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Ha aucepraniifny poGory Typ6ana IOpis Bacminorwua «MaremaTaane
MOJIeJIIOBAHAS TNPOHECiB NMONIMPEHHS JIOKAII30BAHHX COJITOHOMONIGHUX
30ypeHb B CYHITbHHX CepPeIOBHINAX», NOAaHY HAa 3700yTTs HAYKOBOIo
CTyneHs JOKTOPa TeXHIYHHX HayK 3a cneniaabaicTio 01.05.02 - maTemaTnune
MOJETIOBAHHS Ta 00YHCIIOBATLHI METO/IH.

AKTyaabHicTh TemH JucepTanii. Binoxpemneni xBai. siki 31aTsi 36epirata ceoio hopmy
Ta XapaKTePHCTHKH NPH MOMKPEHH] HA 3HAYHI BiZCTaHi, OCTAHHIM YacoM € 06’€KTOM BHBYCHHS y
GaraTe0X ramy3sxX TEOPETHHHHX Ta HPHKIAANHX HAYKOBUX NOCII/DKCHb. IHTepec 10 BHBUCHHS
COJITOHOMOMOHMUX XBHJIb MOB'SI3aHAN 3 HH3KOK iX YHIKATPHHX BIACTHBOCTEH, 30KpeMa.
MOYKIHBOCTI TIOMIMPEHHA Ha 3HayHi BijcTani Ge3 3MiHM OCHOBHMX XapaKTEPHCTHK, HE3MiHHiCTH
(hopmu Ta ITBHAKOCTI Mmicist 3ITKHEHHS IIPH HAsSBHOCTI HeBHOTO 3cyBy (a3. ComiToHOnoiOHI XBHI
BHHHMKAIOTh IIPH BHpIiICHHI GarathoX TEXHIYHMX 3a7ad i BiAIrpaloTh CYTTEBY pOIb, OCOOIHBO Y
BHIIAJIKaX. KOJHM MAe Micle iX mijcuienss 4i B3aemomis. OAHak. iCHYIO4i Ha ChOTOIHI METOIH
MaTeMaTHYHOTO MOJICJIFOBAHHS JIOKATI30BAHIX XBHIIb CTOCYIOTHCS, SIK MPABHIIO, JIHLIE COJITOHIB i
nobpe pospobneni ams opHOBEMipHOTO BHNAAKy. IToTpeGyIOTh MOJATBIIOTO PO3BHTKY METOIH
MATEMaTHYHOTO TA KOMII'IOTEPHOTO MOJENIOBAHHS IpPOIECiB TOIIMPEHHS Ta B3aEMOZID
JIOKANIi30BAHUX COTOHONOMIOHUX 30ypeHb (SK COMTOHIB Tak i BiIOKPEMIEHHX XBHIb. SIKi HE €
COJNITOHAMH) y IIPOCTOPOBOMY BHIIAIKY. KOJIEKTUBHUX €(EKTIB CONITOH-CONITOHHOI B3aEMOJII.
HaykoBo-npukianna npobnema. ska nojarac y pospoOIi afeKBaTHHX MaTeMaTHUHHX Ta
KOMI'IOTEPHHX ~Mofeneif mporecis 1’ cHepaltii. NOMHMPEHHs 1 B3aeMOZIl JIOKAII30BAHHX
coiToHONOIOHAHX 30YpeHb B CYLiNLHMX cepeioBuiax (a. ocofIHBO y iX 3acTOCYBaHHI 10
npoGIeMH MPOTHO3YBaHHS CEHCMIYHMX MOIITOBXIB, fKa € OJHIEIO 3 HAHBAKIHBIMIAX MPobieM. o
CTOSITH 3apa3 Hepejl JIOJCTBOM). po3pobKy Ha ix OCcHOBI e()eKTHBHHX CHCTEM CEHCMIiYHOrO Ta

anbHicTs Temu aucepranii Typ6aia 10.B.

XBHIILOBOTO MOHITOPHHTY BH3HAYAE AKT

Jlucepranis CKIAXACThES i3 BCTYIY. IECTH PO3ILIIB, BACHOBKY. CITHCKY BHKOPHCTAHHX
JUKEpel Ta YOTHPBOX JOJATKiB.

Amnanizyloun y mepmiomMy po3iii BiOMi Mi/IX0M 10 MOJIGOBAHHS IPOIECIB TOIHPEHHS
JIOKaNli30BaHHX COMTOHONOMIOHKX 30YpeHDL B CYLINLHUX CEPENOBHINAX, 30KpEMa. MIMPOKHH Kiac
OJIHOBHMIPHHX MOJIENEH. SKi ONHCYIOTH CEPE/IOBHIIA 3 3a/lAHAMHA JHCIEPCIHHAMHA BIACTHBOCTAMH,
Mozeni TBEPAMX Til 3 MIKPOCTPYKTYPOWO. [0 PO3IVISIAIOTBCS B PaMKaX CTPYKTYpHO-
(heHOMEHOITOrIYHOrO TMHAXO0MY. MOje/i CeificMIYHHX TIPOLECiB, ABOXBHMIPHI Mozemi THITY MiIKoi
somm O0.B. Typbai AifimoB BHCHOBKY NPO CyTTEBI 0OMEKEHHS iCHYI0UOr0 MAaTeMaTHYHOTO anapary
JUIsl IOCTiDKEHHS JIOKaTi30BaHHX COJiTOHONO1i6HMX 30ypeHb, MOXKIMBOCTEH HOro mpaKTH4HOTO
BHKOPHCTAHHS Ta HeOOXiNHOCTI PO3pOOKH HOBUX KOHCTPYKTHBHHX CIIOCOOIB IPEICTABICHHS

