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Abstract:

Realization of a method for automated planning assists to facilitate the process of preparing a
schedule at a university, form a distribution of teachers, a schedule of classes in classrooms, a training
program for study groups, a departmental workload. The goal is aimed at optimizing and expanding
the organized labor activity of the higher school for the creation and continuation of specialists aimed
at activities in state or business enterprises. Algorithms that implement the described method are
created. They are aimed at the productive implementation of each process, subprocess and
implementation activities. In this article we describe a part of the methods suitable for implementing
the process, as well as the possibility of combining different methods to achieve an optimal solution.
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BBbBEOEHUE

PeannsnpaHe Ha MeTon 3a aBToOMaTU3NPaHO MNaHUpaHe [JonpuHaca 3a
yrecHsiBaHe Ha npoueca 3a MNOAroTBsIHE Ha y4yeOHO pasnucaHne B YHUBEPCUTET,
ocbopMsiHe Ha pa3npeneneHne Ha yuntenu, rpaduk Ha Yacose B y4eOHM KrnacHu cTau,
nporpama 3a oby4yeHune Ha y4yeGHW rpynu, HaToBapBaHe Ha genaptameHT. KpaiiHata
Lien e Haco4YeHa KbM ONTUMU3aLns 1 paslumMpsiBaHe Ha opraHuanpaHa Tpyaosa AenHocT
Ha BMCLUETO yYunuile 3a Cb3aaBaHe 1 yBenvyaBaHe Ha bposi cneumanucT, HacoueHu
KbM JEMHOCT B AbpXKaBHU UK GusHec npeanpusaTus. Cb3gaaeHu ca anroputMim, KOMTo
N3MbNHABAT onncaHnsa metod. HacodeHn ca kbM NPOAYKTUBHO peanuanpaHe Ha BCekn
npouec, noa-npouec M AeWHOCT 3a U3nbiHeHue. B ctaTusaTa ca onucaHu 4acT oT
noaxoauTe 3a peanusvpaHe Ha npoleca, KakTo U Bb3MOXHOCT 3a KOMOWHMpaHe Ha
pasnMYHN MeToan 3a NOCTUraHe Ha ONTUMarHoO peLleHue.

JINTEPATYPEH OB30P

ABTOMaTM3MPaHOTO NMaHUpaHe Ha OEWCTBUS € LUMPOKO u3crneaBaH npobrem,
KOWTO Hamupa npuroxeHwe B pasnuyHmM obnactu B cdpepata Ha obpasoBaHue,
NPOM3BOACTBO, NOMMCTUKA N yNpaBrieHNe Ha YOBELLIKM PECYPCHU.

HayyHaTta nutepaTypa npeactassa geduMHULMM Ha Te3n TexHonorum [1] n onncea
3HayeHWe 3a Non3BaHe Ha TEXHOMOMMN NpK ynpasneHne Ha obpasoBaTenHn pecypcu B
yHuBepcuteTtn [2] n (Stoykov, Apostolov, Arnaudov, & Nichev, Emerging Technologies:
focus on distance learning, 2024).

B KoHTekcTa Ha obpasoBaHMeTO, AurnTanmsauusita ce oTHaca A0 USSIOCTHOTO
npuemMaHe 1 UHTerpypaHe Ha UMPPOBU TEXHOMOMMWU, UHCTPYMEHTU U pecypcu 3a
nogobpsiaHe Ha nNpouecuTe Ha npenogasaHe, obyyaBaHe 1 agMuHUCTpupaHe [4], [5] u

[6].
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CobluecTByBaT MHOXECTBO anroOpUTMUYHK NOOXOAMN 3a peanuanpaHe Ha Moayn 3a
aBTOMaTU3NPaHO NnaHupaHe, KOUTo MoraT ga 6baaT kaTeropmsmpaHu B 4YeTupu
OCHOBHW rpynu.

[MbpBa rpyna BKOYBa anropuTbM 3a M300p Ha MHGOpPMaLMs, KOUTO peanunsnpa
nogbop oOT Heobxoaumu NOA-YCroOBUS 3@ peanusauus Ha anroputbMm  3a
aBTOMaTU3NPaHO NiaHMpaHe Ha y4ebHU 3aHATUA MO 3agageH yyebeH nnaH nnu Kypc.
BTopa rpyna Bkno4yBa pelueHust 3a CUrypHOCT NpU uanpaTteHa 3asiBka. TpeTta rpyna
BKMOYBA AENHOCTUTE NO onTUMmM3auus Ha 6asarta oT JaHHMW.

