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AHOTANIA

Kykoruu Bikrop "Po3pobienHs iHdopMamiiHux Mojened s CHCTEMHU
CYNpOBOJY Ta OpraHizarlii 3BITHOCTI 3MaraHb 3 TMOXKEXHO-TIPUKJIAJHOTO CIOPTY'.
Kgamidikamiitna marictepcbka podoTa 3a creriaibHicTio 122 « KoM’ roTepHi HayKn
CKIIQJAETHCS 3 OCHOBHOI YaCTUHH, 110 MICTUTH 3 po3iiu, 60 c., 26 puc., 26 micTUHTIB
¢bparMeHTiB IPOrpaMHOTro KOy, 26 JpKepesn BUKOPUCTAHOI TiTepaTypH, 1 1oAaTky.

O0'eKT OCIIKEHHS: TIPOIIEC OpTaHi3allli Ta IPOBEICHHS 3MaraHb 3 MOKEKHO-
MPUKIIATHOTO CIIOPTY.

[IpenMer MAOCHIIKEHHS: OKpeMi CKJIaJ0Bl MPOrpaMHOi CUCTEMH IS
aBTOMATHU3allli IPOLIECIB MPOBEIECHHS 3MaraHb 3 MOXKEKHO-IIPUKIIATHOTO CIIOPTY.

Merta poboTu: po3po0IeHHs Ta peanizallisa OKpeMux iHGopMaIiiHIX Mojienen
it Web-opieHToBaHOT CHCTEMM OpraHizaiii MPOBEJCHHS 3MaraHb 3 IOXKEKHO-
MPUKIIATHOTO CIIOPTY.

Hacamnepen, numiaoMHa poOoTa copsiMOBaHa Ha poO3poOKy MporpaMHoOi
CUCTEMHU JIJIsl OpraHi3allii Ta MPOBEJCHHS 3MaraHb 3 MOXKEKHO-TPUKIIATHOTO CIIOPTY.
[ cuctema po3po0III€ThCs 3 BAKOPUCTAHHAM KIIIEHT-CEPBEPHOI apXITEKTYpH, 3 BEO-
1HTepdencoM ISt KIEHTIB Ta 023010 JaHUX JIJIs 30epiranHs iHpopMallii Ipo 3MaraHHs,
YYaCHMKIB, KOMaH]IU, CyIJIIBCbKY Opuraay Ta pe3yJbTaTh 3MaraHb.

OcHOBHI (DyHKITIOHAJIBHI BUMOTH JI0 IPOIPaMHOI CUCTEMHU BKJIIOYAIOTh Yy cede
MOKJIMBICTh pEECTpallii 3Maranb 3 BKa3aHHSM JIaTU, MICIS Ta Ha3BU, PeECTpallii
KOMaHJ 1 YYaCHHUKIB, BBEJEHHS pE3YyJbTaTiB 3MaraHb y PEXUMI peajbHOro 4Yacy,
dbopmyBanHs miBdiHATIB Ta (DiHAIBHUX 3a0IriB, a TAKOX T'€HEPYBaHHS MPOTOKOJIIB 3
pe3yibTaTaMu 3MaraHb.

VY pamkax aHamizy Oyjau pO3MVISIHYTI OCOOJMBOCTI MPOBEACHHS 3MaraHb 3
MOKEXKHO-TIPUKIIATHOTO CHOPTY, 110 JO3BOJIMJIO YITKO BU3HAYUTU (YHKI[IOHATBHI Ta
He(YHKIIIOHAJIbHI BUMOTH A0 cucTeMu. [[ns po3poOku cuctemu Oyiu BUKOPUCTaHI
CydYacHi MiAXOAW Ta METOJAM, 30KpeMa aHaJITUYHI METOAU OOpPOOKH JaHUX, METOIH

KJlacTepu3aiiii Ta kiacudikarii.



OxkpiM TOTO, TUIIOMHA pOOOTa JOKIAJHO PO3TISAAE MUTAHHS 3a0€3MeUeHHS
O€3MeKn MporpaMHOi CHUCTeMU. BoOHa BHCBITIIOE MeXaHI3MHU aBTeHTU(]IKarii Ta
aBTOpHU3AIlll KOPUCTYBAY1B JIs 3a0e3MeUeHHs OC3MEeKH TOCTYITY /10 GYyHKIIIOHAIBHOCTI
nporpamu. J[Jis bOTO BUKOPUCTOBYIOTHCS POJIi KOPUCTYBAdiB Ta MpaBa JOCTYITY, IO
JI03BOJISIIOTH OOMEKYBaTH TOCTYII JI0 TIEBHHUX OTepalliil Ta JaHuX.

