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odiuiiiHoro ononeHTa Ha auceprauiio Typbaaa FOpin Bacunvosuua
«MaTemaTH4He MOJe/IIOBAHHS NPoUeciB NOUIHPEHHS JIOKATI30BaHHX
€OJTiITOHONOAIOHHX 30ypeHb B CYNIbHAX CepeIoBHINAXY, TOIaHY 10
3aXKCTy Ha 3/100yTTsI HAYKOBOTO CTYIeHs JJOKTOpA TeXHIYHHX HayK 3a
crienianbhicTio 01.05.02 — MaTeMaTH4He MOJIENIOBAHHS Ta OOUMCIIOBATIBHI
METOaU

1. AkTyaabHicTh TeMH JucepTauii

Mozeni XBHIBOBHX MPOLECIB 3aCTOCOBYIOTH JUISl ONMHUCY Oaratbox (izndHMX
SIBULL, [UTs SIKMX BJIACTHBE iCHYBAaHHS CAMOTHIX XBHIIb, 30Kpema, coitoHiB. Lli mozeni
XapaKTepU3yIOTbCs HAsBHICTIO OCOOJMBMX PO3B’A3KIB, sKi ONHCYIOTH IIPOLECH
TOMIMPEHHs. BiJOKPEMJICHNX XBHIb, L0 HE 3MiHIOIOTH B waci cBoio ¢dopmy Ta
xapaktepuctukd. OJHMM 3 MOMUIMBHUX 3aCTOCYBAHb LIMX METOMIB € yTOYHEHHS OMHCY
celicMiunmx nporeciB. Ha cbOroziHi BilOMO HU3KY METOAIB 3HAXOUKEHHS COITOHHUX
PO3B’A3KiB BiANOBi AHEX AU(EPEHIiaTbHUX PiBHAH, IS SIKHX 3aIPOMOHOBAHO METOIH
3HAXOJDKEHHSI SIK TOYHHX, TaK i HaOMMKEHHX CONTOHHUX po3B’si3KiB. OHAK BiNOBIHI
METO/IH HacTO MAlOTh CIeLialbHUM XapakTep i OpieHTOBaHI Ha MEBHUI KIac PiBHSHD,
GLIbIIiCTS 3 HUX CTOCYIOTHCS OJHOBHMIPHOTO BUMAZKY.

OnHak mpolecH TNOMMPEHHS aHOMAIBHUX JOKANi30BaHUX XBUIB fedopmanii
y TBepAMX Tijax e HemocTaTHho BUBYeHi. CkuajmicTs wiei mpoGiaemu momsirae
B aJIeKBATHOMY MOJIEITFOBAHHI JIOKaIIi30BaHHX 30ypeHb, SKi 3araoM MOXKYTb i He MaTi
COITOHHKX BracTHBOCTel. Benuky yBary 3700yBad npujiise D0CHTiUKEHHIO BIUTHBY
aHOMAJIBHUX JIOKAI30BaHMX XBHJIb AeopMaLii Ha MPOTiKaHHs CefiCMiYHMX TPOLECiB,
a TaKoX JOUIMBHOCTI BpaxXyBaHHS BiJIOKPEMICHHX XBUIb HedopMallil K MOMKIHBHX
CIyCKOBHX MEXaHi3MiB OKPeMHX TOIITOBXiB. PesynbTat LHMX JOCIiIKeHb
nepen0avyalOTh MOMKIMBICTH yTOUHEHHS| OLIHKM NPOTHO3Yy IHNOJAO MPOTIKAHHS
ceiicmiunnx npoueciB. Tomy auceprauiiini  mocmimkenns TypbGanalO.B. e

AKTyaJlbHUMH.

