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CEKIIA 1. CYYACHI HATIPSIMKH PO3BUTKY WEB-TEXHOJIOI'TiA

V]IK 004.512:004.514
FO.11. Ilonosuu

Kepienuxk: x.m.n., 0oyenm xageopu Kkomn romepHux Hayx
Tumuyx O.C.

WEB-3ACTOCYHOK /151 OBPOBKH 3AABOK

AHoTamisi. B po0oTi mpomoHyeThbCsl po3poOKa BeO-3aCTOCYHKY ISl 0OpPOOKH
3asBOK, SIKa JIOIOMOKE€ OpraHi3yBaTH CHUCTEMY YHPABIIHHS  KIIEHTCHKUMHU
3BEPHEHHSIMHU, IIJITXOM JTOCHIPKEHHS ICHYIOUNX aHAJIOT1B.

KuarouoBi cioBa: web-3actocynok, UX/UI au3aiin, UX gocnimkeHHs, telegram-
oot, PHP, osTicket.

B xox1 poGoTu 6yio BUsBIEHO, 110 MOAIOHUX CUCTEM JIOCUTH Oararo, e KoxHa 3
HUX Ma€ CBOI NIEpEeBaru Ta HeJOMIKU. ['0JJOBHUI HEAOJIK — BaXKKUIM Ta HE-3p03yMUIHIA
iHTepdeiic. Tomy, Oys0 BHpIilIEHO HE PO3poOUTH cucteMy 3 0, a BIOCKOHAIUTH BKE
icHytouy. byno obpano open source cucremy OsTicket, mpoananizoBaHo ii HeIOTIKH
Ta 3ampolOHOBAHO BJIOCKOHAJEHHS. A came, peaus3aiiH iHTepdeiicy cucremu,
noorpaifoBaHds  GyHKIIOHATY JUIsl NpUWMaHHsS 3asBKu 4epe3 telegram-6oT Ta
CHOBIIIEHHS CIIBPOOITHUKIB CHCTEMH TIPO HAJAXOPKEHHS HOBHX 3asBOK. byiio oOpaHo
METO]1 JOCIIHKeHHS — BiijaneHe qociixenns. [1ig yac miarotoBku, Oyyio BU3HaUYEHA
IJTbOBA ayAUTOPis, BHUCYHYTO TINOTE3W, HAMKUCAHO CIICHAPId, 3aluTaHHA J0
TECTYBaHHS Ta po3po0JIEHO JiBa MPOTOTUNH iHTepdeiicy. B mocnimkenHl npuiimanu
y4-acTh MoOJIepaTop Ta TecToBaHWil. Ha OCHOBI pe3ynbTaTiB TECTyBaHHS, OyJo
PO3pO0IEHO JU3alH yCIX CTOPIHOK 3aCTOCYHKY.

st po3poOku telegram-0oTy BukopucTtoByBasack MoBa PHP Ta open source
o0i6mioreka Telegram. Jlna 3anutiB  BukopuctoBytoThess POST  3anutu 3
BuxkopuctanHsaMm yTuiaithu CURL. OOMiH nanumu BinOyBaeTbest y ¢dopmati JSON.
[Inarin tenerpam-6ota nnst iHTerpamii 3 osTicket po3poO-nenuit Ha mosi PHP 3
BUKOpucTanHsaM 010miotexu osTicket.

BucnoBku. 3aBnsku HOBOMY au3aiiHy iHTepdeiicy Ta (QyHKIIoHATY IS
npuiioMy 3asBOK uepe3 telegram-00T, KOPUCTYBaHHS II€I0 CUCTEMOIO CTaHE 3HAYHO
KOM(DOPTHIIIIE Ta 3pO3yMITIIIIE.

YK 004.512:004.514
1. Makapenko
Kepignuk: cm. suxnaoau kageopu Komn 1omepHux HayK
JLb. Ienamosa

HOBUHHUM WEB-CAUT

AHoTanif. Y poOOTi NpeACTaBICHO CUCTEMY SKa IEMOHCTPYE HOBUHH OHOBIIIOE
1X 10 aKTyaJabHUX.

Kuarouosi cioBa:

Peanizanis mpoxoawna B Jekiibka eramiB. [IpoekT HOBUHHUN web-cailT Oyio
CTBOpPEHO 3a gonomMoror BukopuctaHo Visual Studio Code , MoBU mporpamyBaHHs
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PHP , JS , HTML , CSS. Takox 0yJyio BUKOpucTtaHo cepep Apach , a nisa npuiiomy
iHpopmariii PhPMYadmin. 3aBasiku PHP OGyno cTBopeHO cepBepHy 4acTHHY Ha SIKY
JIATJI0 BIANOBIAQIBHICTE 3a 00poOKy iHdopmarii. Kpim Toro, 3a a0moMoror
MPOBEJICHOTO aHami3y MmpeaMeTHoi o0macTi Oysio 3po0JeHO BUCHOBKHU B SIKUX OYJI0
MiATBEPKEHO CTBOPEHHS CaliTy HOBUH C JTy>K€ MPOCTUM 1HTEepeiicoM KOPUCTyBaya.
AMiHICTpYBaHHS Ha CalTI 1€ OJHA 3 TOJIOBHUX pPeUei sika B ce0e BKIIFOYAE T0JaBaHHS
HOBHH Ta iX peflaryBaHHs , Ta B3a€MO3B’ 530K 3 KOPUCTyBadaMH JAHOTO CaMTYy.

BucnoBku. Pe3ynpratoM po3poOKu HOBUHHOTO BEO-CAlTy € HOTO pU3HAYCHHS
3a paJu OISy HOBUH Ta 3pYYHOCTI iX Meperiisay Ha caiiti. Po3pobnenuit caiit gae
MIBUJKY 1H(GOPMAIlI0 Ta HE BEJIMKHUM MPOIEHT MOMUJIOK y HOro poOoTi, Ta 3BICHO
3abe3reuye BeIUKY MBHAKICTh 00poOKu 1H(opMaIii

YJIK 004.9
C.C. Kanizcaes
Kepignuk: x.m.1., ooyenm Kagheopu Komn 1omepHux HayK
O.C. Tumuyx
PO3POBKA CUCTEMMU IJISAA NIIBOPY TYPIB

AHoTanis. Po3risHyTO TeopeTuuHe OOIPYyHTYBaHHS MpoOJEeMH, OB’ A3aHOI 3
mi00pOM MOJOPOXKEH, CITOCOOU BUPIIIECHHS ITUX MpoOJieM, peasizallisi IporpaMHOro
3a0e3MeyeHHs], IKe JO3BOJIUTh MOKPAIIUTH IPoLeC OPOHIOBAHHS TYpIB Ta MOAOPOXKEH.

Kurouosi cioBa: npotec, 6a3a 1aHux, AaHi, CUCTEMA.

B xona1 nocnimkenHs O0yJia po3risiHyTa HOMyJIIpHA BXXE JTIOBTUM Yac TeMa KIIEHT-
CEpBEPHUX JOJIaTKIB Ta PO3IIISIHYTO POOIEMH PO3BUTKY 1HPOPMALIIITHUX TEXHOJIOT1H
y Tally3l OHJIallH TypareHcTB. B xoni poOoTu OyJio MpOBEACHO aHaIi3 ICHYIOUUX
iH(QOpMaIMHUX TEXHOJIOT1, aHali3 BaplaHTIB BUKOpPUCTaHHSA((YHKLIOHAIbHI Ta
He(yHKIIIOHAIbHI BHMOTH, Jiarpama MPELE/ICHTIB), MOJETIOBaHHS
npoleciB(AiarpaMu AisuIbHOCTI), MoJentoBaHHs naHux(ER-niarpama), mpoexkTyBaHHS
KJIIEHT-CEPBEPHOI apXiTeKTypu(AiarpaMa HaBirauli o eKpaHax, jaiarpama CTpyKTypH
iHTepdeiicy, Bailpdpeiimu, npoToTUll 1HTEpdENCy), NPOEKTYBAHHA CTPYKTypHU
KJIIEHTCHKOI YaCTUHU, MPOEKTYBAHHS CTPYKTYpHU CEPBEPHOI HYACTUHHU, peaizallis
KJIIEHTCHKOI Ta CEPBEPHOT YACTUH, KOHCTPYIOBAHHsI(JllarpaMa KOMITIOHEHTIB, JiarpaMa
MaKeTiB, JlarpaMa po3ropTaHHs), TAKOXK OyB PO3pOOJICHHI KITIEHT-CEpBEPHA CHCTEMA
“TypareHcTBO”, B IKOMY BUKOPHUCTOBYBAJIHCS Cy4YacH1 TE€XHOJOTrIi Ta maxoau. Kpim
TOTO, CJI1/] 3a3HAYMTH, 1110 CUCTEMA CKIIATAEThCS 3 TPHOX MOIYJIIB: MOIYJb KIIIEHTCHKOT
YaCTUHU, MOJYJIb CEPBEPHOT YACTUHM Ta 0a3M JaHUX. KIIEHTChKA YACTUHA BIJMOBIIAE
3a BiJ0Opa)KeHHs 10JaTKy y Opay3epi, CepBepHa YaCTHHA - 33 HaJAIlITyBaHHS CEpBEpPY
Ta CHJAMOIHTIB JJIi OTPUMAaHHS 3amuTiB, 0aza AaHux 30epirae y coOi nmani. s
PO3pO0OKHU cucTeMHU TypareHcTBa BukopuctoByBanucs: Visual Studio Code, 616mi0oTexu
react.Js, node.js, mMoBa mnporpamyBaHHs JavaScript. Bumorm nns ekcruryaraiii
CHUCTEMH: omeparliiina cucrema — HaunHasi ¢ Windows 7, Linux, MacOS.

BucHoBkH. 3acTOCyBaHHS CHCTEMH MOXE 3HAYHO TMOKPAIIUTH MPOIIEC
3HAXOJDKEHHS TMOJOpOXKEH, OpOHIOBaHHS Ta CIIJKYBaHHA 3a JOCTYIHUMH
MIOI0POKAMH.



YK 004.4"2
J.D. Cmanvmarkos
Kepienuk: cm. suxnaday kageopu xomn romepHux Hayx
JLB. Ienamosa

BEB-3ACTOCYHOK «TYPUCTHYHA AT'EHIISA»

AHoTanmiss. CTBOpeHHS Be0-3aCTOCYHKY Ta BIANOBIIHOT 0a3u JaHUX IS
30€peKECHHS JIaHMX HEOOXIIHUX ISl YIPaBIIHHSA TYPUCTUYHOIO arcHIIE0, e
IPOrpaMHUM MPOAYKT € IHCTPYMEHTOM JIJIsl LTFOCTPOBAHOI JEMOHCTpAIlli TOCTYITHUX
TypiB Ta MEHEIX)KMEHTOM OpOHIOBAHHS aBIaKBUTKIB 1 HOMEPIB B TOTESIX.

Kurouosi cjioBa: Be6-3aCTOCYHOK, MPOTrPaMHUN MPOIYKT, TYPUCTUYHA areHIis,
po3po0Kka, 6aza-maHuX.

Be6-3actocyHok BHKOHYEe poboTy y dopmaTax IeMOHCTparlii KIi€HTaM
HEOOX1THUX JaHUX 1 TypiB Ta 3A1MCHIOE yIpaBIiHHS HaJ JaHUMU B 0a31 nanux. Koxna
CYTHICTbh Ma€ CB1{ BIAMOBIAHUI KJIaC KOHTPOJIEP JJIs ONPALIOBaHHS 3alIpOrpaMOBaHUX
METO/IIB SIKI BUKJIMKAIOTHCS 3allUTaMH 31 CTOPIHOK KIIE€HTCHKOI YacCTUHU Ta
BIIMPABIISIIOTh HEOOXIAHI JlaHI Hazad KIeHTy. TakoX KOXXKHa CYTHICTh Mae
BIJIMOBIAHUHN PEIIO3UTOPIN JJIs 31MCHEHHS oIepalliii Haj 06’ ekTaMu B 0a3i JaHUX, a
came iX CTBOpPEHHS, OHOBJICHHS Ta BUJaneHHs. KIll€HTChKa 4acTUHA CKJIAJAEThCS 31
CTOPIHOK SIK1 3/IIACHIOIOTh HEOOX1TH1 MaHIIMyJISAIT Ha CTOPIHKAX 3a IOMOMOTOI0 PI13HUX
ckpuntiB. [IporpamMHuii NMpPOAYKT M03BOJISIE ABTOPU3YBATUCh Ta Ha CTOPIHKax 3
YIpaBIiHHS aBIaKBUTKaMU Ta HOMEPIB TOTEIIB J0JaBaTH, pelaryBaTH Ta BUAAISTH
HeoOXx1aH1 AaHi. Be0-3acTOCYHOK BUKOHYE IMOCTABJICHI 3314l 1 Mpaloe 0€3 HapiKaHb.

Jlnst po3poOKu mporpaMHOro 3a0e3nedeHHs OYJI0 BUKOPUCTAHO IHTETPOBAHE
cepenoBuie po3pooku InteliJ] IDEA. Jlnsa po3poOku cepBepHOi YacTUHU OyJio
BUKOPUCTAaHO MOBY ImporpamyBaHHsi JAVA Ta HanucaHii Ha 1A MOBI Spring
Framework. Jlns kmientebkoi yactuan — HTML, CSS, JavaScript. bByna ctBopena 1
BUKOpHUcTaHa 0a3a gannx MySQL.

BucHoBKkH. VYTOpoBa/KEHHS PO3POOJIEHOTO MPOTPAMHOTO TPOJAYKTY B
TYPUCTUYHUX AareHIisIX T03BOJISI€ BUPIIIMTH MUTAHHS MO0 JEMOHCTpAIli JaHUX
HEOOXITHUX TYypIiB KJIIEHTaM, aBTOPU3YBATHUCS TYPUCTHUYHOMY OIEepaTopy B BeO-
3aCTOCYHKY Ta YNpPaBJSATH JaHUMHU B 0a3i JaHUX 11070 OPOHIOBAHHS aBIaKBHUTKIB Ta
HOMEPIB r'OTEIIIB KIIIEHTIB.

YK 004.91:004.432

A.B. Ymnosa

Kepignuk: x.m.H., ooyenm Kagheopu Komn romepHux HayKk
H.B. bypxina

BEB-CAMT 3 BPOHIOBAHHS TA OPEHJITYBAHHS SIXT

AHoTanig. Y pganiii poOoOTi po3po0JIeHO HOBY CHCTEMY KOMYyHIKamii Ta
30epiraHHs 3aMOBJIEHb 3a JOMOMOrol 0a3uW JaHUX Ta CHUCTEM EJIEKTPOHHOIO
JTUCTYBaHHS.



Kuro4oBi cj10Ba: opeH1yBaHHS, SIXTa, €IEKTPOHHA KOMEPLIisl, IHTEpHET-Mara3uH,
3aMOBJICHHSI, BEO-CaMT.

B xoni nocaimxenHst 0yJsio BUSIBJICHO, 1110 Hapa3i CyAHOIJIABHUNA PUHOK 3pOCTA€E
Ta 3aI[IKaBJICHICTH JIOCH HE3BUYATHIUM BUJIOM BIAMOYMHKY HIOPIYHO 30UIBIIYETHCS,
BIIOMI KOMIIaHIi OpraHi3OBYyIOTh 3MaraHHs Ha $XTax, i 3TypPTyBaHHSA
CHiBpOOITHHUKIB, a0 BpaxxeHHs Oi3Hec-mapTHEpiB. s KOHKYpEeHTOCHPOMOKHOCTI
CYJIHOIUIAaBHOT KOMIIaHIi HEOOXITHO MaTH BeO-CailT, M0 CHOPOCTUB OU CXeMy
OpCHIyBaHHS SIXTH JIJIS KITIEHTA.

Hapasi, 61% crnoxuBadiB HaJal0Th NepeBary €IeKTPOHHIN MOIITI AJis 3B’ S3KY 3
KOMIIaHI€l0, aHDK 1o TenegoHy. CxemMu poOOTHM BIJOMHX KOM-TaHIM, TakUX SK
«Pentdnor» Ta «Karepa.roay, BBaXalOThCS 3acTapuUIMMH, 00 TOTPEOYIOTh BEIUKOI
KUIBKOCTI J3BIHKIB MK MEHEKEpPOM, KJIIEHTOM Ta KaIliTaHOM SXTH. TaKoX iCHY€
npoOJieMa B 30epiraHHi JaHUX 3aMOBJICHb PI3HUX SIXT, Yepe3 BIJICYTHICTh 0a3 JaHUX Ta
€IMHOI cucTeMu ynopsakyBanHs. Kpim toro, B xoai pobotu Oyiia 3alpornoHOBaHa
cxema OpOHIOBaHHS, SIKa CKJIAIa€ThCsl 3 TPhOX €TalliB: CTBOPEHHS HOBOTO 3aMOBJICHHS
KJIIEHTOM, Y3TO/PKEHHS 3aMOBJICHHS KalliTaHOM, TIATBEP/KEHHS OpOHIOBAHHSA
MeHekepoM. [1ix yac cTBOPEHHS HOBOTO 3aMOBJICHHS KaIliTaHy SXTH aBTOMaTHIHO
HAJICUJIA€ThCS JIUCT-MIATBEPIPKCHHS, Yepe3 MOCUJIaHHS B JIUCTI BiH MIATBEPDKYE Yac
Ta JaTy OpPCHIYBaHHS, KII€HTY aBTOMAaTUYHO HAJCWIAIOTBCS PEKBIZUTH IS
nepeamiati. MeHnemkep oTpuMye nepearsiaTy Ta niaTBepAKye OpOHIOBAHHS SIXTH.

Oco0nMBICTIO cUCTeMH 30epiraHHs 3aMOBJICHb B €IMHINA 0a3l JaHUX € HaJaHHS
MOXJIMBOCTI KJIIEHTY CaMOCTIMHO OOMpaTH 4ac 3aMOBJICHHSI Ta JIaTy, a MEHEIKEpY
0auuTu yci 3aMOBJIEHHS, PUIBTPYyBaTH, pOOUTH HAJ HUMU OMepallii, peaaryBaTu J1aHl
Ha caiTi. Beb-caiT peanizoBaHO 3a JOMOMOIOI0 KIIIEHT-CEPBEPHOI apXITEKTypH 3
BUKOPHUCTaHHAM MOBU nporpamyBanHs PHP nis cepBepnoi croponn Ta HTML, CSS,
JavaScript, jQuery aJis KJ1i€HTCHKO].

BucnoBku. BukopuctanHs KOMITaHi€l0 JaHOTO BeO-CailTy 301UIbIIUTD MPUOYTOK
BiJI KUJIBKOCTI 3aMOBJICHb, 3MCHIIIUTHh Yac Ha iX OOpPOOKYy 1 CKOPOTHUTH MOTpe-O0y B
HallMaHMX MEHE/DKepax Ta Jac ix HaBYaHHS.

