OT3bIB

0HIHAILHOIO ONNOHEHTAa HA JHCCEPTANHOHHYIO padoTy Anuwenko HOuanu
BaaaumupoBHbI Ha Temy: «Pa3paboTka Mojeseil U YHCIEHHBIX aJ1rOPHTMOB
pelleHHsi 3aAa4  Te03JeKTPHMKH Ha  OCHOBe  KOHEYHO-pPa3HOCTHOIO
peryJisipu30oBaHHOI0 MeTOAa», Mo cnenuanabHocTu 05.13.18 — maTemaTHYecKoe
Mo/IeJINPOBaHHE, YHCIEHHbIe METOAbl H KOMILJIEKCHI POrpamMM.

1. AKTYaJbHOCTH T€MbI AHCCEPTALHOHHOrO HeceaoBanusl. JlanHas pabora
ITOCBAIIEHA PEHICHUI0 KOI(Q(UIIMEHTHBIX OOPAaTHBIX 3a/ad IS THIIEPOOTHYECKIX
ypaBHeHHM. DTU 3aa4il OTHOCSTCS K HEKOPPEKTHBIM 3aJauyaM MaTeMaTH4eCKOU
bu3UKU.

Koshurnmentaple oOpaTHble 3aJadyd TEODJIEKTPUKH HMEIOT —LIMPOKOoe
pacmpocTpaHeHHe B MaTeMaTHdeckoll reodusuke, rje TpeOyercs OIMpelennuTh
CBOMCTBA Cpelbl WM PACIONIOKEHHBIX Ha HEKOTOPOW IIyOWHE BKIIOYCHHH C
TIOMOILBIO JOIOJIHUTEIHOW HHPOpPMAIUY, MOITYyYeHHOM IIyTeM HM3MEpPEeHHs Ha
TIOBEPXHOCTH BOJTH, OTPAKEHHBIX OT HEOJHOPOIHOCTEN cpeibl. PacmpocTpaneHne
3TUX BOJH, ONKMCHIBAETCS YPAaBHEHUSMH B YacCTHBIX IIPOM3BOJHEIX, & CBOWCTBA
cpelibl ¥ MapaMeTpbl 0OBEKTa OMHMCHIBAIOTCA KOI(Q(UIIMEHTaMH 3THX ypaBHEHUH.
Takum  o6pa3oM,  BO3HHKaeT  3ajada  ompejeneHHs  KO(QOHUIMEHTOB
rUnepOoIMIECKUX YpaBHEHHH 110 JTOMONHUTENbHON HH(OPMAILIUK, U3MEPEHHOM Ha
YacTH I'PaHUIIbL. '

Pemenne oOpaTHBIX 3a1ad SBISETCS HOBOJBHO TPYJOEMKHMM IIPOLIECCOM, TaK
KaK JaHHble 3aJa4d HEKOPPEKTHbI, HEYCTOWYMBBI 10 OTHOLIEHHIO K OIIMOKaM
W3MEPEHHUS U YacCTO SIBIISIOTCS HEJIMHEHHBIMH.

MHorue CyllecTByIOIHe pa3paboTaHHBIE  aJlOPUTMBI  OCHOBaHBI ~ Ha
ONTUMH3ALMOHHOM IIOJXOf€e, a pelleHHe 3aJad ONTHMHU3ALMHM IPOU3BOJUTCS
UTEPaLMOHHBIMUA METOJAMH, T.€. Ha KaXJIOM IlIare MTepaluy HeOOXOAUMO periarth
COOTBETCTBYIOLIYIO TIpsMyIO 3aady. CrenoBateibHO, 3G )EeKTUBHOCTh MOXOOHBIX
QJITOPUTMOB 3aBUCHT OT TOT'O, HACKOJBKO OBICTPO YHaeTcsi peliarh MpsSMyFo
3ajauy.

Meroz, mpUMeHSIeMbI aBTOPOM CBOOOZEH OT 3TOr0 HENOCTaTKa, TaK Kak He
TpebyeT MHOIOKpPATHOTO pelleHus IpsiMoil 3afgauu. PaspaboTka YHMCIEHHBIX
AJITOPUTMOB, 00JalalOIIUX JAHHBIMUA CBOMCTBAMH SIBIISIETCS aKTyaJbHOM 3ajadei
¥ TpeicTaBisieT OOJNBIION HHTEpec, TaK KaKk Ha OCHOBE TaKWX alrOpUTMOB
BO3MOYKHO CO3/laHHE KOMILIEKCOB 00paboTku reodu3nvecKux, CeHCMUYECKUX
HaOJFOIeHHH, ITO3BOJISIOIIMX 34 KOPOTKOE BpeMs MMONYYHUTh I1epBOe NPUOIMKEHHE
HCCIIEIyeMBIX TTapaMeTPOB Cpebl.



