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The presented dissertation research of Evgenii Alexandrovich Sopov addresses the development of
novel approach to the optimization of complex systems which is characterized by incompleteness of
information, systems and environment non-stationarity, large search spaces and significant reliance

on expert knowledge about the optimization problem.

Main contribution of the dissertation is development of generalized method of applying hyper-
heuristics for the synthesis of evolutionary algorithms (EA) selection operators based on the genetic
programming algorithm. This allows to automatically create new and effective ways of selecting
individuals in EA. Developed selective hyper-heuristics of the EA synthesis for identifying a set of
extrema allows to obtain a greater percentage of identified optima as compared to applying basic
heuristics for problems with both binary variables and real. Developed selective online hyper-
heuristics of the synthesis of EA optimization in a nonstationary environment provides improved
results for the criterion of error, regardless of the combination of types of changes in the
environment. Generalized method of EA synthesis provides to the specialists in the field of
evolutionary optimization with an effective tool for creating new hyper-heuristics, expanding the

scope of EA for solving complex optimization problems.

Since the optimization of complex system is hard, proposed generalized method provides a new way
towards the automatic optimization with the plethora of approaches in the field of EA.

Developed methodology was tested on several real-world problems with promising results, such as
a) dispatch of electricity in distributed energy systems, b) complex spacecraft trajectory planning,
c) loan portfolio decision classification as well as on the extensive set of benchmark problems.
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B auccepraumnoHHbINA coseT [} 212.249.05
CubUpCKMiA rocyaapCcTBEHHbIA YHUBEPCUTET HaYKU U
TEeXHO/IOrM UMeHU akagemuka M.d. PewseTHeBa
KpacHosapck, Poccuiickan ®epepaumn

OT3biB Ha aBTOpedepaT gucceprauum «0606LEeHHbIA MeToA, CUHTE3a r’MNep3BPUCTUYECKUX
3BO/IIOLMOHHDIX a/IFOPUTMOB ONTUMMU3ALUU CIOXKHbIX cucTem» EBreHusa Anekcangposuya Conosa,
npeAcTaB/IeHHOW Ha COUCKaHUE YYeHOMW CTeNneHu A0KTopa TEXHUYECKUX HayK NO cneLuanbHoCTH
05.13.01 (CuctemHblit aHanus, ynpasieHue u o6pabotka nHpopmauum)

MpeacraBneHHoe AMccepTauMoHHOe wuccneposBaHne EsreHua AnekcaHgposuuya Conosa
HanpasieHo Ha pa3paboTKy HOBOro NOAX0A4Aa K ONTUMM3ALMKU CNOMKHBIX CUCTEM, KOTOpPblE
XapaKTepusyloTcA HENONHOTOM MHPOPMALMK, HECTALMOHAPHOCTbIO CUCTEM U cpeabl, 6onbluMmm
NPOCTPAHCTBaMM NOUCKA U 3HAYUTE/IbHOWM 3aBUCUMOCTbIO OT IKCMEPTHbIX 3HaHWI O npobaeme
ONTUMMU3ALUMN.

