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PE®EPAT

Bunyckna poGorta Momoamoro cremiaiicra MicTuTh 109 CTOpiHOK, IIICTh
tabnmuip, 32 pucynku, 10 mictunris, 30 6i6miorpadgiyHuX NOCUIaHb, OAHMH
JIOJATOK.

MeToro pobotu € po3podka (library.econom.zp.ua) nporpaMHOro MpoayKTy,
10 aBTOMAaTH3y€ MPOIEC CKJIaJaHHS HABYAJIBHOTO PO3KIAay, BHKOPHUCTOBYIOUHU
Cy4acHI TEXHOJIOT1i MpoTrpaMyBaHHS.

OO'ekTOM MOCHIIKEHHSI € MPOLECH CKJIAJaHHS HABUAJIbHOTO PO3KJIAIAy B
HaBUYAJbHUX 3aKJIaJIaX, & TaKOXX BUKOPUCTAHHS AJTOPUTMIYHUX METOMIB IS iX
ONTUMI3allii.

[IpeameToM JOCHIDKEHHS € TPOrPAMHHUM MPOIYKT, SKUA Mae OyTH
po3polsieHui Il aBTOMAaTH3alli IMX IPOLECIB, 30KpeMa 3a JI0INOMOIOIO
TeHETUYHOTO aJTOPUTMY.

[IpoBenaeHO TMOOKUI aHaNl3 TEMATHUYHOI O0JIACTI Ta Cy4aCHUX aHaJOriB
IPOrpaMHOr0 MPOIYKTY. BHUCHOBOK HOCHIKEHHS MiATBEPAUB, IO CTBOPEHHS
IPOrpaMHOTO PIIIEHHs [Js aBTOMAaTH3allli MpoIecy CKJIaJaHHS HaBYAIHHOTO
pO3KJIaly aKkTyajgbHE Ta BakiauBe. [IpoekT Oysio yCHIITHO BTUICHO B JKUTTA 3a
nonomororo TexHojorii C#, Visual Studio 1 6a3um ganux MS Access. byno
pPETEeNBbHO CHPOEKTOBAHO CTPYKTYpYy Oa3W JaHWX, a TaKOXX HAlMCaHO OCHOBHI
MOJIYJIi Ta AITOPUTMHU.

Po3pobsieHnii MpOIyKT HaJa€e KOPUCTyBadaM IHTYITHUBHO 3pO3yMUIMH 1
3pydHuil iHTepdelc, s[KUi B CBOIO 4Yepry, Joromarae 3eKOHOMHUTH 4ac,
MIHIMI3yIOYH HEOOXIAHICTh B py4HOMY (GopMyBaHHI po3kiany. [lomatok moxe
aBTOMATUYHO CKJIQJATH PO3KIIAJl, BPAXOBYIOUH PSIT KPUTHUHUX (PAKTOPIB, TAKUX SIK

HaBaHTa)XCHHS BUKJIaJaviB, IPYI CTYACHTIB Ta JOCTYIHICTb ayAUTOPIMH.
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HABUYAJIbHUIT PO3KJIAJl, ABTOMATM3AILIISA, TEHETUYHUI
AJITOPUTM, C#, MS ACCESS, BUCOKOPIBHEBE IIPOI'PAMYBAHHA,
OIITUMIZALILA.
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[TEPEJIIK YMOBHUX ITO3HAYEHb TA CKOPOYEHb

ADGO.NET — ActiveX Data Object qis NET
API — Application Programmine Interface
BLL — business logic layer

CIL — Common Intermediate Language

CLR — Common Language Runtime (ela.kpi.ua)
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DB - Data Base
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Ul (www.univates.br) — User Interface
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BCTVII

CydacHUW CBIT HEMOXXJIUBO YSABHUTH 0O€3 KOMITIOTEPHUX TEXHOJOTIH, IO
OPOHUKIM y BCl cdepu JoACbKOi MisnbHOCTI. OCBITHIH CEKTOp HE €
BUKIIIOUEHHSIM. ABTOMATH3AIlis MTPOLIECIB CTaja BaXKIMBOIO YaCTUHOIO YIPABIIIHHS
HaBUYAJHLHUMU 3aKJIa/IaMH, TOYMHAIOYH Bij] BUIIIB Ta 3aKIHIYIOUHN IITKOJIAMH.

Onni€ero 3 HAMOUTBIIUX MPOOJIEM, 3 SKUMH 31IITOBXYIOTHCS OCBITHI 3aKJIajIH,
€ CKJIaJIaHHA HaBUYAJIBHOTO pO3KIaLy. TpamuiiitHO Iiel TpoIec 3ai1HCHIOETHCS
BpYUYHY, BUMAarae BEJIMYE3HUX 3YCHUJIb Ta 4acy, a HOro pe3yJIbTaTUBHICTh 4YacTO
3anuinae  OakaTh  Kpamjoro. BpaxyBaHHS BciX 3MIHHHUX (KUIBKOCTI TPy,
BUKJIAJAa4iB, JUCUMUIUIIH, ayJuTOpid, OCOOIMBOCTEM poOOUYOro wyacy TOIIO)
MpeacTaBiige cOO0I CKIANHY 3a7ady, [0 CTaBUTh IiJ] CyMHIB €(QEKTUBHICTh
PYYHOTO METOJY.

AKTyanbHICTh BHOpaHOi TeMHU OOYMOBJIEHA 3pOCTal4YO0 MOTPeOOI0 B
ontumizaiii poOOTH OCBITHIX YCTAaHOB Ta TOKPAIIEHHI SIKOCTI HaBYaJLHOIO
IIPOIIECY.

Mera paumiaoMHOi poGotH - po3pooutn (er.nau.edu.ua) edekTUBHUIH
IHCTPYMEHT JJI aBTOMATH3aIlil CKJIaIaHHsS HAaBYaJIbLHOTO PO3KIIATY, SIKUH 3TaTHHHA
BpPaxOBYBaTH MHOKHMHY IapaMeTpiB Ta 3a0e3redyBaTH THYYKICTh HaJallTyBaHb.
3aBIaHHIMHU JaHOT pOOOTH €: aHali3 ICHYIOUHMX CHCTEM aBTOMAaTH3allli CKIaJaHHs
pO3KJIaay, BU3HAYCHHS iX TIepeBar Ta HeJOMIKiB, IPOSKTYBaHHS BIACHOI CHCTEMH 3
ypaxyBaHHSM BHSBJICHUX TMpoOJeM, po3poOKa MPOTPaMHOTO  MPOAYKTY,
TECTyBaHHS Ta BIPOBAHPKCHHS CUCTEMH B PEaIbHOMY OCBITHBOMY 3aKJIa/Ii.

[IpakTiyHa 3HAYYIIICTH OTPUMAHWUX PE3YyJbTATIB TOJATAE B 3HAYHOMY
MOJICTIICHH] Ta TPHUCKOPEHHI TIPOIeCY CKJIaJaHHS HaBYAJIBHOTO PO3KIany,
BJIOCKOHAJICHHI SIKOCTI HABUYaJbHOTO TIPOIECY 3a pPaxyHOK ONTHMAaJIbHOTO
PO3IOAUTY HAaBYAIBHOTO HABAHTAKEHHS Ta PECYpPCiB, a TAKOX 3HIIKEHHI PU3HKY
MOMWIOK Ta KOHGIIKTIB y po3kiaiai. BHpoBamKeHHs TaKOro MpOrpaMHOTO
MPOIYKTY MOXE CTaTU BAXKJIMBUM KPOKOM Ha HUIAXY 0 HU(POBI3alii OCBITHOTO

poliecy Ta Moro onTuMizarlii.
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1 AHAJII3 IPEJIMETHOT OBJIACTI ¥ TIOCTAHOBKA 3AJIAUI

1.1 JocmipkeHHs mpobiieM CKiIagaHHs PO3KIaay

VY coepi Bumoi ocity (3BO) BuHMKaE ckIaaHa mpodiieMa po3KiIany 3aHsTh,
1o nepeadayae MpU3HAYCHHS] KOHKPETHUX YaCOBUX MPOMIDKKIB Ta ayJIUTOPIN 1St
3a0e3neyeHHs] €QEeKTUBHOIO Ta SAKICHOIO HaByalbHOro mpouecy. CkiagaHHs
po3kiany B 3BO € BaXJIMBUM 3aBIaHHSIM, IO CTUKAETHCA 3 PSAIOM OOMEXKEHb Ta
BUMOI, [IOB'S3aHUX 3 HAsBHUMU pECypcaMu, TMEepCOHAIOM, CTYJIEHTCbKUM
KOHTHHTEHTOM Ta Jucuuiutinamu. g mpobOnema monsrae y  MOUIYKY
ONTUMAJILHOTO pIIIEHHS, SKe O 3aJ0BOJILHUJIO BCl BHUMOTHM Ta OOMEXKEHHS,
BPaxOBYIOUH HasiBHI peCypCH Ta IHTEPECH BCIX 3alliKaBJIeHUX CTOpiH[1].

[Ipu ckmamanHl po3KIaay 3aHATh Yy 3akjangax Bumioi oceita (3BO),
BUHUKAIOTh HU3Ka OOMEKEHb Ta BUMOT, sIKi He0OX1THO BpaxoByBatu. Cepen mux
0OMe)XeHb Ta BUMOT MOYKHA B1I3HAYUTU HACTYIIHE:

— OOMEKEHHS Ha KUIbKICTh JOCTYIHUX ayJUTOPIA Ta iXHIO MICTKICTb,
10 0OMEXY€ MOKIIUBICTh MPOBEJICHHS 3aHITh OJJHOYACHO B PI3HUX Tpynax;

— OOMEKCHHS Ha KUIBKICTh BHKJIAJAYiB Ta IXHE HaBaHTAXKCHHS,
OCKIJIbKM KOXEH BUKJIaAa4 Mae (pikCOBaHMM poOouMii yac Ta 0OMEXKEHY KIJIbKICTh
TOJVH, SIK1 BIH MOXE¢ BUKJIAJaTH;

— OOMEKEHHS Ha KUIbKICTh TPy CTYJEHTIB Ta iXHIA pO3Mip, OCKUIBKU
HeoOX1HO 3a0e3neunT e(HEeKTUBHY Ta KOMGOPTHY HaBYAJIbHY aTMocdepy st
KOXXHOTO CTY/ICHTA,;

— BUMOTH JIO TIOCHIJIOBHOCTI BWKJIQJaHHS JHUCIMIUIIH, 30KpemMa
MPAKTUYHUX Ta JTAOOPATOPHUX 3aHSTh, 1100 3a0€3MEUUTH JIOTIYHY Ta MOCIHIIOBHY
CTPYKTYpPY HaBUAJILHOTO TPOIIECY;

— BUMOTH JI0 PIBHOMIPHOTO PO3MOJUTY 3aHSATh MPOTATOM HABUYAIHLHOTO
TWXKHSI, 00 YHUKHYTHU TIEpEBAHTAXXEHHSI CTYJICHTIB a00 BUKJIaJadiB y TEBHI JHI

ab0 yacoBl nepiou;



— BUMOTM JI0 3a0€3MeUeHHs 4acy Ha CaMOMIATOTOBKY Ta MPOBEACHHS
JIOIATKOBUX 3aHSTh, 00 CTYJIEHTH Malu JIOCTaTHHO Yacy Ui YCBIJOMJIEHOTO
3aCBOEHHS HABYAJIHLHOTO MaTepialy;

— BpaxyBaHHs OCOOMCTHUX IOOaXaHb CTYJEHTIB Ta BUKJIaJadiB II0JI0
pO3KJIaxy 3aHsATh, OCKIUIBKM IXHI IHAMBIAyaJdbHI MOTPEeOM Ta TEpeBard TaKOXK
MaloTh OyTH BpaxoBaHi JJisi CTBOPEHHS ONTUMAJIbHOIO HABYAIBHOTO CEPEIOBHUINA
[2].

Ckiiaganss po3Kjaay 3aHsaTh y 3akianax Buioi ocity (3BO) mpexacrapmusie
co00I0 CKIaJAHY 3aJady, OCKUIbKM BHUMAarae 3a0e3Me4YeHHs ONTUMAaJIbHOTO
BUPIIIEHHS LIMPOKOTO CHEKTPY BUMOT Ta OOMEXEHb, BPaXOBYIOUH B3a€MO3B'SA3KU
Ta B3a€MOBIUIMBH MDXK PI3HUMHU HapaMmeTpaMmu po3kiany. Llg 3agaua mMae 3HauyHy
KUIBKICTh MOXJIMBHUX PIIIEHb, CEpell SKUX IMOTPIOHO 3HAWTH ONTUMajbHE ado
HaNOUIbII PUNUHATHE.

Jst ckmananHga pos3kiadie B 3BO  3ampomoHOBaHO pi3HI METOOM Ta
anroput™Mu. Tpanumiitai miaxoau 6a3yr0ThCs Ha eKCIIEPTHOMY METO/I1, JIe PO3KJIa
CKJIaIa€ThCSl BPY4YHY a0o0 3a JOMOMOTOI MPOCTHX MPOTPAMHUX 3ac00iB, IO
3a0e3MevyoTh 3aJ0BOJICHHS OCHOBHMX OOMEkeHb Ta BUMOr. OJIHaK Takl METOJIU
HE 3aBXIU TapaHTYIOTh JOCSITHEHHS ONTHMAIbHOTO PO3KIAAy 3 TOYKH 30py
e(EeKTHUBHOCTI Ta 3310BOJICHHS NOTPEO BCIX 3allIKaBJIEHUX CTOPIH.

VY KOHTEKCTI aBTOMAaTH3aIlli MpoIecy CKIaJaHHs PO3KJIaay Ta IiIBUIICHHS
SKOCTI OTPUMAHMX PIllIeHb, OYJIU pO3pOOJICHI KOMIT'FOTEPHI METOJIU Ta aITOPUTMH,
TaKi K >KaJa10H1 alrOPUTMH, MICIIEBUH MONIYK, MOOYy/10Ba Ta Moaudikailis rpadis.
Opnak, BUSBWIOCA, WIO I MIJAXOAU MaOTh CBOI OOMEXKEHHS, 30KpeMa Yy
BpaxyBaHHI BCIX BUMOI Ta OOMEXEHb, a00 MOXYTb 3aCTPAITH B JIOKAJIbHHX
ONTUMYMaX.

OcTaHHIM YacoM JOCIIJHUKHA MPOMOHYIOTh 3aCTOCOBYBAaTH META€BPUCTUYHI
QITOPUTMHU, TaK1 SIK TEHETUYHI aJITOPUTMH, YACTKOBO ONTHUMI30BaH1 POi, MypalinHi
QITOPUTMH Ta IMITAIlIIO BiJNATY, /I PO3B'sA3aHHS MPOOJIEMU CKIIaJIaHHS PO3KIATy
B 3BO. LI asiroputMu MaroTh 3/1aTHICTh 3HAXOJUTH ONTUMAaJIbHI a00 OJIM3bKI J10

ONTUMAJIbHUX PIIICHb B CKJIAIHUX Ta OaratornapaMeTpUYHUX MPOCTOpPax MOIIYKY,



a TakoX aJanTyBaTucsd 10 3MIHHMX YyMOB Ta BUMOr. Bukopucrtanus
METAaEBPUCTUYHUX QITOPUTMIB BUSBIAETHCA NEPCHEKTUBHUM MIJIXOJIOM IS
MOKpAIeHHsS ePEeKTUBHOCTI Ta SKOCTI po3kiaaiB y 3BO [3].

Hes3Baxkaroun Ha 3Ha4YH1 TOCATHEHHS y pO3pO0Ill METO/IIB Ta aJTOPUTMIB JIJIst
CKJIaJaHHs PO3KIIaay B 3akiagax Buioi ocity (3BO), iCHyIOTh TIEBHI BUKIIUKH Ta
npo6JieMH, SIKi 3aJTUIIAI0ThCS aKTyalbHUMH. [0 HUX MO>KHA BITHECTH HACTYIIHE:

— notpeba B MiABUIIEHHI aJIalITUBHOCTI Ta THYYKOCT1 aJITOPUTMIB JJIs
pI3HUX YMOB Ta BUMOT, 3 ypaxyBaHHsIM ocoOimBoctedl okpemux 3BO. Koxen
3aKj1ajl Ma€ CBOIO YHIKaJIbHY CTPYKTYpPY, PECypCH Ta BUMOTH, TOMY HEOOXIIHO
pO3pOOISATH METOAM, sIKI 37aTHI €()EKTUBHO MPHUCTOCOBYBATHUCH JI0 crenu]iku
KOHKpeTHOTO 3BO;

— BOKJIMBICTh BpaxyBaHHS OCOOUCTUX MOOaXaHb Ta MOTPEO CTYACHTIB
Ta BHUKJIAJayiB miag 4yac (opmyBaHHs po3kiany. KokeH y4yacHMK HaBYaJIbHOIO
Ipolecy MOXE€ MaTH BIACHI MPIOPUTETH Ta OOMEXKEHHS, TOMY Ba)KIUBO
PO3pOOIATH METOIM, 5Kl 3a0€3MeUyl0Th ypaxyBaHHS 1HAMBIIYaJbHUX BUMOT Ta
3a0e3MeYyI0Th 3aI0BOJIEHHS OTPEO KOKHOTO CTY/IEHTa Ta BUKJIAa4a;

— noTpeba y pO3BUTKY METOJIB Ta AaNTOPUTMIB JJIsi JUHAMIYHOTO
OHOBJICHHA PO3KJIaay y BUIAAKY 3MIHU 0OMEXEHb, PECYpCiB @00 BUMOT IPOTATOM
HaBYAJIILHOTO Tiporiecy. Poskian 3aHATh MOXeE TMiAJaBaTUCh 3MiHAM depe3
pi3HOMaHITHI (pakTOpH, 1 HEOOX1THO MaTh e€(EeKTHUBHI METOJIU, SIK1 3/1aTHI IBUKO
aJanTyBaTHCh Ta OHOBJIIOBATH PO3KJIAJ Y BINOBI/Ib HA HOBI YMOBH Ta OOCTaBUHHU;

— IHTerpaiisi po3poOJEeHUX  ANTOPUTMIB 3  IHIIMMH CHCTEMaMu
YOpaBIIHHSA Ta  1HQOPMAIIMHO-aHATITUYHUMH  1HCTPYMEHTAaMHU 3  METOI
HiBUIICHHS e(EKTUBHOCTI HaB4aJbHOTO Tporecy. (Www.sportpedagogy.org.ua)
Po3kman 3aHATh € 4acTWHOIO OuIbIl MUPOKOI cuctemu ynpasmiHas 3BO, 1
HEOOXITHO PO3pOOJIATH 1HTErPOBaHI PIIICHHS, SKI CHPUSAIOTH ONTHMI3ALli Ta

MOKpPAIIeHHIO pOOOTH BCi€l cucTeMH [4].

vy 3B'$[3Ky 3 BUKJIMKaMHM Ta MNCPCICKTUBAMH, IICPCI HAMHU IIOCTAE€ AKTyaJIbHa

Ta TEpPCHeKTHBHA 3ajladya pPO3pPOOKM HOBHX METOIIB Ta alTOPUTMIB IS


http://www.sportpedagogy.org.ua/html/Pedagogy/Pdf2009/PD-2009-12.pdf

aBTOMAaTHM30BaHOTO  CKJQJaHHA pO3KIaay B  3aKkjajax  BHIIOI  OCBITH
(www.sportpedagogy.org.ua) (3BO) 3 BUKOpPHCTAaHHSAM I€HETHYHHX aJrOPUTMIB,
[0 BPAaxOBYIOTh BCi BUMOTH Ta OOMEXKEHHs. BIpOBa/KEHHS TakWX METOMIB Ta
AITOPUTMIB MOXKE CHPHUATH TIOKPAIEHHIO SKOCTI HaBYaHHS, 3a0€3MEYCHHIO
PIBHOMIPHOTO PO3MOALTY HABaHTAKCHHS Ha CTYICHTIB Ta BUKJIAIadiB, a TaKOXK
ONTUMI3allii BUKOPUCTAHHS PECypCiB Ta 3HUKEHHIO BHUTpPAT Ha OpraHizauiio
HaBYAJILHOTO Tmporecy. lloTeHmiliHI TepeBarn BKIIOYAIOTH  IMOKPAICHHS
e(peKTUBHOCTI, 3a0e3MeueHHs OUIbII THYYKOTO Ta aJIallTUBHOTO PO3KIATy, a TAKOXK
3aJI0BOJICHHS 1HAMBIAYaJbHUX NOTped Ta MOOAKaHb YYACHHUKIB HaBYAIBLHOTO
npouecy. IIpofgoBkeHHsT AOCHIKEHb Y IbOMY HalpsSMKY MOKE HPHU3BECTH [0

3HAYHUX MOKpAILEHb y BUPILICHH] Mpo0JieM cKilaganHs po3kiany B 3BO [5].

1.2 AHani3 ICHyIOUHX CUCTEM

Ilepen po3poOKO MIPOrpaMHOrO MPOAYKTY HEOOXIHO IPOBECTH
JOCIIIJIKEHHS, CIPSIMOBAHE HA aHaNI3 ICHYIOUMX aHAJOTIYHUX PIIeHb, TOCTYITHHUX
Ha puHKy. Lleit mpouec cnpuse po3yMiHHIO HassBHUX MOXKJIMBOCTEH 1 BUSBJICHHIO
oOnacTell sl MOJANBIIOTO BAOCKOHANEHHS, MO0 CTBOPUTU MPOIYKT, SIKUN
BIJINOBIJIa€ MOTpedaM KOPUCTYyBayiB. AHali3 aHAJIOTIYHUX MPOTPaMHUX pPILIEHb
J03BOJISIE  3'ACyBaTd, SIKI (YHKIIOHAJIBHI MOMKJIMBOCTI TOBMHEH MaTW HOBUU
MPOJYKT, 1100 OYyTH KOHKYPEHTOCIIPOMOKHUM HA PUHKY.

Prime Timetable

Prime Timetable — me mnporpamMHuii TPOIYKT, CTBOPEHHH 3 METOIO
3a0€3MeUYeHHs] KOHKYPEHTOCIPOMOXKHOCTI Ha pUHKY. BIH Hajae epexkTuBHUN Ta
3pyYHMM 1HCTPYMEHT JUIsl aBTOMAaTu3allii mporecy (GopMyBaHHS pO3KiIandy,
3a0e3Meuyour ONTUMAaIbHI pe3yJIbTaTH.

OcHoBHa apxitektypa Prime Timetable 0a3yeTtbcs Ha KOMOIHAIMIT
BUOIPKOBUX aJTOPUTMIB Ta METAEBPUCTUK. 3aCTOCYHOK BHUKOPHUCTOBYE Ba>KJIMBI
napamMeTpu Ta OOMEXEHHSA, TaKl K HasBHI PECypCH, KUIBKICTh ayAUTOpIiH,

BUKJIQJIa4iB Ta CTYJICHTIB, a TAKOXK MOCJIIIOBHICTh BUKJIAIaHHS TUCIUILIIH [6].


http://www.sportpedagogy.org.ua/html/Pedagogy/Pdf2009/PD-2009-12.pdf
http://www.sportpedagogy.org.ua/html/Pedagogy/Pdf2009/PD-2009-12.pdf

Ha puc. 1.1 300paxkeno rpadiunuii intepderic mpoaykry Prime Timetable.
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Pucynok 1.1 — Intepdeiic kopuctyBaua «Prime Timetable»

Prime Timetable mae psin ocHoBHEX (yHKIIN. Cepen HUX:

— CKJIQJIaHHS PO3KIaTy. 3aCTOCYHOK JIO3BOJIIE BBOJWTH HEOOXiTHY
iHdopMmalito, Taky AK JIUCUUIUIIHU, BUKJIaJadi, TPYHH CTYACHTIB, ayaUTOPii,
oOMEXeHHS Ta BUMOTH. Ha OCHOBI NHMX [aHWX BiH aBTOMATHYHO TEHEPYE
OTNTUMAJIbHUM PO3KJIAJ] 3aHATh;

— penaryBaHHsl Ta onTuMizailis. Hajgae MOXIMBICTH BHOCUTH 3MIHU B
pO3KJIajl, 3MIHIOBATU PO3MOJILI 3aHATh, PO3MILIEHHS ayauTopiil Tomo. Kpim Toro,
BIH TIPOINOHYE (GYHKIIO ONTUMI3aIli, fKa J03BOJISE BIOCKOHAIMTH PO3KIAA 3
METOIO 33JIOBOJICHHSI BUMOT Ta TTOKPAIICHHS HOTO €(EeKTUBHOCTI;

— neperyisi Ta JpyK. 3aCTOCYHOK Haaae 3pydyHui iHTepdenc s
Neperyisiyy po3KiIaay 3aHsATh y 3pydHoMy Tpadiunomy dopmati. Takox €
MO>KJIMBICTh PO3APYKYBATU PO3KIAJ JJIsl 3pyYHOTO BUKOPUCTAHHS B MAr€pOBOMY
BHTJISIIL.

[TepeBaru Prime Timetable BkIt0UarOTh:

— e()eKTUBHICTh. 3aCTOCYHOK TWIPOMOHY€ IIBUJIKUN Ta e()EKTUBHUI

IpOLEC CKIIAJaHHs PO3KiIaLy 3aHsTh. BUKOpHCTaHHS BHUOIPKOBHUX aJTOPUTMIB Ta



METAaEeBPUCTUK JIO3BOJIAE JIOCSATTH ONTUMAJIBHUX PE3YJbTaTIiB Yy CKIAJlaHHI
pO3KIay;

— THYYKICTh. J{03BOJISIE KOPHWCTYBaueBl HAJAIITOBYBAaTH pPO3KIAT 3
ypaxyBaHHSAM PI3HUX BUMOT, OOMEXEHb Ta OCOOMCTHX HaJallITyBaHb;

— orTuMi3aiis. 3aCTOCYHOK Hajmae (yHKINI0 ONTUMI3AIil pOo3KiIaTy, sKa
JI03BOJISIE TIOKPAIIATA HWOTO €()EKTUBHICTh Ta 3aJOBOJIBHATH BUMOTH CTOCOBHO
HaBaHTAXXEHHS CTYJICHTIB, BUKJIaa4iB Ta PO3MOALTY PECYPCiB.

Henoniku Prime Timetable:

— BUMOTH JI0 BBEJEHHsA JaHuX. [l JOCSTHEHHS ONTUMAaJIbHOTO
pO3KJIaqy TMOTPIOHO BBECTH BEJIMKY KUIBKICTh JaHUX, TaKUX SK PO3KJIaIu
JUCLUIUIIH, BUKJIa[a4l, TPYIU CTYICHTIB Ta ayAUTOPIi;

— 3aJIEXKHICTD BIJ SIKOCTI BXIJTHUX JAaHUX. SIK y 6aratbox mporpamax Jijis
CKJIaZaHHs PO3KJIaTy, sIKl 0a3yl0ThCA Ha aJrOPUTMAax, SIKl 31aTHI T€HEpYBaTH p13H1
BapIlaHTH PO3KJIaay, sIKI MOXYTh OyTH HEONTUMAJIbHUMH a00 HE 3aJ0BOJILHSTH
BCIM BUMOTaM,;

— oOMexxeHHs1 GpyHKIIoHaNBHOCTI. B nesxux Bunaakax Prime Timetable
MOKE€ MAaTH OOMEXeHY (DYHKIIIOHAIBHICTh, IO HE J03BOJIAE 3aJI0BOJIBHUTH BCIM
0COOJMBUM NOTpeOaM KOHKPETHOTO HAaBYAILHOTO 3aKJIafy.

Otxe, Prime Timetable € edekTuBHUM 1 3pydHUM IHCTPYMEHTOM LIS
apTromaTuzaiii mporecy (shorturl.at) ckmamanHs po3kiIagy 3aHATH B OCBITHIX
ycTaHoBax. BIH NpomoHye MUPOKI MOXIMBOCTI JJII BpaxXyBaHHA OOMEXEHb,
BUMOI Ta OCOOMCTUX HaJlAlITyBaHb. 3aCTOCYHOK BHKOPHUCTOBYE BHUOIPKOBI
QITOPUTMH Ta METACBPUCTUKU JUIsl JIOCATHEHHS ONTHUMAIBHOTO PO3KIAJY.
Hes3Baxkarouu Ha noTpedy y BBEJECHHI BEJIMKOT KIJTBKOCTI JAaHUX Ta 3aJI€KHICTh BiJl
SAKOCT1 BXIJTHUX NaHux, Prime Timetable nomomarae mokpammtu e)eKTUBHICTh Ta
THYYKICTh HaBYaJIBHOTO mporiecy. I[Ipote, ciig BpaxoByBaTH HOTO OOMEKEHY
(YHKIIIOHATBHICTh Ta HEOOX1AHICTh HAJIC)KHOTO HAJIAIITYBAaHHS IS BIJIIOBIIHOCTI
YHIKQJIbHUM MOTpe0aM KOKHOTO HaBYAIBHOTO 3aKiaay|[7].

Mimosa Scheduling Software


https://shorturl.at/BES37

Mimosa Scheduling Software - 1e mporpamHuii MpoayKT, pO3pOOJICHUI 3
METOI0 aBTOMATH3allil Ipolecy CKIajaHHs po3Kiamy 3aHaTh (puc. 1.2). Horo
NpPU3HAYCHHSM € aBTOMAaTH3allisl MpOIeCy IUIaHYBaHHS PO3KIaay B OCBITHIX
yCTaHOBaX Ta IHIMMX cdepax MISUIBHOCTI, A€ BAXIMBO €(PEKTUBHO PO3MOILIATH

YacoOBi peCypcH.

f‘:ﬁ Mimosa Trial version 6.3.9 - untitled-0.mfw - Mimosa Scheduling Software, Time-limited trial versicn - [Timetables: 4
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Pucynok 1.2 — Inrepderic kopuctyBaua «Mimosa Scheduling Software»

Apxitektypa Mimosa Scheduling Software 6a3yeTbcsi Ha KII€HT-CEpBEpHiit
MO/, JIe KJIIEHTChKA YaCTHHA JI03BOJIIE€E KOPUCTYBauaM BBOAUTH HEOOXIHI JaH1
Ta HaJaIlITyBaHHsS, a CEpPBEpPHA YACTHHA BHUKOHYE OOYMCIIEHHS Ta TeHEepallio
pO3KJIay 3aHATH [8].

Cepen ocnoBHuX (pyHkiif Mimosa Scheduling Software moxxHa BugiuTH:

- BBEJICHHS JaHUX. 3aCTOCYHOK Ha/Ja€ MOXJIMBICTb BBOJAMTH OCHOBHI
JlaH1, Takl K IUCLMIUIIHYA, BUKJIa/layl, TPy CTYJEHTIB Ta JOCTYIIHI ay IUTOPIi;

— HajamTyBaHHs napameTpiB. KopuctyBau Moske HalamToByBaTH pi3Hi
napameTpH, Taki K OOMEXEHHS Ha KUIbKICTh 3aHSITh Ha JCHB, PO3MOIIT YaCOBUX
MPOMIXKKIB, BpaXyBaHHs MEPEPB MIXK 3aHATTSIMU Ta 1HIIII;

— aBTOMAaTU4YHAa TeHepalis pO3Kiaay. 3acTOCYHOK BHUKOPHCTOBYE
QITOPUTMU Ta ONTHUMI3alIHI METOAW JJIsi aBTOMATUYHOI TeHepallli po3Kiamy
3aHSTh, 3a0€3MeUyI0Ud ONTUMAIbHUI PO3MOALT PECYPCIB Ta BPaXOBYIOUHM 3aJaHi

00OMEKEHHS.



— neperisig Ta eKkcnopT poskiany. KopuctyBad moxe meperyisiiatu Ta
aHaJ13yBaTH 3r€HEPOBAHUM PO3KJa] y 3pyuyHOMY rpadiyHoMy Gopmari.

[TepeBaru Mimosa Scheduling Software:

— e(eKTUBHICTh. 3aCTOCYHOK MPOMNOHY€E IIBUAKUN Ta €(QEKTUBHUM
MpoIieC CKIaAaHHs PO3KIIaay 3aHsITh. BUKOpPHCTaHHS ONTUMI3AMIHUX aITOPUTMIB
JI0TIOMArae JIOCSITH ONTHUMAIBHOTO PO3MOLITY PEeCypciB Ta 3aJOBOJLHUTH BUMOTH
Ta OOMEIKEHHS,

— THY4YKicTb.  Jl03BOJsle ~ KOpHCTyBaueBl  HaJalITOBYBaTH  Pi3HI
napamMeTpu po3KJaay, BpPaxOBYIOUM OCOOJMBOCTI KOHKPETHOTO HAaBYaJIbHOTO
3aKjaay abo opraHizariii;

— rpadiude BiAOOpakeHHs. 3acCTOCYHOK HaJae 3py4HUl rpapiuyHui
1HTepdeic 1 neperiisny Ta aHali3y po3KIaay 3aHsTh.

Henoniku Mimosa Scheduling Software:

— CKJIQHICTh BHKOPUCTAHHsS. 3aCTOCYHOK MOXK€ MaTh CKIIAJHHMA
iHTepdeic Ta BUMaraTH MEBHOTO PIBHS TEXHIYHMX HABUYOK A €()EKTUBHOTO
BUKOPHCTAHHS;

— oOMekeHa (PYHKIIIOHAJIbHICTh. B TOpIBHSHHI 3 JACSIKUMH 1HIIUMH
nporpaMHuMu pimeHHsAMUA, Mimosa Scheduling Software moxe matn oOMmexxeHy
(yHKI10HATIBHICTB;

— 3aJIeKHICTh BIJl SKOCTI BXIJHUX JaHuX. SK 1 B OyJb-KOMYy
MPOTPAaMHOMY MPOAYKTI, SIKICTh PO3KJIaay Ta Pe3yJbTaTH MOXYTh 3ajeXaTH BiJl
SKOCT1 Ta TOYHOCTI BBEICHUX BUXIJHUX JIAHUX.