2. CtenneHb OOOCHOBAHHOCTH HAYYHBIX [MOJOKEHHH, BBIBOJOB H
NpaKTHYeCKHX peKoMeHIauuii, copMy/HpOBaHHBIX B Aucceprauuu. Bcee
yTBEPXKJIEHHS B JAUCCEPTALUH SBISIFOTCS TOYHBIMM, OHHU TIIATENFHO M MOJTHOCTHIO
000CHOBaHBl C HCIIOJIb30BAaHUEM CTPOTUX M KOPPEKTHBIX MaTeMaTHYECKHUX
paccy X IeHUM.

3. JlocToBepHOCTh W HOBH3HA HAY4YHBIX II0JIO}KEHHH, BbLIBOJOB U
pekomenaanuii. B KkauecTBe HOBBIX HAy4HBIX pE3YJIBTAaTOB OUCCEPTAHTOM
BLIZIBUHYTHI CIIEIYIOIIHE TTOJIOKEHUS:

e lccnemoBaHa MaremMaTHdeckas MoJeNb MpsMOH M oOpaTHOM  3a1ay
re0dJEKTPUKA C MTHOBEHHBIM U IIHYPOBBIM HMCTOYHUKAMH, KOTOpPBIE HMEIOT
CYIIIECTBOBAHHE B IPAKTUYECKHUX MPUIIOKEHUSIX.

e (OGocHOBaHa KOPPEKTHOCTh MPSIMOM 3a7ayd IeO3JIEKTPUKHM, YCTaHOBIIEHA ee
YCTOMYMBOCTH KOHEYHO-PA3HOCTHBIM METOJIOM.

e Pa3paboTaH KOHEYHO-PAa3HOCTHBIM pEryIApU30BaHHBIA METOJX  PELICHHUs
oOpaTHO 3a7a4y, B KOTOpOH#  HEoOXoauMo  ObUIO  ONpENeNHuTh WM
3JIEKTPOTIPOBOIUMOCTD CpEeAbl, WU IUAIEKTPUYECKYIO NPOHMIIAEMOCTh, HIIH
MarHuTHYIO IPOHUILIAEMOCTb.

e Pa3paboTaH YHUCIIEHHBIH aJrOPUTM M KOMIIBIOTEpHAs peainusalus 3a1a4

re0dJIeKTPUKHA Ha OCHOBE BBIIICYKa3aHHBIX METOJIOB.

JIOCTOBEpHOCTh MOJIyYE€HHBIX pPe3yJIbTaTOB U BBIBOJOB ITOATBEPIKIAETCS, BO-
IepPBBIX, MAaTEeMAaTUYECKUM J[10Ka3aTeIbCTBOM OCHOBHBIX IIOJIOXXEHHH, TEOPEM H
000CHOBaHMEM  aJrOpUTMOB.  BO-BTOpBIX,  CpeACTB  MaTeMaTH4YeCKOI'O
MO/JICIMPOBAHMSI U TECTUPOBAHHUS, PEalN30BaHHBIX B BHJIE KOMILIEKCA MMPOrpaMM
Ha OCHOBE pa3paOOTaHHBIX AITOPUTMOB pelleHHs. B-TpeTbux, HOCTOBEPHOCTH
pe3yJIbTaToOB MOATBEPIKACHA YUCIEHHBIMU PaCYETaAMHU.

4. 3ak/jl04ueHHe O COOTBeTCTBHH JHccepTalud H  aBTOopedepara
TpeOoBaHHSIM, ycTaHOBJeHHBbIM «lloJjioXkeHHEM O NOpsAAKe NPHCYKIEHHS
y4yeHbIX cTemeHeii». ConaepxaHue AHCCEpTalUd, €€ aKTyalbHOCTh, Hay4dHas
HOBHM3HA U IpaKTHYEeCKas IEHHOCTh, BBIBOJBI M PEKOMEHMALUH, aBTopedepar u
IpUBe/IeHHbIe MyOIMKAIMKU B JOJDKHON CTENeHH COOTBETCTBYIOT «llomoxkeHuro o
nopsiaKe TNpHCyXaeHus ydeHbx creneHein» BAK KP B uacth, Kacaromiencs
IIPUCBOEHMSI YUSHOM CTEIIeHU KaHUAaTa TEXHHYECKHX HayK.

