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Abstract:

Automated scheduling is a key activity in the development of software systems that support
resource management processes aimed at displaying courses, selecting teachers, distributing lectures,
and optimizing the time required to complete each activity. Implementing an automated scheduling
module in software systems requires a review of various factors, including technical limitations,
algorithmic complexity, integration with existing systems, and user requirements. In this article, we will
consider the main problems that arise when designing such a module, as well as possible approaches
to solving them.
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BbBEOEHUE

ABTOMaTU3NPaAHO NMaHMpaHe e KMYoBa AENHOCT B npoLeca Ha pasBuTve Ha
COPTYEPHN CUCTEMM, KOUTO nognomaraT NpoLecuTe No ynpasreHue Ha pecypcute,
HacCoYeHN KbM roOKa3BaHe Ha y4yeOHM AauvcuunnuHu, un3bop Ha npenogaBaTenu,
pasnpeneneHne Ha y4yeOHM nekuMM W OonNTUMM3auUus Ha HeobxoouMMo BpeMe 3a
N3NbrHEHWE Ha BCsika AeHOCT. BHeapsiBaHe Ha Moy 3a aBTOMaTM3UPaHO NnaHupaHe
B CO(PTYEepHN CUCTEMM M3UCKBA Mperneq Ha pasnuyHu dakTopu, cped KouTo ca
TEXHUYECKN OrPaHUYEHUs, anropuTMMYHA CITOXKHOCT, UHTErpaunst CbC CbLUECTBYBALLM
CUCTEMU U MNOTPEOUTENCKU U3UCKBaHUA. B Tasm ctatus Lie pasrnegamMe OCHOBHMU
Npo6nemmn, KOUTO Bb3HUKBAT MPUY NPOEKTUPaHEe Ha TakbB MOAYI, KAKTO U Bb3MOXHUTE
NOAX0oAW 3a TAXHOTO pellaBaHe.

JINTEPATYPEH OB30P

EoHa oT npuoputeTHUTE 3adaym npu cb3gaBaHe Ha Moayn 3a aBTOMaTM3UPaHO
nnaHnpaHe e Haco4eHa KbM U3bnpaHe Ha anropuTbMm, KOUTo 0bpaboTBa KONIMYECTBO OT
AaHHW N reHepupa onTUMarHo U3BrevYeHne Ha gaHHW.

OcHoBHaTa uen e onTuMM3aums Ha pasnpeneneHve Ha pecypcuTte, rpynupaHe,
npuopuTU3MpaHe, U3MNbMHEHNE U MNPOBEpPKaTa Ha 3agayMTe C MUHUMAreH pasxod U
nNnaHMpaHO BpemMe 3a peanu3aumda. Bbnpeksn Hanpeabka B anropyutMute U
TEXHONMOrMnTe, nMNpu MNPOEKTUpaHe Ha TakbB MOAOYN Bb3HMKBAT MHOXECTBO
npeaun3BuKaTencTea, CBbP3aHM CbC CNOXHOCTTA Ha BXOOHWUTE OaHHW, ANHAMUYHaTa
npupoaa Ha obyuymTenHaTa cpega U U3YUCIIUTENHNTE OrpaHNYEHMS.

MoaynbT 3a aBTOMaTM3npaHe Ha akageMNYHO NiaHnpaHe peanuanpa n3nbiHeHne
Ha y4ebHus npouec B yHMBepcuTeT. KbM HEro ca BKIOMEHM NOA-MOAYIN, KaTo TAXHAa
uen e Aa pasnpegenaTt AucuuninHuM B n3dbpaHn genaptamMeHTn no cb3gageH yyvebeH
nnaH, Aa HasHayaT npenogaBaTeriCkM CbCTaB M y4ebHM rpynn KbM THX, Aa HasHadaT
y4ebHM 3anu n ga n3roTeAT KaneHaapeH nnaH. Toam npouec obxeawa nog-npouecu 3a
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nnaHupaHe, aHanu3 Ha BCeKU OTAEeNeH KOMMNOHEHT, NpUeMaHe Ha u3rnes, nposepka 3a
notpebutenckusa nHtepdgenc (User Interface — Ul) n necHotata Ha nsnonaseaHe (User
Experience — UX), aHanu3 un ontummnsaums Ha 6bp3ogencraeme.

