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Tema kBagiikaniiinoi podboru  Pospodra ma ma 0ocuioxHceH s Komn 1omepHOL
MEXHONORI ABMOMAMU306AH020  (POPMYBAHHA PO3KTIAOY HABYWILHUX OUCYUIVIIH

1 HIACTABU 1JIAA TPOBEJAEHHSA POBOTHU

Hakas pexropa HTY «/lninpoBchka momitexHikay Bigx  17.10.2024 p. Ne 1388 -¢

2 META TA BUXIJTHI JAHI IJI1 ITPOBEJAEHHS POBIT

O0’ekT pgocCiTKeHb — TIPOIEC AaBTOMATHU30BAHOIO CKJIAJIAHHS PO3KJIALy JJIs
HaBYAJIbHUX 3aKJIaiB.

IIpeameT paociigkeHb —  ONTUMIZAIliiHI MOJENI, aJTOPUTMH Ta IIPOrpamMHe
3abe3nedyeHHsT 11 (OpMYyBaHHS PO3KIAIB, 30KpeMa METOJl ONTHUMI3allli MypariuHuX
KOJIOHIM.

Mera H/AP - migBumeHHS e(EKTUBHOCTI Ta TOYHOCTI aBTOMAaTH30BaHOTO
dbopMyBaHHS pPO3KJIaAy MUIIXOM pPO3POOKH MOJENeH, alroOpuTMiB Ta MPOrPaMHOTO
KOMIUIEKCY IS ONITHMI3aIlii.

Buxigni naHi a5 npoBeleHHs POOOTH — TEOPETUYHI OCHOBHU QJITOPHTMIB
CKJIaJaHHS  pO3KJIAMiB, NPAaKTUYHI  OOMEXEHHA  HaBYAJBHUX  PO3KIAAIB  Ta
EKCIIEPUMEHTAIILHE TeCTyBAaHHS METO/IIB ONTUMI3aIlii.

3 OUIKYBAHI HAYKOBI PE3YJIbTATHU

HoBu3Ha 3anmpomoHoBaHMX PpilleHb TIONATac y po3poOIi Ta BIPOBAKCHHI
ONTHMI30BaHOI CUCTEMH IIJJaHYBaHHS Ha OCHOBI aJTOPUTMY ONTHUMI3alll MYypallUHUX
KOJIOHIM, SKa BIEpPIIE aJanToBaHa JO0 OOMEXEHh HABYAILHOTO PO3KIamy. Takwil mijaxisn



3

N03BOJIIE OUTbII €(EKTHMBHO BHPINIYBATH CKJIaJHI KOH(IIIKTH pO3KIaAiB 1 3ale3meuye
BIIMOBIAHICTh IHCTUTYLIITHIM BUMOTaM.

IIpakTHyHa WiHHICTH pE3yJbTATIB MOJSATAaE B TOMY, IO 3alpONOHOBAHI MOJETI,
QITOPUTMU Ta MpoOrpamMHi 3aco0M CHPOUIYIOTh CTBOPEHHS HaBYAJIbHHUX PO3KIIAJIIB,
3MEHIIYIOTh PYYHY IMpalio Ta MiABUUIYIOTh €(QEKTUBHICTh BHUKOPUCTaHHS PpECYpCIB,
MPUHOCAYU KOPUCTD K HAaBYAJIIbHUM 3aKJIaJlaM, TakK 1 CTyJIEHTaM.

4 BUMOI'M 10 PE3YJIBTATIB BUKOHAHHA POBOTHU

PesynpTat  poOOTHM  NOBHHHI  HPOJEMOHCTPYBaTH  €(EKTHBHICTh  CHUCTEMHU
aBToMartu3allli popMyBaHHS pO3KJIaay Ha OCHOBI MYpAaIIMHOTO aJrOPUTMY, IO BPaxOBYE
oOMe)keHHs Ta 3a0e3Ieuye BUCOKY SKICTh pO3MOJiny pecypciB. [Iporpamuuii koMriekc Mae
OyTH 3pyYHUM, MacIITA0OBAaHUM 1 HaJIaBaTH MOKJIMBICTh Bi3yauli3allii Ta aHalli3y po3KiIaay

5 ETAIIM BUKOHAHHA POBIT

Crpoku
. . . BUKOHAHHS POOiT
HaiimenyBaHHsI eTaniB pooiT
(mo4arTok —
KiHenb
AHaI3 TEMHU Ta IOCTAHOBKA 3a/71a4l 12.09.2024-30.09.2024

Po3pobka moneni aBromaruzoBaHoro ¢opmyBaHHs po3kiany 3 | 01.10.2024-31.10.2024
ypaxyBaHHSIM OOMeXeHb Ha OCHOBI MYPAITUHOTO aJITOPUTMY.

