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BIATI'YK

o(imiifHOrO OMOHEHTa, 3aBigyBada BIAAUTY BiIOpamifHMX 1 TEPMOMILHICHUX
nocnimkenb lHcTHTYTY mpoGnem mammHOOymyBaHHS iM. A.M. Iliaropnoro
HartionanpHoi akanemii Hayk YKpaiHW, TOKTOpa TEXHIYHUX Hayk, mpodecopa
Cwmerankinoi Harani BonmomumupiBau Ha auceprainiiiHy pob6oty KprorueHka
Henuca BonogumupoBuda «YTOYHEHI MaTeMaTHUYH1 MOJENI Ui AOCTIIKEHHS
BUIbHUX Ta BUMYIIIEHUX KOJIMBaHb PIIMHU B pe3epByapax», MoJaHy Ha 3100yTTs
HAyKOBOTO CTymneHs JoKTopa ¢inocodii 3 ramysi 3HaHb |1«Marematuka Ta
CTaTUCTUKa» 3a cremianbHicTio 113 «IIpuknagna MaremaTuka»

1. AKTyaJIbHiCTh TEeMH aucepTaii

Taki sBuIA, SK 3eMJIETPYCH, TEpaKTU Ta aBapii CIOCTEPIraloThCs y
BCbOMY CBITI. Lle Moke Mpu3BECTH 10 PyWHYBaHHS pe3epByapiB Ta CXOBUI 3
JIETKO3aMUCTUMH Ta OTPYWHUMH PEYOBHHAMH. TOMY TMpHU po3poOIli MPOEKTIB
TaKUX pe3epByapiB BaXJIMBO BPAXOBYBATH BIUIMB HABAHTAXXEHB, IO JIIOTh Ha
pe3epByap Ta piAMHY BCepeauHi. BuIIeCKyBaHHS JIETKO3aWMHCTUX Ta
TOKCUYHUX PEYOBMH MPHU pPaNTOBOMY 30BHIIIHBOMY HaBaHTAKEHHI MOXKe
COPUYMHUTHA HEraTHBHI €KOJIOTIYHI HACHIJKA Ta HAaBITh TEXHOICHHY
karactpody. Pi3Hi raiysi iHxkeHepii, Taki K aBia0yayBaHHS, paKeTHO-KOCMIYHA
TEXHIKa, MPOEKTYBAHHS TMOBITPSHUX YCTAaHOBOK, TPAHCIOPT, EHEPreTHYHE
MalIMHOOYAyBaHHS, XIMIYHA POMUCIIOBICTH Ta 1HII, ITUPOKO BUKOPUCTOBYIOTh
€JIEMEHTH TOHKOCTIHHUX KOHCTPYKIIH, SIKI MPAIIOI0Th B YMOBAaX IiJBUIIEHUX
TEXHOJIOTTYHUX HaBaHTaKeHb. Lli KOHCTPYKIIIT MOXKYTh BKJIIOUATH pE3epByapH,
Oaku, UCTEpPHU I 30epiraHHsd Ha(pTH, PAKETHOTO TMAJIHBA, JIETKO3AMMHUCTHX
ab0 OTpyWHHMX pedoBHMH. Bimomo, IO YaCTKOBO 3alOBHEHI pe3epByapH
O0COOJIMBO CXWJIbHI [0 CWJIBHUX IUIECKaHb. [HTEHCHUBHUM pyX pIAMHH, SKHUM

BUHUKAE B pe3epByapax, MPU3BOJIUTH O YTBOPEHHS BHCOKOTO JIOKaJi30BaHOTO
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TUCKY pIAMHUA Ha CTiHKHU. lle, B CBOI0O depry, Moke BUKIUKATH PYWHYBaHHS
OKpPEMHUX KOHCTPYKIIMHUX €JIEMEHTIB a00 BCl€i KOHCTPYKIIi, a TaKOX MOXKe
COPUYMHHUTUA BTPATy CTIHKOCTI Ta BIAXHWJIEHHS BiJ PO3pPaxyHKOBOi TPa€KTOPIi
MOJILOTY PaKETH-HOCIS.