TpoiMo  NOKaNi30BaHUX  CONITOHONOAIOHMX  30ypeHb. IO JONYCKAIOTh MOMHKPEHHS Ha




[image: image2.jpg]TIPOCTOPOBHH BHIIAJI0K. MAIOTh 3aralbHAH XapaKTep Ta He 3aleXaTh Bill THIIB MOJEIbHHX PiBHSHb.
Ha ocHOBI aHami3y MeTOAIB INPOrHO3YBAaHHS CeHCMIYHHX TIPONECiB Ta 3iCTAaBIEHHS iX 3
Ppe3yJIbTaTaMH. SIKi CTOCYIOThCS HOUHPEHHS JIOKA/i30BAHHX COITOHONOIOHMX 30ypeHs B TBEPIMX
Tinax Gyna 3anpomoHoBaHa 0azoBa KOHIEINILS. B OCHOBI SIKOI PO3MMISZAIOTECS IIOKami30BaHi
comiToHONOAI6HI 36YPeHHs B AKOCTI OMANOrO 3 MOYCIMBAX “CITyCKOBHX MEXaHi3MiB » celcMiummx
MOIITOBXIB.

Y posgini 2 3ampononoBaHo crenianbhi npencraBneHHs («T-mpeicTaBneHHS» 32
TEPMIHOJIOTIEI0 aBTOpa AWCEPTALlii). 0 MAIOTh IePeBard KIACHIHAX O -COMITOHIB B 9acCTHHI ix
HesanexHoCcTi Bin dopmu npodinio i. BomHouac. € OOMEKEHMMM INAIKHMH (YHKIISMH, IO
OmACYIOTh TIPoGinb Ta J03BOJNSIOTE MOJCIIOBATH SK CONITOHH TaK i BiOKpemieHi XBWIi, O
COJITOHAMH He SIBISIOTHCS. JUIsl OJIHOBHMIPHUX MOJIEIIei 3aCTOCYBAHHS BIINIOBIIHAX TIPE/ICTABIEHD
TPOJIEMOHCTPOBAHO Ha piBHsAHHAX THIly Kopresera-ne Bpiza. Taki piBHSHHS ONMCYIOTh HH3KY
npoleciB He JHMIIE Y DiJMHAX, AKi CTOCYIOTHCS MOBEPXHEBHX XBHIb Ta BHYTPIIIHIX XBHIb Y
crpaTi(iKoBaHUX OTOKAX. alle ii y TBep/X Tilax. 30KpeMa XBII Y GaraTroKOMIIOHEHTHHX CyMimmax
i, MO AeOPMYIOTECS, AMCIOKANIHHI MEXaHi3MH NIACTHYHOT Tedil B KpUCTAlax i TOMY MOXYThb
BHKOPHCTOBYBATHCE B IIEBHOMY PO3YMiliHi B SIKOCTI yHiBepCAIbHOT MOJIEI ISl CHCTEM CelCMiIHOro
Ta XBHILOBOTO MOHITOPHHTY.

B 1. 2.3 mponoHyeThCs 3aralbHui MeTo1 MO/IeIIOBaHHS 6araTocoliTOHHAX B3aEMOIM. KM
HonArac y 3HAaXO/UKEHHi AaMIUITYIHHX XapakTepucTHK 30ypeHb, IO B3a€MOMIIOTh, Y
crenianbHO-BuOpanux obnacTsx. B pezybrari orpiMana cepist qonomixamx 3anad Komi, Ha ocHOBI
po3B’A3KiB sKHX OyayeThes HaOmmkenuii po3B’#30K BHXiAHOro piBHsuHA. Indopmanis npo
ammtiTyi dymkiii y 3azannx Toukax Abionse ne jwme onucard npoink XBHIb 10, miuac Ta
micns B3aEMOJl. ane i TouHime 3po3ymiTH dizvdnmii mponec. MeTol MOIETIOBAHHS € HOBUM. Ma€
3aranbHEN XapakTep i He 3aleXHTh BiJ BHAY GA30BHX MOJENeH CepeiOBHIN, AC PO3ITIAAIOTECS
Bijmosizni 36ypeHHs, O € JykKe BaXUIMBAM | CTAHOBHTH NEPCHEKTHBY MONAILLIONO HoOro
BHKOPHCTAHHS. YCi TBEp/DKEHHs CTPOro 06IpyHTOBaMI. 110 MiATBEPIUKYE BiIIOBITHE MOIOKEHHS
HayKOBOi HOBM3HHM Ta BHCHOBKIB jmceprallii 1mpo po3po0Ky YHMCENBHOTO METOIY MOJETIOBaHH:
[pOLECiB B3aEMOIii OHOBHMIDHHX JIOKATi30BaHHX 30ypeHb THITY COTITOHIB, aHTHCOMITOHIB Ta ix
xombinani# (6pu3epiB) Ha ocHOBI T-npencTaBnens.