CTBOpeHHS aBTOMATH30BaHOi cucteMu s ¢opmyBanus | 01.11.2024-16.12.2024
PO3KJIay 3 BUKOPUCTAHHSM PO3p00IIeHOT MoIeni

3aB/1aHHS BUJIaB Jlakmionos 1.C.
(mmiarmc) (mpi3BwILE, iHIIIATH)

3aBaaHHA NPUNHSIIA 1O BUKOHAHHS IIpoxopenxko /[.B.
(mmiarmc) (mpi3BwILE, iHIIIATH)

Jlata Bugaui 3aBnannsa: [2.09.2024 p.

Tepmin noganns kBamidikarmiitaoi podotu 1o EK 16.12.2024 p.




PE®EPAT

[losicuroBanbHa 3ammcka: 83 crop., 29 pwuc., 3 Ttabmuui, 3 gomaTku, 25
JTEPATYPHUX JIKEPEIL.

OO0’€eKT IOCHIKEHHS: MPOIEC aBTOMATH30BAHOTO CKJIAJIaHHS PO3KIATy IS
HaBYAIBHHUX 3aKJIaJIIB.

[Ipeamer mociiKEHHS: ONTHUMI3allliHI MOJENi, alrOpUTMH Ta MPOTPaMHE
3a0e3nedeHHs 111 (POpPMYBaHHS PO3KJIaIiB, 30KpeMa METOJT ONITUMI3AIlil MypalInHIX
KOJIOHIH.

Merta poboTu: MiABUIICHHS €(PEKTHBHOCTI Ta TOYHOCTI aBTOMATHU30BaHOTO
(GopMyBaHHS PO3KJIaJly NUIIXOM PO3POOKH MOJIEICH, alrOpPUTMIB Ta MPOTrPaMHOTO
KOMIUIEKCY JIJIsS ONITUMI3allii.

Metoau pocaimkerns: anroput™M ACO 3acTOCOBAaHO IS TIOMIYKY TJIOOATBHO
ONTHUMI30BaHUX PIIIEHb NPU JOTPUMaHHI MEBHUX OOMexeHb. [lopiBHSIBHUEN aHami3
PE3yNbTATIB IPOBOAUBCS MUISIXOM OIIHKK €(PEKTUBHOCTI 3aIIPOIIOHOBAHOT'O METOTY.

HoBu3na momsirae B 3acTOCyBaHHI HOBUX PINICHb CHCTEMH OITHUMI3aIlii
poO3KJIaly, SKa IHTETPYE ONTHUMI3allil0 MYypAalIMHUX KOJOHIAH 3 J0JaTKOBUMU
GyHKIIIMHA, TaKUMH SK TUIAaHYBaHHS TWOKHA 32 YHUCEIIbHUKOM/3HAMEHHUKOM,
nepeBipka NMpru3HaYeHb KaOIHETIB Ta BUMTEIIB, a TAKOX YIPaBIIHHSI OOMEKCHHSIMU
TU1s 6e31mepepBHOTO Ta 6€3MpoOJIEMHOT0 CKIaJaHHs PO3KIaTYy.

[IpakTryHa IIHHICTH PE3yJIbTATIB TOJATa€E B TOMY, IO 3alpOIIOHOBaHI
MOJICNII, aJTOPUTMHM Ta IPOTPaMHI 3acO0M CIPONIYIOTh CTBOPEHHS HaBUYaJIbHHUX
PO3KJIaJIIB, 3MCHIIYIOTh PYYHY IMPaI0 Ta MABUIYIOTh €(PEKTUBHICTh BUKOPUCTAHHS
pecypciB, MPUHOCSYN KOPUCTH K HABYATILHUM 3aKJIaJ[aM, TaK 1 CTyJIEHTaM.