5. JInyHblii BKJIAJ COHCKaTedss B pa3paboTKy HayyHoH mnpoOjembl,
penpe3eHTATHBHOCTh MaTepHaJa, MOJYy4YeHHBIX B pe3yjbTaTe INpPOBeIeHHBIX
IKCMEPHMEHTAIBHBIX H TeOpeTHYeCKHX HcciaeloBaHui. B nucceprannoHHOM
paboTe aBTOpOM CGOPMYJIUPOBaHbI X OOOCHOBaHBI LIENM M 3aJayd, MPOBEJIEH
aHaIu3 W O0OOIINEHBI  IOJAyYEeHHbIe  pe3yNbTaThl. ABTOp  NpPUHUMAI
HEIOCPEICTBEHHOE y4YacTHe B MPOBEAECHUM SKCIEPUMEHTAIBHBIX MCCIIEI0BaHUH,
00paboTKe TMOJY4YEeHHBIX pe3yJbTaTOB, pa3pabOTKe alropuTMa M KOMILIEKCa
nporpamM. [luccepranus SIBISIETCS CaMOCTOSITEIBHBIM TPYIAOM aBTOpa. ABTOPY



IpUHAAIEKAT MaTEMaTUYeCKHe BBIKIAIKH, 00OCHOBaHUE YUCIICHHBIX PelIeHUuN U
KOMIIBIOTEpHAsl peaju3alus MOpsSMBIX M OOpaTHBIX 3aJay TeOdJeKTPHUKH,
oIyOJMKOBaHHBIX B COABTOPCTBE M HCIIOJB30BAHHBIX B JUCCEPTAIlUH HAYYHBIX
pabor.

6. Ouenurts coaep:kaHue JUCCEPTALHMH, ee 3aBepPLIEHHOCTb, MOATBEPAUTH
nyoaukanuu apropa. luccepranusa Auumenko FO.B. coctouT u3 BBeneHus, MATH
[JIaB, 3aKJIIOYEHHs, IPAKTHYECKUX PEKOMEHJAlMM, COUCKAa JHUTepaTypsl U
MIPUJIOKEHUH.

Bo BBemeHMH  OOOCHOBBIBA€TCS  aKTyalbHOCTh  JIUCCEPTAI[HOHHOTO
UcclieIoBaHusl, (POpMyIUpyeTCs 1elib U OCHOBHEIE 3aJlaydl paOOThI, OMKUCHIBAETCS
InpeilaraéMblii  aBTOPOM  MOAXOJ K  pelIeHWIO  IIOCTaBJIEHHBIX  3ajad,
XapaKTepU3yeTCs CTEIIEHb HOBU3HBI IIOJIyY€HHBIX Pe3yJIbTaTOB U UX arnpodarus.

B nepBoii riase npuBeneH 0030p JUTEpaTyphl 1O HCCleayeMoi mpobieme.
A Taxxe npuBelleHO 000CHOBaHME BBHIOOpa MPUMEHSEMOr0 aBTOPOM METOa, €ro
JIOCTOMHCTBA U HEJJOCTATKHU.

Bo Bropoii rinase paccMoTpeHa cucTeMa ypaBHeHUI MakcBena, KoTopast pH
OINpeZeNIEHHBIX YCIIOBHSIX IIPUBOAUTCSA K YPAaBHEHUIO TeodJeKTpuku. OnucaHbl
IIOCTAHOBKM TPSMBIX M OOpaTHBIX 3a7ad TeOdJIEKTPUKH, HCCIEeNyeMbIe B
IIOCJIEAYIOLIUX IJ1aBax.

IIpu pemenun oOpaTHBIX 3a1ad HEOOXOIMMO HCCIIEOBAaTh KOPPEKTHOCTH
COOTBETCTBYIOIIMX MpsAMBIX 3agad. Jasg 3Toro HeoOXOoguMo  JOKaszaTh
CYLECTBOBAaHUE, E€IUHCTBEHHOCTh M YCTOMYMBOCTH. UTO M OBUIO cAenaHoO B
TPeThEH IUIaBe IUCCEPTALMOHHOW paboThl. 3Aech ke ObUI MpUBEAeH KOHEYHO-
Pa3HOCTHBIN AJITOPUTM PEIIEHUS JaHHOM 3ajayuH.

OOpaTHbIM  3aja4aM  oOmpejeleHusT  KO3()PHUIUEHTOB  ypaBHEHHS
reOdJIEKTPUKHU IIOCBSAIIEHA 4YeTBepTas IJlaBa AUCCEepTalMOHHOW paboThl. B Hel
uccienyercss oOpaTHas 3ajada, B KOTOpOH ompenensieTcs Kod(QQHIIHEHT
3IEKTPONPOBOAUMOCTH. IIocTpoeH KOHEUHO-Pa3HOCTHBIA aHAJIOT JTaHHOW 3a1aydH,
IOJy4YeHa OLICHKA CXOAMMOCTH MpPHOIMKEHHOTO pelleHus K TouHoMy. OreHka
3aBUCUT OT Iara JAWCKpeTH3allud, OLIMOOK W3MEpeHUH, HCIONb3yeMbIX B
anroputMe. Takke IIOCTpOEH aJropuT™M pelleHus] Ha OCHOBE KOHEYHO-
Pa3HOCTHOI'O PEryJIsipu30BaHHOTO METOA.