YK 004.4:004.42

O.A. Iluna

Kepisnuk: k.m.n., doyenm xagheopu Komn 1omepHux Hayxk
Jloopuwun 10.€

THTEPAKTUBHUM 3ACTOCYHOK «TYPATEHTCTBO»

AHoTtanisi. BukoHano anaii3 npo0ieM po3BUTKY 1HPOpPMaLIMHUX TEXHOJOTIH B
rajgysi po3poOKkd MOOUIbHUX JIOJATKIB Ha MPUKIAJl TypareHrcBa. BuzHaueHo
TEHJICHI[I}0 3pOCTaHHS MOIMYJISPHOCTI Ta 30UIbIIEHHS J0J1 pUHKA 1H(GOpMAaIITHUX
TEXHOJIOT1H, B cdepl po3poOKH MOOITLHUX 3aCTOCYHKIB. [IpuBeneHi 1 mpoaHali3oBaHi
pI3HI, CydacHI TEXHOJIOTIi Ta METOJIU PO3pPOOKM MOOUIbHMX AojatkiB. ITpoBeneHo
aHaJs13 MOB [TPOrpaMyBaHHS, sIKI BUKOPUCTOBYIOThCS 1J1s1 po3podku Android nogaTkis.

KurouoBi ciioBa: 3acrocynok, Android, Android studio, Java, Firebase



CTBOpEeHHsI 3aCTOCYHKY MOKHa pO30UTH Ha TpU €Tald, MNPOEKTYBAHHS
iHTepdeicy moaaTky, po3poOKa KI1E€HTChKOT YaCTHHHU Ta Po3po0Ka MOJEII KepyBaHHS
nanuMu. JIis mnmaHyBaHHS iHTepdelicy mporpamu Oyiau Bukopucrani Ttaki UML
Jiarpamu: JiarpaMa AisUIbHOCTI, Alarpama rmpereneHtiB, ER niarpama, miarpama
HaBiraiii, JaiarpamMa CTpyKTypu iHTepdeiicy, a Ttakoxx Wireframe 1 IIpororum
iHTepdeticy. s po3poOKM KITIEHTCHKOI YACTHHH OYJIM BUKOPHCTAaHI MOMJIMBOCTI
cepenosuma Android Studio, a came BidyanpHUil pemaktop Ta xml. J[as ximieHT
cepBepa OyB BuKOpucTaHmii cepBic Firebase mis xmapHOro 30€piraHHs TaHHWX Bij
TypOTepaTopiB Ta KIIEHTIB.

J11st po3poOKu 3acToCyHKY OyJio BUkopucTtaHo cepenonuiie Android Studio, mia
miHiManbHy Bepcito SDK Android 4.4 (KitKat), sxa Ha JTaHUNH MOMEHT MIATPUMY€ThCS
98.1% mnpuctpoi. byno nopiBHsHO 1BI MOBHU mporpamyBaHHs Java 1 Kotlin. Jlns
CTBOPEHHsI 10oAaTKy Oyio oOpaHo MoBY Java, depes ii nmomyssipHicTh cepes; Android
PO3POOHUKIB.

BucHoBkH. BukopucranHsi CTBOPEHOTO 3aCTOCYHKY 3pOOMTH 3aMOBJICHHS TYpIB
MIBUJKAM Ta 3pYYHUM JUIsl KOpucTyBauiB. JlomaTok OyJe KOPUCHUM [IJIi Majoro
0i3Hecy B cdepi Mmogopokeld, A€ BiH JO3BOJIUTH 3allydaTH OUIbIIE KIIIE€HTIB, Ta
MpaIlOBaTH 3 HUMHU B on-line pexumi, m1o OyJie akTyaabHUM B KapaHTUHHI OOMEKEHHS.

YK 004.046

0O.A. Pomencoxuii

Kepienuk: cmapwuii suxnaoau
K K. Kaoomcvkutl

3ACTOCYHOK JJI1 ABTOMATHU3ALIL OLIIHIOBAHHA
JIOTICTHUYHOI'O IVIAHY MOPCBKHUX ITEPEBE3EHD

AHoTanisi. byso BusiBiI€HO, Ta peani3oBaHo JB1 OCHOBHI (yHKIIIOHATBHI BUMOTH
70 3aCTOCYHKY aBTOMAaTH3allii pO3paxyHKy JIOTICTUYHOrO IUIaHy. 3alpONOHOBAaHO
HOBUH MIAXIJ JJIA PO3PAXyHKY JIOTICTUYHOTO ITUTaHY, B KOMIIAHIAX MO 3A1MCHEHHIO
MOpPCBKHMX KOHTEMHEpHUM repeBe3eHHsAM. CIIaHOBaHO peaii3alilo [porpaMu
3aBJSKH: JiarpamMu IpeleeHTIB, JiarpaMu CyTHOCTEH, aiarpaMu KomyHikariii. bymo
BUSBJICHO (DYHKIIIOHAJbHI Ta HE()YHKIL10HATbHI BUMOTH.

KurouoBi ciioBa: siorictuka, nporpama, KOMyHIKallli, aBTOMaTU3aLlisl.

Po3paxyHku gOCTiIKEHHS MOYKHA TIOJUTATH Ha 3 TPYTIH:

-TiepIia Tpymna — e rpymna sika 37iHCHIOE pO3paxyHOK BUTpaT kommanii. BoHa
OCHOBYIOUHCh Ha TakuX (pakTopax: MPOBI3ISA €KIMaxy, 3apo0iTHA IulaTa EKImaxy,
BUTPATU MaJMBa CYAHOM, T€XHIYHE OOCITyTOBYBaHHS Cy/HA, 3HAXOJKEHHS Cy/JHA Y
nopti. BpaxoBytouu 11 gakropu, Ta 4ac kUil HoTpioeH Oyne s 3A1MCHEHHS peicy,
OTPUMYEMO PO3pPaXxyHKH IO BUTpaTaM KOMIIaHIi Ha MPOAOBXK peiicy, SKIIO Lie KiJIbKa
peiiciB, TO 1€ BK€ PO3paxyHKHU JOTICTUYHOTO IJIaHY;

-Ipyra Tpymna — Iie Tpyma sika 371HCHIOE PO3paxyHOK MOTPIOHUX BUTpAT IS
3aMOBHUKAa. OCHOBHMMH BUTpaTaMu [UJIs 3aMOBHHKA, OKpIM BHUTpPAT KOMIIaHii, €
PO3MUTHEHHS BAaHTAXy MPHU JOCTABIl MK PI3HUMH KpaiHaMH, BIJICOTOK HA OLIIHOYHY
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BapTICTh TOBApY, KWW HaKIIaJa€ KOMIIaHIsl MEPEBI3HUK, Ta OCTAaHHIN 1€ BapTICTh
KO>KHOTO KOHTEHHEp sIKUi Oyze 3a/isiHO;

-TpeTs Tpymna — I Tpyla sKa BpaxoBye MPUOYTOK IS KOMIaHii TepeBi3HUKA.
To6T0, 1€ pi3HMIA MK OrOJOLICHOIO BapTICTIO JIOTICTUYHOTO IUIaHy, Ta BUTpPAT
KOMITaHii.

KrnienTcpka wacTMHa pearizoBaHa 3a JOMOMOIOI0 1noaatky Nicepage, sKuit
703BOJIsiE€ TpaiyHO CTBOPUTH CTOPIHKH CAMTy, Ta MICHS IX CTBOPEHHS OTPUMATH BKE
roroBi HTML Ta CSS ¢aiinu. @yHkiioHanbHa YaCTHHA 3aCTOCYHKY HalKcaHa Ha MOBI
Java, 3a gomomororo 3actocyHky IntellilJ IDEA, sika Hagae 3pyunuii iHTepdeic ans
HamnMcaHHA (DYHKIIOHAIBHOT YaCTUHH, Ta JIETKE 3’ €IHaHHA 3 0a3010 NaHUX sKa Oyma
peanizoBana Ha MoBi MySQL.

BucHoBku. Takum uymHOM, Oysi0 po3poOsieHO ymine ocHOBHI ¢yHKmii. Llei
MPOEKT MA€ TEPCIEKTUBH JIJISl TIOJATBIIOTO PO3BUTKY, HAIIPUKIIA]] TaKi MEPCTICKTHUBU:
JTOJaHHS POl aaMiHICTparopa; rpadidHe BiJIOOpaKEeHHS OTPUMAHOTO KOPOTIIIOTO
NUIAXY; OCOOMCTUI KaOIHET KOpUCTyBaya; MOXKIJIMBICTh OOMpaTH KUIBKICTh PEHCIB;
no/laHHd (QYHKIT «KaJaHBIA aJIrOpPUTM» sIKa JO3BOJIUTH 3alIOBHUTH HAIIBIOPOKHI
CyJHa, 1€ 3MEHIIINTh BAPTICTh JOCTABKH IS KITIEHTA, Ta 3MEHIIUTH CYMy BUTpAT IS
KOMIIaHii.

YK 004.512:004.514

b.A. Axcvonos
Kepienuxk: k.m.n., doyenm xageopu Kkomn romepHux Hayx

10.€. Jlobpuwun
CAHUT MATA3UHY EJEKTPOHHOI NPOJXYKIIII

AnoTtanisi. byno mpoananizoBano mpoOiemy iHGOPMAIIMHUX TEXHOJIOTIH B
o6J1acTi po3poOKH CalTiB, Ta BU3HAYCHO OCHOBHI MPOOJIEMHI ITUTAHHS K1 HEOOX1THO
BUPIIIUTH.

Kaw4oBi ciaoBa: BeO-caiit, framework, Django, Sqlite, moxymeHTarlis,
KJIIEHTChKA YaCTWHA, CEpBEpHA 4YacTHHA, aAMIHICTpPYyBaHHSA, TECTYBaHHS, IW3aiiH,
IporpamMyBaHHs

B xon1 cy4acHMX AOCTIKEHb B peajiizallil IHTepHET-Mara3uHiB OyJo BUSBJIEHO,
1[0 MOTEHI1a]l BeO-CalTIB MOCTIHHO 301IbIIy€eThbed. [Ipu mpoekTyBaHHI aOCTpaKTHOI
MoJieni 0yJio BU3BHAUY€HO MoTpedu, PyHKIIOHAN, cucTemMaTu3allito iHdopmaiii, cnocid
B3a€EMO/IIi 3 KOPHCTyBaueM, OOpaHO Ta apryMEHTOBaHO OOpaHl METOIH, 3acoOu,
MOJEeJIl, apXITEeKTypHI PIIIEHHS I MOAaIbIIoi po3poOku. basyrouncs Ha moTpedax
JUIS1 PO3POO0JIEHOT CUCTEMH HANOUIBII ONITUMAIBHUM METOJIOM PO3POOKH OyJ10 00paHo
came BeO-caliT, 3 SIKUM 3MOXYTh 3pY4YHO B3a€EMOJIATH BcCl KopucTyBaul. Cailt
CTBOPIOBABCS 3pYYHUM JIJIsI KOPUCTYBAUiB K JJIsI JECKTOMTHUX KOMIT FOTEPIB, TaK 1 IS
KOpUCTyBauiB 31 cMmapTdoHamu. OCKUIBKM BEIUKY pOJb Tpa€ MIBUAKICTh Ta
HABAHTAXKECHHS Ha TPHUCTPOI, OYJI0 MPOBEAECHO ONMTHUMI3allilo, SKa Maja 30UTBIITUTH
HIBUAKOJIIO CAalTy HpU I[bOMY HE 301IBIIMBIIM HaBaHTakeHHS. Came TOMY B X0l
poboTu OyB po3poOJeHUN CaWT MarasuHy eJEKTPOHHOI mMpoaykiii. Po3poOnenwmii
¢dbyHKIIIOHAT BIMOBITA€E BCIM BUMOTaM 1 (DYHKITIOHAIBHUM ToTpedam uisi podoTH 3
nokymismMu. CepBepHa YacTHHA peani3oBaHa 3a JAOMOMOTOI MOBH MPOTpPaMyBaHHS
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Python na dpelimBopky Django 3 BukopuctanusMm 06azu nanmx sqlite. KimienTcpka
yacThHa po3pobiieHa 3 BuxkopuctanHsmM HTML, CSS, 3a nmomomorow ¢periMBopka
bootstrap.

BucHoBku. Pe3ynpratoM po6oTH cTaB 3aBepieH, poOounii BeO-cailT sIKuil y
MOBHII Mipi BUKOHY€ 3aIlJTAHOBaH1 BUMOTH.

YK 004.051:004.92

C.€. Ocmonenxo
Kepisnuk: x.m.n, ooyenm Kagheopu xomn romepHux Hayx,
H.B. bypxina

MOBLJIbHUMN 3ACTOCYHOK CTBOPEHHS TA INOIIUPEHHS
30BPAKEHDB Y CTIAJI INIKCEJIb-APT

AHoTtanisi. B ganiit po6oTi npornoHyeTbest OaratoraaThopMOBH MOOUIHHUIMA
3aCTOCYHOK JUIsl CTBOPEHHSI Ta MOUIMPEHHS 300paXKeHb y CTUJII MiKceIb-apT, A€ Kpoc-
m1aTHOPMEHHICTh peai3oBaHa 3a JIOMOMOTOK TEXHOJIOT1l TPaHCHUIALII BUXIJTHOTO
KOy MPOAYKTY Ha TOJOBHI MOBU MPOTrpaMyBaHHs JJig omnepariiaux cuctem Android
Ta 10S.

Kirouvosi ciioBa:

[lin tuppoBMM MHCTEUTBOM pPO3YMIIOTh TBOPUYY [ISUIbHICTb, OCHOBAaHY Ha
BUKOPUCTAaHHI KOMIT IOTEPHUX Ta 1HQOPMALIWMHUX TEXHOJOTIH, pe3yJbTaTOM SKOI €
XYyJIOKHIM TBIp y 1udpoBiii popmi. MaaioBaHHS € MEPIIOID TBOPYOK iSIBHICTIO
qutuHU. KopucTh MaiioBaHHS y MajoMy Billl HEMMOBIpHA Ta HAayKOBO JI0Ka3aHO
noHaiimeniie 7 nyHkTiB. Cepen  AKMX MOXKHA BUAUIUTA  MaKCUMAaJbHY
IUCIMIUTIHOBAHICTh Yepe3 Te, IO CHUCTEeMATUYHE 3aHATTS MATIOBAaHHSIM MOXeE
IPUBYUTH JUTUHY CTPYKTYpPYBaTH CBI OCOOMCTHH dYac 1 3aBISKH €KCIEPUMEHTaM
PO3BUBAETHCS 1HAWBIMyalbHE OaueHHS HABKOJIMIHBOTO CEPEAOBHINA, MPOCTOPOBA
ysiBa. Po3ymiHHS MaTeMaTUYHUX Ta (QiI3UUHUX MOJIENEH Ty’Ke BaXKIIUBE JJIS IIIKOJISIPIB,
a MaJIOI0YU JI0 1OTO JIOAAETHCS PO3BUTOK ACOIIATHBHOTO MUCJICHHS Ta HaBUYKU
MPOEKTYBAHHS Ha TUIONIUHI. SIKIIIO TUBUTHUCH 3 TICUXOJIOTTYHOT TOYKU 30Dy, TO Yepes
MaJIOHOK JUTHHA CaMOBUPAXKAETHCS, a B KIHIIl OTPUMYE pEaTbHUN PE3yNbTat, IO
dbopmye opieHTallil0 HA pe3yJIbTaTUBHY NIsUIbHICTB. [lependavaeTbest, 1110 MOOITBHUN
3aCTOCYHOK Ma€ 8 PI3HHMX €KpaHiB B3a€EMOJIii, Cepel SIKUX aBTOpU3allis, rOJOBHA
CTOpIHKA, PEAKTOP 300pakeHb, TOIIIO.

Jlns po3poOku MOOLIBHOTO 3aCTOCYHKY BHKOPHUCTOBYBaIHMCH Jet- Brains
WebStorm, Texnonoris React Native, MoBa nporpamyBanus Type- Script. Bumoru 110
eKCIUTyaTallii CHCTEMU: IOCTYII 10 BCECBITHLOT Mepeki [HTepHeT, onepaliiiiHa cuctema
— nounHarouu 3 Android Bepcii 9.1, 10S Bepcii 12.0 Ta iPadOS Bepcii 11.2.

BucHoBku. 3acTocyBaHHS TNPOMOHOBAHOI CHUCTEMH JOIOMOXKE€ B OCBOEHHI
HOBOTO pEMeciia, B IIbOMY BHUIAJKy XYIOKHBOIO MHCTENTBA. Bukopucrtanus SaaS
cepBicy it 30epiraHHs JaHUX TOJICTIIY€E PO3TOPTAHHS CEPBEPHOT CTOPOHU MPOEKTY.
BuxopucTtanss cxemu 30epiraHHs JaHUX MpO KOKHY KOMIPKY y 0a3l JaHUX 1CTOTHO
CKOpouy€e 00’€M JTaHUX, sIK1 TOTPiOHO MepeaBaTu Ta 3a0upaTu 3 cepBepa.

YK 004.42
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K.FO. Hayc

Kepienuk: x.neo.un., ooyenm xagheopu KoMn 1omepHux HayKk
H.B. bypxina

BEB-IOJATOK JIJIS1 OPTAHI3ALIL XYJOXKHIX 3AMOBJIEHb

AHoTamisi. Metoro na"oi podotu Oyjao po3poOuTH 3pydHy IIaThopMmy s
IrPaMOTHOI OpTraHi3ailii XyJOXXKHIX 3aMOBJICHb, J€ Ui IbOro OyB IPOJAYMaHHU 1
po3po0IIeHNI (PYHKIIIOHAJ, 10 SKOTO HAJIeKaTh: PEECTpallisl Ta BXIJ JO CHUCTEMH,
neperyisii BiacHOro mpodiao Ta MpoduUINB I1HIIMX KOPUCTYBadiB, MOXKJIUBICTD
penaryBaTH BiIacHUN Mpodiiib, MOKIMBICTh PO3MICTHTH 3asBKY HA MOIIYK XY/I0’KHUKA
a00 3aMOBHHKA, MOKJIMBICTh B3aEMOIISITH 3 3aBKOIO — pEIaryBaTH, MPU3YMUHATH a00
BUJAISTH 11, MOXKIIMBICTD XYJAOXHHUKY Ta 3aMOBHHUKY OI[IHIOBATH OJMH OJHOTO IiCIIs
3aBEpIICHHS 3aMOBJICHHS, MOXKIIUBICTh TMEPErsgaTi TOJOBHY CTOPIHKY 3 OCTaHHIMU
BUKOHAaHUMU 3aMOBJICHHSIMH, MOKJIMBICTD MEPETISAATH CIIMCOK 3asIBOK Ta IIyKaTH 1X
3a (QUIBTPOM, MOKIMBICTh MIANMKMCYBATHCS Ta BIANUCYBATHCS BlJ KOPHUCTYBauiB,
MO>KJIMBICTh MEPErISIaTH BIACHUX MIAMUCHUKIB Ta MMiAMHUCKH.

