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PED®EPAT

Hana kBaigikariiliHa pob6oTa maricTpa Ha TeMy «Po3pobka iHTepakKTUBHOTO
KJIIEHT-CepBEPHOr0 3aCTOCYHKY /JIs TIOLIYKY HEePYXOMOCTi» MpHUCBsiueHa po3poOiii
Be0-3aCTOCYHKY, TPU3HAUEHOTO /1/1s BUKOPUCTaHHs y BeO-Opay3epi.

Po3pobenuii Be6-3aCTOCYHOK siB/sie co00r0 iHdopMaliitiHy ruiaThopmy Asist
TIOIIIYKY, TIEPEryIsiAly Ta aHa/i3y 00’ €KTiB HEpYXOMOCTI, 1[0 Ha/la€ KOPHUCTyBadam
aKTyasibHy iH(popMmaLlito mpo AOCTYIHI 00’ €KTH, iXHi XapaKTepUCTUKHY,
Miclie3HaXO/PKeHHS Ta iHIII TapaMeTpH, HeoOXiIHi /11 IPUMHSTTS PillleHHS II[010

KyTiB/i abo opeH/u.

MeTtoto faHoi MaricTepchKoi KBaigikallitiHoi pob0oTH € TiABUILIEHHS SKOCTi
Ta 3DPYYHOCTi TIOUIYKY HEPYXOMOCTi UUIAXOM pO3pOOKM Cy4acHOTO KJIi€HT-

cepBepHOro Beb6-3aCTOCYHKY.
715t po3po6KM 3aCTOCYHKY Oy/ii BUKOPUCTaHi HAaCTYIIHI TIporpamMHi 3acobwu:

1. React]S — 6ibsioTeka ayia po3poOKM KOPHUCTYBAIbKUX iHTepdeiciB, 1m0
JI03BOJISIE CTBOPIOBATH IIBU/IKI Ta iHTePAKTUBHI Be0-3aCTOCYHKH.

2. Next.js — ¢peliMBOopK Ha OcCHOBi React, skuii 3abe3meuye cepBepHHIA
PeHJEePUHI CTOPIHOK, MiABUILYE TIPOAYKTHUBHICTb Ta IOKpALLy€ MOIIYKOBY
OITHMi3allit0 Be6-3aCTOCYHKY.

3. Express.js — cepBepHuii (peiimBopk s 1iiaTdopmu Node.js, sKuii
BUKOPUCTOBYETbCS [/Is1 peai3aiiii 6i3Hec-yoriku, 06pobku HTTP-3anuris

Ta B3a€EMO/Iii 3 6a3010 IaHMX.

Akmya/nbHicmb TeMHU MaricTepcbkoi KaidikarfiiiHoi poOOTH 3yMOB/eHa
AaKTUBHUM DO3BUTKOM PHWHKY HEPYXOMOCTi Ta 3pOCTaHHSIM TOTpeOM y CydacHHMX
iHbopMalliiHUX CcUCcTeMax [y IIBUAKOTO U edeKTWBHOTO IOIIYKYy 006’ €KTiB.
KopucTyBaui 1oTpebyoTh 3pyYHOTO AOCTYITy [0 CTPYKTYPOBaHOI Ta aKTyaabHOI

iH(opmallii Tpo HepYXOMICTb y peXKUMi peasibHOIO Yacy.

Ha paHuii yac CUCTeMM TIOIIYKY HEPYXOMOCTi 4acTO MaroTb OOMekeHy

(bYHKLiOHA/MBHICTh, HEJOCTaTHIO 3DYYHICTb BUKOPUCTAHHS ab0o  HU3BKY



6

TIPOAYKTUBHICTb, 1[0 YCKJIAJHIOE Tporiec BUOOpPY 0O0’€KTiB A/ MOTEHI[iMHUX

TOKYIILIIB Ta OPeH/iapiB.

Memoto  wmarictepcbkoi  KBamidikaiiiHoi poboTh €  MiABHUINIeHHS
e(eKTUBHOCTI TIpoljeCcy TIOIIYKYy HEePyXOMOCTi Ta $KOCTi iH(opMal[iiHOro
0o0C/TyroByBaHHSI KODWCTYBauiB 3a paxyHOK BHUKODHUCTaHHS CydyaCHUX BeO-

TEeXHOJIOTiM Ta K/II€EHT-CEepPBEPHOI apXiTeKTypH.

