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ITPOT'PAMHA MOJEJIb POPMYBAHHA PO3KJIAY
HABYAJIbHUX 3AHATDH
ITPOTPAMMHASA MOJAEJIb @OPMUPOBAHUA PACIIMCAHUA
YUYEBHBIX 3AHATUM
PROGRAM MODEL OF THE EDUCATION SCHEDULE FORMATION
SYSTEM

Anomauia. /lana cmamms npucesiuena po3poodyi npocpammoi mooeiui
peanizayii aneopummy QopmyeanHs po3xKiady HaguaibHUx 3aHsams.
Kniowuosi cnosa: ¢hopmyeanns poskiady 3awsame, RPOSPAMHA MOOEb,

apximexkmypa 000amk).

Annomauua. /lannas cmamovs NOCeAUEHA paspadbomke npocPaMMHOU
MOOenu peanu3ayuu areopumma Qopmupo8anusi pacnucanus y4eOHulX 3aHAmMuUl.
Knrwoueswie cnosa: copmuposanue pacnucanusi 3aHamui, NpocpamMmHas

MOO€Nb, apXumexkmypa npuioHCeHUs.
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Summary. This article is devoted to developing software model algorithm
of implementation schedule of training sessions.
Key words: formation of schedule, programming model, architecture of the

application.

Beryn. CxnagaHHs po3KiIaay € BaOXKIMBUM 3aBIaHHSM IS YHIBEPCUTETY.
3amava cKiIagaHHS PO3KIATy pO3B’SI3yeEThesl y Oaratbox ramyssx. Hacammepen,
NpH TJIaHYBaHHI JIUCKPETHOTO BHUPOOHMIITBA, OpraHizallii MacaKMPChKUX Ta
TOBapHHUX TIEPEBE3CHb, NMPOCKTYBAHHI Ta IPOBEICHHI HABUYaJIbHUX 3aHATH Y
cepenHiii, npodeciiHO-TeXHIYHIM Ta BUIIIN 1Kol B ii OCHOBY mokiaaeHo
HEOOX1IHICTh 3a0€3MeUeHHs ONTUMAIBLHOTO PO3MOALTY poOIT cepe; BUKOHABIIIB,
BpPaxoOBYIOUM MPOCTOPOBI Ta 4YacoBi oOMexeHHs. B nmaHiil cTaTrTi poO3riasiHyTO
IpOrpaMHy MOJIEIIb Ta MOJIENb 0a3u JaHUX, K1 peaizyloTh 110 3a1a4y.

ApxiTekTypa 0a3u JaHUX

Jliist Toro 100 peanizyBaTu cxeMy onucany B [1] Ham TpeOa cTBOpuTH 0a3y
naHux sika Oyze 30epiraTu BCl JIaHl MPO HAaBUAJIBHHUM 3aKJajl, K1 HaM MOTPIOHI
JU1s TOOYTOBH PO3KJIaay. My IMOBUHHI CTBOPUTH TakKi TaOJIHIII:

1. TaGaurs ayguTopiid
2. Tabnuus BUKIagayiB
3. Tabnuist rpyn CTyICHTIB
4. TaOnuis AUCIUILIIH.

KoxHa 3 nux Tabiuilh MOBHHHA MICTUTH 1H(OPMAIIIIO PO 3aKIaJ, a TAaKOX
peanizyBaTH TEBHI 3B’SI3KM MDK OJHA OFHOI. TaOnuis ayauTopiil MOBHUHHA
Hece B coOi iHdopmaliro mpo iM’si BUKIagada, WOr0 HAYKOBY CTYIIHB, SIKY
JTUCIUILIIHY BiH BeJE, a TAKOXK sAKi caMme (popMu HaBYaHHS BiH IIPOBOJIUTD.

