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3MmicT aHOTaANil

VY naucepraniiiHiii poOOTI 3AIHCHEHO CHCTEMHHUN aHajl3 METOJIB Ta 3aco0iB
aHaji3y IMapaMeTpiB CTaJOr0 3pPOCTaHHS COIIONOJMICIB. J[OCHIMKEHO KOHIENTH
«COLIOMNOJIIC» Ta «PO3YMHICTB»; a TaKOX KPUTEPIi OLIHIOBAHHS CTaJOro 3pOCTaHHS
«PO3YMHOCTI» COLIOMOJICIB Ta KpuUTepli Mmiadopy eKCHepTiB. Y JOCIIIKEHHI
3aPONOHOBAHO HOBI MIAXOAHM 0 OOYMCIEHHS pEe3YyJbTaTiB €KCIEPTHOI OLIHKU 3
BUKOPUCTAHHSAM METOJ[IB HEUITKOI JIOTIKM 13 HACTYIIHUM PaHXXyBaHHSM KpUTEpIiB
OIIHIOBAHHS. 3alpolOHOBAaHO MIAXOAW JI0 3aCTOCYBaHHS METOMAIB Bi3yalizallii
PE3yNBTATIB €KCIIEPTHOTO OIIHIOBAHHS, 4 CaME& BUKOPHCTAHHS METOY IMETIOCTKOBUX
(pamianbHUX) JlarpaM; po3poOJIeHO 3aCTOCYHOK, 3a JIOMOMOTOIO SIKOTO OIIIHIOETHCS
«PO3YMHICTB» COLIOMNOJICIB 3 BUKOPUCTaHHSIM 3a3HAYEHUX METOIB Ta KPUTEPIiB
OIIHIOBAHHSI B PI3HMX Tally3sX MOro (QyHKI[IOHYBaHHsI, 30KpeMa, TAKUX SK: €KOJIOT1s,
MeIWIIMHA, TpaHcmopTtHa cucrema, IKT, exoHomika 1 T.n. Ta Bi3yali3ali€ro
OTPUMAaHUX PE3yJIbTaTIB.

PoGota MICTUTH BCTYI, YOTHUPH PO3IUIH, BHUCHOBKH, CIIMCOK TOCHJIAHb Ta
ToAaTKA. Y TepIIoMy PO3/UI MOAAHO TPYHTOBHUM aHali3 HAyKOBHX IyOJiKalliH,
peNeBaHTHUX /10 TEMH JOCIIKEHHS, MPOBEICHO TMOPIBHUILHUN aHalli3 1CHYIOUHX
PEUTHUHTOBHX CHCTEM OIlIHIOBAaHHS PO3YMHOCTI MICT, BHWBYEHO 1H(OpPMAaIiifHO-
TEXHOJIOT1YHI 1HCTPYMEHTH, SIKUMH BOHHU MOCIYTOBYIOTbCS, 3[IIHCHEHO IETalbHUI
aHai3 TIOHSATh «COIIOMOMICY», «pPO3yMHA TEPUTOPISH», YACTOTy BUKOPUCTAHHS

KIFOUOBUX CJIB TIPU TPAKTyBaHHI BU3HAYEHHS «PO3YMHE MICTO». BuokpemiieHo



OCHOBHI Tally3l OI[IHIOBAaHHS «PO3YMHOCTI» COIIIOIOJICIB, PO3IJIIHYTO MyOsiKarii,
K1 CTOCYIOTBCSI KpUTEPIiB OLIIHIOBAHHS KOKHOT 3 Taly3eil.

