BIAT'YK
o(imiifHOTO OMOHEHTA Ha AUCepTaIliiiHy poOoTy
PoxkeBnua AHToHa OnekcaHIpoBrya
«Po3po0ka yI0CKOHAIGHOTO METOY PO3paXxyHKY BITPOCHEPTETHUHUX arperaTiB
3 BEPTUKAIBHOIO BICCIO OOEpTaHHS,
MojJaHy Ha 3700YyTTs CTYyIeHs JoKTopa ¢imocodii

3a cnerianbHicTio 113 Ilpukinagna maremMaTuka

AKTyaJIbHICTh 00paHOi TeMH. Y Halll 4ac, KOJM CBIT CIPSMOBY€EThCS Ha
CTajle 3pOCTaHHs TEXHOJIOTIM Ta aKTUBHO [0a€ NpO EKOJIOTIYHI MUTaHHS,
BITPOCHEPreTUKa BUCTYINA€ SK HEBIJ'€MHA YacTUHA cTpaTerii 3a0e3neyeHHs
CTaJIOr0 €EHEPreTUYHOr0 MakOyTHHOT0. Y KpaiHa, 1110 Ma€ 3HAYHUI MOTEHI1a] JJIs
BITPOEHEPTETUKH, HE 3ATMIIAETHCS OCTOPOHD LIBOTO I100ATBHOTO HAMPAMKY.

OpHi€0 3 KIOYOBUX IMEpeBar BITPOSHEPTETHKH € 1i MPUPOAOO0XOPOHHHM
xapaktep. BUKOpHUCTaHHS BITpSIHOI €HEprii HE CYNpPOBOJKYETHCS BHUKUIAMU
NAapHUKOBUX Ta3iB Ta IHIIUX 3a0pyAHIOIOUMX PEYOBUH, CHOPHUSIOYM 3HUKEHHIO
HEraTUBHOTO BIUIMBY Ha 3MIHY KJIiMaTy. YMOBH JJisi PO3BUTKY L€l (popMmu
BUPOOHMIITBA €HEPrii B YKpaiHi € JyKe BUTIJHUMH, 30KpemMa B MIBICHHUX Ta
3ax1THUX 00JIACTAX, JI€ BEJIMKA KUIbKICTh BITPSHUX PECYPCIB HA/Ia€ MOKJIUBICTh
BUKOPHCTOBYBaTH L€l MOTEHLIa]d AJs 3aJ0BOJICHHS EHEPreTUYHHX MOTped
KpaiHu.

3anpoBaKEHHSI BITPOCHEPTeTUKU CIPUSATUME 1 PO3BUTKY MICIIEBOIO
0i3Hecy Ta MNpuUBEpPTaHHIO i1HBecTULIA. CTBOPEHHS BITPOENIEKTPOCTAHLINA Ta
BUPOOHUIITB KOMIIOHEHTIB JJI BITPOCHEPTETUYHUX YCTAHOBOK CHPUSTHME
CTBOPEHHIO HOBUX POOOYHUX MICIIh T4 PO3BUTKY BUCOKOTEXHOJIOTTYHOTO CEKTOPY.

[Ile omHi€r0 MepeBarord BITPOCHEPTETUKU € 3MEHILICHHS 3aJIeKHOCTI BiJl
IMIIOPTOBAHUX  JOKEpeJl  eHeprii Ta  PI3HOMAHITTS  €HEpronocTayaHHs.
Po3mmpenHs: BITpOGHEPreTUKHU JA03BOJIUTh Y KpaiHi CTaTH MEHII 3aJIeKHOIO Bij
30BHIIIHIX PECYPCIB Ta OLIBII CTIHKOIO IO KOJIMBaHb HA CBITOBUX €HEPTeTUIHUX
pHUHKAX.

