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[Tpukiiaana MareMaTHKa

1. AKTyaJbHICTH TeMu aucepranil

AKTyanblicTh podoTH 3ymoBieHa 1noTpedolo y HaAICrkuX HOCIAX Ta [OLIYKOM
CXeM, 110 3MEHIYIOTh KOHCTPYKTHBHY Macy Oe3 BTpaTH CHEPreTHHHUX XapaKTCPHCTHR.
[leperiekTuBHUM PILICHHAM € aBTOQAKHA pakeTa, y SIKIH 4acTHHA KOHCTPYKILT BUKOHYC
TAKOK POJib HANBHOIO; LE A€ 3MOTY NIABHILMTH MacoBHil Koe(illieHT IOCKOHAIOCTI Ta
3pOOMTH  Majll  3alyCKH TeXHONOMUHO  Ta  eKOHOMiuHO AoUlUIbHUMH. KiIioH0BOHO
HAYKOBOIO 3a/@ueio /11 peaiizanil wiei KOHLICHILLT € JIOC/JUKEHHS Ta MPOrHO3YBaHHS
pexuMiB podoTH ABATYHA 3 HCHTPAILHHAM TiOM-razupikaTopom, JC¢ HOCAHYIOTHCH
fpoleck rasudikaitii 1oaiMepHOro nanusa, TCIUI000MIHY 31 CTiHKaMK Ta rasoMHamMiKi
B Kamepl 3ropsaHis.

Y aucepraiii  3100yBau  30CCpPEUKYCThCA  HA  MATCMATHAHOMY onuci 14
HUCEILHOMY MOJIEIIOBAHH TEPMOIA30/IMHAMIKH: BUKOHYE PO3PaxyHKi PIBHOBAKHOIO
CKIaly [POAYKTIB 3ropsHHs # HPOBOANTH NPOCTOPOBC CFD-mosientoBatHs CTHCIIHBOT
Teuil Ta TerooGMIHY JUls pI3HHX TeOMETpii | PEKMMIB; OLIHIOE TEIIOBI MOTOKH i
yMOBH CTIIIKOrO ropitts B gamepi. OTpHMani 110/ TUCKY, TemMICpatyp I HIBMAKOCTI, a
TAKOK 11apaMETPHUHI 3aleKHOCTI TCIUIOBUX HABAHTAKCHD i wBuaAkocTi rasudikanii
noaaHo y (opmi, HpHaTHii Juis HOAANIBLIOTO anaiizy Ta obIpyHTOBaHOIO BHOOPY
7iana3zoHiB reoMeTPUUHUX | POKHMHHX [lapaMeTpiB Ha OCHOBI MOJIEII.

2. OcobucThii BHECOK 3100yBavua B OTPHMAHI HAYKOBHX pe3y/ibTariB, HAIAHUX Y
quceprauiitiiii podori

3100yBa caMocTiiiHo chopmysnoBas MeTy i 3aBjaHHs 0CHiKeHHs, po3poOHB
(pizuKo-MaTeMaTH4Hy MOCTaHOBKY npollecis y JBMIYHI aBTOQ@KHOrO THITY Ta
o0Oy/yBaB i BepuIKyBaB 1IPOCTOPOBY CFD-Mozeinb. BUKOHAHO BAACHI TCPMOMHAMIYH

PO3paxyHkH PIBHOBAKHOIO CKjALY [POJLYKTiB, [POBEAEHO cepil NapameTpuiiuX



OGUNCITIOBAIBHUX EKCIICPUMENTIB, 3ificieHo iHTepnpeTaltiio pesyasraris. Ha rmijicraBi
OJIePKAHNX JlaHUX aBTOpP CHOPMYIIIOBAB TEXHiUHI PEKOMEH/AILT 11010 KOHCTPYKTHBHHX
napameTpis i pesKHMIB POOOTH JIBUI'YHA Ta NiArOTYBaB OCHOBHHH TEKCT anceprauii |
nyGaikaiii 3a temMoto. Y ciiBaBTopehbkux podoTax BH3HAYAILHAM € BHECOK 3100yBaya y
MOCTAHOBKY 3a1aH, peanizailiio Mojieseit i anaiis oTpuMaHnX pe3ysIbTaris.
3. Cryninb 06rpyHTOBAHOCTI HAYKOBHX 110J10/K€H b, BUCHOBKIB Ta peromenaaiii