2. OGrpyHTOBaHICTh HAYKOBHX 110JI0KeHb, BHCHOBKIB i pekoMeHIauii

OO6rpyHTOBaHICTh HAYKOBHX IONOXKEHb, PEKOMEH/IALliH i BUCHOBKIB aAucepranil
MiATBEPIKYETBCS CTPOTICTIO TOCTAHOBKHM 3a/adi i KOPEeKTHHM BHKOPHCTaHHSM
MareMaTH4HOro * amapary. JIOCTOBipHiCTH Ta TNPHAATHICTE st MPaKTHYHOTO
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[image: image2.jpg]BUKOPHCTAHHS 3aMpPONOHOBAHMX JHCEPTAHTOM MOJeNeil, MEeTOAIB i aJrOpHTMiB
TIepeBipeHi UMCIOBMMHM EKCIIEpAMEHTaMH IIPH aHamisi KOHKPeTHHX ceficMidHMX
npoueci. Y pobori MojaHo, 30Kkpema, pesysibTaTH ONpaLiOBaHHS AaHUX CeHCMIYHUX
mpoiecis, 110 BigOyBamuch B paifoni SInoHchkux octposiB (2011 p.), o. Cymarpa
(2013 p.), Yuni (2014 p.), Yexii Ta [Momsmi (2013 p.). Lli pe3ynsTaTh NiATBEpIKYIOTS,
IO eMilleHTP OCHOBHOI'O MOLUTOBXY Y BiJMOBIAHHII MOMEHT Hacy MOTpaIuisiB B 001acTh

nokastizarii MPOrHO30BaHHX XBHIIb.

3. HaykoBa HOBH3HA NPOBeJEHOr0 JOC/Ii>KeHHs i OTPHMAHHX pe3y/IbTaTiB

3a pesyabTaTaMy A0CITiUKSHHS IIPOLIECIB MOLIMPEHHS CONITOHONOAIOHUX 30ypeHb B
CYLUTBHMX Cepe/ioBUINAX M00YJOBAHO MaTeMaTHYHI MOJeNi MpoleciB reHepauii,
TOLIMPEeHHs] |1 B3a€MOJi JIOKami30BaHUX COMITOHOMOAIOHMX 30ypeHb B CyLiNbHHX
cepeIoBUINaX, 30Kpema:

1. Po3po6rieHO HOBHI METOZ MOJIEIIOBAaHHS IPOLECIB MOIIUPEHHs Ta B3a€MOJIl

OJHOBHMIPHHX JIOKaJli30BaHHX COJITOHOMONIOHMX 30ypeHb B CYLIIBHHX
CepeloBHILAX, AKUH IPYHTYEThCS Ha BUKOPHCTAHHI CTielialbHUX Npe/ICTaBlIeHb
npodimo BinokpemneHux xsuwib (T-mpencrasnens). Lleit Meton nepenbauae
MOXIIUBICTh /TS MOJIE/IIOBAHHS SIK COJITOHIB, TaK i JOKai30BaHUX 30ypeHb, sKi
HE € CONITOHAMH;

2. Meroja T-npexcraBieHb no’umpm-lo Ha JIBOXBUMIPHHH i TPUBUMIpHHII BHITAIKH.
Po3pobiiero MeTox MOZeNIOBaHHS BiJIOKPEMIEHHX KPYrOBHX XBHIb B paMKax
HaOMKEeHHs MinKoi BOAM, IO BpaxoBye (OpMy JIHA, Ha OCHOBI SKOTO
3aIPOTNIOHOBAHO OPHTiHAIBHHIA CIIOCIO JOCIIKEHHS TPAEKTOPIH BiZOKpEMIEHHX
XBHIIb THILY 3-COIITOHIB y 00/1aCTsX 3MiHHOI I'yCTHHH /ISl TPaBiTYIOUHMX ra30BHX
JUACKIB, WO MOBEPTAIOTHCS. 3aNpOTNOHOBAHO TAKOX METOIM MOJETIOBAHHS
TPHBUMIPHUX JIOKaJIi30BaHUX 30ypeHb y CepeloBMILaX, L0 XapaKTepH3yIOThCs
TIEBHUMH THIAMH aHi30TpPOITii MPY/KHUX BIACTHBOCTEIH;

