MIHICTEPCTBO OCBITHU I HAVKU YKPAIHU
TEPHOIIUIbCHKUM HALIIOHAJIBHUM TEXHIYHUM YHIBEPCUTET
IMEHI IBAHA TIVJIIOS

®AKVYJIbTET KOMITIOTEPHO-IHOOPMALIIMHUX CUCTEM
I IIPOTPAMHOI IHXKEHEPII

KA®EJIPA KOMIIIOTEPHUX HAVYK

3AZJOPOKHA I0JIIS1 AHJIPIIBHA

VIIK 681.3

KOI'HITUBHE MOJAEJIIOBAHHSA TA AHAJIITUYHE
OITPALIIOBAHHSA ®AKTOPIB BIIVIMBY TA OLHIHKU 3ABPYIHEHHSA
EKOCUCTEM

122 «Komm’toTepHi HayKu Ta iH(GOpMAaIIiitHI TEXHOJIOT1i»

ABTopedepar
JUIIOMHOT pOOOTH Ha 3700YTTSI OCBITHBOTO CTYIICHS «MaricTp»

TepHONUIb
2018



PoGotry BukoHaHO Ha Kadenpli KOOM IOTEPHUX HayK TepHONUIbCHKOTO
HalllOHAJIBHOTO TEXHIYHOro yHiBepcuteTy iMeH1 IBana I[lymros MiHicTepcTBa OCBITH
1 HAyKu YKpaiHu

KepiBHuk podoru: KaHJIUJAT €KOHOMIYHHUX HAyK, JOLEHT
Crpyruncska Ipuna BorogumupiBHa,
TepHONIBCHKHI HALIIOHATTLHUN TEXHIYHUM YHIBEPCUTET
imeHi [Bana [lymtos,

PeunenseHr: KaHJIUJAT TEXHIYHUX HAYK, JIOUEHT
Ko3ak Pyciaan Oserosuy,
TepHONIBCHKUI HALIOHATBHUN TEXHIYHUM YHIBEPCUTET
imeHi IBana [lymros,

3axuct BinOynetrwes 26 rpyaus 2018 p. o 9.00 roauHi Ha 3acigaHH1 eK3aMeHaIIHOT
komicii Ne30 y TepHONUIBCAKOMY HaIllOHAJIBHOMY TEXHIYHOMY YHIBEpCUTETI iMEH1 [BaHa

[Tymtos 3a anpecoro: 46001, m. Tepunoniis, Byn. Pyceka, 56, HaBuansHuUl kopryc Nel, ay.
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3AT'AJIbHA XAPAKTEPUCTHUKA POBOTH

AKTYaJIbHICTh TeMH POOOTH. AKTYaldbHICTh AaHOI POOOTH MOSCHIOETHCSA TUM, 11O
3 KOKHUM POKOM CTaH ypOOEKOCHCTEMHM MOTIPIIYETHCS, a TOMY pPO3pPOOKa KOTHITUBHUX
KapT 1 MoJaJibllle MOJEIIOBAHHS Ha X OCHOBI PI3HUX CLIEHAPIIB JOCIHIIKYBAaHUX MPOLIECIB
J03BOJISIE HE IIMIIE MPOTHO3YBAaTH MOXIIMBICT BHUHUKHEHHS TEBHOI EKOJOTi4HO1
npoOJsieMy B JTaHOMY OO’ €KT1 Ta 3MOJCIIOBATH WMOBIPHICTH ii PO3BUTKY, ajie 1 Hamepen
3aCTOCYBATH KOMIUJIEKC 3aXOJiB (E€KOJIOTIYHUX, €KOHOMIYHUX, aJMIHICTPATUBHUX) IS
3HIKEHHSI CTYTICHSI €KOJIOTIYHOTO PU3HUKY.

Meta po6oTH: TPOBECTH KOTHITUBHE MOJICTIOBAaHHS YPOOEKOCHCTEMH I aHATI3y
(akTOpiB BIUIMBY Ta OLIHKHU 3a0pyAHEHHS y BIAMOBIIHOCTI JI0 TIOPHU POKY.

O0’exT, MeToaM Ta JxKepesa AocailkKeHHs. OO0’ €KTOM TOCIIKEHHS € IITYYHO
CTBOpEHa €KOocHCTeMa, aHadi3 (YHKIIOHYBaHHS SKOi Oyslo 3A1MCHEHO MeTOJaMHU
KOTHITUBHOTO MO/JICTFOBaHHSI.