[MpouechbT Ha akTyanusauus, CbNpoBOLEH OT Cb3[aBaHe Ha CUCTEMU OT KpUTepuu,
Ka4eCTBEHN W KOMUYECTBEHM MHOMKATOPU 3a oOueHdABaHe W akpegutauusi Ha
obpasoBaTtenHu 0b6eKkTn OT pasfiMyeH TUM, N3MCKBa peLleHna Ha NpobrnemMmn n oTroBopu
Ha KOHKPETHWU BbNPOCU — HE BCUYKM €QHO3HAYHK, KakTo cregsa [1].

KonkoTo e no-ronsima MawabHocTTa Ha codpTyepa, eKCNoHeHLUNanHo ce nosulasa
N HerosaTa nosiesHocT. [NoTeHymana 3a mawabHoCT Ha eanH codpTyep MOXe Aa ce BUau
OT apxuTeKkTyparta Ha codpTyep. To3m Kputepuin octaBa pa3dbmpaem camo 3a TeCeH Kpbr
OT cneumanuctTn B obnactrta Ha cogpTyepHOTO MHXeHepcTBo (Ctonkos, ApHaynos, &
AnocTonos, 3awo eekTUBHOTO ynpaBrieHne Ha gurntanHm obpasoBaTefniHu pecypcu e
BaXXHO 3a BCekM yHuBepcutet?, 2024).

B oHewHo Bpeme ce paspaboTBaT METOOOMOMN 3a OHNanH nanuteaHe [3]. Teau
MEeTOA0sI0rMm 06MKHOBEHO MON3BaT NoBeYe OT €4Ha TEXHOSOrMs, Kato KombnHaums ot
yeb npunoxeHuss WM YCTPOWCTBA, WHCTanNUpaHuM 3a TecTBaliMsl €KuM, KOWTO
NoTBbpXdaBa, Ye yyacTBa He3aBWCMM MO BpeMe Ha MpoBeLEeHUs OHNauH W3NuT
(Stoykov, Apostolov, Arnaudov, & Nichev, Emerging Technologies: focus on distance
learning, 2024).

OuctaHumoHHata ¢opma Ha obydvyeHne (OPO) nossonsBa M3NbIHEHWE Ha
obyunteneH npouec C noxernatenHo NPUCbCTBME Ha obyvyaemu Ha npenBapuUTesNHO
YTOYHEHO MsACTO. [logobpsBaHEeTO Ha KayecTBOTO Ha Y4ebHOTO CbObpXaHue W
BM3yanunsauusTa My B cpefa 3a ANCTaHUMOHHO obyyeHne, MOXe fa ce peanusnpa ypes
00y4eHnsa 3a M3non3BaHe Ha NOAXOAALLM NPUNOXEHUs 3a Hyxante Ha [OPO, kouTo aa
ce npeanarat 3a npenogasartenu [5].

CnegBawimte TOYKM B CTatusATa NpeacTtaBsaT OCHOBHW CTeneHu, Heobxoaumu 3a
nnaHupaHe npegu Hayano Ha [OENCTBMA 3a [MOCTPOsBaHEe Ha anroputbMm 3a
aBTOMaTM3NPaHO NinaHupaHe.