Y apyromy posnuii JOCHIKEHO TOHSTTS «PO3YMHE MICTO», MPOaHai30BaHO
HOoro BU3HAYEHHS, IMOJAaHE Y PI3HUX JpKepenax. 3A1HCHEHO MOPIBHSUIBHUNA aHami3
KpUTEPIiB OIIHIOBAHHS Ta Taly3ed «PO3YMHOCTI» MICT B PI3HUX PEUTHHTOBUX
cuctemax. CdopmMynb0BaHO BHU3HAYEHHS KOHIENTY «PO3YMHHUH  COILIOIMOJICH.
BimznaueHo, mo npu po3poOJeHHI KPUTEPIiB OIIHIOBAHHS COLIOMOJICY HEOOX1THO
BpaxoOBYBaTH NMOTPeOy MPUCBOEHHS iM Pi13HO1 Baru, B 3aJICKHOCTI BiJl iX Ba)KJIMBOCTI B
npouenypax HaOyTTS TMEBHHUM  COILIONOJICOM  CTAaTyCy «pO3yMHOCT». [lns
OLIIHIOBAHHS COLIOIOJICY BHOKPEMJIEHO INICTh rajay3ei, 3a SKUMHU IPOBOJUTHCS
aHalli3 IapaMeTpiB MOro CTaJOro 3pOCTaHHS, cepell SIKUX: pPO3yMHA E€KOJOris,
pO3yMHa €KOHOMIKA, SIKICTh Ta O€3MeKa KUTTEAISIIBHOCTI, 1HPOpPMAILIIiiHI TEXHOJIOTII,
TPAHCIOPTHI CIOJYYEHHsI, 1HHOBAIlIMHI TEXHOJOT1i ympaBliHHI. B Mexax KOxHOI 3
HUX BU3HAYE€HO OCHOBHI KPUTEPIi, K1 CIIPUSIOTH JTOCATHEHHIO PIBHS SKOCTI MPOIIEAYP
OIL[IHIOBAHHS PO3YMHOCTI corionoiicy. IIpoBeneHo ampo6aiiito 3ampornoHOBaHOL
METOJMKHK OIIHIOBaHHS COITIONOJICIB Ha MpUKIaal comionomicy «TpyckaBerny.
Busnaueno 6a3oBi mpoOsiemMu po3BUTKY TpyckaBerbko-J[poroOUIbKOro perioHy.
3anponoHOBaHO aTbTEPHATUBYU BUPIIICHHS JACSKUX TIPOOJIEM COIIOMOIICY.

Tpetiii po3min mojae aHali3 METOIB Ta 3aco0iB BHPIMICHHS MPOOIeMHU
1aeHTHdIKall «po3yMHUX» couionomiciB. CHopMOBaHO CUCTEMY XapaKTEPUCTHUK Ta
cnenuiyHUX THCTPYMEHTIB aHaJi3y MapaMeTpiB CTAJIOTO 3POCTaHHS COIIOMNOJIICY, B
OCHOBY SIKMX TNOKJaJI€HO MHOXKHHY JIIHIBICTUYHHMX 3MIHHMX Ta 1H(opMaliiHo-
TEXHOJIOTIYHI MPOLEIYPH iX OLIHIOBaHHSA. PO3rIsSHYTO AEKUIbKAa HEYITKUX MOJICIIEH,
SK1 3alMpONOHOBAHO BHKOPHUCTOBYBATU [JISl OIIIHKA «PO3YMHHUX» COIIIOTOJMICIB.
[IpuBeneHO OLIIHIOBaHHS «PO3YMHOCTD» COLIOMOJICY Ha OCHOBI OOYMCIEHb 3
BUKOPHCTAHHSAM HEUITKOI JIOTIKM. 3acTOCyBaHHS 3a3HAUY€HUX MIAXOJIB J03BOJISE
MPOBOJIUTH OIIHIOBAHHS «PO3yMHOCTI» COIIOTOJNICIB BIAMOBIAHO 7O TMOCTaBICHUX

nuied. Po3kpuTO podb  eKCcnepTiB B OIIHIOBAHHI PO3YMHOCTI  COIIOIOJICIB.



[IpogemMoHCTpOBaHO 3arajibHy CTPYKTypy comiononicy. IIpoBeaene ekcmnepTHe
OLIIHIOBaHHS CTaHy COLIOMOJICY. 3ampONOHOBAaHO BJACHY METOJIMKY Bi3yaiizalii
JAHUX, OTPUMAHUX B pe3yJbTaTl EKCHEPTHOTO OI[IHIOBAHHS «PO3YMHOCTI»
COLIIOTIONICIB HE JIMIIE 32 PI3HUMHU KPHUTEPISIMHU, a il 3 BpaXyBaHHSM Baru KOXKHOTO
KPUTEPIIO Ta Bard OLIHKK KOXHOTO 3 €KCIIEPTIB, SKI BXOJATh B €KCIEPTHY TpyImy.
Takuit miaxiag Hajgae 3MOTy SIKICHO Ta KOMIUIEKCHO OIIIHUTH CTaH COIIOIOJICY Ta
MOPIBHATU HOTO 3 €TaJJOHHOIO MOJIEILITIO.