Kurouosi ciioBa:

B ymoBax po3BUTKY 1HQOpMaIIHHUX TEXHOJIOTIM HIMPOKE PO3MOBCIOKEHHS
OTpUMAJI0O HaJlaHHA 1H(POPMALIMHUX TMOCIYT pPI3HUX BHUAIB. 30KpeMa, 3HAYHOIO
HOMYJISIPHICTIO  KOPUCTYEThCS ~ KOMII'IOTEpHa  rpadika, sKa  MOBCIOIHO
BUKOPUCTOBYETHCS B PI3HUX cepax AisIbHOCTI: 0POpMIICHHS CailTiB, JOJATKIB, irop,
BUI'OTOBJICHHS IIEYATHOI NPOAYKIii Ta 1H. OKpIM BEJIMKUX Ta MajJuX KOMIIaHIid, KOTp1
3aiMalOThCAd TEPEPaxOBAaHUMHU BHILE AISUIBHOCTAMH, BEIMKY KUIBKICTH pPOOOYHMX
YTBOPIOIOTH (hpiaHCepU — BUIbHOHAWMAaHLI, SIKI CAMOCTIMHO IUIAaHYIOTh CBiil yac,
pO3pO0IIIOIOTH BJIACHE MOPT(OJIO Ta CHUIKYIOThCS 3 KIIEHTaMu Hamnpsmy. B
Cy4acHOMY CBIT1 HE € TUBUHOIO 3yCTPITH (PpiiiaHcepa K Ha mpocTopax [HTepHeTy, Tak
1y peaqbHOMY KUTTI. BUIBIIICTh 3 HUX XYI0KHUKHU, MOIIYK SIKHX 1HKOJIM MOTpedye
peTeNbHOro MOCHiIKEeHHs matdopM-rajgepeit Tia ocoOucTux KoHTakTiB. Came ToMy
npo0iemMa moJisirae B TOMY, 1[0 HaBITh MPU 3HAXOJKEHHI BiAMOBIAHOTO (piiaHcepa -
BiH MOXe OyTH HE 3alliKaBJIeHUM y HaOopi 3aMoBIieHb. Takoxk mpobiieMa Mmossirae B
TOMY, IIIO JJIsI OTPUMAaHHS MOTPIOHOT KiJIbKOCTI 3aMOBJICHb IM HEOOX1THO, 00 HA HUX
3BEpHYJIM yBary. TakMM YHHOM IIpOIEC OpraHizailii 3aMOBJICHb I 000X CTOPIH
BUSBIISIETHCS YCKJIAIHEHUM pI3HUMU (akTopamu. OpoHTEH ] N0AaTKy HANMMCAHUN 3a
noriomororo  HTML 3 Bukopucranasm CSS Ta Bootstrap. [Ins 3a0esnedeHHs
MIATPUMKA JUHAMIYHUX KOMIIOHEHTIB BHUKOPUCTOBYBaBCs Ia0ioHi3aTop Apache
FreeMarker. bekenn nanucanuii Ha MOBI mporpamyBaHHs Java. J{ns aBTomaru3anii
301pKH MPOEKTY BUKOPUCTOBYBCA (periMBopk Apache Maven. [IpoekTt peanizoBanuit
Ha OCHOBI1 (PpeMBOpKY Spring.

BucHoBkH. 30KpemMa, TOBOPSYN MPO TMEPCIEKTUBY MPOEKTY, TO CIOIU MOXKHA
BIJIHECTU: TMEPEKJIaJlaHHd CalTy Ha 1HIII MOBHU, OKPIM POCIHCHKOI; MiJKIIOYEHHS
MECCEH/DKEepY IS OLIbII 3pYyYHOrO MPOIECY CHIIKYBaHHS MDK 3aMOBHUKOM 1
XyTOKHUKOM((pliTaHcepiB); MiIKIIOYECHHS UIATDKHAX CUCTEM JI0 CalTy; JMOAaBaHHS
pOJIl aaMIHICTpaTOpa JJIsSl CANTY.
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CEKIIA 2. CYYACHI HAIPSIMKH PO3BUTKY ITPOBUX TEXHOJIOT'TA
YK 004.051:004.92

A.l. Yepmkos
Kepienuxk: 0.m.n., npogecop
B.A. Pau

CAMT JJ151 MATA3ZUHY BIIEOITOP

AHoTamisi. Y cy4acHOMYy CBITI ITpH Ta PO3BaXKaJlbHI PECypcH IMOYHMHAIOTh
HaOupaTu Bce Oublie 00epTiB. [IpocTo cumiTi BIoma i KyIyBaTH yJIH00JIeH] IrpH CTajlo
HE MPOCTO MPI€I0, a HAIIIOIO HEB1I'€MHOIO YaCTUHOIO KUTTS. Yepes 11e monut Ha Web-
3aCTOCYHKH MarasuHiB 3 IPOJAXKy irop, MOCTIHHO 3pocTae. Bee Oiunbie KoMmaHii, sSKi
MIPAITIO0Th B cpepi HamaHH JAHOI MTOCITYTH 3aIliKaBJICHI MATH IMTPOCTHHA Ta 3PO3yMLTIH
MTOKYTIITIO CANT, SIKUHA JTOMTOMOKE M CIIJIKYyBaTHCSA 3 KOPUCTyBadaMH, Ta 3HAXOJIUTH
HOBHUX KJTIEHTIB.

KarouoBi  cjgoBa:  migcucremMa — KyMmiBiIl  BIAEOIrOp,  TECTYyBaHHS,
aJMIHICTpYBaHHS, MIpOrpaMyBaHHs, iHTepdelic, po3poOKa, mporpaMmyBaHHS.

Y naHii poOOTI MpeACTaBICHUN 3pyYHUM, MPOCTHH 1 3pO3YMITUN CaWT
KOPHUCTYBaueBl. 3aBISAKU aHATI3y MPEAMETHOI 001acTi, OyJI0 BUPIIIEHO 3pOOUTH CalT
SKUKM OyJie BKJIIOYATH B ceOe BCl mepepaxoBaHi Buille BUMOTH. [lij yac BUKOHAHHS
naHoi poOoTH Oy PO3TISHYTI OCHOBHI MPUHITUITN peai3allli MporpaMHUX MOMIYJIIB,
BUKOPHUCTaH1 TEXHOJIOT1i Ta MPUHOMU, TOTPUMYBAHHS SIKUX 3a0€31e4y€ BEJIUKY SIKICTh
po3pobiiroBaHoro npoAykty. Ilin yac HamucaHHs poOOTH OYyJI0O OCBOEHO BEIUKY
KUIBKICTh TEXHIYHOI 1H(pOpMalii Ta PO3rIsHyTO HOBITHI CHOCOOM Ta MOKJIMBOCTI
cTtBopeHHsT Web-3acTOCYHKIB, II0 € JOTOMIXHUM PECYpCOM il pO3poOKHU Ta/abo
y4acTi B noai0OHuxX npoektax. Ilig yac nmpoekTyBaHHs 1HTEepdelcy Ta AU3aiHy IpH,
OyJI0O BU3HAUYEHO OCHOBHI KpUTEpii JJIs X CTBOpeHHs. Peanizaiis BkIo4aia B cede
KJIIEHTCbKY YacTUHY, AKa Oyia po3pobieHna 3a qonomororo HTML, CSS, JS.

BucHoBkn. B pesynpTari BUKOHAHHS J1aHOI poOOTH OyJio po3poOJiIeHO
aKTyaJIbHHH BeO- cepBic, 110 JI03BOJISIE MPOAABATH B1JICO ITPH YepPe3 MEPEIKY IHTEPHET,
a TaK0>X KOHTPOJIFOBATH 3aMOBJICHHS, KOTP1 PEECTPYIOTHCA Ta BEYTHCS CUCTEMOIO.

VIIK 004.94

/.P. Kapmawos
Kepignuk: cmapwuti suxniaoay xageopu

KOMN 1OmepHUx HayK
K K. Kaoomcovrkuu

JIOJIATOK JIJ151 ABTOMATUYHOI TEHEPALIT KAPTU I'PU JJI51
ITPOBOI'O JIBUT'YHA UNITY

AHoTanisi. Y po6oTi OyJi0 mpoaHai30BaHo ICHYI0UYl METOAM CTBOpPEHHS tilemap,
iX MIocH Ta MiHycHu. J{OoCHiIKEHO TUI TaWJIOBUX Mall, BApIaHTU X BUKOPUCTAHHS Ta
cnocobu reneparii. JlocmipkeHl MaTeMaTuyHl METOJM, SIKi BUKOPUCTOBYIOThCS MpU
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pO3paxyHKaX KOOPAMHAT TEKCAaroHAJIbHOI CITKH. 3ampONOHOBAaHO HOBHH MMiIXia
aBTOMATUYHOI TeHeparlii tilemap A1 CTBOpEHHS TeKCaroHaIbHUX KapT.

Kuarwuosi ciaoBa: ky0iuHi koopauHaty, tilemap, meton cerperarii Lllemtinra.

VY peanmizamii Oynu BUKOpPHCTaHI METOAH, (OPMYIH Ta aqrOPUTMU OTPUMAHHS
KyOIYHUX KOOpAWHAT JJII PO3MIIICHHS TEeKCaroHaJbHUX TAlIB Ta MOYKJIUBOCTI
3BEpTAaTUCh JO €JIEMEHTIB y [MOAaJbIIOMYy, METOAH OO0'€KTHO-OPIEHTOBAHOTO
MPOEKTYBAHHS Ta MPOrpaMyBaHHs JJIsi CTBOPEHHSI CTPYKTYP 1 KJIaciB 00’ €KTIB Ta 4ITKOT
B3a€MOJIT MK HUMH, a TAKOK METOM Ta IHCTPYMEHTH PO3POOKH Ha IrpOBOMY PYIIii
Unity mns Bizyamizanii po0oTu nogatky. Marematuanamii metoy cerperariii lllemmiara
OyB MoAM(iKOBaHUU HJIT BHUKOPUCTAHHS 3 IICCTUKYTHHKaMHU. BiH BUKOPHCTOBYE
PO3p00JIEHI METOAM MOIIYKY KOMIPOK IO KyOIYHUM KoOopauHaTaMm. Y pe3yJbTarTi
TreHePYEThCS KapTa 010MiB, HA OCHOBI SIKOT PO3MIIIYIOTHCSI TaJIH.

BucHoBku. Takum YHWHOM, J0JaTOK PO3MIMPIOE (PYHKITIOHAT 1 MOKIIHMBOCTI
po3poOku AojaTkiB Ha Unity 3a paxyHOK aBTOMAaTHYHOI T'€Hepallii reKCaroHaJbHUX
Mall Ta MOXJIMBOCTI IX MOJANBIIOTO peaaryBaHHs. JloJaTOK OpieHTOBaHWM Ha
PO3pPOOHUKIB-TIOYATKIBINB, AKI 3amikaBuiuchk GameDev, BiH J03BOJISE€ MPUCKOPUTH
HaBYaHHS Ta PO3BUHYTH HABUYKH Yy JaH1id cepi.

YK 004.492

JILI. J[sopcvkuti

Kepienuk: x.m.n., doyenm kageopu Komn romepHux mexHonio2it
E.€. 3auyesa

CUCTEMA YIIPABJIIHHS I'POBUMMU ITIEPCOHAKAMHA

AHoTamiss. Y JgaHii poOOTI MPOBEACHO TMPOEKTYBAaHHS, IMOOYAOBY Ta
CTIIOCTEPEKEHHSI CHCTEMHU YIpaBIiHHS TepcoHakamu. CHcTeMa CIPOEKTOBaHA Ha
OCHOBI 11a0J0OHY NpoekTyBaHHs "cTan" (State), sxuil nependayae HAsIBHICTh JESKHX
CTaHIB CHUCTEMU MDK SIKMMH OyayTh 3[1MCHIOBATUCA MEPEXOAU Y 3aJIEKHOCTI BiA
30BHIIIIHIX Ta BHYTPIIIHIX YMOB.

Kuarwuogi cioBa: Unity, C#, ckiHueHHUN aBTOMAT, CTaH, I'POBUM arcHT.

B xox1 poboTu OyJio mpoBeneHO aHali3, B AKOMy OyJI0 BU3HAUEHO, 110 Cy4dacHi
BIJICOITPHU Y KaHP1 MPUTOH - 1€ TOMYJSIPHUI pO3BaKaIbHUM 3aci0, arpakiiion. s
CTBOPEHHSI, MATPUMKH Ta MOKPAIICHHS BIUYTTS y4acTi y MOIAX, SIKI BIIOOPAKEHO Yy
Ipl BUKOPUCTOBYETHCS BEJIMKa KUIBKICTh IHCTPYMEHTIB Ta mpuiiomiB. Tak sK y
MPUTOAHUIILKUX ITPaxX 4acTo BIOOPAKEHO CYTUYKH 3 BOPOKUMH CUIIAMH, BAKITMBUMU
CKJIAZIOBUMHU, JJI1 CTBOPEHHS BIAYYTTS "MOCTOBIPHOCTI MOJIN", BUCTYNAtOTh BOPOXKI
MEPCOHAXKI Ta iX MOBelIHKa. J[Ji1 CTBOpPEHHS JOOCTOBIPHOI MOBEIIHKH BOPOKHUX
MEPCOHAXIB BUKOPUCTOBYIOTHCSI CHCTEMU YIIPABITIHHS ITEPCOHAXKAMH.

Jo nmepeBar MOAIOHUX  CHUCTEM  MOXJIMBO  BIJHECTH  HIBHJAKOJIIO,
nepen0ayyBaHICTh Ta JIETKICTh JJII PO3YMIHHS TNPU KOHCTPYIOBaHHI CTaHIB Ta
NEepPexXoAiB MK HUMH JIJIl OKPEMHUX MEPCOHaXIB ab0 iX rpyn. OCHOBHUM HEAOJIIKOM
TaKOi CUCTeMHU MoOXe OyTH  YCKIIaJHEHa peaii3aliss 0ararocTyneHeBUX
MTOCJTIJIOBHOCTEH /i BOPOXKHUX MIEPCOHAXKIB.
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Cucrema CKIaaeThCs 3: Kacy MepcoHa)a, SKUX MICTUTh HEOOX1TH1 111 pOOOTH
napamMeTpu; Habopy «OpraHiB 4yTTiB», Il 300py HEOOXITHUX JIaHUX 3 BIPTYaJIbHOTO
OTOYCHHS;, KOMIIOHEHTa 030pPO€HHS, IKE BUKOPUCTOBYETHCS JUIS 3HUIIICHHSI BOPOKHIX
MIEPCOHAXIB; Ta 3 CHCTEMH, IO BIANOBIAA€ 3a BHOIp MOTOYHOTO CTaHy 3 HAOOPOM
CTaHIB Ta MEPEXO/IiB MK HUMHU.

Y gxocti mineoBoro pymrisi obpano Unity 3D, 3a paxyHOK MOKIMBOCTI
CTBOpPEHHSI MPOTPaMHHUX AOAATKIB JO BEIMKOi KUIBKOCTI OMNEpaliiiHuX CHUCTeM Ta
m1aTopm, a TaKOXK 3a BEJIMKY THYUYKICTh y HajamTyBaHHI. MOBOIO MpOrpaMyBaHHS
Oyno obpano C#, Tak sIK BOHa mpeicTaBiisie coboro cydacHy MII 3 miaTpumkoro
npunnumie OOIl Ta KOMHOHEHTHOro miAxomy g0 mobyaoBu cucrteM. Cucrema
po3pobiieHa Ta BUMIPOOYBaHA 3a JOMIOMOTOK) iHTETPOBAHOTO CEPEIOBHUIINA PO3POOKH
Microsoft Visual Studio 2019.

BucHoBku. TakuM 4YHHOM, BHKOPUCTAHHS JaHOI CHCTEMH YIIPaBIIiHHSA
NepCcoHa)KaMU MOXKe 3a0e3MeYnTH EKOHOMII pecypciB i TMpPU CTBOPEHHI
IPUTOIHUIIBKUX 1MOp, MIJABUIIUTH KUIBKICTh BHJIB BOPOXKHX IEPCOHAXKIB, a TaKOX
3a0e3ne4nTH OLTBIITY PI3HOMAHITHICTh ITPOBUX CUTYAIIIH.

YK 004.832.28+004.832.24

P.P. Kanoen
Kepisnuk: k.m.u., ooyenm,

ooyenm Kageopu Komn 1omepHux HayK
O.C. Tumuyx

INACUCTEMA YIIPABJIIHHA ITIOBEAITHKOIO ITIEPCOHAXKIB

AHoTaunisi. B naniii poOoTi 0yJ10 pOBEIEHO MPOEKTYBAHHS Ta PO3POOKY CUCTEMH
YIpaBIiHHS MOBEIIHKOIO HEIFPOBHUX MEPCOHAXIB. Bysn po3riisHyTI 1ICHYIOUlI CUCTEMU
YIOpaBIiHHS TMOBEIIHKOIO, CEPEIOBUIIA PO3POOKH Ta CTBOPEHHS CHCTEM MOBEAIHKHU B
ITPOBUX JIBUTYHAX.

KurouoBi ciosa: Unreal Engine 4,nepeBo MOBEIIHKH, HEIrpOBI MEPCOHAKXKI,
OJIyIIpHUHT.

Y noBousi momysspHii cdepl po3poOKH BIAEOITOp OUIBIIICTh MOYWHAIOUUX
PO3pPOOHUKIB MAtOTh CKJIAIHOII Y BUBYEHHI MOB IMPOTPaMyBaHHS, CIPUMHSTTI KOy Ta
npu o0y A0Bi cucteM. [cHye 0e3J114 MEeTO/I1B Ta BapiaHTIB PO3POOKH, 110 JOTIOMArarTh
y CTBOPEHHI CHUCTEM YIpaBJIIHHS TOBEAIHKOIO HeirpoBumu mnepcoHaxamu(NPC).
OpmHuM 3 BaplaHTIB € BUKOPUCTAHHS CUCTEMU Bi3yaJbHOTO MPOrpaMyBaHHs Ta IrPOBI
nBUryHH, Taki sik Unreal Engine ta Unity 3D.

Jlana cucteMa CTBOpeHa Ha OCHOBI MOJIEJI JiepeBa MOBEIIHKH, 3 MOCIIJOBHUM
BUKOHAHHSM PI3HUX i 3 MPOCTUMM KIHIICBUMH 3aBaaHHsMuU. Ha BiaMiHy Bif
CKIHYEHHOTO aBTOMaTy, B JIEpPEBl TMOBEJIHKM TOJIOBHI OJIOKM ISl TOOYIOBH
BUKOPUCTOBYIOTh 3aBJIaHHSI 3aMICTh CTAaHIB Ta Mae€ alMKIYHUA ctad. Lle poOuth
JIEPEBO MOBEAIHKHA YaCTO BUKOPUCTOBYBAHUM JJi PO3poOKU cucteMu noeaiHku NPC
y BIJICOITPOBIM 1HAYCTpii. 3MIHM TOBEIIHKH 3JIMCHIOIOTHCS B 3aJIEKHOCTI BIJ
30BHIIIHIX “MOJPA3HHUKIB” Ta yMOB BCEPEINHI KJIACIB.
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Cucrema cCKIanaeTbCs 3 TaKUX e€JEMEHTIB, sk Omynpunt-kiacc NPC (3
MOYATKOBUMH IapaMeTpaMHu Ta JOJATKOBUMHU 3HAYEHHSIMHU [JIsl 3MIHU IIBHJIKOCTI,
KUIBKOCTI 3JIOPOB’ S, MOIIi aTaku Ta cMepTi), KoHTposepy NPC (3 «opranom 30py» s
300py HEOOXITHUX JAHUX 3 BIPTyaJIbHOTO OTOUEHHS Ta MEPEPUBAHHAM MEBHUX Aiil),
CUCTeMH KepyBaHHS noBeiHKoIo “Behavior Tree” (110 Bianosinae 3a Bubip 1ii cepen
Habopy Ta Mepexo/iiB MiXK HUMH), JojaTkoBoro aktuBy “Blackboard” (sikuit MicTUTB
HeoOxiaHi st pobotu “‘/lepeBa moBeAiHKM TapaMeTpu) Ta OJYNPHUHT-TACKIB (IO
BUKOHYIOTH Jii Ta nepeBipku 1uist “Behavior Tree”).

