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VY nepriomy po3aii Maricrepcbkoi poOOTH TPOBEICHO KOMIUIEKCHHH aHalli3 Cy4acHOrO CTaHy
CHUCTEM BOJOIIOCTa4aHHS B HEBEJIMKHX MiCTaX, JIOCITI[PKEHO OCHOBHI MpoOJieMH iX (YHKI[IOHYBaHHS Ta
BUSBIIEHO KIIFOYOBI ()aKTOpH, IO BIUIMBAIOTH Ha Oe3mepeOliiiHicTs BogorocTadaHHsA. Po3rsHyTO TexHidHI,
eKOHOMIYHI Ta OpraHi3amiifHI acleKTH eKCIUTyaTalii BOJONPOBITHWX MeEpeXX, NMPOaHai30BaHO MPHINHHU
BUHHUKHEHHS aBapiiHUX CHUTYamiH.

Y apyroMy po3disi  pO3TISHYTO METOMOJOTIWHI 3acail IPOTHO3YBaHHS Oe3mepebiifHOCTI
BOJIONIOCTAYaHHs, MPOBEACHO aHAJI3 ICHYIOUMX METOJIB Ta MaTeMAaTWIHHX Mojmened. JlocmimkeHo cydacHi
migxonu o 300py Ta OOpOOKM HaHMX MPO (YHKIIOHYBAaHHS CHCTEM BOJOIOCTAYaHHS, BKIIIOUYAIOYH
BUKOPUCTaHHS aBTOMAaTU30BaHUX CHCTEM MOHITOPUHTY Ta yIPaBIIiHHS.

Y TperpoMy pO3Jidi TPEACTaBICHO PO3POOJEHY KOMIUIEKCHY MOJENb IPOTHO3YBaHHS
Oe3mepebiifHOCTI BOAONOCTA4aHHs, M0 0a3yeThcs HA BHKOPHCTaHHI HEHPOHHUX MEpPEeX Ta METOIB
MallMHHOro HaB4aHHs. CTBOPEHO METO]| OLIHKH PU3HUKIB IEpEpUBAHHS BOJOINOCTAYAHHS Ta CIIPOSKTOBAHO
iHpOpMaIIiifHy CHCTEMY JUII MOHITOPHHTY Ta IPOTHO3YBAHHS CTaHY BOJOIPOBITHOT MEPEXi.

VY 4eTBepTOMY PO3ALII MPEACTaBIEHO MPAKTUYHY peallizallifo Ta eKCIEePHMEHTAIbHY BepH]iKaliio
nporpamMHOro Komiuiekcy Ha 6asi Delphi. Onucano po3pobieHy iHopMaliiiHy CHCTEMy Ta METOAUKY
MIPOBEJICHHS EKCIIEPUMEHTAIbHUX JOCII/DKeHb, TPOBEACHO aHaJi3 pe3yibTaTiB NMPOTHO3YBAaHHA Ta OIHKY
edeKTHBHOCTI po3pobieHoro Metoxy. Ha ocHOBI yHKITIOHATEHO-BAPTICHOTO aHANI3y BUKOHAHO PO3PaxyHOK
€KOHOMIYHOT €(DEeKTHBHOCTI pPO3POOKH CHUCTEMH IIATPUMKH TPHHAHATTS pillleHb, IO IT0Ka3aB 3HAYHE
3HW)KEHHsI BHUTpaT Ha JikBijamiro asapiii. ONUCaHO MOXIHMBOCTI CHCTEMH Il NPOTHO3YBaHHS
Oe3mepebiiiHocTi BojornocTadyanHHd. HaBeneHo mpukian (yHKIIOHYBaHHS i€l CHCTEMH, IPOBEACHO aHAII3
pe3yabTaTiB  po3paxyHkiB. OmiHeHa e(EKTHBHICTh PO3POOKH CHCTEMH 3a IOMOMOIOK (YHKIIIOHAIHHO-
BapTICHOTO aHAII3y.

VY m'aToMy po3aii pO3MISHYTO MATAHHS OXOPOHM Ipalli Ta 0e3MeKH Npy HAA3BHYaWHUX CHTYAIisX.
Bukonano aHaii3 HeOE3MEeYHMX 1 IIKIJUIMBUX BHPOOHWYIMX (PaKTOPiB, pO3pOOIEHO KOMIUIEKC 3aXOMiB IO/0
3a0e3MeveHHs 0e3MeyHnX Ta KOM(GOPTHUX YMOB IIpalli Ha pOOOYHX MICIISX, IPOBEACHO OIIHKY e(heKTHUBHOCTI
BIIPOBA/KEHUX 3aXOJiB 3 oXopoHH mpami. OcobnrBa yBara NmpHiieHa TUTaHHAM O€3MeKH IpH BUHUKHEHHI
HaJ3BUYAWHUX CUTYaIlii, pO3p00JICHO BIAIOBIIHI IHCTPYKIIT Ta pEKOMEHIAIIII.

Meta po6oTH: po3poOKa METOIIB MPOrHO3yBaHHs Oe3mepeOiiHOCTI (DYHKIIIOHYBAaHHS CHUCTEMHU
BOJIOTIOCTAYaHHS B HEBEJIMKMX MICTaX Ha OCHOBI 3aCTOCYBAaHHS TEXHOJIOT1H ITYYHOTO IHTEJIEKTY.