Tabnumsg cTyaeHTiB 30epirae OCHOBHI BiIOMOCTI IIPO TPYIIH, a caMe HOMEp
IpyInu, Kypc, KUIBKICTh CTYJIEHTIB 1 KoJ rpynu. Tabmuus npenmeTiB 30epirae

Ha3By IPEAMETY, TPYIly, Y SIKOI JaHa JUCUMUILUIIHA BEJACThCS T KUIbKICTh JICKIIH,
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MPaKTUK Ta Ja0OpaTOpHUX 3aHATH 3 L€l JAMCHMIUIIHM, SIKI TMOBHUHHI OyTH

MPOBEJCHI MPOTITOM THKHSI. BUX015141 3 TaHOTO ONMKUCY MU CTBOPUMO TaKy 0azy

JaHMX IMOOYJAOBaHY Ha Takux Tabnumgx: Discipline — Tabnwus AUCIMILIIH,

Teacher — Tabnuns Bukiagadis, ROoms — rabumis ayauropiii i Groups — tabmuis

cTyAeHTIB [2, €. 69-72].

— Discipline

O

O

O

O

Id_disc — ID guciumtiau

disc_name - Ha3Ba QUCHUILIIHU

Course — Kypc, Ha SIKOMY TPOBOJIUTHCS

group_no — rpyrmna, B sSIKiii IPOBOJIUTHCS
lectures — KinbKICTh JEKIill B THXKIEHD

practice — KiJIbKiCTh Map B THXK/CHb

labs — kinbKicTh 7a00paTOPHUX B THKIICHb

— Teacher

O

O

Id_tchr — ID Buknamaua

Pib — Im’s BuKnamava

Degree — #ioro cryminb

disc_name — mpeamMer, sSIKuii BiH Bee

lectures — nopiBHIOE 1, SIKIO BiH MPOBOAUTH JACKITIi
practice - gopiBHIO€ 1, SKIO BiH IPOBOAMTH MPAKTHYHI

Labs - nopisHtoe 1, AKI0 BiH MPOBOIUTH J1A0OPATOPHI.

— Groups

O

O

O

O

Id_grp — ID rpynu
Group_no — Homep rpynu
Course — kypc

Cnt — KUTBKICTh CTYACHTIB B TPYIII.

— Rooms

O

O

Id_room — HOMep ayauTopii

Type — tun ayguTopii

International Electronic Scientific Journal “Science Online” http://nauka-online.com/



International Electronic Scientific Journal “Science Online” http://nauka-online.com/

o Places — kinpkicTh MiClIb.

[ToBHUI onuc 6a3u JaHUX pa3oM 3 3B A3KAMH MOXHA MOOAYUTH Ha puc 1.
3B’s3kM MK TabmuusaMmu OyayTh Taki. OauH 10 Oaratbox BiA BUKIaJgaya J10
MpeaMETIB, 00 OJIMH BUKJIaJlay MOXKE BECTH Oarato JUCUHUILIIH. A TaKOX OJHH J0

0aratboX BiJ pyIl A0 MpeAMETIB, 00 0JHa rpyna Mae 6arato NpeaIMeTiB.
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#id_grp- INTEGER # id_dics. INTEGER #id_tchr, INTEGER #\d_room: INTEGER
© group_no: INTEGER ] disc_name: VARCHAR(025)\ * pib: VARCHAR(025) ' type INTEGER
. ent INTEGER < ! coursa: INTEGER - degree: INTEGER 7 places: INTEGER
[ course: INTEGER group_no: INTEGER 1 disc_name: VARCHAR(25)
| lectures: INTEGER * lectures: INTEGER
practice INTEGER | pracfice: INTEGER
" labs: INTEGER labs: INTEGER

Puc. 1. Apxitektypa 0a3m 1aHux
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Po3poOka nporpamuoi moaeJi Ha moBi C#

[I{o6 peanizyBatu 111 3aJ1a4i MU CTBOPUMO TaK1 KJIACH.

Knac Dictionary

Koxen 3 nux kmaciB Oyae MaTH MiAKIAacH, sKI OyayTh peaji3oByBaTHU CBOi
3apnannsa. Dictionary Oynme 306epiratu iHdopmaiiito, sika Oyae 3aBaHTaKeHa 3 0asu
nanux. ToMmy KoXkHe WOro moJie MICTUTh CHUCKH O00’€KTIB, sIKI 30epiraroTh
1HpOpMaIlil0 PO HABYAJIIBHUIA MPOLIEC Ta METOAM, K1 111 JaH1 3aBaHTaXYyIOTh 3 0a3u
nanux. Onuc kiacy MoxHa rnobauutd Ha puc 2. Jliarpamy 3anexHOCTed MOXHa
PO3IIIAHYTH Ha puc 3. Y mossix aTpuOyTiB UBOT0 KJIacy MOXHa MOOAYUTH CIIMCKU JJIs

KOKHO1 0a3u JaHuX.