YerBepTuil po3MiJl MPUCBIYECHUN aHANI3y pO3pOOJEHOTO 3aCTOCYHKY, IO
JI03BOJISIE KOMIUIEKCHO OIIHUTH CTalWid PO3BUTOK COIIOMONICY Ta BU3HAYUTH
MOXJIMBICTh HAOYTTSI HUM CTATyCy «pO3yMHOTro». [Ipu po3po0seHH1 3acTOCyHKY 0YJi0
oOpaHo MoBy mporpamyBaHHsi C#, sKa BHpPIZHSETBCS CTPOrOK CTATHYHOIO
TUII3ali€0, 3a0e3nedye MnoaiMop(di3M, MOKIUBICTD BHKOPHUCTAHHS aTpUOYTIB,
koMeHTapiB 'y ¢dopmari XML. Jlnsg BHUKOHaHHS 3pYYHOTO Ta 3pO3YyMIJIOrO
KOpUCTyBady iHTepdeiicy Bukopuctano Windows FOrms, mnpu3HAYeHOTro IS
iHTepdeiic mporpamyBanHs goaaTkiB (API), sxi BigmoBinarTh 3a rpadiuHUiA
KOpUCTYBalbKHi 1HTEpdeiic, 1 30epiratorbcss y Oi10mioreri Microsoft .NET
Framework. CtBopenuit iHTepdeiic mosieriye I0CTyn A0 €JIEMEHTIB omnepaliiHoi
cuctemu Microsoft Windows 3aBasku CTBOpPEHHIO Cy4acHOi oOroptku misg Win32
API B kepoBanomy komi. [nst po3pobsieHHs iHQOpPMAIIHHOT CUCTEMHU BUKOPUCTAHO
cepenouie Microsoft VisualStudio for Desktop 2019, a came — C# (Windows
FormsApplication), OCKUIbKM BOHO 3pydHE 1 3po3yMmisie, Ta 0i6mioreky Microsoft
FoundationClasses — MFC. IlocnyroByBanHsi rotoBuMHu kiacamu C# CIPHSIIO
HIBUIKOMY 1 MPOCTOMY BHPIIIEHHIO OaraThoX 3ajady. Y 3aCTOCYHKY BHKOPHCTAHO
3ac00M ONpaLIOBaHHS CHCTEMHHUX TIOBIIOMJIEHb, aHali3y MOMHJIOK Ta 3acoOiB,
3BUYHUX JjIsi BUKopucTtanHs Windows 1 HasBHUX y Oi0mioTeri. OnucaHo OCHOBHI
ocoOmBoOCTI 1HTEPdENCY, GYHKITIOHAT Ta aITOPUTM POOOTH CTBOPEHOTO 3aCTOCYHKY.

3a  0OmOMOroK  JiarpaM  IOAAHO  KOHUENTyaldbHY  MOJENIb  3aCTOCYHKY,



NpOaHaNi30BaHO OCOOMMBOCTI 0a3W JaHUX, SK CKJIaJ0BOI 3aCTOCYHKY s
OLIIHIOBaHHS «PO3YMHOCTD» COLIIOTIONICY.

CyyacHi COITIONOJIICH 11€ CKJIaJHI CHUCTEMH, IO BUPIZHSAIOTHCS PO3TOPHYTOIO
1HGPACTPYKTYpOlo,  SKy  HE0oOXigHO  edexkTuBHO  (opmyBaTH, pPO3BHUBATH,
MOJICpHI30BYBaTH Ta a/IallTOBYBaTH 70 moTped rpomanu. OnHa i3 HaledeKTUBHIIIUX
KOHIICTII yIpaBIiHHS COILIOIOJIICOM, fKa TOKJIMKaHa IPOBECTH peopraHizalliro
BCiX cdep WOro XKUTTEMISUIBHOCTI, Tepeadadae CTBOPEHHS Ta 3allpOBAKCHHS
cydyacHUX 1H(GOPMAIIMHUX TEXHOJIOTIH, CydacHUX 1H)XXCHEPHUX KOMYHIKAIUN s
3a0€e3MeYeHHs]  TEIUIOM, BOJIOIO, BOJIOBIJIBEJICHHSM, €JIEKTPOCHEPTIEIO,
ra3ornoCTa4aHHsAM Ta PO3rOpTaHHS €()EeKTHMBHUX TPAHCIOPTHUX MEPEX, CHUCTEM
KepyBaHHA HHMH, COOl-I[EHTpiB, JIarHOCTUYHUX, CEPBICHUX, EKOJOTIYHUX
IYHKTIB.