O6nactp 3actocyBaHHs. Pesynbrat poOOTH MOXYTh OyTH 3aCTOCOBaHI B
YHIBEpCUTETaX, KOJI[DKAX Ta IHIIMX HaBYAIBHUX 3aKjazax, SKi CTUKAIOThCS 31
CKJIAQJHUMHU BHUMOTaMHU [0 CKJIaJaHHS pO3KIaay, IO BKIIOYAIOTh YUCICHHI
0OME)KEHHS Ta BEJIMKI MACHBU JaHUX.

3HaueHHs poOOTH Ta BUCHOBKHU. BIpoBajpkeHa cucTeMa MOKPAIly€e MPOIIEC
CKIaJaHHS pO3KJIATy, 3HAYHO CKOPOUYIOYM 4Yac TMIATOTOBKH pO3KIATy Ta
3a0e3Mneuyloun ONTHUMAlIbHE BUKOPHCTAHHS pecypciB. BHUCHOBKHM MiAKPECIIOOTH
31aTHICTh CHCTEMH MOKpAIyBaTH OCBITHI Omepallli Ta Ha/laBaTy aJanToOBaH1 PilICHHS
JJIs. MallOyTHIX BUMOT.

[IporHo3u 1040 PO3BUTKY JOCTIKeHb. MalOyTHI IOCHTIKEHHS OyIyTh
MPUCBSIYEH] 1HTErpamii METOJIB MANIMHHOIO HaBYaHHSA [Ji1 [POrHO3yBaHHS
pPO3KJIaly, BIOCKOHAJIICHHIO KOPUCTYBAIIBKUX 1HTEP(ENCIB sl Kpaloi 3py4HOCTI Ta
PO3IIMPEHHIO CYMICHOCTI 13 30BHIIIHIMU CHCTEMaMM JaHUX JUIS T1JBHUIICHHS
THYYKOCTI.

Cnucok KJTFOYOBUX CJIB: ABTOMATU3ALIIA PO3KJIALLY,
MYPAIIIMHUN AJITOPUTM, OIITUMIBAIUS PO3KJIAJLY, OBMEXEHHS
PO3KJIAJTY, ITHOOPMAIIMHA CHUCTEMA, C#, WINFORMS, SQL SERVER,
AJITOPUTM OIITUMIBALIIL, PO3KJIAJ,



ABSTRACT

Explanatory note: 83 pages, 29 figures, 3 tables, 3 appendices, 25 literature
sources.

Object of research: the process of automated timetabling for educational
institutions.

Subject of research: optimisation models, algorithms and software for
timetabling, in particular the ant colony optimisation method.

Purpose: to increase the efficiency and accuracy of automated timetabling by
developing models, algorithms and software for optimisation.

Research methods: The ACO algorithm was used to find globally optimised
solutions subject to certain constraints. A comparative analysis of the results was
carried out by assessing the effectiveness of the proposed method.

The novelty lies in the use of new solutions from the timetable optimisation
system, which integrates ant colony optimisation with additional functions such as
numerator/denominator weekly planning, checking classroom and teacher
assignments, and managing constraints for continuous and hassle-free timetabling.

The practical value of the results lies in the fact that the proposed models,
algorithms and software tools simplify the creation of timetables, reduce manual
labour and increase the efficiency of resource use, benefiting both educational
institutions and students.

Scope. The results of the work can be applied in universities, colleges and
other educational institutions that face complex timetabling requirements involving
numerous constraints and large data sets.

Significance of the work and conclusions. The implemented system improves
the timetabling process, significantly reducing timetable preparation time and
ensuring optimal use of resources. The findings highlight the system's ability to
improve educational operations and provide adaptable solutions for future
requirements.

Research development projections. Future research will focus on integrating
machine learning techniques for timetable forecasting, improving user interfaces for
better usability, and expanding compatibility with external data systems for increased
flexibility.

Keywords: SCHEDULE  AUTOMATION, ANT ALGORITHM,
SCHEDULE OPTIMISATION, SCHEDULE CONSTRAINTS, INFORMATION
SYSTEM, C#, WINFORMS, SQL SERVER, OPTIMISATION ALGORITHM,
SCHEDULE.