» |

' Dictionary
Knacc

= Mons
@, DB
= CeoricTea
& grp_list
&  rooms_list
& subj_list
& teachers_list
= MeTtoapl

Conv

e

Dictionary
fillGrps
fillRooms
fillSubj
fillTeachers
findGrp_count
findMaxRoom

e 0 0 e & & e

findRoom_count

Puc. 2. Kinac Dictionary
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Room

%

| Grp ¥ ¥ | #, Room
Knacc Knacc
¥, Gp
( Dictionary v | #, Dictionary
| Teacher v | |#, Teacher Subj ¥, Subj Knacc ‘
placc < ’ Knacc S 4 (P IComponentConnector
\ |
& y _ 2 .
o P o
K, Teacher K, Subj DataBase ¥ ,.ﬁ DataBase l MainWindow ¥
Knacc Knacc
\ ) - Window
" Node 2 RF ¥ | & RF | Generation v ¥, Generation
Knacc Knacc 3 Knacc =
#, Node |
| Rozklad '

v] ¥, Rozklad

Knacc J <

Puc. 3. [liarpama kiaciB npoekTty
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Dictionary

@ findMaxRoom @ findRoom_count 2 fillRooms @ fillTeachers D fillSubj @ fillGrps @ findGrp_count

Puc. 4. [liarpama 3anexHocri kiaacy Dictionary

Tpeba 3ayBaxkutn croucok mnpeametiB Subj_list. Tlpeamern B HbOMY
30epiratoThesl He Tak sK B 0a3i nanux. Bonu GopMyroThes B kitaci Subj, sikuit 30epirae
KOKHY (pOpMYy HaBUaHHS 3 KOXKHOTO TPEAMETY OKPEMO Ta MOKa3aHWUH Ha puc 5, sK
Jma"ky poskiany. Hanmpuknan, Hexahh y Hac nmpenmer Maremartnka, sSIKM TTOBUHEH
npoBoaUTUCH B 21 Tpymi. [loBuHHO OyTH 2 NekIlii Ha THXICHb Ta | MpakTHKa, TOMY,
BUXOJSIYM 3 IIBOTO, Y HAC Oy/e 3 3amucu B CIUCKY 3aHATH: 2 Jekiii Ta | mpakTuka 3

MaTCMAaTHUKU. L[e IMOJICTHINTB HaM ITOAAJIbITY reHepauifo PO3KIady.

»

Subj
Knacc

= CsoricTea
& grp_code
# subj
# subj_code
& subj_type

= MeToapbl

@ Subj (+ 1 neper...

Puc. 5. Kimac Subj

Kiac Rozklad
Hactymaum  kmacom, sikuii Mu posrisiHemo Oyne Rozlkad. Ileit kmac 36epirae
Ky0, KU Mae po3MIpHICTh 6 Ha 6 HA KUTBKICTh ayauTOopii. Jliarpama 3anmexHoCTen

roKa3aHa Ha puc 0.
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Q8 Rozklad

® Rozklad
@ checkGrp @ checkTchr @ findTeacher @ checkRooms @ checkAll

Puc. 6. [liarpama 3anexHocri kiaacy Rozklad

Bcei Meromm 3 mpucraBkoro CheCck Ha mouatky peami3yloTh IEpeBIpKY
aJICKBaTHOCTI PO3KJIQy MO KOKHOMY KPUTEPII0 OKpPEeMO. A TMOTIM BUKIUKAIOTHCS 3
oauoro mictst B Meto1i CheckAll. Tomy, poOsiun BUCHOBOK, MOXHA CKa3aTH, IO HEi
KJIaC TOYHO BiJIOOpakae CyTh IOCTABJIICHOT'O 3aBIaHHS.