Y po3pobmi Oyno BHUKOPHUCTAaHO CHUCTEMY Bi3yalbHOTO MpPOrpaMyBaHHS
“Blueprint” Ta cucremy HajamTyBaHHs noBeliHKH “‘Behavior Tree”, BOygoBaHUX B
irpoBuii nBuryH Unreal Engine 4. Ockiibku JBUTYH Mae 0arato mno4aTkoBOTO Ta
HaBYAJILHOT'O MaTepialy, i€ J03BOJIsI€ PO3POOHUKAM CTBOPIOBATH 0a30B1 CUCTEMHU, SIKi
MOKHA PO3IIUPUTH Ta JT0JATH MOXJIUBI JIii Ta pI3HOMAHITHICTh ITPOBUX CUTYAIliH ISl
HEIrPOBUX MEPCOHAXIB.

BucnoBku. Crucrema yrpasiiHHs [IEpCOHAKaMU Ha 0a3i iepeBa MOBEAIHKY Jjana
3Mory HanamtyBaTu peakiiro NPC Ha “noapa3Huku” y 3aJIeKHOCT1 BiJl 30BHIIIHBOTO
BIUIMBY Ta 3MiHIOBaTU cTaH. [1oA10H1 cuctemMu ynpaBiiHHS 3py4HO BUKOPUCTOBYBATH
y irop skaHpy ‘“‘ciemiep”, A€ CYTHUYKH HPOXOJATh 3 YYACTIO BEJIMKOI KUIBKOCTI
nepcoHaxiB.. /[ irop B 1HIIMX aHpaxX Taka CHCTEMa YIpPaBJIIHHS NEPCOHAKaMU
MiIXOAUTH B CUITY BJIACTHUBOCTEH CHCTEMHU.

YK 004.45+004.053

M.O. Crecapuyx

Kepienuxk: k.m.n., doyenm xagedpu Kkomn romepHux Hayx
E.€. 3auyesa

KOHTPOJUJIEP IIEPCOHAXKY TA CUCTEMA CTPUJIbBBM JJIA IT'OP
IIYTEPIB BIJ] HEPIIIOI OCOBU

AHoTanisi. B naniii po6oTi po3rasiHyTOo 0a30Bi BJIACTUBOCTI KOHTPOJUIEPY
MEePCOHAXY JJIsA 1rop BiJ Iepiioi ocoOu, 0a30Bi BIACTHBOCTI CHCTEMH CTPiILOH,
PO3IIISIHYTO KOHIICTIIIII0 IMMEPCii, OMMMCAHO TaKe SABUIIIE, SIK “‘CTpeU(IHT”,pO3IIITHYTO
(d131M4HI 0OMEXKEHHS! KOPUCTYBauiB, PO3IJISIHYTO BIICOITPH LIyTEPH BiJ NEPILIOT 0COOU
B PI3HMX MIJDKaHpaX. 3 PO3IJSHYTHX BIJI€OINOp BHJIUIEHO OCHOBHI YaCTUHU
KOHTPOJUIEPY TEpPCOHa)Ka Ta CUCTEMHU CTPLILOM Ta iX OCOOJUBOCTI y PO3TISHYTUX
irpax.

Kurwouosi cioBa: xontposep, Unity, irpoBa 30posi, irpoBi CHapsiiu, cUcTeMa
CTp1JIbOU, IEPCOHAK, LIYTEP.

B xoni po6oTu 0yJio BU3ZHAUEHO, 110 MPOTPAMHUN MOJYJb MIIKIIOYAIOThCS J0
irpoBoro pymiro Unity. IligKOHTpONbHUN TMEpPCOHAXX MOXKE€ BUKOHYBaTH 0a3oBe
TOPU30HTAJIbHE TIEPEMINICHHSI, BEPTUKAIbHE MEPEMIINICHHS, 3MIHIOBATH TOJOKCHHS
(Jiexaum, HABOPUCSIKU), TPUCKOPEHE TMEPEeCyBaHHS, KOHTPOJJIEP TMEpPCOHAKA
PEECTPYE B SIKOMY TTOJIOKEHH] 3HAXOIUTHCS MTEPCOHAXK 1 UM 3HAXOAUTHCS BIH Ha 3€MJI1.
IrpoBi cHapsanu € Gi3UIHUME 00’ €KTaMU, PeaTi30BaHO Pi3HI BUIIU ITPOBUX CHAPSIIB.
MoskiiiBa B3a€MO/Iis 3 iITpOBUMH 00’ €EKTaMU 3a JOTIOMOTOI0 BUPaXOBYBaHHS IIPOMEHIO.
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BnactuBoCTi mporpaMHOro MOAYJIO € HalIalITOBYBaHMMH, IX MOBEIIHKY MOXKIHBO
penaryBaTH 0e3 OTpeOH peraryBaHHs IPOrpaMHOTrO KOy .

Jlnst po3po6ku O0yJi0 BUKOpUCTaHO irpoBuit pyriit Unity, Bukopuctano Microsoft
Visual Studio 2017, moBa nporpamyBanHs C#. JIJi1 MOI€TIOBaHHSA, TEKCTYpyBaHHs Ta
a”iMarii irposux o0’ekTiB Oyso Bukopucrano 3d maker Blender.

BucnoBku. [IpoBeneHo anani3 BapiaHTIB BUKOPUCTAHHS MPOTPAMHUX MOMIYJIIB,
chopMOBaHO (PYHKIIOHATBHI Ta HEPYHKIIOHATbHI BUMOTH JO KOHTPOJUIEPY
NepcoHaXka Ta cucTeMu cTpiibOu. [IpoBeieHO MOIeIOBaHHS MTPOLIECIB 32 TOMIOMOT OO
Activity miarpam. CTBOpeHO MOjenb naHux. [IpoBeneHo MpoekTyBaHHS IHTEP(DEHCY,
BUKOHAHO MPOEKTYBaHHs CTpyKTypu. CTBOpEHI JiarpaMmy KjaciB, object miarpamu ta
sequence Jiarpamu.

YK 74.01/.09
T.0. ©panuyk
Kepienuk: x.m.n., ooyenm,

doyenm Kageopu KoOMN 10MepHUX HAYK
O.C. Tumuyk

PO3POBKA I JIUBAH KOPUCTYBAJIBHUIIBKOI'O IHTEP®ENCY
MOBIJIBHOI'O KOHTEHT-JOAATKA «BCECBIT I'APPI IIOTTEPA»

AHoTanisi. Y 1aHiii poOOTI NpPeACTaBICHUNA PO3POOJIEHUN 1 CIPOEKTOBAHUMN
KOPUCTYBaJIbHUIIbKUN 1HTEp(elic. ByB mpoBeaeHH psaa AOCTIAKEHb Ta 3aCTOCOBaHI
HOBITHI MeToau B rpadiyHOMy nu3aiHi. JlJisi po3poOKHM KOPUCTYBaJIbHUIILKOTO
iHTepdeiicy Oyro 3actocoBaHo aktyainbHuil HanpssMok Ul / UX-au3zaitn.

KurouoBi cioBa: intepdeiic, BekropHa rpadika, Ul / UX-au3aiin, MoOUTbHUN
KOHTEHT-J]0JJaTOK, IEPCOHAXI.

3 KOXKHUM POKOM 301TBIIIYIOTHCS MPO/1aKi MOOLTBHUX Ta/KETIB, a pa30M 3 HUMU
KUIBKICTh KOPHUCTYBauiB pI3HUX JOJATKIB 1 MECEHIKepiB. B 3B's3ky 3 1um
1JIBUIIY€ThCS 3aTpeOyBaHICTh MOOUTBHUX JIOAATKIB, SIKI CIPOIIYIOTH 1 TOKPAIIYIOTh
IPOLECH IIOJICHHUX MTOTPed KOPUCTyBaya.

B xo/11 po3po0ku KOPUCTYBATBHUIILKOTO 1HTEpdeicy Oy CTBOPEHi: Aiarpamu,
MEPCOHAXKI Ta MakeTH. byna 3MojenboBaHa CTPYKTypHa CXeMa alrOPUTMIB, SKa
OMMKCYE 3a SIKOT YMOBH KOPHUCTYBad Mae AOCTYI JO MOBHOIO (PyHKIIOHANY J0JaTKa.
Takoxx Oyna po3rJisiHyTa Ta IpoaHali30BaHa BaXKJIMBICTh CTBOPEHHSI IEPCOHAXKIB MPU
MPOEKTYBaHHI iHTEpdeicy. Y 3B'43Ky 3 LIUM OyJIM CTBOPEHI TPU MEPCOHAXKI, SIKI Ml
CBOI XapakTEepPUCTHKH, LI, MOTUBalli Ta Oap'epu. KpiMm TOro, mpu mpoeKTyBaHHI
iHTepdeiicy Oynu po3poOJieHI W omucaHi KapKacu €KpaHiB, IO JO3BOJUIU MPU
peanizauii BiATBOPUTH 3aaymaHi iaei. 3aBAsSKU LIbOMY OyJO CTBOPEHO 3pYyUHHIA
KOPUCTYBAJIBHUITbKUI 1HTEPETIC.

BucnoBku. Y ctBopeHOMy iHTEp(eiici Bragocs nepeaatu 4apiBHy aTMochepy
3aBJISKM 3aCTOCOBAHUM 3HAHHAM y Au3aiiHi. 3aBasku Ul-muzaiiny Oyna BHKOHaHA
BeIu4e3Ha poboTa B BI3yallbHIM CKIAAOBii mporpamu, a meroau UX-nuzaitHy
JI03BOJIMJIA  3pOOWMTH 3pYYHUN NpHU3HAYCHHWM MJisi KOpHCTyBauda iHTepdetic. bymno
MIPOBEICHO TECTYBAHHS B XO/I1 IKOTO OyJI0 MpOaHai30BaH1 CUJIbHI Ta CIa0Ki CTOPOHH
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iHTepdeiicy. Ase 3a paXyHOK eTaly MPOEKTYBaHHS B X011 peatizailii 0yJ0 BUKOHAHO
MIHIMaJbHO TTOMUJIOK 1 TECTYBAaHHS JaJI0 MMO3UTUBHI pe3yJIbTaTH

YK 004.94

/.0. Caxapos
Kepienuk: cm. suxnaday kageopu xomn romepHux Hayx
K.K. Kaoomcwkutl

KOMIT'IOTEPHA I'PA B ) KAHPI ROGUELIKE 3 TMHAMIYHUM
PO3BUTKOM CIOXETY

AHoranisi. B po60Ti 3anmponoHoBaHO po3mupeHHs irpoBoro xxanpy Roguelike 3a
paxyHOK JIMHAMIYHOTO PO3BHUTKY CIOKETy Ta JOCHIJKEHO BIUIMB TaKOTO
yIOCKOHAJICHHS Ha 3all1KaBJIECHICTh IPABIIS.

KurouoBi ciioBa: Roguelike, maTemaTuyna Mojieib, irpoBuil IEpCoOHaXK.

B xoxi ananizy O0yi0 BCTaHOBIICHO, 1110 BU3SHAYHUMH OCOOJIMBOCTAMH MiA-KaHPY
ponboBux Bigeoirop Roguelike € BumankoBe, mpoiienypHe CTBOpPEHHS PIBHIB Ta
HOKPOKOBUHM IrpoBUM Tmpouec. [3 30UIBLIEHHSM MOTYXHOCTI KOPHUCTYBALIbKUX
KOMIT'IOTE€PIB Ta PO3BUTKOM TEXHOJOTIA PO3POOKM IMpOBUX JOJATKIB, KIACHUHUN
xaHp Roguelike Hapasi BTpawae mnomyJisipHicTb. OCHOBHOIO TNPUYUHOKO BTPATH
MO3UIII UM >KaHPOM CTaJI0 0OMEKEHE TIyMaueHHS CIOXKETY, 10 HE € KOHKYPEHTHUM
y cy4acHiil irpoBiii iHaycTpii. Y Roguelike croxer cTBoproeTbes JIIHIMHUM, Yepes3 110
IIBUJKO HaOpujae rpaBilo. BuauieHi OCHOBHI OOMEXEHHs, MPUTAMaHHI CIOXKETY
Roguelike-irop: a) masia KUIbKICTh BapiaHTIB PO3BUTKY CIOXKETY; 0) MOBTOPIOBAHICTh
(dparMeHTIB CIOXKETYy, SKUWA TpaBellb MPOXOAUTHh HEOAHOPA30BO; B) BIJICYTHICTb
BApIaTUBHOCTI CIOKETHHX JIHIH, 110 3MYLIy€E IpaBUs ITH MO OJHINA JIHII CIOXKETY; T)
MaJa KIJTbKICTh XapaKTePUCTUK MEPCOHAXKY, SIK1 MIIJISTal0Th PO3BUTKY Yy Ipi.

Jiisg 3HATTS LMX OOMEXEHb 3alpolOHOBAaHO MaTEeMaTHYHY MOJENb IMPOBOI
JIOTIKH, 110 BUKOPUCTOBYE CKIHYEHHM aBTOMAT [JIsi TPEJICTABICHHS JIOKAIlld Ta
nepexoqiB rpu. [ns omucaHHs yMOB Nepexoly 31 CTaHy JO CTaHy TIpaBLEM Yy
CKIHUEHOMY aBTOMAaTi T'pU BUKOPHUCTOBYETHCS HEUITKA MOJENb IMEPEXOJiB, a s
noOyZI0BH CIOKETY BUKOPUCTAHO MOJIETIl HEUITKUX MipKyBaHb MamaHi.

Jlokanii mpeacTaBieHl y BUIIISIAI BeplIMH Tpada ckiHueHoro aBTromarty. lLle
3a0e3neduye  MOXJIMBICTh  BIJCHIJIKOBYBaHHS MEpECyBaHHA  TIpaBls, 1CTOPIi
BIJIB1IyBaHHsI JIOKAILIii Ta 1i BAKOPUCTAHHI NpU (POPMYBaHHI YMOB PO3BHUTKY CIOKETY.
Taka MozeNb JIOT1KU JO3BOJISIE HAKJIA/IaTH YMOBH K Ha JOCTYIHICTh MEPEXOAIB, TaK 1
Ha JOCSKHICTh TEBHOI JIOKallll, [0 HaJae CIXKETy BaplaTuBHOCTI. Lli ymoBu
3MIHIOIOTBCSl 13 PO3BUTKOM CIOXKETY 1 3ajeXaTh BiJ BEJIMKOI KUIBKOCTI (DaKTOpIB,
BKJIFOYAIOUM CTaH 1TPOBOTO MEPCOHAXY, JIOKAIII0, B SIKIM BIH 3HAXOJMUTHCS, & TAKOX
MepeXo/I, TOCTYIHI Ha JaHU MOMEHT. OCKUIbKY YiTKE TapaMeTpUYHE BU3HAUCHHS
TaKOi BEJIMKOI KUTBKOCT1 YMOB HE € PAKTUYHO 31IMCHEHHUM, B pOOOTI JIsl BU3HAUYCHHS
HMOBIPHOCTEH IMepexo/iB 3aCTOCOBAHO MOJENIb HEUITKUX MipKyBaHb. IIpu npomy
KOXHIl yMOB1 HaJaHO BaroBUM KOE(QIIIEHT 3HAYYIIOCTI, IO 3aCTOCOBYETHCS IS
BUBOJY. Byny BU3HAYEHI IICTh BX1THUX JIHTBICTUYHUX 3MIHHUX, 11O OMUCYIOTh CTaH
IrpOBOTO TEpPCOHAXa: >KUTTS, CUJa, CHOPUTHICTh, Xapu3Mma, IMeplle BpaKeHH,
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TUIIIOMaTia. BUXiTHUMU JIHTBICTUYHUMM 3MIHHUMH € HMOBIPHICHI KOE(III€HTH
nepexoiB. KokHa JiHrBICTMYHA 3MiHHA BHM3HAu€HAa Ha IIIKall TEPMIB, OMHUCAHUX
TpaneuieBUuIHUMA (QYHKIISIMH HajexHOCTl. bazy npaBui copMoBaHoO 13 TPOIYKIIiH,
10 y3arajJbHEHO OMHUCYIOTh YMOBH MEPEXO/IIB

PeanizoBana KkoMI’ roTepHA rpa CKIAAAETHCS 3 TPhOX OCHOBHUX KOMITOHEHTIB:

—010mioTeka KjaciB, IO BIAMOBIIAIOTH 3a OCHOBHY JIOTIKY MpOrpamu,
30epekeHHs Ta BIATBOPEHHs iHpopMaIllii mpo 00’ €KTH B Mporpami, 3B’ A30K 13 0a3010
JAHUX, peaTi3alliro HeUiTKO JIOT1KH;

—0aza JaHuX, sKa BIJNOBiAaE 3a 30€peKeHHS Ta 0OpOOKY JaHMX IPO irpoBi
00’€KTH, CKIIATIAEThCA 3 TPHOX KOMIIOHEHTIB: TaOJUIl, MPEACTABICHHS Ta MPOIICTYPH;
Taka CTPyKTypa 0a3u 103BOJISIE JIETKO MaHIMyJIIOBaTH JAaHUMH BCEpPEIVHI 0a3u JTaHUX;

—rpadiunuil iHTEepdeEiic, sKuil 3a0e3neuye B3aeMO/II0 KOpUCTyBaua (TpaBiy) i3
mporpamoro (Tporo), a TaKOXK 3a0e3rneuye OCHOBHUH XiJ TPOTrpamMu 3 BUKOPHUCTAHHSIM
010110TEK KJIaciB, sIKI B CBOIO UEPTY 3B’ SI3yIOTHCSA 13 623010 JaHUX.

JInst po3poOKM POTPaMHOI0 YaCTHUHU OYyJI0 0OpaHO IHTErPOBAHE CEPEJIOBUIIIEC
po3poOku MS Visual Studio 19 sixa 3a6e3neunia BUKOPUCTaHHS MOBU IPOTPaMyBaHHS
C#, 13 crexkom texnonoru .NET Framework 4.7.2, WPF. ba3za nanux peanizoBaHa 3a
nornomoror CYBJ] MySql, ta ii menemxepom MySql Workbench. 38’5130k Mixk nBOMa
YacTMHAMHU peajli30BaHMil 3a J0moMoror Imabnony mnporpamyBanHs DAO (Data
Access Object).