3 ornsy Ha BHKJIAQJCHE BUINE BBaXKalo, IO TeMa aucepTallii 3700yBaya

Kproruenka /[.B. € akTyansHO10.

Jucepraiiisi CKIAQJAEThCS 3 BCTYILY, ISITU PO3JALIIB, BUCHOBKIB, CITUCKY
BUKOpPHUCTaHUX JKepen (162 HaliMeHyBaHHs) Ta TPbOX JTOAATKIB.

VY nepiromMy po3aiii MpoBEASHO aHall3 Cy4acHOI HAyKOBOIi JIITEpaTypH, Je
JETAIbHO PO3IJIAJAIOTBCSA MUTAHHS, [0 CTOCYIOTbCSI METOMIB PO3paxyHKY
MILIHOCTI Ta JUHAMIYHOTO CTaHy OOOJIOHKOBUX KOHCTPYKIIiii, 110 MatOTh BIJCIKH
YaCTKOBO 3alIOBHEHI1 P1IMHOIO.

Hpyruit po3nin npucBsidyeHU GOpMYITIOBAHHIO 3a]lay 1070 BUIBHHX Ta
BUMYIIICHUX KOJIUBaHb OOOJIOHOK OOEpTaHHS, IO MICTATh PIAUMHY. Y LBOMY
PO3/1JT1 pO3pO0JICH] AeTaai30BaHl MaTeMaTUYHI MOJCII JJIsl aHaJIi3y MIIHOCTI Ta
JUHAMIYHUX XapaKTEPUCTHUK OOOJIOHOK Ta OOOJOHKOBUX KOHCTPYKLIN, SKi
YaCTKOBO 3allOBHEHI PIIWHOK, 3 BUKOPUCTAaHHSAM BEPTUKAJbHUX Ta
TOPU30OHTAJIBHUX  MEPEropoAOK Uil  JeMi(dyBaHHS IUleCKaHb. Takox
OOIPYHTOBAHO BAXJIMBICTh 3BEICHHS 3aJady TIJIPONPY>KHOI B3aEMOJI 0
ITPAaHUYHUX IHTETPAIbHUX PIBHSIHb, Ta 3BEACHO CHUCTEMH JBOBUMIPHUX
IHTErpAJIbHUX PIBHSHB 0 OJHOBUMIPHUX ISl aKC1aJIbHO-CUMETPUYHHUX 3a]1a4.

Tpetiif po3ain NPUCBAYEHUN BUIBHUM KOJMBAHHAM PIIUHU B JKOPCTKUX
pesepByapax. B po3miini po3pobiieHi MareMaTHdHI MOJET IS JAOCIIKSHHS
BITPHUX KOJMBAaHb DPIIMHU B TaKWX pe3epByapax, BUKOPHUCTOBYIOYH METOIH
BIJIOKPEMJIEHHSI 3MIHHUX, METOAM TPAHUYHUX €JIEMEHTIB Ta TPAHUYHUX
CyTIepeJIEMEHTIB.

UerBepTuii po3aUT BUBYAE BHUMYIICHI KOJWBAHHSA  OOOJIOHKOBUX

KOHCTPYKIIiH 13 pimuHot0. TyT po3poOsieHO MeTo aHami3y BiOpaiiil piauHU B
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NPU3MATUYHUX Ta MWIHAPUYHUX pe3epByapax MiJ i€l NepioJUYHHUX
TOPU3OHTAJIBHUX 1 BEPTUKAIbHUX HABAHTA)XE€Hb. BHU3HAUYEHO BIUIMB YaCTOTH
crv 30y KEHHS Ha TTOBEAIHKY P1AMHU.