[MocnenHaTa rpyna obeamnHABa BCUYKM TECTOBE 3a OT CTpaHa Ha notpebuTtencku
npernepq (User Interface — Ul) n gencteusa (User Experience — UX). OcHoBHa AenHOCT
3a onTMMmM3auma Ha 6pos CTbMKM 3a U3NBIIHEHME Ha MOAyN 3a aBTOMaTU3MPaHO
NNnaHuMpaHe BKMAYBaT aHanu3 Ha HacoveHa OEeNHOCT BbB BUCLLE YUYUITULLLE.

PE3YNTATU N CPABHUTEJIEH AHAIIN3

Bcekn ctaHgapT BkNtoYBa KpuUTepuu, CbNpoBOAEHM C HAabopu OT Ka4yeCTBEHU U
KonuyectseHn uHamkatopu. CtaHgapTuTe ce oueHsiBaT Ha 6asaTa Ha eKcnepTHU
OLIEHKM Ha Ka4YeCTBEHUTE NHONKATOPU KbM BCEKU KpUTepuin. KauecTBeHUTE MHOMKATOPU
KbM JafeH KpuTepun ca 3afjafeHn CbC CBOUTE OTHOCUTENHW Terra u ce oueHsiBat
eKCrnepTHO, B pe3ynTaT Ha KoeTo KpuTepuute n cdepute nonyyvyaBaT KONMYECTBEHMU
oLeHku [7].

[MepcoHanunanpaHuTe NpUoXeHna ce paspaboTsaT C orneq Ha cneunduyHuTe
M3NCKBaAHMS W npoLecu B yHMBepcuTeT. ToBa NO3BONSABa Ha yHMBepcuteTa [fa
onTUMM3Npa N asBTOMaTU3Upa CBOUTE aOMWHUCTPATUBHM MNPOLLECU TOYHO cropen
cBOUTE HYXOuW, 6e3 ga MHCTanupa HEHY>XHU COPTYEPHU NPOAYKTU, 3a KOMTO CbLUO €
3annaTtun [2].

AunctaHunoHHuTe obpasoBartenHu texHonorun (AOT) nanonssat WKMPOK Habop oT
WHCTPYMEHTN, KOUTO MomaraT 3a ynpaBrieHne Ha pecypcun B 0byyeHueTo. Y4ebHOTO
CbAbpXKaHue, cnopen Halwe TbiKyBaHe Ha HauMOHanHUTE NONUTUKKU, MOXe Aa Obae
€OVHCTBEHO W CaMO MNpeACTaBeHO B MHTEpakTMBHA dopMa CbC 3agbiukutenHarta
akagemumyHa TexecT 3a cbabpxaHmeTo cu. JOT no3BonsBa ToBa CbAbpXaHue Aa
6baoe npeactaBeHO KaTto TeEKCT W Myntumeaus. JlabopaTopHM M MpaKTUYECKU
3aHATMA MoOXe [Aa 6baaT NpoBeXOaHu BbB BUPTYyanHM KnacHu ctam ¢ gobaseHa wunm
BMpTYyariHa peanHoCT, KakTo 1 Aa O0bae n3nonssaH N3KYCTBEH MHTENEKT KaTO aCUCTEHT
B 0byunTenHna npouec [1].

CneaBawumte TOYKM B cTaTuATa onucBaT OCHOBHUTE MeToau 3a u3bop Ha
anropuTbMm.

AnroputbMm 3a 3dop Ha nHcpopmauus

Cb3paBaHe Ha TOYeH anropuTbM 3a aBTOMATM3MPAHO MJlaHMpaHe Ha y4YebHu
cbbUTMS BKNOYBa pasnpegerieHne Ha pecypcu (ctas, yuuTen), cbobpassiBaHe C
rpadouk, cnassaHe Ha kanaumTeT, U CbBnageHne ¢ BpeMeBu CroT.