BucnoBku. PeanizoBana rpa JgacTte 3MOTY  JOCHIAUTH  ITiABUIICHHS
3aIiKaBJIECHOCTI TPaBIlIB 110 kaHpy roguelike B mioMy, a Takok MpPUBHECE A0 HHOTO
HOBUU M- KaHp, N0 0a3yeTbCAd Ha MAaHJPYBaHHI Ta CIOXKETI, IKM pO3TalllOBY€ETHCS
MDX KJIaCHYHOI 1HTeprpeTanieto roguelike irop, ta mia-xanpy PDL.

YK 004.4: 519.837.2

K.O. Kpom
Kepignuk: x.m.u., doyenm kagheopu Komn 1omepHux Hayx
E. € 3aiiyesa

ITPOBA CUCTEMA KAHPY PLATFORMER

AHoTaniss. B naHiifi poOOTI MpECTaBICHO ITPOBY CHUCTEMY, K IIAOJIOH IS
cTBOpeHHs 1rop 21 xaHpy Platformer Ta sik ToToBY rpy peanizoBany Ha 1ii 6a3i. o
IIHOTO YKaHPY BXOJUTh BOKIIUBHUMA aCTEKT, K MIPOXOHKEHHS JIOKAIIii BiJl OAHIET TOUKH
710 1HILIO1, MepEeMIIICHHS 3[1HCHIOETHCS B OCHOBHOMY 3aB/IKH IIaTgopmam, Kl 1at0Th
3MOTY JIOJIATH TEPEITKOIH.

KurouoBi ciioBa: platformer, unity, irpoBa cuctema, ciieHu Jiokaiiii, 2D mpocTip.

Benukuit moTik po3poOieHHs irop moTpedye CTBOPEHHS TOTOBHX IA0JIOHIB
ITPOBUX CHCTEM 0€3 JCTAJIbHOTO BHBUYCHHS MPOTPAaMHUX 3aCTOCYHKIB, a KaHp
Platformer moTpeOye po3yMiHHSI CTBOPEHHS ITPOBUX PiBHIB, MEXAHIKH, CKJIATHOCTI Ta
B3a€EMO/III0 TIEPCOHAXKY 3 211 MPOCTOPOM. BUIISIOTH OCHOBHI KOMIIOHEHTH PO3POOKHU
irop: 00’ €KTH, yNpaBIIiHHS, 30BHIIIHS Ta BHYTPIIIHS B3a€EMO/I1i KOPUCTYBaya 3 rporo.

Pyx mepcoHaxxy 31MCHIOETHCS 32 JOMIOMOTOI0 (PYyHKIIIOHAJIBHOTO 1HTEpdeicy 3 3
KHOIIKAMH: pyX IMpaBopydY, JIBOpPydY Ta CTpUOOK. BiAMoBiAHO BOHM 3MIHIOIOTH
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KOOPAWHATH TMEPCOHAXY y BHOpAHOMY HANpPSMKY 3aIlyCKarOTh aHIMAIlilo, a TaKoX
30epiraHHs BUMOTaM IUIaBHOCTI nepeminieHHs. KOHTakT nepcoHaxxy 3 irpOBUM CBITOM
B1IOYBA€ThCS 3aBISKH MPUB’S3II TEriB J10 KOXXHOTO O00’€KTy Ta HaJalllTyBaHHI
0co0IMBOCTEH 1X B3aeMO/I1i. 3MiHA €KpaHiB Ta JIOKAIlii 3A1MCHIOETbCS Uepe3 MaHen 3
KHOINKaMH, 51Kl BKa3yIOTh MOJAJIBIIY JIIf0 P BUOOP1 OJHOTO 3 BapiaHTiB. BHyTpimiHi
MiJ-paxyHKU TPH BiI0OYBaIOTHCS B KO/, a TPaBII0 OCHOBHA 1H(GOpMaIlii BUBOJIUTHCS HA
eKpaH.

Jnst po3poOHMKa TOOyZOBaHI  MOMKIIMBOCTI  IIBUIKOTO  pelaryBaHHS
XapaKTEPUCTHK TIEPCOHAXKY, KaMepH Ta 1HMHUX 00’ ekTiB. CTBOPEHI OCHOBHI CKPHIITH
N 00’€KTIB, K1 JIETKO 3aCTOCOBYIOTBCS JI0 OYy/Ab-SKOTO 1TPOBOr0 eleMeHTy. Jlis
pPO3pOOKHM Takoi CUCTEeMH OyJI0 BUKOpHCTaHO irpoBui penakrop Unity Ta MOBY
nporpamyBanHs C#. Kommuamis koay BinOyBajach 3aBiasku riatdgopmi Visual
Studio.

BucHoBku. TakuM 4nHOM, 3aCTOCYBaHHS Ii€1 CUCTEMH CKOPOTUTH Yac pO3POOKH
I'pU, 1a€ 3MOTY 3aBaAHTAXKUTHU OYy/1b-5IK1 CIIPAWTH Ta B PE3yJIbTaTI OTPUMATH MTOBHOIIHHY
rpy. s rpaBis irpoBa cuctema Oyia 3aCTOCOBAaHA y Tpi, AKa Mae iHTepdeiicu as
B3a€EMOJIIi 3 TpOI0, €KpaHaMH Ta MEepCOHa)keM. TakoXX MoOyaoBaH1 PiBHI, IS
MIPOXOJIKEHHS, 3 HAKOMYCHHSIM OaiB.

YJIK 004.94
J[.B. AumoHniok
Kepienuxk: 0.m.n., npogecop
O.M. Meoseoesa

KOMII'IOTEPHA 3D-I'PA «SSMOLDERING FIRE»

AHoTanis. B ganiit po6oTi OyJ0 CTBOPEHO MPOrpamMHUN 3aCTOCYHOK, a came
KOMIT'IOTEpHY TPy, sIKa JOMOMOXKE KOPHCTyBady CKOpoTaTu dac. ['pa mae xaHp
BMKMBAHHS, JI€ TPABIIO MOTPIOHO BPATYBATH CBOE KOCTPUIIE, HATIPUKIIAT, 3aKUHYTH
1€ IepeBO a00 MepepoOUTH HOT0 1 3aKUHYTH KOJIOIH.

KurouoBi ciioBa: rpa, BUKMBaHHA, KOMIT t0oTepHa rpa, 3D-rpa, Unity, po3Bara.

VY cydacHOMy CBITI KOMIT FOTEpPHI ITPH € TOCUTH MOIMYJSPHOIO MPOAYKINEIO Ha
pUHKY. BAoCKOHaNIEeHHs KOMIT IOTEPHUX 1rop 3aJIEKHUTh BiJ] PO3BUTKY KOMIT FOTEPHHUX
TEXHOJIOTI. Ha CBOTOJHI BEJIMKA KUIBKICTh CKJIQJIOBHUX YaCTHH KOMII FOTepa
PO3POOISAIOTHCS 1T TOTO, MO0 KOPUCTyBadl MaKCUMAJbHO 3aHYPWJIHCS B CBIT
BIPTYyaJIbHOI pPEAIbHOCTI, OCKUIBKM KOMIT'IOT€PHI 1IrpU CTalOTh BCe OUIbIIE
peaTiCTUMHUMHU, MAIOTh MAaKCUMAaJIbHO J€Tali30BaHy rpadiky, aHiMallii BUKOHYIOTbCS
3a JIOMOMOTOI0 PI3HUX MPHUCTPOIB, @ OTKE J0 IIHOTO BCHOTO KOPUCTyBayaM MOTPiOHO
BJIOCKOHAJIIOBATH CBI1M KOMIT'IOTEp, HANPUKIAA 3MIHUTH BiJIEOKAPTY, 30UIBIIWTH
po3Mip omnepaTuBHOI mam’Ati 1 T.7. Came ToMy po3poOKa KOMIT IOTEPHHUX 1rop J0ci
3aJTUIIAETHCS AKTyaIbHOIO TEMOIO.

Jlnst po3po0OKH JaHOTO NPOAYKTY OYyJI0 BUKOpHUCTAHO irpoBui pyuriit Unity Ta
MoBY nporpamyBanHsa C#. HammcanHs komy BimOyBajocs 3a JOTIOMOTOIO 3aCTOCYHKY
Visual Studio 2019. Jlns moxaentoBaHHS irpoBUX O0’€KTIB Ta HaKJIaJaHHS CKeJeTa
roJIoBHOTO repost Oyno Bukopuctano 3D maker Blender. Amnimaris 00’€kTiB
BiIOyBaacsi 3a JIOMOMOroro 3acTocyHKy Unity.
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BucnoBkn. Takum ynHOM, B pe3yibTaTi OyJsio peanizoBaHo rpy “‘Smoldering
Fire” 3 yHIKaJIbHUMHU ITPOBUMU MEXAHIKAMHU.

YK 004.5
A.A. Haymos

Kepienuk: x.neo.un., doyenm xageopu Komn romepHux Hayx
H.B. bypxina

CTBOPEHHS ITPOBUX 31 MOJIEJIE 3A JOIOMOI' OO
TPUBUMIPHOI'O CKAHYBAHHSA

AHoTanif. Y miif po6oti O6yB po3poOIeHUI TEXHIUHUN MPOIIEC CTBOPEHHS Ta
00po6ku 3d Mozeneit 3a JOMOMOTOI0 CKaHYBaHHS 3a IOTIOMOT0I0 (pOTOTpaMMETpii AJis
MOJIANILIIOTO 3aCTOCYBAHHS MOJIENIEH B IPOBUX PYLIisX.

KarwuoBi cioBa: ckanyBanHs, ¢oTorpammetpis, 3JI moxaemtoBaHHs, rpadika,
dboTopeani3m.

OCHOBHMMH 3aBJaHHSIMH JAHOTO IIPOEKTY OYJI0 MO3HAHOMUTHUCS 13 TEXHOJIOT1SIMU
CKaHyBaHHsSI pPEAJbHOTO0 BCECBITY 1 MeETOJlaMU peamizaiii 310paHux JaHux y
BipTyaiabHOMY 3D mpocTopi, TaKOXK PO3TISHYTH NPUKIAAN MOKIMBOTO BUKOPUCTAHHS
pi3HOTO OOJaHAHHS AJI1 YMOJIMBIIIOBAHHS CKaHYBaHHS 1 TTOKPAICHHS Pe3yIbTaTiB
300py naHux. B kiHIIeBOMY pe3yJibTaTi, MU MaEMO OTpPUMATH poOoUy BIpTyalbHy 3]
MOJ€JIb, 3pO0JIEHY 13 BHUKOPUCTOBYBaHHSM (OTOrpaMMeTpli Ha OCHOBI peajbHO
IcCHy104oro 00’ekta. TakoX BaXXJIMBOIO 3a/1a4€l0 € JOCIIJIUTU Ta 3aJ0KyMEHTYBaTH
KOXKEH eTall CKaHyBaHHS Ta 00pOOKH OTPUMAaHUX JIaHUX JIO0 €TaIly TeCTyBaHHS MOJEINI
y irpoBoMy pyiuiro CTBOpeHUI NaiIuIaiftH OXOIUTIOE BA OCHOBHMX KOMITOHEHTA!

1. IIBUAKICTH CTBOPEHHSI MOJEIICH,

2. OCHOBHI HEJIOIKM TEXHOJIOT1i CKaHyBaHHS.

CtBopeHuil Ta BHKOPUCTAHMM TEXHIYHHMI MPOIEC BUPINIYE 111 HEJOJIKH Ta
CTBOPIOIOTHCSI JTOJAATKOBI MaTepiaiu JJjIsl MPUIIBHUIIIEHHS OOpPOOKH Ta CTBOPEHHS
IrpOBOT MOJIETIl 32 TOTIOMOT'OI0 CKaHyBaHHS.

Takox B poOOTi OyJin pO3TISHYTI MEPCIIEKTUBU PO3BUTKY METOJINKHU CKaHyBaHHS
OCHOBI (pOTOTpaMMETpii, ONUCaH1 BaplaHTH ii Jerpajaiii, Tak i HaBMaKyd BaplaHTH ii
po3BUTKy. lleli TpoeKT MOKHA TOAIIMTH Ha Bl TOBHOIIHHI CKJIauoBi: 1.
JloxymentoBaHa 3amucka 2.I'otoBa 3] momens. OOuaBI ckiianoBi Oe3mocepeaHbo
MOB’si3aHI MK cO0OK0 Ta HecyTh sk npakThuuHy(3/] Mozenb), Tak 1 TEOpETHUHY
(3amucka) HIHHICTh AJIs1 JOCIIKEHHS 3JJaTHOCTEN CKaHyBaHHS y Cy4YaCHOMY CBITI

BucnoBku. Takum 4nHOM, OyJI0 BAKOHAHO aHAJII3 0COONIMBOCTEN CTBOpEHHS 3D
MOZENIl 3a JONOMOIOK TPUBHMIPHOTO CKaHyBaHHS METOJIOM (OTOrpaMMETPIi.
Onucano TEXHOJIOTI1 Ta TIpoliiec peanizallii. byio mokasaHo Ta onmucaHo JBa MOXJIMBUX
TEeXHIYHHX TporiecH. | OyB BUOpaHMii ONTUMATHFHUYN ANTIIANH AJ1s peai3aliii irpoBoi
mozeni. Jlo maitruiaiiny BXOoAuTh BuUKOpucToByBaHHsS Reality Capture mis 360py
OCHOBHOI Mojeni 13 ¢oromarepianmy. Takox mjs oOpoOku 06a30BOro ckaHy, OyJo
BUKOpPUCTaHE TMporpaMHe 3a0e3MedyeHHs: TPUBUMIPDHUNM TMakKeT Uil PoOOTH 13
BIpTyaJIbHUMH CKyJbnTypamu ZBrush. [[ns 0OpoOKku TEKCTypu BHUKOPHCTOBYBAJIACs
nporpama Substance Painter. Takoxx Oyny cxeMaTHYHO OIMMCaHI OHOBHI MPOIIECH MPHU
CTBOpPEHI 31 MOJIEJII JIJIsl TPH.
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YJIK 004.4
A.FO 3inyenxo

Kepienuxk: x.m.n., doyenm xageopu Kkomn romepHux Hayx
E.€. 3auyesa

3ACTOCYHOK J1JI51 35OPY ITPOBOI CTATUCTUKHA

AHoTamiss. OnucaHo Mpolec po3poOKH 3aCTOCyHKa JUIS 300py CTaTUCTUYHHX
nanux. [1ig yac po6oTH HaJl IPOEKTOM OyB IIPOBEACHUN aHaJIi3 MPEeIMETHOT 00J1acTi Ta
MOCTaBJICHA 3aj1a4a 3 IKOI0 MOYKHA 03HAHOMUTHUCH Y OCHOBHIM YaCTHHI MOSCHIOBAIBHOT
3amucKu. Takok OyJo MpOBENEHO MPOCKTYBAHHS 3aCTOCYHKY BXOi SIKOTO Oyiia
po3po0iIeHa apXiTEKTypa MPOEKTY, OyJI0 BUBHAYEHO OCHOBHI Ta APYTOPSAHI CYTHOCTI,
KJIaCH, BU3HAYEHO TMOCIIIOBHICTh TOJINA, 10 300pakeH0 Ha BigmoBimHux UML-
Jiarpamax.

Kuarouosi ciioBa: API, JSON, C#, Hixuaetim.

[Ipu mpoekTyBaHH1 3aCTOCYHKY Oysn po3pobaeni UML niarpamu asis onucy ycix
porieci, po3po0JIeHa Jiarpama MmociiIOBHOCTI SKa JI03BOJISIE TOOAYUTH ITOCI1 IOBHICTh
MOBIJIOMJIEHb KOTpI BIOPSJIKOBaHI 3a YacoM, a TaKOX JiarpaMa KOMYHIKaIlii ska
BiJIoOpakae 3arajibHy B3a€MO/I10 00'€KTIB MOJIE/I1. BU3HAUCHI BUMOTH ISl IHTepdeiicy
U1 ikuX Oysia po3poOJjieHa jJiarpamMa Hapirarii 1o eKpaHax IO J03BOJIS€ TOOAYUTH
Bi3yaJIbHI ~ €JIE€MEHTH YIpPaBISHHA, BUOpaHuii Myaoopa st  ohOpMIICHHS,
CIIPO€EKTOBaHI BaiipdpeliMm cxemu, Ta mpoTtotun iHTepdeincy. s mpoexTyBaHHS
CTPYKTypH OyJia CTBOpEHa Jiarpama kiacis, Ta ER miarpama ajis MmoiemioBaHHS JaHUX.

BucnoBku. Ilin yac peanizamii 3a CTOCYHKY OyJin omucaHi OCOOJIMBOCTI
peanizauii, BU3HaUY€HA MOBAa MPOrpaMyBaHHs, Ta PO3IJSHYTI 1HIII BaplaHTU [0
BUKOPUCTAaHHA, PO3POOJICHUI 3pydHUI Ta MpocTHil 1HTepdeilc 3 NPUEMHUMU
KOJIbOpaMU BCTAHOBJICHUM HEOOXITHUN MaKeT JJis YCIIIIHOI poOOTH Ta po3poldiieHa
0a3za maHuXx. Y XOJI KOHCTPYIOBAaHHS 3aCTOCYHKY OyJM BHECEH1 JesiKl 3MIHH Y
CTpyKTypy ©Oa3u manux. s cucremu Oyjo po3poOJeHO JTOKYMEHTAalll0 IO
PO3TrOPTaHHIO CUCTEMU Ta TPOBEACHI yCl HEOOXITHI TECTH 3a JJis 3a0e3redyeHHs
MOXKJIMBOCTI Oe3mepediitHOro (hyHKI[IOHYBaHHS.
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CEKIIA 3. CYHACHI HAIIPAMKMU PO3BUTKY NPOBJIEMHO-
OPIEHTOBAHUX JOJATKIB
YK 004.41

H.I'. Cmpenvbiyvra
Kepienux: x.m.n., doyenm
Iununenko Anna leaniena

3ACTOCYBAHHA 3-1 TPA®IKHA B HABYAJIBHOMY ITPOLECI

AHoTtanisi. IcHye He0araTo MmaHMX TMPO BIAHOCHI TIE€peBarn BEKTOPHOI
TPUBUMIPHOI Bi3yasizallli METOIIB, 110 OIIHIOIOTLCA B KOHTEKCTI peajJbHUX 3aB/IaHb.
Ileit HemoMK € TOJOBHOI IMpOOJIEeMOIO Bizyaliszallli, OCKUJIbKH 3HaHHS Oyiu O
HaJ3BUYalHO KOPUCHUMM JIJIsl BUKJIA/Ia4yiB Ta CTYJICHTIB.

KuarouoBi cioBa: Bizyanizaiiisi, Mojenb, ciieHa, 3ds Max, peHzep.