SanponoHoBani B mepuioMy posuini T-npencrasnenns Baanock MojudikyBaTH i
npocTopoBMX yMOB y posaiai 3. Lle so3soimo. noGyjaysatd HA3KY BaKIMBHX UL TIPaKTHKH
MoJiellelf, 30kpema. MaTeMaTHIHy MOZCIIL KPYrOBHX JIOKAIi30BAaHHX XBH/Ib B Mexkax HaOIMKeHHs
MUJIKOI BOJHM. TA MOJENb TONIMPEHHS JIOKani30BaHHX 30ypeHb B IPaBiTYIOYMX Ia30BHX IHMCKaX.
TTo6Gynopani MareMaTH9Hi MOZENi J03BOJISIOTH ONMCATH TPAEKTOPIi BiANOBIIHHX JIOKATi30BAHHX
30ypeHb IPH HeBHUX AOJATKOBHX YMOBAX (3a/1anmuX 001aCTsX 3MIHU TyCTHHY JUISL a3y M JOBiIbHIH

TOBEPXHi JIHA JUIS KPYTOBHX JIOKATI30BAHHX XBHIIL).





[image: image3.jpg]Y posgini 3 po3rIAnaloTECA TAKOK MaTeMaTHIHI MOZENI ra30BOi QHHAMIKH IPABiTYFOYOro
JIMCKY JUIS BHIIQAKy IONITPOIHOTO 3aKOHY. IO 3B’S3y€ IOBEPXHEBHH THCK Ta NOBEPXHEBY
minericTh. Ha ocroBi meBHHX Mozmdikauii T-npencrasiess noﬁ}noaano MaTeMaTHgHi MoJeni
TIPOLIECIB MOMMAPEHHS JIOKATI30BAHHX COJITOHONOIIOHHX 30yPeHb y IPABITYIOUHX A30BHX JACKAX,
IO JI03BOJIMJIO JOCIIUKYBATH iX Tpackropii y obnactsx cTpIMKOI 3MiHM FYCTHHHM CEpeIOBHILA.
Binnosinsi pesyisraTh. siKi CTOCYIOTECS iCHYBaHHS JIOKAII30BaHMX CONITOHONOAIGHMX 30y peHb st
Pi3HMX BHNAJIKiB MOBEPXHEBOI I'YCTHHK Ta rpaBiTaliifHOro moTenmiamy chopMyIb0BaHi y BAMIAAL
OKpEMHX TBEPIUKEHb Ta CTPOro JIoBejieHi . Lle /I03B0JIsE MiATBEPAHTH TOJNOKEHHS, M0 B poGoTi
OTpHMaTa TIOJATbIIH PO3BHTOK TiZIPO/IMHAMIHA TEOPiA IPABITYIOUHX Ia30BAX JUCKIB.

V uersepromy posmimi po3pobieHo HOBY MareMaTH4Hy MOJENb B3a€EMOMIl TPaecKTOpii
Bi/IOKPEMIICHHX XBHJIb Ta o0mactell cTpiMkoi 3MiHM TyCTHHH, SIKa BIAPI3HACTHCS BHKOPHCTAHHSM
onepatopaEX Mopubikauiii meroxy nepermnis Ilyankape. Meron mnepernnis Ilyankape mae
BaK/THBE IPAKTHYHE 3HAYCHHSL. OCKUILKH y GaraThox 3ajiauax. OB’ S3aHUX 3 JOCIIDKEHHIM (a3oBux
TPAEKTOPIH JMHAMIYHAX CHCTEM. BIZIOMHMMH € JIHIIE OKPEMi TOYKH TPAEKTOPIH (CcrocTepiraTd BCiO
TPAEKTOPiIO HeMOKIMBO). CyTh oneparopHol Mo(iKaLlii. o 3anponoHoBaHa y poboTi, nonsrae g
TOMy IO MOJEIIOIOTECS MOCHIZOBHOCTI TOYOK B3a€MOJI JIOKANi30BAHAX COMITOHONOMIGHUX
30ypenb 3 00jacTAMH CTPIMKOI 3MiHH T'YCTHHH. SKi PO3TIAfaloThes sk nopepxmi [lyankape 3a
JIONOMOTOI0  creliansHo BAGpanwx oneparopis. [Ipy 11b0My JOBOJHTHCA HM3Ka BIACTHBOCTEH
BiJINOBI/IHMX OIEPaTOPIB, 30KpeMa Teopema 11po HeobXinni Ta JocTaTHi yMOBH anpokchmauii opir
JIMCKPETHUX JHHAMIYHAX CHCTEM J0rapr()MIdHUMH CHIpAIsMA. sika. (PaKTHIHO J103BOJISIE BUILTHTH
KIIaC MOJEMIOIOYAX ONEpaTopiB. 110 J03BONAIOTL ONHCATH MHOXKHHH IlyaHkape NEBHHX
koudirypaniii. ¥V pobori npononyersck Mertoj BHOOPY MOJAEIIOYOTO ONEpPaTopa 3 YMOBH
Minimizauii BiacTani 3aqaHOT MHOKHHH. 1110 MAE CIipaibHy CTPYKTYPY. Ta MHOMKHHH, IO OTPHMAHA
SIK pe3yIIbTaT cepii OepaToOpHHX MepeTBOPEHb JeSKO0] PIBHOMIPHO-PO3IO/IiIeHO] MHOKHHH TOUOK,
ONMCAHO BiIMOBLIHMA @ITOPUTM MOJEIIOBAHHA Ta cheldika CTPYKTYp JaHMX. IO
BHKOPHCTOBYIOTECS B IIPOrpaMHil peanizantii.