OnucaHuTe Ha MHOXECTBOTO OT JaHHU N3MNOS3BaHU Npu U3MbIHEHWE Ha MOoayn 3a
aBTOMaTU3NPaHO NnaHnpaHe Haarpaxaat NpeanoXeHu noneTta 3a cb3gaBaHe Ha
dopmyrna ot npeauwHu ctatum [8] u (Stoykov, Apostolov, & Arnaudov, Effective
management of educational resources — Automated scheduling of lectures, 2024):
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MHOXecmeo om y4yebHu epynu, G = {g1, g2, g3, ..., g|G|},
MHoxecmeo om yyumenu, L ={l1, 12, 13, ..., I|L|},
MHOXXecmeo om kameopu, F = {f1, f2, 13, ..., fiF|}

3a paboTa Ha anropuTbMa ce cb3gagart npeacTaBeHUTe orpaHNYeHnst N yCroBUS:
Yacoesu criom: Hama npunokpmBaHe Ha BpEMEBW CrOTOBE 3a AafEH y4nuTen n ctas.
T; #T; ,3aBcuukul #j, L= L; wm R; =R;
Ipynu u npenodasamersu: EoMH NnpenogaeaTten He MOXe Aa uMa aBe cbouTus no
€[1HO 1 CbLLO BpeME.
Li #L; 3aBcuuku i #j, T; =T,
Kamedpu u npuopumemu: OnpepeneH 6pon cbbutma mmat npuopuTteT npen
OCTaHanuTe, KaTo Hanpumep BaxkHa NeKUNa UM Uanur.
Lgep, TPUOPUTET 3a CHOUTHE

[MpaBuio N0 ONUCaHUTE OrPaHUYEHNS U3rnexaa no cnegHnsa HauymH:
N
min ) (GlobalTimeConflicts(T;) + RoomConflicts(R;, T;, G;)
i=1
+ TeacherConflicts(L;, T;))

OCHOBHM CTbIMKWU Ha anropuTbMa

WHuyuanusayus: CbbupaHe Ha BCUYKM HanmW4YHU pecypcu (yuuTenu, cTawm,
BPEMEBU COTOBE) N pasnpeensiHe Ha CbObuUTUATa B CbOTBETCTBUE C NpeaBapUTESHO
3agafeHun KpuTepun.

OueHka Ha c80600HUsi 4acoeu criom: WN3uucnseBaHe Ha BCUYKN KOHMIUKTMU,
CBbp3aHu C BpeMe, cTanTe 1 npenogasaTtenure.

Asmomamu4yHa 8b3MOXHOCM 3a 3adasaHe Ha cbbumue: lNpepasnpenensiHe Ha
cbbuTne BbB BpEMEBU CNOTOBE, MUHUMU3MPALL, pa3Xo[, CBbP3aH C KOHM(NNKT.

Ha ®ur. 1 ce nokassa gencrene Ha anropnTbM 3a aBTOMaTU3MPaHO MiaHMpaHe.

Coea 5 —E=

YyeOHH rpynu

G) Crnoutne (E) Yuutenu (L)

Cram (R) Ouw (D) ‘~———> Katesph (L dep)

®ur. 1. AnroputbM 3a aBTOMaTU3NPAHO NiaHMpaHe

CurypHocT

HaBpemMeHHO npunaraHe Ha Mepku 3a 3aluTa, KaTto BanuauvpaHe Ha BXOOHWUTE
AaHHW, 3aluTa cpeLly 3roHaMepeHn atakm 1 3alimMTHU MeXaHN3MK, € OT 3HaveHne 3a
nogobpeHa CUrypHOCT Ha Cb3[aBaeH anropuTbM 3a aBTOMaTM3MpPaHO NriaHupaHe.
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OnTuMusauma Ha 6a3aTta oT AaHHMU

M3non3ssaHe Ha uHOekcu — NHaekcbT nogobpsiBa CKOPOCTTa Ha 3asiBKUTE, KaTo
no3sonsiBa Ha 6asata gaHHM Aa Hamupa pegoBeTe No-6bLP30, 6e3 Aa ckaHupa yanarta
Tabnuua. Han-yecto nHaekcute ce [o6aBAT B KOHCTPYKUMM Ha M3MNpPATEHO YCroBue
(WHERE) nnu npu yeguHasaHe Ha Tabnuum (JOIN).