KitouoBumu pesynbratamu poOOTH € po3poOJiieHa porpaMHa CHUCTEMa, sKa
BIJIIOBIJIa€ BH3HAYCHUM BHMOTaM, a TaKOX TEXHIYHA JOKYMEHTAIlisl 3 OIMCOM
apXITeKTYpH CHCTEMH, METOIB IHTerpamii Ta TECTyBaHHS, IO MOXe OyTu
BUKOPHCTaHA TSI MOJAIBIIIOTO PO3BUTKY Ta MiATPUMKH TIPOTPAMH.

KirouoBi cioBa: mporpamMHa CHUCTeMa, KJIEHT-CepBepHa apxiTektypa, Web-

iHTepdeiic, opraizailisi 3Maraib, MOXEKHO-TIPUKIIATHUN CIIOPT.



ABSTRACT

Viktor Zhukovych "Development of information models for the system of
support and organization of reporting of competitions in firefighting and applied
sports.” The qualifying master's thesis on specialty 122 "Computer science" consists of
the main part, which contains 3 chapters, 60 pages, 26 figures, 26 listings of program
code fragments, 26 sources of used literature, 1 appendix.

Object of research: the process of organizing and conducting competitions in
firefighting and applied sports.

The subject of the study: separate components of the software system for
automating the processes of conducting competitions in firefighting and applied sports.

The purpose of the work: development and implementation of separate
information models for a Web-oriented system for organizing competitions in
firefighting and applied sports.

First of all, the thesis is aimed at the development of a software system for
organizing and conducting competitions in firefighting and applied sports. This system
is developed using a client-server architecture, with a web-based interface for clients
and a database for storing information about competitions, participants, teams, judging
teams and competition results.

The main functional requirements for the software system include the
possibility of registering competitions with date, place and name, registering teams and
participants, entering competition results in real time, forming semi-finals and final
races, as well as generating protocols with competition results.

As part of the analysis, the specifics of conducting competitions in firefighting
and applied sports were considered, which made it possible to clearly define functional
and non-functional requirements for the system. Modern approaches and methods were
used to develop the system, including analytical data processing methods, clustering
and classification methods.

In addition, the thesis examines in detail the issue of ensuring the security of

the software system. It covers user authentication and authorization mechanisms to
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ensure secure access to application functionality. For this, user roles and access rights
are used, which allow limiting access to certain operations and data.

The key results of the work are a developed software system that meets the
specified requirements, as well as technical documentation describing the system
architecture, integration methods and testing, which can be used for further
development and support of the program.

Keywords: software system, client-server architecture, Web-interface,

organization of competitions, firefighting and applied sports.
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BCTYII

CydacHuil CcBIT BHUMara€ IOCTIMHOIO BJIOCKOHAJEHHS Ta €()EeKTUBHOI
Opraizariii IiJIbHOCTI Y BCIX cepax JOJCHKOTO JKUTTS, BKIIOYAIOUH 1 CHIOPTUBHY.
[ToxkeXHO-TIPUKIIATHUAN CIIOPT, IO 3aiiMae 0COOJIMBE Miclle B cCHUCTEMI (hiI3UYHOTO
BUXOBaHHS Ta criopty y JlepskaBHiii ciay»01 YKpaiHu 3 HaA3BUUAMHUX CUTYyaIlld, HE €
BUHATKOM. BiH BHU3HA4aeThbCs SIK BUJ CIOPTY, CIOPSIMOBAHWN Ha MiJrOTOBKY Ta
BJIOCKOHAJICHHSI BMiHb Ta HABUYOK 0COOOBOT0 CKJIay MOXKEKHO-PITYBaJIbHUX CIYkKO
y BUKOHAHH1 HalBAKJIMBIIIMX 3aBAAaHb 3aXUCTY HACEJIEHHS Ta 00'€KTIB BIJ MOXKEXK Ta
1HIIIUX HAJ3BUYAHHUX CHUTYAaIlIH.

