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1. Incepranifina po60Ta IPUCBIYEHA y3araJbHEHHIO i pO3p00Lli TEOPETUYHUX OCHOB MAaTEMATUYHOTO anapary Ijist
NoOYIOBY Ta AOCIiIKEHHS] (PparMEeHTApHUX MOJieJiel Ta METAaeBPUCTUYHUX METOIB [JIs1 PO3Bs13KY 3aaui
xiacudikauii. Po3ryisgHyTi B pucepTauii Moziesi Ta MeTOAM MOXKYTh BUKOPUCTOBYBATHUCS Mifl, Yac IOUIYKY PO3B'SI3KIB
6araTbOX HayKOBUX Ta ITPAaKTUYHMX 337a4ax, B TOMYy UMCJI, 337a4i pO3MillleHHsI BUPDOOHMLTBA. Y BCTYII
OOI'PYHTOBAHO aKTyaJIbHICTh TEMU JAUCEPTALiIiHOI po60TH, CPOPMYJILOBAHO METY Ta OCHOBHI 3a71a4i JOCiIKEHHS,
[IOKa3aHO iX 3B'130K 3 HAYKOBMMH IIporpamaMu. BusHauyeHO METOAU JOCIiIKEHHS], HAYKOBY HOBM3HY Ta IIPAKTUYHE
3HAUEHHS OTPUMAaHUX pe3yJbTaTiB. Y po3aisi 1 npoBesieHo orsiy, pe3ysbTaTiB 3a TEMATUKOIO IUCEPTalliliHOi po6OTH.
O6rpyHTOBaHO BUOip HAIPSIMKIB NOJAJIBIINAX NOCiIKEHb, I0BS13aHUX 3 PO3B’SI3KOM 337ja4i ONITUMaJIbHOI
ksacu@ikauii. Po3ryisiHyTo Ta npoaHani3oBaHO iCHYI0Y 3a7a4i ONTUMaIbHOI Kiacuikallii Ta METOiB MOLIYKY ixX

PO3B’s3KiB. JJoCikeHO 00YMCIIIOBaIbHY CKIAIHICTD iCHYIOUMX 3aa4 kiacudikanii. BusBieHo, mo noctaHoBKa



