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Jep>kaBHHH 00J1iKOBHI HOMep: 0221U100928

Jep>kaBHUH peecTpaniliHUI HOMeP: 0120U002085

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 11-01-2021

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: I1o6yn0Ba reoMmeTpu4HOI MOiei coria JlaBassi 3 LeHTPaIbHUAM TiJIOM 32 JOTIOMOTOI0 HATYPaJIbHOI

napameTtpusatii Ta popmysn Opene.
IToyaTok eTamy: 02.2020
3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0coou (200 ITIB ¢izuyHOi 0c00H): [HCTUTYT KiGEpHETUKM
iMm.B.M.I'nymikoBa HAH Vkpainu

Kopg 3a €IPIIOY: 05417176

Micue3Haxoa KeHHs: 03680, MCII, Kuis-187, np.Axkaziemika [Jymkosa 40
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380445262008, 380445264178

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoayKeHH: 01601, m.Kuis-01, ByJI. Boslonumupceka, 54
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuais HauioHanbHoi akagemii Hayk YKpainu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCcyBaHHSA (THC. rpH.): 300




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TobGynoBa reoMeTpUYHOI MOJieJli coria JlaBassi 3 eHTpajJbHUM TiJIOM 32 JOIIOMOIOI0 HaTypasbHOI IapaMeTpu3aaliii

ta popmys Opene.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Construction of the Laval nozzle geometric model with central body using natural parameterization and Frenet's

formulas.

Pedepar yKpaiHCBKOIO:

Merta po6oTu — po3po6ieHHSI METO/iB, JITOPUTMIB Ta IPOrPaMHOr0 3ab6e3led4eHHs J1s 100y10BU TEOPETUYHUX
KOHTYPIB 30BHIIIHBOI Ta BHYTPIlIHbOI IIOBEPXOHb COILJIA i3 LLIEHTPaJIbHUM TijIoM. 1. PO3p0o6yieHO MaTeMaTUyHi
MogeJli, MeToIu HeryagKoi onTuMisaiii Ta mporpaMmHe 3a6e3nedeHHs 1711 I00YAO0BU IIJIOCKUX KPUBUX Y
HaTypaJbHill napameTpu3salii 3 KBaAPaTUYHUM Ta KyOiYHMM 3aKOHaMU PO3IOJiTy KpUBUHU. BOHY NIpu3HaveHi 1is
anpokcumanii S-rnozi6bHMX GparMeHTiB 30BHIIIHBOTO KOHTYPY COILJIA Ta KOHTYPY LIEHTPajIbHOro Tija. 2. Po3pobseHo
MaTeMaTU4HY MOJI€JIb Ta AJITOPUTM T€OMETPUYHOTO yCEPEIHEHH IVIOCKUX KPUBUX Y HATypaJIbHil TapaMeTpu3allii
1151 T0OYZ,0BU YCEPEHEHOTO KOHTYPY LIEHTPaJIbHOTO Tijla A4J14 OEeKiNIbKOX H0ro MOoJI0KeHb. 3. PO3po6ieHo meTonu
BHUOOpPY ONTUMAJIbHUX NIapaMeTpiB B y3arajibHeHii popmyii Janambepa aJist HabawkeHHsT QyHKIiHN 1BOX 3MIHHUX,
3alaHux abo Ha MpsiMiit, a60 Ha M napasesbHUX NPSIMUX; PO3P006JIEHO KBa3iHbIOTOHIBCHKI Ta HBIOTOHIBCBKI METOAM
17151 T00YN0BU S-MOAIGHNX KPUBUX. 4. PO3p06s1€HO KOMIIJIEKC IIPOrpaM [1Jisl OOY0BY KOHTYPY LIEHTPAJIbHOTO Tinla
32 33JaHUM 3aKOHOM 3MiHMU IJIOIL JJIS NEKiJIbKOX MOJIOKEHDb LEHTPaJIbHOTO Tijla. MaTeMaTu4Hi MOJesli, METOOU Ta
IIporpamHe 3a6e31e4eHHs [IJIaHyeThCSI BUKOPUCTOBYBATU B IPOEKTHUX i KOHCTPYKTOPChKUX Minposaninax JI1
«IBuenko-TIporpec» nj1st 3MEHIIEHHS TepMiHy TPOEKTYBAHHS COIIA JIaBasisl 3 BHYTPIIHIM TiJIOM Ta MOKPAIlEeHHs

MO0 XapaKTEePUCTUK HA BiANOBIIHICTb TEXHIYHMM BUMOTaM.

Pedepar aHI1iliCbKOIO:

The purpose of the work is to develop methods, algorithms and software for constructing theoretical contours of
the external and internal surfaces of a nozzle with a central body. 1. Mathematical models, nonsmooth optimization
methods and software for constructing plane curves in natural parameterization with quadratic and cubic
curvature distribution laws have been developed. They are designed for approximating S-shaped fragments of the
external nozzle contours and the contours of the central body. 2. A mathematical model and an algorithm for
geometric averaging of plane curves in natural parametrization to construct an averaged contour of the central
body for several of its positions have been developed. 3. Methods for choosing the optimal parameters in the
generalized d'Alembert formula for the approximation of functions of two variables, given either on a straight line
or on M parallel straight lines have been developed; quasi-Newton and Newton methods for constructing S-shaped
curves have also been developed. 4. A set of programs for constructing the contour of the central body according
to a given law of variation of areas for several positions of the central body has been developed. Mathematical
models, methods and software are planned to be used in the design and constructing departments of SE
"Ivchenko-Progress” to reduce time of the design of Laval nozzle with internal body and improve its characteristics
according to technical requirements.
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Koau TeMaTHYHHX PYOPHK: 27.47.19
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MatemaTi4Hi MOZIEJIi, METOM Ta IPOTPAMHI peastisalii airoputmis no6ynosu S-
NOJiOHMX IJIOCKUX KPUBUX y HATyPaJIbHIl apaMeTpu3allii 3 KBaApaTUYHUM Ta KyOiYHUM 3aKOHAMU PO3MOiTy

KpUBUHU

Hassa HTII aHr/1ificbKO¥0: Mathematical models and methods, software implementations of algorithms for

constructing S-curves in natural parameterization with quadratic and cubic laws of curvature distribution
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

ITpuunnu, yepe3s saki HTII He 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJIbTaTH: [1porpaMHO-TEXHOJIONYHA JOKYMEHTALis

l'asy3s 3acToCyBaHHs: 72.19 JlocimKeHHs i eKCriepUMeHTabHi Po3po6Kku B cdepi iHIMNX NTPUPOIHUYHX i

TEXHIYHUX HayK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Maremaruyni mogesni Ta MeToau, IporpamHi peasizaiii aropuTMmiB MpU3HadeHi 118 anpoKCUMaliii

S-nozi6HUX PparMeHTiB 30BHIIIHBOTO KOHTYPY COILJIA Ta KOHTYPY L@HTPAJIbHOTO Tifa.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,
TEXHOJIOTI! TOIO) /17151 3a0€3TeYeHHs] €KCIIOPTHOTO MOTEHIIiaNy Ta 3aMillleHHIo iMnopTy, [ligBuineHHs

IpOAyKTUBHOCTI npawyj, [TinBuineHHs aBToMaTH3aLii BUPOOGHNINX IIPOLECIB
Bnyins HTII Ha moBKiJjs:
Bnposaaykennss HTII: Bnposamkeno
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