCT,
TEXHOMOrNMYHa noakpena W couuanHo OCb3HaTM MeToAM 3a BbL3LENUCTBUE BBPXY
ydyeHeTo. [NpunoxeHneto Ha W Tpabea ga ce pasrnexga He KaTo MexaHU4YHO
3aMeHsiHe Ha npenogaBaTensl, a KaTo MHCTPYMEHT 3a nogobpsiBaHe Ha KadecTBOTO U
edekTUBHOCTTa Ha obyyeHuneTo. MNpenopbunTenHo e cuctemute, 6asmpadm Ha NN, aa
6baaT uHTErpMpaHn B nnatgopmMm 3a obyveHmne, Kato ce oTYUTa HE caMo TeEXHMYEecKaTa
TOYHOCT, HO 1 (paKTopu KaTo MOTUBALIUA, CTUIT HA Y4EHe U JOCTBLNHOCT. B Ta3n Bpb3ka
€ LIeHHO Ja ce B3emar npeasua n gobpute npakTukn, onucaHu B 3cneaBaHus KkaTo [6],
KbAEeTo ,NepcoHanuanpaHn Kopekumn, ©OasvpaHn Ha noTpebuTenckn Hyxau,
3Ha4YUTENHO NOoBULLIABAT Y4OBNETBOPEHOCTTA N e(PEKTUBHOCTTA Ha 0By4YeHneTo".

[MonoxutenHuTe pesyntaTtn oT npunaraHeTo Ha VW 3a aBTomaTtmnsnpaHa obpaTtHa
Bpb3ka obaye He nsknoysat HeobXxoaMMocCTTa OT YOBELLKO yvacTme. KakTo nokassa u
aHanmMs3bT, MOAENbT HEBMHArM npaBu KOPEKTHU UHTepnpeTaunn npu no-CrioXXHU Unm
HeCcTaHOapTHM peweHns. [looxoabT MOXe Ja Cce WU3non3eBa KaTo acuctupalua
TexHonorus, nognomarawia pabortaTta Ha npenogasaTens, a He 3aMecTBalLla ro.
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