Otxe, Mimosa Scheduling Software € edexkTuBHUM 1 THYYKUM
IHCTPYMEHTOM JUIsl CKJIAJaHHS pO3KJIaQy 3aHATh. BIH MNpOMNOHye HIMPOKI
MOKJIMBOCTI JIJIi ONTHUMI3AIll PO3MOJAUTY PECypCiB Ta BpaxyBaHHS BHMOT Ta
oOMeXeHb. 3aCTOCYHOK HajJa€ 3pydHHM 1HTepdeic s meperisiay Ta aHamizy
poskiany, 3abe3meuyroud —Bi3yadi3allil0 4acoBUX MPOMDKKIB. Xouya BIH
BUMOTJIMBUN y BHUKOPHCTaHHI Ta Ma€ OOMEXeHy (yHKUIOHAJIbHICTh, MPOTE
3QJIMIIAETHCS LIHHUM 1HCTPYMEHTOM JJisi ONTHMI3alli MNpouecy IUIaHyBaHHS

PO3KJIay 3aHATh Y HABUABHUX 3aKJIaJiax Ta IHIUX cdepax AismbHoCTI [9].



Celcat Timetabler

Celcat Timetabler - e nporpaMHuii IPOAYKT, CTBOPEHUH JIJIs1 aBTOMATH3AIII1
IpOIECy CKJIaJaHHs PO3KIIady 3aHSATh B OCBITHIX ycTaHoBax (puc. 1.3). Bin Hanae
PO3LIMPEHI MOKIMBOCTI ISl €(EKTHBHOTO Ta aBTOMATH30BAHOIO ILJIAHYBAHHS
po3Kkiany, 3a0e3Meuyodyr ONTUMAlIbHE BHUKOPHUCTAHHS PECYpCiB Ta BPaxOBYIOUH

PI3HOMAaHITHI BUMOTH Ta OOMEXECHHS.
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Pucynok 1.3 — Intepdeiic kopuctyBaua «Prime Timetable»

OcHoBHa apxitektypa Celcat Timetabler 6a3yeTbcsi Ha KIIlEHT-CEpBEPHI
MOJIeNi, J€ CepBepHa YacTHMHA BUKOHYE OOUYHMCIICHHS Ta IeHepallilo po3Kiaay, a
KIIEHTChbKa YacTHHA Hajgae 1HTepdeic aisa BBENEHHS JaHWX Ta HACTPOUKHU
napameTpiB.

Cepen ocnoBHux ¢yHkiii Celcat Timetabler Mo)kHa BUTITUTH:

- BBEJICHHS JaHUX. 3aCTOCYHOK JIO3BOJIIE KOPHCTYBauaM BBOJUTH
HEOOX1HY 1HGOpMaIliI0, TaKy SK PO3KJIaAu AUCHUIUIIH, BUKJIAgayi, TpyIu
CTYJCHTIB, ayAUTOPIi Ta 1HIII Ba)KJIMBI JaHI;

- aBTOMAaTUYHE IJIaHYBaHHSA. 3a JOIMOMOTOI0 PO3IIMPEHUX aJTOPUTMIB
Ta onTtuMizaiiiaux meroAiB, Celcat Timetabler aBTomaTuyHO TeHepye po3KJaj
3aHATh, BPaXOBYIOYH Pi3HI OOMEXKEHHs, TaKi K KiJIbKICTh ayAMUTOPiH, BUKJIA1a4iB,

nepepBU MK 3aHATTSIMU Ta 1HIIII,



— THY4YKl ~ HaJallTyBaHHS. 3aCTOCYHOK  HaJla€  MOXJIMBICTb
HaJAIITOBYBAaTH PI3HI MapaMeTpu PO3KJIaAy, BpPaXOBYIHOUHM  OCOOJIMBOCTI
KOHKPETHOT'O HaBYAJILHOTO 3aKjaay abo opraHizaiii,

— neperisg Ta ekcnopT poskiaay: KopucrtyBaul MOXKYTh JIETKO
NEeperisiiaTd Ta aHali3yBaTH 3TCHEPOBAHMN PO3KIAJ] 3aHATh Yy 3pyYHOMY
rpadiunomy dopmari [10].

[Tepearu Celcat Timetabler:

— epeKTUBHICTh. 3aCTOCYHOK 3abe3meuye MIBUAKE Ta e(QEeKTHUBHE
IUIaHYBaHHS PO3KJIANy 3aHATb, BUKOPUCTOBYIOUM PpO3LIMPEHI aJITOPUTMH Ta
OIITUMI3alliHI METOIH;

— rHyuKicTh. Hamae kopucTyBauaM MOKIIMBICTh HAJIAIITOBYBATH Pi3HI
napaMeTpu po3Kiagy, IO JO03BOJSE CTBOPIOBAaTH PO3KJIAJ, BIANOBIIHUN
KOHKPETHHM MOTpedaM Ta BUMOTaM KOPHCTyBaya,

— rpadgiuanii  iHTepdeiic. 3acTOCYHOK Mae 3py4yHH rpadiyHui
1HTepdeiic, 1o CIpOoILLye Meperiisil, aHali3 Ta Bi3yasi3alliio pO3KiIaay 3aHsTh.

Henomniku Celcat Timetabler:

— CKJIQJIHICTh BHUKOPUCTAaHHS. 3aCTOCYHOK MOK€ OyTH CKIAQAHUM Y
BUKOPHUCTaHHI, 0COOIMBO [l HOBUX KOPUCTYBaYiB;

— BapTicTb. Mae 3HayHy BapTICTh B TMOPIBHAHHI 3 I1HIIUMH
OpOrpaMHUMU DIILIEHHSAMU AJIs IUIaHyBaHHS poO3Kiany 3aHsaATh. lle moxe OyTu
OOMEKEHHSAM JJII HEBEJMKUX OCBITHIX YCTaHOB ab0O opraHizamii 3 0OMEKEeHHUM
OX0IKETOM;

— 3aJIeXKHICTh BIJ] BXIJIHUX JaHWX. Pe3ynbraTu po3kiany Ta Moro sSIKiCTh
3HAYHO 3aJIe’KaTh BiJl SIKOCTI Ta TOYHOCTI BBEJICHUX BXIJIHUX JaHUX. HekopekTHi
a00 HEMOBHI JaHI MOXYTb IPHU3BECTH JI0 HETOYHOCTeH abo0 HE3aJI0BUIBHOTO
pO3KIIay.

B ninomy, Celcat Timetabler € mOTy»HUM IHCTPYMEHTOM MJis IJIAHYBAaHHS
pO3KJIay 3aHATh 31 3HAYHUMHU TMepeBaraMu B €()EKTUBHOCTI Ta THYYKOCTI, aJie

BapTO BPaxOBYBaTHU MOT'0 CKJIAHICTh BUKOPHUCTAHHS Ta BapTICTh [11].



VY Tabnuii 1.1 nmpoBeAaeHO MOPIBHSAHHS PO3IVITHYTUX MPOTPAMHUX PIIICHb Y

34 3araJiJbHUMH XapaKTCPUCTHUKAM.

Ta6muig 1.1 — AHani3 nporpaMHUX pillleHb

XapakTeprucTuKa Prime Mimosa Celcat
Timetable | Scheduling Timetabler
Software
EdexTuBHiCcTh +++ +++ +++
[Hy4KiCTB ++ ++ +++
['padiunuii inTEpdEtic +++ +++ +++
CxJ1aJiHICTh BUKOPUCTAHHS ++ ++ +
BapricTh ++ ++ +
3aJIe’KHICTD BiJl BXIJTHUX JTaHUX ++ ++ ++
CyMICHICTb 3 IHIITUMH CHUCTEMaMHU ++ + +++
[linTpuMKa KOpUCTYBayiB +++ ++ ++
MaciraboBaHiCTh ++ ++ +++

[IpoBenennii anamniz 3actocyHkiB Prime Timetable, Mimosa Scheduling
Software 1 Celcat Timetabler nokazaB, mo Bci BOHU € €()EKTUBHUMHU
IHCTpYMEHTaMM JJIsl CKJIAJaHHsS PO3KJIady 3aHsATh. Ko)KeH 3aCTOCYHOK Mae CBOI
nepeBaru Ta OOMeXeHHs, 1 BUOIp MK HUMHU 3aJIeKUTh BlJ KOHKPETHUX NOTped Ta
MPIOPUTETIB OpraHizallii.

Prime Timetable Binpi3HSIETHCS MPOCTOTOK BUKOPUCTAHHS Ta 3PYyYHUM
rpadgiunumM iHTepdeiicom, a Mimosa Scheduling Software wmae mnoryxHi
QITOPUTMH JIJI aBTOMAaTUYHOTO TuTaHyBaHHs po3kiany. Celcat Timetabler, 3 cBoro
00Ky, MPOIOHY€E THYYKI HACTPOMKHU Ta BUCOKY MaCIITa0OBaHICTh.

KpiMm ToOro, CymiCHICT, 3 IHIIMMH CHCTE€MaMH, pIBEHb MIATPUMKH
KOPUCTYBadiB Ta BapTICTh TaKOX € BAXIUBUMU (aKTOpaMu TMpu BHOOPI

M1IXOSIIIOTO PIICHHS.



Po3poOka moaiOHOT cucTeMu € OOrpyHTOBAHOK 3 OIVISIIY Ha 3HAUYYIIICTh
IUTAHYBaHHS PO3KJIAAy 3aHITh Ta YMPaBIiHHS pecypcaMd B KOHTEKCTI OCBITHIX
3aKiamiB Ta kommnaHid. Taka cucTtema Mae TOTEHINA 3HW3WUTH 3aTpaTd Yacy Ha
IPOIEC CTBOPEHHS Ta OHOBJICHHS PO3KIANy, CHPHUATH OibIl €PEKTUBHOMY
BUKOPHCTAHHIO PECypciB Ta MIHIMI3yBaTH KUIBKICTh MOMMWIOK. Kpim Toro,
HAsIBHICTh TaKOi CUCTEMHU MOK€ 3a0€3MeUYUTH MPO30PICTh Ta JOCTYHHICTh MPOIIECY

TJIaHYyBaHHS JIJIS BCIX 3alliKaBJICHUX CTOPIH.

1.3 AHaJli3 OCHOBHUX METO/IIB CKJIaJaHHs HaBYAIHLHOTO PO3KJIIATy

3amaga ¢opMyBaHHS ONTUMAIBLHOTO PO3KIAAY 3aHATh BUHUKIA MPOTATOM
TPUBAJIOTO Yacy, BiJl OYATKy ICHYBaHHS HaBYAJIbHHUX 3aKiajiiB. B xoi momryky
PO3B'SI3KIB JJIA Ii€] CKJIAgHOI Ta KOMIUIEKCHOI 3adadi OyJio po3poOsieHo
PI3HOMAaHITHI MIJIXOAH, TPOTE iXHI OOMEXKEHHSI YacTO YCKJIAJHIOIOTh JOCSTHEHHS
MOBHOI'O PO3B'I3aHHS L[LOT'O 3aBIaHHS.

Cepen anroputMmiB, SIKi BHKOPHUCTOBYIOTHCS Juis po3B'szanHs (shorturl.at)
3as1a4i (hOpMyBaHHS PO3KIIAy, MOKHA BUJIIITUTH KIJTbKAa OCHOBHUX M1IXO/IB:

— anroputMu  Teopli rpadiB. LI aaroputmu  crnpsiMoBaHI  Ha
3HAXO/KEHHSI ONTUMAJIbHUX PO3KIAIIB, /7€ KOH(IIKTH Ta MEPEKPUTTA 3aHSTh
MIHIMI30BaHi;

— IMoBIpHICHUI anropuT™M. BHKOpPUCTOBYE CTAaTHUCTUYHI METOAM Ta
WMOBIpPHICHI MOJieNi. 3aHATTA PO3MOAUIAIOTECS 3a JOMOMOTOI BHIAJAKOBOTO
BUOOpY, a TOTIM TEPEBIPAETHCA BIJMOBIIHICTD OTPUMAHOTO PO3KIAAy 3aJaHUM
O0OMEKCHHSIM;

— TeHETUYHUIA ajaropuT™M. MOJENIoe MpoIec MPUpOHOTO BIiIOOPY st
NOIIYKY ONTHUMAJIbHOTO PO3KJIaAy. BiH BHUKOPHCTOBY€E TMOMYJSLII0 pPIIIEHb
(po3KyaaiB) Ta ONepaToOpyu TEHETUYHOTO AITOPUTMY JIJIsl €BOJIFOIIT Ta MOKpaIeHHS
IIUX PIIIEHB 3 MTOKOJIIHHS B TOKOMHHS [12].

Aneopummu meopii epagis
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Teopis rpadiB € OJHUM 3 KIHOYOBUX HAIPSMKIB JOCHIDKEHHS B 00J1acTi
JUCKPETHOT MaTeMaTUKU Ta KOMITIOTEpPHUX HaykK, siKa posrisgae rpadpu —
CTPYKTYpH JaHUX, IO CKJIaJaloThbCi 3 BY3JTIB 1 3'€lHaHb MiX HUMH (KpaiB).
Anroputmu Teopii rpadiB — 1€ MaTeMaTH4HI Ta KOMI'IOTEPHI METOIUKH,
pOo3pO0IIeHI 711 BUPIIIICHHS 3314, MOB'sI3aHUX 3 Tpadamu.

OpnrMu 3 HAMBaXKITUBIIIMX KJIACIB aJrOPUTMIB Teopii rpadiB € alropuTMu
obxoxay rpada. L1 anroputmu, Taki sk anroputmu [etikctpu ta bemana-®opaa,
3aCTOCOBYIOTHCS JUIS 3HAXO/KEHHS HAMKOPOTIIMX NUIAXiB B Trpadax, B TOH dUac
(shorturl.at) ssx amropuTMu B INIMOMHY Ta B IIMPHUHY BHKOPHUCTOBYIOTHCS JIJIS
npoxoiKkeHHs rpada [13].

[HmMit BaxkIMBUM KJac ajaropuTMIB TMOB'S3aHUN 3 omnTUMIZali€r. Taki
anmroputmu, sk [lpuma, Kpyckama Ta bBopyBKkH, BHKOPHUCTOBYIOTHCS ISt
3HAXO/KEHHsSI MIHIMaJbHUX OCTOBHHMX JepeB rpadiB. Lli anroputMum MaroTh
BOXJIMBE 3aCTOCYyBaHHS B O0JacTsIX, TaKuX SK MeEpeKeBe IUTAaHyBaHHS Ta
MPOEKTYBaHHS 1HOPACTPYKTYPH.

IIle onuH Kjac aaropuTMIB TeOpii rpadiB BKIOYAE AITOPUTMH IS
BUPIIIEHHS 3a7]a4 KOMIBOSDKEpa, 3aJad Koyibopy TIpada, Ta iH. BoHu yacrto
BKJIIOYAIOTh ~ METOJMKM KOMOIHATOPHOI  ONTUMI3allii Ta METaeBpUCTUYHI
QITOPUTMH, TaKI1 SIK CUMYJISILIS BiNAaTy a00 Fr€HETUYH] aIrOPUTMH.

HesBaxatoun Ha CBOIO  CKIQJHICTh, aJIrOpuTMH Teopii rpadis
BUKOPHUCTOBYIOTHCSI B IIUPOKOMY CIEKTPi MPAKTUYHHUX 3aCTOCYBAaHb, BKIIOYAIOUN
OOYHUCITIOBANIbHY O10JIOT1I0, COIlaJbHI MEpEeXi, TEeJIEKOMYHIKaIlli, TPaHCHIOPTHY
JIOTICTUKY Ta OaraTo 1HIIMX raxy3ei [14].

ImogipHicui aneopummu

IMOBIpHICHI aNTOPUTMHU, BIIOMI TaKOX SK PaHIOMI30BaHI aJITOPUTMH,
BUKOPHUCTOBYIOTh BHITQJKOBICTH a00 BHMAJKOBI 4YHCIa y CBOEMY poOOOYOMY
mpoleci 3 METOK pPO3B'A3aHHS oOuMcHOBaIbHMX mpobneMm. L1 anroputmu
PO3TIIAIAI0THCS BAKIIMBUM 1HCTPYMEHTOM B Teopii OOYHMCIIEHb Ta MPUKIATHIN

iHpopMarulli, ockisibky BoHK yacTo (shorturl.at) no3onsiroTh po3B'si3yBaTh 3amaui,
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AKI BaXko a00 HEMOXJIMBO pO3B's3aTH 3a JIONOMOTOI0 JETepPMIHOBAHUX
aJTOPUTMIB.

IMOBipHICHI aNTOPUTMH YacTO KJIaCH(DIKYIOThCS Ha JIBI OCHOBHI KaTeropii:
anroputMu Jlac-Beracy 1 anropurmu Monte-Kapio [15].

Anroputmu Jlac-Beracy 3aBxkau BUAArOTh MPaBUIBHUHN BIANOBI/Ib, ajie Yac
iX BUKOHAHHS € BHWITAJIKOBUM. BOHM BUKOPUCTOBYIOTHCS B CHTYAIlisSX, KOJIU
BXJIMBO OTPUMATH TOYHHMM BIJMOBIAb, @ YaC BUKOHAHHA MOXE OyTH THYYKHM.
[Tpuknagom moxke OyTu anroputm Pabuna-Mimnepa mjis TEpeBipKHA MPOCTOTH
qHClIa.

3 iHmoro Ooky, amroputMu Monrte-Kapno MawTh (QikcoBanuii dyac
BUKOHAHHSI, aj€ BOHM MOXYTh JlaBaTH HEMNpPaBWJIbHI BIINOBIAL 3 JEAKOIO
“MOBIpHICTIO. 1l1 anropuTMu BUKOPHUCTOBYIOTHCS B CHUTYallisiX, /i€ MIBUJAKICTH €
KPUTUYHOIO, a BIAMOBIJIb MOKe OyTH npuOau3Hoto. [Ipuknanom Moxe OyTH METOT
MonTe-Kapiio asis o1iiHKH yucia 7.

BaxnuBo 3ayBakuTH, IO IMOBIPHICHI aJrOpuTMHU He TapanTyioTb 100%
TOYHOCTI, ajié BOHM 3a3BHYaill MOXYThb J1aTU JIOCTATHO TOYHY BIJAINOBIJb JJIs
0araTb0X NMPaKTHYHUX 3aCTOCYBaHb [16].

I'enemuunuu ancopumm

['eHeTHYHI  aNMTOpPUTMH  BITHOCATHCA JIO0 KJIaCy  METaeBPUCTHUYHUX
QITOPUTMIB, SIKI 3aCTOCOBYIOTH TMPHUHIIMIIA HATypalbHOI €BOJIIOI, TaKi fK
HACJITyBaHHS, MyTallis, CeJeKIlis, Ta pekoMOiHallis (abo cXpelryBaHHS), IJIs
BUPIIIECHHS ONTUMI3alIMHUX Ta TMOIIYKOBUX MPOOJIEM.

B 0OCHOBI T€HETHYHOTO aNTOPUTMY JICKHUTH KOHIEMIIIST «XPOMOCOMMY, SIKa
MPEJCTABIISIE MOXKJIMBE PIIICHHS MPOOJEeMU Ta € HAOOPOM «TEHIBY», KOXKEH 3 SIKUX
BIJINOBIJIa€ KOHKPETHOMY AacCIEKTy pilieHHs. B paMkax anroputmy, MOMYJISIis
XPOMOCOM €BOJIIOLIIOHY€E Yepe3 MOKOJIIHHS 3a JIOIIOMOIOK OIEpaTopiB CEJNEKIIIi,
CXpellyBaHHS Ta MyTallii.

['eHeTHYHI anTOPUTMH BUSBUIUCS OyXe €PEKTUBHUMH [IJII PO3B'SI3aHHS

CKJIAJHUX ONTUMI3AlIMHUX TpoOieM, BKIIOYAOUM 3a7adl  MaplpyTu3alli,



pO3KiIaay, a TAKOK MPOOJEeMHU y Taly31 MAllIMHHOTO HaBYaHHS Ta 0101HPOpMaTUKH

[17].

1.4 IloctaHoBKa 3amayl

Tema nanoi po6OTH MpUCBSUEHA MPOCKTYBAHHIO aBTOMATH30BaHOI CUCTEMHU
JUIS TeHepalii po3kiany 3aHATh. [0JIOBHOIO MHULIIO POOOTH € po3poOKa
IHCTpYMEHTapit0, KUK € e)eKTUBHUM, THYUYKHM Ta 3pYYHUM Y BUKOPHUCTAHHI JIJIs
MaKCUMAaJIbHOI OINTHMI3allli MPOIECY CTBOPEHHS pO3KIaay 3aHSITh B OCBITHIX
ycranoBax. Jlusi poss'szanns 3ajad, (shorturl.at) Bukmanenux B maHiii poOOTI,
BUOpPAaHO TEHETHUYHI aNTOPUTMU SK OCHOBHUM MaTEMaTUYHUI 1HCTPYMEHT,
OCKIJIbKM BOHM TMOKa3ajdu €(EeKTUBHICTb y PIMICHHI CKIAIHUX ONTUMI3aliiHUX
npooiaem.

BxinHa iHopmanis

JIiist epeKTUBHOTO MPOEKTYBAaHHS Ta peaii3allii CHCTEMH T'eHepallii po3Kiasy
3aHSTh, BX1JIH1 JIaH1 TOBUHHI BKJIIOUYATH HACTYMHI €JIEMEHTHU:

— JETaTI30BaHUN TIEpeIliK HABYAIBHUX TPYI, BKIIOYAIOYM iX KUIBKICTh
Ta cIeliam3aii;

— iH(popMaIil0 TpO BUKIAAALNBKUA CKJAJ, IO BKIIOYAE KUIBKICTh
BHUKJIaJaviB, iX cremiamizalii Ta oocar poOoTH;

— nepesik MpeaMeTiB, BKIIIOYAIOUM iX KUIbKICThb, @ TaKOX BIJAMOBIAHI
IPYIH Ta BUKJIAa4i, K1 1X BUKJIAJIal0Th;

— JIaH1 TIPO ayAUTOPIi, IX KUTBKICTh T4 BMICTHUMICTh;

— BIJIOMOCT1 MPO TPUBAIICTh HABYAJIBHHUX CECIA Ta KUIbKICTh 3aHATh Ha
TUXKJIEHb 11 KOKHOI HABYAJIBLHOI TPYIIN;

— O0OMEKEHHSI, 1[0 CTOCYIOTHCS TOAMH MPOBEICHHS 3aHATb.

Buxinna indopmarnis

Buximaumu gaHumMu po3poOeHOT CUCTeMHU CITYTY€ ONMTHMI30BaHUN PO3KIIA
3aHATH JIJISl BCIX T'PYIl OCBITHBOI YCTAHOBH, SIKHUW CTBOPEHO 3 ypaxyBaHHSIM YCiX

BXITHUX TapamMeTpiB Ta oOMmexeHnb. Jlanwii po3kian Hamaetbes y (opmi
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OpraHi3oBaHOi TaOJMIl, B SKIM BiOOpa)X€HO JOaTH TPOBEICHHS 3aHATh, Yac
nouatky Ta (shorturl.at) 3aBepienns, nokaiii (ayauTopii), a TaKOX BiJMOBIIHHUX
BUKJIAJIa4iB JIsl KO)KHOTO KOHKPETHOTO 3aHATTS.

Cucrema, 110 po3poOIIOETHCS, TOBUHHA 33/JOBOJIBHITH HACTYITHI KpUTEPIi:

— CTBOPEHHS KOPHCTYBAllbKOTO 1HTEpQEiCy, M0 CHOpUsi€e JETKOMY
BBEJICHHIO BX1IHUX nanux 1 (shorturl.at) kondirypariii mapamerpis;

— BUKOPHUCTAHHSA BCIX HEOOXIAHUX 0OMEXEHb Ta BUMOT, 110 CTOCYIOThCS
IpOIIECy TJIaHYBaHHS PO3KIAY;

— 3IaTHICTh CUCTEMU aQJIallTyBAaTUCS Ta MACIITa0yBaTUCS BIAMOBIAHO 10
PI3HUX PO3MIPIB Ta CTPYKTYP aKaJeMIYHUX YCTaHOB.

[Ilog0 TEXHOJIOTIYHUX IHCTPYMEHTIB, SIKI IJIAHYETbCS BUKOPUCTATH IS
peamizamii 1€l CcHUCTEMH aBTOMATHM30BAHOI TeHepalli po3KIaay 3aHsATh 3a
JOTIOMOTOF0 TCHETUYHUX aJITOPUTMIB:

— MoOBa mporpamyBaHHs C# OyJe BUKOpHCTaHa, BOHA HaJa€ OOLIMpPHI
MOKJIMBOCTI JIIi BHUKOHAHHS TEHETUYHHUX alTOPUTMIB, OOpOOKM JaHHUX Ta
CTBOPEHHSI KOPUCTYBalbKOro iHTepdeiicy; [ 18]

— cucTemMa KepyBaHHs 0azamu nanux MS Access Oyze 3acTocoBaHa Jyist

30epiranss Ta 00poOku (shorturl.at) Bxiqaux nanux Ta pesynbraris [19].

1.5 BucHoBOK

B nanomy posnaini 6yso npoaHaiizoBaHO MPEIMETHY 0071acTh Ta MOCTABICHO
3a/layy CTBOPEHHS aBTOMATHU30BaHOI CHCTEMH TEHepallli po3KJany 3aHATb, fKa
BUKOPUCTOBYE TEHETHYHI QJITrOpPUTMU. BUSBIEHO KIIOUOBI MpOOJIEMH, IO
BUHUKAIOTh TIPH PO3POOII PO3KIATy, SIKI BKIIOYAIOTH BPAaXyBaHHS YHCICHHHX
BUMOT Ta 0OMEXEHb.

[IpoBeneHo aHami3 HasBHUX Ha PUHKY CHUCTEM TeHepallli po3kiagy Ta
BU3HAYCHO iXHI TIEpeBaru Ta HeMOMiKu. lle BaxsmMBe MOCTIIKEHHS J103BOJISIE

BU3HAYMTH, K1 QYHKLII MatOTh OyTH 3aCTOCOBaHI B HOBIM CUCTEMI.
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OuiHeHO OCHOBHI METOJIM CKJIaJaHHs po3kiaay. Ha ocHOBI JaHoro aHamizy,
OyJIO BUPIIIEHO BUKOPHUCTATH T€HETHYH1 aJTOPUTMHU, SIKI BUSBWIMCS HaHO1IbII
e(eKTUBHUMU JJII BHUPIMIEHHS CKIAIHUX ONTHUMI3AIIMHUX 3a1ad, THIMOBUX IS

IUIaHYBaHHS PO3KIANy.



2 BUBIP TEXHOJIOT'Ti1 ITPOEKTYBAHHS TA OCOBJIMBOCTI
APXITEKTYPU ITPOI'PAMHOI'O 3ABE3IIEYEHHA

2.1 Bubip TexHoorii

2.1.1 Moga nporpaMyBaHHsI

3 ypaxyBaHHSM TIOTpEOM  JIOCATHEHHS BHCOKOi  IMPOJYKTHBHOCTI,
MaciTabOBaHOCTI Ta CYMICHOCTI 3 PI3HOMaHITHUMH IuiaTdhopMaMu, HACTYIHI
MOBH MPOTPAMyBaHHSI MOXYTh OyTH BBakaTucs HayexxHUM BuOOpoMm: C#, C++ Ta
Java.

Moga nporpamyBanHs C# € 00'€KTHO-OpPIEHTOBAaHOIO MOBOIO, PO3POOJICHOIO
kopropaiiiero Microsoft. [{ss MoBa Oyya cTBOpeHa 3 METOIO pO3POOKH IIporpam st
mwiatopmu NET, sika 3a0e3neuye MOXKIUBICTh BUKOHAHHS MPOTpaM Ha PI3HUX
onepauiiHux cucremax. C# Ma€e CHHTAKCUC, CXOXKHWA Ha MOBY IpPOrpaMyBaHHS
C++, ane BiIPI3HAETHCS BUIIUM PIBHEM a0CTpaKIlii, IO I03BOJISE 3MEHIIIUTUA 00CAT
KOJly, HEOOXiJHOTO JJig BHUpIIICHHS IIOCTaBJICHUX 3aBiaaHb. Kpim 1poro, C#
NIATPUMY€E  pI3HI  MapagurMd  [porpamMyBaHHS, Takl sK MPOLEAYpHE
nporpamyBaHHs, GyHKIIOHATBHE MporpaMyBaHHs Ta iHiii [20].

Mosa nporpamyBanHs C++ mnpencraBisie co0O0 YHIBEpCadbHY MOBY
nporpaMyBaHHSI 3 BHCOKMM pIBHEM aOcCTpakiii, mo Oyna po3podiieHa sK
posmupenHss MoBu C 3 METOI0 HaJlaHHA MOKJIMBOCTEH 00'€KTHO-OPIEHTOBAHOTO
nporpaMmyBaHHsI Ta IHIIUX (DYHKIIOHATBHUX MOXIMBOCTEH. L{s MoBa 3HAXOIUTH
IIMPOKE 3aCTOCYBaHHSA Yy po3poOill PIZHOMAHITHUX MPOTpaM, BKIIOYAIOYU
omepalliiHi CHUCTEMH, BIJCOIrpH, OAHKIBCBKI CHUCTEMH Ta IHII cdepH
BUKOPUCTAHHA. 3aBJIAKW MIATPUMII Ta 6aratomy Habopy ¢yHkiii, C++ qo3Boisie
po3poOHUKaM e(EeKTUBHO BHKOPHUCTOBYBATH MaM'siTh Ta CHUCTEMHI pecypcH 3
METOI0 JIOCATHEHHS BHCOKOi TPOJYKTHBHOCTI Ta ONTUMAajIbHOI poOOTH

POrpaMHUX 3a CTOCYHKIB [21].



MoBa mnporpamyBaHHs Java mnpeacTaBisie co000 00'€KTHO-OPIEHTOBAHY
MOBY MporpamMyBaHHsI, po3po0JieHy koMiaHiero Sun Microsystems [22]. Oxaniero 3
BU3HAYAJILHUX OCOOJHMBOCTEW Java € BHUCOKMU pIBEHb IEPEHOCUMOCTI, IO
JIO3BOJISIE MpOTpaMaM, HANMCaHUM Ha Il MOBI1, BHKOHYBATHCS Ha PI3HHUX
OTEpaIlifHUX CHUCTEMaxX Ta TMPHUCTPOSAX. Java IMHUPOKO BUKOPHCTOBYETHCA Y
pO3po0Ill pi3HOMAHITHUX MPOTpaM, 30KpeMa BeO-10AaTKiB, MOOUIBHUX TOJATKIB,
CEpBICIB XMapHUX TEXHOJOTIH Ta 1HIKX obnacTel 3actocyBanHa. OcobnuBa yBara
Oyna mpuaiieHa BOyJOBaHIN MiATPUMII 0araTOIMOTOYHOCTI, MEPEKEBUX JTOJATKIB
Ta 1HmMMX GQyHKOIA y MoBi Java, mo go03Bosisie po3poOHUKAM e(EeKTHUBHO
BUKOPHCTOBYBATH KOMIT'IOTepa ONTUMAaJIBHOT

JJIA JOCATHCHHSA

pecypcu
NPOJYKTUBHOCTI [23].
VY Tabn. 2.1 HaBeAeHO TAaONMMYHUN TOPIBHSUIBHUMN aHami3 (yHKIIOHATHHUX

MOXJIMBOCTEN KOKHOI 3 PO3TIISIHYTUX MOB ITPOTPaMyBaHHS.

Tabmuusg 2.1 — [opiBHsUIBHUI aHaI3 MOB MPOTPaMyBaHHSI

XapakTepucTuka C# Java C++
[Tapagurmu O06'exTHO- O06'exTHO- O06'exTHO-
IporpaMyBaHHSl | OpIEHTOBaHe, OpIEHTOBaHe, OpIEHTOBAHE,
MpOIIeTyPHE, MpOIIeTyPHE, pOIIeTypHE,
dbyHKIIOHATBHE | PYHKITIOHATBHE byHKIIIOHATTEHE
[TepeHOCHMICTH Bucoka, Hwu3sbka, OCKIJIBKH Bucoka, 3aBisiku
3aBISIKU KOJI Mae€ BOYI0BaHI
riaTgopMi KOMITUTIOBATUCH I | BIpTYalbHIN
NET KOJKHOI omepaliiHoi | mamuHi Java
CHUCTEMHU OKPEMO
Buxopucranns ABTomMatnuHa | PydHe kepyBaHHs ABTOMaTHUYHA
nam'aTi 30ipKa CMITTSL | HaM'TTIO 301pKa CMITTS
IBuakomis Cepenns Bucoka Cepenns




Ha miacraBi mpoBemeHOro aHamizy, MOXHAa CKa3aTH, [0 MOBa
nporpamyBaHHsi C# € BiAMIHHMM BHOOpPOM IS PO3POOKH TporpamM 3 BHUCOKUM
piBHEM CKIAgHOCTI Ta BHMOT 10 Oe3meku. Posrmsng Takoro  BHOOpY
oOrpyHTOBYEThCA  HasiBHICTIO 1iatdopmu NET, miaTpumkoro  00'€KTHO-
OpPIEHTOBAHOTO  MAX0ay, BOYJOBaHOI  MIATPUMKOIO  MYJBTHIIOTOYHOCTI,
30ATHICTIO  pO3po0NATH BEO-TONATKU 3 MIATPUMKOI  MYJIBTHIIOTOYHOCTI,

JIOCTYTHICTIO BUX1THOTO KOJIy Ta MIATPUMKOIO BEJIUKOI CIIJILHOTH.