OCHOBHbIM BKNaZOM gmucceprauuu asnsetca paspaboTtka ob6obueHHOro metoaa npumeHeHun
rMNepaIBPUCTUKN SR CUHTE3a ONepaTopoB BbiGOpa IBONOLIMOHHBIX aAroputmos (3A) Ha ocHoBe
anroputMa reHeTUYecKoro NPorpaMMMpoBaHMA. ITO NO3BOJIAET aBTOMATUYECKM CO3JaBaTb
HoBble M 3ddeKkTuBHble cnocobbl Bbibopa MHAMBUAOB B JA. [peanoXkeHHasa cenekTUBHan
rMNepaBpucTMKa cuHTesa SA anAa MAeHTUPUKALUM MHOMKECTBa IKCTPEMYMOB MO3BONIAET
nonyunTb 601bLWNIA NPOLLEHT BbIABNEHHbLIX ONTUMYMOB MO CPABHEHMIO C NpuMeHeHnem 6asoBoit
3BPUCTUKMU [NA 33434 KAaK C [ABOMYHBIMM MNEPEMEHHbIMW, TaK M C BELLECTBEHHbIMMW.
MpeanoXKeHHas CeNeKTUBHAA OHNAWH-TUNEPIBPUCTMKA CUHTE3a DA  onTumusauuu B
HecTauMoHapHOM cpege obecneumBaeT ynydleHHble pe3y/bTaTbl MO KPUTEpUIO OWKUBKK BHe
3aBMCMMOCTU OT COYEeTaHUs TUNOB M3MeHeHul B cpege. 0606w eHHbIM meTon cuHTe3a DA
npegocTasnfer cneuyanuctam B 061acTM  3BOMOUMOHHOM onTUMM3aumMm 3GPEKTUBHbIN
MHCTPYMEHT ANA CO34aHWUA HOBbIX FUNEPIBPUCTUK, PaACLLUMPAIOWNX BO3MOXKHOCTM DA npwu
peLeHUA CNOXKHbIX ONTUMMU3ALMOHHbIX 3a4au.

MOCKONbKY ONTUMMU3AUMUA CNOMHbIX CUCTEM ABNAETCA TPYAHOW [ONA peleHua 3ajayven,
npegnaraembli  0606wWeHHbIN  MeToa obecneumBaeT HOBbIM cnocob K aBTOMAaTUYECKOW
ONTUMM3aLMM C MHOXKECTBOM NoaxooB B obnactu JA.

PaspaboTtaHHaa meTogo/10rna 6bl1a NPOTECTUPOBAHA Ha HECKONbKUX peanbHbix npobaemax c
MHoroobelawmMmmn pesyibTaTaMy, TakMMKU KaK a) pacnpegeneHne 3/1eKTPO3Heprun B
pacnpefeneHHblX 3HEPreTMYecknx cuctemax, 6) CnoXKHoe nnaHupoBaHWE TPAeKTopuu
KOCMMYecKoro Kopabas, B) KnaccuduKauma peleHunii no KpeautHomy nopthento, a TakKe Ha
06LWMPHOM HaBope 3TaNOHHbIX 3azau.
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onybnnMKoBan 3HauyuTENIbHOE KO/IMYEeCTBO CTaTen B

HaLUMOHA/IbHBIX U MEXAYHAPOAHbIX KypHanax no Teme auccepraumun. Kpome Toro, oH Takxke
aKTMBHO NPeacTas/An CBOM PaboTbl Ha HALMOHANbHBIX N MEXAYHAPOAHbIX KOHEPEHLMAX.

Mpegnaraemaa MeTonoN0rna Mmeet 6onbluon noTeHuuan AnAa BKAKOYEHUA B UHCTPYMEHTbI
onTuMMU3auUnKU CNOXKHbIX CUCTEMDBI C MPUMEHEHUEM B Pa3/IMYHbIX obnacrax.

Cyas no npeacraBneHHomy asTopedepary AuccepTaumu, HaydYHOMY YPOBHIO, 3HAYMMOCTU U
Mmacwtaby uccnenosaHuii, cGoKycMpoBaHHbIX B 061acTn A, 3BPUCTUK U TMNEPIBPUCTUK, A MOTY
CAenaThb BbIBOZ, YTO AUCCEpTaLMA COOTBETCTBYET BCeM TpeboBaHUAM LOKTOPCKOM AnccepTaLuu,
a ee asTop EBreHuit AnekcaHgposuy COnoB 3aCNyXKMBAeT MNPUCYXKAEHUA YYEHOW CTeneHu

AOKTOpPa TEXHUYECKUX HaYK.

C yBaxkeHuem,

[Moonucb AHOpes LLKpabel]
MNpodeccop, aokTop Hayk AHgpeii LLkpaba
[Aama, epems]
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