Y m’aroMy po3aull pO3TISHYTO €(PEeKTH MPYKHOCTI, CTUCIUBOCTI Ta
HENMHIMHOCTI pyXy PpIOMHH B pe3epByapax. TyT po3poOJeHO YHUCIOBY
IpoleAypy Ha OCHOBI METOJIY TPAaHUYHHUX EJIEMEHTIB Ta MYJIbTHUMOIAIBHOTO
X0y JIJIS YUCIIOBOTO aHaTI3y €(eKTiB HEMHINHOIO IUIECKAHHS B JKOPCTKHUX
000JIOHKaX OOepTaHHs MPH MO3A0BXKHIX 30yMkKeHHsX. BuxopucraHo crnabke
HeNiHIHE (QOPMYIIOBaHHS 3 NPUIYLIEHHSM, II0 BHCOTa MiAHOMY BLIBHOI
MOBEPXHI MaJia OPIBHSIHO 3 PaJilyCOM OOOJIOHKH.

BBaxato, mo nmceprauis Kproruenka J[.B. € 3aBepuieHor0 HayKOBOIO
mparero, BHUKJIQJICHHS MaTepialy Mae YITKy Ta JIOTIYHY CTPYKTypy, a ii
opopmieHHs BianoBigae Bumoram «llopaaky mpHUCYIKEHHSI CTYINEHs TOKTOpa
¢imocodii Ta ckacyBaHHS pIIIEHHS pPa30BOl CHEM1ali30BaHOI BYEHOI paau
3aKJIaJly BUILOI OCBITH, HAYKOBOI YCTAHOBU IIPO MPUCYAKEHHS CTYINIEHS JOKTOpa
¢1nocopdii» (mocranoBa Kabinery MinictpiB Ykpainu Big 12.01.2022 Ne 44) ta
«Bumoram 110 odopmieHHs aucepraiiii» (Hakaz MiHicTepcTBa OCBITH 1 HayKH

Ykpainu Big 12.01.2017 Ne 40).

3. 3B’A30K po00OTH 3 HAYKOBHMH NPOrpamMaMH, IUIAHAMH, Te€MaMH,
rpaHTaMmu

Hucepraiis  BUKOHaHa Ha  KadeApi  NPUKIATHOI  MaTeMaTHKU
XapKiBChKOI'0 HAIIOHAJILHOTO YHIBEPCUTETY PaIIOCIECKTPOHIKM Ta B pAMKaXx:

— JIepkOr0JKeTHOT HaykoBo-mociigHoi temu Ne JIP 0111U001758
«Po3poOka HAyKOBMX OCHOB aHali3y HECTAI[lOHApHOTO JIWHAMIYHOTO
HAIPY>KEHOTO CTaHy €JEMEHTIB EHEPreTMYHOro Ta IHIIOro OOJIaHAHHS 3
ypaxyBaHHSIM MOIIKOIKEHBY;

— pobotu mis JlepkaBHoro mignmpueMctBa «KOHCTpyKTOpChKE OrOpO
«IliBgenne» imM. M. K. Sdrens» 3a ToCHOAapCbKUMHU JOTOBOpaMHU

Ne TP 0114U101241 «IligBumenHs: e€(EeKTUBHOCTI €JIEMEHTIB KOHCTPYKIIii
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ACpPOKOCMIYHHUX CHCTEM TpPH CHJIOBHX Ta aepOAMHAMIYHUX HaBaHTAXCHHSIXY,
No JIP 0120U101241 «IligBuieHHsT €(EKTUBHOCTI €JIEMEHTIB KOHCTPYKIIIH
PaKETHO-KOCMIYHOI TEXHIKM MUIIXOM iX YHCETLHOTO MOJICTIOBaHHSI Ta
ontumizamii» 1 Ne JIP 0117000880 «JluHamigyHAa MIIHICT CJICMCHTIB
aCpOKOCMIYHOT Ta  OpOHETAaHKOBOI TEXHIKM I €0  MEXaHIYHUX
HABAHTAXKCHDBY;
— Trpanty MiHicTepcTBa OCBITU 1 Hayku Ykpainu «CyyacHi
OOYMCITIOBAJIbHI METOIW JUIS aHaji3y IUIeCKaHb B TaJMBHUX 0Oakax 3
MEePEropoIKaMI» B paMKax CIUIBHOTO YKPaiHChbKO-1HAIMCHKOTO MPOoeKTy (2019—

2021 pp.), y SKux aBTOp OpaB y4acTh SIK BAUKOHABEIIb.