B nAToil rimaBe U3I0KEHBI YHCICHHBIE PELIEHUS W aTOPUTMBI MPSAMBIX H
OOpaTHBIX 3aJa4 TIEOIEKTPUKHU, OJOK-CXeMa ajroOpuTMa M €ro KOMIIBIOTEpHAs
peanuzauusi. B Tabnuuax mnpencraBieHbl BXOAHBIE NaHHBIE, MPUBEIEH aHAIU3
aJICOPUTMAa pellleHus. Pe3ynbraTel BeIBEIeHbI B BUIE IPa(UKOB.

B umenom pgucceprauus Amnumenko [O.B. sBmsercs 3aKOHYEHHBIM
UCCIIEZIOBAaHUEM, IIPEACTABIISIET pelleHre aKTyalbHBIX 3aaad, O00beIUHEHHBIX
o0LIM IIOXOMO0M, oOecrieynBaroIuM BO3MOYXHOCTh IIPUMEHEHUS



pa3paboTaHHOrO  airopuT™Ma ©W  KOMIUIEKCa IIpOrpaMM  Ha  ypaBHEHHS
THIIEPOOIMYECKOro TUIIA.

OCHOBHBIE pe3yJIbTaThl JUCCEPTALUH OnyOJIMKOBaHKI B 15 Hay4HBIX Tpyax,
M3 HHMX 8 B JXypHalaXx, peKOMEeHIOBaHHBIX BAK KP, umerorcs 2 cratbu
3apervCTpUpoOBaHHBIE B cucTeMe Scopus u Web of Science, IIOJIy4eHbl 2
aBTOPCKHX CBHJETeNbCTBA KbIproznarenTa Ha co3manHble nporpaMmmsl DBM.

Pesynbratel  mucceprammonHOro  mMccnenoBamums anpoOUpoBaHLEl  Ha
HECKOJIbKMX MEXITYHAPOAHBIX KOH(EPEHIHSX.

ABTOpedepar u Omy6IMKOBAHHEIE PabOTBI OCTATOYHO MOJHO OTPAXKAIOT
COACpaHHMe  MUCCEPTAlMM,  XapaKTePH3YIOT  pe3yJbTaThl [IPOBEICHHBIX
HUCCJIEOBAHUM.

7. 3ameuaHnsi u pexomenmauuu: OcoGBIX 3ameyanuii HeT. Ilo cBoeit
aKTyaJlbHOCTH, IIOCTABJICHHOM LIeJIH, 3a1auaM UCCIIeIOBAHUS SIBIISIETCS aKTyaJIbHOM
1 CBOEBPEMEHHOW, Hay4YHasi HOBU3HA HE BBI3BIBAET COMHEHMSI.

Pexomennyercs o6ocHOBaTh mpakTHyeckoe IIpUMEHEHHE pPa3paboTKU
TIOTyI€HHBIX MOJIEJICH U AJITOPUTMOB /ISl PEIeHHs 33124 T€03JIEKTPHUKH.

Onerka nuccepTalHoOHHON pabGoTsl B Xome ee PaccMOTpeHusT B IEJIOM
IIOJIOXKUTEJIbHAS.

8. 3akaouenue. Jucceprannonnoe ucciaenoBanne  Anuinesko IOmuu
BragumupoBasl  «PaspaGoTka momenedl  u aJITOPUTMOB  pelIeHusT 3a1ay
FCOSJICKTPUKH Ha OCHOBE KOHEYHO-PasHOCTHOIO DEryIsSpH30BAHHOIO MeToa»
JIBIFIETCA  3aBEPIICHHOH HAYYHO-KBATH(HKALMOHHON paGoTOi, KOTOpasi 110
KPHUTEPUSM aKTyaJIbHOCTH, HAyYHOH HOBHM3HBI, 000CHOBAHHOCTH M JIOCTOBEPHOCTH
BBIBOZIOB COOTBETCTBYET TpeOoBaHusM «IlomoykeHHs o NIOPSIIKE  IIPUCYKIECHHUSI
YYCHBIX cTerneHew». Jucceprant Anumenko [O.B. 3aCITy’)KUBaeT MPUCYKICHUS
YUCHOW CTENEeHU KaHAMNATa TEXHHUECKUX HayK no cnenuansHoctH 05.13.18 —
MaTe€MaTHIeCKOe MOJCITUPOBAHUE, YUCIIEHHbBIE METOIBI U KOMILIEKCEI IIpOrpaMM.
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