ONCKYCUA
Cnepn aHanus, OCHOBHUTE TOYKM, KOUTO € HYXXHO [a ce nnaHupaTt B npoleca Ha
npMemMaHe Ha anropuTbM 3a peLleHne Ha Moayr 3a aBTOMaTU3NpPaHO NraHupaHe ca:

AnroputMmyHa CrnoXXHOCT U NPOU3BOAUTESTHOCT

OCHOBHUAT hOKyC Npn aBTOMATU3NPAHO NaHUpaHe e cnepf 3aBbplleH aHanus ga
Ce HaMepu ONTMMariHO peLlleHue, KOeTO YOOBeTBOpsiBa MHOXECTBO OrpaHudeHus.
Hal-yecto ocHOBHUTE Npean3BMKaTesicTea ca:

EspucmuyeH memod — 3agayu, KOUTo He Morat ga ce phopmanmsmpaTt U 3a KOUTO
He ca U3BEeCTHW MEeTOAM 3a pellaBaHe ce HapuyaT eBpUCTUYHM 3ada4vn. Te ce peluasar
Han-4eCcTo NO aHanorus c ApPYrn pelleHu Bedve 3agadun, bnarogapeHwe Ha onuta U
MHTENUreHTHOCTTa Ha peLuaBaLuus [6].

JluHetuHo npoepamupaHe — [lpeactaBngBa MaTemMaTU4Yecku MeTon 3a
onTMMU3auVs, NPU KOUTO Ce B3emaT npeaBus npeaBaputesiHo 3ajaeHun OrpaHnyeHus.
Bcuukn napameTpu, koeumumeHTn Ha uenesaTa (PYHKUUS U Ha OrpaHudYeHusiTa ca
N3BECTHW.
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Cmoxacmu4Ho rnpoepamupaHe — EdeKkTMBeH npu ANMHaAMUYHM cpeaun, KbAeTo
napamMeTpuTe ce NMPOMEHAT B peariHo Bpeme.

U3skycmeeH unimenexkm (Artificial Intelligence — Al) — KbM MOMeHTa uma MHOro
AedUHULMN, KOUTO OrnucBaT 3HaYeHWeTOo Ha u3KycTBeHusa uHTenekt (Al) (Stoykov,
Apostolov, Arnaudov, & Nichev, Emerging Technologies: focus on distance learning,
2024) [7]. N3bopbT Ha TO3M anropuTbM BKNoYBa 06paboTka Ha eCTECTBEH €3MK, YYEHe
OT AaHHW N aBTOHOMHO U3MbJIHEHME HA Pa3fIMYHU AENCTBUS, B3EMaHe Ha peLleHus.

OnTumunsauma Ha nepuoa 3a U3YMCIIeHUEe U NnoKasBaHe Ha pes3ynTaT npwu
ronemm ob6emum ot gaHHu — [lpn paswumpsiBaHe Ha OpodAT oT Tabnuum, KouTo
CbXxpaHsaBaT BbBeAeHaTa MHopmaLms, Kakto U Ha obema peoBe, Bb3MOXHOCTUTE 3a
onTMMM3aLuMs BKMYBa nogobpsBaHe Ha MPOABLIMKUTENHOCTTA 3a M3NbIHEHWEe Ha
3asBKa, KOATO e nsnparteHa KbM JOCTbNHaTa 6a3a oT JaHHU Ha cucTemarTa.

MHTerpaumsa cbe cblecTByBallM CUCTEMMU

UecTo cpellaHa npakTuka npy Mon3eBaHe Ha MoAynbT 3a aBTOMAaTM3MpPaHo
nnaHupaHe € HeobxogmmocTTa fa Obae WHTErpupaH C ApyrM CblUeCcTByBaLUM
copTyepHm peweHus, kato nyoénuyHm unm obpasosatenHun ERP cuctemun, CRM
nnatcopmun n Application Programming Interface (API) 4ocTbnHM 6a3un OT JaHHW.

ToBa nopaxga pegvua npobnemu, Kato OCHOBHUTE npeausBukaTterncrea ca
obeanHeHn B TpU rpynu.

MNbpBa rpyna e pasnuuus B CTPyKkTypute Ha 6asunte gaHHW. CpelaH cnydam e
nosiBa Ha pasnuka Mexay npueta apxuTekTypHa nocTpowka Ha 6asaTa gaHHW B
peanu3vpaHo npuroXeHue no 3agaHve, 1 3asBeHO HaarpaxgaHe Ha cucrtemara npu
NnosiBa Ha HOBO 3aJaHue 3a paswmpsBaHe Ha obema OT JencTBus 3a nogobpsBaHe Ha
COPTYEepHUS NPOaYKT.