B kiH1I€BOMY NIJICYMKY, PO3BUTOK BITPOCHEPIETUKHU B YKpaiHi BUPIIIY€E HE

JIUIIIE 3aBJIaHHS CTAJIOr0 €HEProNOCTavYaHHsl, a i BIIKPUBA€E HOBI MOKITMBOCTI JJIsI



COIlIaJIbHOTO Ta EKOHOMIYHOTO MPOrpecy. AKTUBI3AIIIS 1€l TaTy31 € HEOOX1THOIO
JUIS  JTOCSATHEHHsI TapMOHII MDK TOoTpeOaMH Cy4acHOTO CYCIIUIbCTBA Ta
BiJIMTOBITaJTbHUM BiTHOIICHHSM JI0 HAaBKOJUIITHBOTO CEPEIOBHIIIA.

Huceprariiitna po6ora PoxkeBuya Antona OnekcanapoBuya «Po3pobka
YIOCKOHAJIGHOTO METOAYy PpO3pPaxyHKy BITPOCHEPTreTUYHHX arperariz 3
BEPTUKAJILHOIO BICCIO OOEPTAaHHS» MPUCBSIYEHA TEOPETUYHUM IOCITIIKEHHIM
HOBOTO YJOCKOHAJIEHOI'0 METOJy PO3paxyHKY BITPOCHEPreTHYHHX arperariB 3
BEPTHUKAIBHOIO BicCclo o0epTanHs, — potopy dap’e. Lleit potop mikaBuii TUM, 1110
fioro poboTa He 3aJeKHUTh BiJl HAMPSAMY BITPY 1 HOTO 3pyYHO BUKOPHCTOBYBATH
JUTSI aBBTOHOMHOTO CTIO’KUBaHHSI.

HaykoBa HOBH3HA OTPpMMAHHMX pe3yJabTaTiB. Y JIucepTaliiiHOMy
JOCTIKEHH] 3100yBaueM OTPUMAaHO HHU3KY Ba)KJIMBUX HAyKOBUX PE3YJIbTaTIB.
3okpema:

- BpaxoBaHO BIUIMB 3MIHHOCTI JIOK&JIBbHOrO 4Hcia PeliHonbica
OOTIKaHHSI €JIEMEHTIB JIOMNATi, KOTPE 3MIHIOETHCS Bl MOJIOKEHHS
JIomati y BITPOKOJIECI Ta BITHOCHOI HIBUJKOCTI HAOIraHHS BITPOBOTO
HOTOKY Oe3NnocepeHb0 Ha KOXHHMM €JIeMEHT JomaTi B 30H1
OKpPECIIEHOT0 00’€MY Y BITPOKOJIECI;

- 00po0JIeHO BENMKHUI 00CAT aTiacy aepoJuHaMIYHUX KOe(]IilleHTIB
knacuaaux npodinie NACA 0012, 0015, 0018 ta 0021 mpu pizHux
yucinax PeliHonblca Ta cTBOpeHO 0a3y JMaHUX ISl MPOTPAMHOTO
PO3paxyHKY €HEPreTUYHHX XapaKTEPUCTHUK POTOPY MPHU 3MIHHOMY
yucial PeltHoinbaca;

- B JIBOJIMCKOBIA aepoJMHAMIYHIA MOJENI BIEpIIe BpaxoBaHa
HasBHICTh TPABEPCH K €JIEMEHT BITPOYCTAHOBKH y BUIJISIAL PI3HUX
KJIACUYHUX CUMETPUYHUX MPOQITIIB.

IIpakTUYHe 3HAYEHHS OTPUMAHMX pe3yJbTaTiB. OTpUMaH1 aHATITUYHI
BHpa3u Ta MpOTpaMHi KOAH JTOTIOMOTIIH JOCHTIIUTH BIUTUB PI3HUX T€OMETPUIHHUX
napaMeTpiB Ha poOOTy BITpoycTaHOBKH. OTpuMaHi TEOPETHUYHI Ta aHAJITUYHI
JaHl MOXYTb OyTH B3STI 3a OCHOBY TMpHU TMPOBEACHHI MOAAJIBLINX
eKCIIEPUMEHTAIbHUX AOCTIIKEHb Y Tally31 BITPOCHEPTreTUKU.