3. 3amponoHOBaHO HOBI MaTeMaTH4Hi MoOJelNi, IO OMMCYIOTh B3AEMOZII0
TPAEKTOpPili BiOKPEMICHHX XBHIb 3 00JaCTAMM CTPIMKOI 3MiHM TIyCTHHH,
BUKOPHCTaHHS SKHX [alo MOXIIMBICTH MOSCHHTH MeXaHi3M (opMyBaHHS
cripalbHUX XBHJb IUUIBHOCTI SIK  pe3ylbTaT B3aEMOJii  JIOKasii30BaHHUX

COITOHOMOIOHUX XBUITb 3 001ACTAMH 3MiHU TYCTHHHM;




[image: image3.jpg]4. TlobynoBaHo HOBi MOJieNi CeHCMiUHHX TIPOLECiB, MO BPaXOBYIOTh JIOKaJli30BaHi
conitoHononiGHi  36ypeHHs sk (AKTOpH, W0 3YMOBIOITH “‘CITyCKOBi
MexaHi3MH” OKpPEeMHX [OLITOBXiB. 3amporOHOBAaHO OPWIiHAIBHI METO/H
imenTHdikauii OKAMi30BAHWX  COMITOHOMOMAIOHMX XBWIb B  CYLIIBHHX
CepeloBHILAX 33 Pe3yJIbTATAMH CIIOCTepelKeHb TOYOK IXHBOI — B3aeMoOmii 3
00nacTAMH CTPIMKOI 3MiHH TyCTHHH.

3a pesynbTaMH MOZENIOBAHHS I10KA3aHO, IO caMme BiJOKpeMJIeHi XBHII
COJIITOHHOTO THITY MOXYTb OyTH reHepaTopamMy MOLITOBXIB y BUMAJIKY iX (OKyCyBaHHS.
3anpornoHOBaHa Teopis 1a€ MOXIHMBICTb OyayBaTH MPOrHO3M y BHIAJIKaX, KOJIH
reodisnka CeWCMIYHOrO TIpolecy aHaJoriuHa TOMy, sKWii BinOyBaBcs B paifoHi
Snoxcekux octposiB y 2011 poui. Bianosigni 3agaui po3risnaloThes 3 TOUKH 30py
BijloMux 3ajay ceiicMiuHOTO paiioHyBaHHs. OTKe, B poOOTI BIOCKOHAJIEHO iCHYIOUi
Mozeli celicMiYHHX MpOLECiB LIISIXOM BpaxyBaHHs obnacteii ceiicMiuHOl HebGesmekH,

SIKi 3MIHIOIOTBCS B PEKUMI PeabHOrO Hacy.

4. MpakTH4YHe 3HAYEHHS Pe3yJbTATIB AHCEpPTANIT

[NporpamHe 3abe3redenHs, po3pobieHe 3 BUKOPHCTAHHSM 3aMPONOHOBAHHX
METO/iB Ta AIrOPUTMIB aHalli3y JOKali30BaHUX COITOHOMOMIGHUX 30ypeHb, MOXKHA
BHKODHCTOBYBATH [UIsi YTOYHEHHs [POTHO3iB OKPEMHX TMOIITOBXiB. 3acTocyBaHHS
LLOTO [IPOrPAMHOr0 3aﬁe3nequH{1 TPH aHani3i CeHCMIUHMAX MPOLECiB 1a€ MOXKIHBICTh
YTOYHIOBATH HMOBIPHICTh CEHCMIYHHMX IOIUTOBXIB.