BTopa rpyna e HeCbBMECTUMOCT Ha U3NbISIHEHWE HA U3NpaTeHW 3asBKU Mexay
pasfivyHM CUCTEMU, KOUTO NOAABbPXKAT U BpbLUAT U3npaTteHus OTroBop, crieq nosyvyeHa
3asBka.

TpeTta rpyna Ha npeamsBukaTencreata e 3aryba ot gaHHu. lNMpu manpawaHe Ha
odpopMeHa 3asiBKa KbM MHTErpupaHa cuctema € Bb3MOXEH Crlydan, B KOUTO OTrOBOPbT
Ha nsnparteHus BbNPOC ce 3abaBs B NO-roNisiM MHTEpBar OT BpemMe OT npeasBuaeHus.

NMBKaBOCT U MmawabupyemocTt

Heobxogumo ycrioBue e pelweHveTto a Obae rbBKkaBo, 3a Aa OTroBaps Ha
crneunuUYHNUTE U3NCKBAHNS, KAKTO Ha YYUITULLETO, Taka U Ha UHTErpupaHuTe KbM Hero
CUCTEMM.

Cnep aHanua ca oopMeHnN Tpu apxuTekTypHu npobnema. MNbpBo ga ce ocurypu
nepcoHanu3auma Ha @yHkuMoHanHoctute. CUHXpoOHM3auuaTa Ha daHHW B pearnHo
Bpeme e npegussukatencreo. [lpobnemuTte BKMOYBAT 3aKbCHEHWUSA, KOHMIIMKTHU
npomMeHu nnu 3aryba Ha gaHHu.

Btopn npobnem Bb3HMKBA Mpu paswmpsiBaHe Ha MoAyna C LOMbIHUTESHU
KOMMNOHEHTM Be3 3HaYMTenHn NpoMeHn B OCHOBHaTa apxutektypa. OCHOBEH KayeCTBeH
MeTOoA Npu Cb34aBaHETO Ha anropuTbMm € Ton Aa Obae oNTUMU3MpPaH 40 CTeNeH, KOSATO
He U3NCKBa NpPOMSHa Ha cb3ganeHns N oJobpeH CUHTaKCUC.

TpeTn npobnemMm Moxe Aa Bb3HUKHE NpU ONTUMU3MPaHe Ha NPOM3BOAMTENHOCTTA
npyn yBenuyasaHe Ha HaToBapBaHeTo. [lpn non3eaHe Ha cb3gageHus anropuTbMm 3a
peanusauusa Ha aBToMaTU3NpaHo NnaHupaHe e HeobxoaMMo [a ce BKIYM B NnaHa 3a

- 199 -



TPETA HALUMOHANHA HAYYHO-NMPAKTUYECKA KOH®EPEHLIUA
“OUTNMTAINTHA TPAHC®OPMALIMA HA OBPA30OBAHUETO —
NPOBJIEMU N PELLEHUA”

NpoeKTMpaHe Bb3MOXXHOCT, 4Ype3 KOSATO Cb34afeHUAT anroputbM Aa NPOAbIMKM Aa
paboTu B HA4anoTO Ha cregBawuaT cemecTbp nnu ydebHa rogmHa 3a obyyeHue.

O6paboTka Ha HECUTYPHU N HEN'BJTHU AAHHU

Mpn aBTOMaTM3MpaHO NfaHMpaHe 4YecTo ce Hamnara pabota C HecurypHu mnm
HenbnHW aHHW. Hanpumep, B cuctema 3a pasnpegeneHme Ha 3agaym Moxe aa nuncea
TOYHa MHOPMaLMS 3a Hanu4ne Ha AadeH pecypc Unn 3a NPOMeHN B rpadpmka Ha 4aaeH
CRy>XuTen.