Came 111 BIOCKOHAJIEHHS YMOB TMPOKUBAHHS MEIIKAHIIB COI[IOMOJICY

HEOOXITHUM € BUPIIICHHS 3aBAaHb LI0JI0 JOCSITHEHHsS OalaHCy MK CTBOPEHHSM Ta
BUKOPUCTAaHHSAM pECYpCiB, IO B CBOI 4epry 3a0e3nedye CTaduil pPO3BUTOK
COIIAJIbHO-EKOHOMIYHOI CHUCTEMH, a B MEPCHEKTHUBl MPU3BOAUTH 10 HAPOKEHHS
«PO3YMHOT0)» COLIOMOJIICY.
B €sBpomneiicbkux mnporpamax B Mmexax «['opuzoHTy» cepem Onm3bko 7.5 THCSY
MIPOEKTIB, SIK1 CIPUSIIOTH MIJIBUILIEHHIO «PO3YMHOCT1» HACEJIEHUX MYHKTIB, TPUOIU3HO
10% MOXyTh OyTH BHKOPUCTaHI NpU (POPMYBaHHI MPOEKTIB CTBOPEHHS «PO3YMHHX
COLIIOTIOJIICIBY.

[lin yac poOOTM HaA AUCEPTAUIMHUM JOCIIIKEHHSAM OyJ0 ONpanbOBaHO
poOOTH HAYKOBIIB 3 pI3HUX KYTOYKIB CBITY. BupimeHHi0O mNoai0HMX 3aBJaHb
MPUCBSYEHO 3HAYHA KUTHKICTh HAYKOBHX Mpallb, Pa30M 3 TUM iX aHaJi3 MOKa3aB, IO
ompaifoBaHHs 1HGoOpMaIlli 3 METOK OI[IHKH SKICHUX XapaKTEePUCTHUK CTajoro
PO3BUTKY COIIIOMOJIICIB MPUIIICHO HETOCTAaTHRO yBaru. HasBHi MeToau Ta 3acobu He
JO3BOJISIIOTh  KOMIUIEKCHO BHU3HAUUTH PIBEHb PO3BUTKY COLIOMNOJICIB, TOMY

PO3pO0JIEHHS! CUCTEMHUX METO/IB Ta 3ac001B aHAJI3Y OIpalfoBaHHs 1H(opMaIii Ta ix



nporpaMHoi peamizamii ansi  iH(OpMaliiHOT MIATPUMKHA MPOLECIB  OLIIHIOBAHHS

CTaJIOTO PO3BUTKY COIIIOTOJICIB € aKTyaJIbHUM 3aBJIaHHSIM.

OcHOBHI HayKOBl pe3yJbTaTH [ucepTalii oTpuMaHi y (opmi NPUKIATHUX
JOCITIKEHb Ta PO3POOJICHHOI 1H(POPMAIIMHOI CHCTEMH OIlIHIOBAHHS PO3YMHOCTI
COII1OIIOJIICIB.

- TMPOBEACHO TNOPIBHAJIBHUN aHali3  PEUTUHTOBUX CHCTEM, IO JIO03BOJHIIO
chOpMYJTIOBaTH OCHOBHI BHMOTH JO TMPOTOTUIY PEHUTHHTOBOI CHCTEMH
OI[IHIOBAHHSI «PO3YMHOCTI COILIIOTOJICIBY;

- MPOAHAJII30BAHO CHUCTEMY KOHIIENTIB MPOoOIeMHOI 00J1acTi, IO JO03BOJIAIIO
chopMyBaTH KOHIIENT «COLIOIOJICY» Ta «PO3YMHHI COIIOIMONICY» SIK OKPEMOTO
aKTyaJIbHOTO MPEIMETY HayKOBOI'O CUCTEMHOTO JTOCIIIJIKEHHS;