2.1.2 Cepenosuiiie po3pooKu

CepenoBuiiia po3poOKU BIIKPUBAIOTH MEpE] PO3POOHUKAMU MOMKIMBOCTI
CTBOPEHHSI, HAJIarO/HKEHHS Ta TECTYBAaHHA MPOTpaM y 3py4HOMY Ta €(pEeKTUBHOMY
cepenoBHIl. Y BUMAAKY PO3POOKH 3aCTOCYHKY, IO JO3BOJISIE aBTOMATH3yBaTH
OpoIeC CKJIAJaHHS HaBYAIBHOTO pO3KIAAy MOXHA PO3TISHYTH HACTYIHI
CepeJI0BUILA PO3POOKHU:

— Visual Studio - me morykHe iHTErpOBaHE CEPEIOBHIIEC PO3POOKH,
CTBOpeHE KomraHiero Microsoft. BoHo Hagae KOMIUIEKCHY MIATPUMKY JUIS
pO3pOOKH MporpaM Ha PI3HOMAHITHUX MOBax IMporpamyBaHHS, BkiIrodarouum CH#,
C++, Java, Python ta inmi. Visual Studio Bkitouae B cebe HaOlp BUCOKOSIKICHUX
IHCTPYMEHTIB JUIsl PO3pOOKH, SKI JIO3BOJIAIOTH MpOrpamicTaM THCAaTH KO/,
BIJIIArO/KYBaTH, TECTyBaTH Ta pO3rOPTaTH pI3HI THUOH  [POTPaAMHOTO
3a0€3MeUeHHsI - BiJl TPOCTUX KOHCOJBHUX JNOAATKIB /IO CKJIQJHUX BEO-CEPBICIB 1
BeO-moaarTkiB. [24];

— Eclipse. IDE, po3po6iiene ponnom Eclipse, cipsiMoBaHe Ha po3poOKy
mporpaM Ha MOB1 MporpaMmyBaHHS Java Ta I1HIIMX MOBax. BoHO mpomonye
HIUPOKUM CHEKTp IHCTPYMEHTIB AJi PO3POOKHM, HANAroJKEHHS Ta TECTyBaHHS
nporpam [25];

— PyCharm. IDE, cTtBopene xommnanieto JetBrains, sike creriamizyeTbes

Ha po3poOui mporpam Ha MoOBI mnporpamyBaHHs Python. BoHo Ttakox Hanae



PI3HOMAaHITHI IHCTPYMEHTH ISl PO3POOKH, HAJIATO/KEHHS Ta TECTYBaHHS MPOTpam,

HanucaHux Ha MoBi Python [26].

Ta6mui 2.2 — [opiBHSUIBHUE aHAJ3 CEPEIOBUII PO3POOKHU

XapaKTeprucTruKa Visual Studio Eclipse | PyCharm
Mogu nporpamyBaHHS C#, C++, Java Python
(zavantag.com)
Java
[Tnarpopmu Windows Cross-OS | Cross-OS
[TinTpumka Git Tak Tak Tax
BoynoBanmii nedarep Tak Tak Tak
PenaryBanns kony Tak Tak Tak
AHami3 Koy Tak Tak Tak
[TinTprmKa TecTyBaHHS Tak Tax Tax
[TinTprmMKa MynbTUILIAT(HOPMU Hi Tak Tak
Bizyami3zanis qaHux Tak Hi Tak

VY Bumnanaky po3poOKu 3aCTOCYHKY, BUOIp OyB 3po0JeHuil Ha KOpUCTh Visual
Studio, OCKUTbKM 1i€¢ I1HTETPOBAaHE CEPEIOBHINE PO3POOKH, sIKe 3abesrneuye
(zavantag.com) onTtuManbHy Ta HaJiiiHy po3poOKy mporpam Ha MoBi C#. Kpim
toro, Visual Studio mae po3mupenuiit Habip IHCTPYMEHTIB, IO crpusie e(hEeKTUBHIN

po3po0Ili, HATAroXKEHHIO Ta TECTYBAHHIO MPOTPaM.

2.2 Anani3 Bumor. Use-case niarpamu. OCHOBHI NPELEIEHTH

3 METOI0 JIOKJIAIHOTO OMHCY (PYHKIIIOHAIIBHOCTI PO3POOJIECHOT CUCTEMU Ta
3a0€3MeUeHHs] 3pO3yMiHHSA 11 BUKOPUCTaHHS KOPUCTyBayamH, BUKOPUCTAHHS
JiarpaM TPELECHTIB BUSBISETHCS BAXKIWBUM Ta TOTYXKHHUM 1HCTPYMEHTOM.
KoxkeH mnpeneneHT MoXKe pOo3TsgaTUCs sSIK OKPEeMHH CcepBic, 0 HAAAEThCsA

CUCTCMOIO Ta BU3HAYAE, AK KOPUCTYBAY MOIKC B33€MOI[i$ITI/I 3 CUCTCMOIO 3 MCTOIO
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JOCATHEHHSI KOHKPETHOTO pe3yibTaTy. [liarpama mpereneHTiB 103BOJIsE BUTITATH
Ta OMMCATH MOBEAIHKY CUCTEMH 3 TOYKH 30py KOPUCTYBadiB, YTOUHUTH BUMOTH JI0
cucteMu Ta 3a0e3meunTd e(QEeKTUBHY B3a€EMOII0 MK KOpPHCTyBadyaMH Ta
cucTeMor0. BukopucTaHHS Jiarpam MpeleeHTIB € BaKIUBAM €TaroM y TpoIieci
MPOEKTYyBaHHS Oy/b-5KOT CUCTEMH, OCKUIBKU 11€ JO3BOJIAE NETATBHINIE YTOUHUTH
(GyHKIIOHANBPHI BUMOTHM Ta HaJaTH OUIbII KOHKPETHHH Ta TOYHUN OIUC
(G YHKIIIOHATBLHOCTI CHCTEMH.

B Tabn. 2.3 HaBeneHi (pyHKIIOHAIBHI BUMOTH JI0 MPOTPAMHOTO MPOIYKTY.
BoHu BH3HAYalOTh KOHKPETHI JIii, sIKi MPOTpaMHMIA TPOJAYKT MIOBUHEH BUKOHYBATH
a00 KOHKpeTH1 Jii, Kl BIH MOBHHEH JO3BOJISITH KOPUCTyBady BUKOHyBatu. lle
MOXYTh BKJIIOUATH, HANMPUKIAI, 3adadi, 10 TMOB'A3aHI 3 OOPOOKOIO JIaHMX,
KOPHUCTYBAI[bKUM 1HTEp(EHcoM, IHTETPAIIEIO 3 THITUMU CUCTEMaMH, ToIIo0. BoHu €
BAYKJIMBOIO CKJIAJIOBOIO CIIEM(iKaLlii BUMOT JO MPOTPAMHOI0O MPOAYKTY 1 CITyKaTh

OCHOBOIO JIJIS1 TIOJAJIBLIOTO NMMPOEKTYBAHHS, pO3POOKH Ta TECTYBaHHS.

Tabmuusg 2.3 — @yHKI[IOHAJIbHI BUMOTHY J0 3aCTOCYHKY

Bumoru | Omuc

REQ-1 | MoxJMBICTh peecTpailii HOBHX KOPHUCTYBayiB Ta aBTOPHU3AIll BKE

3apEeECTPOBAHUX KOPUCTYBAYIB y CUCTEMI

REQ-2 | Cucrtema noBuHHA 3/1IHCHIOBATH 3aMKC Ta 30€piraHHs KypHaITy MO,
o BIAOYJIUCS B CHUCTEMI, 3 METOI MOHITOPUHTY Ta ayauTy

aKTUBHOCTI KOPUCTYBayiB

REQ-3 | JomaBatm Ta pemaryBaTd iHQopMaIiro OOJIKOBUX  3aluCIB

KOPHUCTYBayiB

REQ-4 | Jomatu Ta peaaryBatu iH(hopmalliro mpo HaBYaIbHI TPYITH

REQ-5 | lonmatu Ta penaryBaTH iH(GOpPMAIIiIO TTPO CIEiaIbHOCTI

REQ-6 | lomatu Ta pemaryBatu iHQOpMAIlI0 TPO TPEAMETH HABYAIHLHOTO

3aKIay

REQ-7 | Jonmatu Ta penaryBaTH iHGOPMAIIIIO TIPO ayAUTOPIT




REQ-8 | MoxuBicTh (hopMyBaHHS PO3KIA/IIB 3aHATH HABYAIBHOTO 3aKJIady B

3JIKHOCTI BiJ HagaHo1 iH(popMarii

VY Tabn. 2.4 mpencraBiieHi HeQYHKIIOHAIBLHI BHUMOTH JI0 IPOTPAMHOTO
npoaykTy. BoHr BU3HAYalOTh KpUTEPIi, 32 IKUMU OI[IHIOETHCS POOOTa CUCTEMH, a
HE KOHKPETHI XapaKTepUCTHKHU 11 moBediHKH. Lle Moke BKIIOYaTH BUMOTH JI0
MPOJAYKTUBHOCTI, HAAIHHOCTI, 3PYYHOCTI BUKOPUCTAHHS, OE€3MEKH, CYMICHOCTI,
MacIITa0OBAaHOCTI Ta IHIIMX AaCHEKTIB, SIKI CTOCYIOThCS SKOCTI CHCTEMH Ta il

BITPOBA/I’KCHHA.

Tabnuns 2.4 — HeyHKIi10HAIBHI BUMOTH 0 JOAATKY

Bumoru | Omuc

REQ-8 JlonaToKk TOBHMHEH IMpAaIOBAaTH IMIBUAKO Ta €(EKTUBHO B yMOBax
MOTEHIIMHO BEJIMKOTO HAaBAaHTa)XEHHSI KOPUCTYBAuiB, 3a0€3MeUyIOUH

IIBUJIKUH BIITYK HA 3alIUTH Ta MiHIMAaJIbHI YacH BiJIOBIII

REQ-9 | lomaToxk mNOBHMHEH OYTH CTIMKHM JO TIOMHJIOK Ta HeEIEepEepBHO
npaitoBatu 0e3 HecnpaBHOCTE. BiH MOBUHEH KOPEKTHO 0OpOOIISITH
MOKJIMBl BHUHSITKOBI CHTYyallli Ta 3amo0iraTd BHUTOKY JaHUX a0o

CUCTEMHUX 3001B

REQ-10 | JlomaTok moBWHEH 3a0e3leuyBaTH 3aXUCT KOHQIISHIIHHOCTI JaHUX
KOpPUCTYBauiB Ta 3a0e3ledyBaTd MeEXaHI3MU aBTeHTU(]iKamii Ta
aBTopu3ailii, 1EO 3amo0IirTH HECAHKI[IOHOBAHOMY JOCTYIY [0

CHUCTCMHU

REQ-11 | JlomaTok TOBWUHEH MaTH 3pO3YMITUH, IHTYITHBHO 3pO3yMUIMHA Ta
JIETKO BUKOPUCTOBYBaHUN KOPHUCTYBAIlbKUN 1HTEp(eiic, mo crpuse
3pyuHiil HaBiramii Ta 3abe3nedye 3pyyHe B3a€EMOJII0 KOPUCTyBaua 3

CHCTCMOIO

Inentudikairist akTOpiB Ta BUSHAYEHHS iX I[IJI€H - 1€ BAXKJIUBHM €Tam aHaIli3y

BUMOT, KM BIUTMBAE HA BCl aCTEKTH PO3POOKH MPOTPaMHOTO Mpoaykry. KoxeH



aKTOp Mae OJHYy abo JEKUIbKa IIJIeH, Kl BIH MparHe JOCSIITH, BUKOPUCTOBYHOUYHU
cucremy. Lli i qomomararoTh yTBOPUTH MOPTPETH KOPUCTYBAdiB, IO, Y CBOIO
4epry, BUKOPHUCTOBYIOTBCS JUISI TIPOSKTYBaHHS Ta PO3POOKH TIPOTPaMHOTO
IPOAYKTY.

[{i1i akTOpiB CTarOTh OCHOBOIO JUIsi BHU3HAYCHHS OCHOBHHX CIICHApIiB
BUKOpHUCTaHHA (use-cases). CieHapii BUKOPUCTaHHS JOMOMAraloTh BHU3HAUUTU
(GyHKITIOHATIBHI MOXKJIMBOCTI Ta OMHUCYIOTh, SIK CHCTEMa MOBMHHA BIJMOBIIATH Ha
i1 KOpUCTyBaya, a TAKOXK, SIK BOHA MOBUHHA B3a€MOJIIATHU 3 IHITMMH CUCTEMaMHU.

Y Tabmuii 2.5 mpencrabiieHa 1AeHTU(IKAIIS OCHOBHUX YYacHHKIB, abo
aKTOPIB, K1 B3aEMOJIIIOTh 3 CUCTEMOIO, a TAKOK BU3HAYEHHS 1X KIIFOUOBHX IILJIEH y
KOHTEKCTI IIPOrPAMHOr0 MPOAYKTY. AKTOpPOM MOXe OyTu Oyab-sika ocoba, rpyrmna

oc10 abo cucTeMa, 0 B3a€EMOJIIE 3 JOJATKOM.

Tabnuis 2.5 — AkTopu Ta LUl 10AaTKY

AKTopH [im

AnmMiHicTpatop | BukonanHsl omnepaniii, noB's3aHux 3 0OpoOKOIO Ta KEPYBaHHIM
OOIIKOBUMHM 3aIMCaMH y CHCTEeMi. MOro 3aBIaHHSA BKIIOYAE
yOpaBIiHHSA NpaBaMHM JOCTyNy 3aaiisi O€3MeKd CUCTEMH Ta
BUPILIEHHS MOB'SI3aHUX 3 AYTEHTU(DIKAIIEI0 Ta aBTOPHU3ALIEIO

3aBJaHb.

KopuctyBau B3aemois 3 cucreMor0 Ta BUKOHAHHS PI3HOMaHITHHX 3aB/aHb,

NOB'AI3aHUX 31 CBOIMM MOTPEOAMH Ta BUMOTaMU

baza nanux 30epexxeHHl, oprasizaiii Ta 3a0e3MeueHHi JOCTyIy [0

1H(pOopMaIlii, ika BAKOPUCTOBYETHCSI CUCTEMOIO

VY tabnuii 2.6 HaBeEHO JETali30BaHUN TEPEIiK CIIEHApiiB BUKOPUCTAHHS
CUCTEMHU DPI3HUMHU akTopaMu. KoxkeH BapiaHT BUKOPUCTAaHHS MICTUTh YHIKaJlbHE
iM'sl, sSIKE OJTHO3HAYHO 1AeHTU(DIKY€E HOTO, OMKUC, 110 BiI0Opakac OCHOBHY METy a0o
pe3ynbTaT BUKOPHUCTAHHS, a TAKOXK IMOCHIIOBHICTh KPOKIB, SIKI aKTOp IMOBUHEH

BUKOHATH IJI1 JOCATHCHHA ,I[aHO'I' MCTH.




Tabmuis 2.6 — Onuc BapiaHTIB BUKOPUCTAHHS TOAATKY

BapianT Im’st Omnc
BUKOPHUCTAHHS
UCl1 Peectpariis B Jlo3BoJIsI€ KOpUCTYBauaM POUTH
cucTemi MPOIIEAYPY peecTparii
ucC2 Aptentudikamis | J[o3BoJisse KopucTyBa4am IPOUTH
B CHCTEMI npoleaAypy aBTeHTHdIKallii, 110
IJITBEPIKY€E TXHIO 1ICHTHYHICTh
UC3 Busix karanory | KopuctyBaui 3 mpaBamMu CHCTEMHOTO
KOPHUCTYBauiB aJMiHICTpaTopa MarOTh MOXJIUBICTh
MepersisiaTi KaTajaor BCIX KOPUCTYBayiB
CHUCTEMHU
UC4 Honatu KopuctyBaui 3 npaBaMu CUCTEMHOTO
KOpHUCTYyBaua aJIMIHICTpaTOpa MOXKYTh J0JIaBaTU HOBUX
KOPHUCTYBAUiB 10 CUCTEMU
UC5 Penarysatu KopuctyBaui 3 mpaBaMu CUCTEMHOTO
KOpHUCTyBaua aJMIHICTpaTOpa MalOTh MOKJIUBICTh
penaryBaTu iH(popmMmaiiiro npo oOpaHoro
KOPHUCTYyBaya 31 CIIUCKY
uCo6 Bugin karanory | Jlo3BoJissie KOPUCTYBa4Y€Bl BUBECTH KaTaJIOT
BUKJIaJa4lB BCIX BUKJIaJayiB
uc7 Jlopatu HOBOTO J103BOJIIE KOPUCTYBAYEB1 JOIATH
BHKJIaJ1a4da 1H(opMalIlito Mpo HOBOTO BUKJIagavya
UCs8 PenaryBatu Jlo3BosIsiE KOpUCTYBaYEBl peAaryBaTu
BUKJIaJa4da iH(opMalIriro BHOpaHOTO BUKJIa1aua
uC9 Busin karanory | Jlo3BoJisie KOPUCTYBaueBl BUBECTH KaTaloOr

rpyn

BCIX Tpyn




UC10

Jlonatu HOBY

Ipymy

J103BoJIsI€ KOPUCTYBAuEB1 10/1aTU

1H(opMalIlito PO HOBY TPymy

[Iponosxenus Tadmuiii 2.6

UC11 Penarysatu J103BOJIsIE KOPUCTYBAYEBl peaaryBaTu
rpymny iHpopMaIlito BUOpaHOi Tpynu

UC12 Busix karanory | /lo3Bosisie KOpUCTyBaueBl BUBECTH KaTajior
CIELIAJILHOCTEN | BCIX CIELIaJIbHOCTEN

UC13 Jlonatu HOBY Jl03BoJIsI€ KOPUCTYBAUEB1 101aTH
CHeI1aJbHICTh 1H(hOpMAaILiIO ITPO HOBY CHEIATbHICTh

UC14 Penarysatu Jlo3BoJIsIE KOPUCTYBAYEB1 peAaryBaTu
CIeL1aIbHICTD 1H(opMaillito BUOpaHOi creniaTbHOCTI

UC15 Bugin karanory | Jlo3BoJisie KOPUCTYBa4u€Bl BUBECTH KaTaJIOT
IpeIMETIB BCIX IIPEIMETIB

UC16 Jlonatu HOBUH Jlo3BoJIsI€ KOPUCTYBAUEB1 10/1aTH
npeaMeT 1H(hOpMAaIIiIO TTPO HOBUM MIPEAMET

UC17 Penarysaru Jlo3BoJIsIE KOPUCTYBAYEB1 peAaryBaTu
npeaMeT 1H(popmaIliro BHOpaHOTO MpeaIMeETy

UC18 Bugin karanory | Jlo3BoJisie KOPUCTYBa4Y€Bl BUBECTH KaTaJIOT
ayJIUuTOPii BCIX ayIUTOPIi

UC19 Jlonatu HOBY Jlo3BoJIsI€ KOPUCTYBAaUEBl 10/1aTH
ayJIUTOPIIO 1H(hOpMAaILitO TTPO HOBY ayIUTOPIIO

UC20 Penarysaru Jlo3BosIsIE KOPUCTYBAYEB1 peAaryBaTu
ayAUTOPII0 iH(opMmaliito BUOpaHoi ayuTopii

ucC21 dopmyBaHHSA Jl03BoJIsIE KOPUCTYBAYEBI 3MIMCHUTH
po3KIamy dbopMyBaHHS pPO3KIAAy 32 JOIIOMOTOO

TCHETHYHOTO aJITOPUTMY
uca22 Busin Jlo3BosIsie BUBECTH BCl MOJI1, SIKI BIAOYJIHCS

CUCTEMHUX MO1i

B CUCTEMI




KopucryBau B naHiii cucTeMi Mae MOXIIMBICTh B3a€MOJISTH 3 KaTajloraMu
BUKJIAJa4iB, TPYI, CIEIiaJbHOCTEH, MPEeaMETIB Ta ayAuTOpid, 3A1HCHIOIUYU
omeparlii MomaBaHHS, peAaryBaHHS Ta TeEperiasay. TakoX KOPHUCTyBad Mae
MOXJIMBICTh (POPMYBATH PO3KIIA/I.

CucreMHuil agMiHICTpaTOp, KpiM BCiX (YHKIH, TOCTYIHHX KOPUCTyBady,
Ma€ JIOCTYT JI0 KaTajiory KOPUCTYBadiB CHCTEMH, 3 MOXKJIMBICTIO iX JOJaBaHHS Ta
penaryBanHs. OKpiM 1bOTO, CHUCTEMHHUU aJMIHICTpaTOp Ma€ MOKJIIUBICTD
MEPETIIsay CUCTEMHHX TTOJTIMH.

Ha miacraBi Hamanux mganux Oyiau po3poOJieHl use-case (Jaiarpamu
MPEIEICHTIB) JIsi CHCTEMHOTO aJMiHICTpaTopa Ta KOPUCTyBaua, siKi BijoOpaxeH1

Ha pucyHkax 2.1 ta 2.2 BIIIOBIIHO.

FeHepaTop po3knagy

<[ICT [onaTh HOBOTO BMKNAAa4a
4\ UCS Pepnaryeatu Enknagada UC10 Qooatk HOBY rpyn
|
UC5 PepjaryBaTu KODHCTYBad4a ><-,  precedes A )
L - precgdes

Drec#des : reuredes
Sl Ll : ! ? TTTTZ UC9 Bueig katanory rpyn
1 (C6 Bueig katanory BHEnagadie
|

| |
repedes
preoedes ! A : P 6
UC3 BuBiD KaTanory KopUCTYBasie X X UC11 Pegaryeard rpyn
ﬁ\ I I
UC1 PeecTpauin B cHCTemi : prec;edes :
| | = -
gt preFedes - -pFeEI cdes : pre q|e des UC13 Nlopam HOBY CewiantHicTL
| T T DR i I
| | | | | precedes
PR R I I
e ___2 > UC2 AeTexTudpikaulia B CIICTeMiI precata: UC12 Bueig katanory cneuiansHocTen
| [ | 1
| [ | precedels
_———— Iy [ |
Actor V" prevedes [ prededes Y
| : 1 : UC14 Penaryeati CnewianbsHicTe
!
[ I
[ I <IC16 [lofiaTh HOBMI NPEaME
prec}edes | :
i ! i |
V preu‘;edes : precedes
UC21 MopMyBaHHA po3Kknag } Sm——=23 UC15 Bugig katanory npegmetie
I
- - l\pr-esed&s ~
UC18 Bueig katanory ayQuTopiun - )

VY
1
] ! UCA7 Peparyearu npegmer
1

precedes precedes
)

W

v
<{JC20 Peparyeati ayQuTOpiK) UC19 [lonatw HOBY ayMTODIKD

Pucynok 2.1 — Jliarpama use-case Jj1sl poJil «CUCTEMHUHN aJMIHICTPATOP»



l'eHepaTop po3kiagy

<UCT7 Nonatw HOBOTO BHKNAAA43
/7\ UCS Pepnaryeam BHKNafaya UC10 [logath HOBY rpyn
Ly M

|
precedes
]

i prec:edes

| preuredes -
! T T UC9 Bueig katanory rpyn
UCH Bueig katanory BMknagavis
M

I

| prepedes

) ¥

: UC11 Peparyeartu rpyn
l
I
l

T
I
i
UC1 PeecTpauia B CHCTEMI prec}edes
I
I
!
]

I
P preFedes prquedes UC13 [oaam HOBY CNeuianbHicTh
. I ()
: e Y 1 ! DI'E[IEEIES
_——t e a - I
. > UC2 AeTenTHdDiKauin B cnmemiI precade: UC12 BuBig katanory cneyianbHocTel
: : : Ipn:«:>edels
I I I \',"
Actor : : predlzedes Uc14 Pe - ~
UC21 dopumyEaHHA po3knag ~precedes | | A3TYBATH CleUanLHICTE
I I
: : <0C16 [Jogatn HOBMA NpegMe’
! !
<IIC20 PegaryBati ayaUTODIH prellsedes : precedes
I I
! [ Y----Z2 UC15 BUEIf KaTanory npeameTie
t--precedes — - - - - - UC18 BB kaTanory ayouTopin ! precedes..
| W
UC19 [logath HOBY ayOMTOpiD o< - - - - - - ! UC17 Peparyeatu npegmet

precedes

Pucynox 2.2 — Jliarpama use-case JJis poJii «KOPUCTYBaY

2.3 ApXiTeKTypa MPOEKTY

JUiss  po3poOKKM [1aHOrO MPOEKTy OyJI0 BHKOPUCTAHO TPHOXPIBHEBY
apXITEKTYypy, AKa € MOMIMPEHUM TUIIOM apXITEKTypHU MPOrpaMHOro 3a0e3rneyeHHs .
[leit miaxig IPYHTYETbCS Ha PO3JIJIEHHI CUCTEMHU Ha TPU PIBHI: KIIEHTCHKUH,
JIOTIYHHMM Ta PiBEHb JAHUX, KOXKEH 3 SKHUX Ma€ CBOI OOOB'SI3KH, BiJIOBIIATBbHOCTI
Ta OOMEKEHHS.

Ha xilieHTChKOMY piBHI pO3TalllOBaHI KOMIIOHEHTH, IO BIANOBIAAIOTH 32
iHTepdeiic KopucTyBada Ta 3a0€3MeuyloTh B3a€EMOJII0 3 KopuctyBaueMm. lle
MOXXYTb OyTH pI3H1 TUIU 1HTEpPEICiB, Takl SK BEO-CTOPIHKH, MOOUIbHI JOJATKU
abo geckromHi nporpamu. Ha 11boMy piBHI po3TaioBaHi 3ac00H, 110 T03BOJSIOTh
KOPUCTYBadaM CITUIKYBaTHUCS 3 CUCTEMOIO Ta BUKOPUCTOBYBATH 11 ()yHKIIIOHATIBHI
MO>KJIUBOCTI.

Ha noriunomy piBHI po3TamioBaHi KOMIIOHEHTH, SKi BIAMOBIAAIOTH 3a
0i3Hec-noriky cuctemu. Lleit piBeHb BKito4ae 00OpoOKYy JaHUX, JOTIKY AOJATKY Ta

B3aeMOi0 3 0a3zor0 jgaHux. OCHOBHE 3aBAaHHS I[bOTO pIBHA TIOJISITAaE B



3a0e3MeueHHl BHUKOHAHHS Ol3HEC-TIpaBUJ Ta oOlepaiii, 0oOpoOKM JaHUX Ta
KEepyBaHHsI CTaHOM cHUCTeMH. Ha 11boMy piBHI pO3TalIoBaHi CepBICH, IO HAJAIOTh
iHTepdericn ans B3a€MOAll MK KIIEHTCHBKUM Ta pPIBHAMU JaHHUX, a TaKOX
KOHTPOJIIOIOTH JOCTYII JI0 JaHUX Ta 3a0e3MeUyI0Th iX IIJIICHICTb.

Ha piBHI nanux 3HaxoauThcs 0a3a gaHMX a0o 1HIN JpKepena JNaHuX, sKi
BUKOPHUCTOBYIOThCSL cucteMoro. lleli piBeHbp BiamoBigae 3a 30epiraHHs Ta
KEepyBaHHs JTaHUMH, [0 BUKOPHCTOBYIOTBhCS Ha 1HIIMX piBHAX. BiH 3a0e3meuye
JIOCTYT JI0 IaHUX Ta BUKOHAHHA orepalliii 30epeXKeHHs, OHOBJIICHHS Ta BUJAJICHHS

TaHUX.

2.3.1 OcobauBocTi po3podku piBHs BLL

Po3poOka Oi3Hec-JIOTIKM CHpUsS€ PO3WICHYBAHHIO (PYHKIIOHAIBHOCTI
JOAATKy Ha JIOT1YHI OJIOKH, IO CHpPHUS€ AOCITHEHHIO OUIBIIOT MOAYJIBHOCTI Ta
THYYKOCT1 y MailOyTHhoMy. Llei miaxin mo3Bossie He3aJIeKHO 3MIHIOBATH OKpEMI
yacTUHU (yHKLIOHATY O€3 BIUIMBY HA 1HII KOMIOHEHTH JIOAATKY, CIPOIILYIOUYU
HIJTPUMKY Ta MOAAIBIIANA PO3BUTOK MTPOEKTY.

JlonaTkoBO,  BIJOKpEeMJIGHHS  OI3HEC-JIOTIKM Bl 0a3u  JaHUX Ta
KOPUCTYBAIlbKOTO 1HTep(eiicy J03BOJIIE BUKOPUCTOBYBAaTH PI3HI CHCTEMU
yOpaBIiHHSA 0a3aMH TaHUX Ta Pi3HI TUMHU 1HTEp(DEciB 6e3 HEOOX1THOCTI BHECCHHS
3MiH 10 caMoi 0i3Hec-Joriku. Lle 3a0e3neuye OUIbUTY THYUYKICTh Ta aJanTHBHICTh
JOAATKy 70 3MIH y BUMOrax Oi3HeCy Ta TeXHOJOTIYHOMY cepeaoBuiIi [27].

HNanuiét miaxign [0 CTPYKTYpH JOJATKy BiJoOpakae MaKCUMAaJbHY
PO3AUICHICTh JIOTIYHUX KOMIIOHEHTIB, 110 FapaHTYy€ iX B3a€EMHY HE3aJEKHICTh Ta
CIpHsie MOAYJIBHOCTI Ta THYYKOCTI MPOEKTY. SIK pe3ynbrar, 3MiHH, BHECEHI [0
OJHOTO KOMIIOHEHTa, HE BHMAararoTh HEOOXIJHOCTI BHECEHHS 3MIH JO IHIIMX
KOMITOHEHTIB, IO J03BOJISIE C(PEKTHMBHO YIPABIATH Ta PO3BHBATH JOJATOK,
BpPaxoBYIOUH 3MiHHI TOTpeOu Oi3HECY Ta TEXHOJIOTIH .

Jliarpamy JaHoro mapy moka3aHo Ha puc. 2.3.



LogicBLL A ValidationMy A
Class Class
'?'-:;,ect A » Fields 4 Methods
g - A efires @ |sDataConvertTeDouble
R @  |sDataConvertTolnt
4 Methods @ GetSpecializationsMotTeacher © IeDataDateTi
3 T sDataDateTime
EncryptData A @, ~Object o, IsTeacherHaveASpecializations @ IsDataEntering
Class @  Equals (+ 1 overload) @ IsDataHour
i @ GetHashCode @  |sDatalnThisScope
4 rielos @ GetType @ IsDataMi
o bytes @, MemberwiseClone e
a “Y * @ |sDataSelected
4 Methods @ Object @  IsDataYear
@ Decrypt 2 ReferfanceEquaIs RoleApp A @ IsDateOff
@ Encrypt ToString J Class @ IsPasswordMatch
——mm——m @ IsValidTimeFormat
4 Methods

@ GetRelelist
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[Ipeacrasnena niarpama BKIFOYA€ HACTYIIHI KJIacH:

— kiac LogicBLL BignoBigae 3a JOTiKy T'eHepallii po3kiaay 3aHsiTh 3
BUKOPUCTAHHSAM T€HETUYHUX QJITOPUTMIB. BIH MICTUTH METONH, K1 peali3yloTh
TCHETUYHHUHA aJTOPUTM, BKJIIOYAIOYH CTBOPCHHS IMOYATKOBOI IMOMYJIAIIi, BHOIPKY,
CXpellyBaHHs, MyTallito Ta OIiHKY (iTHecy. Kpim Toro, 1meil kiac B3aemoji€ 3
KJJacCaMHU pIBHS JaHUX JMJI1 OTpUMaHHSA HEoOX1aHOi 1H(opmallii mpo TIpyIwu,
IpeIMETH, BUKJIa1a4lB, ayAUTOPIi Ta 1HIIIE;

— kiac EncryptData BignoBimae 3a mmdpyBaHHS Ta po3mudpyBaHHS
JAaHUX, TIOB'S3aHUX 3 OOJIIKOBUMM 3allicamMu KOpUCTyBauiB. BiH 3a0e3mneuye
MexaHI3MH UGPYBaHHS NI 3aXUCTY KOH(DIIEHIIHHOCTI Ta OE3MEeKH NaHuX, K1
MOB'sA3aH1 3 KOPUCTYBa4aMH CUCTEMH;

— kiac RoleApp BiAmoBinae 3a yOpaBliHHS pOJSIMH Ta JOCTYIIOM
KOPHUCTYBauiB B CUCTEMI T€Hepallii po3Kjaay 3aHsATh. BiH 3a0e3neuye MOXKIUBICTh
BCTAHOBJICHHSI pOJIEH Ui KOPUCTYBadiB Ta KOHTPOJIOE JOCTYN O PI3HHUX
(GyHKIIOHATFHUX MOXJIMBOCTEH CHCTEMH B 3aJI€KHOCTI BiJl TPU3HAYEHUX POJICH;

— kinac ValidationMy BiAmoBinae 3a Badijalilo JaHUX, MOB'SI3aHUX 3
aBTOMATHU30BaHOIO TEHEPAIi€l0 PO3KJIALy 3aHATH 3a JIOMIOMOTOI0 TEHETUYHHUX
anroputmiB. BiH 3a0e3nedye nepeBipKy BXITHUX JaHUX HA BIAMOBIIHICTH BUMOTAM
CUCTeMHM Ta 3a0e3medye IUTICHICTh Ta NPaBUIbHICTh BBEICHMX JaHUX IS

YCIIIIIHOI TeHepallli po3kiany.