4. Ctynminb OOIPYHTOBAHOCTI HAYKOBHMX II0JIO)K€Hb, BHCHOBKIB I
pPeKOMeHAalii

OOrpyHTOBaHICTh HAyKOBHX TOJIOKEHb, BHUCHOBKIB 1 peKOMeHAaIlin
3a0€3Me4YeHO KOPEKTHUM BUKOPHUCTAHHIM M1X0/IB 1 METOJIB OOUYHCIIIOBAIBHOT 1
MaTeMaTu4yHOi (P13UKH, METO/IIB YUACIOBOIO aHaJI3y, & CaM€ METO/IIB IPAHUYHUX
€JIEMEHTIB Ta TPAHUYHUX CYNEPEIEMEHTIB.

OtpuMaHni pe3yiabTaTd JA00pe y3ro/KeH1 3 aHAJITUYHUMH Ta YUCIOBUMHU
pO3B’sI3KaMy, OTPUMAaHUMH IHIIUMU BUeHUMH. Lle CBITUUTH PO BIpOTIAHICTH Ta
aJICKBAaTHICTh OTPUMAHUX y JAMCEpTallii pe3yIbTaTiB.

HaykoBi pe3ynbTaTu OysiM TpeAcTaBiieHI Ta OOroOBOpPEHI Ha BOCHBMHU
MDKHApOJIHUX HayKOBHUX KOoHGepeHIisx. [{e mo3Boisie BU3HATH pe3yNbTaTU SIK
BXKJIMBI Ta BIPOTIJHI, @ TAKOX CBITYUTH MPO IXHIO aKTYaJbHICTh JIJISi HAYKOBOI

CITIJIbHOTH.

5. OcCHOBHiI HAayKOBi pe3yJbTaTH, OJEpPKaAHIi aBTOPOM, Ta IXHS
HAYKOBAQ HOBU3HA

OcHOBHI pe3yNbTaTH, SKI CKJIANal0Th 3MICT AHMCEpTallii, JOCHTh MOBHO
BiloOpakeH1 y 28 HayKOBUX poOOTax, IO CBIAYMTH MPO BaroMicCTh OTPUMaHUX

3m00yBaueM BHCHOBKIB. OKpeMoO CHijfi BiJ3HAYUTH HAsSBHICTh 7 CTaTed y
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3aKOPJIOHHUX (PaXOBUX HAYKOBMX BHUJAHHSX, 3 SKMX 5 cTaTed omyOJiKOBAaHO y
BUJIAHHAX, SKI BKJIIOYEHO 1O MDKHApOIHOI HAYKOBOMETPUYHOI 0a3zu Scopus
(xBaptmii Q1 ta Q4).

30kpema, 3100yBad OTpUMaB TaKi HOBI HAyKOB1 pe3yJIbTaTH:

— no0yaoBaHO e(EeKTUBHMUI PENyKOBAaHUI METOJ TPaHMYHUX EJIEMEHTIB
JUISL pO3B’sI3aHHS KpalloBHX 3a7a4 Teopii MOTEHIIIady Ta HOB1 HAOIM)KEH1 METO U
YHUCJIOBOTO PO3B’S3aHHSI CHUHTYJSIPHUX IHTETPAJIbHHUX PIBHSIHB 3 ypaxXyBaHHSIM
BJIACTUBOCTEH S7Ep BIATOBIAHMX IHTETPAIBHHUX OMEPATOPIB Ta MEPEBIPKOIO
TOYHOCTI MOOYJOBAHMUX KBaJpaTypHUX (opMyn ajisi iHTErpaiiB 31 CiIaOKOIO
0COOIMBICTIO Ta 0COOIUBICTIO B ceHcl Ko,