- JIOBEJICHO, 1[0 I BUPIIICHHS 3aBJaHb OI[IHIOBaHHS COIIOMOJICIB JOIIbHE
BUKOpUCTAaHHA  1HGOpMaIliiiHOI  CUCTeMH, sKa  BpaxoBy€  OCOOJUBOCTI
GyHKIIOHYBaHHS BCIX Tally3ei HOro po3BUTKY Ta TPYHTYETHCS Ha BUKOPUCTaHHI
Cy4YacCHUX 1HpopMaIIHHUX TEXHOJIOT1;
- 3alpONOHOBAHO KOHLENTyaJlbHY MOJENb 1H(QOpPMAIIHHOT CHUCTEMH, IO
BIJIDI3HSETHCS TUM, IO BOHA 3a0e3neuye BUPINIEHHS PI3HOMAHITHUX 3aaa4
aHaji3y pe3yJbTaTiB OIIHIOBAHHS PO3YMHOCTI COLIOMNOJICY B paMKax €IWHOI
1H(opMaIIiitHOT TEXHOJIOT1;

- pO3pO0JIEHO METOAMKY aBTOMATH30BAHOTO aHAJI3y pe3yibTaTiB E€KCIEPTHOTO
OIIHIOBAHHSI, SKa JO3BOJISE ONEPATHBHO Ta IUICCIIPSIMOBAHO BHPINTYBATH
3aBJaHHS Ta MPOBOJUTH Bi3yali3allil0 OTPUMAHHUX PE3YJbTATIB 3 JIOMOMOTOIO
METIOCTKOBUX  JiarpaM, MiABUIIYIOUM e€(EeKTUBHICTh TMPOLEIypU aHaJi3y
pE3yNbTATIB  €KCIIEPTHOTO  OI[IHIOBAaHHS MapaMeTpiB  CTajJoro  3pOCTaHHS
COIIIOIIOJIICIB;

- chopmoBanHi KpuTepii Ta METOAWYHI PEKOMEHJalii IIO0A0 OI[IHIOBAaHHS
PO3YMHOCTI  COIIIOMOJMICIB, iX e(QEeKTMBHOTO BHUKOPHUCTAaHHS, IO JO3BOJISE
KOPHUCTYBa4€Bl BUOpATH palliOHATIbHY MHOXUHY KPHUTEPIiB JJIsl BUPIIICHHS 3a/1a4l
BU3HAYCHHS PIBHS CTAJOr0 PO3BHTKY KOHKPETHOTO coriomnoiicy. Ll meromomoris
JIOTIOMAra€e 4iTKO BU3HAYUTH TEMEPIIIHIA CTaH PO3BUTKY COLIOMOJICY, cladKi,
npoOJeMHl MiCIs, 3alpONOHYBAaTH €TAJIOHHY MOJENb. A I1Ie B CBOIO YEpry
JIO3BOJIIE PO3POOUTH JOPOXKHIO KapTy 3 TMOKpAIEHHS CTaHy COIIOMOJIICY 10
nepepoXKEHHs 1Oro B «pO3yMHUI» COLIIOMOJIIC;

- po3po0JIeHO METOJl Bi3yamizailii pe3yJbTaTiB OIIHIOBAHHS «PO3YMHOCTI
COIIIOTIOJICIBY» 32 JOTIOMOTOO METFOCTKOBUX Jllarpam.

YIOCKOHAJIEHO OIIHIOBAHHS «PO3YMHOCTI COIIIOMOJMICIB» 3 BUKOPUCTaHHSIM
METO/y HEYITKOI JIOTIKH.



- mpoBeAeHO ampoOailifo pobotu iHGOpMaIliiiHOI cHCTeMH Ha TPHUKIAIL
CKCIIEPTHOTO OLIIHIOBAHHS «PO3YMHOCTI» comiononicy TpyckaBelrs.

