O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuH 061ikoBHI HOMep: 0223U000622
Jep>kaBHUH peecrpaniiinuii Homep: 0121U107719

Bigkpura

Iara peecrpamnii: 16-01-2023

1. ETaniy BUKOHAHHS

Homep etany: 2

Hassa eramny: Po3po0ka aJirOpUTMiB MaTEMaTUYHOT'O MOJIEJIIOBaHHSI [I€PEXOIVIEHHSI [TOBITPSIHUX MaHEBPYIOUMX 00'€KTIB 3acob6aMu

3 NOJIMIeHMMY aepPOAXHAMIYHUMHY XapaKTepUCTUKaMU 3 METOIO MigBUIIeHHS e(peKTUBHOCTI BUKOHAHHS L1iJIbOBOTO 3aBJAaHHSI.
IToyaToxk eramy: 01-2022
3akiHueHHs eTany: 12-2022

Bup, 3BiTHOTO JOKyMeHTa: [IpOMDIKHMIT 3BiT

2. BukoHaBeupb

Hassa oprasisanii: [HCTUTYT TexHiYHOI MexaHiku HarjjoHanpHOI akafemii Hayk Ykpainu i JlepskaBHOro KOCMi9YHOTO areHTCTBa
YKpainu

Kog, €IPIIOY /ITIH: 05539962

IlignmopsakoBaHicTk: HanioHanbHa akasieMis HayK YKpaiHu

Appeca: By:1. Jlemko-Tlonens, 6ya. 15, M. [Ininpo, JHinpoBceKuil p-H., [JHinponeTpoBchka 06:1., 49005, Ykpaina

Tenedon: 380563720650

Tenedon: 380563720640

E-mail: office.itm@nas.gov.ua

WWW: http: / /www.itm.dp.ua

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

HasBa oprasisanii: [HCTUTYT TexHiYHOI MexaHiku HarjjoHanpHOI akagemii Hayk Ykpainu i JlepskaBHOro KOCMi9YHOTO areHTCTBa
YKpainu

Kog, €IPIIOY /ITIH: 05539962

Appeca: Bys1. Jlemko-Tlonens, 6ya. 15, M. [Ixinpo, JHinpoBceKkuil p-H., [JHinponeTpoBchKa 06:1., 49005, Ykpaina
IliznopsiaxoBaHicThk: HarjionanbHa akajemist Hayk YkpaiHu

Tenedon: 380563720650

Tenedon: 380563720640

E-mail: office.itm@nas.gov.ua

WWW: http: / /www.itm.dp.ua

4. JI>kepesia Ta HanpssMU piHaHCYBaHHA

IligcraBa aJ1d NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUOi BIaJi1, aKaZieMielo HayK

(ro;10BHMMU PO3NOPSIAHMKAMYU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)



KIIKBK: 6541030

Hampsam ¢inancyBaHHS: 2.2 - IPUKJIATHI ZOCIiAKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IepPXKOIOIKETY

daxTuynmii oo6car dinancyBaHHS 3a 3BiTHHH eTam: 519.893 THC. TPH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTH (YKp)

Po3pobka HayKOBO-METOOMYHOIO 3a0€3T€YE€HHS MaTeMaTUYHOI'O MOJZEJIOBAaHHS II€PEXOIJIEHHS! MOBITPSHUX MAaHEBPYIOYUX

00'eKTiB 3acob6amu 3 NOJINIIEHUMU a€POIUHAMIYHUMU XapaKTePUCTUKAMU

Ha3sBa po6oTHu (aHrJ1)

Development of scientific and methodological support for mathematical modeling of air maneuvering objects interception by
devices with improved aerodynamic characteristics.