HaykoBa HOBH3HA OTPpHUMAHHUX pe3yJbTaTiB. HOBH3HOIO poOOTH € MpOBEICHHS
NOPIBHSUIBHOTO aHaMI3y (PYHKI[IOHYBaHHS YpOOEKOCHCTEMHM B JIITHIM 1 3MMOBHIl CE30H 3
BUKOPHUCTAaHHSIM arnapaTy KOTHITHBHOTO MOJICITIOBaHHSI.

I[IpakTuyHe 3HAYeHHs OTPUMAHUX pe3yibTaTiB. Ha OCHOBI MpOBEIEHOTO
JOCHIJDKeHHsT OyJi0  po3po0JieHO TMporpamMHe 3a0e3NedeHHs, II0 peaizye MeEeTOaH
KOTHITHBHOTO MOJICITIOBAHHS Ta MPOBECHO HOro BepudiKallito s aHali3y 3a0pyIHEHHS
ypOOEKOCUCTEMH, 110 JO03BOJUTH CBOEYACHO BXKUTH HEOOXITHI 3aXOIU HIOJI0 3HUKEHHS
CTerneH1 3a0pyJHEHHS! HABKOJIUIITHBOTO CEPEIOBHUIIIA.

Amnpobanisi. Okpemi pe3yabTaTi poOOTH JOMOBIIATHUCh HA MIKHApOAHINH HAYKOBO-
TeXHIYHIA KoH(pepeHii , DyHmamMeHTanbHI Ta MPUKIAAHI TPOOJIEeMH CydaCHUX
texHosorii Tepuonins, THTY, 22-24 tpaus 2018 poky.

Ctpykrypa pob6oru. Pobota ckimamaeTbCsi 3 PO3PaXyHKOBO-TIOSCHIOBAIBHOT
3amucKu Ta TpadiuHoi yacTUHU. P03paxyHKOBO-TIOSICHIOBAJIbHA 3amKCKa CKJIAJA€ThCS 3
BCTYIy, 8 4YacTWH, BUCHOBKIB, NEpENiKy IMOCWIaHb Ta JoaatkiB. OO6csar poboTu:
PO3paxyHKOBO-TIOSICHIOBaJIbHA 3amucka — 117 apk. dopmary A4, rpadiuna gactuna — 10

apkymriB popmary Al

OCHOBHMUI 3MICT POBOTHU

B poznini “KorniTuBHi koMm’ioTepHi Hayku” Oylno pO3MVISHYTO 3arajibHi
MOHSATTA KOTHITHBHOTO MOJICIIIOBaHHS, 30KpeMa Kiacudikarmio 3ajad KOTHITHBHOT
KOMIT F0TepHOT Tpadiku Ta MOJAETOBaHHS. TakoX MOCHIIHKEHO MPOrpaMHi MPOAYKTH, IO
BUKOPUCTOBYIOTh METO/IM KOTHITUBHOT'O MOJICTFOBAHHS.

B pozmini “OO0rpyHTyBaHHs mpodjieMu Ta MeToAd ii aHamizy” Oymo
OOTpyHTOBAHO METY Ta 3aBJaHHS JOCIIKEHHS, a TAKOXK OMKMCAHO IMITYJIBCHI IIPOIIECH, IO
BUKOPHUCTOBYIOTHCS TPU MOOYA0B1 KOTHITUBHOT KapTH.

B pozgini “Metoaum Ta 3aco0um BUpilmleHHsT npolJgemMu” OyB 31CHEHUU
JNeTalbHUW aHaNi3 BIUIMBY CE30HHHUX 3MIH KJIIMaTy Ha XIMIYHE 3a0pyAHEHHS
ypOOEKOCUCTEMH, OMUCAHO KiJIbKA CIIEHApiiB PO3BUTKY CUCTEMH Ta BIUIMB 30BHINIHIX Ta
BHYTPILIHIX IMITYJIbCIB.



B poznimi “IIpaktnyHa peaJdizauniss” Oylio ONUCAaHO MPaKTUYHY peai3allito
aHaiizy 3a gornomororo miatgopmu .NET Framework 4.0 y cepenosumi Visual Studio.

B pozaui “CpoemianbHa yactuHa” Oyno posrmsiHyto 1atgopmy NET
Framework, mio Oyna BuUKOpHCTaHa JUIS TPOTPaMHOI peanmizamii  JTOCTiHKEHHS
ypOOEKOCUCTEMH, a TAKOXK ii OCHOBHI (DYHKIII1 Ta MOMJIMBOCTI.

B po3aini «OOrpyHTYBaHHS €KOHOMIYHOI e(eKTHBHOCTI» OyJI0 pO3paxOBaHO
co0IBapTICTh, @ TAKOXX TEPMIH OKYMHOCTI, 32 SKOTO PO3pOOKa BBAXKAETHCS AOILLUIBHOIO 1
€KOHOMIYHO BHT1JTHOIO.

