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1. MareMaTryHi Ta KOMII'IOTE€PHI 3ac00U 117151 BUPIlI€HHS 33[1a4i PO3MillleHHsI [TyHKTIiB CIIOCTEPEXXEHb MepeXi

MOHITOPUHTY CTaHy aTMOC(HEPHOTo MOBITPSI

2. Mathematical and computer tools for solving the placement of observation points network monitoring air

Pedepar:

1. O6'eKTOM [OCIIIPKEHHS € MOHITOPUHT CTaHy aTMoc@epHoro nositpst (MCAII). Meta - BupilieHHs 3agadi
PO3MillleHHS IIYHKTIB criocrtepexxens mepesxi MCAIL BUKOpHUCTaHO METOIM MAaTEMAaTUYHOIO MOJEJIIOBAHHS,
IIOCJIiIKEHHS orepalliil, Teopii 6a3 JaHux, 06'eKTHO-OPiEHTOBAHOI METOIOJIOTIi po3pobKU cuctem. TeopeTuyHe
3HaYeHHS - (popMatizallis 3a7adi ONTUMaJIbHOIO PO3MIllleHHS IYHKTIB criocTepeskeHb mepesxxi MCAIT, po3BUTOK
KPUTEPIl0 ONTUMAJIbHOCTI AJ1s1 IOCTABJIEHOI 3a7a4i (IJIIXOM TOOY0BU Mol iHpopMaLillHOI KOPUCHOCTI
IIPOBEJIEHHS CIIOCTePE’KeHb Ha JaHill Teputopii), po3pooka, peasnizalii Ta OCTiIKeHHi eBPUCTUIHUX
OTITMMi3aliHUX aNTOPUTMIB ii BupimeHHs. [IpakTiyHe 3HauYeHHs - CTBOpeHa iHpopMalliiiHO-aHaiTUYHA CUCTEeMa
€KOJIOTO-€HEePreTUYHOro MoHiTopuHry (AISEEM) Hazjae MOXKJIMBOCTI [171 BUPIlIEHHS IMPOKOTO KoJja 3a7a4
€K0JIOTO-€HEPreTUYHOIO MOHITOPUHTIY: PalliOHaJIbHOTO PO3MIIlEHH IIYHKTIB CriocTepesxeHs mepexi MCAIT,

BN3HA4Y€HHS I[IPOCTOPOBUX Tad YACOBUX XaPAKTEPUCTUK ITIOIIMPEHHS Ta BIJINBY BI/IKI/I,ILiB Bi,IL €HEPreTuYHnX Ta



ITPOMMUCJIOBUX 00'€KTIB; CTATUCTUYHOTIO aHai3y Ta rpadivHoi iHTeprpeTalii JaHUX €KOJIOrO-€HEePreTUYHOro
MOHITOPHHTY; NOOYOBU €JIEKTPOHHUX KapT 3a0pyJHEHHS TEPUTOPIiii 32 JAHUMU MOHITOPUHTY Ta JAHVUMU BUKUTIIB
nianpuemcts Tolo. HoBM3HA OTPUMaHUX HayKOBUX pe3yJibTaTiB: 1) 3anrporioHOBaHO MoAeslb iH(POpMaLifiHOi
KOPHMCHOCTI IPOBEJIEHHSI CITIOCTEPEKEHDb Ha aHiil TepuTopii. 2) 31iliCHeHO IOCTaHOBKY 3aJja4i ONITUMAaIbHOTO
po3MillleHHs MyHKTiB criocTepeskeHb mepexxi MCAIL 3) O6IpyHTOBAHO [IOLi/IbHICTb BUKOPUCTAHHS XKaliOHOTO
aJITOPUTMY [J1s1 BUPillIeHHs [IOCTaBJIeHoi 3aaui. 4) Po3pobsieHo Ba eBpUCTUYHI aITOPUTMU BUPILIEHHS
IIOCTaBJIEHO] 3a/aui. 5) 3AiICHEHO IPOrpaMHy peasisallilo 3aIIPOIIOHOBAHUX aNrOpUTMIB y ckiaai AISEEM. 6)
[IpoBeneHO mocifKeHHs €(PeKTUBHOCTI 3alIPOIIOHOBAHUX AITOPUTMIB. Pe3yibTaTi po60TU MOXYTh OyTU
BUKOPMCTaHI JJ151 palliOHaJIbHOTO PO3MillleHHS ITyHKTIiB criocTepesxkeHb Mmepeski MCAIT B 3a1€XHOCTI Bif, 3a4ad4, o
nepem Her CTaBiaTeed, TUIy [1C3 Tomo. KpiM Toro, ctBopeHa cucrtema AISEEM Hamae MOSKJIMBOCTI [1J1s1 BUPilIE€HHS
IIMPOKOTrOo KOJIa iHMIKX 337ja4 €KOJIOrO-€HePreTUYHOr0-MOHITOPUHTY. OCHOBHI pe3yJbTaTy AUCepTaliiiHOi po6oTH y
BUIJISIZi PO3PO6JIEHOrO ITPOrpaMHOro 3abe3Me4eHHs BIIPOBaKeHi B Jlep)kaBHOMY MiCbKOMY MiiNprueMcTBi "IBaHO-
(dpaHKiBCbK-TEIJIOKOMyHeHepro", JIHinponeTpoBCbKOMY 00J1aCHOMY LIeHTpi 3 rinpomeTteoposorii, TOB Himenpko-
yKpaiHCbKill HayKOBO-BUPOOHNYIi (pipmi "BpoBapdapma’.

2. The object of study is the monitoring of ambient air (MAA). Purpose - to solve problems placing observation
points MAA network. Methods of mathematical modeling, operations research, database theory, object-oriented
systems development methodology. Theoretical value - formalizing the problem of optimal placement of
observation points MAA network, development of optimality criterion for the problem (by constructing a model of
information value of the observations in this area), development, implementation and study of heuristic
optimization algorithms to solve it. The practical significance - an information-analytical system for environmental
and energy monitoring (AISEEM) provides opportunities for a wide range of environmental problems and energy
monitoring: rational allocation of observation network MAA, determination of spatial and temporal characteristics
of the spread and impact of emissions from energy and industrial projects , statistical analysis and graphic
interpretation of ecological and energy monitoring, building digital maps for areas of pollution monitoring data and
emissions data companies and others. The novelty of scientific results: 1) The model of information useful
observations in this area. 2) Staged by the problem of optimal allocation of observation network MAA. 3) The
feasibility of using greedy algorithm to solve the task. 4) develops two heuristic algorithms for solving the task. 5)
Done software implementation of algorithms within AISEEM. 6) A study of the effectiveness of the proposed
algorithms. The results can be used for rational distribution of observation points MAA network depending on the
tasks that relate to it, such as PSZ and more. In addition, a system AISEEM provides opportunities for a wide range
of other environmental problems and energy-monitoring. The main results of the thesis as developed software
implemented in the State Municipal Enterprise "Ivano-Frankivsk-utility companies", Dnipropetrovsk Regional
Center of Hydrometeorology, Ltd. German-Ukrainian scientific-production firm "Brovarfarma."
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