3anpomoHoBaHO  cremianpHi  eneprerwuni  QyHKmi s JochikenHs — eekTis

o

“CONITOH-COMITOHHOT™ B3a€MOZII. 1110 I03BOIHIIO IIPOrHO3YBATH BHHAUKHEHH: 00/1acTel INTeHCHBHOI
B32€MOJIl BIJIOKDEMJIEHHX XBHJIb Yy Cepe/IOBHIIAX, J¢ MONUIMBA TEHEepamis Ta MOMHPEHHS
BiAMIOBiAHMX JOKamizoBanuxX 30ypens. CTpOro JIOBEIGHO HM3KY TBEPIKEHb, IO CTOCYIOTHCS
BJIACTHBOCTEH BiUOBIMHAX (YHKIiH a TAKOXK 3HAHACHO IITBHOCTI PO3MOAINY TOYOK B3acMOMIl
JIOKANi30BaHAX COMITOHOMOMIOHNX 30ypeHb 3 00JACTAMH 3MiHH TYCTHHHM, IO MakOTh KPYroBY
cTpykTypy. IIpakTwdnmii XapakTep OTPHMAHMX pe3yJbTaTiB J03BOJIMB Ha iX OCHOBI PO3poOHTH
OPOTPAMHAH KOMILIEKC JUISt IOCIi/DKEHHs IMHAMiKA MPUPOXHAX 00’€KTIB, sKi yTBOPIOIOTHCS 3a
paxyHoK (i3HYHAX MEXAHI3MIB, 0B #3aHMX 3 IOKATI30BAHUMH COITOHONOAIOHAMY 30y pEHHIMH. 32

iX MOP(OJIOrYHOIO CTPYKTYPOIO (30KpeMa. CripaibHi XBHJI MIIIBHOCTI B IPaBiTyIOYMX Ta3oBHX
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VY macepratiii 3anporioHoBano crieliathui TpHEMipHi Modikamii T-IpeacTaBIeHs y SKHX.
30KpeMa. amIUITyaHi GyHKUIT 2anekars Bl rycTHHE cepcnonuma. JUIS IOCTIDKEHHS iCHYBaHHS
JIOKQTi30BaHMX CONMITOHONMOMIGHNX 30ypenh y aHi30TPONHEX TPYXKHEX CEPEOBHINAX Ta iX
noBenliHkd y obnactsx 3MinM ryctunu. Otpumano HeoOXifHi Ta AOCTaTHi YMOBH iCHYBaHHS
BiAnOBiAHUX 30ypeHb B aHI30TPONHHUX NPYKHAX Tilax, AKi BKIFOYAIOTh CIIBBIJHOINEHHS UISL
TPYKHHX CTATAX TA KOMIIOHEHTH IIBHIKOCTEH.

Y m’sroMy po3jiai npoananilopano THITH aHi30TPOMIl PYXKHAX BIACTHBOCTEH MaTepiaris 3
TOUKH 30py iCHYBaHHS JOKATI30BaHUX COMTOHONOZIOHMX XBHIb B MeXax KIACHUYHOI Teopii
ami30TPONHOro TBEPIOro Tilla Ta HOKA3aHO. 110 JIOKANi30BaHi 36ypeHHs THITy 8-CONITOHIB icHYIOTH
NPy HASBHOCTI aHI30TPOMI] NPYKHEX BIACTHBOCTEH. BHIOI Big opropom6iunoi cumrouii . Cmix
Bi/I3HAYMTH. 110 OCTAHHIH PE3yIILTAT MAEC BAKIIHBE 3HAYCHHS, OCKIITBKH BilloMi poBOTH, sIKi BKa3yl0Th
Ha 3POCTAHHS aHi30TPOMii MPYKHUX BIACTHROCTCH y 06NACTAX HAKOMMYEHHS CeHcMiuHoi eHeprii.
Taxo3x B pe3yJIbTaTi 3iCTaBIeHHs YHCEILHUX PO3PAXYHKIB NPYKHUX CTATHX 3 eKCTIEPHMEHTATLHAMH
JIaHAMH JUTS TIPCHKHAX TOPIJL, 30KpeMa. IPaHiToiAiB OTPHMAHO ONIHKY MIBHKOCTI CONITOHONOIGHIX
30ypeHb Ta MOKA3aHO, IO BOHA Mac IOPS/IOK IIBHJIKOCTI MOMMPEHHS MO3IOBXKHIX CeHCMiuHMX
XBHIIb Ha TTHOMHI oBepxHi MoxoposuUmya.

VY mocroMy po3jimi HCEPTaHTOM 3anpononoBana (opManbHa MOJCIb CefCMITHOro
TIPOIIECY. IO BPAaXOBYE HASBHICTH JIOKali30BaHMX coliToHOMOAIGHAX 306ypens. B ocHOBI Mozxeni
nexath MeTONM ijeHTH(iKamii Ta IPOrHO3yBAaHHS TPAcKTOPiH BINOKPEMICHHX XBHIb 3a
pesyinbratamu ikcauii okpemux X nosnoxkeds. Llg Mouens Moke PO3MISEATHCH SIK YACTKOBHH
BHIATOK 3aNpPOTIOHOBAHUX JHCEPTAHTOM MOJIC/IEH IHHAMIYHHX CHCTEM “3 BHIIDOMIHIOBAHHAM .
oiHaKk Mae cretrbivyni BIACTHBOCTI. OB #3aHi 2 HeAIHIHHAM XapaKTepoM DyXy JOKali30BaHHX
coniToHONOAIGHAX 30ypeHs. [IpononyeThes HU3Ka MJXO/IB 10 aHami3y JaHuX NpH izeHTHiKaLl
OKpeMHX JIOKaJi30BaHUX 30yperb. fAKi 3BOJTLCA. 30KpeMa. O HepeBipkH CyMICHOCTI CHCTEM
MOMEHT HHX CIiBBIJHOINEHb Ta ¢KCHOHEHIiHHOT npobiemMu MomenTiB MapkoBa , [is po3B’s3aHHs
AKOI MPONOHYETHCA MeBHa HabJIMikeHa npoueaypa.