3acTocyBaHHA Bi3yami3alii A0 CKIQJHUX TEM HPUHOCHTh KOPHUCTh SIK
BHKJIa/IadaM, TakK 1 CTyJICHTaM, JOITOMararo4u iM CTIIPaBIIATHCS 3 HOBHM MaTepiajiom, a
TaKOX BeJIe /10 TIIMOOKOTO po3yMiHHA. CTyACHTH AOCATAIOTh KpalluX pe3yJbTaTiB Ha
1CMIUTAaX, KOJIM B MPOIECI HABYaHHS BUKOPUCTOBYIOTHCSI HAOUH1 METOIH.

Bizyanizanisg IMHMPOKO 3aCTOCOBYETHCS B HABYAJIBHOMY MPOLECI JTOMIKLIBHOI,
IIKUTBHO1 Ta BUIIOI IpodeciiiHoi ocBiTH. Buia mpodeciitHa ocBiTa Ma€ BiANOBIIHI
cTaHAapTd. Y CBOIO 4Yepry HaBYaHHS Ha TEXHIYHIN CHEIIaJbHOCTI TOTpeOdyE:
MaTEeMaTUYHUX HABUYOK, 3IaTHOCTI JO aOCTPAKTHOTO MUCJICHHSI, aHAJII3y Ta CHHTE3Y.

OckiJIbKY 301TBIIEHHS KUTBKOCTI MPo0JIeM 1 cUTyallii, 30Kkpema i y nmpodecitHux
KOHTEKCTaX, NOTpedye TMEeBHOTO pIBHI PO3YMIHHS MaTeMaTUKHU, CKJIQJHICTh
CHPUMHATTS MareMaTtuyHoi i1Hdopmarlii 30umbTyeThesd. Lo 3amauy po3B’s3yroTh
1HCTpYMEHTH Bizyanizaii 21, 31 rpadiku. Ha nmpuknaai BUBUEHHS 3a/1a4 aHATITUYHOT
reoMeTpli pPO3MISIHYTO 3acTocyBaHHA 3a-Tpadiku, aemMoHcTparis 31-00’€KTiB Ha
MPUKJIAA1 BEKTOPIB.

BucnoBku. Po3poOineHor0 Bi3yamizaili€ero 3MOXYTh KOPUCTYBAaTHUCS Y4HI Ta
CTYJIEHTH JJIs1 pO3YMIHHS TEMHU BEKTOPIB Ta ONepalliii HaJl HUMH, 1110 JIOIOMOKE Kpallie
Ta MIBUIIC OCBOITH HAaBYAIBHHUM MaTepial.

YK 004.921:004.942

A.FO. 3atiyes
Kepienuk: x.neo.un., doyenm kageopu Komn romepHux Hayx
H.B. bypkina

TPABITAIIIMHUAN CUMYJIATOP (MOJEJIOBAHHSA PYXY ILTAHET Y
KOCMIYHOMY IIPOCTOPI)

AHoTanisi. BaxmuBicTh MoOHENIOBaHHS TPOIIECIB, SKi BIJOYBarOThCA B
HABKOJIMIIIHBOMY CBITi, 3aiiMatOTh BaXJIMBY POJIb B JIIOJCHKIN NismbHOCTI. OCcO0IMBO,
METOJIM KOMIT'IOTEPHOTO Ta MAaTeMAaTUYHOIO MOJICIIOBAaHHS, $KI TIOB’s3aHl 3
rpaBITAIIITHOIO B3aEMO/IIEIO.
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KuarouoBi ciioBa: Be0-10/1aTOK, rpaBiTailisi, 00uucaeHHs, Pi3uKa, MOICIIIOBaHHS.

VY noTtouHiit po6oTi OyJ10 pO3p00IEHO BEO-A0/IaTOK Y BUTJISAI CUMYJIATOPA, KU
BiZITBOPIOE PYX IJIAHET B KOCMIYHOMY IPOCTOPI 1 JO3BOJISIE KOPUCTYBAaYaM YIIPABIATH
MOJICIbOBAHUM CEPENOBUIIEM. Po3paxyHOK pyXy HeOeCHHUX Til BigOyBaeTbcs 3a
PaxyHOK 3aKOHY BCECBITHBOTO TsDKIHHSA. B3aemomis Mk ycima TijgamMu B CUMYJISIIL
BU3HAYAETHCS 32 JIOMOMOTOIO PIBHSHHSA, B SKOMY OOYHMCIIOIOTHCS CHJIA TSDKIHHS MK
BciMa 00'ekTamMH B TIpOCTOpi-daci 1 BIAOYBA€TbCS OINEPYBAHHA TMO3ULIAMH 1
IIBUIKOCTSMUA HEOSCHUX T1I.

Po3po6ka rpasiTamiitHoro cumynaropa Benacs 3acobamu Visual Studio Code Ha
MOBI nporpamyBanHs JavaScript. Bumoru no cucremu: OC Windows 7 1 Bulie ta
HasBHICTh Cy4acHOTo Opay3epa 3 MAKIIOUEHHIM 0 MEPEKi IHTEPHET.

BucHoBku. Po3pobnenuii Be6-3aCTOCYHOK 3aTHUI HA0YHO MTPOJEMOHCTPYBATH
IPUHIIAIKA B3a€EMOJIII MK HEOSCHUMM TUIAMHU 1 MOXE TOCIYXKUTH BIJIMIHHOIO
IHTEPaKTUBHOIO MOJICIUIIO JIJISi OCBITHIX IIUICH

YK 004.622

I1.0. JKunvyosa
Kepignuk: 0.m.n, npoghecop xagheopu xomn romepHux Hayx
O.M. Meogeoesa

PO3POBKA BEB-IOJATKY HABYAJIBHOI'O HEHTPY

AHoTtanisi. Ha cborogHinmHiii eHb Ay)Ke aKTyaJdbHOI TEMOKO € JUCTaHIlIIHE
HaBYaHHS, JOCTYIHICTh 1HPOpPMAILIli PO 3aHATTS Ta PO3KIIAJ, PE3YIbTATOM POOOTH €
B€0-70JaTOK JIJIs1 Y4YHIB T BUUTEIB, 1110 JO3BOJIUTH BUUTEISIM KOHTPOJIOBATH PO3KIIA]
CBOIX 3aHATh, peAaryBaTu WOro Ta 3MIHIOBaTH 3a MOTPEOU, a YUYHI MATUMYTh 3MOTY
0a4YUTH KOJIU BIIOYACTHCS 3aHSATTS Ta MOXKJIMBI 3MIHU Y CBOEMY PO3KJIA/IL.

KuarwouoBi ciioBa: qucrtaHiiiiHe HaBYaHHS, HABYAJIbLHUN IIEHTP, KJIIEHT-CEpPBEpPHA
apXITEKTypa.

[Tix yac xoxy AochipKeHHs OyJIo MPOBEAEHO aHai3 TEMH, MOUTYK aHAJTOTTYHUX
JOJIaTKIB JIJI1 HABUAJbHUX IIEHTPIB Ta PO3pOOJIEHO BEO-A0JATOK ISl 1CHYIOUYOTO
HaBYAIBHOTO HEHTPY. OO’ €EKTOM JMOCIHIKEHHS TTOCTA€ KIIEHT-CEPBEPHA apXITEKTypa
Be0-10J1aTKIB /Il HAaBYAIBHUX LEHTPIB. B X011 aHami3y pi3HUX MiAX0/iB, HA 0asi ix
nepeBar Ta HeJ0JIIKiB, 0yJI0 0OpaHO TIBOPIBHEBY KIIEHT-CEPBEPHY CUCTEMA 3 TOHKUM
KIIIEHTOM Ta TOBCTUM cepBepoM. Cepell METOMIB JOCTIKEHHsS] OyB BUKOPHUCTAHUN
aHai i3, 30KpeMa CTPYKTYpHO-(PYHKIIOHATHHUIN Ta eMITIPUYHUH.

BucnoBku. Be0-101aTOK Ma€e MpakTUYHY IIHHICTD, 1K€ BiH JIO3BOJISIE 3pYUHO
KEpyBaTH CBOIM PO3KJIaJ0M BUMTENISIM Ta YYHAM PEATBbHO ICHYIOUOTO TPEHIHIOBOIO
HeHTpy. B mopanbmiiii poOOTI 13 3aCTOCYHKOM MOJKJIMBE HOTO JOOIpPAIlOBAaHHS IO
PO3IIMPEHHIO (PYHKITIOHATY, HAITPUKIIAJI; CIIOBIIIEHHS MIPO 3MIiHU Yy PO3KJIajil, KHOIKA
OHJIaH-YaTy 13 aMIHICTPAI[I€}0 TPEHIHTOBOT'O IIEHTPY Ta MOXKJIMBICTh JIMCTYBAHHS 13
BUKJIaJla4aMHu.
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YK 004.422.81

M. €. Bouko

Kepienuxk: x.m.n., doyenm xageopu Kkomn romepHux Hayx
O.C. Tumuyxk

WEB-3ACTOCYHOK JJIAA ®OPMYBAHHSA IHAUBIAYAJIBHOI'O
HABYAJIBHOT O IIVTAHY 3I0BYBAYIB OCBITH B YHIBEPCUTETI
«KPOK». HIICUCTEMA YHPABJIIHHA OBJIIKOBUMMU 3AIIMCAMM 1
JOCTYIIOM

AHoranisi. Huai o0iKOBiI 3amiCH CTOCYIOTHCS Maike KOXKHOI JIIOJWHU U
HAIlleBHO KOXEH 3 HAC Ma€ CBii OOJIKOBHWI 3amuC B TiM YW IHIIMA CHUCTEMi abo
nifcucteMi. Baxko ysBUTH JIOJIMHY, SKa JKOAHOTO pa3y HE CTBOPIOBaja OOJIKOBHIA
3amuc. AJpKe JaHa MOXJIHMBICTH BIJKPHUBA€ IUPOKUAN CHEKTP MOMXJIHBOCTEH IS
KOpHCTyBaya, 110 POOUTH MOTO 3HAXOPKEHHS HA TIEBHOMY JOAATKy a00 3aCTOCYHKY
HabaraTto KOM(OPTHILIUM, OPTaHI30BAaHUM Ta 3aXUILCHUM.

Kuro4oBi cjioBa: mijcucreMa ynpaJiiHH 00JIIKOBUMH 3alUCAMHU Ta TOCTYTIOM,
aJMIHICTpYBaHHS, TECTYBaHHsI, iIHTep(deiic, po3poOKa, mporpaMmyBaHHS.

Y naHiii poOOTI TpPENCTaBICHO MIACUCTEMY, IO 3IHCHIOE YIPaBIIHHS
0OJIIKOBUMH 3amcamMu 1 JOCTyIIaMU CTYJICHTIB Ta BUKJIaAa4iB. [Jisi CTBOpEHHS 1aHOTO
3aCTOCYHKY OyJM BHUKOPHUCTaHI METOIU CTPYKTYpPHOTO aHaji3y JdaHUX, METOIH
00'€KTHOOPIEHTOBAHOTO MPOEKTYBAHHS Ta TMPOrpaMyBaHHS, METOAM peami3allii
apXxiTeKTypu KiieHT-cepBep. Kpim Toro, Oysio mpoBeneHO IOCHTIIKEHHS MpodiieM
PO3BUTKY 1HGOPMAIIMHUX TEXHOJIOT1H, ICHYIOUYMX 1H()OpMALITHUX CUCTEM, 3aBISKU
yoMy OyJi0 BHUpIIIEHO MOOyAyBaTH MiJIcKCTEMY BUOOpYy KypciB y Burisiai WEB-
3acTOCyHKY. Takox OyJii BU3HAUY€HI OCHOBHI (DYHKIIIT TPOrPaMHOr0 3aCTOCYHKY, IO
B pe3yJbTaTi poOOTH OYyJIM YCIHIIIHO BUKOHAHI.

[Ipu peanizaliii 3aCTOCYHKY OYyJIO 3MIHEHO MEBHI CYTHOCTI, JIOTIKY Ta (yHKIIIT
3aCTOCYHKY JJI JOCSITHEHHSI HEOOX1THUX PE3yJIbTATIB.

BucnoBku. Sk pe3ynabTaT Oysi0 CTBOPEHO (DYHKIIOHAJIbHY Ta 3pY4YHY CHCTEMY,
[0 JIO3BOJISIE BHUKOHYBATH PEECTPAIif0, BXiJ, MEperisg OcoOHMCTOro OOIIKOBOIO
3amucy JUIsl CTYJICHTIB Ta BUKJIa/Ia4yiB yHIBEPCUTETY.

YK 004.422.81

/.0. Xnanyxk
Kepignuk: x.m.H., ooyenm Kagheopu Komn 1omepHux Hayk
O.C. Tumuyx

WEB-3ACTOCYHOK JJ151 ®OPMYBAHHA IHIUBIAYAJIBHOI'O
HABYAJIBHOTI'O IVTAHY 310BYBAUIB OCBITU B YHIBEPCUTETI
«KPOK». IIJICUCTEMA «EJJEKTPOHHUM KYPHAJI»

AHoTamiss. B po0oTi mpeacTaBlieHO MiJICUCTEMY, IO 3IHCHIOE MOXKJIUBICTH
KEepyBaHHS €JIEKTPOHHUM >KYPHAJIOM, BUCTABIICHHS Ta MEPETJISA]] OI[IHOK CTY/ICHTIB.
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Kuaro4doBi ciioBa: mijacrucrema yrnpasiiiHHS 00JIIKOBUMH 3allUCaMU Ta JOCTYTIOM,
aJMIHICTpYBaHHS, TECTyBaHHS, iIHTepdeic, po3poOKa, MporpaMmyBaHHS.

3aB/sKU aHATI3y IpeaMeTHOT 001acTi y cepi iHbopMaIlIfHUX TEXHOIOT1H, 0YJ10
BUSIBJICHO, 1[0 HEOOXITHO CTBOPUTU JOJATOK, IO OyaAe 3pyYHUM IS BCIX TPYII
KOpHUCTyBadiB. [HTepdeiic eneKTpOHHOTO >XypHAJIy MOBHHEH OYTH MaKCHUMaIbHO
mpocTuM Ta (QYHKITIOHATHHUM JUIsi BUKOPUCTaHHS. BepcTka mogaTky moBUHHA OyTH
a/IaNTUBHOIO Ta 3 ypaxyBaHHAM Oa)kaHb MailOyTHIX KOPUCTYBaYiB.

Byno ommcano cepBepHy Ta aaMiHICTpATUBHI YaCTHHU KOIYy. AJIMiIHICTpaTUBHA
JacTHHA BKJTIOUYAE B ce0e KepyBaHHS CyTHOCTSMHM Ta 3/IICHEHHS peAaryBaHHs 0azaMu
naHux. TakoX 3aBasKd aIMIHICTPYBaHHIO OyJI0 peadi3oBaHO B3aEMOJIII0 MIXK
KOPUCTYBauaMH Ta JaHUMHU, 1110 CTAJO BUPIIIAIBHUM Y BUKOHAHHI 1aHOi POOOTH.

ITix yac BukOHaHHS OyJIM PO3TJISHYTI OCHOBHI MPUHITUIIN peati3allii MporpaMHUX
MOJIyJIiB, BUKOPUCTaHI TEXHOJIOTI Ta MPUHOMH, JOTPUMYBAHHS SKUX 3a0€3MeUUTh
BEJIUKY SIKICTb PO3pOOJIIOBAHOTO MPOAYKTY. byino mpoaHanizoBaHO MOJENl JaHUX,
CYTHOCTI Ta 3B’ A3KH M1 HUMHU. KiTt040oBUM (DakTOpOM JTaHOTO 3aCTOCYHKY € HasIBHICTh
B3a€MO3B’ 13Ky MK KOPUCTYBa4eM Ta CEPBEPOM.

BucHoBku. TakuM 4YHHOM, KIIOYOBUM (PAKTOPOM JAHOTO 3aCTOCYHKY €
HasIBHICTh B3a€MO3B 3Ky MK KOPHCTYBAau€M Ta CEPBEPOM. 3 OOKY CEpBEPHOI YACTHHH
OyJIM pO3TJISIHYTI CTOPOHHI 010J110TE€KH, 110 HAJIAI0Th MOXJIUBICTH CTBOPEHHSI KJIIEHT-
CEPBEPHOI apXITEKTYPH Ta OCHOBHI MPHUHIIAITA TPOEKTYBAHHS TPUKIIATHOTO PIBHS IS
30UTBINIEHHST  PO3IIMPIOBAHOCTI CEPBEPY B BHIMAAKY HASBHOCTI JTOJATKOBUX
BJIOCKOHAJICHh CHCTEMHU.

VK 004.512:004.514
O.€. Menvrnux

Kepignuk: x.m.H., ooyenm Kagheopu Komn 1omepHux HayKk
O.C. Tumuyxk

WEB-3ACTOCYHOK JJIs1 ®OPMYBAHHA IHAUBIAYAJIBHOI'O
HABYAJIGHOI'O IUIAHY 3/I0BYBAUIB BUIIOI OCBITHU B
YHIBEPCUTETI "KPOK". IIIICUCTEMA BUBOPY KYPCIB

AHoTanisi. I3 poky B pIK y HaBUaJbHUX 3aKjajax 3 SBISIOTbCS HOBI 17€l,
TEXHOJIOT1i, 3MIHIOETHCS 1 CaMa HaBYaJIbHA CUCTEMa, TOMY M Cy4acH1 BHILI HABYAJIbHI
3aKiaJd MarTh TPUMATH PyKy Ha myiibcl. ONIHIEO 31 3MiH € MOXJIUBICTb BHOOPY
CTYJE€HTaMH HaBYaJIbHUX MPEIMETIB.

KurouoBi ciioBa: kypcu, po3kiaa, HaBuaHHs, npeametu, Python, Django, ocBiTa,
CTYJIEHT.

VY mpencrasieHiit podoTi mpoananizoBaHo miacuctemy st WEB-3actocynky nms
(GopMyBaHHS 1HIWBITYaJbHOTO HABYAJBHOIO IUIAHy 3/100yBayiB BHINOI OCBITH B
VYuiBepcureti «KPOK», 1110 BiamoBinae 3a BuOip HaBYAJIbHUX TIPEIMETIB CTYACHTaMHU.

[lin 4vac pobGoTu OyJi0 pPO3MISIHYTO MNPOOJEMU PO3BUTKY 1HGOpMAIIITHUX
TEXHOJIOT1i, chOpMyIbOBaHI META 13a/1ayi MPOEKTY, MPAKTUYHE 3HAYEHHS OTPUMaHUX
pe3yibTaTiB, TaKOX OyJIM BUKOPUCTAHI Pi3HI METOJM aHATI3y AaHUX, MPOEKTYBAHHS
apXiTEKTYpH, METOJIU (PYHKIIIOHAIHLHOTO Ta 00’ €KTHO-OPI€EHTOBAHOTO ITPOTPaMyBaHHS,
IO J03BOJIUJIO CTBOPUTH MpPEACTaBIEHY MIACUCTEMY. Y XOA1 poOOTH B1I0Opa)KeHO
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0COOJIMBOCTI peaiizailii, Ta 3MIHH, 110 BUHHUKIM Yy XOJ1 €Tanmy KOHCTPYHOBaHHS.
IIporpamna peamizaiiisi CHCTEMU TPECTaBIICHAa Yy BUIJISAAI HA0OPY MOJYIIB, SKI Mae
IPO30py CTPYKTYPY, MICTATH YyHI(IKOBaHI CTPYKTYpH JaHHUX, € PO3UIUPIOBAHUMH 1
MTOBHUMHU.