3a/1a4i MOMIYKY ONTUMaIbHOI Kiacudikariii J03BoJIsIE BiTHECTH 110 3a/1a4y 10 6araTroKpurepiaabHUX. BUsiBieHo, Mo
OinpIIicTh 33724 ONTUMANbHOI KIacudikalii € BaXXKOPO3B'sI3yBaHUMU (CKJIaHUMU B 0OYUCIIIOBATIbHOMY CEHCI),
OCKIiJIbKY [0 HUX MOJIIHOMia/bHO 3BOAUTHCS Xo4ya 6 omHa NP-noBHa 3apada. [g Takux 3a7a4d Ha CbOTOIHI HEeBigoMmi
JITOPUTMU IIOIIYKY TOYHOTO PO3B'S13KY NPOCTIIINX, Hi’K IIOBHUH NePebip BCiX JONYCTUMUX PO3B'sA3KiB 3agadi. Tomy
€ CEHC LIyKaTU IPOCTi HAGIMKEH] aJITOPUTMH, SKi XOU i HE JAI0Th TOYHOTO PO3B'SI3KY, aJl€é MAIOTh BUCOKY
mBuaKomio. Cepen TakKuX aJIrOPUTMIB BUIISIETHCS KIIAC «KaNliOHUX» alropuTMiB. BusinieHo HeBupilleHi 3amayi
xiacudikauii. ¥ po3aisni 2 HaBeieHO psiJi OCHOBHUX IIOHSITh Ta PE3YJIbTATIB, IKi BUKOPUCTOBYIOTHCS B POOOTI Ta
CTOCYIOTbCSI KOMOIHATOPHOTO 00’eKTy «(parMeHTapHa CTPYKTypa». BUB4€HO OCOGIMBOCTI Ta BIACTUBOCTI
(pparMeHTapHUX CTPYKTYpP, BCTAHOBJIEHO 3B'$I30K 3 KATETOPIi€I0 «OMYKJIICTb» Ta 3a/1a4€10 MOKPUTTS rpadis.
JloCmiIKeHO IOHATTS. METAEBPUCTHKM Ta [TPOAHAIi30BaHO METAEBPUCTUYHI METOM TIOLIYKY ONTUMAJIbHUX PillleHb
y 3apa4i kiacudikariii. BctaHOBIEHO 3B'SI30K MiX 3a/1a4€l0 ONTUMaJIbHOI epecTaHOBKU Ta kiacudikaiiii. BusisieHo,
1110 EKCIIEPUMEHTAIbHI JOCIIIKEHHS PO3NOIINY JTOKaJIbHUX ONTUMYMIB CBi4aTh PO BUCOKY KOHLIEHTPALIO IX B
6esrocepeiHiil 6;IM3bKOCTI Bif I7106a/IbHOTO ONTUMYMY. [ToKazaHo, 110 mpobseMa MOUyKYy T0YaTKOBUX MOMYJIsLIN
17151 peanisalii eBosoLiliHO-(pparMeHTapHOI MOJeJli 3BOAUTHCS 10 337ja4i OKPUTTSI (a0 pO36UTTSI) IPOCTOPY
[I€PECTAaHOBOK ONYKJIMMU MHOKXMUHAMU. Y PO31isi 3 PO3IJIIHYTO (PparMeHTapHUI aJITOPUTM IIOKPUTTS rpady
3ipkamu. [IpoaHasnizoBaHO HANUITPOCTIilIi BapiaHTU 33a4i po3MillileHHsI BUPOOHUIITBA 3 TOUKU 30pY 334aui
kiacudikalii, a TaKOX HaBeJIEHO METaeBPUCTUYHI aJITOPUTMU IIOUIYKY ONITUMAaJIbHUX PillleHb CKJIa[HUX 3a7a4
posMileHHs1 BUpobHuTea. CHopmysboBaHa 3aada NOKPUTTSL. [106yoBaHO (pparMeHTapHY MOAEJb 3a4aui.
BusHayeHO yMOBY NIpH€eHAHHS €JIeMEHTAPHOrO pparMeHTy. Po3rysiHyTO 3a7a4i po3MillieHHS BUPOOHULITBA.
BusHaueHa [IO1i/IbHICTb BUKOPHCTAaHHS METOlY POIO YaCTOK Ta (pparMeHTapHOI MoJieJli, @ TaKoX ix mopuikanii. ¥
Po31iii 4 3aIpoNOHOBAHO [IPOrpaMHi peanisalii reHepalii BUnagkosux rpagis Ta po3p’s3Ky 3a1ad4i knacudikatlii 3a
IOTIOMOTO0 METAEeBPUCTUYHUX alITOPUTMIB. ByJsi0 IpoBeieHO NOPiBHSHHS €(PEKTUBHOCTI pOOOTH aJTOPUTMIB.
PosrnsHyTO peanizallilo CTBOPEHHS BUNIaTKOBUX pedep. IIpoBeeHO OLiHKY SIKOCTi METaeBPUCTUYHUX aJITOPUTMIB
PO3B’3Ky 3anayui kiacudikauii. /17151 oLiHKYM epeKTUBHOCTI METaeBPUCTUK Ha (parMeHTapHUX CTPYKTypax 0yJio
PO3p06JIEHO IPOrpamy OLiHKY e(peKTUBHOCTI. By peasni3oBaHi yHiBepCabHi AITOPUTMU PSLLy METAa€BPUCTHK.
PeanizoBaHi MeTOJ, BUINAKOBOTO MIOUIYKY, METOL iT€PaTUBHOTIO JIOKAJIbHOTO MOIIYKY, METOJ, iMiTalii Bifnanty,
€BOJIIOLITHO-(parMeHTapHUM aJITOPUTM, METO], IIepeMilllaHuX CTPUOAUMX Kab. Y mporpami peanizoBaHi
reHepaTop BUIIa[KOBUX 3aBJaHb i Iporpama IopiBHSIHHS €(PEeKTUBHOCTI alropuTMiB. [I71s1 3aadi OKPUTTS rpada
3ipKaMu IPOBEJEHO YMCEIbHUI €KCIIEPUMEHT Ha 6a3i 53 BUNAIKOBO 3reHEPOBAHUX 3aBlaHb. Posrispanucs
3B'13K0BIi rpadu 3 unciom BepmuH Bif 20 1o 50 i 3 minpHicTIO pedep 0,5-0,8. 17151 Ko>KHOI 3 3a7a4 0yJ10 106yA0BaHO
(parmMeHTapHy MOJIEJIb i 3ACTOCOBYBajacs rpyIa aJropuTMiB (BUMAKOBUH MOIIYK, €BOJIOLINHO-(parMeHTapHUM
aJIrOPUTM, METO[I, imMiTauii Binnasny Tomo). [lapameTpu aaropuTmis Mifdupanncs TaKUM YMHOM, 00 TPYLOMICTKICTb
obunciieHb 6ysa MPUOIM3HO OJHAKOBOIO. Pe3yibTaTy MOPIBHSAHHS Pi3HUX aJITOPUTMIB ITOKA3yIOTh, IO KOJEH 3 HUX
He BOJIOJIi€ SIBHOIO IlepeBarolo nepe;q iHmumu. Lle no6ivyHo niTBEpAKye BiloMy TEOPEMY «IIPO BifICYTHICTb
0€3KOIITOBHUX 00ifliB» N7l METaeBPUCTUK. TakuM UMHOM, B yMOBax peasbHOI €KCILTyaTallii po3yMHO
3aCTOCOBYBATH HE OJIHY, a KiJIbKa METa€BPUCTUK i BUOMPATU HAMKPAIUi Pe3yabTaT. PO3IJISIHYTUI B IACEPTALiHIN
pObOTi MEeTOT, BUKOPUCTAaHHS (PparMeHTapHUX MOJieJiel [J1s TIOLIyKy CyOOIITUMAaIbHUX pillleHb 3aa4 Kiaacudikarii,
ZI03BOJISI€ NTOPIBHSHO MPOCTO MO0y IyBaTH YHiBEPCalbHY KOMIT'IOTEPHY CUCTEMY [IJIs1 TAKKX 3aBJaHb. [Ipuyomy
VHiBEpCaJIbHUMU OyyTh IPOTrPaMu peasisallii METaeBPUCTHK, a iHAUBiAyalTbHUMU METOOY NIOOYA0BU