OGrpyHTORAHICTH HAYKOBHX [0J0KEHb. BHCHOBKIB i pPEKOMEHJANiH, M0 3aXHINAIOTHCS,
MiATBEP/KYETHCA CTPOTICTIO J0BE/CHE Bi/NOBIIHAX TBEPIUKEHb. AKIi CTOCYIOTHCS METONIB
MOJICTIIOBaHHS JIOKAli30BaHUX CONITOHONOMIOHMX 30ypeHb y OJHOBHMIDHOMY Ta IPOCTOPOBOMY
BHIAJIKaX. MOJIEJTIOBAHHS KOJNEKTHBHMX e(eKTiB B3acMO/ii JIOKaNi30BaHUX 30ypeHb, METOIB OLIHKH
TIapaMeTpiB, 10 TPYHTYIOTECS Ha PO3B’s3aiti npobieMu MoMeHTiB. /IocToBipHiCTS BHCHOBKIB Ta
PeKoMenaniil T0CIiJDKeH s 3a0e31eqycThes KOPeKTHIM 3aCTOCYBAHHSIM MaTeMaTHYHOTO alapary.
aJIeKBaTHICTIO NTOGYI0BAHKAX MOJIC/ICH . BIAJIOK IIPOrPAMHOIO Peai3allielo, JeTATbHAM AHATI30M Ta
NPaKTHYHAM BIPOBAKEHHSIM Pe3ylbTatis jmcepraniinoi poborn. B pobori naseneHo HU3KY

PHKJIAJIB 3aCTOCYBAHHS MATEMAaTHUHIX MOJIC/ICH /IS aHami3y KOHKPETHHX CeHCMIYHAX mpomeciB.




[image: image5.jpg]mo BinOyBamuck, 30kpeMa, B palionax Snoncsinx ocrpois (2011 p.). o. Cymatpa ( 2013 p.), Yumi
(2014 p.). Yexii Ta Momsmi (2013 p.) 3 AKAX BHWAHO, IO EHINEHTP OCHOBHOTO IIOIMTOBXY Y
BINMOBITHMI MOMEHT dacy IOTpailisie B oGJacTh oKamisamii NPOTrHO30BAaHMX XBHIb, IO
MATBEPIDKYE MOCTOBIPHICTH Mozeneil. AHami3 J[aHUX CedCcMiYHMX CTaHMiW, igeHTH}IKAIL
NoKasi30BaHuX 30ypeHs Ta mo0yI0Ba X MPOrHO3HHX TPAEKTOPIH, 3AifCHIOBATACH 32 JOIOMOIOI0
CIENiaNbHOrO IPOrPAMHOIO KOMIUICKCY. PO3POOJIEHOr0 JHCEPTAHTOM, MO MiATBEPIDKYE BAJKIHBE
OPAaKTAYHE 3HAYCHHS JAHOTO JIOCITIJUKEHS.

3yNMHAMOCH HAa OCHOBHHX pesyiblatax. OTPHMAHHX B JMCEpTalil, sKi BH3HAYAOTH il

HAYKOBY HOBH3HY:

— BIOepme po3pobIeHO MATeMaTHuHy MOJENb TPONeCy NOUIMPEHHS OXHOBHMIDHHX
JIOKaNi30BaHHX 30ypeHh B CYyNUIBHHX CepelloBHIax. cremudikoio SKoi € BHKOPHCTaHHA
CTIemianbHAX Ope/ICTaBIe b BiIOKpeMICHHX XBIIL (T-TipecTaBeHs) T sKa 103BOJISE MOIEIIOBATH
AK CONTORHM TaK i TokanizoaHi 36ypenHs. siki COLTOHAMHA HE ABISIOTHCA;

— BHEpHIEe PO3POOICHO YHCENbHUH METO MOJICTIOBAHHS HPOLECIB B3aeMOIil OJJHOBAMIPHHX
JIOKaTi30BaHKUX 30ypeHb THIy CONITOHIB. aHTHCOJITOHIB Ta iX KoMOiHaui# (OpusepiB) Ha OCHOBI
T-npeJicTaBleHb, sKuif 103Bolise BUBYaTH eekTH B3aeMOJil Ta JAHAMIKA 3MiH B Yaci JOBITBHAX
N0YaTKOBHX JIOKATI30BaHKHX 30ypeHb:

— BIIEpIIE 3aMPOMOHOBAHO MATCMATHYHY MOJIE/h KPYTOBHX JIOKAIi30BAHAX XBHIb B MEkKax
HabJMIKEHHS. MiNKO] BOJM. INO BIAPI3HACTLCS BBEJCHHSM CIEIialbHUX HPEACTABIEHh NMPodimo
xBrJI Ta QyHKUiT mBHAKOCTI IpK (ikcoBaHil a3suMyTalbHil KOOPAMHATI Ta BpaXyBaHHSM JIOBiTBHOT
[OBEpXH /1A, AKA J103BOISE TOUHIMIE OTHICYBATH TIOBE/IIHKY XBHIb THITY IyHaMi, 30KpeMa. pH ix
HabmmkeHHi 710 Gepera:

— BIEpIIe 3HAWIEHO YMOBM ICHYBAHHS JIOKATi30BaHMX CONITOHONOMIOHAX 30ypeHb THITY
& -CoNITORIR y TPaBITYIOUMX Ta30BHX JICKAX. 0 0OEPTAIOTHCS, PO3POBIEHO METOJ AOCIi/DKEHHS
TPAEKTOPIif BiJIOKPEMICHHX XBHITb Y 06IACTAX 3MIHHOT I'YCTHHH . IO BiIIPi3HAETHCS BHKOPHCTAHHIM
iHGIHITH3ANMAIBHEX TIPECTABIEHD JOKAIi30BankX 30ypeHb B MeXkax 3alaH0i TOYHOCTI Ta I03BOIISE
BPaxoBYBaTH creuHBiKy TpaekTopiii JoKanizopanix 30ypeHb NpH BHBYCHH] KOJIEKTHBHAX e(eKTiB
X B3aEMOJiI:

— BIIEpIlIe CTBOPEHO MaTeMaTH4Hy MOJIEib B3aeMOZIl TPAacKTOpil BiZOKPEMIICHHX XBHIb Ta
obnactelf CTpiMKOI 3MiHM TIyCTHHM Ha OCHOBi onepaTopHux MozuGikallif MeTomy NepeTHHiB
ITyankape:

— BIepie po3po0IeH0 YHCEILHMA METOI MOJENOBAHHS JIOKANi30BaHMX 30ypeHb THITY
& -coniTomiB y ami30TPONHMX HDYKHUX CEDE/OBHINAX. IO BiIPI3HAETHCA 3ACTOCYBAHHIM
CHeliabHAX TPUBAMIpHUX Mozuikauiii T-npeicrapiens: 3ailicHeHO aHami3 THIIB aHi3OTpOMil

NPY)KHHX BIACTHBOCTEH MaTepiaiiB 3 TOYKH 30py ICHYBAaHHS JIOKAIi30BaHHX COJITOHOMOZIOHHX




[image: image6.jpg]XBHJIb B MEKaX KITACHYHOI TEOPii aHi30TpOIHOro TREPIOro Tila.

— OTpHMAJIM HOJANBIIMH PO3BHTOK MeT01H 0GPOOKH Ta aHanisy pe3y/IbTaTiB CHOCTEPEKEHb
TOYOK B3a€MOJIil JTOKami30BaHHX XBUIIL Ta 00acTeil cTpimMKol 3Mim.i TYCTHHH HLISXOM CTBOPEHHS
HOBMX METOiB OIIHKM MapaMerpiB. B OCHOBI SKHX II€KHTh KOHCTPYKTHBHE pDO3B’Si3aHHS
CKCIIOHCHIIIHHOI NpobIeMH MOMEHTIB, 110 Jai0 3MOry po3po0uTH e(eKTHBHI anropHTMH
MOHITODHHTY Ta MOJIEIIOBAHHS CONITOHHO! CKJI0BOI CEHCMIYHHX NpONECIB Ta CTBOPHTH
BITOBI/IHY KOMIT'IOTEPHY CHCTEMY MOJIEIIOBAHHS.

~ CTBOPEHO MATEMaTHuHy MOJEJib CelicMiuHOIro Npomecy. ska BiApi3HACTHCS BPAXyBaHHAM
TIOKaIi30BaHKuX COMTOHONOMIOHIX 36y PeHb. M0 PO3IIAAAIOTHCS SIK “CITYCKOBI MEXaHI3MHA™ OKPEMHUX
TIONITOBXB Ta H03BOIISAC yTOUHIOBATH HMOBIPHICTS CeHCMIYHOTO IOMTOBXY 3a YMOBH ifeHTHiKari

TPAEKTOPii JIOKATi30BaHAX XBHIIb.

TMpakragne 3HaYeHns pesyasraris ncepranii Typ6bana FO. B. momsirae B ToMy. 10 Helo Ha
OCHOBI PO3POGIEHMX MOJIETEH Ta METOIB CTBOPEHO HAYKOBO-METOIMYHOIO OCHOBY UISl pPO3pOOKH
HPOrpaMHO-ANapaTHUX KOMIUIEKCIB CeHCMIMHOTO Ta XBHILOBOIO MOHITODHHTY, IO BPaXOBYIOTh
0COBIMBOCTI NOMMPEHHS JIOKANI30BaHHX COMTOHONOAIORUX 30ypenb. BpaxyBanus Takux 30ypeHb
JIO3BOJISE. 30KpeMa, CYTTEBO YTOHYHIOBATH HMOBIPHOCTI CeHCMIYHHX IIOMTOBXiB B 00NacTsx
HAKOIMYEHHsi CeMCMIYHOI eHeprii. 1o Mac HaJ3BHYaifHO BakIHMBE 3HAYECHHS . AHAm3 NaHHX
ceficMiuHMX craHuil., igenTndikaiis jokanizoBanux 30ypeHs Ta noOyloBa iX IIPOrHO3HMX
TPAEKTOPIM. 3IHCHIOBANACH 3a JI0NOMOTIOK) CIICIiAILHOT0 IPOrPaMHOTO KOMILIEKCY. PO3pOBICHOr0

JIACEPTAHTOM, IO MATBEPIKYE RAKIMBE [IPAKTHYHE 3HAUCHHS IAHOTO JOCII KEHHS.