O6’ekmom [OCHi)KeHHs € TIpolieCc TIOWIYKYy Ta aHasizy 006’eKTiB

HEPYXOMOCTi 3 BUKOPHCTaHHSIM Be0-3aCTOCYHKIB.

[TpeOmemom AOCTiIKeHHS € METOAM Ta 3aCO0M PO3POOKU KITi€EHT-CEepBEPHUX
Be0-3aCTOCYHKIB /i1 OOpPOOKM Ta TIpeACTaBlIeHHS [JaHUX TIpo 006’eKTu

HEepYXOMOCTI.

Indopwmatiist kBamigikaniliHoi poboTH MaricTpa BUK/aseHa y 4 po3finax i 2
noaatkax. ITosicHIOBanbHA 3armucka MicTUTh 13 pucyHKa, 4 TaOmuili. 3araJbHHUM
obcsar pobotu 3akimae 87 cropiHok. IIpu HarvcaHHI Ta po3poOii KBastidikarliiHol

poboTH Oy/10 BUKOPUCTAHO 25 JliTepaTypHUX JIyKepeJ.

BEB-3ACTOCYHOK, K/IIEHT-CEPBEPHA APXITEKTYPA, REACTIJS,
NEXT.JS, EXPRESS.JS, BA3A [JAHHNX, IIOIIYK HEPYXOMOCTI,
BACKEND, FRONTEND.



AHOTANIA

Y npaniit KBamidikamifHiii poOOTi pO3rAsSHYTO IMPOIeC PO3pOOKH KITi€HT-
CepBepHOT0 Be0-3aCTOCYHKY [i/Isi TIOLIYKY HepyXxoMmocTi. Metow pobotu €
CTBOpDeHHSI e()eKTUBHOTO, 0e3[eyHoro Ta MacIiTaboBaHOTO TIPOTPaMHOIO
TIPOJIYKTY, 1110 BiJNIOBiZla€ CyyaCHUM BHMMOTaM i CTaHZjapTaM Be0-po3po0OKMU Ta
3abe3reuye 3pyuHH [JOCTyn KOPHUCTyBaduiB [0 iHdopmariii 1po 00’eKTu
HepyxoMocTi.  Beb-3acToCyHOK  peasii3oBaHO 3  BUKODHUCTaHHSIM  MOBHU
nporpamyBaHHsi TypeScript, 6i6mioreku React Ta ¢dpelimBopky Next.js mas
K/IiEHTCHKOI YaCTUHU, a TaKOXX cepBepHOro ¢hpeiMBOpKYy Express.js Ajs peasnisariil
Oi3Hec-/I0TiKM Ta B3aeMO/Iii 3 6a3010 JaHUX.

Y pobGoTi BUKOHAHO TIOCTAaHOBKY 3ajjaui, aHaji3 TpeaMeTHOi 00sacTi,
TPOEKTYBaHHSI apXIiTeKTypyU KI/IEHT-CEPBEPHOIO 3aCTOCYHKY Ta peaJiis3aLlito
TIPOrpaMHOr0 MPOAYKTY. ¥ Tipolleci po3poOku 3actocoByBanivcsas UML-giarpamu
BapiaHTIiB BUKOPUCTAHHS, 10 JO3BOJIUIO BU3HAUUTHU OCHOBHI CLieHAapil B3aeMOZIl
KOpDHCTYBauiB i3 cuctemMor0 Ta chOpMyBaTU UiTKy CTPYKTypy IIpOrpaMHOI0O
npoyKTy. [IpoekTHi crerudikaljii BK/IIOUaOTh OIMUC CTPYKTYpH 0a3u JaHUX,
MeXaHi3MiB 00MiHy JaHUMH Mi>K KTiEHTCHKOIO i CepBepHOI0 YaCTHHAMU Ta 3aco0iB
3abe3meyeHHs1 Oe3MeKu.

Pe3ynbTaToM BUKOHaHHS POOOTH € (PYyHKIiOHA/JIbHUM KITi€EHT-CEepBEPHUM
Be0-3aCTOCYHOK [jisI TIOIIYKY HEepPyXOMOCTi, SIKWH BiZATOBi/la€ BW3HAUeHUM
BUMOTaM, 3abe3reuye eeKTUBHY 00pOOKY AaHUX Ta MOKe OyTH BUKOPUCTaHUH SIK
OCHOBaA [I/151 IO/Ia/ILIIOTO PO3BUTKY i pO3LIMpeHHsI (YHKI[IOHATbHUX MOK/TMBOCTEN

CUCTEMU.