HaykoBi ronokenHs i BUCHOBKM OGrpyHTOBaHi: 3aj1a4l MOIAHO B KOPCKTHIH
(isuKo-mMareMaTiUHilil  MOCTANoOBIL:  BMKOHAHO TECPMOIMHAMIYHT  pO3paxyHKH
piBHOBazkHOro cknaay Ta npocropose CEFD-monemopans Teuil # TerooOMIHY B
kamepi 3ropsiiis, Yncesbii pesylbTatn NiIrBEP/KEHO KOHTPOJIEM CITKOBOI 301KHOCTI
Ta TIEPEBIPKOIO eHEepreTHUHUX OAJaHCiB; HABE/CHO [COMETPIO, rpaHuyli ymoBu i
napameTpy Moselici. Pexomenjiaiii crnupaiorhes Ha apamMeTpuuti po3paxyHKd Ta €
JLOCTATHHLO @PrYMCHTOBAHUMHM JUISH IPAKTHYHOIO 3aCTOCY BaHHA.
4. HaykoBa HOBH3HA OTPUMAHNX ABTOPOM PE3yJibTaTiB

Jluceprauiiina poGora MICTHTE Pe3y/ibTaTH, L0 MatOTh CaMOCTiHHY HAyKOBY
HOBM3HY y c(hepi MATEMATHIHOIO Ta KOMIT IOTCPHOIO MOIC/IIOBAHHS [POLECCIB Y JIBUI'YHI
aprodakHoro Triy. HoBusna BU3HAYACTBCS TAKMMU [10JIOZKEHHIMM!
-Po3poliicto yucelbHY MONCL Fa30iHHaMivHuX | TCII000MIHHUX [polleciB y Kamepi
3ropsHis aBTo(amxHOro JBHIYHA 3 ypaxyBaHHAM UCHTPAILHOIO Tiia (razudikauiiinot
KamepH ) Ta [1CPExo/ly HOJIMEPHOIO MajiiBa 3 TBEPAOro B pLIKMI Ta ra3ono/ioHI cTaHu i3
TEIJIOBOIO B3ACMOJICIO 3 KOHCTPYKILI€10.
-Briepiie METOIaMK MaTeMaTHHIONO MO/ICIIOBAIHS A0C/UIKEHO nepedir razoanHaMiku
i TeruiooGMiny MPOAYKTIE 3rOpsiHS HOBOIO 110JIMCPHOIO HAJMBa Ta BCTAHOBICHO
JAKOHOMIPHOCT] PO3IIOILY TeMIICPATYPHUX | HIBUAKICHUX MOMIB Y Kamepi 3ropsiHiis 3a
PI3HUX PEKUMIB.
Briepiie  3acobamu  KOMITIOTEPHOTO  MOJICIIIOBaHH s  [ILATBEPAKCHO epeKTUBHICTD
3aCTOCYBAHIA Ta3U(IKOBAHOrO MTOAIMEPHOIO Na/lnBa: MOKA3aHO, 10 HOIO MOEAHAlHS 3
IBEPAMMK - OKHCHOBaYaMi  3a0e30e4yc  ITUTOMUIA imirysibe 240-280 ¢; BH3HAYCHO
mBMakicTs rasudikanii nonietuseny y rasudixaniiiniii kamepi, okpemo BiJI3HA4EHO
HLABHIILCHHS MACOROT IOCKOHANOCTI PAKETH 3@ PaxyHOK Bi/ICy THOCTI MeTaneBux Oakis.

Y CyKYNHOCTI 11 pesy/bTatn CTaHoBisTh 0COOUCTHI  BHECOK 3100yBava Ta

POZBUBAIOTH TXOAH 3 MOACIOBAHHS [UTS JIOCIJUKCHHS aBTO(azKINX JIBUIYHIB



S. IpakTiyne 3HAYEHHS OTPHMAHHX pesyabTaTis

OrpuMani pesy. sTaTh MaioTh HPUKIALHY HHHICTH JUTs Mojienell npocKTyBaHHs
arodaKHUX PaKCTHUX JIBUIYHIB 3 HEHTPAILHAM Tiziom. Po3polliena mMaTemaTHiHa Ta
qpeelbHa MOJCH JAIOTh 3MOTY HPOTHO3yBaTH 10Js THCKY A TeMieparypH, TeILIOBI
HaBaHTakeHus Ta  podoul  rapaMeTpu  Kamepu H o coria. Moaens — MoXKe
BMKOPUCTOBYBATUCH JUIs J1000pY PallioHa/ibiuX reOMeTpHHHHX PO3MIpIB | PEKHUMIB.
PesysbraTi 3aiydeno y npockTax 3i CTBOPCHHS agrodaxnoi paxkeru na 6asi JIHY im.
OJiecs [ onuapa.