3
CBoevacHicth 1 BHCOKa NPaKTHIHA ~ 3HAYMMICTH  IBOMO0  HANPAMKY  JAOCILDKEHB

MIATBEPJDKYETHCS THM, 11O AaHa JAMCEplailis TiCHO T0B’S3aHa 3 HAYKOBHMH JCPXKOIOIKETHUMH
TeMaM¥l 1 IUIaHaMH HAayKOBO-JOCHIAHMX POBIT. 30KpemMa, AepKOIOUKETHHMHE HayKOBO-JIOCTiIHAMH
poboramu. nposenenamu B 1996-2015 pp. B Kuiscskomy ramionansHomy yHiBepeuTeTi iM. Tapaca
1llepuenxa Ha xadeapi gocmimkenns onepaitiii («CTBOPeHHs KOMILIEKCY AITOPHTMIB i IIporpam uis
BH3HAYEHHS CIEKTPY i30TOINB, IO YTBOPIOIOTE pajtiaiiiinni (GoH», 3aTBEp/UKEHA 3TiHO HAKA3y
MOH Vkpainu. HOMep jepkasHoi peectpanii 97524), B MiKHapOAHOMY EKOHOMIKO-
rymanitaprOMy yHiBepcuteri iM. axanemika Crenana Jlewm’simayka Ha kadenpi indopmaniitamx
cucTeM Ta 06umrcmoBaTbHIX MeTotiB ( “CreKTpaibHi METOM Ta 3a/1a4i rigpo-razoaunamiku”, NeJIP
0109U008282). B HauionanbHOMY YHIBEPCHTETI BOJIHOIO FOCIIOZAPCTBA Ta IIPHPOOKOPHCTYBAHHS,
Ha kadezpi npukiaHoi MaTeMaTHky (“Metojm ienTrdikanii napaMeTpis Ta MaTeMaTHIHi MoJIe,
mo IPYHTYIOThCs Ha 0Oa3i OaratokamaibHux —cucTeM MacoBoro obcmyrosysauss”, NeJIP
01110001162) .

OcHoBHi mosioxkenHst aucepranii y 1oBHiA Mipi BHCBiTIeH] y 48 ApyKOBaHHX mpallsix.

cepez kX 29 craveii y (paxoBhX BHIAHHSIX 3a CHELIAIBHICTIO, 5 pobiT y iHO3eMHHX BHIAHHSAX, IO




[image: image7.jpg]HaleKarh 10 €BPOMEHCHKHX HAayKOBO-MeTpHtiuX 0as. oTpuMano 1 aBropchke cBinonTBo. CriHcok
nybaikanii nosricTio BinoBinae Bamoram MOH 1110210 JIOKTOPCHKAX JcepTaltiif. 3aciyroBye Ha
ToBary CIMCOK KOH(EpeHIlil Ta ceMiHapiB. Ha SKHX Y 2005-2015.pp. JIOTIOBIIATMCE Pe3yiIbTaTh
JIMCEPTAIiHOrO JOCIiDKeH s, B ToMy uncii y ITombui.

3BepTarounch A0 MHTAHAS MPO MOAAILIINI POIBHTOK TA BIPOBAKEHHS Pe3yiIbTaTiB
sianoi po6GoTH, MOTPiGHO HacaMNepe/l 3a3HauynTy. 10 3HAYHA YACTHHA METOIB Ta HiIXOMIB, SIKi
CTOCYIOTCS aHAITI3Y COITOHHOI KOMIIOHEHTH CEHCMIYHHX IPOLECiB MOXKYTh BHKOPHCTOBYBATHCE Y
pi3HMX  CeMCMO-aKTHBHMX perioHax [uiaHeTd. BianoBigai nporpamHi —KOMILIEKCH, HIO
PO3IIIANAIOTECA B UCEPTALIT, MOKYTh BHCTYNIATH SIK OKPEMi CEpBICH JUIsi IPOrpaMHKX IIPOJYKTIB
Takux xomnasii sik Google un Sujexe. € norpeba y BKIIOYEHH] METOIB aHAII3Y JTOKATI30BaHAX
30ypeHsb SK MiICHCTEMH II00aNLHHX CHCTEM TIPOrHO3YBAHHS 3eMIETPYCIB y MOEAHAHH] 3 IHIIHME
METO/IaMH.

IlepcneKTHBHEME € pEe3yibTard. sKi CTOCYIOTBCS IIPOTHO3YBAHHS BHCOTH XBHJb THITY
Hynami mpu x Habmmkeni 10 Gepera. L[i pesynbrati MOKyTh GyTH BHKOPHCTAHI IPH YTOYHEHHI
BHCOTH IyHaMi y Pi3HHX YacTHHAX GEPEroBOro y36epesiKs OKeaHiB.

MeTtox nocmiukeRHs 6aratocoNiTOHHHX B3ACMOJIM. IO HPONOHYEThCs y poloTi, Mae
BaKIJIMBE TCOPETHYHE TA NMPAKTHYHC 3HAYCHHS. | MOXKe OyTM BHKOPHCTaHHH y OaraTbox chepax
HayKOBHX JIOCITi/DKEHb, 30KpeMa. (i3ulli niasmu.

3ayBazKeHHs 10 THCEPTALIHHOT poGOTH.

1. JUisi TOKpAIIeH s CIPHITHSATTS pe3yIbTaTiB JMCepTamiiHoi poboTa mominsHo Gyio 6
HABECTH 3arajibHe (POPMyTIOBAHHS 3a/1adi JOCTI/UKCHHS. 3 SKOTO BHILIHBATH O IOCTAHOBKH 3a/1ad,
mo (GOopMYMOIOTECH y OKpeMHX po3iiihx. a TakoXk Aard OBIPYHTYBaHHS 3alpOIIOHOBAHHX Ta
BHKOPHCTAHHX aBTOPOM METOJIIB Ta Mi/IXOIB JI0 X PO3B’sA3aHHS.