P03BUTOK 1IbOTO BHJly CIIOPTY BHUMAarae HassBHOCTI CyYaCHUX TEXHOJIOT1H JyIst
e(eKTUBHOIO TPEHYBaHHS Ta Opraxi3auli 3Maraib. OcoOJUBY yBary ciiiji 3B€pHYTH Ha
aBTOMATHU3ALIlI0 MPOILECY MPOBEACHHS 3MaraHb 3 MOXKEKHO-TPUKIAAHOIO CIOPTY 3
METOI0 3a0€e3IeYeHHs 00'€EKTUBHOCTI, TOYHOCTI Ta aBTOMAaTH3allii 3BITHOCTI. Y IbOMY
KOHTEKCTI BUHHMKA€ HEOOXITHICTh Y po3po0lll MPOrpaMHOi CUCTEMH, SIKa JO3BOJIUTH
eheKTHUBHO YIPaBIATH BCIMA aclEeKTaMU OpraHizaiii Ta MpPOBEJACHHS 3MaraHb,
NMOYMHAOYM B  pEecTpalii y4YacHUKIB 1 3aKIHYYIOYM OLIHKOK  IXHBOI
pe3ynbTaTuBHOCTI. Oco0MMBOi yarum moTpedye mpolec aBTOMaTH3allli MiApaxyHKY
OCOOMCTHX Ta 3arajJbHOKOMAaHJHHMX pPE3yJIbTATIB Ta MIATOTOBKH BIAMOBIIHHUX 3BITIB
(mpotokodniB). Llelt mporec € HaA3BUYANHO TPYJIOMICTKUM Ta 3a0epae HaJA3BUYANHO
Oarato wyacy. Jlms HajgeKHOI IMIATOTOBKM 3BITHOCTI TMpalio€e Iijla KOMaHja
CeKpeTapiaTy, y3arajabHIOIOUYH MMOETAIMHO YCi pe3yabTaTh. [licis mpoBeaeHHs 3Maransb,
TOJIOBHUHM CEKpeTap 3MaraHb BHUTpadyae YMUMAaio 4Yacy Ui MIJOWTTS MiJICYMKIB Ta
HiATOTOBKM IMPOTOKOJIIB MPOBEAEHHS 3Maranb. [Iporiec oOdiKy Ta y3arajibHEHHS
pe3yJIbTaTiB 3MaraHb B «PYUYHOMY» PEXKHMI 3HAYHO YCKIJIAJIHIOE HOTO Ta MOXKE
CHPUYMHHUTU O BUHUKHEHHS MOMIIOK. CaMe ToMy 3 SIBJISIETHCSI TOCTpa HEOOX1THICTh
aBTOMaTH3allli TMPOIECIB BEJICHHA Ta Yy3araJlbHEHHS pe3yJbTaTiB 3 IMOMXKEKHO-
MPUKIIAAHOTO CIIOPTY PI3HUX PIBHIB.

s nuniomHa poboTa mpHUCBsiYEHA PO3POOIIl TaKOi MPOTPAMHOI CUCTEMH, KA

BpaxoBy€e cHenu@iky MOXKEeKHO-MPUKIAAHOTO CIOPTY Ta BIANOBIIAE BUMOTaM
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cyyacHocTi. OTke OCHOBHOIO MeTOI0 POOOTH €: pO3pOOJICHHS Ta peaizallisi OKPEMHUX
iHbopMariinux mogaenei aas Web-opienToBaHoi crcTeMu opraizaiiii MpoOBEACHHS
3Marasb 3 MOXKEKHO-TIPUKIIATHOTO CIOPTY .

Jlis mocATHEHHSI MeTH POOOTH HEOOX1IHO BUPIIIUTH TaKi 3aBIaHHS:

® pO3INIAHYTH OCHOBHI AaCMEKTH TMPOBEJIEHHS 3MaraHb 3 MOXEXKHO-
MPUKIAAHOTO CIIOPTY;

® BH3HAYUTHU BUMOTH JI0 TPOTrpaMHOi cucTteMu (chopMyBaTH crieruikaliio),
onucaTy HPopMaIliiiHI MO ISl IX MOJAIbIIOT IMIUIEMEHTAIllT;

® pPO3pOOUTH Ta peanizyBaTh OKpeMi (yHKLIOHATIbHI YACTUHHU MPOTPAMHOI
CHUCTEMH.

O0'ekT pnocaixKeHHsI: TPOIEC OpraHizaili Ta NPOBEACHHS 3MaraHb 3
HOKEXKHO-TIPUKIIATHOTO CIIOPTY.

IIpeaMer [aOCJHiI:KEeHHSI: OKpEMI CKJIAIOBI MPOTPaMHOI CHUCTEMHU IS
aBTOMAaTH3allii MPOIIECIB MPOBEACHHS 3MaraHb 3 MOKEKHO-TIPUKIIATHOTO CIIOPTY.