Krouosi ciioBa

Exonoris, cormionofic, po3yMHI MicTa, €KCHEepPT, EKCIEPTHI OIlIHIOBAHHS,
CUCTeMHHMH aHaji3, Bi3yali3allisl, BIpTyali3allis, CTaJuid PO3BUTOK, IEIIOCTKOBI

JiarpaMu, He4iTKa Jiorika, iHhopMaIliifHi CUCTEMHU, 3HAHHS, HaBYaHHS



ABSTRACT
Tabachyshyn D.R. System methods and tools for analysis of constant
sociopolises growth. — Qualifying scientific work on the rights of a manuscript.
The dissertation for obtaining a scientific degree of the Doctor of Philosophy on
the specialty 124 “System analysis” (12 — Information technologies). — Lviv

Polytechnic National University, Lviv, 2021.
Abstract Content

The dissertation is devoted to systematic methods and tools for analysis of
sustainable sociopolises growth parameters. By the methods of system analysis, it
investigates the concepts of ‘sociopolis’ and ‘smartness’; evaluation criteria of
constant growth of sociopolises ‘smartness’; criterion for experts selection. The
conducted research proposes the new approaches to the calculation of expert
assessments with the help of fuzzy logic methods, followed by ranking of evaluation

criteria.

The study proposes the approaches to the application of visualization methods
of the experts’ assessments results, namely the use of petal (radial) diagrams method;
describes the developed application, which, basing on abovementioned method, as
well as evaluation criteria in various areas of application’s operation (such as ecology,
medicine, transport system, ICT, economics, etc.), calculates the sociopolises

‘smartness’.

The study consists of an introduction, four chapters, conclusions, a list of
references, and appendices. The first chapter presents a thorough analysis of related
scientific publications; comparative analysis of the existing ratings of assessing the
cities intelligence, analysis of such concepts as ‘sociopolis’, ‘smart territory’, as well
as the frequency of keywords usage in defining the ‘smart city’. This section also

singles out the main areas of sociopolises’ ‘smartness’, ‘sustainable growth’



evaluation and describes the related publications concerning the evaluation criteria for
each branch.

The second chapter explores the concept of ‘smart city’, provides the analysis
of its definition, given in various sources. It is noted that, when developing evaluation
criteria, it is necessary to take into account the need to assign these criteria with
different ‘weights’, depending on their importance in obtaining a ‘smart’ status by a
city, as well as conducting experts’ evaluation in accordance with them. The
dissertation offers the unique selection method of expert group members, definition of
its quantitative structure and procedures of its formation. There are also six areas
described, which influence the assessment of the city ‘smartness’: smart environment,
smart economy, quality and safety of life, information technologies, transport

connections, innovative management technologies.

For each area there were the main evaluation criteria identified, since it is a

prerequisite for achieving the upscale assessment procedures of city ‘smartness’.

The formation history of the sociopolis "Truskavets" is described. The basic
development problems of Truskavets-Drohobych region are determined. The
statistical data of the cities, which belong to the sociopolis ‘Truskavets’, is revealed.
Alternatives for solving the problems of the eco-sociopolises, as well as
corresponding expected results, are considered. The chapter also contain the
comparative analysis of estimation criteria and branches of cities ‘smartness’ in

various ratings.

The third section provides the analysis of methods and means of solving the
problem of ‘smart cities’ identification. There is also a system of characteristics and
specific tools for measuring the ‘smartness’ level formed, which is based on a set of
appropriate linguistic variables and IT procedures for their evaluation. The chapter
also describes several fuzzy models, which are used to evaluate the ‘smart cities’;

visualizes the results of estimating the ‘smartness’ of a several Italian cities, carried



on the basis of bulky calculations with usage of fuzzy logic. The use of these
approaches allows to assess the cities ‘smartness’ in accordance with the objectives.
The role of experts in evaluation of sociopolises ‘smartness’ is revealed. This chapter
also describes the analysis of evaluation criteria of cities ‘smartness’. The general
structure of the sociopolis is demonstrated. The expert assessment of sociopolis state
is conducted. The own visualization technique is offered for data, received as a result
of expert evaluation of sociopolises ‘smartness’ - not only basing on various criteria,
but also taking into account the ‘weight’ of each criterion, as well as ‘weight’ of each
estimation, provided by members of experts group. This approach makes it possible to

qualitatively and comprehensively assess the state of the city.