B pozaini «Ekodiorispy Oyino po3riisHYyTO NUTaHHS MO BITYYKEHHIO 3€MeJlb Mijl
JHIIMU €JIEKTpoIepeay Ta MUTaHHS YTUII13a1li1 KOMI IOTEPHOI TEXHIKH.

B poznini «Oxopona mpani Ta 0e3nexka B HAA3BHYAWHHUX CUTyalisix» OyIo
pO3MIsIHYTO MpodeciiiHi 3aXBOPIOBAHHS KOPUCTYBAU1B KOMIT FOTEPIB, a TAKOXK CTBOPEHHS 1
(YHKIIOHYBaHHS CHCTEMHM MOHITOPUHTY JOBKUUISL 3 METOK IHTerpamii eKOJIOTTYHHX
1HGOpMAaIIITHUX CUCTEM, L0 OXOIUTIOIOTh MEBHI TEPUTOPII.

BUCHOBKH

B pesynprari BUKOHaHHS TUIUIOMHOI pOOOTH Maricrpa Ha OCHOBI IPOBEIEHOTO
JOCHIJDKeHHsT OyJi0 po3polOsieHe mporpaMHe 3a0e3mledeHHs, 0 peaizye MeTOoIu
KOTHITUBHOTO MOJIETIOBAHHS Ta MPOBEJICHO MOro BepudIKaIlilo A aHai3y 3a0pyAHEHHS
ypboekocuctemu. [lana mporpama J03BOJIS€ MOMNEPEIHbO 3AIMCHUTH aHaji3 CUCTEMU Ha
OCHOBI JOCIIIJIPKEHHSI B3AEMHOTO BIUIUBY (haKTOPIB.

30kpeMa OyJi0 BM3HA4Y€HO OCHOBHI (haKTOpH, IO BIUIUBAIOTH Ha 3a0pyIHEHHS
ypOOEKOCUCTEMH Ta MPOBEACHO aHali3 ii 3a0pyAHEHHS 3 BUKOPUCTAHHSAM PO3pOOJIECHOTO
IPOrpaMHOTO 3a0€3MeYeHHs, 10 JT03BOJUTh CBOEYACHO BXXUTH HEOOXINHI 3aXOAM IIOA0
3HIDKEHHS CTENeHl 3a0pyAHEHHS HAaBKOJHUIIHHOTO CEpPEAOBHINA. 3a JOMOMOTOI0
crieniaJbHUX (PYHKIIM mporpaM MOKHa 3pOOUTH BHUCHOBOK IPO CTAOUIBHICTH (paKTOpiB
3a0pyTHEHHS.

CIIMCOK OIIYBJIIKOBAHUX ABTOPOM IIPAIlb 3A TEMOIO
POBOTH

1. 3amopoxna FO. A. ABToMaruzallisi XUTJIOBHX MPUMIIIEHb 3 BUKOPUCTAHHSIM
texnroJorii [oT Ta konnenmii smart home / FO. A. 3anopoxna // Matepianun MixHapOIHOT
HAyKOBO-TeXHIYHOT KOH(epeHIii ,,OyHaamenTanpal Ta TPUKIAAHI TPOOIEMH CydaCHHUX
texrojorii mo 100 pivus 3 qus 3acHyBanHs HAH VYkpainu Ta Ha BIiaHyBaHHS maMm’sTi
IBana Ilymros (100 pigust 3 qus cmepti), 22-24 tpaBas 2018. — T. : THTY, 2018. — C.
199. — (KommtorepHo-iHpOpMAaIIiitHi TEXHOIOTIi Ta CUCTEMH 3BS3KY).

2. MonentoBaHHs KJIacTepy TpaHCHOPTHOI cuctemu TepHomons sk mepexi CMO /
3amopoxna lO., bpanens P., Mutauk O., OpHatoBchka B., Bisuap B. // Marepianu X
BceeykpaiHCbkOi  CTYIEHTCHKOI HayKOBO-T€XHIYHOi KoHbepeHuii ,Ilpupognuui Ta
rymMaHiTapHi Hayku. AktyanbHi nutaHHsa', 20-21 keitas 2016 poxky — T. : THTY, 2016
— Tom 1. — C. 27-28. — (Cexuis: [npopmariiiai TeXHOIOTI).



AHOTALIS

JluniiomHa poOoTa TMpUCBSIYEHA aHalmizy (YHKIIOHYBaHHS ypOOEKOCHCTEMU
METOJJaMU KOTHITUBHOTO MOJIETIOBAHHS JIJIsl BUBYCHHS BIUIMBY CE30HHUX 3MiH KIIiMaTy Ha
XapakTep XIMIYHOTO 3a0pyAHEHHS! €KOCUCTEMH.