ANNOTATION

This qualification work focuses on the development of a client—server web
application designed for real estate search. The primary objective of the study is to
create an efficient, secure, and scalable software solution that complies with
modern web development standards and ensures convenient user access to
information about real estate properties. The web application was developed using
the TypeScript programming language, with the React library and the Next.js
framework employed on the client side, while the server-side business logic and
database interaction were implemented using the Express.js framework.

The work covers problem definition, analysis of the subject domain,
architectural design of the client—server application, and implementation of the
software product. During the development process, UML use case diagrams were
applied to identify the main user interaction scenarios and to establish a well-
structured architecture of the system. The project specifications include a detailed
description of the database schema, mechanisms for data exchange between the
client and server components, as well as measures to ensure system security.

As a result, a functional client—server web application for real estate search
was developed. The application satisfies the defined requirements, ensures efficient
data processing, and can serve as a foundation for further enhancement and

expansion of its functionality.
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IIEPEJIIK YMOBHUX ITO3HAYEHD

API - Application Programming Interface, inTepdelic mnporpamMmyBaHHs
3aCTOCYHKIB.

CRUD - Create, Read, Update, Delete, 6a308i orepatiii pob6oTH 3 JaHUMHU.

HTTP - HyperText Transfer Protocol, TpoToKo/ repeadi rirepTekcry.

JSON - JavaScript Object Notation, ¢hopmaT 00MiHy AaHUMM MK KIi€HTOM i
CepBEepPOM.

REST - Representational State Transfer, apxiTeKTypHHIi CTWIb TT0OYZI0OBH Beb-
CepBiCiB.

UI - kopucTyBalLbKuii iHTepdetic

B/l - 6a3a maHuX.

CYB/] - cuctema yripaB/TiHHs 6a3aMul JaHUX.

MVC — Model View Controller,.

ORM - Object-Relational Mapping, TexHoJiorisi B3aeMozii 3 6a3amu JaHUX yepe3

00’ €KTHY MO/ie/Th.
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BCTYII

CyuacHuM eTan pPO3BUTKY iH(OpPMaL[iMHUX TeXHOJIOTiA XapaKTepu3yeTbCsi
aKTUBHOIO LU(pOBi3aLlicto Oi3Hec-mpolieciB Ta 3pOCTaHHSIM poJii BeO-cepBiciB y
Pi3HUX Tamy3sX eKOHOMIKW. OJIHi€r0 3 Takux rajays3ed € PUHOK HEepPyXOMOCTI, Je
3HayHi 06csry iHdopmallii moTpeOytoTh epeKTUBHUX 3aco0iB 30epiraHHs, 00pobKu
Ta TIOIIYKy. BUWKOpPUCTaHHSA K/i€HT-CepBepHUX BeO-3aCTOCYHKIB /103BOJISIE
aBTOMAaTU3yBaTH TMpoIjeC TMOIIyKy 06’eKTiB  HepyxomocTi, 3abe3meunTtu
OMepaTUBHUM JOCTYN O aKTyaJbHUX [JaHUX Ta MiJBULIUATHA 3PYYHICTb B3a€EMOZIl
KOPHUCTYBAaUiB i3 cepBicaMy. ¥ KOHTEKCTi 3pOCTaHHS KiJIbKOCTi OHJ/IaWH-TIIaThOpM
Ta MiJBUILEHHS BUMOT [0 iX (DyHKI[iOHA/JILHOCTI MATaHHS PO3pO0OKKU epeKTUBHUX,
MaciuTaboBaHUX i HafliiHUX Be0-3aCTOCYHKIB [i/Isl MOIIYKY HEPyXoMoCTi HabyBae
0COO/MMBOT aKTya/IbHOCTI.

AkTyanbHicTh TeMH. Ha cboro/jHi BUKOpHCTaHHS BeO-3aCTOCYHKIB y cdepi
HEPYXOMOCTi € HeobXiHOr0 YMOBOIO ISt 3a0e3rneueHHs
KOHKYPEeHTOCIIPOMOYKHOCTi  iHdopMalliiiHux cepBiciB. KopucTyBaui 0UiKyrOTb
IIBU/KOTO TOIIYKY, 3py4uHOi (ifibTpaliii Ta OCTYIy 10 AeTa/abHOl iHpopMallii mpo
00’€KTH HEpPYXOMOCTi B peXWMi peasbHOTO dYacy. Po3po6mtoBaHUi KITi€HT-
cepBepHHIi  Be0-3aCTOCYHOK  [IO3BOJISIE ~ OMNTHMIi3yBaTd  TIPOIeC  TOIIYKY
HEpyXOMOCTi, 3abe3meunT edeKTUBHY O0OpOOKYy 3amuTiB KOPUCTYBadiB Ta
MiABUIIMTH SKiCTh iH(opMaljiiHoro o0c/iyroByBaHHs. Takuii Mmigxin cripuse
aBTOMaTH3allii 0OpoOKM AaHMX, 3MEHIIIeHHI0 YaCOBUX BUTpAT Ta MiZABUIIIEHHIO
HaZlitHOCTi pob0TH CHUCTeMHU.