— BIEpILIE JOCTIIKEHI €(PEeKTH B3a€EMHOIO BIUIMBY IMPY>KHOCTI CTIHOK Ta
IUIECKaHb PIAVMHU TMPU BUMYIICHUX KOJMBAaHHAX Ta 3HAWJACHI YMOBHU, KOJIH
YaCTOTH KOJIMBAHb CTIHOK 1 PIIUHU € OJU3bKUMU;

— PO3p0OIEHO METO TPAHUYHUX CYTEPEIEMEHTIB AJisl PO3B’sI3aHHS 3a/1a4
PO KOJIMBAHHS PIAMHU B OOOJOHKAX 3 BHYTPIIIHIMHU TOPU3OHTAJIBHUMHU Ta
BEPTUKAIBHUMHU MIEPETOPOIKAMH, K1 CTABISATH JJISl TACIHHA IJICCKAHb;

— HaQJaHO YTOYHEHY OIIHKY 4YacTOT BUIBHUX KOJWBaHb pIAUHU B
HKOPCTKUX UWIIHAPUYHUX 1 UATTHAPUYHO-KOHIYHUX OOOJIOHKAX 3 ypaxyBaHHAM
T CHJIHM TSDKIHHS,

— TIPOBEICHO YTOYHEHE JIOCHTIKEHHS KOMOIHOBAaHUX BEPTHKAJILHO-

TOPU30HTAIBHUX HABAHTAXKEHb 3 YPAXyYBAHHAM NPYXKHUX €PEKTIB.

6. IlpakTuyHe 3HAYeHHS O/IePsKAaHUX Y POOOTI pe3y/bTaTIB

Otpumani B JucepTaimii pe3ylbTaTH MalTh BAXKIWBE MPAKTUYHE
3HAYeHHS 1 MOXYTb OYyTH YCHIIIHO BHUKOpPUCTaHI Yy cdepl NpOEKTyBaHHS
KOHCTPYKIH, 1110 MICTATh PIAUHY.

Psn  pesynpTarTiB Ta  peKOMeHAAINd  NPUKIATHUX  JTOCIIIKEHb
TUCcepTaIiitHOi poOOTI BUKOPUCTAHO TPH BUKOHAHHI CHUTHBHOTO YKPAaiHCHKO-
1HA1MCBKOrO MpoekTy «CydacHl 00YMCIIIOBaIbHI METOU JUIsl aHAJI3Y IJIECKAHb

B TNajquBHUX Oakax 3 meperopoakamm» (2019-2021 pp.), npu BUKOHAHHS
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JepKaBHUX OFOJKETHUX TEM Ta TrOCIOAapyYUX JOTOBOPIB 3 KOHCTPYKTOPCHKUM
oropo «IliBgeHHe». BianmoBigHMI aKT BOPOBAKCHHS HABEJIECHO Y J0JaTKy b

TucepTarii.

7. JoTpuMaHHs 3100yBa4yeM aKa/JieMi4HOI J00pPOYeCHOCTI

3a pe3ynbTaTamMH aHami3y aucepTarmii Ta myOsikamiii 3a ii TeMow He
BUSIBJICHO (DaKTIB MOPYIICHHS aKaJeMidHOi J0OpodecHOCTI. BijicyTHI eaeMeHTH
danscudikamii ym ¢adpukaiii Tekcty B poOoTi. lle cBiqunTh Mpo BUCOKUIA
CTyHiHb HAyKOBOi JOOPOCOBICHOCTI Ta BIAMOBIIHICTH BHMOTaM ETHYHHX

CTaH/apTIB Y IPOBE/ICHHI HAYKOBUX JOCIIIKEHb.

8. IuckyciiiHi M0JI0KeHHS Ta 3ayBaKeHHS J0 3MICTy aucepraumii
1. Jlomy1ieHO HETOYHOCTI y TTO3HAYEHHSX, a caMe y posainax 2 (c. 61)1 3

(c. 93) xopcTka NHOBEpXHs IO3HAYAEThCS SK G, Tak 1 S;; y po3aum 3

BUKOPUCTAHO PI3HY MOCHIJOBHICTh Yy TO3HAYEHHI LMJIIHIPUYHOI CHUCTEMHU
koopauHart: Ha c. 83 (r,0,z),anac. 84 (r,z,0).