2.3.2 Ocob6mmBocTi po3podku DAL

Mertotro kommonentd DAL (Data Access Layer) € 3a0e3meueHHs 1OCTYyy 10

JIAaHUX, 110 3HAXOJAThCSA y 0asl JaHWX, 3 PI3HUX PIBHIB CHUCTEMH, BKIIOYAIOUU

cepBicauii piBeHb (BLL). ¥V pamkax nanoi cucremu, komnonenta DAL Oyna

peamizoBana 3 BukopuctanHsaM TexHosnorii ADO.NET. Jlns qocsrHeHHS i€l MeTn

OyB Bukopuctanuii o0'ekt System.Data.OleDb, sikuil n03BOJIsIE BCTAHOBIIIOBATH

3'emHaHHsA 3 0a3010 JaHUX 3a JIOMOMOTOIO Pi3HUX NpoBainepiB manux (puc. 2.4).

Kommnonenta DAL BukoHye 3aBnaHHg poOOTH 3 JaHUMH, Takl SK OTPUMAaHHS,

3MiHAa, BHJAJICHHS Ta JOJaBaHHS OaHUX 10 Oa3m manux [28]. Boma Hamae

a0CcTpakiito 0a3u JaHUX BIJl THIIUX KOMIIOHEHTIB CUCTEMH, IO JTO3BOJISE JOCSTTH

HE3aJIe)KHOCTI BiI[ KOHKPCTHOI'O IIOCTa4YaJIbHHUKaA 0asu JaHUX Ta CIIPOIIy€E

B3a€EMOJIIIO 3 JaHUMH.
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Jlanuit piBeHb CUCTEMU CKIIAAETHCS 3 BOCBMU KJIACIB:
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— kiac ClassroomsProvider npusnauenuii ajis 3a0e3neyeHHs JOCTYITY
no iHpopmalli npo ayautopii. BiH MICTUTH MeTOAW ISl OTPUMAHHS CIIUCKY
ayJIuTOpii, JOoAaBaHHS HOBOI ayAWTOpii, OHOBIEHHS 1H(OpMalii mpo iCHyIOUy
ayJIMTOPIIO Ta BUAAICHHS ayUTOPIi;

— kiac GroupsProvider mpusHaueHuit i 3a0€3MeUEHHST JOCTYITY JI0
iHpopMmarii mpo rpynu. BiH MICTUTP METOAM ANl OTPUMAHHS CIOHCKY TPy,
JIOJaBaHHs HOBOi TPyIH, OHOBJEHHS 1HQoOpMaIli Mpo ICHYHYYy Tpylny Ta
BUJIAJICHHS TPYIIH;

— kiac LogsProvider mpusHadueHuit mist 30€pekeHHS Ta YIpaBIIIHHS
KypHajlaMy a0o JIoTaMu, MOB'SI3aHUMU 3 TEHEPAIIE€I0 PO3KIIaly 3aHATh;

— kiac SpecializationsL.Provider mnpusHaueHuit mjisi 3a0e3medeHHs
JoCTynmy 10 iHdopmMallii Mpo CHeriaabHOCTI, SKI BHUKIAIAIOTHCS BHUKJIagadyaMu
HaBYAJIbHUX 3aKJIaJIIB;

— kiac SpecializationsProvider npusHaueHnuit s 3a0e3MeUCHHS
JOCTymy 10 iHGopMaIllii Mpo creriagbHOCT. BiH MICTUTh METOIM JJIi OTPUMAaHHS
CIIMCKY cHelianizamii, JoJaBaHHs HOBOI CIeliai3allii, OHOBJICHHS 1H(opMarlii
PO ICHYIOUY CTeIliaji3alliio Ta BUAAJICHHS CIIemiaTi3amii;

— kiac SubjectsProvider nmpusznadenuit ajisi 3a0e3nedeHHs OCTYIy A0
iH(popmalii npo npeaMmeTrd. BiH 3a0e3neuye MeTOOU i OTPUMAHHS CIHCKY
MPEIMETIB Ta BUKOHAHHS 1HIIUX OTepalliii, MoB'I3aHUX 3 MPEAMETaMU;

— kiac TeachersProvider npusnauenuii jyisi 3a0€3MeUeHHST TOCTYITY 10
iHdopmarii nmpo BukianayiB. BiH Hagae MeTomu Il OTPUMAHHS  CIIMCKY
BUKJIAJIa4yiB Ta yIPaBIiHHS 1HOPMAIIIE€IO PO HUX;

— kiac UsersProvider mpusHaueHuid s 3a0e€3MEUeHHST JOCTYMY J10

1H(DOopMaIrii mpo KOPUCTYBAUiB CUCTEMHU.

2.3.3 Ocob6auBocTi po3poOku piBHs Ul

Po3pobka piBHs kopuctyBaibkoro inrepgdeiicy (Ul) € kimodoBuM eTanom

JUIsL TOCSATHEHHS e€(eKTHBHOI aBTOMATH3aIlli MPOIECIB MATPUMKH HABYAIHLHOTO



nporiecy. YcIilHa peajizallis 1boro piBHS Ma€ BEIMKE 3HAYCHHS, OCKLJIbKU BIH
3abe3reuye B3aEMOJIII0 MK KOPHCTyBadyaMH Ta CHCTEMOIO, 1 Horo iHTepderic
NOBHHEH OyTH A00pe MPOAYMaHUM Ta 3pO3YMUIMM JJIsl KOPUCTYBaYiB.

Ha piBHi kopuctyBarpkoro iHtepdericy Oynau po3poOieHi dopmu, 1o
MICTSITh Ha0lp €JIEMEHTIB KepyBaHHS, TAKUX K KHOIKH, TEKCTOBI MOJIA Ta TaOIUII.
[{i ememMeHTH B3a€EMOIIIOTH 3 IHIIMMHU pPIBHIMH CHCTEMH 4Yepe3 BIJIIMOBIIHI
00poOHuKH moai. KopuctyBau Mae MOMKJIMBICTh B3aEMOMISITA 3 CUCTEMOIO Yepe3
el piBeHb, BBOJUTH HEOOXiNHY iHGOpMAIiI0 Ta OTPUMYBATH pE3yJIbTaTH Yy
3pyuHomy dopmarti [29].

JIist mpencTaBieHHsT KJIaciB CUCTEMHU PIBHA KOPUCTYBAIlbKOTO 1HTEpdency
OyJla BUKOpPUCTaHa JiarpaMa KjaciB, sika HaBeleHa Ha puc. 2.5. Ilg miarpama

B1JIOOpaXkae B3a€EMO3B'SI3KU Ta CTPYKTYPY KJIaciB Ha IIbOMY PiBHI CUCTEMHU.
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VY ckiani giarpaMu piBHS KOPHUCTYBAlbKOTO 1HTEpdeicy MNpHUCYTHI Taki
OCHOBHI KJIaCH:

— kinac SchedulesForm BiamoBimae 3a BimoOpaXeHHS Ta B3aEMOJIIO 3
dbopmoro I TeHepallli Ta BIIOOpaKEHHS pPO3KIany 3aHATh. BiH 3abesneuye
NpECTaBICHHS I1i€l (YHKIIIOHAIBHOCTI Ta B3a€EMOMII0 3 KOPUCTYBAaueM uepe3
BIINOBIAHY (OpMY;

- kiac ClassroomsForm BiznmoBijae 3a MpeacTaBICHHS Ta B3a€EMOJIIIO 3
(GopMOFO [T yIpaBIIiHHS ayaUTOpisMH. FIOro MEeTOmH JI03BOJAIOTH BifoGpakaTH
CIIMCOK ayJIUTOPiH Ta A0/IaBaTH HOBI ayUTOPII;

— kiac GroupsForm BiAmoBimae 3a TMpeACTAaBICHHS Ta B3aEMOJII0 3
dbopmoro ayig  ynpaBiiHHA Tpynamu. Bin Hagae (QyHKUIOHAJIBHICTH IS
BIJIOOpa)KEHHS CIHCKY IPYyN Ta BUKOHAHHS ONEparlliii, TAKUX SK JT0JaBaHHS HOBOT
TPYITH, OHOBJICHHS Ta BUJIAJICHHS ICHYIOUUX TPYIL;

- kiac SpecializationsForm  BiamoBimae 3a TpeACTaBICHHS  Ta
B3a€EMOJIII0 3 (POPMOIO JIJISl YIPABIIHHS CHEIATIbHOCTIMU BHIIOTO HABYAIBHOTO
3aknany. BiH  Hagae  QYHKIIOHAIBHICTh ISl BIJOOpPa)KEHHS  CIHUCKY
CHEIlabHOCTEH, /0JaBaHHA HOBHUX CHEI[aIbHOCTEH, a TakK0oX OHOBJICHHS Ta
BUJIAJICHHS ICHYIOUMX CIIEL1AJIbHOCTEMN.

- kiac SubjectsForm BigmoBizae 3a TpeACTaBICHHS Ta B3aEMOJMII0 3
dbopMorO IS YIpaBIIiHHSA JUCHUILIIHAMU HaBUYaHHS. BiH 103Bojisge€ BijmoOpaxkaTu
CIUCOK JMCLMIUIIH, @ TaKOX J0JaBaTH HOBI JUCUMILUIIHM Ta BUKOHYBATH 1HIII
orepailii MoB's3aH1 3 KEPyBaHHIM IIUMHU 00'€KTaMH.

— kinac TeachersForm BigmoBigae 3a mpeicTaBiICHHS Ta B3aEMOJII0 3
dbopMoI0 N yNpaBiiHHS BUKIanadyaMu. BiH Hajgae MOXIUBICTH BijgoOpaxaTu
CIIMCOK BHKJAJadiB Ta 3AIMCHIOBATH oOINepallii, Taki K JI0JaBaHHSI HOBOTO
BHKJIaJ1aya, OHOBJICHHS Ta BUIAJICHHS ICHYIOUMX BHUKJIA1aviB;

— kiac LoginForm BukoHye (QyHKIIO MpEICTAaBICHHS Ta B3a€MOJIi 3
(dbopMOI0 BXOy 10 CHCTEMH TeHepallli po3KIaay 3aHsTh;

— kiac SystemLogForm BiamoBigae 3a mpeacTaBiIeHHS Ta B3aEMOJIIO 3

(GhOpPMOI0 CHCTEMHOTO KypHAITY;



— kiac UpdateUsersForm BHKOHye 3aBHaHHs MPEACTaBJICHHS Ta
B3a€MO/IiT 3 (POPMOIO IS OHOBJICHHS ICHYIOYHX JIaHUX PO KOPUCTYBAYiB;

— kiac UsersForm BigmoBimae 3a TPENCTAaBICHHS Ta B3aEMOJIIO 3
(bopMOto IS yIIpaBIIiHHSA KOPUCTYBAYaMU CHCTEMH;

— kiac ScheduleGeneratorMDI € BinmoBimaabHUM 3a TOJIOBHE BIKHO

J0JTaTKy aBTOMAaTH30BaHOI reHeparlii po3KIaay 3aHSTh.

2.4 BUCHOBOK

B nanoMy pos3niii BUKOHAHO KOMIUICKCHHHM aHalli3 1HCTPYMEHTapilo,
NOTPIOHOTO AJIA peani3alii MOCTaBIEHOI 3a1aul.

Bbyno npoBeneHo mopiBHSUIBHUEN aHaji3 MOTEHUIMHUX MOB MpPOTrpaMyBaHHS,
Bimtouaroun C#, Java ta C++. B pesynbrari mporo asaiuizy, BUOpaHO MOBY
nporpamyBaHHst C# JJ1s MOAANBIIOI PO3POOKM MPOTPaMHOTO MPOIAYKTY 4depes il
BUCOKY TPOAYKTHBHICTb, CYYacHICTh Ta TMOTY)XHI 3acO0M  CTBOpPEHHS
KOPHUCTYBAIIbKOTO 1HTEPdEHCY.

VY mporieci aHamizy cepeoBUIl po3poOKu OyJIo BpaxOBaHO Taki BapiaHTH,
gk Visual Studio, Eclipse Ta PyCharm. Ha ocHoBI nux oiiHok, oOpano Visual
Studio, mo Hagae MOTYXHI THCTPYMEHTU Uil po3poOku Ha C# 1 Mae MIMPOKI
MO>KJIMBOCTI JUIsl TECTYBAHHSI Ta HAJAro/HKEHHS MPOrPaMHOT0 3a0e3MeYeHHs .

B pamkax po3aiiny Takox 0yJio MpoBEAEHO aHali3 BUMOT, COPMOBAHO USe-
case JiarpaMyd Ta BH3HAYCHI OCHOBHI MPEIEACHTH, IO JOMOMOIIM B JeTaji3arlii
MpoILIeCcy PO3POOKH Ta MIAHYBAaHHI aApXITEKTYPH MPOCKTY.

ApXiTeKTypa MporpaMHOro 3ade3mnedeHHsi OyJsia po3polJjieHa Ha OCHOBI
TPHOXPIBHEBOTO  MIAXOMy, SAKUN BKIo4yae piBHl  Oi3Hec-noriku (BLL),
kopuctyBaipkoro iHTepdeiicy (Ul) ta noctyny no nanux (DAL). Taka cTpykrypa
3a0e3neuye THYUYKICTb, MAaclITa0OBaHICTh Ta YITKICTh MPOEKTY, IO € KPUTHYHO
BOXJIMBUAM IS YCHIIIHOI peami3allli CKJIagHOTO TMPOEKTYy, SK aBTOMAaTH30BaHA

CHUCTEMa IreHepallii po3KIady.



3 [TIPAKTUYHA PEAJIIBALIA CUCTEMU

3.1 IIpoexTyBaHHs 0a3u TaHUX

[Tin yac mpoekTyBaHHA 0Oa3u JaHUX I MpeAMETHOI oOnacti «I'eneparop
po3kiaay» OyB BUKOPUCTaHUI METOJ «CYTHICTh-3B's130K» (ER meton). Lleit meTon
nependadae po3B'si3aHHS 3aBAaHb HAa HIDKYMX PIBHAX MEpei THM, SIK MEPEeXOIUTH
JI0 3aBJaHb OUIBII BUCOKOI'O PiBHA. 3TiIHO 3 IUM IMiaAX0A0M Oyna po3poOiieHa
JoriyHa Mmojenb 3a gomnomororo ER-miarpamm, B sAKkiii Oynau BU3Ha4YeHI Taki
CyTHOCTI Ta iX atpudytu [30]:

— crienianizanis: iaeHTudiKaTop crerianizaili, Ha3Ba Ta OIuC;

— BUKJIAJa4: 1eHTU(]IKATOp BUKIAJaya, MPI3BUIIE, HOMEP TeledoHy,
ajipeca MpOKMBAHHS, €IEKTPOHHUH a/ipec Ta HaBaHTaXeHHS (y roJIMHaX);

— CIOUCOK CHemiaimizamii: 1aeHTU(IKaTop CIUCKY  Cleliaii3amnii,
1meHTudikaTop BUKIaAa4a, 1ICHTU(RIKATOP CHeIiai3altii;

— rpynu: iJIeHTU(]IKaTOp TPyNHu, HAMPSAMOK HaBYaHHS Ta KUIBKICTh
CTYJICHTIB;

— noAii: imeHTrdIKaTop Mojii, 1ara mojii, 1IeHTU(IKaTOp KOpUCTyBada
Ta OIMMC MOII;

— KOPHUCTYBaul: 1I€HTU(]IKATOp KOpUCTyBaya, MpI3BUIIE, 1M s, Ha3Ba
OOJIIKOBOTO 3alucy, TMapoJib, 1AEHTU(IKATOP pOJi, EJIEKTPOHHA ajapeca Ta
JIOJATKOBHUHU OITHC;

— MpeaMeT: 1AeHTU(IKaTOp IpeIMeTy, Ha3Ba, 1ICHTH(IKATOp BUKIIaga4ya
Ta 1AEHTU(IKATOP IPYIH;

— aynuTopii: 1eHTU(diKaTop ayauTopii, Ha3Ba Ta MaKCHUMalbHa
KUIBKICTh MICIIb.

ITlin yac mpoekTyBaHHsA 0a3u JaHUX Mg Aoaatrky "I'eHepaTop poskiaay"
BUKOPHCTOBYBaBCS MeTOT ""CyTHICTh-3B's130K" (ER-meTon). Lleit meTon nmependadae
pO3IJIAl 3aBlaHh HA HU3BKOMY DIiBHI TEPENl THUM, SIK MEPEXOJUTH JO BHUPIIMIECHHS

3aBJaHb OUIBII BUCOKOro piBHA. 3a momomororo ER-miarpamu Oyno po3pobiieHo



JIOT1YHY MOJIeJIb, B sIKiil OyJM BH3HA4Y€H1 CyTHOCTI Ta aTpUOYTH ISl NMPEIMETHOI
obnacti "I'eHepaTop po3kiany".

[lim Wac BCTaHOBIEHHS 3B'SI3KIB MIX CYTHOCTSIMH, BHUKOPHCTOBYBAJIHCS
3B'SI3KM MDK MOJSIMU OJHAKOBUX THUIIB a00 MOJISIMH, 110 MalOTh B3a€MO3B'SI30K.
3B's3KkM MK TaOJMIsIMU OyJM BCTAHOBJICHI 3a JOMOMOTOIO 30BHIIIHIX KITFOYiB
OJHI€T TaONUIl Ta BHYTPIIIHIX KIIOYIB 1HIIOI TaOnuii. Y Joriy”iil moxaeni 0a3u
JTAHUX BUKOPHUCTOBYBAJIUCS 3B'S3KH THMY "OAWH J0 oaHOro", "oauH a0 6araTthox"
Ta "Oarato no Oaratpox". lle A03BOMMIO KOPEKTHO MOOYIyBaTH 3B'SI3KH MIX
TaOIUIAMH, 10 3a0e3neuye HaJle)KHEe (PYHKIIOHYBaHHS 0a3M JaHUX IS TOTped
noaatky "['eneparop po3knangy".

OpranizoBaHO Taki 3B'SI3KM MK TaOJIUISIMU:

- «Crermamizanisy (mose «Specializationldy) - «Crucok
cnetiam3zaniit» (mone «Specializationldy), Bug 38’s13ky 1:N;

— «Buknagau» (mose «Teacherld») — «Cnucok cnerianizaiiin» (mosue
«Teacherldy), Bun 3B’ s13ky 1:N;

— «Buknagauw» (none «Teacherld») — «IIpeamer» (mone «Teacherldy),
BUJ 3B’ 513Ky 1:N;

— «I'pynu» (mone «Groupld») — «IIpenmer» (mone «Groupld»), Bun
3B’ 513Ky 1:N;

— «KopuctyBauy (mone «Userld») — «Iloaii» (mone «Userld»), Bunm
3B’s13Ky 1:N.

VY mporeci npoekTyBaHHa 0a3u maHux i noaatky "['eHeparop poskmamy"
Oyno Buxopucrano ER-miarpamy, sika € kiodoBuM eramnom y po3poOmi. ER-
JiarpaMa J103BOJISI€ B1IOOpa)kaTH 3B'A3KM MK CYTHOCTSIMU Ta iX aTpuOyTamu,
CTBOPIOIOYH Bi3yallbHE MIPEACTABJICHHS CTPYKTypH 0a3u nanux (puc. 3.1).

ER-nmiarpama nonomarae po3yMmiTH CTPYKTypy 0a3u JaHUX Ta BU3HAYUTHU
B32€MO3B'SI3KH M)XK CYTHOCTSIMH, IO BIUIMBA€E Ha TOJAJBITY poOOTYy 3 JaHUMHU Ta

pO3pOoOKyY (DYHKITIOHATLHOCTI CUCTEMH.



Groups

SpecializationsL

Specializations

# spedializationsld
SpecializationsMame
Description

7 SpecializationsLid
Specializations!d
Teachersld

% Groupsid
Direction

StudentCount

Teachers

Users

Logs

% Logsld
Usersld

EventMameShow

¥ Usersid
FirstMame
LastMame
UsersMame
UsersPassword
Raoleld
Description

¥ Teachersld
FirstMame
LastMame
Phone
Address
Email
Workload

Subjects

¥ subjectsld
SubjectsName
Teacherld
Groupsld

Classrooms

# Classroomsld
ClassroomsMame
Capacity

EventDate

Pucynox 3.1 — Jliarpama 6a3u gaHux

3.2 Po3poOka aJiroputMy A0JATKy

AnropuTM resepanli po3kiiaay CKIalaeTbCs 3 HACTYITHUX €TariB:

1. [Imimam3amigs. Ha modarky CTBOPIOETBCS MOYATKOBA MOIYJISIS
posknanaiB. KoxkeH po3kiiaa reHepy€eThbCsl BUMIAJKOBUM YHHOM, BPaXOBYHOYM BX1JIHI
JaH1 PO TPyIH, BUUTEIIB, IPEIMETH, KIACH 1 KIJIbKICTh YPOKIB HA THXK/ICHbD.

2. Ominka aganTuBHOCTI. [l KOXXHOTO  pO3KiIaaAy B TOMYJISIT
OOUHCIIOETBCS MOro amanTUBHICTh. lle BH3HAYA€THCS NUIIXOM TOPIBHSIHHS
po3Kiaay 3 3aJaHUMH OOMEXeHHsAMHU. Po3kmaam, sKi Kpalle BiAMOBIAAIOThH
O0OMEKEHHSAM, OTPUMYIOTh BUIILY OI[IHKY aJalTUBHOCTI.

3. Cenekuia. Ha ocHOBI OIIIHKM aIaiTUBHOCTI BUOMPAIOTHCS PO3KIAAH, AKI
OyIyTh TIEpEWTH [0 HACTYITHOTO IOKOJIHHSA. Ile 3miiCHIOEThCS dYepe3 eNiTHY
CEJICKI[I}0, /i€ HaWKpaul po3KJIaau 3aJUIIAIOThCS, a TaKOX 3a JOMOMOIOIO
TYpPHIPHOI CeNeKIIli, e 00uparoThCs PO3KIIAIU Ha OCHOBI iXHBOT aIalITUBHOCTI.

4. CxpeuryBanHsi. BuOpani po3kianyd CXpeuryroThCs, M0 MPU3BOIUTH 0O

CTBOpPEHHS HOBHUX po3kianiB. llelt mnpomec 3AIHCHIOETBCS 32 JOMOMOTOIO



OJTHOTOYKOBOI'O CXpPEIyBaHHS, JI€¢ BUOMPAETHCS OJHA TOYKA OOMIHY F€HaMH MIXK
PO3KJIaIaMHU.

5. Myramis. Jlesiki TeHH B PO3KJIajli 3MIHIOIOTHCSI BHITAJKOBUM YHWHOM JIJIS
BHECEHHS PI3HOMAaHITHOCTI B nomyJisAnio. Lle nonomarae yHUKHYTH 3acTpsIraHHS B
JOKAJIbHUX ONTUMYMax 1 TOCI1PKyBaTH HOB1 PIIICHHS.

6. OnoBnenHs nomyssaii. HoBa momyssiiis, ika CKJIaJa€eThCs 3 HaAKpammx
PO3KJIa/AiB MONEPEIHBOI MOMYJIALIT Ta HOBUX PO3KJIAAiB, OTPUMAHUX B pE3yibTaTi
CXpEIlyBaHHs 1 MyTallli, 3aMiHIO€ CTapy MOMYJIALIIO.

7. IlepeBipka YMOBHU 3yHHUHKHU. AJITOPUTM IEpEBIpsie, YU OyI0 JOCATHYTO
MaKCHUMAaJIbHOI KUIBKOCT1 MOKOJIHb a00 4M aJanTUBHICTh HAWKPAIIOTO PO3KIIATY
nocsriaa "igeasbHOro" 3HAYeHHs. SKIIO III YyMOBU BHKOHYIOTHCS, QJITOPUTM
3yNUHSETbCS. B 1HIIOMY BHUIAAKY, aNrOPUTM IOBEPTAETHCA OO KPOKYy 2 1
MPOAOBIKY€E LUK JJI1 HACTYITHOTO MOKOIIHHS.

8. Pesynprar. Ilicis 3aBepuieHHS aaropuTMy, HaMKpaliuii po3kian 3
OCTaHHBOI MOMYJIALIl BBaXAa€TbCAd KIHIEBUM pe3yiapTaToM. Llelt poskman
MpECTAaBIIsE€ HalKpalle pillleHHs, IKe aJITOPUTM 3MIT 3HAWUTH JUIs 3a/1a4l TeHeparlii

PO3KIaNy 3 YpaxXyBaHHAM 0OMEKCHb.

3.3 Po3poOKka OCHOBHUX MOJYJIIB

[licns ycmimHOro CTBOpeHHs 0a3u JaHUX, HACTYITHUM KPOKOM € 1HTerparis
0a3u JaHUX 3 CHUCTEMOIO 3a JIOMOMOTOIO0 IHTETPOBAHOI cepedau po3pobku Visual
Studio 2019. Ile Hamae po3poOHUKAM 3pyYHUM CrOCiO B3aeMoii 3 06a3010 JaHUX
IUIIXOM BUKOPUCTaHHS rpadiuyHOro iHTepdeiicy Ta CTBOPEHHSA 3B'SI3KIB MIXK
TabnuisiMu 6a3u JaHuX Ta GopMamMu I0AATKY.

JIist yCninmHOro MigKJII0YeHHs 0a3u AaHUX A0 MPOEKTY BUKOPUCTOBYETHCS
daiin «App.configy. ¥ upoMy ¢aiiai HeoOXiTHO CTBOPUTH 3MIHHY MiJ] HA3BOIO
«CONNECT»Y, axa Oyne MICTUTH TapaMeTpH MiIKIIOUYCHHS 10 0a3u naHux (IuB.

puc. 3.2). 11 mapameTpyn MOXYTh BKJIIOUAaTH IM'sl cepBepa, Ha3By 0a3u JaHUX,



imeHTu(ikaiiiiHl aHi KOpPUCTyBaya Ta 1HII HaJalITyBaHHS, SKI BHU3HAYAIOTh
Croci0 A0CTyIy 10 0a3u TaHUX.

[Ticns BusnauenHs 3miHHOI «CONNECT» y daitmi  «App.configy,
PO3POOHHUKH MOXYTh 3pYYHO KEepyBaTH TapaMeTpaMH IiIKIIOYEHHS 10 0asu
naHuxX 0e3 HEOOXiMHOCTI BHECEHHs 3MIH y BHUXIIHMA Koj mporpamu. lle
3a0e3mnedye OUTBIIy THYYKICTh Ta JICTKICTh YIPaBIiHHSA 0a30l0 MaHMWX ITiJ Yac

PO3pOOKH Ta eKCIuTyaTallli JOIaTKy.

I <appsettings:
<l -- NioknoueHHa A0 G633W O3HWX --3
- <add key="CONNECT" wvalus="Provider=Microsoft.let.OLEDE.4.8;
Pata Scurce=|Databirectory|‘\DataBase.mdb;"/»
</appsettings>»

Pucynok 3.2 — IlapameTpu HanamTyBaHHS 3’ €IHaAHHSA 3 023010 JaHUX

[Ticns  ycmimHoro HamamtyBaHHs 3MiHHOT "CONNECT" B daitm
"App.config", cucteMa oTpuMye AOCTYII 10 0a3u TaHUX, IO T03BOJISIE MIAKIIOYATH
tabmuii O6a3um g0 ¢dopm npoxarky. lle Hamae KopucTyBauaMm MOMKJIMBICTD
B3a€EMOJIISITU 3 IaHUMHU, JI0JIaBaTH HOBI 3alMCH, pEeIaryBaTi 1CHYIOYl Ta BUIAJISATH
HenoTpiOH1 AaHi. Takuil miaxia copoliye podoTy 3 6a3010 JaHUX Ta 3a0e3nedye
3py4YHE YIpaBIiHHS 30€peKeHOI0 1HPOpMAIII€IO.

Jlist 3a0e3nedeHHst eheKTUBHOT poOOTH 3 0a3010 JAaHUX BUKOPUCTOBYETHCS
npocTip iMeH System.Data.OleDb. Ileit mpoctip MmicTuTh Halip KiaciB, SKi
JIO3BOJISIIOTH B3a€EMOJIISITH 3 023010 JaHUX, BUKOHYBATH 3aITUTH Ta 30€piraTu 3MiHH.

OnuH 13 KJIIOYOBUX KiaciB B mpocTopi iMeH System.Data.OleDb - ue
OleDbConnection. Bin 3abe3mneuye 3B's130k 3 0a3010 JaHUX 1 HAaJa€ MOXKJIUBICTh
BUKOHYBAaTH PI3HOMaHITHI omepauii 3 AaHUMH, Takl SK BCTaBKa, OHOBJICHHA Ta
BUJIaJieHHsT 3amuciB. llell kimac mpormoHye IMMPOKI MOKIMBOCTI NIt poOOTH 3
JTaHUMU y 0a31 TaHUX Ta BUKOHAHHS PI3HUX 3aIUTIB.

VY nporieci po3poOKH TPOESKTY MOXKHA BUKOPUCTOBYBATH €JI€MEHT menuStrip
JUIs CTBOPEHHSI MEHIO Yy TOJOBHOMY BikHI gomatky (puc. 3.3). lleit ememeHnt

JOAAEThCS A0 iHTepdeicy mporpaMu 1 JA03BOJISIE CTBOPUTH 3pY4YHY HABITAIlIO Ta



B3a€EMOJIII0 3 KOPHCTYBauyaMU NUISIXOM BHOOpY OILIA Ta BHUKIUKY (PYHKIIN
IpOorpamu.

BukopuctanHs MEHIO y TPOEKTI JOMOMarae CTBOPUTH 3pYy4YHHH Ta
IHTYITUBHO 3pO3yMUIUH 1HTepdeiic, 0 MoJeruye KOpUCTyBaHHS MPOrpaMor0 Ta
CIpHUsi€ TOKPAILIEHHIO 3araJIbHOTO JIOCBIAY KOPHUCTyBaya.

—E =
Vrpaeninra i Cucrema Type Here

Pozinag

Pucynok 3.3 — JlogaBaHHs FOJIOBHOTO MEHIO

JUIs KOXXHOTO NYHKTY MEHIO OyJ0 po3po0JieHO BIANOBIIHUN KOJ, IO
BIJIMTOBIJIa€ 3a CTBOPEHHS HOBOTO €K3eMIUTAPY (GopMu mpu BUOOpi MyHKTY. [Ipm
BIJIKpUTTI MIEBHOTO MTyHKTY MEHIO, BiAMOBIAHA (hopMa CTBOPIOETHCS, 1 ii BIKHO cTae
aKTUBHHM, IIO JI03BOJISIE KOPUCTYBady B3a€EMOJIIATH 3 HEIO.

Jlist  3a0e3medeHHsT KOPEKTHOTO BimOOpakKeHHS BIKOH Ta YHHKHEHHS
MO>KJIMBUX KOH(IIIKTIB, OyB AOJaHUN KOJ, 10 3a0€3Medye 3aKpUTTS MOMEePETHBO
BIJIKPUTOTO BiKHA Mepe BIAKPUTTSAM HOBOTO. 3aCTOCYBAaHHSI I[bOTO KOAY J03BOJISIE
BIJIKpUBATH JIMUIIIE OJHE BIKHO OJIHOYACHO, 3aMIHIOIOUM TOTIEPEIHE BIKHO HOBUM
pu BUOOP1 MyHKTY MEHIO.

[TomiOHMIT KOJ 3aCTOCOBYETHCS NJisi BCIX MYyHKTIB MEHIO, 3a0€3Meuyoun iX
NpaBWIbHY pPOOOTY Ta B3a€MO3B'SI30K 3 BigmoBimHumu ¢Gopmamu. Lle mo3Boise
3pYyYHO TMEPEXOAWTH MK Pi3HUMH (PYHKIIOHATPHAMH MOJYJISIMH IPOTPAMH Ta

3a0e31nedye KOPEKTHE BiIOOpaKEHHS Ta B3aEMO/IIIO 3 BIKHAMHU.