[{s poGoTa Mae Ha METi HE JUIIE PO3B'sI3aHHA KOHKPETHOI TEXHIYHOI 3aj1aui,
alle W COpPUSIHHS TOAAIBIIOMY PO3BHTKY MOXKEKHO-TIPUKIAJTHOTO  CIOPTY,
MIJBUIIEHHIO PIBHA #HOro mnpodeciiHOro BUKOHAHHS Ta TMOMyJspHU3allli cepen

IIMPOKOTO 3araiy.
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BUCHOBKMU

3a pe3ysibTaTaMi BUKOHAHHS KBami(iKamiitHoi poOOTH MOKHA 3pOOUTH Takl
BHUCHOBKH:

1. [InsxoM aHAMITUYHOTO oOMparfoBaHHsA 1HGOpPMAIli BU3HAYEHI OCHOBHI
IpaBuUiia OpraHizaiii Ta IPOBEJCHHS 3MaraHb, SIKi JSTal0Th B OCHOBY PO3pOOJICHHS
cnenudikarii Ta Oi3HEC-BUMOI' JO CHCTEMH, a TaKOX peajizallii MmporpaMHOro
3a0€e3MeUeHHs 3a KIIIE€HT-CEPBEPHOIO apXITEKTYPOIO.

2. ChopmynboBano cnenu@dikailito Ta BUMOTH JO MNPOrpaMHOI CHUCTEMH,
MPEACTABICHO 11 3arajibHy apXITeKTypy 3 METOI IMIUIeMeHTalli (yHKIIOHATbHOI
YaCTUHU 3a KJIEHT-CEPBEPHOIO aApXITEKTYporo. Jleramizaiis Ta TEXHIYHI peai3arii
IPOrpaMHOi CUCTEMH JTOAATKOBO BU3HAYEHI1 M1J Yac ii po3pOOKH.

3. PeanizoBaHo ocHOBHUHM (DYHKITIOHAN Ta MOKJIIMBOCTI KJII€HTCHKOI YaCTUHU
MIPOTPaMHOI CUCTEMH JIJISl SIKICHOTO TIPOBEIEHHS 3MaraHb 3 IMOKEKHO-TTPUKIIATHOTO
cropty. OTpuMaHi pe3yJbTaTH JaIH MOXJIUBICTh TEPECBIAUUTUCH Y KOPEKTHOCTI Ta
mpare3aTHOCTI 1HGOPMAIIHHUX MoJeNiel Ta apXITEeKTypHUX PIIIeHb, SKi JISATIU B
OCHOBY pOOOTH MPOrPaMHOT CUCTEMH.

4. TlomampIoro poO3BUTKY OTpUMalia HEOOXITHICTh  BIJIArOMKCHHS
GyHKIIOHATHFHOT YaCTUHU Ta TECYBaHHS IPOTPAMHOI CUCTEMHU B YMOBaX MPOBEICHHS

pCaIbHUX 3Mar'aHb 3 IMOXKCKHO-IIPUKIIAAHOI'O CIIOPTY.
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14. TIlpupatxko O.B., KopaynoBa lO.C., Kokotko I.f., T'omoBaruii P.P.
OOrpyHTyBaHHsI METOJOJOrIT yHpaBiiHHSA CTylneHTcbkuMu R&D mnpoexkramu (Ha
MPUKJIaAl OCBITHROI mporpamu Komm’torepHi Hayku). [HdopmariiiiHo-KoMyHIKaIliifHI
TEXHOJIOT1i B Cy4acHi OCBITI: JOCBiJ, MTPOOJIEMH, MEPCIIEKTUBH : 30. HAYK. Mpallb. —
JIeBiB: JIAYBX/I, 2021. — Ne6.

15.  Xwens M., [Ipugatko O.B., [Tonosuu B.B., Tkauenko T.B., KoBanbuyk
B.M. Crygentceki R&D mpoekTH $K 1HCTPYMEHT HOCATHEHHS MPOrPAMHHUX
KoMIleTeHL1H. [HpopMaliiiHO-KOMYHIKAI[Ii{HI TEXHOJIOT1i B Cy4YacHId OCBITI: JOCBIJ,

npobsieMu, nepcnektusy : 30. Hayk. mpaib. — JIbBiB: JIAYBX]I, 2021. — Ne6.