6. BHCHOBOK PO MOBHOTY 0ny0[IiKyBaHHA OCHOBHHX NOJAOKCHDL JucepTanii

3a pesyasraramu poboTu onyGInikoBaHo 4 crarti: Al —— y (haxoBux KypHaiax,
iHsekcoBatux y Scopus, i Bl —— y marepiajax MizkHaposHoro konrpecy. CyKynuicTs

nyGrikaiiit Biodpakac KIo4oBi HON0KEHHS scepTallii (TepmMosMHamiuti po3paxyHKH,
noctanoska i peanizanis CFD-monei, napaMeTpuuHi pesyisrari). lemaruka npaib
HoBHiCTIO BLUIOBI/AC 3MicTy jmcepraiii. AnpoGailis pesyabTaris Bi/0yhacs Ha 4-X
MisKHAPOIHHX KOH(DEPEHILisX.

7. AHAJi3 OCHOBHOTO 3MicTy poboTH

Jluceprallist Mac HiTKY CTPYKTYpY: BCTYII, TPH PO3/1L/1H, BUCHOBKH, CIIHCOK JUKEPEI]
(72 waiim.). oMU JIOMATOK: saraibhuit odear — 123 ¢., y Tekeri 31 pueynok i 6
TaGnuik. Y BCTYN 10JaHO 38'430K podOTH 3 TEMaMK H/IP JIHY 2020-2023 pp., 110
HIETBEPIEKY € BIPOBAJUKCIIHSA PE3YIBTATIB POOOTH.

Y poytini 1 cueTemMarn3oBaio HepeiyMOoBH i cyuachi MizXOAM: MOJAHO ICTOPIIO
dopmyBans i1l apTopanimux Hociis (1.2), 6Ga3oBy KOHIENILIO ABUTYHA aBTO(QAKHOIO
iy (1.3) Ta 0COGAMBOCTI CXCM 13 HCHTPATBHUM tiom (1.4). OkpeMo HaBe/ICHO ONKC
naboparopHol MoAesl Ta BY3Ja razudikaliitol kamepy i3 jocTpallisMi CTEH/IOBHX
BUITPOOY Batlb, 1110 KOHKPETH3YC IPCAMET 110/J1bLIOTO MOJACTIOBAH .

POy 2 LPUCBAUCHO TCPMOJAMHAMIUHIHN yacTHHi: cQOpMOBAHO  AHATITHUIHY
MOJICIL  3rOpslig psjly MOTCHILHHMX nap OKucaoBada 3 MajbHHUM, po3paxoBaHo
pIBHOBaKHMI CKJIAZA TPOJYKTIB 3rOPAHHI, ONCPKAHO TEPMOJMHAMIUHI  BIIACTHBOCTI
430801 CyMillli Ta BHKOHAHO TOPIBHSIbHHH analis pizHUX NATMB JUlS PakeTH 3
apTodakHUM ITPUHILATIOM.

Y poutifi 3 BUKIQJEHO MATCMATHUHY Ta HUCCIbHY MOCTAHOBKY I KoMmII'tOTepHYy

pealizallito B NPOrpaMmHOMY 11aKeT| ANSYS: onucano nody10By CiTKH, FpaHutil yMOBH



ta cepii CFD-po3paxyHKkis. 3a pesyibraramud MOACTIOBAHHS BM3HAYEHO TEIMJIOBI MOTOKH
ha eneMenTax rasdikaitiinol kamepy, OIHEHO MOKIMBHH NOKA3HHK HIBUJIKOCTI
rasudpikanii nosieTuaeHy i Jlanason  NMMTOMOIO IMITYJIBCY, 1110 BWKOPHCTAHO JUlf
(GOpMYBaHHs BUCHOBKIB Ta TEXHIMHNX PEKOMEH/1allii.

Matepiaiu auceprallii CTaHoBATh camocTiiiie 3aBepuicHe jocaiukenns. Buknal
noOy10Balo  1OCIII0BHO:  KOKEH PO MICTHTH  MJICYMKOBI  MOIOKEHHSA, 11O
KOPE/IIOIOTh 13 METOI0 Ta 3aBlaHHIMH poGoTu. Jlkepena BMKOPUCTAHO KOPEKTHO,
GiGaiorpadiuni mocuaanis 0GOPMICHO HAICHKHHM HUHOM.