AKXTyanbHICTh JaHOi POOOTH TMOSICHIOETHCS THM, IO 3 KOKHHUM POKOM CTaH
ypOOEKOCUCTEMH TOTIPIIYETHCA, a TOMY pPO3pOOKa KOTHITUBHUX KapT 1 MOAaJblle
MOJICJIIOBaHHSI Ha 1X OCHOBI PI3HUX CIIEHapiiB AOCIII)KYBAHMX IPOLECIB J03BOJISE HE
TUIBKUA TPOTHO3YBaTH MOKJIMBICTh BUHUKHEHHS MEBHOI €KOJOTTYHOT MPoOJIeMU B TaHOMY
00’ekTl (HampuKiaj, 3a0pyIHEHHS MII3€MHUX JKEpesl BOJOMOCTavYaHHsS, MOTIPIICHHS
3I0pOB’S HAcCEJEeHHs) 1 3MOJENIOBATH MWMOBIPHICTh 1i PO3BUTKY, aje 1 Hamepen
3aCTOCYBATH KOMIUJIEKC 3aXOJIB (€KOJIOT1YHUX, €KOHOMIYHUX, aJMIHICTPATUBHUX) IJIsI
3HIKEHHSI CTYTICHSI €KOJIOTIYHOTO PU3HUKY.

OCHOBHUM  3aBJaHHSM JUIUIOMHOI poOOTM € aHam3 (PyHKIIOHYBaHHS
ypOoeKoCcUCTEMH 3ac00aMU KOTHITUBHOTO MOJIETIOBAHHS Ta TMPOBEACHHS MOPIBHSIHHS
JITHBOT'O Ta 3UMOBOT'0 MEPIO/IIB.

O06’exT nOCHIIKEHHS: ypOOeKoCcHCTEMA.

[IpenmeT moCiIKEHHs: KOTHITUBHE MOJICITIOBAHHS.

MeTtoro pob0OTH € MPOBEJEHHS KOTHITUBHOTO MOJIETIOBAHHS YPOOEKOCUCTEMH ISt
aHanizy (GakTopiB BIUIMBY Ta OLIHKH 3a0pyAHEHHS y BIAMOBIIHOCTI 10 TOPU POKY.

OcCHOBHI pe3yibTaTH: MPOBEACHO aHalli3 OCHOBHUX (DaKTOPIB, 110 BIUIMBAIOTH HA
3a0pyaHEHHsI YpOOEKOCHUCTeMH, T00Y/IOBaHO KOTHITUBHI KapTH YpOOEKOCHCTEMH,
3MIMCHEHO aHaji3 (YHKIIOHYBaHHSA YpOOEKOCHCTeMH B JITHIM 1 3WMMOBUU CE30H,
po3po0sieHO TmporpamMHe 3a0e3nedyeHHs I aHajlildy 3 BUKOPUCTAHHSIM METOMY
KOTHITUBHOT'O MOJIETTIOBAHHS.

Kuarwuosi caosa: KOI'HITUBHE MOJIEJIOBAHHS, VYPBOEKOCHUCTEMA,
KOI'HITUBHA KAPTA, IMIIVJIbC, TAKT, I'PA®, LTUKJIL.

ANNOTATION

Contamination of the environment today is one of the critical global environmental
problems and it is not only global but also at regional and local levels. Despite of the
general character of this phenomenon, it is necessary to take appropriate measures to
reduce degree of pollution in the future within individual countries, regions and
ecosystems. The most dangerous type of pollution is the chemical pollution, and the most
vulnerable targets of contamination are artificial ecosystems. Since a large proportion of
the world population lives in cities which actually are unstable urboecosystem, the
problem of establishing the nature and possible consequences of chemical pollution of
ecosystems is urgent because of the need to ensure favorable conditions for the population
life.

The technology of cognitive analysis and cognitive modeling involves knowledge
structuring about the object and its external environment but the object and the
environment are separated fuzzy. The purpose of this structuring is to identify the most
significant (basic) factors characterizing the boundary interaction of the object and the
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environment, and to establish qualitative (causal) relations between them. So mutual
factors influence during their change was investigated. Factors impacts were displayed
using cognitive maps (models), which is a landmark weighted directed graph.

The main objective of the thesis is to analyze the urboecosystem functioning by
means of cognitive modeling and comparison of summer and winter seasons.

Object of research is urboecosystem.

Subject of research is cognitive modeling.

Objective is to conduct urboecosystem cognitive modeling for impact factors
analysis and assessment of pollution with respect to the season.

Keywords: COGNITIVE MODELING, URBOECOSYSTEM, COGNITIVE
MAPS, IMPULSE, MEASURE, GRAPH, CYCLE.