Ocobuctuii BHecok 3100yBaua. OCHOBHI pe3yJabTaTH JHUCEpTaIlii
OTpUMaH1 aBTOPOM CaMOCTiiHO. B ciiibHUX myOsiKaIisx JucepTaiiiioi poooTu

BKJIFOYEH] HACTYIHI TEOPETHYHI, aHAIITUYHI Ta TpadivyHi pe3yibTaTH, OTPUMaHI
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aBTOPOM: MOCTAHOBKH 3aJ1a4, YUCEJIbHI METOJM iX PO3B’SI3aHHS, pPe3yJbTaTh iX
peamizaiii Ha komm’torepi. Coiij 3a3HA4UTH, IO OJHA 3 HAYKOBUX CTaTei
orny0JIiKOBaHa B ypHali, BIAHECEHOMY /0 JIPYroro KBapTHIIIO BIAMOBIAHO 0
knacudikanii SCImago Journal Ha MOMEHT omy0OTiKyBaHHS .

Cryninb OOIPDYHTOBAHOCTI HAYKOBHUX I0JI0K€Hb, BHUCHOBKIB Ta ix
AOCTOBIPHICTB. OOrpyHTOBaHICTh Ta JIOCTOBIPHICTh pe3yJbTaTiB
JTUCEPTALIITHOTO JTOCIIJIKEHHSI 3a0€3MeUy€eThCsl KOPEKTHICTIO MaTeMaTHYHUX
MMOCTAHOBOK 3aJ1ad, BUKOPWUCTAHHSAM anpoOOBaHUX 3aKOHIB Ta CITIBBITHOIICHb
aepori[pOMEXaHiIKi, BUKOPUCTAHHSIM amapaty MaTeMaTUYHOTO MOJICITIOBAHHS
npoleciB OOTIKaHHS BITPOBOIO MOTOKY JIONATEH BITPOEHEPTETUYHUX YCTAHOBOK.
OTpuMaH1 pe3ynbTaTd HE CylepedyaTh pPO3paxyHKaMm pPOTOPIB 3a KIACHUYHUMHU
METOJaMH.

OOrpyHTOBaHICTh BUCHOBKIB Ta PEKOMEHJIAIl 3a0€3MeuyeThCsl TUM, 1110
BOHHM O€3MOCepeIHhO BUIUIMBAIOTH 13 OTPUMAHHX AHAIITUYHUX Ta YUCIOBHUX
pe3yabTaTiB qucepTaiiitHoi poootr. OCHOBHI MOJIOKEHHS JUCEPTaLIfHOT poOOTH
anpoOoBaHi BUCTyNaMu (Ta OTPUMAIIH IMiITPUMKY) Ha HAYKOBUX KOH(EPEHIIIsIX 1
ceMiHapax pi3HHUX PiBHIB.

VY 1inomy MoOKHa BBaKaTH, 110 HAYKOBI MOJI0KEHHS, BACHOBKH Ta IMiAXO/H,
pPO3BHUHYTI B JMcCepTallii, € JOCTaTHO OOIPYHTOBAHMMH Ta JIOCTOBIPHUMH,
OCKIJIbKU TPYHTYIOTHCSI Ha TIIMOOKOMY MOPIBHAJIBHOMY aHaIi31 AOCTIIKYBAHUX
SIBUIII TA Y3TOJDKEHHSIM OTPUMAaHUX PE3YJIbTAaTIB 3 poOOTaMU 1HIIINX aBTOPIB.

AHnaniz 3micty aumcepramii. [luceprtariiina po0OoTa CKJIaTa€eThCs 3
aHoTallli, BCTYIy, TPbOX PO3/11iB, BACHOBKY i CIIUCKY JIITEPATypH, KU MICTUTh
81 wnalimenyBaHHsa. Takoxx poOoTa MICTUTH 4 JOJATKU. 3aralibHUM o0csr
nucepTarlii — 158 cTopiHOK, 77 pUCYHKIB.