8. OuiHKa CTPYKTYpPH AncepTautii, MOBH Ta CTHJIIO BHKIAICHHS

Jluceprallis Mae  KiacuuHy CTPYKTYpy: BCTYIl, TpH pO3JIK 3 MPOMIKHAMM
BHCHOBKAMM. 3arajibHi BHCHOBKHM, CITMCOK JUKCpen 1 JIONaToK, marepiail  1oiaaHo
MOC/I0BHO, LIIOCTPATHBHNI MaTepial BUKOPUCTAHO JIOPEHHO. Hanucana ykpalHChKO
MOBOIO, 13 KOPCKTHOMO HAyKOBOIO TCPMIHOIOTiCIO,  ICTOTHHX ophorpadiuHux  uu
CTUAICTHUHMX OPIXiB  He BMABICHO, (OpMYJIH, HO3HAUCHHA Ta GibsniorpadivHi
rocuaanis oopMICHO BIJINOBILIO 10 BUMOL.

9. 3ayBakeHHs 110/10 3MICTY amncepranii

|. YV poori Hpakye CHCTEMAaTHYHOIO NapamCcTputioro anaaizy Juisl OLLNKKM BIUIMBY
COHOUOBMX 3MIHHMX Ha MoJe/ioBais podorn asuryha. Hanpuknai, Oyi10 0 KOpPHCHO
JOCHIAMTH 8K BAplOBAaHHS CHIBBIIHONICHHA nalible/oKuesoBad, iamerpa najrnBHoro
CTPHIKIS UM THBHIKOCTI HOTO [Mosaui BILIHBAIOTL HA TATY Ta ePEKTHBHICTD.

2. YV auceprailil  nposeicte  Moaciiosaiig - JULA BapiaHTy i3 ICOMCTPUUHOIO
HOCTAHOBKOW, /& LCHTpaIbHE TII0 MOBHICTIO po3MillleHe B KaMmepi 3ropsuis, 1 He
BUXOAMTH 3a KPHIHUHWI tepepis. Bapro Oyno Ou  po3NIAHYTH KoHdirypauito 3
BUCTYLIAHHSM 1IeHTPANBHOTO Tila 38 KPUTHKY B COIJT, OCKIJIbKM Taki corjia Tex €
[epeleKTHBHUMA Ul aBTO(aKHNX jBurytis, i Taki Kon@irypauii onycanl B
[OMEPeliHiX CKCIePUMEHTaIBHIX POOOTAX.

3. JlowiashHo Oyno O BHOKPCMHTH pO3AI i3 TEXHIYHUMH peKkoMeH1alligMK - Ta
BHCHOBKAMH MO/ICIIOBAHHS,

11. 3arajbHi BUCHOBKH

Jluceprauiiina podora M.B. Cwmus ¢ 3aBepiuicHum J10 SHKEHHSM Y ranysi
NPUKNAHOT  MATCMATHKW:  [TO/1AHO  KOPCKTHY TEPMOIa30/IMHAMIMHY  [TOCTAHOBKY,

BHKOHAHO PO3PaxXyHKH pIBHOBAKHOIO CRIALY T cepit Tpupumipuux CFD-mojenoBatb



CTHCMBOT Teuil i TerIooOMiHy B Kamepi 3ropsitis 3 IEHTPAIBHAM TUIOM. Orpumani
Moasl THCKY. TEMIEpatyp 1 IHIBMAKOCTI Ta apamMeTpuUHi  3aCKHOCTI  TCIIOBHX
HaBAHTAKeHb € Y3TOMKEHUMHU Ta [PUIATHUMM Ul OOrpyHTOBAHOIO BUOOPY
FEOMETPUUHMX | PCKUMHUX NApameTpiB y [MOJAa/IbHIKMX pO3paxyHKOBO-aHaJ I THYHHX
poGorax. PiBeib BHKJIQJIEHHS, 3aCTOCOBAHMNI] MaTeMaTUuHUi | YUCeAbHUI anapar Ta
nyonikaiiiina 6asa BUUIOBIAIOTE BUMOTaM J10 jucepralliif 3a crneuianasnictio 113
«ITpuksianna maremarvka». PodOTY JIOLIILHO JONYCTHTH 10 HPHIIOAHOTO 3aXHCTY,

aBTop 3ac/iyroByc Ha [IPHCYJUKCHTEA 3a3HaYCHOro HayKoOBOIO CTYIICH.

OddinifiHnit onoHeHT,

KaHIMaT TEXHIYHUX HayK,
cTapiinii HayKOBHI CNiBPOOITHHK
[HCTUTYTY ICOTEXHIYHOI MeXaHiKH
im. M.C. [Tongkosa
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