2. Y o¢opmynax (3.11) nHaBemeni He BCi (QYHKII, IO MOXYThb
BUKOPUCTOBYBAaTUCh SK 0a3MCHI (PYHKIIi TpH JOCHIPKEHHI BUMYIIEHUX
KOJIMBaHb.

3. Ha puc. 4.13 nominbHo moka3atu ¢$a3oBi MOPTPETU Ta 3MiHY MigHOMY
PIBHS PIIMHU NOPIBHSIHO 3 TpadiuHUMHU 3aJIEKHOCTSIMU, SIK1 HalaHO Ha puc. 4.9.

4. baxaHo y poOOTI pPO3IJISAHYTH KOJHMBAaHHS PIAMHA B KOHIYHHUX
pe3epByapax 3 MeperopoikamMu.

[Ipore 3pobiieHi 3ayBakeHHS HE BIUIMBAIOTH HA IIJIICHE CHPUIHSATTS

po6OTH 1 piBEHb OTPUMAHUX HAYKOBUX PE3YJIbTATIB.

BucHoBok

Huceprauis Kptoruenka Jlenuca BonogumupoBuua Ha TeMy «YTOUYHEHI

MaTeMaTU4YHl MOJENI Uil JOCHI/DKCHHS BIIBHUX Ta BUMYIICHUX KOJHBAHb
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pIIMHU B pe3epByapax», 110 MOJaHa Ha 3100yTTS HayKOBOI'O CTYIEHS JOKTOpa
dinocodii 3 ramysi 3HaHb 11 «MartemaTrka Ta CTaTUCTHUKa» 3a CIEIIaIbHICTIO
113 «IIpuknamHa MaTeMaTHKa» € aKTyaJIbHOI, 3aBEPIICHOI0 HAyKOBOIO
npariero, sika BUKOHAaHA Ha HaJIEKHOMY HayKOBO-TEOPETUYHOMY PIBHI 3 JIOTTYHO
Ta JOCTYITHO BUKJIAJCHUM MaTepiaJioM.

B mucepramii po3B’s3aHO BaXJIMBY HAYKOBO-TEXHIYHY MpoOIeMy, sKa
noJisirae B po3po0JIeHHI Cy4yacHOTO €()EKTUBHOTO OOUYMCIIOBAIILHOIO METOMY
JUIS aHalli3y BUIBHUX Ta BHUMYIICHMX KOJHBaHb PIAMHU B pe3epByapax 3
MEePEropoIKaMH PI3HUX THUMIB JJIs 30€pPEKEHHS JIETKO3aMHUCTUX Ta OTPYHHUX
PEYOBHH.

Braxaro, mo 3100yBau Kprotuenko Jlenuc BosogumMupoBuy 3aciiyroBye
Ha TPUCYJKEHHSI HOMY HAyKOBOT'O CTyIEHs JoKTopa (isocodii 3 ramysi 3HaHb
11 «Marematuka Ta CcTaTHCTHKa» 3a chemianpHicTIO 113 «IIpukmanna

MaTEMaTHuKa».

OdirifiHuii OTIOHEHT,

3aBilyBay BIAJILUTY BIOpaIIMHUX 1

TEPMOMIITHICHUX JTOCHIIKeHb [HCTUTYTY

po0seM MalMHOOY 1yBaHHS

M. A. M. Ilinropuoro HAH VYkpainu,

JIOKTOp TEXHIYHUX HAYK,

npodecop " Harans CMETAHKIHA

[linnuc n-pa TexH. HayK, npod.
Harani CMeTaHKiHOT 3aCBIIUYIO

Y4eHuii cexperap
[HcTUTYTY NpobaeM Ma

im. A.M. ITigropsoro

JOKTOP TEXHIYHUX HayK Cepriit YIPIMOB
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