BucnoBku. Takum ynHOM, 0a3yrounch Ha aHami3i cydacHux norped BH3 Oymna
po3po0ieHa apXiTeKTypa MPOEKTYy Ta OMHWCAHWKA TPOIEC peami3allii MmiJacuCTeMH
BUOOpY KypCiB 3a AOMOMOro0 cydacHux texHotoriit (Python, Django, SQLite).

YK 004.4

A.O. Crxon-binonosxcko

Kepignuk: x.m.u., ooyenm xagheopu Komn romepHux HayK
E.€. 3auyesa

MOBUIBHUM 3ACTOCYHOK JUISI HIAT'OTOBKH JIO 3HO 3
YKPAITHCBKOI MOBH TA JITEPATYPU

AHoTanisi. BuxoHaHo orisj 1 aHami3 Cy4acHOro cTaHy 1HGOpMaIiitHuX
TexXHOJIOT1d B cdepi po3poOKu MOOILIBHHUX 3aCTOCYHKIB. BuaigeHO €KCTEHCHBHI
(dbakTOpH PO3BUTKY, a TAKOXK (PaKTOpH, 37aTHI K 301IBIIUTH MOMYJISIPHICTH MOOITBHUX
HaBYAJIbHUX JOJIaTKIB TaK 1 3aBaIUTH 1IbOMY. BUKOHaHO aHasI13 TEOPETUUHUX TT1IX0/11B
710 CTBOPEHHS JI0JIaTKY .

KuirouoBi cjioBa: rpa, HaBuaiibHA rpa, MOOUIbHA Tpa, KAPTKOBA rpa, MOOUIBHHIA
3aCTOCYHOK.

[Tix yac nocnimxeHHs OyJ0 BUKOHAHO aHaJl13 OCHOBHUX 1HCTPYMEHTIB, BUALICHI
iXHI mepeBarud 1 HEAOJIKH, cHOPMYJIHOBAHO MOCTAHOBKY 3anayi. Kpim Toro, Oyio
MPOBEJICHO aHaJli3 MOXJIMBUX BaplaHTIB BUKOPUCTAHHS, MOJEIIOBAHHS JaHUX Ta
NPOEKTYBAHHS  TMOMNEPEIHBOTO  KOPUCTYBAIBKOTO 1HTEp(elcy, CIPOEKTOBAHO
CTPYKTYpPY 3aCTOCYHKY, Ta BHUTOTOBJICHO AHW3ailH TPaJIbHUX KapTOK. IMPOBEIACHO
aHATITUYHY POOOTY Ta BUIIJIEHO OCOOIUBOCTI peaizallii 3aCTOCYHKY.

BucnoBku. Sk pesynbpTaT 3acTOCYyBaHHS MPOMOHOBAHOI CUCTEMHU JOMOMOXKE
3HAYHO MIJIBUIIUTU PiBEHb MATOTOBKU KopucTyBada 10 3HO 3 ykpaiHcbkoi MOBU Ta
mitepatypu. Po3BuHe yBary, Ta nam’siTb. BUkoprcTanHs 3aCTOCYHKY 3MEHIIIy€ Yac Ha
MIATOTOBKY Ta 3HAYHO 301blIIy€ €()eKTUBHICTh BUBUCHHS.

YK 004.512:004.514

C.1O. /loneyw
Kepignuk: 0.m.n., npoghecop
O.M. Meogeoesa

3ACTOCYHOK OBJIIKY KOPUCTYBAYIB OHJIAMH KYPCIB

AnoTtanisi. Po3po0Oka web-3acTOCYHKY, 3a IOTIOMOT'OI0 SIKOTO OyI€ TPOBOAUTHUCH
0OJIIK cITyXayiB HaBYaJIbHOTO IIEHTPY.
KuarouoBi cioBa: oHlaliH YHIBEpPCHTET, OOJIK KOPHUCTYyBauiB, OpraHizailis
3100yBayiB.
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B xox1 nocnimxenHs 0yio BUSBIEHO Psij K TUTIOCIB, Tak 1 MiHyciB. Hanmpukian,
B ICHYIOUHX OOJIIKOBUX CHCTeMax OyJia 3HauHa mpodsieMa 3 TpoMi3AKICTIO IHTepdercy.
Tomy notpiOHO Oysi0 BpaxyBaTH JaHUN MIHYC 1 po3poOuTu iHTepderic 3 Hyms. Js
TOTO, 00 11e 3p0OUTH BUKOPHUCTOBYBAIMCH METOIH Bi3yasi3allii 1 TUTAaHyBaHHS JTaHUX,
TaKUM YHHOM, OYJIO MOJIETTLOBAHO CHCTEMY 3 SIKOIO OyIyTh MPAIIOBATA KOPUCTYBaYi
Ta onpa3y Oymno oOpaHO 30BHIIIHINA Burisn. Jns mporpamHoi peamizamii Oyso
BHPIIIEHO PO3POOJIATH 3aCTOCYHOK, KM OW T03BOJMB KOPUCTYBATUCH MAaKCUMATHHO
BEJIMKOMY KOJIy KOPUCTYBadiB, a came web-caiit, sikuii 00’ eTHa€e sk cMapTPOHH, TaK i
MePCOHAIbHI KOMIT IOTEPH.

BucHoBkn. Takum dyuHOM, OyJi0 po3poOieHO 1HTepdelc CUCTEMH OOJIIKY
OHJIAMH KOPHUCTYBaYiB HE MOAIOHMH Ha ICHYIOUl aHAJIOTH, 1[0 MIOBUHHO MPUBECTH 0
MOJTIMIICHHS 00JIIKOBOi CUCTEMU B LILJIOMY.

YK 004.4

K.O. Paboxinb

Kepienuxk: K.6ilicok.H., Ooyenm Kagheopu Komn 10mepHux Hayk
Tpoyvko B.B.

ABTOMATHU30BAHA CUCTEMA KJACU®IKAIIIL PE3IOME

AHoTanisi. BinOyBa€eTbcs picT poiii CUCTEM, K1 I03BOJISIIOTH IEPEKIIACTH HA cede
yacTUHA HalO1IbII pyTUHHUX N1 HR-Menemkepa 1mo10 00podku pesrome. Kpim toro,
B JlaHIi MpeaMeTHO1 00JIacTi ICHYIOTh KpUTEpii, 3a SKUMHU BiIOUPAIOTHCS PE3IOME
KaHIMJATIB, IO 3aciIyroBylOTh Ha yBary. Uum OuUIblIif KIIBKOCTI KpPHUTEPIiB
3aJI0BOJIBHSIE pe3lOMe, TUM MMOBIpHilIe, 0 BOHO Oyae nomiueHo HR menemxkepamu.

Kuarouosi ciiosa: PHP, SQL, HTML, CSS, JQuery, AJAX.

Bapro 3a3HaunTH, 10 KpUTEpii B1I0OOPY pe3tomMe CyO'€KTUBHI 1 y KOKHOTO BOHH
CBOI. 3HAUUTh, PE3YJILTAT B1IOOPY pe3tOME KaHIUJATIB B KIHIIEBOMY MIJCYMKY LILLTKOM
3anexuth Bix HR-mMenemxepa. KpiM Toro, icHyt0Tb 111€ il ABI MPOTHIICKHI TEH ICHLIII:
KUIBKICTh pEe3IOM€ KaHAWAATIB 3pOCTa€E, a JOMYCTUMUWM s iX OoOpoOkHM yac
cKopouyeThbes. Lle mpu3BOIUTh 10 TOTO, IO HEMOXJIUBO 00pOOUTH Bech MOTIK. s
IIOT'0 HaM 1 3HaIOOMTHCS aBTOMAaTH30BaHa cucTeMa Kiacudikariii pestome, 1mod HR-
MEHE/[Kep He 3aliMaBCsl COPTYBAHHSIM, a MIT MTOBHICTIO BUJIIJTUTH Yac CBOiK poOOTI, a
came — BUOIp kaHauaariB. BoHa moBuHHa OyTH TpOCTa, Ta BUKOHYBaTH HEOOXIJHI
byHKITI.

[Ipote, B xoa1 nOCHiI>KEeHHS OYyJIO BUSBIICHO, IO HEJOJIKOM aBTOMAaTH30BaHUX
cucteM kiacu@ikamii pe3toMe € TUIbKU Te, 10 MpOo HUX Mailke HeMae 1Hdopmarlii y
BUIBHOMY JOCTyNi, HE€ KaXyyd B)KE€ NpO TOTOBI BapiaHTH, Kl BU 3MOINIM OuU
BUKOPUCTOBYBATH y CBOill KOMMaHIi.

BucnoBku. Takum 4MHOM, ORI IPOCTUM 1 PECYPCHOMICTKUM PIlIEHHSIM 0YJI0
0 cTBOpUTH BeO-101aTOK. Lleit MeTo 1 BUAKWNA, MPOCTUH 1 HE Ma€ CEPHO3HUX MPOOIIEM
y pa3i 300iB cuctemu. st po3poOku BeO-3acTocyHky Oynu Bukopuctani PHP, HTML,
JS, CSS moBu ta npaiiep PDO, m1s poGoTH 32 TaHUMU.
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VJIK 004.5

O.B. ['omon
Kepienuk: 0.m.n, npogpecop
O.M. Meogeocsa

YAT BOT JJIA ITOIITYKY POBOTH

AHoTauis. byno nocraneno MeTy Ta 3aa4i y CTBOPEHH1 IPOTPAMHOTO MPOIYKTY,
gat OOT /JIs OIIYKY poOOTH Ta BUKOpPHUCTaHHA MeceHpkepy Telegram juist cryaeHiTsa
[IPU MIOIIYKY pOOOTH.

KarouoBi cioBa: uyar-60T, TenerpaM, MOIIyK poOOTH, MpalleBlIAIITyBaHHS,
MECEH]IKED.

Ilin wac gocmimkeHHs Oyno Bu3HaueHo, 1o Telegram — oauH 3
HAUMIOMYJISIPHIIIINX MECEH/KEpIB B YKpaiHi, WOro BUKOPUCTOBYIOTh MoHan 50%
ykpaiHiis. Moro momymspHicTh MOB’S3aHA 3 THM, IO JAHHWH 3aCTOCYHOK
OararoyHKIIIOHATBLHUH Ta cripolieHui. Bin miaTpumMye 60TiB pizHuX KaTeropiit. Kpim
TOTO, Ha JaHUI Yac MOMUT HA YaT-00TiB 301IbIIY€ETHCA JIJISl BUPIIEHHS PI3HUX O13HEC
3amay. bi3Hec aganTyercs 10 pI3HUX TEXHOJIOTIM 3ajyis 3aJ0BOJICHHA MOTPeO
KIHIIEBOT'O CITOKMBaya. Tak, 3a manuMu jociipkeHas Oracle, monan 50% KITIEHTIB Bike
3apa3 YeKaroTh, 1110 O13HeC Oyae focTynHui 24/7. YaT-00TH MOXKYThb BHOPATUCS 3 ITUM
3alUTOM 1 LUJIOJ000BO BIAMOBINATHA HA 3alUTH KOPUCTYBauiB. Takoxk, AOCIIIKEHHS
MICTUJIO aHaJll3 MpoOJeMHU MpALeBIAIITYBaHHS CTYACHTIB, ICHYIOUl TEXHOJIOTII (JaT-
00TH), oNKcaHi iX nepeBaru Ta HeJoKu. [IpoBeieHo TeCcTyBaHHS MPOrPaMH.

BucnoBku. TakuMm 4MHOM, BiATBOpeHa po3poOka mojeneil Gpopm Ta KIiacis,
JiarpaM MoCiaiA0OBHOCTEN, i Ta KOMYHIKAIlll Ta IPOBEIECHE TECTYBaHHS MPOrpaMu
HaJaJI0 3MOTY CTBOPUTH MOBHICTIO ABTOHOMHHUM MPOJYKT JJIs 3a0€31eUeHHs oTpedu
B TIOIIYKY POOOTH CTyJCHTaMHU.

VJIK 004.658.4

. C. I'puzosckuii
Kepignuk: cmapwiuti 6uxnaoau xageopu Komn romepHux HayK
O.B. JlykymuHn

CUCTEMA OBJIIKY YCTATKYBAHHS IIAITIPUEMCTBA

Anoranisi. [Ipuckopenns onep:xyBaHoi iH(OpMaIli A1 TPUCKOPEHHS 00POOKH
JaHUX B MACOBHX 3aX0JIaX SK OAWH 13 (DaKTOPIB MOJIIIICHHS Ha pOO0OYOMY MICIIl JJIs
3pOCTaHHSA NPOAYKTUBHOCTI KOMIaHii. BHKOpPHCTOBYBaHICTH B OCOOUCTOMY 1
KOMEPIIIHHOMY TUIaH1 JIJIsl IPOCYBaHHS MPOAYKTY B MaCH TUM CaMHM TOKPAIYIOUH 1X
OPOJYKTUBHICTh TUM YU THIIUM IILJISIXOM.

KuarwouoBi ciioBa: Meteop, BeO-IIpuKIIaIHa porpama. BeO-cepBep, BeO-10/1aTOK.

BrpoBamkeHHST CUCTEMH Y BHKOPUCTAHHS, SK B OCOOMCTOMY (ISl BIIACHHUX
notped), Tak 1 KOMEpUIMHOMY TUIaHi (BEJMKI OpraHizaiii, XOJAUHTH, KOpIOpallii).
HagiTh MOXHa 3a3HauWTH, 10 aKTyaJbHIIIE 1 BaroMimuM Oyzie pe3ysibTaT came 31
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CTOPOHHU BEJIUKHUX, MIY)KHAPOHUX MIMPUEMCTB Ta OpraHi3alliii, 00 came BOHH y ITOBHIM
MIp1 3MOXKYTbh BITIYTH BCIO CYTHICTh ONTUMI3AIIli MpoIiecy o0JIiKy.

[IpoekTyBaHHS MPOrPaMHUX MPOAYKTIB, SIK 1 OyIb-SIKHX 1HIITUX CKJIATHUX CHCTEM,
BUKOHYETHCS MMOETAITHO 3 BUKOPUCTAHHSIM OJIOYHO-1€PAPXIYHOTO MiAXOMY, KU Ma€e
Ha yBa3i po3poOKy TMPOJKTY TIO YaCTHHAX 3 HACTYNHOIO 30ipkoro. Ha koxxHOMYy eTarti
BUKOHYIOTHCS TIEBHI TIPOEKTHI onepaun SIK1 BIIMIOBITHUM YMHOM JTOKYMEHTYIOTBHCA.
[TocnmimoBHICTP BUKOHAHHS €TalliB 1 iX pe3yibTaTH 0e3MOoCepeHbO BUILTMBAIOTH 3
BUKOPHCTOBYBAHOT MOJIETIi KUTTEBOTO MUKITY MporpamHoro 3abesneueHus (I10).

BucnoBku. TakuM 4YWHOM, BIPOBAKEHHS CHUCTEMHM ONTHMI3allii o0OJiKy
yCTaTKyBaHHS Ha IMiITPUEMCTBI JI03BOJISIE 3HAYHO TiABUIIUTH MTPOYKTHBHICTH Tpalli
Ta EKOHOMIIO PecypciB, K ()IHAHCOBUX, TaK 1 BAPOOHUUUX

YK 004.624:004.773

€. 4. Innapionos

Kepignuk: x.m.H., ooyenm Kagheopu Komn 1omepHux HayKk
O.C. Tumuyx

ABTOMATHU30BAHA CUCTEMA YIIPABJIIHHA MIKPOKJIIMATOM
HNPUMIHIEHHA

AHoTtanisi. HeoOXi1HICTh CHCTEMAaTUYHOTO KOHTPOJIIO TOKA3HHUKIB MIKPOKJIIMATy
OpPUMIMIEHHST Ha MIAOPUEMCTBAX Ta Yy TPUBATHUX TOCIOAAPCTBAX BUKIMKAE
HEOOX1IHICTh aBTOMAaTH3alllil, 3aCTOCYBaHHS BIJIIIOBITHOTO MIPOTPAMHOIO
3a0€3Ne4eHHs] 1 Cy4acHUX TEXHOJIOTii. BukopucTaHHs cydacHOro oOnaaHaHHS Wi
KOMIT FOTEPHO1 TEXHIKHU.

Kuirouosi ciioBa: xiient-cepsep, MQTT, npuctpiii, moka3HUKH.

VY peanizoBaHiii cuctemi mnepeadadeHo ABa piBHI B3aeMoxii. Omeparop — 1ie
KOPHUCTYBau SIKMM B3a€EMOJIE€ 13 CHCTEMOIO Uepe3 BeO-iHTepdelc, BIH MOXKE
CTBOPIOBATH Ta BIJKIMKATH PEKBI3UTH JUIsl M1IKJIFOUEHHS IPUCTPOIB, HAJIAILITOBYBAaTH
BIJKETH ISl TIEPETJISIAY MOKa3HUKIB IPUCTPOIB Ta KEpyBaHHS (BI1JCHUIIAHHS CUTHAIIIB)
y peaIbHOMY 4Yaci a TaKOXX BiH MOKE €KCIIOPTYBATH 1CTOPIIO MOB1IOMIIEH TPUCTPOIB
3a BKkazaHu# nepion. [Ipuctpiit — GakTUYHO KITIEHT, SKUH 32 BKA3aHUMU PEKBI3UTAMHU
OOMIHIOETBCS TAHUMH 13 CUCTEMOIO uepe3 BUAIeHUH KaHal. Moxe OyTH sk (pi3uuHuM
oOnagHaHHAM, TakK 1 BIpPTyaJIbHUM KJIIEHTOM SKUM NIEpeHanpaBIisge JaHl BiJl 30BHIIIHIX
CUCTEM.

Jlist po3poOku cuctemu Oynu Bukopuctani miargopma .NET ta moBa C#, Entity
Framework mns cepBepnoi wactunu. React.js ¢peitmBopk, Typescript, 610mioTexa
koMroHeHTiB Material Ul nnst Be6-inTepdeiicy kopuctyBaua. MQTT cranmapt B3aTuid
32 OCHOBY JIJIsl KOMYHIKallii 3 migkiaoueHuMu npuctposMu. Visual Studio Community
2019 six cepena po3poOKH.