(parMmeHTapHUX MoJeJiel i aITOPUTMU PO3PaXyHKy 3HaY€Hb KpUTEPIiB.

2. The dissertation is devoted to the generalization and development of the theoretical basis for the mathematical
apparatus for constructing and researching fragmentary models and metaheuristics methods for solving a
classification problem. The models and methods considered in the thesis can be used for resolving many scientific
and practical problems, including the problem of manufactory location. The introduction substantiates the
relevance of the study, formulates major goals and objectives of the research, shows their connection with
scientific programs. Defined research methods, scientific novelty and practical significance of the results. The
Chapter 1 shows the overview of the results on the subject of the dissertation work. The choice of directions of
further research related to the solution of the optimal classification problem is substantiated. The existing



problems of optimal classification and methods of searching for their solutions are considered and analyzed. The
computational complexity of existing problems of classification is investigated. It was found that most optimal
classification tasks are difficult to solve (complex in the computational sense), since at least one NP-complete
problem is polynomially reduced to them. Therefore, it makes sense to look for simple approximate algorithms.
The Chapter 2 provides a number of basic concepts and results that are used in the work and relate to the
"fragmentary structure” combinatoric object. The peculiarities and properties of fragmentary structures were
studied, the connection with the category "bulge" and the task of covering graphs was established. The concept of
meta-heuristics is studied and metaheuristic methods of searching for optimal solutions in the problem of
classification are analyzed. The connection between the task of optimal permutation and classification has been
established. It was found that experimental studies of the distribution of local optimums indicate a high
concentration of them near of the global optimum (the hypothesis about the existence of a "great valley" for
minimum tasks or "central mountain range" for maximum tasks). It is shown that the problem of finding initial
populations for the implementation of an evolutionary-fragmentary model is reduced to the task of covering (or
breaking) the permutation space with convex sets. The Chapter 3 discusses the fragmentary algorithm for covering
graph stars. The simplest options for the task of placing production in terms of the classification task are analyzed,
as well as metaheuristic algorithms finding optimal solutions to complex production placement tasks are given.
The coverage problem is formulated. A fragmentary model of the problem is constructed. The condition of joining
an elementary fragment is determined. The problems of production location are considered. It is determined that
the best results in solving the problem of distribution of economic burden considering the impact on the
environment demonstrate the method of swarming of particles with the selection of coefficients of socialization
and personalization based on a genetic algorithm. The Chapter 4 proposed software implementations for
generating random graphs and solving the classification problem using metaheuristic algorithms. The quality of
metaheuristic algorithms for solving the classification problem is evaluated. A number of metaheuristics have been
implemented. In particular, the method of random search, the method of iterative local search, the method of
simulation of annealing, the evolutionary-fragmentary algorithm, the method of mixed jumping frogs are
implemented. A fragmentary models were built for each of the problems and a group of algorithms was used
(random search, evolutionary-fragmentary algorithm, annealing simulation method, etc.). The parameters of the
algorithms were selected so that the complexity of the calculations was approximately the same. The results of
comparing different algorithms show that none of them has a clear advantage over the others. This indirectly
confirms the well-known "No free lunch" theorem for metaheuristics. Thus, in the conditions of real operation, it is
reasonable to apply not one, but several metaheuristics and choose the best result. The method of using
fragmentary models for finding suboptimal solutions to classification problems considered in the dissertation
allows building a relatively universal computer system for such problems. Moreover, the programs of realization of
metaheuristics will be universal, and the methods of construction of fragmentary models and algorithms of
calculation of values ooof criteria will be individual.
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