OO0'eXT MTOCTIPKEHHS: CHCTEMH BOAOIOCTAYaHHS HEBEJIMKUX MICT.

[Ipenmer mociikeHHS: METOAM Ta 3acOOM IPOTrHO3YBaHHS Oe3nepeOiiHOCTI BOJMOMOCTAYaHHS 3
BUKOPHCTAaHHAM TEXHOJIOTIH IITyYHOTO IHTEJEKTY.

Meroau IOCHIIKSHHS: METOAU Teopii HEMPOHHUX MEPEK; METOJM MAaTEMAaTHYHOIO MOJECTIOBaHHS
CHCTEM 1 TIPOIIECiB; TEOPis HATIHOCTI TEXHIYHIX CHCTEM; METOIN OTITUMI3aIlii.

HoBu3zna poOoTH: OTpHMany NOAANBINMKA PO3BUTOK METOJM MPOTHO3YBaHHS Oe3nepeOiiHOCTI
(GYHKLIOHYBAaHHS CHCTEM BOJOIIOCTaYaHHS 332 PAaXyHOK KOMIUIEKCHOTO BHKOPHUCTAHHS HEHPOMEPEKEBHX
TEXHOJIOTIH Ta KIACHYHUX METOJIIB ONTHUMI3allii, IO JO3BOJISE€ IMiABUINATH TOYHICTH MPOTHO3IB Ta
e(EKTUBHICTD IUTAHYBAHHS MPOPLTAKTUIHHUX 3aX0/IiB.

IIpakTu4Ha MIHHICTH IIOJIITa€ y CTBOPEHHI MporpaMHOro Komiutekcy Ha ©Oaszi Delphi, sxwuit
3a0e3medye aBTOMATH30BaHy MIATPUMKY NMPHUNAHATTS pillleHb TPH YNPaBIiHHI CHCTEMaMH BOJOMOCTavaHHS
HEBEIMKUX MICT Ta JIO3BOJSLE 3HW3UTH BUTPATH Ha JIiKBigamito aBapiii Ha 35% 3a paxyHOK MO>KIHMBOCTI
TUIAHYBaHHS IIPEBEHTUBHUX PEMOHTIB.

CUCTEMU BOAOITOCTAYAHH, BEBHEPEBEIZHICTB BOJJOIIOCTAYAHHZ, HEﬁPOHHI
MEPEXI, TTPOI'HO3YBAHHS ABAPIM, IHOOPMAIIMHA CUCTEMA, TIIATPUMKA ITPUMHATTA
PIIIIEHB, HAAIMHICTb BOJOITOCTAYAHHA.
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The work contains 11@ages: 2Tigures,_11ltables.

The first section of the master's thesis providesraprehensive analysis of the current state oéwat
supply systems in small towns, investigates thenmedblems of their functioning, and identifies Kagtors
affecting water supply continuity. Technical, ecomo, and organizational aspects of water network
operation are considered, and causes of emergénatians are analyzed.

The second section examines the methodologicaldftions for predicting water supply continuity
and analyzes existing methods and mathematical Isiodll®@dern approaches to collecting and processing
data on water supply systems functioning are stljdicluding the use of automated monitoring anckrd
systems.

The third section presents a developed compretemsodel for predicting water supply continuity
based on neural networks and machine learning mdsth® method for assessing water supply interraptio
risks has been created, and an information systemménitoring and predicting water network conditioas
been designed.

The fourth section presents the practical implewté@r and experimental verification of the Delphi-
based software complex. The developed informatigtesn and methodology for conducting experimental
research are described, analysis of predictioritseeand evaluation of the developed method's effecess
are conducted. Based on functional-cost analysésetonomic efficiency calculation of the decissupport
system development has been performed, showingdfisart reduction in emergency repair costs. The
system's capabilities for predicting water suppbntmuity are described. An example of the system's
operation is provided, and analysis of calculatiesults is conducted. The system development effigi is
evaluated using functional-cost analysis.

The fifth section addresses occupational safetyesnergency security issues. Analysis of dangerous
and harmful production factors is performed, a clexpf measures to ensure safe and comfortableimgprk
conditions is developed, and the effectivenessmgflémented occupational safety measures is evdluate
Special attention is paid to safety issues duringergencies, and appropriate instructions and
recommendations are developed.

Objective: development of methods for predictingevasupply system continuity in small towns
based on atrtificial intelligence technologies.

Object of research: water supply systems in sroalhs.

Subject of research: methods and tools for predjctivater supply continuity using artificial
intelligence technologies.

Research methods: neural network theory methodiemeatical modeling methods for systems and
processes; reliability theory of technical systeampimization methods.

Scientific novelty: methods for predicting waterpply systems continuity have been further
developed through integrated use of neural netwedtinologies and classical optimization methods,
enabling improved prediction accuracy and effectiss of preventive measures planning.

Practical value lies in creating a Delphi-basedveafe complex that provides automated decision
support in managing water supply systems of snoalht and allows reducing emergency repair costs by
35% through the ability to plan preventive mainte&

WATER SUPPLY SYSTEMS, WATER SUPPLY CONTINUITY, NEWR NETWORKS,
ACCIDENT PREDICTION, INFORMATION SYSTEM, DECISION WPORT, WATER
SUPPLY RELIABILITY.