Ha puc. 3.4 HaBeaeHO MpUKIIAT KOAY, IO LUTFOCTPYE IO JIOTIKY JUISl OJHOTO 3
nyHKTIB MeH1o. Lle#t ko BiAMOBia€e 3a CTBOPEHHS BIMOBIIHOI (hOpMH TIPU BUOOPI
NYHKTY MEHIO Ta 3aMiHy MONEpPEAHbO BIAKPUTOTO BIKHA HOBUM. Takuil MiAXif

3a0e3neuye npaBuiIbHy poOOTY MPOTrpaMu Ta 3pyUHy B3a€MOJIIIO 3 KOPUCTYBaYEM.

private void posknaaToolstripMenultem Click{object sender, Eventargs e} {
CloseAllWindows();
cchedulesForm schedulesForm = new SchedulesForm();
schedulesForm.MdiParent = this;
schedulesForm.Windowstate = FormWindowstate.Maximized;
schedulesForm. show( ) ;

Pucynok 3.4 — Koa myHKTiB MEHIO

[Ticnst pboro po3poOJieHO cheriaibHl Kiaacu Jis e(PeKTUBHOT MaHIMyJISALil
0azor0 nanux. HactynHuid omuwic MICTUTH ()parMeHTH peani3alii BaKJIUBUX
METO/IIB, SIKI BUKOPHUCTOBYIOTbCSI B IMX Kjacax. Hampuxman, nns 30epexeHHs
iH(popMallli npo BUKIagaya y 0a3l JaHux OyB CTBOPEHHUHA METOJ 3 Ha3BOIO
«InsertTeachers», 1 Horo BUXiAHUI KO/ MPEACTaBICHO Ha pucC. 3.5.

public void InsertTeachers(string LastName, string FirstMame, string Phone,
string address, string Email, int workload) {
string Sqlstring = "INSERT INTO Teachers {LastName, Firstwame, Phone, Address, " +
"Email, workleoad) values(?, 2, #, ?, 2, }";

using (0lebbConnection conn = new CleDbConnection{_ConnsString)) {
using {0leDbCommand cmd = new OlelbCommand(Sqlstring, conm)) {
cmd.CommandType = CommandType.Text;

cmd.Parameters.addwWithvalue("Lasthame”, LastMame);
cmd.Parameters.addwWithvalue("FirstName”, FirstMame);
cmd.Parameters.addwithvalue("Phone™, Phone);
cmd.Parameters. addwithvalue("Address", Address);
cmd.Parameters.addwithvalue("Email™, Email);
cmd.Parameters.addwWithvalue("Workload"”, wWorkload);
conn.open();

cmd . ExecuteMonQuery () ;

conn.Close);

Pucynok 3.5— Kon merony «InsertTeachers»

Meton "InsertTeachers" BuKOHYe BCTaBKy AaHMUX NMPO BHKJIagadya 10 Oa3u
naHux. 3anuT dopmyeThes Ang tabnuii "Teachers" 1 Bkitovae mons "LastName",

"FirstName", "Phone", "Address", "Email" ta "Workload". 3HaueHns nux mosiB



NepealoThes SIK mapameTpu. [licis BUKOHAHHS 3aluTy, 3'€AHAHHS 3 023010 JaHUX
3aKpUBAETHCS.
JIns BUIANeHHsI MaHUX NPO BUKJAJgaya, TaKoX OyB poO3poOJEeHUN METO/I,

KOJI SIKOTO TIPEJICTABJICHO Ha puc. 3.6.

public void DeleteTeachersByTeachersId{int TeachersId) {
string SgqlString = "DELETE FROM Teachers WHERE TeachersId=" + TeachersId.ToString();
using {(0leDbCommand cmd = new OleDbCommand(Sqlstring, conm)) {
conn.opend);
cmd . ExecutenonQuery();
conn.Close};

¥

Pucynok 3.6 — Kon merony «DeleteTeachersByTeachersId»

Meron "DeleteTeachersByTeachersld" BukopucTtoByeThCS NIl BUAQICHHS
JaHUX Tpo BHUKJIanada 3 0a3W JaHUX 3a JIOMOMOIOK iX YHIKaJbHOIO
iaeHTrgikaropa. Lleii MeToa € 4aCTHHOI PO3POOKH MPOTrPaMHOTO MPOIYKTY, SIKHM
CHpPSMOBaHUM Ha aBTOMATH3AL1I0 MTPOLIECY CKIIAJaHHs HABYAJIBHOI'O PO3KIALY.

VY meroni BUKOHYeTbea (popmyBaHHsE SQL-3anuTy Juisi BUAAJIEHHS 3alHUCy 3
tabmuui "Teachers". 3anut mictute ymoBy WHERE, ne mnone "Teachersld"
MOPIBHIOETHCA 3 TIepeIannM 3HaueHHsIM rmapamerpa "Teachersld", mo nepenaeTses
meTony. Lle mo3Bossie BUOpaTH KOHKPETHOTO BUKJIaaqa JUIsl BUTATICHHS.

Hami, 3 Buxopuctanasm o6'ekta OleDbConnection, BCTaHOBIIOETHCS
3'emHaHHA 3 0a3010 JaHUX 3a JIOMOMOTOIO pAJiKa 3'€HAHHSA, SIKUWA 30€piraeThCs y
3miHHIE "_ConnString".

O06'ext OleDbCommand BukopucTOBY€eThCsl JUisi BUKOHaHHS SQL-3amury,
MEPEeIAHOr0 K NEPIINA apryMeHT KOHCTPYKTopy. SQL-3anut, 1o BUaasse 1aHi 3
Ta0JHIIl, IEPEJAETHCS B IKOCTI PSAAKA 3aMUTY.

[Ticnss BUKOHAHHS MIIKIIOYECHHS J0 0a3W JMaHUX 3a JIOMOMOTOI0 METOIY
Open() oO'exkty OleDbConnection, Bukiaukaetbcsi metoa ExecuteNonQuery()
o0'ekty OleDbCommand. Ileii metonm Bukonye SQL-3amuT 1 He TOBepTae

pe3yJbTar.



Hanpukinii, meton Close() BUKIMKAETBCS IJI 3aKPUTTS IMAKIIOUYCHHS 10
0a3u Ja”ux.

[Ticns 3aBepieHHs PO3POOKM BCIX KJIACiB PiBHSA JAaHUX, OYJI0 pO3pOoOJIEHO
BIAMOBIAHI (HOPMH, K1 JO3BOJSIOTH KOPHUCTYBadyaM B3aEMOJISTH 3 MPOrPaMoi0 Ta
BUKOHYBAaTH pi3H1 omepailii. OJHUM 3 TaKuX BaXJIMBHUX €JIEMEHTIB 1HTepeiicy €
dbopma 17151 pO3KIIaay 3aHITh HA THXKICHb.

Jlana ¢opma BHUKOPUCTOBYE (PYHKIIIOHAIBHICTh, IO OyJia peajizoBaHa y
KJlacax PIBHSA JaHUX, 3 METOI OTPUMAHHS Ta 30epeKeHHS TaHUX PO PO3KIIAT
3aHATh. BOHa B3aeMojie 3 MeTOJaMu, IO pealli3oBaHl B IHIIUX Kjacax, JJis
3abe3nedeHHss moTpiOHOTO (PyHKIIOHANTY. JleTanbHI OMUCH IUX METOJIB HABEJICHI

Ha puc. 3.7.

QopmyBaHHA posknagy @

BxioHi oaHi onA opMyBaHHA TUXHEBOrO pO3Knany:
TpuBanicTe 3aHATTE.  * (xB.)
KinekicTe 3@HATL 3 0OHOrO NpeaMeTy: *

PopmysaTH

Pucynox 3.7 — Po3pob6siaast hopmu popMyBaHHS PO3KIIALY 3aHIThH

Ilin wac iHimiamizamii ¢opmu, y i KOHCTPYKTOpl, BHKOHY€ETHCA
3aBaHTAXCHHS CIUCKIB JaHMX MPO TPYIH, BUKJIAAAdiB, MPEAMETH Ta ayAUTOPIl
(puc. 3.8). Lleii mporiec 3a0e3nedye HAsIBHICTh aKTyaJbHUX JaHUX IS TOJAJIbIIOT

B3a€MOIii 3 GOpMOI0.

public SchedulesForm() {
InitializeComponent();
_aroupsList = _aroupsProvider.cetallaroups(};
_TeachersList = _TeachersProvider.getAllTeachers();
_SubjectsList = _SubjectsProvider.getallsubjects();
_ClassroomsList = _ClassroomsProvider.GetallClassrooms();

h

Pucynok 3.8— Konctpykrop kiacy «SchedulesFormy



Y Bcix crTBOpeHuX (Qopmax 3a0e3medyeThcsl IepeBipKa KOPEKTHOCTI
BBeleHUX JaHuxX. KokHa ¢opMa Mae BIAacHMM METOJ IiJ HAa3BOIO
"IsDataEnteringCorrect", sikuii BUKOHy€ MEPEBIPKY JaHUX y BCIX OOOB'SI3KOBUX
nonsix. Ha pucynky 3.9 HaBeneHO NpHUKIa[ Takoro Meroay s dopmu
"TeachersForm".

Meton "IsDataEnteringCorrect"  BHUKOPHUCTOBYETBbCS ISl MEPEBIPKU
BBeAeHUX AaHux y dopmi "TeachersForm". Bin 3aiiicHIOE pi3HOMaHITHI IepEBIPKU
BIJIMOBITHO /IO BHMOT Ta OOMEXKEHb, MMOB'S3aHUX 3 TOJSMH Yy HaHid dopwmi.
Hamnpukiaza, MOXyTh MPOBOJIUTUCH MEPEBIPKU HA HASIBHICTH OOOB'SI3KOBUX TOJIIB,
npaBWIbHUN (PopMaT €JIEKTPOHHOI MOIITH abo HOMEpy TenedoHy, JOMYyCTUMUN
Jlana3oH YKCJIOBUX 3HAYEHD Ta 1HIII.

Le#t MmeTon rapaHTye, IO NEpe Nepenadyero JaHuX 3 GOpMH AJIs OAAIBIION
0oOpoOKM BOHM OyayThb MEpPEBIPEHI Ha KOPEKTHICThb, CHPHSIIOYM YHUKHEHHIO
MOXJIMBUX TOMUJIOK a00 HEKOpekTHOI o00poOku nanux. KopucrtyBau Oyne
npoiHpopMOBaHU Mpo OyAb-sKI BUSBICHI MOMHUJIKA 1 MaTUME MOXKJIHMBICTh
BUTIPABUTH iX TIEpe] MPOJOBXKECHHSIM poOOTH. MeTom Jid MEepeBipKU JaHWUX Ha

KOpekTHICcTh y ¢opmi "TeachersForm" npencrasienuii Ha puc. 3.9.

private bool IsDataEnteringCorrect() {
bool isCorrect = true;
if (_wvalidation.IsDataEntering(LastNameTBox.Text)) {

LastnamevaliadtionLbl.Text - lamesMy . Programéuttons.Requiredvalidation;
} else {
LastNamevaliadtionLbl.Text = NamesMy.FrogramButtons.Errervalidation;

isCorrect = false;

if (_wvalidation.IsDataEntering(FirstNameTBox.Text}) {

FirstNamevaliadtionLbl.Text = MNamesMy.ProgramButtons.Requiredvalidation;
} else {
FirstNamevaliadtionLbl.Text = NamesMy.ProgramButtons.Errorvalidation;

isCorrect = false;

if (_wvalidation.IsDataEntering(PhoneTBox.Text)) {

PhonevValliadtionlbl.Text = MWamesMy.ProgramButtons.Requiredvalidation;
} else {
PhonevaliadtionLbl.Text = MamesMy.Programeuttons.errorvalidation;

iscorrect = false;

if (_validation.IsDataConvertToInt{WorkloadTBox.Text)) {

workloadvaliadtionLbl.Text = NamesMy.FrogramButtons.Requiredvalidation;
} else {
workloadvaliadtionLbl.Text = NamesMy.ProgramButtons.Errervalidation;

iscarrect = false;

return isCorrect;

I3

Pucynox 3.9— Kox metosy 115t mepeBipKy KOPEKTHOCTI BBEJICHUX TAHUX



Hactynmaum eranmom po3poOku Oyja0 CTBOpPEHHS TOAIl i HA3BOIO
"FormingBtn Click", sika crpanboBye Mmiciisi HaTUCKaHHS KHomku "dopmyBaTu'.

L5 mofiisi BUKOHY€ETBCSA 3T1THO 3 KOJOM, HaBeZeHUM Ha puc. 3.10.

private void FormingBtn_Click{object sender, Eventargs e) {
if (IsDataenteringCorrect()) {
CreatesShedule(};

Pucynox 3.10— Kon noaii «FormingBtn_Click»

Bxazana mnomis Bukiaukae wMeronx 3 Ha3Boro "CreateShedule", sxwuit
BIJINIOBIIA€ 3a CTBOPEHHSI PO3KIAAYy 3aHATh 3a JONOMOIOI TIE€HETUYHOI'O
anroputMmy. Lleit MeTo BUKOPUCTOBY€E HaJaH1 BXIJIHI JJaH1 [IPO IPYIH, BUKJIAAadiB,
OpeIMeTH Ta ayAuTopli, a TakoX JedKl MapaMmMeTpu, 1100 3reHepyBaTu

ONTHUMAaIbHUMN PO3KJIA1d 3aHATS. I[GTaJIBHI/Iﬁ OIIKMC IbOI'O MCTOAY HaBGIIeHI/Iﬁ Ha pHcC.

3.11.

private void Createshedule() {
ff set the lesson d i

nd number of lessons per week

int lessenDuration .TeInt22(LessonDurationTBox.Text); // minutes
int lesscnsPerieek = t.ToInt32(LessonsPerWeekTeox. Text); //einofGpaxae kinexicTe 3aHATe, Aki noBwHHL EinfyBaTHCE NPOTArOM COHOMO THXHA
J/ana koxHol rpynA. Us SMiHHa EMKOPHCTOBYETBCA ANA 3303HHA OGMENEHMb WOAO POSKNANY 3aHATH

//Ta anA CTEOPEHHA BWUNaOKoBMX pozknaais nia wac redepauii nodaTkosol nonynAauii B reseTHuHomy anropuTmi.

f{ Create the Genetic Algorithm instance
orithm ga = new Geneticalgerithm{_GroupsList, _TeachersList, _subjectsList, _ClassroomsList,
ssonDuration, lessonsPerieek);
ff Generate the optimal timetable
dule cptimalSchedule = ga.GenerateTimetable();

raport = "";
f¢ output the optimal schedule
console.WriteLine("ONTHMANEHWA po3Knan:™);
RaportTeox. Text == .Format("{e,-18}|{1, -25%|{2,

“rpyna“, "npegmet”, “BMKNagay”, “AyauTopia”, "Bmi
ar lesson in optimalschedule.Lessons) {
roup = _GroupsList.FirstorDefault(g => g.Groupsld == lesson.GroupId)};
subject = _subjectsiList.FirstorDefault{s =» s.SubjectsId == lesson.Subjectid);
teacher = _TeachersList.First ult{t =» t.TeachersId == lesson.TeacherId);
ms classroom = _ClassroomsList.FirstorDefault({c =»> c.ClassroomsId == lesson.ClassroomId);

-3e314{3, -15}1{2, -6}1{5, -4}I{6, -8}
", "heHs", "Napa”};

raport += .Format("{e,-18}|{1, -25}|{2, -3e}|{2, 15}|{2, &}|{5, 4}|{&, &}| ", group.Direction, subject.subjectshame,
teacher.FI0, classroom.ClassroomsMame, classroom.Capacity, lesson.DayOfWeek, lesson.Period);

RaportTBox. Text += raport;

T

Pucynok 3.11- Kog merony «CreateShedule»

Merton "CreateShedule" BukoHye mpoliec CTBOpEHHs pO3KJIaay 3aHATh. Bin
MpaIO€ HACTYITHUM YUHOM:

1. CniouaTKy BCTaHOBIIOIOTHCS 3HAUCHHSI IJIs1 TPUBAJIOCT1 OJTHOTO 3aHSTTS Ta
KUTBKOCTI 3aHSTh HAa THXKJICHB, SIKI OTPUMYIOTBCS 3 BIJMIOBIIHMX TEKCTOBUX IOJIIB

(LessonDurationTBox ta LessonsPerWeekTBox).



2. CTBOprOETHCA €K3eMIUIsIp TeHeTnuHoro anroputmy (GeneticAlgorithm) 3
BUKOPUCTAHHSAM CIOUCKIB TpyIl, BHKJIaJadiB, TpPEAMETIB Ta ayJauTopid
(_GroupsList,  TeachersList,  SubjectsList, = ClassroomsList), a Takox
BKa3aHUMH 3HAUEHHSIMU TPUBAJIOCTI 3aHSTTS Ta KUIBKOCTI 3aHATh HAa TUXKICHb.

3. 3amycKkaeTbes reHepallist ONTUMAIBHOTO PO3KIALy 3a JOTIOMOTOI0 METOTY
GenerateTimetable()  renermunoro  amroput™my. ONTHMaJIBHHA  PO3KIIAT
30epiraerbes y 3MiHHIN optimalSchedule.

4. BUKOHYETBHCS BHBEICHHS ONTUMAIBLHOTO pO3KiIamxy. KoxHe 3aHATTS
BUBOJMTBLCSA Yy BHUIJIAMI psAJiKa, SKUH MICTHThH 1H(QOpMAIlil0 Mpo TpyIy, MpeaMeT,
BUKJIaJlaya, ayIUTOPit0, 00CIT Marepiay, IeHb THXKHA Ta niepiof (mapy). Li psaku
JIOAAI0THCS 10 3MIHHOI raport.

5. Hanpukinii, 3reHepOBaHUN PO3KJIaa 3MIHHOI raport JOJIa€ThCA 10
TekcToBoro nojist RaportTBox, sike BiioOpakae onTUMaIbHUN PO3KIIA/.

[IpuBatHuii meton "FormingBtn Click" BuKiIMKaeThCS NpuU HATUCKAHHI
kHoniku "@opmyBatu". BiH mepeBips€ MNpPaBWIBbHICTH BBEJACHUX [aHUX 3a
nonomororo Merony '"IsDataEnteringCorrect" 1, sKmo aaHi BBEJIEHI KOPEKTHO,

Bukiukae meton "CreateShedule" st cTBOpEHHs pO3KIaay 3aHATh.

3.4 OyHKIIOHAJIBHE Ta MOAYJIbHE TECTYBaHHS

TecTyBaHHS BiAIrpae HaA3BUYANTHO BAXKIIMBY POJIb Y PO3pOOII MPOrpaMHOTO
3abe3rneueHHs "['eHepaTtop po3kiamy" Ta CHpHUs€e 3a0€3MEUYCHHI0 MOro SKOCTI Ta
HamiHocTi. el mporec mependadae aeranbHe TEPEBIPSIHHS PI3HUX ACHEKTIB
CUCTEMH, 3 METOI BIEBHEHOCTI B ii BIJNOBIAHOCTI BUMOTaM Ta OYIKYBaHHSIM
KOPHUCTYBaYiB.

[lin yac TecTyBaHHsS BUKOHYIOTHCA PI3HOMAaHITHI TE€CTH, IO OXOIUTIOIOTH
pI3HI acnekTH (YHKIIOHATBHOCTI cucteMu. Hampukiaa, TECTHM MPOIYyKTUBHOCTI
JIO3BOJISIIOTH TIEPEBIPUTH MIBUIKICTh Ta €(PEKTUBHICTH OOPOOKHM BETUKHUX OOCSATIB

JaHux cuctemoro. Tectu Oe3nmekd  BUSABISAIOTH MOTEHIINMHI  mpoOIeMu



3a0e3MeueHHs] O€3MeKH Ta CHPUSAIOTh 3aXMUCTY Bl MOXJIMBUX 3arpo3. Tectu
HAJIIMHOCTI MEPEBIPAIOTH CTA01IBHICTh CUCTEMH 3a PI3HUX YMOB Ta HABAHTAXKEHb.

[ToMuky Ta HEAOJIKH, IO OyJIM BHUSIBJICHI ITiJl YaC TECTYBaHHS (DIKCYIOTHCS
Ta BUIPABIAIOTHCSA, L0 CHpPUSE TMOKPAIIEHHIO SKOCTI Ta (PYHKIIOHAIBHOCTI
cucremu. Kpim TOro, TectyBaHHs 3abe3meuye BIEBHEHICTh y POOOTI CHUCTEMH
3TiHO OYIKYBaHb Ta MOTPeO KOPUCTYBAUiB.

Tect-ketic Nel. Bxin no cucremu. IlepeBipka Ha HasBHICTh MHPaBWIBHOI
aBTOpH3allli KOPUCTyBaya:

— BIIKpUTH (hOPMY aBTOPH3AILIIi;

— BBECTH ICHYIOUHMI JIOT1H Ta MapoJb KOPUCTYBaya;

— MEPEeBIPUTH, IO KOPUCTyBad Ma€ JOCTYI JO TOJOBHOI (opmu
3aCTOCYHKY.

B pesynpTaTi, KOpuUCTyBa4 Ma€ MaTH JOCTYIl JO TOJIOBHOI (opMH
3aCTOCYHKY.

Tect-ketic No2. JlomaBaHHSI HOBOTO 3amucy Mpo Bukianaya. [lepeBipka Ha
NPaBUJIbHICTh 3aIIOBHEHHS MOJIIB:

— BIJIKpUTH (POpMY JT01aBaHHSI HOBOTO 3aIMCy MPO BUKIIAaya;

— 3aMOBHUTHU BC1 00OB'SI3KOBI 10JIs (1M's, MP13BUILE, TOIIO);

— HATUCHYTH KHOTIKY «JlomaTmy;

— MEepeBIpUTH, 110 HOBHUM 3aluc MpO BHUKJIaJada 30epexeHuil y 0asi
TAHUX.

B pesynbTaTi, 3anuc npo BuKIagaya Mae OyTd AoJaHUN B 0a3y MaHUX Ta
B1JI0OpaYKA€THCS HA CTOPIHIII CIIMCKY BHUKJIQ/1a4iB.

Tect-keiic Ne3. PemaryBanHsi 3amucy mnpo Bukiagada. llepeBipka Ha
MPaBUJIBHICTD pPelaryBaHHs MOJIIB:

— BUOpaTH HEOOX1JHUM 3aMuC PO BUKJIIA1aya;

— 3MIHUTH 3HAYEHHS OJTHOTO 3 MOJIIB (HAPUKJIa, IPI3BUIIIE);

— HATUCHYTH KHOTIKY «30eperTuy;

— MIePEBIPUTH, 1110 BiIpeIarOBaHUM 3aIKC MPO BUKJIaTa4ya 30€peKeHUN y

0as3l JaHux.



B pesynbTaTi, 3anuc npo Bukiagada Mae OyTH BiJpeaaroBaHuii B 6a3i JaHUX
Ta B1I00OpaXa€eThCs Ha CTOPIHII CIMCKY BUKJIAadiB.

Tect-keiic Ned. ®dopmyBanHs poskinany 3aHsatb BH3. IlepeBipka Ha
NpaBUIBHICTH (POPMYBAHHS PO3KIAY:

— BIIKpUTH QopMy Uit GOpMyBaHHS PO3KIAY;

— BBECTH MapaMeTpH: TPUBAIOCTI 3aHATTS Ta KUTBKOCTI 3aHATH 3 OJTHOTO
peIMeTy;

— HATUCHYTH KHOTIKY «DopmyBaT»;

— MEepPEeBIPUTH, IO y BIAMOBIIHOMY BIKHI BigoOpa3wiIMCh JaHi Ta
MIEPEBIPUTH IXHIO aJIeKBATHICTb.

B pesynapTaTi QopmyeThcsi TpaBWIBHUN  CIHCOK PO3KIAny 3T1IHO
IMOCTaBJICHIN 3a1a4l.

Tecr-keiic Ne5. Bupanenns 3amucy npo Bukiagada. llepeBipka Ha
MPaBUJIBHICTH BUIATICHHS:

— BIIKpUTH (POpPMY BUIAJICHHS 3alUCY PO BUKJIAAa4a;

— BUOpaTH BUKJIa[ay4a, SKOro MOTPIOHO BUIATIUTH;

— HATUCHYTH KHOTIKY «Buaanutny;

— NepeBIpUTH, MO OOpaHWMi 3amuc Npo BUKIAnaya OyB YCHIIIHO
BUAJIEHUH 3 0a3u JaHUX.

[Ticns 3aBepreHHs (DYHKI[IOHAIBHOTO TECTYBAHHS CHUCTEMH, MPOBOJUTHCS
MOJyJbHE TECTyBaHHS, IO € BAXJIMBUM €TAalloM pPO3POOKH MPOrPaMHOTO
3a0e3nedeHHs. MoaysbHE TECTYBaHHS JO3BOJISIE TEPEBIPUTH POOOTY OKpPEMHUX
MOJIYJIiB IIPOTPaMH 3TiIHO BUMOT Ta crienudikaiii.

JIisi TIpoBEeICHHS MOJYJBHOTO TECTYBAaHHS BHKOPHCTOBYETHCS OKPEMHMA
npoekT tumy "Unit Test Project" y cepemosumi Visual Studio. ¥ mMexax mporo
MPOEKTY BU3HAYAIOTHCS TECTHU JUIsl PYHKIIM mporpamu, sSKi MUISraloTh MepeBIpI.
KoxeH Tect oxorumoe oOKpeMud (yHKI[IOHATIbHUI a00 METOAMYHUN AaCTIEKT
nporpamu. Ilicis BU3HAYEHHSI TECTIB 3aIyCKA€ThCS MOJYJIbHE TECTyBaHHS, SKE
MPOBOAUTHCSA JIJIsi KOKHOTO MOAayJisi okpeMo. Lle mo3Bosisie mepeBiputu podOTy Ta

pe3ynbTaTH KOYKHOTO MOJIYJISI BIATIOBITHO 10 OYIKYBaHMX BUMOT Ta CHeIu@iKalri.



PesynbTatit MOIYJTBHOTO TECTYBAaHHS TOJAIOTHCS JETANBHO, 30KpeMa, Ha PpHC.
3.12, mo gae 3Mory nepeBIpyUTH YCITIIIHE BUKOHAHHS TECTIB.

MoaynpHe TECTyBaHHS JOMOMAara€ BHUSBUTH TPOOJIEMH Ta MOMUIKH Ha
paHHIX eTanax po3poO0KH, IO CHpUSE TOKPAIICHHIO SAKOCTI Ta HaAIMHOCTI
mporpamMHoro 3abe3nedeHHs. BOHO M03BOJII€ BIEBHUTHUCH Y TPABHIHBHOMY

(GyHKIIIOHYBaHHI OKPEMHX MOJYJIIB MTPOrPaMHU Ta IX BiMOBIAHOCTI OYIKYBaHHSIM.

Test Explorer

> r-¢F'o A0 |D0| H-"4[EF T L-

Test Duration
] @ ScheduleGeneratorApplests (20)

4 @ ScheduleGeneratorApp.Providers.Tests (20) 3 ms
4 G ClassroomsProviderTests (20) 3 ms
] DeleteClassroomsByClassroomsldTest 3 ms

(/] DeleteGroupsByGroups!d < 1ms

(/] DeleteSpecializationsBy5pecializationsld < 1ms

@ GetAllClassroomsTest <1 ms

(] GetAllGroups < 1ms

® GetlllSpecializations < 1 ms

& GettllSubjects < 1ms

ﬁ GetDirection <1 ms

® InsertClassroomsTest <1ms

(/] InsertGroups < 1 ms

(/] InsertSubjects < 1 ms

(] SelectedClassroomsByClassrooms|dTest < 1 ms

(] SelectedGroupsByGroupsid < 1 ms

] SelectedSpecializationsBySpecializations|d < 1 ms

(/] SelectedSubjectsBySubjectsld < 1ms

(/] SpecializationsProvider < 1ms

(] UpdateClassroomsTest < 1ms

® UpdateGroups < 1ms

® UpdateSpecializations < 1 ms

& UpdateSubjects < 1ms

Pucynok 3.12 — Pe3ynpTaTu NpoBeIEHOr0 MOIYJIBHOIO TECTYBaHHS



3.5 [HCcTpyKIIisl KOpUCTYBayeBl MPOTrpamMu

3.5.1 Bumoru j0 amapaTHOTO Ta MPOTPaMHOTO 3a0€3MeUeHHS

Jlis  (duan.edu.ua) edexkTBHOrO  (QYHKIIOHYBaHHS  PO3POOJIICHOTO
POrpamMHOro MPOIYKTY MOTPIOHO BpaxyBaTdh MEBHI BUMOIHM JO amapaTHOro Ta
MPOTPaMHOI0 3a0€3MEUCHHS.

Bumoau 0o anapamnoeo 3a6e3neuenns (ela.kpi.ua)

Cucrema po3poOiieHa 3 OISy Ha CEpelHl MapaMeTpu o00JiaJHaAHHSA,
JOCTYMHOTO JUI CY4aCHHUX KOPUCTyBauiB. TakuM YHHOM, 0a30B1 BHUMOTH IO
ariapatHoro 3a0esnedenns (ela.kpi.ua) BkiIrouarOTh:

— npouecop. CepenHboro Kiacy HpoLEcop, CIIPOMOKHUN BUKOHYBAaTH
omepailii B peXUMI pealbHOro 4acy 0e3 3HayHUX 3aTpUMOK. PekoMeHayeTbCs
BUKOPUCTOBYBATH 64-01THI IPOLIECOPH JIJIs1 MAKCUMAJIBHOI TPOTyKTUBHOCTI;

— onmepatuBHa mnam'ate. Minimym 4GB RAM, peKOMeHI0BaHO
(ela.kpi.ua) 8GB abo OinbIme IS ONTUMATEHOTO BUKOHAHHS BOKKHX OIEparliii;

— micrie Ha aucky. He menme 1 GB BinsHOoro micis (ela.kpi.ua) na
JUCKY JJI BCTAHOBJICHHS ITPOTpaMu Ta 30€piraHHs BXIJTHUX Ta BUX1IHUX JAHUX;

— MOHITOp. PexoMeHayeTbcsi MOHITOp 3 PO3IIIBHOI 3IaTHICTIO HE
mMeHnme 1280 x 720 g1t 3py4HOTr0 KOPUCTYBaHHS 1HTEp(EiicoM nmporpamus;

— MHUIIa Ta KjiaBlaTypa: HEOOXIJHI JJIsl BBOAY JAHUX Ta YIPABIIHHS
IIPOrPaMOKO.

Bumozu 0o npoepamnozo 3abesneyenns

Po3pobnene nporpamue 3abe3nedeHHs: 0a3yeTbcss HA MOBI MPOTPaMyBaHHS
CH#, 1110 IUKTY€E MEeBHI BUMOTH JI0 IPOTPAMHOTO CEPEIOBHUIIIA;

— omneparfiina cucrema. Windows 7 abo HOBIiIE 3 OCTaHHIMH
OHOBJICHHSIMH, 5Kl miATpuMytoTh 3amyck .NET Framework;

— NET Framework. Bepcis 4.5 abo HoBimie, sika HeoOXigHa IS
BUKOHAHHS mporpam, Hanucanux Ha Mol C#. Ile 113 3a3Buuail B:ke BCTaHOBJICHE

Ha cydacHHX Bepcisx Windows;


http://duan.edu.ua/uploads/spetsializovana-rada/13759.pdf
https://ela.kpi.ua/bitstream/123456789/36400/1/Saliy_bakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/36400/1/Saliy_bakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/36400/1/Saliy_bakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/36400/1/Saliy_bakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/36400/1/Saliy_bakalavr.pdf

— Microsoft Visual Studio. Jlynst po3poOku Ta 3MiH, SIKIIO TOTPiOHO,
pekomenayethest Visual Studio 3 BCTAaHOBIEHUMH OHOBJICHHSMU;

— cuctema kepyBaHHs 6azamu manux (CYB/]). MS Access abo cymicHa
cucremMa Jijis 30epiranas Ta oOpoOKH BX1THUX JIaHUX Ta PE3yJIbTaTIB.

3arajioMm, 11l BUMOTH J03BOJISIIOTh KOPUCTYBayaM 3 PI3HUMHU KOHQITypalisiMu
CUCTEM  BHKOPHCTOBYBAaTH  po3poOjieHe TmporpamMHe  3a0e3rmedeHHs It

aBTOMaTI/IBaHﬁ IMponecCy CKIaaAaHHA HaBYAJIbHOT'O PO3KJIIAy.

3.5.2 BukopucTaHHs IpOrpaMHOIO MPOIYyKTY

[Ticns 3amycky nonatka "I'eHepatop po3kiany" Ha ekpaHi 3'sIBJISE€ThCS BIKHO
aBTOpU3aIlli, 1€ KOPUCTYBauy MOBMHEH BBECTU CBIiH JIOTIH Ta mapoib (puc. 3.13).
[leit KpoK € BaXKJIMBUM, OCKUIBKU BIH JI03BOJISIE 1IGHTU(IKYBATH KOPUCTyBaya Ta
3abe3reuye 0e3MeKy Horo NepcoHaIbHUX TaHUX.

VY pasi ycmimHoi aBTOpu3allii, KOPUCTYBau OTPUMYE JIOCTYI O TOJIOBHOTO
iHTEepdeiicy aomatka. B 1mpomy iHTEpdeiici KOpUCTyBad MOXKE BHKOHYBAaTH

PI3HOMAaHITHI J1ii BIJIMIOBIIHO JIO CBOET POJI1 Y CUCTEMI.

ABTOpM3ALIA B CHCTEMI

MNaruH ) |IT|Ci V|

Mapons  * | |

¥BiiATA
Peectpawin

Pucynox 3.13 — ABTopu3ailisi KOpUCTyBaua B CUCTEMI

B nonmarky "I'eneparop po3kiamy" JOCTYIHA MOXJIMBICTH PEeCTpariii s
KOPHUCTYBayiB, SKI II[e HE MarOTh OOJIKOBOTO 3amucy. Ha ekpani aBTopu3ariii
po3MilieHa kHonka "Peectpanisa”, sKy MOKHa BUKOPUCTOBYBATH JIJISl IEPEXOY 10
BIKHA peecTparlii, e He0OX1THO BBECTH HEOOX1IHY 1H(hOpMAIIiTO.

VY ¢opmi peectparii KopucTyBauy MOTpiOHO BKa3aTH CBOE 1M's, MpPI3BUIIIE,

JIOT1H Ta mapoib. L1 1aHi BUKOPUCTOBYIOTHCS AJIE CTBOPEHHS HOBOTO OOJIIKOBOTO



3anucy B cucteMi. Iliciis BBeIeHHS BCiX HEOOXITHUX JaHUX KOPUCTYBay MOBUHEH
HAaTUCHYTHU KHOIIKY "3apeecTpyBatucs'.

[Ticas ycmimHoi peecTpaiii KOpUCTyBad OTPUMY€E CBiil HOBHIl OOJIKOBHI
3aluC Ta MOXE BUKOPUCTOBYBATH HOTO It BXOJIY B CHUCTEMY. 3apeecTpOBaHUMN
KOpPHCTYyBau OTPUMY€ MOBHMH JOCTYN A0 BciX GyHKIiN nonatka "lI'eneparop
po3kiany" 1 MOKe 3IIMCHIOBATH Pi3HI Aii, MOB'A3aHl 3 yNPaBIiHHIM PO3KIAIOM
3aHSATh, BHECEHHSIM 3MiH Ta 1HIIMMH OIlepallisiM{, BIAMOBIAHO JI0 CBOT'O PIBHS

nocTyIry B cuctemi (puc. 3.14).