[MpakTHdHa 3HAYMMICTH OTPHMaHHX Yy POOOTI pe3ylbTaTiB ITiATBEpIDKEHA
MaTeHTOM Ta JBOMAa aKTaMM TPO BMPOBAIKEHHsA Pe3yNbTaTiB JHCepTalifHux
JlociipKeHb. 3anponoHoBaHmi 3100yBaueM METOJ YTOUHEHHS MPOrHO3y CeHCMidHHX
MOIITOBXIB peasizoBaHo sIK miacucTeMy riobanbHOI online-CHCTEMH MPOTHO3YBaHHS
semuerpycis B IHctutyTi reodisuku HAH Vkpaiam im. M. L. Cy66orina. VvV
PiBuencbkoMy ofmacHoMy menTpi 3 rigpomereopornorii  MHC — Ykpainu
BHKOPHCTOBYEThCSI po3pobneHe 3100yBaueM nporpaMue 3abesneueHHs A7 yTOYHeHHs
MPOTrHO3Y TOTrOAM 33 Pe3yIbTaTaMy MOJIENIOBAHHS Ta HOCTI/UKEHHS INHAMIKH 3MiHH B

4aci UK/IOHIB | AHTHIMKIIOHIB.

5. Anpo6auis ii mybJrikauii

Juceprauis }O. B. Typ6ana npoiiina Hanexny anpobarito Ha 6aratbox (paxoBux
HAayKOBO-TEXHIYHHX KOH(EPEHLIsX i ceMiHapax i3 mpobieM, 10 CTOCYIOThCs K pobOTH
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[image: image4.jpg]B LinoMy, Tak i 1i okpeMux acmekTiB. Pe3ynbTaTh JociipkeHb omyGiikoBaHo B 48
HAYKOBHX MpAIlsiX, 30KpeMma, B 34 CTarTaX y HayKoBMX (AxOBHX BHIAHHSX 3a
crieniaibHICTIO, 15Th 3 SKHX BKJIIOYEHO 10 MiKHAPOAHHX HAYKOBOMETPHYHHX 6as3,
a TaKoXK OTPHMAHO OJIHE aBTOPChKE CBiZOLTBO.

6. Henostikn ucepraniiinoi po6oru

V uinomy poGoTa BUKOHaHa METOJOJOTIYHO MPaBHIBHO i Ha HANEKHOMY
HayKoBOMy piBHi. JI0 OKpeMHX HeNOINIKiB, IO CTOCYIOTbCS TEKCTY BHKIALy
pe3ynbTaTiB, MOXHA BiJHECTH:

1. ina raycciana (2.15) Bapro Gyno 6u BkasaTh croci6 onTHManbHOro BUGOPY
rapaMeTpa Jokanisamii Juisi AOCATHEHHs HAMMEHINOro BiJXHJIGHHS Bill COJTOHHOTO
po3B’s3Ky piBHsiHHS KopTeera-ne Bpisa;

2. He Bkasano croco0y 3HaXOIKeHHs MAaKCHMATBHOTO 3HAYeHHs [apamerpa
obnacti Jiokanizamii cojiToHa 3 3a7aHMMM AMILITYJHUMH BIACTHBOCTSIMH 3 3ajadi
HeJNiHifHOro MporpamMyBaHHs, MI01aHOT Ha CT.83;

3. Bapro Gys0 Ou fertanbHille ONMUCATH CHOCIO BH3HAYEHHS aMILTITY ] XBH/Ib Ha
cr. 88-90, a TakoX BKa3zaTH METOJ 3HAXOMKEHHS PO3B’S3KY BiAINOBIAHOI cCHCTEMM
PiBHSIHB;

4. Bapto Oy;0 6M TOSCHUTH TiACTaBH MIOZNO TNPUIYIIEHHS PO Malle 3HAYeHHs
OCTAHHBOIO JOJAHKY, OTPHMAHOLY B pesynbTati mincraHoBku (3.21) B cucremy (3.7)
Ha c1.119. BopHouac ams Giiblioi cTpOrocTi TBEpIKEHb y MOAIBIINAX MipKyBaHHAX
BapTo 6yJ10 6M KOHKpEeTH3yBaTH BiAMOBIIHUIL MOPSNIOK 3HAYCHHS BHpPas3iB.