The fourth section is devoted to the practical implementation of the fuzzy logic
method. When developing the application, the C# programming language was chosen.
The language has a strict static typing, supports polymorphism, operator overloads,
pointers to functions-members of classes, attributes, events, properties, exceptions,
comments in XML format. Windows Forms is used to create a user-friendly interface.
Windows Forms is an Application Programming Interface (API), which is responsible
for the GUI and is part of the Microsoft .NET Framework. This interface simplifies
access to Microsoft Windows interface elements by creating a ‘wrapper’ for the
existing Win32 API in the managed code. Microsoft VisualStudio for Desktop 2019
environment was used to develop the information system, namely C# (Windows
FormsApplication). Windows applications are easy to use, but difficult to create. To
facilitate the work, Microsoft has developed a library of Microsoft FoundationClasses
- MFC. Using predifined C# classes, it is possible to solve many problems faster and

easier.

The MFC library greatly simplifies programming in the Windows environment.
In fact, MFC presents almost all functions of WindowsAPI. The library has tools for

handling messages, errors diagnostic, and other tools common to Windows



applications. There are also advantages of the MFC library described, as well as the
interface, functionality and algorithms of the developed application. The diagrams
present a conceptual model of the application. The diagram also presents a database as

part of an application for evaluation of sociopolises ‘smartness’.

Modern sociopolises are complex systems that have a comprehensive
infrastructure that needs to be effectively formed, developed, modernized and adapted
to the needs of the community. One of the most effective concepts of sociopolis
management, which involves the reorganization of all spheres of its life, through the
creation and implementation of modern information technology, modern utilities to
provide heat, water, drainage, electricity, gas and deployment of efficient transport

networks, cool control centers. , diagnostic, service, environmental points.

It is to improve the living conditions of sociopolis residents that it is necessary
to solve the problem of achieving a balance between the creation and use of resources,
which in turn ensures sustainable development of socio-economic system, and in the

long run leads to the birth of "smart" sociopolis.

In the European programs within the "Horizon" among about 7.5 thousand
projects that contribute to improving the “"smartness" of settlements, about 10% can

be used in the formation of projects to create "smart sociopolises”.

During the work on the dissertation research the works of scientists from
different parts of the world were studied. A significant number of scientific papers are
devoted to solving such problems, however, their analysis showed that the processing
of information to assess the qualitative characteristics of sustainable development of
sociopolises is given insufficient attention. Existing methods and tools do not allow to
comprehensively determine the level of development of sociopolises, so the
development of system methods and tools for analyzing information processing and

their software implementation for information support of processes for assessing



sustainable development of sociopolises is an urgent task.The main scientific

outcomes of the dissertation are obtained in the form of applied researches:

e the procedures of sociopolises ‘smartness’ assessment on the basis of fuzzy logic

method are improved,;

e a comparative analysis of the construction of rating systems was conducted, which
allowed to formulate the basic requirements for the prototype of the rating system for

assessing the "reasonableness of sociopolises";

e the system of concepts of the problem area is analyzed, which allowed to form the
concept of "sociopolis” and "smart sociopolis” as a separate relevant subject of

scientific systems research;

e it is proved that to solve the problems of evaluation of sociopolises it is advisable to
use an information system that takes into account the peculiarities of the functioning

of all areas of its development and includes information support technologies;

e a conceptual model of the information system is proposed, characterized in that it
provides a solution to various problems of analysis of the results of assessing the

reasonableness of the sociopolis within a single information technology;

e developed a method of automated analysis of the results of expert evaluation, which
allows you to quickly and purposefully solve problems and visualize the results with
petal charts, increasing the efficiency of the analysis of the results of expert evaluation

of sustainable growth parameters of sociopolises;

e formed criteria and guidelines for assessing the reasonableness of sociopolises, their
effective use, which allows the user to choose a rational model of many criteria to
solve the problem of determining the level of sustainable development of a particular
sociopolis. This methodology helps to clearly identify the current state of

development of the sociopolis and weaknesses, problems. And this, in turn, allows us



to develop a roadmap for improving the state of the sociopolis before its rebirth into a
"smart" sociopolis;

e the method of visualization of results of estimation of "reasonableness of

sociopolises" by means of petal diagrams is developed,;

e improved assessment of the "reasonableness of sociopolises" using the method of

fuzzy logic.

e the approbation of the work of the information system on the example of expert

assessment of the "reasonableness” of the sociopolis Truskavets was carried out.
Keywords

Ecology, sociopolis, smart cities, expert, expert evaluations, systems analysis,
visualization, virtualization, petal diagrams, sustainable growth, fuzzy logic,

information systems, knowledge, learning
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