MoTpebutencku nutepcgenc n nanonssaemocTt

Heobxogumo ycnosue e aa ce nogobpu Heobxoanmusa nepuo oT BpeMe U aa ce
yNeCHEHN BbBEXAAHETO Ha JaHHM OT noTpebuTens.

3a ocCblUecTBsIBaHe Ha aAMUHUCTPaTUBHA Yycryra 3a nnaHupaHe Ha y4ebHus
CEMECTbpP BCUYKM PECYPCU, HEOBXOAMMM 3a KQYECTBEHOTO N €(PEKTUBHO U3MbIIHEHNE €
HeobxoaMMo Aa ce npefBapuTenHo aurutanusnpar. [Npoueca BkMoYBa BbBeX4aHe Ha
cneunanHocTh, KnacHu rpynu, obyvaemu, y4ebHM nnaHoBE, KIacHWM CcTan u
AenapTaMeHTn B enekTpoHHa 6asa ot gaHHu. MNMpodmnu 3a notpebuten ce cb3gasar 3a
BbBEXJaHe, ynpaBneHne 1 NpovnT Ha nraHupaHusa akagemudeH kaneHgap (Stoykov,
Apostolov, & Arnaudov, Effective management of educational resources — Automated
scheduling of lectures, 2024).

M3non3BaHeTo Ha enekTpoHHaTa ycryra noTBbp)KAaaBa, Ye U3MNosi3BaHeTo Ha e-
yCryru HamarnsiBa U3nons3BaHeTo Ha XapTUd, HO aHraxkupa nogapbXkarta Ha cob6CTBEHO
CbPBBPHO MOMELEHME M HaeMaHeTO Ha eKun OT eKCrnepTu, KOUTO codpTyepHo Aa
nogabpxart cuctemara [9].

OcHOBHUTE Npean3BMKaTesiCTBa Ca HACOYEeHU KbM NPEerneaHocT U AOrmMYHOCT Ha
npeanoXxeHus n NpueT MHTepdeENC Ha NpoekTa, yrecHABaHe Ha npoLeca 3a BbBeXaaHe
Ha JaHHW U HaCTPOWKM Ha cMCTemMarta, Bb3MOXHOCT 3a BM3yanu3auus Ha nraHupaHa
AENHOCT.

3AKITIOYEHUE

[MpoekTupaHe Ha MoAyS&l 3a aBTOMATU3UPAHO MNMaHUPaHE € CroXeH WU
MHOronsiacToB Mpouec, KOMTO BKMNKOYBA KAKTO TEXHUMYECKU, Taka U OpraHn3auuOHHU
npeamsBukaTenctea. Ypes wun3bop Ha noaxogsawin anropuTtMKn, UHTErpauyMoOHHU
peLleHnsi, rBKaBn apXUTEKTYPU U UHTYUTUBHU MHTeEpdencu, Moxe ga ce cb3gage
edPEeKTUBEH MHCTPYMEHT, KOUTO 3Ha4MTenHo nogobpsiea npouecute MO NnaHuMpaHe.
NMHOCUC e cuctema, KoATO npeasara onTUMU3MPaH WU gurMtanusanpaH MeToq 3a
pelleHne Ha npoueca 3a nnaHvpaHe. B 6baelwe npernea Ha peanuanpaHuTe peLLeHus,
KakTO M MHBECTUPaH eTan OT nnaHupaHe Ha nogpeabdbarta Ha UMMNAeMeHTUpaHus
copTyepeH nMpoayKT wWe MpeanoXn YCbBbpPLUEHCTBAH METO4 3a OonTMMu3auus,
AOCTUranku OO eTan, B KOWTO aBTOMaTU3UPaHOTO MfiaHupaHe e € MNpeunsHo,
afanTUBHO U UHTErpMpaHo KbM PasnuyHu gbpXXaBHU UK KOpNopaTUBHU UHAOYCTPUArHu
N3NCKBAHUA.
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