VY mepiiomy po3aiiai BAKOHAHO KOPOTKUW HApHC MPO OCHOBHI TOKA3HUKHU

eHeproeeKTUBHOCTI POOOTH BITPOYCTAaHOBKH, HABEJIEHO CIIOCOOU PO3PaXYHKY
JTAHOTO THUITY POTOPY: MPOAHATI30BaHO P ICHYFOUMX MOJIETCH TSl PO3PAXyHKY
BEPTUKAJILHO — OCLOBOTO BITPOJIBUTYHA Ta OTPUMAHO, IO OCHOBHOO TIEPEBAror0
IMITYJIb,CHUX METOJIB HaJ, METOJaMH YHCEIBHOTO I1HTErpyBaHHsS € BIJHOCHA
MPOCTOTa TOPIBHAHO 3 BUKOPUCTAHHSIM UHUCEITBHUX METOIB PO3B’SI3KY
nudepeniianbHuX piBHIHE HaB’e — CToKca, a TakoX MOKa3aHi mepeBaru potopa

Jlap’e nepen IHIIMMU TUTIAMU BITPOBUX TYpOiH.



VY apyromy po3jiii MokazaHo peajizalliio JIBOJIUCKOBOI IMITYJILCHOI TEOPIi,

10 3BOJUTHCSA JIO HACTYIMHOTO QITOPUTMY: CHJIM, IO JIFOTh Ha JIOmaTi Ta
TpaBepCH, 3 OJHOTO OOKYy, BUPAX)AIOThCS 4Yepe3 aepoauHaMidHi Koe]irieHTH
npo¢iniB jonaTi Ta TpaBepc (PO3paxoBYIOTHCS 3a MICIIEBUMH KyTaMU aTakd Ta
MICIICBUMHM BIJITHOCHUMH IIBHUAKOCTSIMH, SKI 3a3/aJIeTiab HEBIIOMI); 3 I1HIIOTO
OOKy — Il X caMml CHJIM BHUPa)KalOThCs 3a JIOMOMOTOK TEOPEMH IMITYJIbCIB.
[TpupiBHABIIKM BUpA3M JJIs CUJI, OTPUMAHUX BKa3aHUMHU JIBOMA CIIOCO0aMu, ISt
KOXKHOTO 3 aKTHBHUX MEPEPi3iB, MU OTPUMAIH CHCTEMY JBOX TPAHCIIEHICHTHUX
PiBHSIHB, 3 KO 3HAXOMATHCS BEJIMYMHH TaK 3BAHUX 1HAYKOBAHUX IIBUIKOCTEH

ITOTOKY.

Y  Tperhomy DOSI[iJ'Ii MNpCACTABJICHO PO3pPAaXyYHOK CHCPICTHYHHX

XapaKTEePUCTUK BITPOABUTYHA 3 YpaxXyBaHHSM 3MIHHOCTI JIOKaJIbHOTO YHCIIA

PeitHonpaca B miamasoni Re = 10% +5.10° B samexmocri BiJl BHKOPHCTAHHS
pi3aux kiacuunux npodurie NACA: 0012, 0015, 0018 ta 0021. luceprantom
MIPE/ICTaBIICHI PO3PAXyHKH BITPOJABUTYHA MPU PI3HUX T€OMETPUYHUX ITapaMeTpax
BITPOYCTAHOBKH, NPHU I[bOMY BpaxyBaHO MOXJIMBUN KYyT YCTAaHOBKHU JIOTMATI.
ABTOpOM OyJI0 OTpHMaHO, IO BapilOBaHHS KYyTy YCTAHOBKHM JIOMATI €
e¢(DeKTUBHUM 1HCTPYMEHTOM JUIsl 30UIBIICHHS 3HIMAHHS €HEprii 3 BITPOBOTO
HOTOKY.