2 3 MeToI0 MiATBEPIUKCHHS aJeKBATHOCTI Ta ONIHKH TOYHOCTI 3alpONOHOBAHHX B
poboti Mozxereil aoninbHO Gyno 6 HaBecTH pe3ybTATH MOPIBHSHHS PE3YJTbTATiB MOJICTIOBAHHS
KPYFOBHX JIOKQIi30BaHHX CONITORONOMIOHIX 30yperb. ONWCAHAX y po3iim 3, 3 BigoMuMu
MiJXOJaMH, IIO TPYHTYIOTbCS. 30KPEMa. HA HHCENbHHX PO3B’S3KAaX BIINIOBIHAX CHCTEM
mdepeniaTbHAX PIBHSHD THITY MIJIKOT BO/IM T4 3 HATYPHHMHA EKCTIEDHMEHTAMH.

3. VY pospini 6 BiAcyTHS OLiHKa CKJIATHOCTI OKPEMHX aITOPHTMIB, 30KpeMa, METOLY
NepeBipkH CyMIiCHOCTI CHCTEM MOMCHTHHX CHiBBifHOMEHbL BHAy (6.2), MO TIPYHTYEThCS Ha

PO3B’A3aHA] HU3KH ONTHMI3AMIifHAX 3a1a4.

4. VY posgini 6 xpaute 6yno 6 BKuTH TepMiH «omykia (YHKIUisS» 3aMiCTh «BHITYKIa
GynKis.
5. V pofoti He HABOAATHCH OLIHKH TOYHOCTI Pe3yNbTATIB BHKOPHCTaHHs (yHKIUT

HOPMAJILHOTO PO3MOJLTY. IO MPOMNOHYETHCS JUIS OMHCY BIUIABY COMITOHONOMIOHHX 30ypeHh Ha

HWMOBIPHICTB IOMITOBXY B 3aaniii ToUILI.
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JoKaJTi3anil CoMTOHA., AKi B IOJA/ILIIOMY IPAKTUYHO HE BHKOPHACTOBYIOTBCS.
1li 3ayBaeHHs Ta HEIOJIKM CYTTEBO HE BIUIHBAIOTH HA IO3UTHBHY OLIHKY BHKOHAHOL
31106yBadeM poGoTH.

BHCHOBOK 1IpO BiNOBiIHiCTH IHcepTaNil BCTAHOB/JIEHAM BHMOraM.

Baaxaro, 1m0 mpezicTaBIena /10 3aXucTy aucepraniiina podora Typ6ana IOpis Bacunsosiaa
«MaremaTH4He MOJICTIOBAHHS MPOIIECIB MONIMPEHHS J0Kali30BaHAX CONITOHOMOAIOHHX 30ypeHb B
CYIITbHHX CEePEIOBHINAX» € OPHMIiHATLHOIO i 3aBEPIIEHOI0 HAYKOBO-JOCIIJHOIO Npameio, o
BHpimye cOpMyIBOBaHy 3100yBaueM BaAUMBY HAyKOBO-IPHKIAZHY HpobneMy, BimmoBinae
macriopty cneriansaocri 01.05.02 — maremarnyne MOAEMOBAHHA Ta OOYHCIIOBANBHI METOMIH,

TEXHIYHI HAYKH.

CrpykTypa Ta 06'eM TEKCTY BIANOBIZAIOTH BCTAHOBNEHHM JUIS JOKTOPCBKHX JHCEpTamiit
suMoraM. [Tnariat He mpocIiiKoByeThCs. poGOTa He MICTHTS MaTepialiB KaHHIATCHKOI IHCepTAIIil.
Astopedepar aucepranii Bianopigae texcry aucepraiiinoi pooTd, omyGIikoBaHEM pe3yIbTaTaMm
aBTOPA, BHCBITIIIOE OCHOBHI IIOJIOMKEHHS. 110 BHCYHYTO Ha 3aXHCT.

3a aKTyamBHICTIO TeMH. OOCSTOM BHKOHAHHX JOCHIZUKEHb, HOBH3HOIO 1 IIPaKTHUHOIO
UWiHHICTIO OTpUMaHHX pesyisraris jwmceprauis TypOana [Opis BacunboBuua BinnoBizae BCiM
BuMoraM MOH Vkpainu. siki Beranosjieno 10 poGiT Ha 3100yTTs HAyKOBOrO CTYNEHS JOKTOpa
TeXHIYHAX HayK, 30KpeMa, Bilmosiano jio myHkTiB 9. 10 Ta 13 «IlopsaKy NpHCYIKEHHS HayKOBHX
CTYIIeHIB i TIPHCBOCHHS BYCHOIO 3BAHHS CTAPIIOr0 HAYKOBOrO CIiBPOGITHHKA», 3aTBEPIUKEHOIO
Tlocranosoto Kabinery Minictpis Ykpaitu gia 24 munns 2013 p. Ne 567. a 1i aprop. Typban IOpii
BacuiboBrY, 3aciyroBye Ha NPHCY/UKEHHS fOMY HAYKOBOTO CTYIEHS JOKTOpA TEXHIYHMX HaykK 3a
criemianbricTio 01.05.02 - Matematuuiie MoAeIOBANHS T2 00UHCTIOBATEHI METOMH.

Ooiuiiianii onoHexT,

JIOKTOP TEXHIYHUX HayK. mpodecop.

3aBijlyBay Kadepy CHCTEMOTEXHIKH

XapKiBCBKOTO HAIiOHAIBHOTO YHIBEPCHTETY /
paioeneKTPOHIKA .B. I'peGennix

14.04 20/ 6/;

IMianuc npog. I'pebennika I.B. 3aceinuyio.
Buenwii cekperap XHYPE