AKTyasIbHICTb TeMU JOC/IiKeHHsI 00yMOB/IeHa HaCTYTTHUMU UYMHHHUKAMU:

- 3pocTaHHsSM 00csriB  iHpopMmarlii mpo 06’€KTM HEpyxXoMOCTi Ta
HeobXiiHiCTIO 11 CTPYKTYypOBaHOTO TIO/IaHHS;

- 110Tpebor0 y IIBUAKOMY Ta 3pyYHOMY TOIITYKY HEPYXOMOCTi 3a pi3HUMH

KpUTepiamu;
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TiIBUIIEHUMH BUMOTaMH [I0 TIPOAYKTUBHOCTI Ta MacIlITaboBaHOCTi Beb-
3aCTOCYHKIB;
HeJJOCTaTHBOK e(EeKTHMBHICTIO OKPEeMMUX ICHYHUMX DpillleHb y cdepi
OHJIaVH-TIOLIYKY HEPYXOMOCTI;
HeOOXiJJHICTIO BMKOPUCTAHHSI CyuyaCHUX KJIi€HT-CEepPBEDHUX TeXHOJIOTi

IS po3po0KY iHhOpMaI[iiHUX CHUCTEM.

Merta i 3agaui gociipkeHHs. MeTOI JOCTi/PKeHHSI € po3poOKa KITi€HT-

CepPBEPHOr0 3aCTOCYHKY [JIs1 MOLIYKY HEPYyXOMOCTI 3 BUKOPUCTAHHSIM Cy4aCHUX

BeO-TexHOJIOTIH, siKuii 3abe3neuye edekTUBHY 0OpPOOKY [JaHWX, 3pyUHHUN AOCTYII

[0 iH(hopMallii Ta MOXK/IMBICTh MOJAMBIIOT0 PO3IIUPEeHHS (DYHKI[iOHATY.

Ilnst JocsiITHeHHST TIOCTAB/IeHOI MeTH HeoOXi/[HO BUKOHATH PSifi 3a/au:

TIpoaHai3yBaT MpeAMeTHY 00/1acTh Ta iCHyIOUi pillleHHs /IS TIOIITYKY

HepyxXOMOCTI;

BU3HAUUTH (YHKLiOHa/MbHI Ta HedyHKLiOHa/bHI BUMOTU [0 BeO-

3aCTOCYHKY;

CTIPOEKTYBaTU apXiTeKTypy K/Ii€HT-CePBEPHOT0 BeO-3aCTOCYHKY;

pPO3pOoOUTH CTPYKTYypy 0a3u maHux mia 30epiranHs iHdopmariii mpo
00’ €KTH HEPYXOMOCTi;

— peasti3yBaTU CepBepHY Ta K/IiEHTCbKY UaCTHHHU 3aCTOCYHKY;

3a0e3MeunT B3a€EMO/JIiI0 Mi’K K/TiI€EHTCHKOIO i CepBepHOI0 YaCTHHAMU

yepes API;
TIPOBECTU TEeCTYBaHHS Ta OL[iHUTU e(eKTHBHICTh poOOTH MPOrpaMHOTrO

MPOJYKTY.

3aBaHHSA, AKi 0y/10 BAKOHAHO Iiji YacC AOC/IiKeHHA:
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- 37iMCHEeHO aHajli3 CyyacHUX Be0-3aCTOCYHKIB /I/Is TIOIIYKY HEPYXOMOCTI;

- BU3HAYeHO OCHOBHI BUMOTH /10 KJII€EHT-CEPBEPHOI apXiTeKTYpH CUCTEMU;

- CIIPOEKTOBAHO CTPYKTYPYy 0a3u JlaHUX Ta JIOTiKy 0OpOOKH 3aIuTiB;

- peasi30BaHO K/I€HT-CepBepHUl 3aCTOCYHOK /ISl TIOLIYKY HEPYXOMOCTI;

- IIpoBeAeHO TeCTyBaHHA OCHOBHHX (bYHKL[iOHaJIbHI/IX MOXX/TUBOCTEHN

CHUCTEeMU;

- OI[iHEHO MOXJIMBOCTI TIO/Ia/BIIIOTO PO3BUTKY Ta MaciluTabyBaHHS

3aCTOCYHKY.