UN3b6s1e8aHe Ha non3saHe Ha cuHmakcuca ,SELECT *“— 3anbnHeHneTo Ha 3asBKa,
B KOSITO HE Ce YyTOYHsIBA TOYHATa KONoHa yBenunyaBa HeobXo4MMOTO HaToBapBaHe U
BpeMe 3a U3MbJIHEHNE Ha n3npaTteHarta 3asBka.

N3nonseaHe Ha JOIN unu WITH emecmo u3nbriHeHUe Ha rnoo-3asieku — [lon3saHe
Ha cuHTakcuc ¢ JOIN, yckopsiBa BpeMETO 3a M3NbIIHEHWE Ha 3asiBKaTa, MOHEXe TO3W
BMA, BPb3KM M3NOM3BaT Cb3gadeHUTe nHaekcu B 6a3aTta oT gaHHU no-eeKkTUBHO.

OepaHu4asaHe Ha 3asiskume ¢ LIMIT — [Non3BaHe Ha TO3U CUMHTAKCUC Hamansea
HaToOBapBaHETO U U3BMMYa pe3ynTaTute no-6bp30 Npu U3NbIIHEHNE Ha 3asiBKaTa.

lTapmudHu onepayuu (Batch Processing) — Tasn pepakuma Hamansiea
HaTOBapBaHETO MPU M3NbIIHEHWE Ha 3asaBKaTta U U3nbiHABa gobaBsHe Ha HOBUTE
penoBe No-6bpP30.

[lposepka Ha kameeopusupaHu 6aseHu 3asiesku ¢ EXPLAIN — CwuHTakcuca
No3BofisiBa NPoOBEpKa Ha BPEMETO 3a U3NbIIHEHNE Ha onpeaenieHa SQL 3asiBka, KaTo
pasgenst Ha OTAENHM TPy N3NBITHEHNETO Ha CUHTaKCMUCA B Cb3dafeHNs anropuTbM.

lNMpoBexpaaHe Ha TecToBe 3a noTpebuTtencku npernen n aencreus (UX)

lpocmoma u uHmyumusHocm: [pn nNpoekTupaHe Ha yeb NpUNoXeHnsa e BaxXHO
NHTepdencbT ga 6bae MakcMmanHO ONPOCTEH U UHTYUTMBEH. TOBa BKIOYBA ACHO
0b03HavyeHn BYTOHWN, MMHMManNEH BpoKr noneTa 3a NonbfiBaHe WM NIOrMYHa HaBuraums,
KOSAITO BOAW NOTPebuTens KbM LenTa ¢ MMHMUManeH 6pon ycunus.

EdHocmmbnikosu npouyecu: ObeamHaBaHe 3a U3NbIHEHNETO Ha 6por npouecu, Taka
Yye noTpedbuTen ga Ma Bb3MOXHOCT Aa 3aBbpLUM U3MbIIHEHNE HA 3aa4a 3a KpaTbK Ha
Gpown CTbMKN.

lpedckasyemocm u obpamHa epb3ka: lNoTpebutena TpssbBa Aa 3Hae KakBo Aa
Oo4akBa Npu BCAKO AeNCTBME 1 Aa nonyyum HedabasHa obpaTHa Bpb3ka. ToBa Hamansiea
HeobXoaMMOCTTa OT AONBSIHUTENHN CTBIMKU 3a KOPEKLMS UK NOTBBbPXKAEHME.

3AKITIOYEHUE

[MpeanoxeHata popmMyra B Ta3u cTaTnd € cb3fgadeHa B pesyntaTt Ha NpakTn4ecko
NHCTanupaHe Ha copTyep 1 nposepka BbB BucLle yuunuwe (MHPCUC).

[MpynoxeHne Ha ONUCAHWAT MOAyn LWe MO3BONM HaMansBaHe Ha BpeMe 3a
M3roTBAHE Ha akagemmyeH rpaduk, nogobpsiBaHe Ha M3MoOn3BaeMocTTa Ha
akageMuyHUTe pecypcute M noBuLlLaBaHe Ha yOOBNETBOPEHOCTTa Ha obyyvyaemute u
npenogaBaTtenure.

B cnegBalwum nscneasaHns tpsabea aa 6baat pasrnegaHn JONbIHUTENHM hakTopu,
KaTo NpeanoyYnuTaHna Ha npenogaBaTenu, aHanua Ha HaTOBaAPEHOCT U MHTEerpaums cbe
CbLUecTByBaLN MHPOPMALMOHHN CUCTEMM.
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