Kosken 3 po3ainiiB 3aBepIiryeThes (hOpMyTIOBAaHHSM MPOMIKHUX BUCHOBKIB
JOCIIJKEHHS. Y 3arajlbHUX BUCHOBKAaX JI0 AUCEPTAIlii HABEICHO y3arajlbHIOKYl
pe3yabTaTu pooOTH.

B minomy auceprartisi € 3aBepIIeHOI0 HAYKOBOIO Tpalieto, sika BUKOHaHA Ha
BHCOKOMY HayKOBOMY PiBHI, B1JINIOB1/1a€ BUMOTaM aKaJIeMI4HOi IOOPOYECHOCTI Ta
BiJI0Opakae po3B’sI3aHHS BXKIIMBOI 3a/1a4l MAaTEMaTUYHOTO MO/JIeTtOBaHH:. BoHa
XapaKTEPU3yEThCS MUTICHICTIO 1 JIOTTYHICTIO BUKJIAy MaTepiaiy JOCIIKEHHS Ta
oopmIiieHa BIANOBIAHO A0 BUMOTI MiHICTepCTBa OCBITH Ta HAyKH YKpaiHH, 110
BHCYBAIOThCSl /IO JAMCEpTamiii Ha 3700yTTS HAyKOBOTO CTYMEHS JOKTOpa

dimocodii 3a cnerianpHicTiO 113 [IpuknagHa maTemaTHKa.

3ayBakeHHs 10 qucepTaniiiHOl podoTH:
1. KoedimienT mOTY>KHOCTI Ta MOMEHTY ( CT. 29) 3a5exaTh He TIJIbKU Bij

XapaKTEepHOIo uucia A , aje 1me | Bl MaclITaOHOTO e(eKTy, 1110 MPOSBIISETHC



B X 3anexxHocTi Bin yucia Pelinonbaca. [Ipore 1o ¢opmynu (1.5) He naeTbes
MOSICHEHHS, 110 00paHO 3a XapaKTepHUN PO3MIp.

2. Ha ct..32 cka3aHo, 1o caMuM CKJIAJTHUM METOJIOM 3 TOCHIDKEHHS PyXy
ra3y € 4ucjoBe po3B’s3yBaHHs piBHIHL HaB’e-Ctokca. Ciin Oyiio 0 akIeHTyBaTH
yBary Ha T€ MO pyX razy € TypOymneHTHHM. Jlmsg #Horo JOCHiHKeHHS
BUKOPHUCTOBYIOTh ocepeaHeHi 3a ®aBpom, abo PeliHonbacoM piBHsiHHS Hap’e-
Crokca. Ocepenneni piBHsHHS Hap’e-Ctokca € He3amkHyTuMu. Ha cboroji
BIJICYTHSl yHIBEpCaJIbHA MaTeMaTHYHA MOJEIb TYpPOYJIEHTHOCTI, SIK (Di3UIHOTO
SBUIA. BUKOPUCTOBYIOTHCS EMITIPUYHI MIAXOAH. BBaxaerbcs, 1o mpsime
4yuciaoBe MojientoBaHHs piBHSHL Ham’e-CTokca cTaHe MOXKIMBUM B KIHII
HUHIITHBOTO CTOJITTS.

3. B poznaini 2.8 (¢1.62) BUKIAIEHO METOIUKA PO3PAXYHKY €HEPreTUUHUX
XapaKTEPUCTHK BITPOYCTAHOBKHM 3 ypaxyBaHHSAM 3aJIEKHOCTI aepoJuHAMIYHUX
XapaKTEPHUCTHK €JIEMEHTIB Mpo(IiB JonatiB Bl yucia PeitHonbaca. Cuig Oyiio
0 HaJaTy MOSICHEHHS IO PO3YMIETHCS M1 MiCIIEBUM YuciIoM PeliHonbaca