https://doi.org/10.36930/40300421
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16.  OpenAl API Documentation. Odimiiina TOKyMeHTallis 3 BUKOPUCTAHHS
API Big OpenAl, sike 3acTocoByBajnocs ISl IMIJIEMEHTAIlli YaT-BUTYHA B MPOEKTI.
[EnexTponnwuii pecypc] — Peskum noctymy: https://beta.openai.com/docs/

17.  Google Docs API Documentation. JlokymenTartis 1y1st B3aemoii 3 Google
Docs API, Bukopucranoi s I1HTerpaiii Ta OTPHUMaHHS TEKCTOBOTO BMICTY
[EnexTponnwmii pecypc] — Pexxum nocrymy: https://developers.google.com/docs/api

18. Node.js Documentation. JlokymeHTaiisi Jyisi CepeIOBHINA BUKOHAHHS
Node.js, BUKOPUCTaHOTO JUIsl CTBOPEHHS CEPBEPHOT YACTUHU A0AATKY. [Enekrponnuii
pecypc] — Pexxum noctymy: https://nodejs.org/en/docs/

19. Express.js Documentation. OdimiiiHa mOKyMeHTaiiss s BeO-
¢peiimBopky Express.js, BUKOPUCTAaHOTO Uil CTBOPEHHsS BeO-cepBepa B IPOEKTI.
[Enextponnmii pecypc] — Pexxum moctymy: https://expressjs.com/

20.  HTMLS and CSS3 Documentation. JlokymeHTAIlis 1711 MOB PO3MITKH Ta
CTHIII3alli BeO-CTOPIHOK, BUKOPHCTAHMX Yy (POHTEHIl MNpoeKTy. [EnekTpoHHui
pecypc] — Pexum JOCTYTY: https://developer.mozilla.org/en-
US/docs/Web/Guide/HTML/HTMLS5.

21. CORS Documentation. Jlokymenramist gy 6i6miotekn CORS (Cross-
Origin Resource Sharing), Bukopuctanoi aist 00pooku CORS-3anuTiB y BeO-cepBepi.
[Enextponnmii  pecypc] — Pexum pmoctymy: https://developer.mozilla.org/en-
US/docs/Web/HTTP/CORS

22. dotenv Documentation. JlokymenTaris s 0i0mioTrekn dotenv, sika
BUKOPHUCTOBYETHCS JJIsl pOOOTH 3 OTOUCHHSIM Y BeO-cepBepi. [EnexTponnuii pecypc] —
Pesxxum noctymy: https://www.npmjs.com/package/dotenv

23. Llamalndex Documentation. JlokymeHTariss sl  4YaT-IBUTyHA
Llamalndex, BukopucTaHoro Jjisi reHepailii Bianosiae y yati. [EnextpoHHuit pecypc]
— Pexxum noctymy: https://docs.llamaindex.ai/en/stable/

24. HTMLS WebSocket Documentation. JlokymeHTaiisi Jjsi TEXHOJOTI]
WebSocket y HTMLS, BukopucTaHoi AJi1 BCTAHOBJICHHSI 0araTOpiBHEBOTO 3B'SI3KY
MDK KIieHToM 1 cepBepoMm. [Enextponnuit pecypc] — Pexum pgocrtymy:

https://developer.mozilla.org/en-US/docs/Web/API/WebSocket


https://beta.openai.com/docs/
https://developers.google.com/docs/api
https://nodejs.org/en/docs/
https://expressjs.com/
https://developer.mozilla.org/en-US/docs/Web/Guide/HTML/HTML5
https://developer.mozilla.org/en-US/docs/Web/Guide/HTML/HTML5
https://developer.mozilla.org/en-US/docs/Web/HTTP/CORS
https://developer.mozilla.org/en-US/docs/Web/HTTP/CORS
https://www.npmjs.com/package/dotenv
https://docs.llamaindex.ai/en/stable/
https://developer.mozilla.org/en-US/docs/Web/API/WebSocket
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25.  GitHub Repository. Penosutopiit npoexty Ha minatdopmi GitHub, sxuit
MICTHTh BUXIJTHUM KOJI, IHCTPYKINi Ta 1HII pecypcH. [ EnekTponnuii pecypc] — Pexum
nocrtymy: https://github.com/

26. npm Documentation. JlokyMeHTamisi Uisi MEHEIXKepa IakeTiB npm,
BUKOPHCTAHOTO I yCTAHOBKH Ta YMPaBIiHHSA  3aJCKHOCTSIMH  IPOCKTY.

[Enextponnmii pecypc] — Pexxum moctymy: https://docs.npmjs.com/


https://github.com/
https://docs.npmjs.com/