BucHoBkH. BukopucTaHHs cUCTEMHU J103BOJISIE BUKOHYBAaTH aBTOMAaTHU30BaHHM
30ip TTOKA3HHMKIB MIKPOKJIIMATy Ta MEPETJIsi] MOKAa3HUKIB y PEeXKUMI PEATbHOTO Yacy.
Taxox cuctema 103BOJISIE HA/ICUIIATH CUTHAIM 0 MiIKJIF0UYEHUX MPUCTPOIB uepe3 BeO-
iHTepdeic y pexuMi peasibHOTO Yacy.
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YK 004.046
A.P. Cmpekatino
Kepienuxk: 0.m.u., npogecop
B.A. Pau

PO3POBKA CUCTEMMU BEJEHHS OBJIIKY TEXHIYHUX 3ACOBIB HA
MIAIMPUEMCTBAX CEPEJHBOI'O PO3MIPY

AHoTanisi. Bu3HaueHO MOCTIIKEHHS CUCTeMH OOJIIKY TEXHIYHHMX 3ac00iB Ha
MiAIPUEMCTBAX CEPEIHBOTO PO3MIPY 1 HEOOXIAHICTh MPAKTHYHOTO BUPIIICHHS
npo0sieMU SIKOCTI Ha OCHOB1 3aCTOCYBaHHS HOBHX 1H(OpPMAIIHUX TEXHOJOTIH, II0
T03BOJISIIOTh TIPOEKTYBAaTH 1 €()EKTUBHO BHKOPUCTOBYBATH KOMII'FOTEPHI CHCTEMH
iHpopMariiiHO-aHATITUYHOT ~ MIATPUMKH  MPOIECIB  YIPaBIIHHA  TEXHIYHUMH
pecypcamu.

KarwuyoBi ciaoBa: mnporpamHuii 3aci0 o00JiK, cHCTeMa, aBTOMaTH3aIlis,
HIANPUEMCTBO CEPETHBOTO PO3MIPY.

VY pamkax JaHOrO JOCIHIJKEHHS OyJI0 371HCHEHO pO3pOOKY CHCTEMU BEICHHS
00JIIKy TEXHIYHUX 3aC001B HA MIJIMPUEMCTBI CEPETHBOTO PO3Mipy. Y poOOTI BUKOHAHO
HU3KY 3aBJIaHb:

-TIPOBEICHO CUCTEMHHMI aHalli3 00’ €KTa aBTOMAaTH3allll Ta MOCTAHOBKA 3aJ1a4i Ha
MIPOEKTYBAHHS;

-3JIIUCHEHO OOTPYHTYBAaHHS BUOOPY TEXHIUHUX 3aCO01B PO3pPOOJICHHS CUCTEMU Ta
CTPYKTYPH CTBOPIOBAHOT CUCTEMU;

-IPOBEJECHO PO3POOKY JOrIYHOI 1 (pi3nyHOI Mozenel 0a3u JaHuX Ta iHTepdency
KOPHUCTYyBAva,

-3JIIHCHEHO OIKC peai30BaHuX (PYHKIINA CUCTEMU;

-3aIIPOIIOHOBAHO THCTPYKIIIO KOPUCTyBaya.

BnpoBamxeHHst po3po0IieHOT CUCTEMU 3a0€3MEeUUTD:

- TABUIIEHHS €(PEeKTUBHOCTI BHKOPUCTAHHS 1H(OpPMAIIITHOTO TPOCTOpY Ta
IIPOITYCKHOI CITPOMOYKHOCTI TYPUCTUYHOI areHIIii;

- CKOpPOYEHHS Yacy BUKOHAHHS OCHOBHUX oreparii (mpuilMaHHs, KOMILIEKTaIlii,
B1JIBAHTAKEHHS );

- MABUIIEHHS PIBHS CKJIaAHOCTI 0OpOOIIOBaHUX 3aMOBJICHh HAa TTOCTABKY HOBOI
TEXHIKH, Y4 TPHUI0aHHS THIIMX MaTepialibHUX pecypciB ( SIK 32 aCOPTUMEHTOM, TaK 1
3a KUIBKICTIO);

- 3HWKEHHS BTpaT (Mponaxi ToBapy, BTpaTta poO0OYOro CTaHy);

-3HWKEHHSI BIUIMBY JIOJCBKOrO (aKkToOpy, 3MEHILEHHS KIJIbKOCTI pIIICHb,
MPUMAHITUX BIAMOBIIATBLHUM;

- MABUIICHHS €(pEKTUBHOCTI IHBEHTapU3aIlil Ta CKOPOUYCHHS Yacy ii BUKOHAHHS.

BucnoBku. byno po3poOneno mumie ocHoBHI (yHKIi. [leit mpoekt wmae
MEePCIEKTUBH IS MOAAIBIIOTO PO3BUTKY, HAMPHUKIIAA TaKl MEPCHEKTUBH: JOJAHHS
MOJIUBOCTI POOOTH 31 IMITPUX-KOJTAMH, JIsl CIIPOIICHHSI MPOIIECY JI0/IaBaHHS 3aIMCIB,
nepexin Ha Oinbin cydacHy CYBJI, peanmizyBaTul iCTOpiO MEPEMIIICHHS TEXHIYHUX
3ac001B MiX CITIBPOOITHUKAMH.
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YK 004.056:004.932

M.FO. Jlykiwa
Kepienuxk: x.m.n., doyenm xageopu Kkomn romepHux Hayx
HHoopuwun 1O.€.

ABTOMATHU3ALIIA POBOYOI'O MICIHHSA CUCTEMHOI'O
AIMIHICTPATOPA

AHoTtanisi. Bwu3HaueHHs aBTOMaTH3alii BUPOOHUIITBA SK BUKOPHCTAHHS
TEXHIYHUX 3aC001B, TOIOHIX METOAIB T4 CUCTEM KEpyBaHHS, 10 3BUIBHSIOTH JIIOIUHY
ab0 MakCcHMaJbHO 3aMiIIyIOTh ii (Di3MUHI Ta PO3yMOBI HaBaHTakeHHs. Po3poOka Ha
MiZICTaBl Cy4yaCHMX MOB MPOTpaMyBaHHsS Ta CHUCTEM YIPaBIiHHS Oa3aMH JaHUX
IIPOrpaMHOI0 BeO-01aTKY 11040 aBTOMAaTHU3allii pOOOTH CUCTEMHOI'0 aJIMIHICTpaTOpAa,
KWW Oyl BCTAaHOBJICHUI Ha aBTOMaTH30BaHe poooue miciie (APM).

KuarwuoBi ciioBa: 3actocynok, html, mysql, 6a3a maHnux, KIi€HT, aAMIHICTPATOP,
cepBep, aBTOMaTH3aIlisl.

OcHOBHUMH (PYHKITIOHAIbBHUMHU 3aBJaHHAMHU OYyJIO BU3HAUEHO:

-HEOOX1AHICTh BeJICHHS 00JIIKY KOPUCTYBaYiB;

-BEJICHHSI 00JIiKy MaTepiaiB, 00JlaJHAHHS Ta 3aKYIiBEb;

-CTBOPEHHS BIAMOBIHUX 3aMUTIB 10 0a3U JaHUX KOMIT FOTEPHOTO 00JIaIHAHHS.

B xoai nmochimkeHHss Oysio BcTaHOBIeHO, 1m0 APM Mae cBoi mepeBaru Ta
HEJIOJIIKK CepeJl IKUX HEMOKIIMBICTh 3MIHUTU MPOIEC O3 MOBHOI NEPEPOOKU KOLy,
ajie B II€H ke Yac MU MaeMO TNIEpeBary B TOMY, IO JIFOAWHI HE OTPIOHO B 3aJI€XKHOCTI
B1Jl CUTYyallll OpUKIaAaTH (Pi3UYH1 UM PO3yMOBI 3yCUILIA JUIsl BAKOHAHHA POOOTH (301p
yorochb Ha (adpuili, Yu COPTyBaHHs, a00 BIAMOBIJI HA MOIIUPEHH] 3anuTanHs). Ls
cucTteMa Moxe OyTH 1 JIsl KOPUCTYBadiB OKPEMHUX MIIMPUEMCTB, 5K 3aI[iKaBJICHI B
po3po61i APM came s HUX, i 1X KOMITaHIIO JIJI1 BAKOHAHHS 3a3HAYCHUX 3aB/aHb,
Ta 6E3MOCEPETHHOT0 3AMOBIICHHS Y JIFOJIMHHU, sIKa CIIEIIali3y€ThCs Ha IbOMY IMUTAHHI.

BucHoBok. Pe3ynbraToM pO3poOKH CTaB 3aCTOCYHOK d@6MOMAMU308AHO20
Poob0ou02o micya aominicmpamopa, IpU3HAYCHUH JIJIs aBTOMAaTH3AaIlli poOiT 3 (aiiiaom,
3aKyMiBJICI0 HEOOXITHUX JETalIei, peuei, TOBapiB Ta pelaryBaHHs aJMiHICTPaTOPOM
1H(popMalii mpo KopucTyBauiB. BukopuctanHs po3po0aeHOro NporpaMHOro NpoayKTy
CIPOIIIy€ MPOIIECH MPOCYBaHHS MOCIYT, 1[0 HAJAIOTHCS, 00pOOKa, BEICHHS Ta BUAaua
iHopMmarlii, MO NOPU3BOJUTH 10 3HAYHOTO 3HIKEHHS TPYAOBUTpAT, 3a0e3rneuye
CKOpOYEHHSI 4acy oOpoOku iHdopmallii, MiABUILYE JTOCTOBIPHICTh BHJIaBaHOT
1H(opMallii, 3HaUHO 3MEHITYIOThCS 3aTPaTH Yyacy.
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CEKIIA 4.CYYACHI HAITPAAMKU PO3BUTKY ITPOEKTYBAHHA TA

TN3AUHY
YK 004.4
A.O. TI'6i30a
Kepienuk: x.neo.un., doyenm xageopu Komn romepHux Hayx
H.B. bypxina

JAUHAMIYHA 31 MOJAEJIb B YMOBAX MIH/IMBOI'O OTOYEHHA

AHoTtanisi. CTBOpeHHs KOMI'IOTEpPHOI rpadiku noTpedye uYUMalux 3arpar
PECYPCIB KOMIT FOTEPA, TOMY BaXKJIMBHM €TarioM POOOTH € — OMTHMI3aIlisl TIPOIIECY.

Kuro4oBi cjioBa: 31-Mo1eb, pUTTIHT, aHIMAITIS, TIOJTITOH, CUMYJISIIIS.

Y ngaHOMY JOCIHIDKEHHI BHCBITICHO pPO3POOKY Ta peai3allifo aJropuTMy
cTBOpeHHS sikicHOi 3d Mozemni 3 i PUITIHIOM 1 aHIMAIll€l0 B yMOBaxX MiHJIMBOTO
OTOYCHHS 3 iX aBTOMaTUYHHM PO3pPaXyHKOM B3aeMoii. JomaTKOBO BEIETHCS OTJISI,
OMHC Ta TMOPIBHSAHHS CY4YaCHOTO WPOTPAaMHOTO 3a0e3MeueHHs Il CTBOPCHHS
KoMIT'toTepHO1 37 rpadiku. AHANI3YIOTbCS METOau MojientoBaHHsa. Okpemo
PO3TOPHYTI MOXKIMBOCTI BUKOPUCTAHUX IIPOTPaM.

JluHamiyHe OTOYEHHS MOTpeOye MiIKIIOUEHHS CTEeKY, Y KoMy Ou 30epiraiuch
naHl 311 MOJIeNi: TIOJIOKEHHST BEPIIHUH, TOCTpOTa pedep, HopMalll Ta iHmI. Tomy, Juis
BUpIIIEHHS 3aBlaHHs Oyio B3sto Moaudikarop Data Channel. 3amns orpumanus
BXIJTHUX JaHUX Y SKOCTI Migo0’ekTHUX BUOIpok y Moaudikatop Data Channel
BUKOPUCTOBYEThCA — Moaudikatop Volume Selection. EnemeHntu cBiTiia Ha clieHi
cTBOpeH1 Ha ocHOBI 00’ekTy Coronalight 1 matepiamy CoronalLightMtl. 3nauny
YaCTHHY MOJIEIIOBaHHSM MEPCOHAXKY 3/1MicHeHO B Zbrush. PeTomnosnoris BUKOHaHA B
3ds max.

BucnoBku. BukopucraHHsS MaHOI CHCTEMH JIOTIOMOYKE BHPIIIUTH 3aBIaHHS
MOB’sA3aHl 3 Bi3yanizaili€to 00’€KTiB, SIKI B3a€MOJIIIOTh 3 JAUHAMIYHUM OTOYCHHSIM.
[IpakTyHa IIHHICTH TMOJSATAaE y BUKOPUCTAHHI pe3yJbTaTiB poOOTH (peHaepa)
pEKJIaMHUX IUISIX, B TMPOCYBaHHI MPOJYKTY 1 MOro aBTOpa, MarO4yu 3MOTY JUIs
MOJIAJIBIIIOTO MPOIAXKY .

VIIK 004.492.4

A. 1 Tiwuu

Kepignuk: k.m.H., ooyenm Kagheopu Komn 1omepHux HayK
E.€. 3atiyesa

BAI'ATO-ACUHXPOHHUWM CEPBEP JIJI1 OGPOBKH HTTP/S 3AIIUTIB

AHoTanis. KoxeH JeHb TEXHOJOTIT pO3BUBAIOTHCS, aje 3aMIIAIOThCS CTapi
npoOJeMu sIKi TOTPeOYIOTh PO3yMHOTO PIMIEHHS B HaWKopoTmMi dac. barato
KOMIIaHI! TI0 BChOMY CBITY HE MAarOTh SIKICHOTO 3aXHCTY CBO€I CHCTEMH Ta 3aXUCTY
CBOIX MpaIliBHUKIB BiJ IHTEPHET aTak.

Kuarwuosi cioBa: Be6-cepsep, HTTP, HTTPS, npoTtokomnu, 6e3mneka.
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Y nocmipKeHHI TPEACTaBIEHO CHUCTEMY JJIsi BUCOKOHABAHTAXKEHOI OOpOOKH
HTTP/S 3anuTiB Ta THY4YHOTO KOHTPOJIIO Tpadiky B pealbHOMY 4acl 3 MOXKJIMBICTIO
CTBOPEHHS peajbHUX MPABHUII B CUCTEMI.

[Tix yac po3poOKU MPOEKTY, OYII0 PO3TIISTHYTO MPOOIEMHU 3aXUCTy KOPHCTYBadiB
Ta KOMIaHii B iHAYCTpii 1HGOpMAaLIIHHUX TEXHOJOT1H, chopMyTbOBaHI BUMOTH Ta I
MPOEKTY, OOpaHi ONTHMadbHI METONW aHali3y peaii3aiii, MPOEKTYBaHHSI Ta
HAMUCaHHs KOy 3a IOMOMOTO0I0 (DYHKIIOHAJILHOTO mporpamyBanHs Ha GoLang

Kpim TOTO, 3aBISKM aHami3y CydacHUX IpoOJeM KOMITaHii Oyia po3poOIieHi
MaKCHMaJbHO TOYHI BUMOTH JIO MPOEKTY Ta OMUCAHHIA MPOIEC PO3POOKH MPOEKTY 3a
nonomoroto TexHojorii (C++, GoLang, Protobuf).

BucHoBku. TakuM YMHOM, y X0ai poOOTH OYyB MPOUTIOCTPOBAHUN TPOIIEC
PO3POOKH MPOEKTY Ta HOro poOOTH 1 MOKIIMBOCTI BUKOPUCTAHHS B Cy4acHHX Oi3HEC
MPOEKTaX Ta KOMITAHISAX JJISl 3aXUCTY CUCTEM Ta iH(POpMAIIil 3 MOKIIMBICTIO THYYKOTO
KOHTPOJIFO POOOTH CBOIX CIIBPOOITHHMKIB Ta 3aXMCT iX Bia (IIIMHT aTak, Ta OyiH
PO3MIIIHYTI BC1 MpoOJIeMH, IO BUHUKIA Y XOJ1 PO3POOKH MPOEKTa Ta MOro
BUKopucTanH1. [IpoekT € kpocc-miatopMeHHUM Ta HE TOTpeOy€e MPUB'A3KU A0 OJIHI€T
omnepaliifHOi CHUCTEMH B paMKax pO3rOpTaHHA MOJYJIB, SIKI MarOTh JIOTITYHY
apXiTeKTypy Ta MPOJACMOHCTPOBAHUN TPOIIEC PO3TOPTAHHS CHCTEMHU, Ta MOKIJIMBOCTI
aJAMIHICTpYBaHHS.

YK 004.512.2:004.658.6:004.451.83

P.C. lJubenxo

Kepienuxk: k.m.n., doyenm xagedpu Kkomn romepHux Hayx
Hoobpuwun IOpiti €seenosuy

3ACTOCYHOK JIs1 POBOTH 3 CEPBEPOM JAHUX

AHoTamiss. B cydacHoMy CBITI Mailke Bcs iH(popMaliis 30epiraetbest y 0azax
naHuX. ba3u MaHuX aKTUBHO BUKOPHUCTOBYIOTHCS JUTSI TMHAMIYHUX CalTIB 31 3HAUHUMH
o0caraMu JaHUX YU y J0JATKaX y SIKUX € CBIM CEpPBEP - 4aCTO 1€ IHTEPHET-Mara3uHH,
MOpTaju, KOPIIOPATUBHI CalTH, Irpy, MOOUTBHI TOJATKH, TOIIIO.

Kurouosi cioBa: Java, C++, JDBC, INI, CYB]/[, MySQL

JIisi BUKOHaHHS TIOTOYHOTO JIOCTI/PKEHHS BUKOPHUCTOBYBAIACh peIAlliiiHA
cuctema kepyBaHHS O0azamu gaHux. Ajge CYB/] - 1ie Beukuil Ta CKIIaHUA KOMITJIEKC
mporam, 3 SIKUMHA MO>K€ B3a€MOJIISITH aiMiHIcTpaTop 0a3 ganux. Came ToMy, y TaHOMY
IpoeKTi Oyna CTBOpeHa TecToBa 0a3a JaHMWX, CEpBEpHA YaCTHMHA Ta KOHCOJbHHM
iHTEepdeic, AKuil 103BOJISE JErKO B3aEMOIATH 3 HEIO, IK CUCTEMHUN aJIMIHICTPATOP.
ToOto, B3aeMo/Iis 3 0a3010 JaHUX Yepe3 JA0JIaTOK J03BOJISIE CTBOPIOBATH, BUIAJIATH,
penaryBaTd Ta 3MIiHIOBATH JaHl y TaOnuusX O0a3ud JaHUX ISl MOAAIBIIOrO ix
BUKOpUCTaHHs. HasBHICTh KIIIEHTCHKOTO JI0JaTKa JOMOMarae mBHUaKo, 0e3 a0u-saKoi
3aTPUMKH B3a€EMOJIISATH C JTAHHM.

BucnoBku. Takum gnHOM, Oyi10 3p00JIEHO 3aCTOCYHOK JJIsI pOOOTH 3 CEPBEPOM
naHux, 1e Oyyno CTBOpeHO 0a3y JaHUX, CEpPBEPHUM JOJATOK Ta KIIEHTCHKUM
3aCTOCYHOK I poOOTH 3 HUM. B SIKOCTI MOJanbIIOro BIOCKOHAJIICHHS MOKIJIMBA
nopobka iHTepdeicy Ta 30UThIIIEHHS KUTBKOCTI KOMaH I JjIsl BBEICHHS.
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