Peecrpauin

Mpizeumye:  * || |

IM's: ¥ | |

Onumc

Morun = | |

Mapons * | |

Maoteepoutn * | |

36eperti Buxig

Pucynok 3.14 — ®opma peecTpaliii KOpUCTyBayiB

Honarox "I'enepatop poskiany" TpONOHYE 3pYyYHHA 1HCTPYMEHT IS
MOIIYKY IMEH Yy BUTJISI/II BUNIAAAI0YOr0 CIIUCKY, IKM MICTUTh IMEHA KOPUCTYBaUiB.
Ile 3abe3mneuye MBUAKUN JTOCTYII 0 MOTPiOHOrO iMeH1 0€3 HEOOX1JHOCTI BBOJIUTH
Horo moBHicTIO. KpiM TOro, sKIo KOpUCTyBad BBOJWUTH IM'S 3 KiaBlaTypH,
nporpaMa aBTOMAaTHYHO TIEpeMIllye HOro Ha BEPXHIO YaCTUHY CIIHCKY,
CIPOITYIOYH MPOIIEC MOITYKY Ta JO3BOJSIOYN MIBUAIIC 3HANTH MOTPIOHE 1M's.

[Ticns ycnimHOi aBTeHTU(IKALli KOpPUCTyBaya B CHCTEMIi, BIJKPUBAETHCS
TOJIOBHE BIKHO mporpaMu. Lle BIKHO MICTUTh OCHOBHE MEHIO 3 JOCTYITHUMU

omuisiMu Ta QyHkuisMH (puc. 3.15). '010BHE BIKHO € UEHTPAIbHOI TOYKOIO



B3a€EMO/Iii KOPUCTYyBaya 3 MpOrpamoro, Jie BIH MOX€ BUKOHYBATH P13HOMAaHITHI i,
MOB'sI3aHI 3 YMNPaBIiHHSAM PO3KIAJOM 3aHITh, HAJAIITYBaHHSMH, MEPETIIsIOM
3BITIB Ta IHITUMU (YHKIISIMH, SIK1 BIMOBIIaI0Th HOTO POJISIM Ta MpaBaM JOCTYITy B
cuctemi. ['oJloBHE BIKHO 3a0e3medye 3pyUyHH Ta IEHTPpai30BaHUN TOCTYI O BCIX

(GYHKIIIOHATBHUX MOKIIUBOCTEH MIPOTPaMHu.

lenepatop posknagy = (m] X

Ynpaeninna  Josigukn  Cucrema

Pucynok 3.15 — 'ooBHE MeHIO nporpamu

VY nporpami peanizoBaHO JAB1 POJIi: CHCTEMHUHN aIMIHICTpaTOp Ta 3BUYANHUN
KopucTtyBad. CUCTEMHUI aJIMIHICTPATOp Ma€ MPUBLIET 7151 KepyBaHHS 00JIIKOBUMU
3aMnucaMy Ta Meperisay Mojaid CUCTEMH.

[lepm1 HIK MOYaTH BHUKOPUCTOBYBAaTHM CHUCTEMY, HEOOXIJHO BHECTH
1H(}OopMaIrio npo BUKIAAaviB, TPYIH, ayAUTOPIi, CIIEIIaTbHOCTI Ta IPEAMETH.

Jlns mopaBaHHS HOBOi HAaBYAJIBHOI TPYyNH KOPHCTYBady CHCTEMHU MOTPiOHO
nepeiTy 10 MeHto nporpamu "Josiaauku" -> "I'pynu". Ilicist ©boro BIAKpUETHCS
Bi/MOBITHA opMa, Ky MOKHA 1moOauntu Ha puc. 3.16. B 1iii dopmi kopuctyBay

MO€ BBECTH HEOOX1HY 1H(GOpPMAIIIIO TTPO HOBY TPYIIY.



lenepatop posknagy - [[pyna]

o5l ¥npaeninna  JosigHumkn  Cucrema g X

N= Tpyrm K-t cTyneHTis

| 2 lpyna b 25

3 Mpyna B 28
KinekicTe cTyOeHTIB: * D| 4 Tpyna 32

5 pyna O 27

Nopatk OUncTUTK Buxig

Pucynok 3.16 — dopma ompaitoBaHHs TaHUX PO TPYIU HABYAIBHOTO 3aKIaay

KpiMm Toro, B cucreMi iCHye MOXIMBICTh pefaryBaHHS 30€pEKEHHX TEM.
Jl1st ibOoro KOopucCTyBady MOTPIOHO B mpaBiit yacTuHi GopMu BUOpaATH BIAMOBIAHY
rpyny, IO TpHU3BEAE N0 BIAKPUTTS BIANOBIAHOI dopmu, sika 300pakeHa Ha
pucyHky 3.17. B miii ¢popmi KOpUCTyBad MOXE 3MIHUTH JIaHI TEMH 3aJ€KHO BiJ

CBOIX MOTPeO Ta BUMOT.

Peaaryeatu

Hazea:

lpynal |

KineKicTe CTYOEHTIE: ' |32 |

Buoanuti Buxio

Pucynox 3.17 — ®opma penaryBanss iHbopmailii BUOpaHOi Tpynu

VY mporpami "I'enepatop po3kiany" Takox € gopma, 110 TPU3HAYCHA IS
poOOTH 3 NaHUMM TPO CHEIllaTbHOCTI HaBuYaidbHOro 3akiaxy. Lls ¢gopma Hamae
KOPUCTYBauy MOKJIMBICTb JIOJaBaTH Ta 3MIHIOBaTH 1H(POpPMALID  MPO
CIEIIaJTbHOCTI.

JIyist nojaBaHHST HOBOI CHEIIaIbHOCTI KOPUCTYBauy HEOOXITHO TEPEUTH 10
MeHto mnporpamu "doBigHuku" 1 ob6paru nmyHkT "ChoeumiansHocTi". Ilicns 1poro
BIJIKpUETHCS BINMOBITHA QopMa, sika 300pakeHa Ha pucyHKy 3.18. VYV miit dopmi

KOPUCTYBa4 MOK€ BBECTU HEOOXIJHY 1H(POpPMAIIiI0 MPO HOBY CHELIANBHICTD, TaKy



K Ha3Ba, onuc, koja Tomlo. Kpim Toro, y dopmi AOCTYIHI OMIii A1 peaaryBaHHs
Ta BUJAJICHHS ICHYIOUMX CHEIiaIbHOCTEH, IO JA03BOJISIE KOPUCTYBaUy 3MiHIOBATH

JIaH1 BiJIMTOBITHO /IO TIOTPEO Ta BUMOT.

leHepatop posknagy - [CneyjiansHocTi]

o5l ¥npaeninna  [Josighvkn  Cuctema - & X

Nz CrnewansHicTe

Hazga: . IHdropmaUiiHi TexHonorii

MapKeTUHr

HoypHanicTika

Onuc: EKoHOMIKA

2
3
4
5 Pozpobka nporpaMHoro 2abezneusHHA
6  LUTY4YHWRA IHTenekKT

7

Kibepbezneka

Hopatw OumcTUTI Buxia

Pucynox 4.6 — ®opma omnpairoBanss iHdopmarlii BUOpaHoi CrieniabHOCTI

dopma, 110 BUKOPUCTOBYETHCS ISl OTIPAIIOBAHHSA JaHUX MPO CHEI[iaIbHOCTI
B nporpami "['eHepaTop po3kiany", HaJae MOXKIUBICTh KOPUCTYBady 3MIHIOBATH
30epekeH1 laHl Ipo crherianbHocTI. Lle 3A1iCHIoeThC MUIIX0M BUOOPY NMOTPIOHOT
CHEIaTbHOCTI 31 CIUCKY, SIKUW pO3TaIllOBaHWM Ha mpaBiit yactudi dopmu. [licus
BUOOpPY CHEMIAIBHOCTI, BIAKPUBAETHCA (oOpMa penaryBaHHsS, SIKa JI03BOJISIE
KOpPUCTYBauy BHECTH HEOOX1JIHI1 3MIHM JI0 JAHUX TIPO CHEI1aIbHICTh.

Y dopmi penaryBanHs, sika 300pakeHa Ha PUCYHKY 3.18, KopHucTyBad mMae
MO>KJIMBICTh BHECTHU 3MIHH JI0 PI3HUX aTpUOYTIB CIEUIATBHOCTI, TAKUX SK Ha3Ba,
ormuc, koA Tomo. [licms BHECEHHS 3MiH KOPUCTYBad MOXKE 30€pertd OHOBIIEHY
iH(dopmarrito, mo6 3mMiHKM HaOynu yuHHOCTI. Lleit mporec n03BossiE KOPUCTYBady
aKTyalli3yBaTH JlaH1 PO CHEHIaJIbHOCTI BIAMOBIAHO A0 TOTped Ta 3MiH, 5Kl

BUHUKAOTh B HABYAJIbHOMY SaKJ'IaI[i.



Peparysatw

Hazga:

EkoHoMika

Onwme:

CneuiankHic Te EKOHOMIKK CNPAMOB&HE Ha A
BWEYEHHA NMPHUHUWNIE Ta TEOPIA EKOHOMIYHOTO
POZBWTKY, YNPEENIHHA pecypcamn Ta
cpiHaHcamMn. CTyoeHTW BMBYAKTE
MIKpPOEKOHOMIKY (EKOHOMIKY OKpEMKX
NIANPWEMCTE Ta CNOXWMBAYIB) Ta
MaKpOEKOHOMIKY (EKOHOMIKY HELIOHANbHMX Ta

ronAANLUMY Riouio| Aiosornouai Mooo TwMouT

36epertu Bunanuti Buxin

Pucynoxk 3.18 — ®opma penaryBanss iHpopmallii BAOpaHOi CHEIiadIbHOCTI

VY nporpami KOpUCTYBau Ma€ MOKJIMBICTh OMPAIlbOBYBATH 1H(POPMAIIiIO PO
ayJIuTOpii Ta MPEAMETH 3a JOIOMOTOI0 BIAMOBIIHUX (POPM, K1 300pakeH] Ha pucC.
3.1913.20. Po6ota 3 uumMu popmamMu BiIOYBAETHCS 32 aHATOTTYHUM PUHIIUIIOM.

dopmMma Ji1s1 OmpallfoBaHHs AaHUX MPO ayauTopii, 300pakeHa Ha puc. 3.19,
HaJla€ KOPUCTYyBayy MOKJIMBICTh J0JIaBaTH HOBI ayAUTOPli a00 BHOCUTHU 3MIHH JI0
iIcHyIouuX. AHanoriuHo, Qopma Jyisi OMpalloBaHHSA J@HUX PO TMPEIMETH,
300paxeHa Ha pucyHKy 3.20, 103BOJIsI€ KOPUCTYBady J0JAaBaTH HOBI MpeaIMETH abo
penaryBaTy BKe 1ICHYHOUI.

O6uaBi dhopmu MarTh cxoxuil iHTepdeic Ta dynkmionan. Kopucrtysau
MO>KE€ BHECTHM HEOOXIIHY i1H(pOopMaIio Npo ayauTopito ado IpeaMeT, TaKy SsK
Ha3Ba, HOMEP, ONMUC Ta iHIIl aTpuOyTH. [licas BHECEHHS 3MiH KOPUCTYBad MOXKE

30eperTy OHOBJICHI /1aHi, 100 BOHU BPaXOBYBAJIUCS B CUCTEMI.

lenepatop posknagy - [AyawTtopii]

o5l ¥YnpaeninHa  fosigukn  Cucrema - 8 X
Nz AyouTopia BricTumicTs

“ | 2 AyauTopia 102 25
3 AyauTopia 103 28

BrMicTUMICTE: * l:l 4 AyauTopia 201 32
S AyauTopia 202 27

Nogatn OuncTTi Buxia 6 AyauTopin 208 150

7 AyauTopia 230 120

Pucynox 3.19 — ®opwma s onpairoBanus iH(Gopmarrii BuOpaHoi ayautopii



TenepaTop posknagy - [Mpeametn]

5 VYnpasninka  Jlosigankn  Cuctema .8 %
Nz Mpegrem Mpyna Buxnagay
booea - |___ilenecporenia___________________JroyneA  [Cuinfxon
H | 2 EnekTpoHika Tpyna A CMIT JxoH
3 Komn'loTepHa Hayka rpyna A CMIT OH
Buknanay 4 MporpamyBaHHA rpyna A CMIT [IKOH
Crit DxoH ¥ 5 MporpaMyBaHHs rpyna b IBaHOB OneKcii
6 ABTOMA3TWKA T3 YNPaBniHHA rpyna b IBaHOB OneKcii
Fpyna: * i, ! ;
7 IndopMaUiiHi TexHonori rpyna B IeaHoB OneKcii
TpynaA e 8 TenekoMyHikauil rpyna B MNeTpeHko OneHa
9 IHxeHepia maTepianie Mpyna B MeTpeHko OneHa
Aonata ST Bods 10 EHepreTHYHe IHXeHepCTEO Mpyna MNeTpeHko OneHa
11 EHepreTHWYHe IHXeHepCTED Mpyna O MeTpeHko OneHa
12 IHxeHepid Mpyna O MeTpeHko OneHa
13 ABTOMaTWKa Ta yNpasiHHA Mpyna O Kosanboe Irop
14 IHopMauifiHi TexHonori rpyna 4 KoBaneboe Irop
15 EHepreTHUHe iHXeHepcTBo rpyna O Koeansbos Irop
16 MOBO3HABCTEO rpyna LleBuyk Mapisa
17 Nitepatypa rpyna LeBuyK Mapisa
18 Couionoris rpyna LWeBuyk Mapia
19 MOBO3HaBCTEO rpyna B BacuneHko Bonogumup
20 IHxeHepia Mpyna B JuceHko ARApii
21 MeawumHa Mpyna B JNuceHko AHApiA
22 ExoHoMIKa Mpyna B JlnceHko AnOpiia

Pucynoxk 3.20 — ®opma 1151 onpaifroBaHHs iHpopmMallii BAOpaHOTo NpeIMETY

dopma 1719 OMNpallOBaHHS JaHUX MNP0 BUKJIAJAYIB HAJla€ MOXJIUBICTh
KOpPUCTYBauy J0JaBaTd HOBY 1HGOpMAIlil0O TPO BHUKIANAYIiB Ta MEpEriisgaTi

CIIUCOK BX€ ICHYIOUMX BHKJIaaa4iB (puc. 3.21).

TenepaTop posknagy - [Buknagaui

i Ynpasninea  Jlosigrmkn  Cuctema -8 x
Nz Mpizenwe I's Nz Tenedony

S 123456789
MpizEnwe: || | -

2 IeaHoB Onekcin +987654321

I . | | 3 KoBaneHko Mapis +555555555

Neren: | | 4 MeTpeHko OneHa +380987654321

K-CTb rof, Ha THROEHD: * D‘ 5 Koeanbos Irop +380987654322

6 WeBuyK Mapia +3B0987654323

E-mail ‘ ‘ 7 BacuneHko BonogumMnup +380987654224

Aapeca: 8 JuceHko AHApIKA +380987654325

Nonatu OumeTuTI Buxin

Pucynoxk 3.21 — ®opwma omnpairoBanHs iHGopmMariii mpo BUKJIa1a4yiB

JliBa yacTMHA BiKHA MpHU3HAuYCHA JJIA JI0JaBaHHS HOBOI 1HGoOpMaIi Mmpo
BUKIJIaa4iB y nporpami "['eHeparop posknamy". V 1l yacTuHI 3HAXOAATHCS OIS,
Jle KOpHUCTyBad MOK€ BBECTH JaHI NPO BUKIAIaya, Taki SK MPI3BHUIIE, 1M'A,

TenedoH, aapeca, KITbKICTh poOOYNX TOAMH HA THXKJICHb Ta €IEKTPOHHA IOIITA.



KopucrtyBau Mo’ke 3amoOBHUTH 111 TOJISI 3TITHO CBOiX MHOTpeO 1 TMICIsS ILBOTO
HaTUCHYTH KHOTIKY "Jlomatu", o0 30epertu HOBY 1H(oOpMaIlito Mpo BUKJIagayva.

[IpaBa wyacTMHa BiKHa BimoOpaka€ CHHCOK BHKJIAJadiB, SKi BXKe
3apeecTpoBaHi B cucteMi. KoXeH BHKIIaiad MpeCTaBICHUN K OKPEMHH PSAIOK Y
CHHCKY, /€ 3a3HaueHi MOro mpi3BHILE, iIM's Ta KOHTakTHI AaHi. KopuctyBau mae
MO>KJIMBICTh TIEPETIISAaTH CIUCOK BUKJIAJAdiB 1 3MIMCHIOBATH Pi3HI il 3 HUMH,
Taki sIK BUOIp KOHKPETHOT'O BHKJIajada JJIsd peaaryBaHHs JaHUX a00 BHJIAJICHHS
BUKJIa/1a4a 31 CIucKy (puc. 3.22).

Takuii pos3moain BiKHA JIO3BOJIIE KOPHUCTyBady 3pyYyHO KepyBaTH
iHpopMariero po BUKJIAAAYiB, JI0JAaBaTH HOBHMX BHUKIJIAJadiB Ta peAaryBaTH 4u
BUJIAJISITH ICHYIOUHX 31 CITUCKY, CIIPOITYIOYH MPOIIEC YIIPABIIHHS ITUMHU JaHAMH Y

KOHTEKCTI reHepallii po3KiIaay 3aHsTh.

Penarysatn

Mpiaemwe: * |KOEiaJ'Ib0Ei ‘ c . . =
pHBALE CreuiansHocTi: IHPOpMELiHI TExHonoril ~| | [Hopam

: . |
Irt'sA Irop e =/ CrewansHicTs

Neren: |"33|35‘E""'554322 ‘ Pozpobka nporpamHoro zabezneyeHHs

T T [ TR ErT: * ‘IB| 2 Kibepbezneka Bunanutn

E-mail: |ikova|0v@example com |

Appeca: eyn. Marapina, b

36epertu Buoanwtu Buxin 36eperm

Pucynox 3.22 — ®opma penaryBanss iHGopMmallii mpo BUKIATaqiB

VY naniii popmi TakoK MOKHA J0JIaBATH CHELIATBHOCTI JIS BUKJIA1auiB.

JInsi CTBOpPEHHs PO3KIAAy 3aHATh HA TUXKIAEHb, KOPUCTYyBady Nporpamu
NOTPIOHO BUKOHATHM HACTYMHI KPOKHU: MEpEeUTH 10 MeH "YnpaBiiHHA", micis
yoro oOpatu ommito "Poskmaa". 1li nmii BIAKPUIOTH BIKHO, sIKE€ 300pa’keHE Ha

pucyHKy 3.23.



leneparop posknagy - [PopmysadHa posknagy]

ot ¥npaenivna  [JosigHwkn  Cuctema - F X

BxioHi 0aHi oNA pOpMYBEHHA THXHEEOD POSKNaOY:

TpweanicTe 2@HATTE.  * (xe.)
KinekicTe 3aHATE 3 0OHOMO NpeamMeTy:

PopMyBaTH

Pucynok 3.23 — BikHo a1 popmyBaHHS pO3KIaaiB

®dopma, mpu3HAUYeHaA JJIs CKJIAJaHHA PO3KIaiB y mporpami "['eHepatop
po3kiaay", Hallae KOPUCTyBaueBl MOXKJIMBICTh BKa3aTh HEOOXI1JHI BXIJIHI JaHI Ta
3reHepyBaTH PO3KJIAJ 3aHAThH JUIsl HABYAIBHOTO 3akiany. Y 1ik ¢hopmi MpUCYTHE
1oJie JUisl BBEACHHS! TPUBAJIOCTI 3aHATTS Ta KUIBKOCTI 3aHATh 3 OJIHOTO IPEIMETY,
10 KOPUCTYBA4 MOYKE 3alIOBHUTH.

[licns BBemeHHA BXIAHUX JaHUX KOPHUCTyBad HATHUCKAE€  KHOTKY
"®opmyBatu", MO 3amyckae Mpolec TeHepalili po3kiaay 3aHsaTh. Pe3ynbrar
re’epailii po3kaay MpeACTaBICHUN Y BUTIIAI TAOJHIIl, € KOKEH PSIOK MICTUTh
iH(opMaIlil0 PO KOHKpPETHE 3aHATTA. B Tabmuui BKazaHi JaHl Mpo TIpyIy,

MpPEeIMET, BUKJIa/1a4ua, ayIMTOPit0, BMICT 3aHATTS, ICHb THXKHS Ta HOMED Mapu (puc.

3.24).



leneparop posknagy - [PopmysadHa posknagy]

ot ¥npaenivna  [JosigHwkn  Cuctema - F X
BxioHi 0aHi oNA pOpMYBEHHA THXHEEOD POSKNaOY:
TpweanicTe 2@HATTE.  * (xe.)
KinekicTe 3@HATE 3 0OHOMO NpeaMeTy: |:|

rpyna NpeameT BuKnaaay AyanTopia BmicT. | AeHe|Napa
rpyna A Komn'aTepHa Hayka CmiT OwoH AyauTopla 23@ 12e 1 2
rpyna B ABTOM3THKE Ta yNpaEninnA |IBaHoe Onekcii AyauTopia 1e1 L] 2 2
rpyna r MOBO3HEBCTED Weeuyyk Mapia AyouTopia 2e1 32 4 &
rpyna A Npor pamysaHHa Cmit gmoH AyouTopia 1e1 EL:] 5 1
rpyna B MEAHLMHA NUCEHKO AHAPIH AyouTopia 1e3 28 5 =
rpyna A Npor pamysaHHa Cmit gmoH AyouTopia 238 128 1 E
rpyna I NirepaTtypa WeByyk MapiAa AyouTopia 238 128 4 7
rpyna B Npor pamysaHHA IeaHoE Onekcii AyouTopia 238 128 1 5
rpyna B TenekomyHikaull neTpeHko Cnexa AyauTopia 238 128 5 4
rpyna g EHepreTHyHe iHweHepcTBe |MeTpeHke OneHa AyauTopia 1e3 28 1 &
rpyna A EnekTpoTexHiKa CMiT [moH AyauTopia 281 32 1 4
rpyna A Npor pamysaHHa CmiT gmoH AyouTopia 288 158 4 3
rpyna B Inpopmauidsi TexHonorii IBEHOE Onekcii AyvauTopla 183 28 3 5
rpyna g IHpopmauiini Textonorii |KoeanwoB Irop AyouTopia 183 28 1 1
rpyna B IHpopmauilini Textonorii |IeanoB Onekciii AyouTopia 183 28 3 5
rpyna A Npor pamysaHHa Cmit gmoH AyouTopia 2es 158 E E
rpyna A EnekTpoTexHika CMiT [JmoH AyouToplia 281 32 2 4
rpyna B Npor pamysaHHa IeaHOE Onekciin AyouTopia 238 128 1 5
rpyna j Thpopmauiiwi Texwonorii  |Kosanwos Irop AyouTopia 183 28 1 1
rpyna A NporpamysaHHa Cmit gwoH AyauTopia 288 158 1 &
rpyna r EHEpreTHyHe iHweHepcTBe |MeTpeHkoe OneHa AyauTopia 2e1 32 4 1
rpyna r MOBO3HABCTEO WesdyK Mapia AyauTopia 2e1 32 5 2
rpyna b ABTOM3aTHKE Ta ynpasainHAa |IsaHos Onexcid AyauTopia 238 128 2 4
rpyna B EKCHOMIKE NUcerko AHApii AyauTopla 181 38 2 7
rpyna A KoMn " OTepHa HaykKa CmiT OmoH AyouTopia 181 £ 2 2
rpyna B IHpopmauilini Textonorii |IeanoB Onekciii AyouTopia 288 158 2 3
rpyna B EKoHOMIKA NUCEHKO AHEPiM AyouTopia 281 32 3 4
rpyna j InmeHepia NeTpeHke OneHa AyouTopia 282 27 2 5
rpyna A EnekTpoTexHika CmiT [woH AyouTopia 181 38 4 5
rpyna B TenekomyHikaull neTpeHko Onexa AyouTopia 281 32 3 g
rowna B MOBO3HEBCTEO BECHASHKD BONOAMMAD AvauTopia 183 28 2 & e

Pucynoxk 3.24 — 3renepoBaHuil po3Kiiaja

VYrpaBiaiHHs 00JIIKOBUMHU 3alicaMu € BaXJIMBOIO (DYHKIIIEI0 B Mporpami
"T'enepaTop poskiaay" 1 JOCTymHa il KOPHUCTyBadiB 3 posutto "CucTeMHUi
aaminictparop". Ll dyHKIIS 103BOJIsE€ 3M1HCHIOBATH KOHTPOJIb HaJ OOJIKOBHUMH
3amrcamMu KOPUCTYBauiB CHCTEMH.

Jlist noctyny 10 ynpaBiiiHHS OOJIIKOBUMH 3allMCaMH, KOPUCTYBay 3 POJLIIO
"Cuctemuuit aami"ictparop" moBuHeH oOpatu om0 "KopucrtyBaui" |y
rOJIOBHOMY MeEHIO Tporpamu (AuB. pucyHok 3.25). Ilicis mporo BiAKPHUBAETHCS
BIKHO YMpaBIiHHSA OOJIIKOBUMM 3allMCaMH, JI€ MOXHA TMEeperyisiiaTi CIHCOK

ICHYIOUUX O0JIIKOBUX 3aIMCIB KOPUCTYBAYiB.



Terepatop posknagy - [Kopucrysavi cuctenm]

Y Ynpasninea  [Josigrnkn  Cucrema 5 X

Hen/m Puranna Wma TNorun Pons
: | tlsowwe newo ____lmc________|Crcremuni aauiniciparop
MpizBrue: | ‘

Irma's: * | ‘

Onmc

Pone CHCTEMHWA agMiHicTpaTop ~

Morun = | ‘

Mapons * ‘ |

MioTeepantn  * | ‘

Nonatn OumeTrTin Buxin

Pucynox 3.25 — YpaBiinas 00J1KOBUMH 3alIMCaMU

Y BikHI ymopaBiiHHS OOJIIKOBUMM 3alMCcaMU, KOPHUCTYBad 3 POJUIIO
"CucteMHHUH aaMiHICTpaTOp" MOXKE 31HCHIOBATH TaK1 Jii:

— nepersiaaTy iHGOpMaIlilo Mpo OOJIKOBI 3alMCH KOPUCTYBaviB, TaKy
K 1M'sl, pOJIb, IPaBa JOCTYITY Ta OOMEXEHHS;

— penaryBatu iHGOpMaIlir0 00JIKOBUX 3aMUCIB, 3MIHIOIOUW MapaMeTpH,
HaIpUKIIaa, poJi, MpaBa A0CTyIly a00 OOMEKEeHHS;

— CTBOPIOBATH HOBI1 OOJIIKOBI 3aIMCH JUIsl KOPUCTYBa41B, BCTAHOBIIOIOYH
iX poJi Ta mapaMeTpu JI0CTYIY;

- BUJIAJIATH CTapi OOIIKOBI 3aMKCH, SIKILIO 11e HEOOX1IHO.

s dyHKIsS 103BOJISIE CUCTEMHOMY aJMIHICTPATOPy 31HCHIOBATH TTOBHHMA
KOHTPOJIb HaJ OOJIKOBUMM 3allMCaMHM KOPHUCTYBaudiB 1 HaJAIITOBYBAaTH iXHI1
napaMeTpu BiAMOBIHO 10 BUMOT Ta MOTPEO CUCTEMHU.

Oynxkmis "Iloxaii", po3ramoBana B MeHio "Cucrema" (puc. 3.26), 103BoJsie
BIJICT€KYBaTH aKTHBHICTh KOPUCTYyBayiB Ta ixHi Aii. BoHa Hamae MOXJIMBICTDH
CUCTEMHOMY aJIMIHICTPATOPy KOHTPOJIIOBATH BHECEHHS 3MIH JO0 OOJIIKOBUX
3aMucCiB, HaJAIITYBaHHS CHUCTEMM Ta IHIN Jii KOPHUCTYBadiB. 3a JIOMOMOTOIO
¢bynkuii "Tloaii", agmMiHicTpaTop MOXe BIICIIAKOBYBATH 1CTOPIiIO MOAIN y cUCTeM,

10 J0NoMarae 3a0e3neunTy 0e3neKy Ta BUSBIISATH MOXKIIHMBI OPYLICHHS.



Tenepatop pozknagy - [CucremHnii xypran]

o5l Ynpaeninua

JosigHnen

Cucrema

o (=

x

oM o~ AWM

o e e e
A N

KopucTysay

MNogia

KopWwcTyBay BBIAWOE B cMCTEMY
KopWCTyBay BUALOE i3 cuCTemMn
KopUCTYBEa4 EBIMWOE B CUCTEMY
KopWcTyBay BMALIOE i3 CMCTEMK
KopucTyEay EBIAWOE B CUCTEMY
KopucTyBay BMALIOB i2 cUCTEMW
KopucTyEay EBIAWOE B CUCTEMY
KopWcTyBay BMALIOE i3 CMCTEMK
KopucTyBau BBIAWOB B cucTemy
KopWcTyBay BMALIOE i3 CMCTEMK
KopucTyEay EBIAWOE B CUCTEMY
KopWcTyBay BMALIOE i3 CMCTEMK

KopucTyEay EBIAWOE B CUCTEMY

KopucTyBad BBIALIOBE B CUCTEMY 30.05.2023 19:321

30.05.2023 19:30
30.05.2023 13:36
30.05.2023 13:36
30.05.2023 13:33
30.05.2023 13:33
30.05.2023 13:33
30.05.2023 13:33
13.05.2023 17:20
13.05.2023 16:54
13.05.2023 16:54
13.05.2023 16:50
13.05.2023 13:06
13.05.2023 13:06

< >

Pucynox 3.26 — I[loaii cuctemu

CucteMHUI >KypHall € HEBIJ'€MHOIO CKJIAJO0BOIO CHUCTEMU 1 MICTUTh
indbopmaniio mpo moxii, mo BinOyBaroThCS B cHCTeMi. MIOro BHKOPHCTAaHHS €
BAXUJIMBUM Ul BUSIBJICHHS TMOTEHLIMHMX mpoOjemM Oe3neku, Bpa3iuBOCTEH Ta
BIJICTEXKEHHSI [l KOpHCTyBauiB. BiH [03BOJII€E CUCTEMHUM aJMiHICTpaTOpam
neperisiaT 3anucy Mpo TOJii, Mo BiIOyBaloThes B cucteMi. Lle MoxyTh OyTu
Nojii, $KI CTOCYIOThCS HECAHKLIOHOBAHOTO JIOCTYIly, 3MIH HaJlalITyBaHb,
CTBOPEHHS Ta BUJAJIEHHS OOJIIKOBUX 3aIlMCIB, BAKOHAHHSA OCHOBHMX OIepaliil Ta
0araTo 1HIIOTO.

AHami3 CHUCTEMHOTO >XypHaly J03BOJSIE BHSIBUTH MOXKJIMBI MpOOIEeMH
Oe3MeKH, 10 MOXYTh BUHUKHYTH B CHUCTEMI, Ta CIIPUsE MIBUAKIA peakilii Ha HUX.
Hanpuknaza, KO CUCTEMHHUN >KypHal BigoOpaka€e HE3BHMYHY aKTHBHICTH a0o0
CIpoOM HECAHKIIOHOBAHOTO JOCTYITY, aJIMIHICTPATOP MOXE BXKUTHU BIJMOBITHUX
3aXO/IIB JIJIA 3aXUCTy CUCTEMH Ta ii TaHHX.

Kpim TOro, meperisiii CUCTEMHOrO XypHaidy J03BOJIE€ BIACTEKYBATHU [ii
KOpHUCTyBauiB y cuctemi. lle mMoxe OyTu KOpPUCHHM Il KOHTPOJIIO 32 IXHIMHU
JSIMA Ta BUSIBJICHHS MOXUJIMBUX MOPYIIEHb MOJITHK O€3MeKru ab0 HEIOCTOBIPHHUX
.

lono 3MiHM OOJIIKOBUX JAaHHUX, KOPUCTYyBadl MOXKYTb CKOPHUCTATUCS MEHIO

"[lepconamnizanisa”, 1e BOHU MOXYTh 3MIHUTH CBO€ 1M'sl, IapOJib Ta 1HII OCOOUCTI



naHi. Ile Hagae MOXJIMBICTH KOPUCTYBadaM 3MIHIOBATH CBOI JlaHI B OYJb-SIKUM

MOMEHT 3a HEOOX1THOCTI.
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36epertTu Buxin

Pucynox 3.27 — 3MiHa fjaHuX nepcoHanti3aili KOpucTtyBaya

3aKkpUTTsS NporpaMu 3AINCHIOEThCA 3a jgomomororo omiii "Buxin", ska
noctynHa y MeHro "VYmpaBmiHHA". Lled Kpok € BaXIMBUM I 3a0e3NeUYCHHS
Oe3MeKW Ta TMPABUIBLHOTO 3aBEpIICHHS pPOOOTH TMpOrpamMH, a TaKoX st
3amo0iraHHsl BTpaTi JaHUX Ta MOXKIMBHUM IpoOiemaMm 3 Oe3nekoro. Kopucrysau,
BuOpaBmM omnuiro "Buxia", mMoxe Oe3nedyHO 3aBEpIIMTH POOOTY 3 IOAATKOM 1

3a0e3neunTH 30€peXKEeHHs CBOIX JJTAHUX Ta HAJIAILTYBaHb.