5. Bapro Oysio 6 oTpumari OLIHKY TOYHOCTI METOIY MOZENIOBAHHS B3a€MOJi
JIOKaNi30BaHUX COJIITOHONOAIOHMX 30ypeHsb, MoJaHux y m. 3.4;

6. YV jucepraiuiiiHiii poGOTI MMOJAHO CTPYKTYpY HPOrpaMHO-arapaTHOro
KOMIUIEKCY MOHITOPHHTY CefiCMiYHHX Ta XBHJIOBUX MPOLECIB, NPOTe A0LiNBHO Oy10 6
noiaTH lie W JAeTasbHWH omuc (YHKUIOHATBHUX MOXIMBOCTEH po3pobieHoro
MpOrpaMHOro 3abe3redeH s sk CeHCMIUHOr0 Ta XBHILOBOIO MOHITOPHHTY;

7.Y nuceprauii TpamIsAIOThCs AEsKi OTPiXy TEXHIYHOro XapakTepy, 30Kpema:

— pucyHkH 3 rpadikamu moxubku HabnWKeHHs raycciaHom y poboTi (puc. 2.11) i
apropedepari (puc. 5) maroTh pi3ni HazBu. B aBropedepari ioro uomycs HazBaHO
“CrpykTypa noxubxu Hab/IMKeHHS CyMOIO TaycciaHip”;




[image: image5.jpg]— Ha cT. 297 aBTOp, MOCHNIAIOYMChL HA CBOI mpai, 3ayBaxye “SIk BHIUTHBae
3 pesynbratiB pobit [358] — [359], cucrema (6.2) Maer enMHUN PO3B’SI30K ... SKIIO
MOCIiZIOBHICTb ... CTPOro MO3UTHBHA”, X04a HeOOXiIHi NosiCHEHHS B pobOTi M101aHo.

BrasaHi HeloNiku He MaroTh NPHHILMIIOBOrO XapakTepy, a BijoOpaaloTh Juiie

OKpeMi BaJii BUKIIaJly pe3ybTaTiB.

7. Ouinka 3micTy Ancepraniiinoi po6oTs, ii 3aBepueHicTh

OcHoBHI MaTepiaii poGOTH 3MiCTOBHO BUKJIA/JCHI B IIECTH PO3AiJIaX, BACHOBKY,
CNMCKY BMKOPHCTAaHHX JDKepen Ta pojarkax. Jlucepramilina poGoTa Mae CTpyHKY
JIOTi4Hy CTPYKTYpY. Y po6oTi mociiJoBHO BHKIIAAEHO M00YI0BY MOJeNeil IOMHPEeHHS
COMiTOHONOAIGHUX 30ypeHb — Bil OJHOBUMIPHMX MoJeNel 1O TPUBHMIPHHX JUIs
aHi30TPOITHUX TBEPIHX Till.

3micT i popMa BUCBITICHHS pe3ysIbTaTiB TOCIiPKEHHS Bi/NOBIIAI0Th iCHYIOUAM
BuMoraMm MOH VYkpainn. BoHn HanexHUM 4MHOM BifoOpaxaioTb MeTy poOoTH Ta
MOCTaBIIEH] 3aB/IaHHS.

Jlucepraniiina pobora 10. B. Typbana e ninicHaM 3aBepmieHMM HayKOBHM
jociipkeHnsM. Buknanenuii y aumcepraunil Marepian 00rpyHTOBYe JOLiNBbHICTH
BpaxyBaHHs JIOKA/Ii30BaHUX CONITOHONONIOHHX 30ypeHb NPH YTOMHEHHI HPOrHO3IB
ceffcMiuHHX TOIITOBXiB. JIMCEpPTaHT pO3BHHYB TEOPETHKO-MATeMaTH4Hi OCHOBH
MOJEIIOBaHHSI TPOLECIB TOIIMPEHHs i B3a€MOJil JI0KaNi30BaHUX CONTOHOMOMIGHNX
30ypeHb B CYLUTBHAX cepenosﬂma&, Ha OCHOBI SIKHX 3aMpPONOHYBaB e(heKTHBHI CIOCOOH

CcelficMiYHOTO Ta XBUIILOBOIO MOHITOPHHTY.