O0’eKT JOCTiHKeHHs1 — TIPOIleCH TIOIIYKy Ta 00poOKu iHdopmariii 1po
00’€KTH HEPYXOMOCTi y BeO-crcTeMax.

IlpegMer JoC/aiPKeHHs — MeTO/U Ta 3aco0M PO3POOKHU KITi€EHT-CepPBEpHUX
Be0-3aCTOCYHKIB /IS TIOIIYKY Ta TIPe/[CTaBIeHHs JaHUX PO HEPYXOMiCTh.

HoBu3Ha poboTu:

- pociimkeHo ocobmMBocTi 10OYI0BY KITiEHT-CEPBEPHOI apXiTeKTypu AJis
CHUCTEM TOIIyKy HePYXOMOCTi;

- po3pobmeHo MmigxiA g0 opradisailii B3aeEMOZii K/Ti€HTCHKOI Ta CepBepHOI
YaCTUH 3aCTOCYHKY;

- — peasi3oBaHO BeO-3aCTOCYHOK, 1[0 3abe3neuye eeKTUBHMI TMOIIYK Ta

00po0OKY JaHUX PO HEPYXOMiCTh;

- 3alpOIOHOBAHO CTPYKTYpPy MPOTrpaMHOIO TIPOAYKTY, OPI€EHTOBaHy Ha

MacIITaboBaHiCThb i PO3LLIKMPIOBAHICTb.
IlpakTHuHe 3HAYEHHSA O/IeP)KAaHUX pe3y/IbTaTiB.
Po3pobsieHuii KiieHT-cepBepHUi Be0-3aCTOCYHOK MOyKe OyTH BUKOPHCTaHHH

K OCHOBa Jjisi CTBOpPeHHsI ab0 B/IOCKOHaneHHs iHbopMallitHuX cucrteM y cdepi
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HepyxoMoCTi. OTprMaHi pe3yJ/ibTaTU MOXKYTb 3aCTOCOBYBAaTUCS Y KOMEPLIIMHUX Ta
HaBYa/IbHUX MPOEKTaX, a TAKOXK CIyTyBaTH TPUK/IA[OM peasi3aliii cydyacHUx BeO-
TeXHOJIOTIH.

TeopeTuuHe 3HaUeHHSI 0/lepP>KaHUX pe3y/bTaTiB.

MaTepianu AOCTiIPKeHHs] COPUSIIOTh y3arajibHEHHIO MiXOAiB 0 pO3pOOKH
K/Ti€EHT-CepPBEPHUX Be0-3aCTOCYHKIB Ta MOXKYTb OyTH BHKOPUCTaHi Yy TIO/a/IbIINX
HayKOBUX [OCJi/PKeHHSX y rany3i iHdbopmaliiHuX TeXHOJIOoTik i mporpamMHoi
IHXXeHepii.

Arpobatiist pe3ynbTatiB KBamidikarliiHoi poboTw.

Pe3ybTaTH poOOTH MOXKYThH OYTH BUKOPHCTaHI ITiJ] YaC po3p0o0OKH Be0-3aCTOCYHKIB
[JI TIOLIYKY Ta aHaji3y HepyXOMOCTi, a TakOX Yy TOZa/blLIMX [JOC/iIKeHHsX,

TIOB’s13aHUX i3 PO3BUTKOM K/Ti€EHT-CepBepHUX iHGOPMALiITHUX CHUCTEM.

ITyo6rikarrii:

1. Isacenbko II.-I.I, XoxyioB B.A. «BaX/IMUBICTb KJIIEHT-CEPBEPHOr0
3aCTOCYHKY B CydacHUX iH¢opMmaljiinux cucteMax»/Marepiamu IX
MDKHapOZJHOI CTY[IeHTChKOI HayKOBOI KOH(epeHLlii «AKTya/bHi MUTaHHS
Ta MepCrieKTUBU MPOBeleHHSI HAYKOBUX J0C/iKeHb — 2025».

CTpyKTypa po0oTH: po0OOTa CKIa[A€ThbCS 3i BCTYIY, YOTUPLOX PO3/iiB,

BI/ICHOBKiB, CITUCKY BUKOPDUCTAHUX [KepeJl 1 ,Z[O,Z[&TKiB.