3.6 BucHoBok

B nmanomy po3mini po3risiHyTO MPAKTUYHI ACTIEKTH PO3POOKH MPOTPaMHOTO
MPOIYKTY, 110 aBTOMATH3Yy€E MPOIEC CKIAAaHHSI HaBYAIBHOTO po3kiany. [leprmm
eTanom OyJi0 IPOBEICHO MTPOEKTYBAHHS 0a3u JaHUX 3 BUKOpPHCTaHHAM MS Access,
gka 3a0e3medye HeOOXimHUU (QyHKIIOHAN s 30epiraHHsa, O0OpoOKH Ta

BIITBOPECHHS BXIJTHUX JaHUX Ta PE3yJIbTaTIB.



[Topanpiia po3poOka CHUCTEMH BKIIIOYaja CTBOPEHHS ajIrOPUTMY JOAATKY,
OCHOBAHOT'O0 HA T€HETUYHOMY aJITOPUTMI, IO JO3BOJISIE TEHEPYBATU ONMTHUMAIbHUM
PO3KJIa]] 3aHATh, BPaXOBYIOUH BC1 BX1/IHI MTApaMETPH Ta OOMEKCHHS.

Hactynnuii kpok 00'€enHaB po3poOKy OCHOBHUX MOJYIIB CHUCTEMH, IO
3a0e3mevyoTh i1 (YyHKIIOHAJIBHICT, Ta B3a€EMOMII0 3 KOPUCTyBaueM. 30Kpema,
Oynu peaizoBaHl MOJYJII BBEJCHHS TaHWX, OOpOOKHM JaHUX, TeHepallii po3KiIamy
Ta B110OpaXe€HHs pe3yJIbTaTiB.

Hanpyxennit mporiec po3poOku Oynno AOMOBHEHO (YHKI[IOHATBHUM Ta
MOJYJIbHUM T€CTYBaHHSM, 1100 3a0€3MEUUTH CTa0lIbHICTh POOOTH Ta KOPEKTHICTh
BUKOHAHHS OCHOBHUX (DYHKIIIHM MPOTPAMHOTO MPOIYKTY.

3aKiHYY€ThCS PO3ALT JACTATBHOIO 1IHCTPYKIIIEID KOPUCTYyBaya MPOTpaMH, 1110
JIOTIOMO’KE€ 3pO3YMITH BUMOTHU JO alapaTHOro Ta MpOTrpaMHOro 3a0e3leyeHHs, a
TaKOX OCHOBM BHUKOPHUCTaHHS MPOTPAMHOTO MPOAYKTY. Takui MiaXix JO3BOJUTH
KOpPHCTyBa4aM IIBHIKO O3HAMOMHUTHCS 3 CHUCTEMOIO 1 moYyaTh eQEeKTUBHO

BHKOPHUCTOBYBAaTU i A CKIIAAaHHA OIITUMAJIBHOI'O PO3KJIaay 3aHATD.



BHUCHOBKU

OTxe, B Ipolieci BUITYCKHOT poOOTH OYyJI0 TPOBEICHO TIIMOOKE JOCIIIKEHHS
B 00J1acTi aBTOMAaTHU3aIlil Ipoliecy CKIaJaHHs HaBYaIbHOTO po3kiany. Lle Bkitouae
peTeNbHUI aHali3 BUKIIMKIB Ta POOJIeM, [0 BUHUKAIOTH MPU PYYHOMY CKJIa/JaHH1
pO3Kiamy, Ta TOPIBHSHHSA JIOCTYTHUX HAa PHHKY CHCTEM. 30Kpema, Oyio
po3msiHyTO Taki cuctemu sik Prime Timetable, Mimosa Scheduling Software,
Celcat Timetabler. Anani3 103BOJMB 3'iCyBaTH BHUMOTH JO HOBOi CHCTEMHU Ta
BUOpaTH HaWepEKTUBHIINII AITOPUTMHU I il peamizarii, 30KpeMa Te€HETHYHUU
QJITOPUTM.

TexHOIOTIYHOI0 ~ OCHOBOIO  MPOTPAMHOTO  MPOIYKTYy  CTaja  MOBa
nporpamyBaHHsi C#, 10 BHUPI3HAETHCS CBOEK HAMINUHICTIO Ta IUPOKUMHU
MOXIUBOCTAMHU. J1Jis 3a0€3neueHHs THYYKOCT1 Ta MPOAYKTUBHOCTI PO3poOKHU OyIio
oOpano cepenounie Visual Studio. OcHOBY apxXiTEKTypu NpPOIAYKTY CKJIagae
TPHOXpiBHEBA CTPYKTypa, M0 BKIoudae Oi3Hec-moriky (BLL), inTepdeiic
kopuctyBaua (Ul) ta moctyn go nmanux (DAL), xoxkeH 3 skux OyB JeTallbHO
pO3pO0IICHHH Ta HAJAIITOBAaHUH.

VY mporiect nmpakTUYHOL peanizalli cuctemu OyJsia po3pobiieHa 0a3a JaHUX B
MS Access, po3p0o0IeHO TeHETUYHUI aJIrOpUTM IS aBTOMAaTUYHOTO CKJIaJaHHs
PO3KJIaay, peaidi3oBaHO OCHOBHI MOAYJII CHCTEMHU. YCi €IEMEHTH CHUCTEMH OyJn
MPOUIIM MOAYJIbHE Ta (DYHKI[IOHATIbHE TECTYBaHHS 111 3a0€3MeUeHHs CTa0lIbHOI
poboTH.

OxkpiM TexXHIYHOI peani3allii, BKJIMBUM aCIIEKTOM pOOOTH OYyJI0 CTBOPEHHS
3pO3yMUIOI Ta JETalbHOI I1HCTPYKIII KOPHUCTyBaya, IO BKJIIOYAE HE JIUIIE
iH(}opMaIlii0 PO BUKOPHUCTAHHS MPOTPAMHOTO MPOIYKTY, aje ¥ BHUMOTH [0
armapaTHOTO Ta MPOTPaMHOTO 3a0e3meueHHs.

VY 3araJilbHOMy KOHTEKCTI, pe3yJbTaTH BHUITYCKHOI POOOTH MIATBEPIKYIOTb,
0 PpO3poOKa BHUCOKOSKICHOTO TPOTPAMHOTO TPOAYKTY JUIsl aBTOMAaTH3aIlil
IPOIECY CKIIaJaHHS HaBYAJIBLHOTO PO3KIAAy € CKIAIHHUM, ajie BKpail aKTyalbHUM

3aBJaHHAIM.
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Honatok A. JIicTUHTH TIporpamMu

Jlictunr 1. Kox knacy «TeachersProvider»
using ScheduleGeneratorApp.AppCode;
using System;
using System.Collections.Generic;
using System.Data;
using System.Data.OleDb;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace (pastebin.com) ScheduleGeneratorApp.Providers {
class TeachersProvider {
private string _ConnString =
System.Configuration.ConfigurationSettings.AppSettings["CONNECT"];
public void InsertTeachers(string LastName, string FirstName, string Phone,
string Address, string Email, int Workload) {
string SqlString = "INSERT INTO Teachers (LastName, FirstName, Phone, Address, " +
"Email, Workload) Values(?, 2, ?, ?, 2, 2)";

using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {

cmd.CommandType = CommandType.Text;
cmd.Parameters. AddWithValue("LastName", LastName);
cmd.Parameters.AddWithValue("FirstName", FirstName);
cmd.Parameters.AddWithValue("Phone", Phone);
cmd.Parameters.AddWithValue("Address", Address);
cmd.Parameters. AddWithValue("Email™, Email);
cmd.Parameters.AddWithValue("Workload", Workload);
conn.Open();
cmd.ExecuteNonQuery();
conn.Close();

}
}
}
public List<Teachers> GetAllTeachers() {
inti=0;

string SqlString = "SELECT * FROM Teachers";

List<Teachers> listAllTeachers = new List<Teachers>();
using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {
conn.Open();
using (OleDbDataReader reader = cmd.ExecuteReader()) {
while (reader.Read()) {
Teachers oneTeachers = new Teachers();
oneTeachers.Number = ++i;
oneTeachers.Teachersld = Convert. ToInt32(reader["Teachersid"]);
oneTeachers.FirstName = reader["FirstName"]. ToString();


https://pastebin.com/pD4H9uqG

oneTeachers.LastName = reader["LastName™].ToString();
oneTeachers.FIO = oneTeachers.LastName + " " + oneTeachers.FirstName;
oneTeachers.Phone = reader["Phone"]. ToString();

oneTeachers.Address = reader["Address"]. ToString();

oneTeachers.Email = reader["Email"].ToString();

oneTeachers.Workload = Convert. ToInt32(reader["Workload"]);
listAllTeachers.Add(oneTeachers);

}

conn.Close();

¥
¥

if (listAllTeachers.Count == 0) {
Teachers noTeachers = new Teachers();
noTeachers.Teachersid = 0;
noTeachers.Message = NamesMy.NoDataNames.NoDatalnTeachers;
listAllTeachers.Add(noTeachers);
}

return listAllTeachers;

}

public Teachers SelectedTeachersByTeachersld(int Teachersid) {
string SqIString = "SELECT * FROM Teachers Where Teachersld=" +
Teachersld.ToString();

Teachers oneTeachers = new Teachers();
using (OleDbConnection conn = new OleDbConnection(_ConnsString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {
conn.Open();
using (OleDbDataReader reader = cmd.ExecuteReader()) {
while (reader.Read()) {
oneTeachers.Teachersld = Convert. ToInt32(reader["Teachersld"]);
oneTeachers.FirstName = reader["FirstName"].ToString();
oneTeachers.LastName = reader["LastName"].ToString();
oneTeachers.FIO = oneTeachers.LastName + " " + oneTeachers.FirstName;
oneTeachers.Phone = reader["Phone"]. ToString();
oneTeachers.Address = reader["Address"].ToString();
oneTeachers.Email = reader["Email"].ToString();
oneTeachers.Workload = Convert. ToInt32(reader["Workload"]);

¥
¥
¥

conn.Close();

¥

return oneTeachers;

¥

public void UpdateTeachers(string LastName, string FirstName, string Phone, string Address,
string Email, int Workload, int Teachersld) {
string SqlString = "UPDATE Teachers SET FirstName="?, LastName=?, Phone="?, " +
"Address=?, Email=?, Workload=? WHERE Teachersld=?";



using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {

cmd.CommandType = CommandType.Text;
cmd.Parameters.AddWithValue("FirstName", FirstName);
cmd.Parameters.AddWithValue('LastName", LastName);
cmd.Parameters.AddWithValue("Phone", Phone);
cmd.Parameters. AddWithValue("Address", Address);
cmd.Parameters. AddWithValue("Email*, Email);
cmd.Parameters.AddWithValue("Workload", Workload);
cmd.Parameters. AddWithValue("Teachersld"”, Teachersld);
conn.Open();
cmd.ExecuteNonQuery();
conn.Close();

¥
¥
¥

public void DeleteTeachersByTeachersld(int Teachersld) {
string SqIString = "DELETE FROM Teachers WHERE Teachersld=" +
Teachersld.ToString();
using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {

conn.Open();
cmd.ExecuteNonQuery();
conn.Close();

public class Teachers {
private int _Number;
private int _Teachersld,
private string _FirstName;
private string _LastName;
private string _Phone;
private string _Address;
private string _Email;
private string _FIO;
private int _Workload;
private string _Message;

public Teachers() {
_Number =0;
_Teachersld = 0;
_FirstName = String.Empty;
_LastName = String.Empty;



_Phone = String.Empty;

_Address = String.Empty;

_Email = String.Empty;

_FI0 = String.Empty;

_Workload = 0;

_Message = String.Empty;
¥

public int Number {
set { _Number = value; }
get { return _Number; }
}
public int Teachersld {
set { _Teachersld = value; }
get { return _Teachersld; }
}
public string FirstName {
set { _FirstName = value; }
get { return _FirstName; }
}
public string LastName {
set { _LastName = value; }
get { return _LastName; }
}
public string Phone {
set { _Phone = value; }
get { return _Phone; }

¥

public string Address {
set { _Address = value; }
get { return _Address; }

¥

public string Email {
set { _Email = value; }
get { return _Email; }

¥

public string FIO {
set{ FIO =value; }
get { return _FIO; }

}

public int Workload {
set { _Workload = value; }
get { return _Workload; }

}

public string Message {
set { _Message = value; }
get { return _Message; }

}

}

Jlictunr 2. Kon knacy «SpecializationsLProvider»



using System;

using System.Collections.Generic;
using System.Data.OleDb;

using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace (pastebin.com) ScheduleGeneratorApp.Providers {
class SpecializationsLProvider {
private string _ConnString =
System.Configuration.ConfigurationSettings.AppSettings["CONNECT"];
private SpecializationsProvider _SpecializationsProvider = new SpecializationsProvider();
private List<Specializations> _SpecializationsList = new List<Specializations>();

public void InsertBatchSpecializationsLList(List<SpecializationsL> SpecializationsLList, int
Teachersld) {
DeleteAllSpecializationsFromGroupByTeachersld(Teacherslid);
OleDbConnection connection = new OleDbConnection(_ConnString);
string query = "INSERT into SpecializationsL (Teachersld, Specializationsld) " +
"VALUES (2, ?)";
OleDbCommand command = new OleDbCommand(query, connection);
connection.Open();
for (int i (pastebin.com) = 0; i < SpecializationsLList.Count; i++) {
command.Parameters.AddWithValue("Teachersld", SpecializationsLList[i]. Teachersld);
command.Parameters.AddWithValue("Specializationsld",
SpecializationsLList[i].Specializationsld);
command.ExecuteNonQuery();
while (command.Parameters.Count > 0) {
command.Parameters.RemoveAt(0);

}

connection.Close();

}

public List<SpecializationsL> GetAllSpecializationsLByTeachersld(int Teachersld) {
inti=0;
_SpecializationsList = _SpecializationsProvider.GetAllSpecializations();
List<SpecializationsL> SpecializationsLList = new List<SpecializationsL>();
string sqlExpression = "SELECT * FROM SpecializationsL WHERE Teachersld=" +
Teachersld;
using (OleDbConnection connection = new OleDbConnection(_ConnString)) {
connection.Open();
OleDbCommand command = new OleDbCommand(sqlExpression, connection);
OleDbDataReader reader = command.ExecuteReader();

if (reader.HasRows) {
while (reader.Read()) {
SpecializationsL selectedGroups = new SpecializationsL();
selectedGroups.Number = ++i;
selectedGroups.SpecializationsL1d = Convert. Tolnt32(reader["SpecializationsL1d"]);
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selectedGroups.Teachersld = Convert. Tolnt32(reader["Teachersld™]);
selectedGroups.Specializationsld = Convert. ToInt32(reader["Specializationsid™]);
SpecializationsLList. Add(selectedGroups);

¥
¥

reader.Close();

}

for (int j (pastebin.com) = 0; j < SpecializationsLList.Count; j++) {
SpecializationsLList[j].SpecializationsName =
GetSpecializationsName(SpecializationsL List[j].Specializationsld, _SpecializationsL.ist);

}

return SpecializationsLList;

}

public List<SpecializationsL> GetAllSpecializationsL() {

inti=0;

_SpecializationsList = _SpecializationsProvider.GetAllSpecializations();

List<SpecializationsL> SpecializationsLList = new List<SpecializationsL>();

string sqlExpression = "SELECT * FROM SpecializationsL ";

using (OleDbConnection connection = new OleDbConnection(_ConnString)) {
connection.Open();
OleDbCommand command = new OleDbCommand(sqlExpression, connection);
OleDbDataReader reader = command.ExecuteReader();

if (reader.HasRows) {
while (reader.Read()) {

SpecializationsL selectedGroups = new SpecializationsL();
selectedGroups.Number = ++i;
selectedGroups.SpecializationsL1d = Convert. Tolnt32(reader["SpecializationsL1d"]);
selectedGroups.Teachersld = Convert. Tolnt32(reader["Teachersld"]);
selectedGroups.Specializationsld = Convert. ToInt32(reader["Specializationsld"]);
SpecializationsLList. Add(selectedGroups);

¥
¥

reader.Close();

}

for (int j (pastebin.com) = 0; j < SpecializationsLList.Count; j++) {
SpecializationsLList[j].SpecializationsName =
GetSpecializationsName(SpecializationsL List[j].Specializationsld, _SpecializationsL.ist);

}

return SpecializationsLList;

}

private string GetSpecializationsName(int Specializationsld, List<Specializations>
SpecializationsList) {
for (int i (pastebin.com) = 0; i < SpecializationsList.Count; i++) {
if (Specializationsld == SpecializationsList[i].Specializationslid) {
return SpecializationsList[i].SpecializationsName;
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¥
¥

return null;

}

public void DeleteAllSpecializationsFromGroupByTeachersld(int Teachersld) {
string sqlExpression = "DELETE FROM SpecializationsL WHERE Teachersld=" +
Teachersld;

using (OleDbConnection connection = new OleDbConnection(_ConnString)) {
connection.Open();
OleDbCommand command = new OleDbCommand(sqlExpression, connection);
command.ExecuteNonQuery();
connection.Close();

¥
¥

¥
¥

public class SpecializationsL {
private int _Number;
private int _SpecializationsLId;
private int _Teachersld;
private int _Specializationsld,;
private string _SpecializationsName;
private string _Message;

public SpecializationsL() {
_Number = 0;
_SpecializationsLId = 0;
_Teachersld = 0;
_Specializationsld = 0;
_SpecializationsName = String.Empty;
_Message = String.Empty;

}

public int Number {
set { _Number = value; }
get { return _Number; }

}

public int SpecializationsLId {
set { _SpecializationsLId = value; }
get { return _SpecializationsLId; }

}

public int Teachersid {
set { Teachersld = value; }
get { return _Teachersld; }

}

public int Specializationsld {
set { _Specializationsld = value; }
get { return _Specializationsld; }



}

public string SpecializationsName {
set { _SpecializationsName = value; }
get { return _SpecializationsName; }

}

public string Message {
set { Message = value; }
get { return _Message; }

}

¥

Jlictunr 3. Kop knacy «SpecializationsProvider»
using ScheduleGeneratorApp.AppCode;
using System;
using System.Collections.Generic;
using System.Data;
using System.Data.OleDb;
using System.L.ing;
using System.Text;
using System.Threading.Tasks;

namespace (pastebin.com) ScheduleGeneratorApp.Providers {
class SpecializationsProvider {
private string _ConnString =
System.Configuration.ConfigurationSettings.AppSettings["CONNECT"];

public void InsertSpecializations(string SpecializationsName, string Description) {
string SqIString = "INSERT INTO Specializations (SpecializationsName, Description” +
") Values(?, ?)";

using (OleDbConnection conn = new OleDbConnection(_ConnsString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {

cmd.CommandType = CommandType.Text;
cmd.Parameters.AddWithValue(*"SpecializationsName", SpecializationsName);
cmd.Parameters.AddWithValue("Description™, Description);
conn.Open();
cmd.ExecuteNonQuery();
conn.Close();

}
}
}
public List<Specializations> GetAllSpecializations() {
inti=0;

string SqlString = "SELECT * FROM Specializations";

List<Specializations> listSpecializations = new List<Specializations>();
using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {
conn.Open();
using (OleDbDataReader reader = cmd.ExecuteReader()) {
while (reader.Read()) {
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Specializations oneSpecializations = new Specializations();
oneSpecializations.Number = ++i;

oneSpecializations.Specializationsld = Convert. Tolnt32(reader["Specializationsld™]);
oneSpecializations.SpecializationsName = reader["SpecializationsName"]. ToString();
oneSpecializations.Description = reader["Description™]. ToString();
listSpecializations.Add(oneSpecializations);

}

conn.Close();

¥
¥

if (listSpecializations.Count == 0) {
Specializations noSpecializations = new Specializations();
noSpecializations.Specializationsld = 0;
noSpecializations.Message = NamesMy.NoDataNames.NoDatalnSpecializations;
listSpecializations.Add(noSpecializations);

}

return listSpecializations;

}

public Specializations SelectedSpecializationsBySpecializationsld(int Specializationsld) {
string SqlString = "SELECT * FROM Specializations Where Specializationsld=" +
Specializationsld.ToString();

Specializations oneSpecializations = new Specializations();
using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {
conn.Open();
using (OleDbDataReader reader = cmd.ExecuteReader()) {
while (reader.Read()) {
oneSpecializations.Specializationsld = Convert. Tolnt32(reader["Specializationsld™]);
oneSpecializations.SpecializationsName = reader["SpecializationsName"]. ToString();
oneSpecializations.Description = reader["Description™].ToString();

¥
¥
¥

conn.Close();

}

return oneSpecializations;

}

public void UpdateSpecializations(string SpecializationsName, string Description, int
Specializationsld) {
string SqglString = "UPDATE Specializations SET SpecializationsName="?, Description=? "
+
"WHERE Specializationsld=?";

using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {
cmd.CommandType = CommandType.Text;
cmd.Parameters. AddWithValue("SpecializationsName™, SpecializationsName);



cmd.Parameters.AddWithValue("Description™, Description);
cmd.Parameters.AddWithValue("Specializationsld", Specializationsid);
conn.Open();

cmd.ExecuteNonQuery();

conn.Close();

¥
¥
¥

public void DeleteSpecializationsBySpecializationsld(int Specializationsld) {
string SqlString = "DELETE FROM Specializations WHERE Specializationsld=" +
Specializationsld.ToString();
using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {

conn.Open();
cmd.ExecuteNonQuery();
conn.Close();

¥
¥
¥

public class Specializations {
private int _Number;
private int _Specializationsid;
private string _SpecializationsName;
private string _Description;
private string _Message;

public Specializations() {
_Number = 0;
_Specializationsld = 0;
_SpecializationsName = String.Empty;
_Description = String.Empty;
_Message = String.Empty;

¥

public int Number {
set { _Number = value; }
get { return _Number; }

}

public int Specializationsld {
set { _Specializationsld = value; }
get { return _Specializationsld; }

}

public string SpecializationsName {
set { _SpecializationsName = value; }
get { return _SpecializationsName; }



}

public string Description {
set { _Description = value; }
get { return _Description; }

}

public string Message {
set { Message = value; }
get { return _Message; }

}

}

Jlictunr 4. Kox knacy «SubjectsProvider»
using ScheduleGeneratorApp.AppCode;
using System;
using System.Collections.Generic;
using System.Data;
using System.Data.OleDb;
using System.Ling;
using System.Text;
using System.Threading.Tasks;

namespace (pastebin.com) ScheduleGeneratorApp.Providers {
class SubjectsProvider {

private string _ConnString =

System.Configuration.ConfigurationSettings.AppSettings["CONNECT"];
GroupsProvider _GroupsProvider = new GroupsProvider();
List<Groups> _GroupsList = new List<Groups>();
TeachersProvider _TeachersProvider = new TeachersProvider();
List<Teachers> _TeachersList = new List<Teachers>();

public void InsertSubjects(string SubjectsName, int Teacherld, int Groupsld) {
string SqlString = "INSERT INTO Subjects (SubjectsName, Teacherld, Groupsld" +
") Values(?, ?, 2)";

using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {

cmd.CommandType = CommandType.Text;
cmd.Parameters. AddWithValue("SubjectsName™, SubjectsName);
cmd.Parameters.AddWithValue("Teacherld", Teacherld);
cmd.Parameters. AddWithValue("Groupsld", Groupsld);
conn.Open();
cmd.ExecuteNonQuery();
conn.Close();

}
¥
}
public List<Subjects> GetAllSubjects() {
inti=0;

_GroupsList = _GroupsProvider.GetAllGroups();
_TeachersList = _TeachersProvider.GetAllTeachers();
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string SqlString = "SELECT * FROM Subjects™;

List<Subjects> listSubjects = new List<Subjects>();
using (OleDbConnection conn = new OleDbConnection(_ConnsString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {
conn.Open();
using (OleDbDataReader reader = cmd.ExecuteReader()) {
while (reader.Read()) {
Subjects oneSubjects = new Subjects();
oneSubjects.Number = ++i;
oneSubjects.Subjectsld = Convert. Tolnt32(reader["Subjectsid"]);
oneSubjects.SubjectsName = reader["SubjectsName™]. ToString();
oneSubjects. Teacherld = Convert. Tolnt32(reader["Teacherld™]);
oneSubjects.Groupsld = Convert. Tolnt32(reader["Groupsid"]);
oneSubjects.Direction = GetDirection(oneSubjects.Groupsld, _GroupsList);
oneSubjects.FIO = GetFIOName(oneSubjects. Teacherld, _TeachersList);
listSubjects.Add(oneSubjects);

¥
}
conn.Close();
}
¥

if (listSubjects.Count ==0) {
Subjects noSubjects = new Subjects();
noSubjects.Subjectsld = 0;
noSubjects.Message = NamesMy.NoDataNames.NoDatalnSubjects;
listSubjects.Add(noSubjects);
}

return listSubjects;

}

private string GetDirection(int Groupsld, List<Groups> GroupsList) {
for (int i (pastebin.com) = 0; i < GroupsList.Count; i++) {
if (Groupsld == GroupsList[i].Groupsld) {
return GroupsList[i].Direction;
¥
}

return null;

}

private string GetFIOName(int Teachersld, List<Teachers> TeachersList) {
for (int i (pastebin.com) = 0; i < TeachersList.Count; i++) {
if (Teachersld == TeachersList[i].Teachersld) {
return TeachersList[i].FIO;

¥
¥

return null;

}
public Subjects SelectedSubjectsBySubjectsld(int Subjectsld) {
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string SqlString = "SELECT * FROM Subjects Where Subjectsld=" + Subjectsld.ToString();

Subjects oneSubjects = new Subjects();
using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {
conn.Open();
using (OleDbDataReader reader = cmd.ExecuteReader()) {
while (reader.Read()) {
oneSubjects.Subjectsld = Convert. Tolnt32(reader["Subjectsid"]);
oneSubjects.SubjectsName = reader["SubjectsName™]. ToString();
oneSubjects.Teacherld = Convert. Tolnt32(reader["Teacherld™]);
oneSubjects.Groupsld = Convert. Tolnt32(reader["Groupsid"]);

¥
¥

conn.Close();

}

return oneSubjects;

}

public void UpdateSubjects(string SubjectsName, int Teacherld, int Groupsld, int Subjectsld)

{
string SqlString = "UPDATE Subjects SET SubjectsName="?, Teacherld=?, Groupsld=? " +
"WHERE Subjectsld=?";

using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {

cmd.CommandType = CommandType.Text;
cmd.Parameters. AddWithValue("SubjectsName™, SubjectsName);
cmd.Parameters.AddWithValue("Teacherld", Teacherld);
cmd.Parameters. AddWithValue("Groupsld", Groupsld);
cmd.Parameters.AddWithValue("Subjectsld", Subjectsid);
conn.Open();
cmd.ExecuteNonQuery();
conn.Close();

¥
¥
¥

public void DeleteSubjectsBySubjectsld(int Subjectsld) {
string SqlString = "DELETE FROM Subjects WHERE Subjectsld=" +
Subjectsld. ToString();
using (OleDbConnection conn = new OleDbConnection(_ConnString)) {
using (OleDbCommand cmd = new OleDbCommand(SqlString, conn)) {

conn.Open();
cmd.ExecuteNonQuery();
conn.Close();

¥
¥
¥

}



public class Subjects {
private int _Number;
private int _Subjectsld;
private string _SubjectsName;
private int _Teacherld;
private int _Groupsld;
private string _Direction;
private string _FIO;
private string _Message;

public Subjects() {
_Number =0;
_Subjectsld = 0;
_SubjectsName = String.Empty;
_Teacherld = 0;
_Groupsld =0;
_Direction = String.Empty;
_FIO = String.Empty;
_Message = String.Empty;

}

public int Number {
set { _Number = value; }
get { return _Number; }

¥

public int Subjectsld {
set { _Subjectsld = value; }
get { return _Subjectsld; }

¥

public string SubjectsName {
set { _SubjectsName = value; }
get { return _SubjectsName; }

¥

public int Teacherld {
set { _Teacherld = value; }
get { return _Teacherld; }

¥

public int Groupsld {
set { _Groupsld = value; }
get { return _Groupsld; }

¥

public string Direction {
set { _Direction = value; }
get { return _Direction; }

¥

public string FIO {
set { _FIO = value; }
get { return _FIO; }

}



public string Message {
set { _Message = value; }
get { return _Message; }
¥
}

Jlictuar 5. Kox kiacy «ScheduleGeneratorMDI»
using ScheduleGeneratorApp.AppCode;
using ScheduleGeneratorApp.Forms.Controls;
using ScheduleGeneratorApp.Forms.Dictionary;
using ScheduleGeneratorApp.Forms.Systems;
using System;
using System.Collections.Generic;
using System.ComponentModel,
using System.Data;
using System.Drawing;
using System.L.ing;
using System.Text;
using System.Threading.Tasks;
using System.Windows.Forms;

namespace ScheduleGeneratorApp {
public partial class (sdz.tdct.org) ScheduleGeneratorMDI : Form {

public ScheduleGeneratorMDI() {
InitializeComponent();

public void CloseAllWindows() {
Form([] childArray = this.MdiChildren;
foreach (Form childForm in childArray) {
childForm.Close();

¥
¥

private void BukiagadiToolStripMenultem Click(object sender, EventArgs e) {
CloseAllWindows();
TeachersForm clientForm = new TeachersForm();
clientForm.MdiParent = this;
clientForm.WindowState = FormWindowState.Maximized;
clientForm.Show();

}

private void rpymuToolStripMenultem Click(object sender, EventArgs e) {
CloseAllWindows();
GroupsForm groupsForm = new GroupsForm();
groupsForm.MdiParent = this;
groupsForm.WindowState = FormWindowState.Maximized;
groupsForm.Show();

}

private void criemianibHOCTI To0IStripMenultem Click(object sender, EventArgs e) {
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CloseAllWindows();

SpecializationsForm specializationsForm = new SpecializationsForm();
specializationsForm.MdiParent = this;
specializationsForm.WindowState = FormWindowState.Maximized,
specializationsForm.Show();

}

private void npeameruToolStripMenultem Click(object sender, EventArgs e) {
CloseAllWindows();
SubjectsForm subjectsForm = new SubjectsForm();
subjectsForm.MdiParent = this;
subjectsForm.WindowState = FormWindowState.Maximized,
subjectsForm.Show();

}

private void aynutopiiToolStripMenultem Click(object sender, EventArgs e) {
CloseAllWindows();
ClassroomsForm classroomsForm = new ClassroomsForm();
classroomsForm.MdiParent = this;
classroomsForm.WindowState = FormWindowState.Maximized,;
classroomsForm.Show();

}

private void po3kinagToolStripMenultem Click(object sender, EventArgs ) {
CloseAllWindows();
SchedulesForm schedulesForm = new SchedulesForm();
schedulesForm.MdiParent = this;
schedulesForm.WindowState = FormWindowState.Maximized;
schedulesForm.Show();

}

private void BuxigToolStripMenultem Click(object sender, EventArgs e) {
this.Close();

}

private void xopuctyBauiToolStripMenultem Click(object sender, EventArgs e) {
if (LoginForm.CurrentUser.Roleld == 1) {
CloseAllWindows();
UsersForm usersForm = new UsersForm();
usersForm.MdiParent = this;
usersForm.WindowState = FormWindowState.Maximized;
usersForm.Show();
}else {
MessageBox.Show(NamesMy.MessageBoxExaption.YouDontHavePermission);
}
}

private void mozaiiToolStripMenultem Click(object sender, EventArgs e) {
if (LoginForm.CurrentUser.Roleld == 1) {
CloseAllWindows();
SystemLogForm systemLogForm = new SystemLogForm();
systemLogForm.MdiParent = this;



systemLogForm.WindowState = FormWindowState.Maximized;
systemLogForm.Show();

}else {

MessageBox.Show(NamesMy.MessageBoxExaption.YouDontHavePermission);

¥
¥

private void nepconainizanisToolStripMenultem_Click(object sender, EventArgs e)
(tel.archives-ouvertes.fr) {
PersonalizationForm personalizationForm = new
PersonalizationForm(LoginForm.CurrentUser.Usersld);
personalizationForm.MdiParent = this;
personalizationForm.WindowState = FormWindowState.Maximized;
personalizationForm.Show();

}

private void ScheduleGeneratorMDI_Resize(object sender, EventArgs e) (tel.archives-
ouvertes.fr) {
this.Backgroundimage = Properties.Resources.back;

¥
¥
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Jlictusnr 6. Kox kiacy «SchedulesForm»
using ScheduleGeneratorApp.AppCode;
using ScheduleGeneratorApp.Providers;
using System;

using System.Collections.Generic;
using System.ComponentModel,

using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Threading.Tasks;

using System.Windows.Forms;

namespace ScheduleGeneratorApp.Forms.Controls {
public partial class (tel.archives-ouvertes.fr) SchedulesForm : Form {

private ClassroomsProvider _ClassroomsProvider = new ClassroomsProvider();
private GroupsProvider _GroupsProvider = new GroupsProvider();
private TeachersProvider _TeachersProvider = new TeachersProvider();
private SubjectsProvider _SubjectsProvider = new SubjectsProvider();
private List<Classrooms> _ClassroomsList = new List<Classrooms>();
private List<Groups> _GroupsList = new List<Groups>();
private List<Teachers> TeachersList = new List<Teachers>();
private List<Subjects> _SubjectsList = new List<Subjects>();
private ValidationMy _validation = new ValidationMy();

public SchedulesForm() {
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InitializeComponent();

_GroupsList = _GroupsProvider.GetAllGroups();
_TeachersList = _TeachersProvider.GetAllTeachers();
_SubjectsList = _SubjectsProvider.GetAllSubjects();
_ClassroomsList = _ClassroomsProvider.GetAllClassrooms();

¥

private void CreateShedule() {
/I Set the lesson duration and number of lessons per week
int lessonDuration = Convert.Tolnt32(LessonDurationTBox.Text); // minutes
int lessonsPerWeek = Convert. Tolnt32(LessonsPerWeekTBox.Text); //Bimobpaxkae
KUIBKICTb 3aHSATh, SIKi IOBUHHI BIIOYBATHCh MPOTATOM OHOTO THOKHS
//nnst koxHOI rpynu. Lst 3MiHHa
BHUKOPUCTOBYETBCA IJIA 3a/IaHHA 0o0OMeXeHb o0 pO3KJIaady 3aHATb

//Ta 171l CTBOPEHHS BUIIAIKOBHX PO3KJIAIIB
MiJ] Yac reHepaiii mo4aTkoBOi MOMYJISII] B TeHETHYHOMY aITOPUTMI.