Kirac Generation

Jlanuii kiac 30epirae B co0i BC1 CIIUCKU T'€HEpalliid, a TAaKOX 3arajJlbHUM CITUCOK
akui Oyze copTyBaTuch. BiH paxye UIbOBY (YHKIIIIO, @ TAKOXK peari3ye TeHepaillito,
CeJIeKIIiI0, €BOJIIOIII0 Ta cTpyc monynsarii. lle ocHoBHUU Kiac, sSKui peanizye

IIOCTaBJICHI HAMU 3az:aqi. Horo onuc MokHa TOOAYNTH HA puc 1.

Generation A |
Knacc

= Monn

®. count

@ gen_list

@ main_gen

@ new_gen_list
= CsovictBa

¥, RF

MeToabl

e

change
choosePar
generate
getBest
getDelta
mixGen
newGen
normalize
outputRozklad
shakeGen

@ 00 00 € e e 0

targetFunction

Puc. 7. Knac Rozklad
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Omnuc #ioro 3B’43KIB 3 IHIIMMU KJacaMy MO>KHA Ha puc 8.

% Generation

@ choosePar @ shakeGen @ getBest @ getDelta

@ normalize @ targetFunction @ new_gen _list @ gen_list
@ outputRozklad

Puc. 8. [liarpama 3asexHocri kiaacy Generation

Ha giarpami 4iTko BUIHO METOIM HEOOXIAHI I peanizallii anroputmy. [loss
gen_list, new_gen_list Ta main_gen BiamoBia0Th CIUCKY OCHOBHOT reHepallii, HOBii
reHepaitlii Ta CIucKy, KUl iX 00’ €JHy€ /Il peatizaiii COpTyBaHHS Ta CENEKIIli.

Metoau generate, mixGen, getBest, shakeGen 3xilicHIOIOTH TeHEpalliio,
CEJIEKIIII0, €BOJIIOIII0 Ta CTPYyC momyssiii BimmosigHo. Meton targetFunction paxye
iboBYy GyHKII0. Metoau change i normalize popmyroTh BEKTOp IiIbOBOI (DYHKIIIT,
HEOOXITHUM J1JIs 3MIITyBaHHS.

Takox € cmyxOoBuii knac DataBase sxuii micTuTh B co0i MeTOmH, SKi
3’€IHYIOTh 0a3y JIaHUX 3 MPOrPaMHUM KOJ0M. BiH MiCTUTB KOJT 111 CTBOPEHHS 3aITUTIB
1o 6a3u. KokeH 3amuT € mpornucanuii B okpeMoMy (¢aiiai Ta ONTUMI30BaHUM TEpe
HOT0 3aIIyCKOM B MPOEKTI.

Takosx BapTye 3ayBaxutH ki1ac RF. HMoro cyTs moisrae B Tomy, o6 CTBOPUTH
OJIHO3HAYHYy CTPYKTYpY, sika Oyne 30epiratu 3Ha4eHHS I[UThOBOIO (PYHKIIIT PO3KIaTY
pa3oM 3 caMHM PO3KJIQJOM 1 OyJe ImepepaxoBYyBaTH 1I¢ 3HAYCHHS KOXKEH pa3, KOJH

po3kiaj Oyae MIHSITHCH. 3arajibHa JiarpaMa 3B’ s13KiB MK KJIacaM# 300paskeHa Ha PHC

9.
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@8 Generation

@ outpaRosidad

% Dictionary

© findRoom_courk

Puc. 9. 3araansHa giarpamMa 3ajie:KHOCTI KJ1aciB
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BucnoBok. 3amnpornoHoBaHa B JaHId CTaTTI MOJENb JOCTaTHHO OJIM3BKO
OMHUCY€E peaibHy 3a7ady Ta JONOMAara€ CIpOCTUTH HE TUIbKM OOpaxyHKH, a 1
30epexeHHs gaHux. PopMye Kilacu Ta CTPYKTYpPH, HEOOXIAH1 AJi1 ONTUMAIbHOT
poOoTu anroputMmy. TakoX 3ampONOHOBAHE PILIEHHS MAa€ XOPOIIMM piBEHb
MacmTabyBaHHsI, 10 103BOJUTh PO3LUIMPIOBATHA MOJIENb Ta BUKOPUCTOBYBATH ii Ha

OyIb-SKUX JaHUX.
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