8. BHCHOBOK Npo BiANOBiAHICTb JHCepTaNil BCTAHOBJIEHHM BHMOraM

Huceprauis Typbana IOpis BacunboBuua € 3aBepLICHMM HAayKOBUM
JIOCTIDKEHHSIM, Y SKOMY pO3B’si3aHa BaX/IMBa HayKOBO-TIpUKJIaAHa npobrnema, ska
nonsirae B po3po0JeHHI  TEOPETHKO-MATEMATHYHHX OCHOB  KOMIT'FOTEPHOTO
MOJICMIOBaHHsl MpOLECiB TeHepallil, MOWMPEeHHs 1 B3aeMoAii JoKami30BaHHX
coniToHOMOAIGHNX 30ypeHb B CyLIJIbHAX CepeOBHLIAX Ta PO3POOKH BiMOBIIHHX
NporpaMHUX KomruiekciB. Pesymbratn poGotu € HoBumu. HaBenmeni mnpukmaau
MPaKTHYHHX 3aCTOCYBaHb IEPEKOHIMBO CBiJuaTh PO Te, IO BHKOPUCTAHHS
po3pobeHoi MeTonoNnorii MPUHOCHTL HOBI e(EeKTHBHI pillleHHA NpH PO3B’A3yBaHHI

TPaKTUYHUX 3a/1a4.




[image: image6.jpg]Tema ii pesysnbraTi AMCEPTALiHOrO AOCHIIKeHHs BiAMOBIAAIOTH CHELialbHOCTI
01.05.02 — mMaTemaTH4HE MOJETIOBAHHS Ta OCUHCITIOBANbHI METOIH.

ABropedepar BiamoBigae 3micTy auceprauii, NpaBHIbHO BigoGpakkae CyTh
OTpUMAHHX y JAMCepTaUiiiHii poGOTi pe3ynabTaTiB Ta BHCHOBKIB i odopmireHmii
BiZnoBiaHo 10 airounx Bumor MOH Ykpainu.

3a aKkTyaJsbHICTIO TeMH, 0OCSIOM, Pi3HOOIYHICTIO, CHCTEMHICTIO Ta HOBHOTOIO
BHKOHAHMX JAOCIi/UKeHb, HOBM3HOIO i MPAKTHYHOIO LiHHICTIO OTPUMAHMX Pe3yIbTaTiB
jmcepraniiina  pobora «MaTemMaTHYHe  MOJENIOBAaHHA INpOLECIB  MOLIMPEHHS
JIOKaJli30BaHMX COJIITOHONMOAIGHUX 30ypeHb B CYNIIIBHUX CepelOBHINAX» BiINOBinae
Bumoram “TIopsiiKy NpPUCYIDKEHHS HAYKOBUX CTYHEHIB | PHCBOEHHS BYEHOTO 3BaHHS
CTapuioro HaykoBoro cmiBpoGitauka”, a 1i asrtop, Typbam IOpiii Bacumsosuu
3aCIyroBy€ MPHUCYMKeHHs HOMY HAyKOBOIO CTYIeHs AOKTOpAa TeXHIYHMX HayK 3a
crienianshicTio 01.05.02 — MaTeMaTHYHE MOJIETIOBAHHS Ta OOUYHCITIOBANIbHI METOIH.

OdiuiitHuil onoHeHT, MpoBiIHKI HayKOBUIA CTIIBPOGITHHK

LleHTpy MaTeMaTHYHOrO MOJIE/IIOBaHHs [HCTUTYTY NpUKIaHAX NpobiemM
Mmexaniku i maremaruky im. S1. C. [Minctpuraua
HAH VYkpainu, A.T.H., npod.
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