/I Create the Genetic Algorithm instance
GeneticAlgorithm ga = new GeneticAlgorithm(_GroupsList, _TeachersList,
_SubjectsList, _ClassroomsList,
lessonDuration, lessonsPerWeek);
Il Generate the optimal timetable
Schedule optimalSchedule = ga.GenerateTimetable();
string raport =""";
// Output the optimal schedule
Console.WriteLine("OnTumansauii po3kian:");
RaportTBox.Text += String.Format("{0,-10}|{1, -25}{2, -30}/{3, -15}/{4, -6}{5, -
43}{6, -6}\r\n",
"I'pyna", "lIpeamer", "Buknagau", "Aynurtopisa", "Bmict.", "Jlens", "Ilapa");
foreach (var lesson in optimalSchedule.Lessons) {
Groups group = _GroupsList.FirstOrDefault(g => g.Groupsld == lesson.Groupld);
Subjects subject = _SubjectsList.FirstOrDefault(s => s.Subjectsld ==
lesson.Subjectld);
Teachers teacher = _TeachersList.FirstOrDefault(t => t.Teachersld ==
lesson.Teacherld);

Classrooms classroom = _ClassroomsList.FirstOrDefault(c => c.Classroomsld ==
lesson.Classroomld);

raport += String.Format("{0,-10}|{1, -25}{2, -30}{3, 15}|{4, 6}|{5, 4}|{6, 6}\r\n",
group.Direction, subject.SubjectsName,

teacher.FIO, classroom.ClassroomsName, classroom.Capacity, lesson.DayOfWeek,
lesson.Period);

¥
RaportTBox.Text += raport;

¥

private void FormingBtn_Click(object sender, EventArgs e) {



if (IsDataEnteringCorrect()) {
CreateShedule();

ki
ki

private bool IsDataEnteringCorrect() {
bool isCorrect = true;
if (_validation.IsDataConvertTolnt(LessonDurationTBox.Text)) {
LessonDurationValiadtionLbl. Text =
NamesMy.ProgramButtons.RequiredValidation;
}else {
LessonDurationValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;
}
if (_validation.IsDataConvertTolnt(LessonsPerWeekTBox.Text)) {
LessonsPerWeekValiadtionLbl. Text =
NamesMy.ProgramButtons.RequiredValidation;
}else {
LessonsPerWeekValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

return isCorrect;

ky

k
k

public class Lesson {
public int Groupld { get; set; }
public int Subjectld { get; set; }
public int Teacherld { get; set; }
public int Classroomld { get; set; }
public int DayOfWeek { get; set; }
public int Period { get; set; }

}

public class Schedule {
public List<Lesson> Lessons { get; set; }
public double Fitness { get; set; }

public Schedule() {
Lessons = new List<Lesson>();

ks
ks

public class GeneticAlgorithm {



private List<Groups> _groups;

private List<Teachers> _teachers;
private List<Subjects> _subjects;
private List<Classrooms> _classrooms;
private int _lessonsPerWeek;

private int _populationSize = 100;
private int _numberOfGenerations = 1000;

public GeneticAlgorithm(

List<Groups> groups,
List<Teachers> teachers,
List<Subjects> subjects,
List<Classrooms> classrooms,
int lessonDuration,
int lessonsPerWeek) {

_groups = groups;

_teachers = teachers;

_subjects = subjects;

_classrooms = classrooms;

_lessonsPerWeek = lessonsPerWeek;

}

public Schedule GenerateTimetable() {
/I Initialize population
List<Schedule> population = new List<Schedule>();
for (inti=0; i <_populationSize; i++) {
population.Add(GenerateRandomSchedule());
}

for (int generation = 0; generation < _numberOfGenerations; generation++) {
/I Calculate fitness
foreach (var schedule in population) {
schedule.Fitness = CalculateFitness(schedule);

}

/I Sort by fitness
population = population.OrderByDescending(s => s.Fitness).ToL.ist();

Il Apply selection

List<Schedule> newPopulation = new List<Schedule>();

int eliteSize = (int)(_populationSize * 0.1);

for (int1=0; i <eliteSize; i++) {
newPopulation.Add(population[i]);

}

/I Apply crossover and mutation
for (int i = eliteSize; i < _populationSize; i++) {



Schedule parentl = SelectParent(population);
Schedule parent2 = SelectParent(population);
Schedule offspring = Crossover(parentl, parent2);
Mutate(offspring);
newPopulation.Add(offspring);

¥

population = newPopulation;

/I Check for early stopping condition
if (population[0].Fitness == 1.0) {
break;
}
}

return population[0];

}

private Schedule GenerateRandomSchedule() {
Schedule schedule = new Schedule();
Random random = new Random();

foreach (var group in _groups) {
for (inti=0; i< _lessonsPerWeek; i++) {
foreach (var subject in _subjects.Where(s => s.Groupsld == group.Groupsld)) {
Lesson lesson = new Lesson();
lesson.Groupld = group.Groupsld;
lesson.Subjectld = subject.Subjectsid;
lesson.Teacherld = subject. Teacherld,;

/I Assign a random classroom that can accommodate the group

var suitableClassrooms = _classrooms.Where(c => c.Capacity >=
group.StudentCount).ToList();

lesson.Classroomld =
suitableClassrooms[random.Next(suitableClassrooms.Count)].Classroomsld;

/I Assign a random day of the week (1 to 5 for Monday to Friday)
lesson.DayOfWeek = random.Next(1, 6);

/I Assign a random period during the day
/I Assuming there are 8 periods per day (you can adjust this as needed)

lesson.Period = random.Next(1, 9);

schedule.Lessons.Add(lesson);



return schedule;

¥
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private double CalculateFitness(Schedule schedule) {

double fitness = 1.0;

int totalConstraints = 3;

foreach (var lesson in schedule.Lessons) {
/I Constraint 1: Check if the group has any other lessons at the same time
if (schedule.Lessons.Any(l => I.Groupld == lesson.Groupld && |.DayOfWeek ==
lesson.DayOfWeek && |.Period == lesson.Period && |.Subjectld != lesson.Subjectld)) {
fitness -= 1.0 / totalConstraints;
continue;

}

/I Constraint 2: Check if the teacher has any other lessons at the same time
if (schedule.Lessons.Any(l => . Teacherld == lesson.Teacherld && |.DayOfWeek ==
lesson.DayOfWeek && |.Period == lesson.Period && |.Subjectld != lesson.Subjectld)) {
fitness -= 1.0 / totalConstraints;
continue;

}

/I Constraint 3: Check if the classroom can accommodate the group
Classrooms classroom = _classrooms.FirstOrDefault(c => c.Classroomsld ==
lesson.Classroomld);
Groups group = _groups.FirstOrDefault(g => g.Groupsld == lesson.Groupld);
if (classroom.Capacity < group.StudentCount) {
fitness -= 1.0 / totalConstraints;

k
k

return fitness;

}

private Schedule SelectParent(List<Schedule> population) {
int tournamentSize = 4; // You can adjust the tournament size as needed
Random random = new Random();

/I Select random schedules for the tournament
List<Schedule> tournamentSchedules = new List<Schedule>();
for (int 1 = 0; i < tournamentSize; i++) {
int randomIndex = random.Next(population.Count);
tournamentSchedules.Add(population[randomIndex]);

¥

/I Find the schedule with the highest fitness in the tournament



Schedule bestSchedule = tournamentSchedules[0];
double bestFitness = CalculateFitness(bestSchedule);
for (int i = 1; i <tournamentSchedules.Count; i++) {
double currentFitness = CalculateFitness(tournamentSchedules[i]);
if (currentFitness > bestFitness) {
bestSchedule = tournamentSchedules[i];
bestFitness = currentFitness;

ki
ki

return bestSchedule;

}

private Schedule Crossover(Schedule parentl, Schedule parent2) {
Schedule offspring = new Schedule();
Random random = new Random();

/I Choose a random crossover point
int crossoverPoint = random.Next(parentl.Lessons.Count);

/I Copy the lessons from parentl up to the crossover point

for (int i = 0; i < crossoverPoint; i++) {
offspring.Lessons.Add(parentl.Lessons[i]);

}

[/l Copy the remaining lessons from parent2
for (int i = crossoverPoint; i < parent2.Lessons.Count; i++) {
offspring.Lessons.Add(parent2.Lessons[i]);

ky

return offspring;

ky

private void Mutate(Schedule schedule) {
double mutationRate = 0.1; // You can adjust the mutation rate as needed
Random random = new Random();

/I Iterate through the lessons in the schedule
for (int i = 0; i < schedule.Lessons.Count; i++) {
/I Apply mutation with the given mutation rate
if (random.NextDouble() < mutationRate) {
/I Choose a random lesson to swap with
int randomIndex = random.Next(schedule.Lessons.Count);

/I Swap the lessons

Lesson temp = schedule.Lessons[i];
schedule.Lessons[i] = schedule.Lessons[randomIndex];
schedule.Lessons[randomIndex] = temp;



¥
ki
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Jlictunr 7. Kog kimacy «ClassroomsFormy
using ScheduleGeneratorApp.AppCode;
using ScheduleGeneratorApp.Providers;
using System;
using System.Collections.Generic;
using System.ComponentModel,
using System.Data;
using System.Drawing;
using System.L.ing;
using System.Text;
using System.Threading.Tasks;
using System.Windows.Forms;

namespace ScheduleGeneratorApp.Forms.Dictionary {
public partial class (tel.archives-ouvertes.fr) ClassroomsForm : Form {
private int _selectedRowIndex = 0;
private ValidationMy _validation = new ValidationMy();
private ClassroomsProvider _ClassroomsProvider = new ClassroomsProvider();
private List<Classrooms> _ClassroomsList = new List<Classrooms>();

public ClassroomsForm() {
InitializeComponent();
Dataload();

}

private void AddBtn_Click(object sender, EventArgs e) {
if (IsDataEnteringCorrect()) {
_ClassroomsProvider.InsertClassrooms(ClassroomsNameTBox.Text,
Convert.TolInt32(Capacity TBox.Text));
Dataload();
ClearAllControls();

¥
¥

private void ClearBtn_Click(object sender, EventArgs e) (tel.archives-ouvertes.fr) {
ClearAllControls();

}

private void ExitBtn_Click(object sender, EventArgs e) {
this.Close();

¥

private void Dataload() {
int firstRowlIndex = 0;
if (ClassroomsGridView.FirstDisplayedScrollingRowIndex > 0) {
firstRowlIndex = ClassroomsGridView.FirstDisplayedScrollingRowIndex;


https://tel.archives-ouvertes.fr/tel-00545951/document
https://tel.archives-ouvertes.fr/tel-00545951/document

}

try {
_ClassroomsList = _ClassroomsProvider.GetAllClassrooms();

LoadDatalnClassroomsGridView(_ClassroomsList);

if (_selectedRowIndex == ClassroomsGridView.Rows.Count) {
_selectedRowlIndex = ClassroomsGridView.Rows.Count - 1;

}

if (_selectedRowIndex >=0) {
ClassroomsGridView.FirstDisplayedScrollingRowlIndex = firstRowIndex;
ClassroomsGridView.Rows[_selectedRowlIndex].Selected = true;

}
} catch { }
}

private void LoadDatalnClassroomsGridView(List<Classrooms> ClassroomsL.ist) {
ClassroomsGridView.DataSource = null;
ClassroomsGridView.Columns.Clear();
ClassroomsGridView.AutoGenerateColumns = false;
ClassroomsGridView.RowHeadersVisible = false;

ClassroomsGridView.DataSource = ClassroomsList;

if (ClassroomsL.ist.Count > 0) {

if (ClassroomsL.ist[0].Message == NamesMy.NoDataNames.NoDatalnClassrooms) {
DataGridViewColumn messageColumn = new DataGridViewTextBoxColumn();
messageColumn.DataPropertyName = "Message";
messageColumn.Width = ClassroomsGridView.Width -

NamesMy.SizeOptins.MinusSizePanel,

ClassroomsGridView.Columns.Add(messageColumn);

}else {
DataGridViewColumn DetailldColumn = new DataGridViewTextBoxColumn();
DetailldColumn.DataPropertyName = "Classroomsld";
ClassroomsGridView.Columns.Add(DetailldColumn);
ClassroomsGridView.Columns[0].Visible = false;

DataGridViewColumn numberColumn = new DataGridViewTextBoxColumn();
numberColumn.HeaderText = "Ne ";
numberColumn.DataPropertyName = "Number";
numberColumn.DefaultCellStyle.Alignment =
DataGridViewContentAlignment.MiddleRight;
numberColumn.Width = NamesMy.SizeOptins.NumberSize;

ClassroomsGridView.Columns.Add(numberColumn);

DataGridViewColumn ClassroomsNameColumn = new DataGridViewTextBoxColumn();
ClassroomsNameColumn.HeaderText = "Ayauropis";
ClassroomsNameColumn.DataPropertyName = "ClassroomsName";
ClassroomsNameColumn.Width = NamesMy.SizeOptins.NameSize;
ClassroomsGridView.Columns.Add(ClassroomsNameColumn);

DataGridViewColumn CapacityCount = new DataGridViewTextBoxColumn();
CapacityCount.HeaderText = "BmictumicTs";
CapacityCount.DataPropertyName = "Capacity";



CapacityCount.DefaultCellStyle.Alignment =
DataGridViewContentAlignment.MiddleRight;

CapacityCount.Width = 150;

ClassroomsGridView.Columns.Add(CapacityCount);

}

for (inti = 0; i < ClassroomsGridView.Columns.Count; i++) {
ClassroomsGridView.Columns[i].HeaderCell.Style.BackColor = Color.LightGray;

¥
¥
¥

private void ClearAllControls() {
ClassroomsNameTBox.Text = String.Empty;
CapacityTBox.Text = "0";

}

private bool IsDataEnteringCorrect() {

bool isCorrect = true;

if (_validation.IsDataEntering(ClassroomsNameTBox.Text)) {
ClassroomsNameValiadtionLbl. Text = NamesMy.ProgramButtons.RequiredValidation;

}else {
ClassroomsNameValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

if (_validation.IsDataConvertTolnt(Capacity TBox.Text)) {
CapacityValiadtionLbl. Text = NamesMy.ProgramButtons.RequiredValidation;

}else {
CapacityValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

return isCorrect;

}

private void ClassroomsGridView_CellClick(object sender, DataGridViewCellEventArgs e) {
if (e.RowlIndex >= 0 && ClassroomsGridView[0, e.RowlIndex].Value.ToString() !=

_ClassroomsL.ist[0].Message) {

_selectedRowlIndex = e.RowIndex;

UpdateClassroomsForm updateClassroomsForm = new
UpdateClassroomsForm(Convert. Tolnt32(ClassroomsGridView[0,
e.Rowlndex].Value.ToString()));

updateClassroomsForm.ShowDialog();

Dataload();

¥
¥
¥
¥

Jlictunr 8. Kox knacy «SpecializationsFormy
using ScheduleGeneratorApp.AppCode;
using ScheduleGeneratorApp.Providers;
using System;



using System.Collections.Generic;
using System.ComponentModel,
using System.Data;

using System.Drawing;

using System.L.ing;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Forms;

namespace ScheduleGeneratorApp.Forms.Dictionary {
public partial class (www.hivmr.com) SpecializationsForm : Form {
private int _selectedRowIndex = 0;
private ValidationMy _validation = new ValidationMy();
private SpecializationsProvider _SpecializationsProvider = new SpecializationsProvider();
private List<Specializations> _SpecializationsList = new List<Specializations>();

public SpecializationsForm() {
InitializeComponent();
Dataload();

}

private void AddBtn_Click(object sender, EventArgs e) {
if (IsDataEnteringCorrect()) {
_SpecializationsProvider.InsertSpecializations(SpecializationsNameTBox. Text,
DescriptionTBox.Text);
Dataload();
ClearAllControls();

¥
¥

private void ClearBtn_Click(object sender, EventArgs €) {
ClearAllControls();

}

private void ExitBtn_Click(object sender, EventArgs e) {
this.Close();

}

private void Datal.oad() {
int firstRowlIndex = 0;
if (SpecializationsGridView.FirstDisplayedScrollingRowIndex > 0) {
firstRowlIndex = SpecializationsGridView.FirstDisplayedScrollingRowIndex;
}

try {
_SpecializationsList = _SpecializationsProvider.GetAllSpecializations();

LoadDatalnSpecializationsGridView(_SpecializationsList);

if (_selectedRowlIndex == SpecializationsGridView.Rows.Count) {
_selectedRowIndex = SpecializationsGridView.Rows.Count - 1;

}

if (_selectedRowIndex >=0) {
SpecializationsGridView.FirstDisplayedScrollingRowIndex = firstRowIndex;
SpecializationsGridView.Rows[_selectedRowIndex].Selected = true;


http://www.hivmr.com/db/s87aaca7mzcc3797msfccxzsmj7pm8fz

}
} catch { }
}

private void LoadDatalnSpecializationsGridView(List<Specializations> SpecializationsL.ist) {
SpecializationsGridView.DataSource = null;
SpecializationsGridView.Columns.Clear();
SpecializationsGridView.AutoGenerateColumns = false;
SpecializationsGridView.RowHeadersVisible = false;

SpecializationsGridView.DataSource = SpecializationsList;

if (SpecializationsList.Count > 0) {
if (SpecializationsList[0].Message == NamesMy.NoDataNames.NoDatalnSpecializations) {
DataGridViewColumn messageColumn = new DataGridViewTextBoxColumn();
messageColumn.DataPropertyName = "Message";
messageColumn.Width = SpecializationsGridView.Width -
NamesMy.SizeOptins.MinusSizePanel,
SpecializationsGridView.Columns.Add(messageColumn);
}else {
DataGridViewColumn DetailldColumn = new DataGridViewTextBoxColumn();
DetailldColumn.DataPropertyName = "Specializationsid";
SpecializationsGridView.Columns.Add(DetailldColumn);
SpecializationsGridView.Columns[0].Visible = false;

DataGridViewColumn numberColumn = new DataGridViewTextBoxColumn();

numberColumn.HeaderText = "Ne ";

numberColumn.DataPropertyName = "Number";

numberColumn.DefaultCellStyle.Alignment =
DataGridViewContentAlignment.MiddleRight;

numberColumn.Width = NamesMy.SizeOptins.NumberSize;

SpecializationsGridView.Columns.Add(numberColumn);

DataGridViewColumn SpecializationsNameColumn = new
DataGridViewTextBoxColumn();

SpecializationsNameColumn.HeaderText = "CrenianbHicTs";

SpecializationsNameColumn.DataPropertyName = "SpecializationsName™;

SpecializationsNameColumn.Width = NamesMy.SizeOptins.NameSize;

SpecializationsGridView.Columns.Add(SpecializationsNameColumn);

}

for (int i = 0; i < SpecializationsGridView.Columns.Count; i++) {
SpecializationsGridView.Columns[i].HeaderCell.Style.BackColor = Color.LightGray;

¥
¥
¥

private void ClearAllControls() {
SpecializationsNameTBox.Text = String.Empty;
DescriptionTBox.Text = String.Empty;

¥



private bool IsDataEnteringCorrect() {
bool isCorrect = true;
if (_validation.IsDataEntering(SpecializationsNameTBox.Text)) {
SpecializationsNameValiadtionLbl. Text = NamesMy.ProgramButtons.RequiredValidation;
}else {
SpecializationsNameValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

return isCorrect;

}

private void SpecializationsGridView_CellClick(object sender, DataGridViewCellEventArgs
e){
If (e.RowlIndex >= 0 && SpecializationsGridView[0, e.RowIndex].Value.ToString() !=
_SpecializationsList[0].Message) {

_selectedRowlIndex = e.RowIndex;

UpdateSpecializationsForm updateSpecializationsForm = new
UpdateSpecializationsForm(Convert. Tolnt32(SpecializationsGridView|[O0,
e.Rowlndex].Value.ToString()));

updateSpecializationsForm.ShowDialog();

Dataload();

¥
¥
¥
¥

Jlictunr 9. Kox knacy «SubjectsForm»
using ScheduleGeneratorApp.AppCode;
using ScheduleGeneratorApp.Providers;
using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.L.ing;
using System.Text;
using System.Threading.Tasks;
using System.Windows.Forms;

namespace ScheduleGeneratorApp.Forms.Dictionary {
public partial class (www.hivmr.com) SubjectsForm : Form {
private int _selectedRowIndex = 0;
private ValidationMy _validation = new ValidationMy();
private SubjectsProvider _SubjectsPrivider = new SubjectsProvider();
private List<Subjects> _SubjectsList = new List<Subjects>();
private GroupsProvider _GroupsProvider = new GroupsProvider();
private List<Groups> _GroupsList = new List<Groups>();
private TeachersProvider _TeachersProvider = new TeachersProvider();
private List<Teachers> _TeachersList = new List<Teachers>();

public SubjectsForm() {


http://www.hivmr.com/db/ccpmssj8zjk79dzccm9379pss8xzz3ca

InitializeComponent();
LoadAllDate();
Dataload();

}

private void AddBtn_Click(object sender, EventArgs e) {
if (IsDataEnteringCorrect()) {
_SubjectsPrivider.InsertSubjects(SubjectsNameTBox.Text,
Convert.Tolnt32(TeacherCBox.SelectedValue), Convert. ToInt32(GroupsCBox.SelectedValue));
Dataload();
ClearAllControls();

¥
¥

private void ClearBtn_Click(object sender, EventArgs e) {
ClearAllControls();

}

private void ExitBtn_Click(object sender, EventArgs e) {
this.Close();

}

private void LoadAllDate() {
_GroupsList = _GroupsProvider.GetAllGroups();
GroupsCBox.DataSource = _GroupsList;
GroupsCBox.ValueMember = "Groupsld™;
GroupsCBox.DisplayMember = "Direction";

_TeachersList = _TeachersProvider.GetAll Teachers();
TeacherCBox.DataSource = _TeachersList;
TeacherCBox.ValueMember = "Teachersld";
TeacherCBox.DisplayMember = "FIO";

}

private void DatalLoad() {
int firstRowlIndex = 0;
if (SubjectsGridView.FirstDisplayedScrollingRowIndex > 0) {
firstRowlIndex = SubjectsGridView.FirstDisplayedScrollingRowlIndex;

}

try {
_SubjectsList = _SubjectsPrivider.GetAllSubjects();

LoadDatalnSubjectsGridView(_SubjectsL.ist);

if (_selectedRowIndex == SubjectsGridView.Rows.Count) {
_selectedRowIndex = SubjectsGridView.Rows.Count - 1;

¥

if (_selectedRowlIndex >=0) {
SubjectsGridView.FirstDisplayedScrollingRowIndex = firstRowlIndex;
SubjectsGridView.Rows[_selectedRowlIndex].Selected = true;

b
} catch { }
¥



private void LoadDatalnSubjectsGridView(List<Subjects> SubjectsL.ist) {
SubjectsGridView.DataSource = null;
SubjectsGridView.Columns.Clear();
SubjectsGridView.AutoGenerateColumns = false;
SubjectsGridView.RowHeadersVisible = false;

SubjectsGridView.DataSource = SubjectsList;

if (SubjectsList.Count > 0) {

if (SubjectsList[0].Message == NamesMy.NoDataNames.NoDatalnSubjects) {
DataGridViewColumn messageColumn = new DataGridViewTextBoxColumn();
messageColumn.DataPropertyName = "Message";
messageColumn.Width = SubjectsGridView.Width -

NamesMy.SizeOptins.MinusSizePanel;

SubjectsGridView.Columns.Add(messageColumn);

}else {
DataGridViewColumn DetailldColumn = new DataGridViewTextBoxColumn();
DetailldColumn.DataPropertyName = "Subjectsld";
SubjectsGridView.Columns.Add(DetailldColumn);
SubjectsGridView.Columns[0].Visible = false;

DataGridViewColumn numberColumn = new DataGridViewTextBoxColumn();

numberColumn.HeaderText = "Ne ";

numberColumn.DataPropertyName = "Number";

numberColumn.DefaultCellStyle.Alignment =
DataGridViewContentAlignment.MiddleRight;

numberColumn.Width = NamesMy.SizeOptins.NumberSize;

SubjectsGridView.Columns.Add(numberColumn);

DataGridViewColumn SubjectsNameColumn = new DataGridViewTextBoxColumn();
SubjectsNameColumn.HeaderText = "[Ipenmern";
SubjectsNameColumn.DataPropertyName = "SubjectsName";
SubjectsNameColumn.Width = NamesMy.SizeOptins.NameSize;
SubjectsGridView.Columns.Add(SubjectsNameColumn);

DataGridViewColumn DirectionColumn = new DataGridViewTextBoxColumn();
DirectionColumn.HeaderText = "['pymna";

DirectionColumn.DataPropertyName = "Direction";

DirectionColumn.Width = 150;
SubjectsGridView.Columns.Add(DirectionColumn);

DataGridViewColumn FIOColumn = new DataGridViewTextBoxColumn();
FIOColumn.HeaderText = "Buknagau";
FIOColumn.DataPropertyName = "FIO";
FIOColumn.Width = 180;
SubjectsGridView.Columns.Add(FIOColumn);

b

for (int i = 0; i < SubjectsGridView.Columns.Count; i++) {
SubjectsGridView.Columns[i].HeaderCell.Style.BackColor = Color.LightGray;

}



¥
¥

private void ClearAllControls() {
SubjectsNameTBox.Text = String.Empty;

}

private bool IsDataEnteringCorrect() {

bool isCorrect = true;

if (_validation.IsDataEntering(SubjectsNameTBox.Text)) {
SubjectsNameValiadtionLbl. Text = NamesMy.ProgramButtons.RequiredValidation;

}else {
SubjectsNameValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

if (Convert.Tolnt32(TeacherCBox.SelectedValue) > 0) {
TeacherValiadtionLbl. Text = NamesMy.ProgramButtons.RequiredValidation;

}else {
TeacherValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

if (Convert.Tolnt32(GroupsCBox.SelectedValue) > 0) {
GroupValiadtionLbl. Text = NamesMy.ProgramButtons.RequiredValidation;

}else {
GroupValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

return isCorrect;

}

private void SubjectsGridView_CellClick(object sender, DataGridViewCellEventArgs €) {
if (e.RowlIndex >= 0 && SubjectsGridView[0, e.RowIndex].Value.ToString() !=

_SubijectsList[0].Message) {

_selectedRowlIndex = e.RowIndex;

UpdateSubjectsForm updateSubjectsForm = new
UpdateSubjectsForm(Convert. Tolnt32(SubjectsGridView[0, e.RowIndex].Value.ToString()));

updateSubjectsForm.ShowDialog();

Dataload();

¥
¥
¥
¥

Jlictunr 10. Kon knacy «TeachersFormy
using ScheduleGeneratorApp.AppCode;
using ScheduleGeneratorApp.Providers;
using System;
using System.Collections.Generic;
using System.ComponentModel,
using System.Data;
using System.Drawing;
using System.Lingq;



using System.Text;
using System.Threading.Tasks;
using System.Windows.Forms;

namespace ScheduleGeneratorApp.Forms.Dictionary {
public partial class (www.hivmr.com) TeachersForm : Form {
private int _selectedRowlIndex = 0;
private ValidationMy _validation = new ValidationMy();
TeachersProvider _TeachersProvider = new TeachersProvider();
List<Teachers> TeachersList = new List<Teachers>();

public TeachersForm() {
InitializeComponent();
DatalLoad();

}

private void AddBtn_Click(object sender, EventArgs e) {
if (IsDataEnteringCorrect()) {
_TeachersProvider.InsertTeachers(LastNameTBox.Text, FirstNameTBox.Text,
PhoneTBox.Text, AddressTBox.Text, EmailTBox.Text,
Convert.Tolnt32(Workload TBox.Text));
DatalLoad();
ClearAllControls();

¥
¥

private void ClearBtn_Click(object sender, EventArgs €) {
ClearAllControls();

}

private void ExitBtn_Click(object sender, EventArgs e) {
this.Close();

}

private void DatalLoad() {
int firstRowlIndex = 0;
if (TeachersGridView.FirstDisplayedScrollingRowIndex > 0) {
firstRowlIndex = TeachersGridView.FirstDisplayedScrollingRowIndex;

}

try {
_TeachersList = _TeachersProvider.GetAllTeachers();

LoadDatalnTeachersGridView(_TeachersL.ist);

if (_selectedRowIndex == TeachersGridView.Rows.Count) {
_selectedRowlIndex = TeachersGridView.Rows.Count - 1;

¥

if (_selectedRowIndex >=0) {
TeachersGridView.FirstDisplayedScrollingRowIndex = firstRowIndex;
TeachersGridView.Rows|_selectedRowIndex].Selected = true;

b
} catch { }
¥
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private void LoadDatalnTeachersGridView(List<Teachers> TeachersList) {
TeachersGridView.DataSource = null;
TeachersGridView.Columns.Clear();
TeachersGridView.AutoGenerateColumns = false;
TeachersGridView.RowHeadersVisible = false;

TeachersGridView.DataSource = TeachersList;

if (TeachersList.Count > 0) {

if (TeachersList[0].Message == NamesMy.NoDataNames.NoDatalnTeachers) {
DataGridViewColumn messageColumn = new DataGridViewTextBoxColumn();
messageColumn.DataPropertyName = "Message";
messageColumn.Width = TeachersGridView.Width -

NamesMy.SizeOptins.MinusSizePanel;

TeachersGridView.Columns.Add(messageColumn);

}else {
DataGridViewColumn DetailldColumn = new DataGridViewTextBoxColumn();
DetailldColumn.DataPropertyName = "Teachersld";
TeachersGridView.Columns.Add(DetailldColumn);
TeachersGridView.Columns[0].Visible = false;

DataGridViewColumn numberColumn = new DataGridViewTextBoxColumn();

numberColumn.HeaderText = "Ne ";

numberColumn.DataPropertyName = "Number";

numberColumn.DefaultCellStyle.Alignment =
DataGridViewContentAlignment.MiddleRight;

numberColumn.Width = NamesMy.SizeOptins.NumberSize;

TeachersGridView.Columns.Add(numberColumn);

DataGridViewColumn LastNameColumn = new DataGridViewTextBoxColumn();
LastNameColumn.HeaderText = "IIpizBume";
LastNameColumn.DataPropertyName = "LastName";

LastNameColumn.Width = 200;
TeachersGridView.Columns.Add(LastNameColumn);

DataGridViewColumn FirstNameColumn = new DataGridViewTextBoxColumn();
FirstNameColumn.HeaderText = "Im'st";

FirstNameColumn.DataPropertyName = "FirstName";

FirstNameColumn.Width = 200;
TeachersGridView.Columns.Add(FirstNameColumn);

DataGridViewColumn PhoneColumn = new DataGridViewTextBoxColumn();

PhoneColumn.HeaderText = "Ne trenedony";

PhoneColumn.DataPropertyName = "Phone";

PhoneColumn.DefaultCellStyle.Alignment =
DataGridViewContentAlignment.MiddleRight;

PhoneColumn.Width = 150;

TeachersGridView.Columns.Add(PhoneColumn);

¥

for (inti =0; i < TeachersGridView.Columns.Count; i++) {



TeachersGridView.Columns[i].HeaderCell.Style.BackColor = Color.LightGray;
}
}
¥

private void ClearAllControls() {
LastNameTBox.Text = String.Empty;
FirstNameTBox.Text = String.Empty;
PhoneTBox.Text = String.Empty;

}

private bool IsDataEnteringCorrect() {

bool isCorrect = true;

if (_validation.IsDataEntering(LastNameTBox.Text)) {
LastNameValiadtionLbl. Text = NamesMy.ProgramButtons.RequiredValidation;

}else {
LastNameValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

if (_validation.IsDataEntering(FirstNameTBox.Text)) {
FirstNameValiadtionLbl. Text = NamesMy.ProgramButtons.RequiredValidation;

}else {
FirstNameValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

if (_validation.IsDataEntering(PhoneTBox.Text)) {
PhoneValiadtionLbl. Text = NamesMy.ProgramButtons.RequiredValidation;

}else {
PhoneValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

if (_validation.IsDataConvertTolnt(WorkloadTBox.Text)) {
WorkloadValiadtionLbl. Text = NamesMy.ProgramButtons.RequiredValidation;

}else {
WorkloadValiadtionLbl. Text = NamesMy.ProgramButtons.ErrorValidation;
isCorrect = false;

}

return isCorrect;

}

private void TeachersGridView_CellClick(object sender, DataGridViewCellEventArgs €) {
if (e.RowlIndex >= 0 && TeachersGridView[0, e.RowIndex].Value.ToString() !=

_TeachersList[0].Message) {

_selectedRowlIndex = e.RowIndex;

UpdateTeachersForm updateTeachersForm = new
UpdateTeachersForm(Convert. ToInt32(TeachersGridView[0, e.RowIndex].Value.ToString()));

updateTeachersForm.ShowDialog();

Dataload();

¥
¥
¥
¥