4. ABTopoM KBamidikaiiitHOi HAyKOBOI Ipall po3poOJIeHO YA0CKOHAJIEHI
METOJUKH, aJTOPUTMH, ITPOrpaMHE 3a0€3MEUEHHS 3 PO3PAXYHKY XapaKTEPUCTHK
BITPOEHEPTreTUYHUX arperaTiB 3 BEPTUKAIbHOIO Biccto obeptanHs. [IpoTe aBTOp
HE IPUBOAUTH PE3YJIbTATH TECTOBUX po3paxyHKiB. Ciiij 0ysio O IpUCBATUTH OJUH
3 PpO3IUIIB TECTOBUM pPO3pPaxXyHKaMm JJii BU3HAYEHHS TOYHOCTI Ta MEX
BUKOPHUCTAHHS PO3POOJIEHUX METOJIMK Ta IPOrpaMHOTo 3a0e3eueHHsl.

3a3HayeHl HEAONIKM HE CTOCYIOThCS aKTYaJbHOCTI TPOBEICHUX
JTOCHI)KeHb, HAyKOBOI HOBH3HHU, JOCTOBIPHOCTI Ta MPAKTUYHOI IIHHOCTI
OTPUMaHUX PE3YJbTATIB 1 TOMY HE 3HUXYIOTh 3arajibHOi MO3UTUBHOI OI[IHKH

JYcepTaliiHol poOOTH Yy LILJIOMY.

3arajbHa oliHKAa po0OTH Ta BUCHOBOK.

Hucepramiitna poboTa € I[UIICHOI 3aBEpUICHOI KBadi(iKaliiHOO
HayKOBOIO TTpalero, OTPUMaHi pe3yJIbTaTH Ta BUCHOBKH MOBHICTIO BIATIOBIAIOTh
METI Ta TMIOCTaBJIEHUM 3aBJaHHAM. 3MICT pOOOTH TIOBHICTIO BIiJIIIOBITAE

cnemiansHocTi 113 [Ipukiiagna Mmaremartuka.



3a aKTyalbHICTIO, 3MICTOM, HayKOBOI HOBH3HOIO, OGIDYHTOBaHICTIO
BUCHOBKIB, MPUKJIaJHUM 3HAUCHHSIM OTPHMMAHMX Pe3yJbTATIB Ta BiACYTHICTIO
O3HAaK TNOpYyLIEeHHs 3100yBadyeM akaaeMiuHOl A06pOYecHOCTi, BBaXkalo, IO
pucepraliiina poGora «Po3pofka yHAOCKOHATIEHOrO0 METOMdy PO3paxyHKy
BITPOGHEPreTHUHUX arperariB 3 BEPTHKAILHOIO BicClo 0bepTaHHSI» BiAMOBinae
Bumoram Hakasy MOH Vxkpainu Ne 40 Big 12.01.2017p. «[lpo 3aTBepmkeHHs
Bumor 10 odopmienns auceprauii» (3 HactynmHWMH 3minamu) Ta «[lopsiaky
MPUCY/DKEHHsS CTYNeHsA AoKTopa (inocodii Ta ckacyBaHHsS pillieHHs pa30Boi
crieniasnizoBanoi BYEHOI paau 3akjiaay BHIIOT OCBITH, HAyKOBOi YCTAHOBHM MO
MPUCYJDKEHHST CTyNeHs noKTopa Qinocodii», 3arsepmkenoro IlocTaHoBoio
Kabinery Minictpis Ykpainu Ned4 Bin 12 ciuns 2022p., a 1i aBTop, Poxkesuy
AHTOH OIeKCcaHIpOBHUY, 3aCTyroBye MPUCYIKEHHSI HOMY CTyMeHsl NOKTOpa

dinocodii 3a crenianeHicTio 113 IMpuknagua MmatemMaTHKa.

OdiuiitHuii OMOHEHT,

JOKTOp TeXHIYHHUX HAYK,

npodecop, npodecop kabeapu

TPaHCIIOPTHUX TEXHOJIOT I

Ta MXXHAPOJHOI TOTICTUKH

YHIBEPCUTETY MUTHOI CIIPaBH

Ta pinancis /) Amnatoniit COXALIbKUI

[lignue Anaroniss COXALIBKOI'O 3acBinuyio:
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