Pedepar (yxp)

3Bir mpo HIOP: 75 c., 11 Tabauup, 5 pucyskis, 11 mxepen. AEPOJVHAMIYHI XAPAKTEPUCTUKU, AJT'OPUTMU
MATEMATHUYHOTI'O MOJEIOBAHHA, MAHEBPYIOUNN OB'€EKT, HAYKOBO-METOJMYHE SABE3IEYEHH/,
[NEPEXOINUJIEHHS. O6'eKT DoCifKEeHHS — HAayKOBO-METOJMYHE 3a0e3Ie4YEHHS] MAaTeMATUYHOIO MOJIEJIIOBAHHS MEPEXOIJIEHHS
MOBITPSIHUX MAHEBPYIOYMX OO'€KTIB 3aC00aMH 3 MOJIIIIEHNMH aepOAVHAMIYHUMY XapaKTepPUCTUKaMHU. MeTa poOGOTH Ha AaHOMY
erami — po3pobka aJIropyuTMiB MaTeMaTUYHOTO MOJIEJIIOBAHHS IEPEXOIJIEeHHS MOBITPSIHUX MAaHEBPYIOYMX OO'EKTIB 3acob6amu 3
MOJINIIEHNMHU aePOAVMHAMIYHIMY XapaKTEPUCTUKAMU 3 METOIO Mi/BUIIEHHS €(pEeKTUBHOCTI BUKOHAHHS IiJIbOBOTO 3aBJaHHS, 110
6a3yloTbCsS Ha MaTeMaTWYHUX MOJEJsX, sKi po3pobneHo Ha erami 1. Meromu mociimkeHHS: iHGoOpMaliliHO-aHATITUYHUA,
CUCTEMHOIO aHaji3dy, MaTeMaTU4YHOro Ta IMITal[iiHOrO MOIEJIOBAaHHS. B pesysbrari mociimpkeHb Ha gaHomy erami HIP: -
PO3pO6JIEHO aNTOPUTMUA MATEMATUYHOTO MOJEJIIOBAHHS BHU3HAUYEHHS MApaMETPIiB PyXy Ta AUHAMIYHMX XapaKTEPUCTHK 3ac00iB
MePEeXOIVIEHHs TOBITPSIHMX MaHEBPYIOUMX OO'€KTiB; — PO3pO6GJIEHO aJIrOPUTMM MATEMATUYHOTO MOJIEJIIOBAHHS BU3HAYEHHS
napaMmeTpiB pyxy 3aco6iB MOBITPSHOrO HamaAy 3 YpaxyBaHHSIM MOJXKJIMBOTO iX MaHEBpPYy; — PO3POOJIEHO aJIrOpUTMU
MaTeMaTUYHOTO MOJE/IIOBAHHS BU3HAYEHHS aepOAMHAMIYHUX XapaKTEPUCTUK 3aCO0iB MEePEXOIJIEHHS MOBITPSIHUX MaHEBPYIOUUX
O0'€KTiB IpM HAA3BYKOBUX IIBHUIKOCTSAX TOJIbOTY. EKOHOMiIYHA eQEeKTUBHICTb Bifi, BUKOPUCTAaHHS OTPHUMAHUX pe3YJbTaTiB
BM3HAYAETHCS MiJIBULIEHHSIM KOHKYPEHTOCIIPOMOXKHOCTI 3pa3KiB 3aC06iB NE€PEXOIJIEHHS BiTYM3HSHOTO BUPOOHHUIITBA 32 PAXyHOK
MOJIIIIEHH] {X eKCIITyaTaliiHUX XapaKT€PUCTUK, SIKICHUM DO3IIMPEHHSM CIIEKTPA LJIbOBUX 334a4 Ta BUKOHAHHS BMMOT LIOZO
edeKTUBHOCTI iX 3acToCcyBaHHs. Pe3ysbTaTu po60TH, OTPUMAaHI Ha JaHOMY eTalli JOCiiKeHb, OyyTh BUKOPUCTaHI Ha HACTYITHUX
eranax npu (GopMyJIIOBaHHI MPOMO3UI 100 MIJISLXIB MOJIMIIEHHS eKCIVIyaTalliiiHUX XapaKTepPUCTUK 3aCO0iB IepexOIseHHs

MOBITPSIHUX MAHEBPYIOUUX 00'€KTiB, @ TAKOX Mi/IBUIIEHHS iX LibOBOi €(PEKTUBHOCTI.
Pedepar (aHrI)

Research report: 75 pages, 11 tables, 5 figures, 11 sources. AERODYNAMIC CHARACTERISTICS, MATHEMATICAL SIMULATION
ALGORITHMS, MANEUVERING OBIJECT, SCIENTIFIC METHODS, INTERCEPTION. The object of the research is the scientific
methods of mathematical simulation of the airborne maneuvering objects interception by means with improved aerodynamic
characteristics. The purpose of the work at this stage is the development of mathematical simulation algorithms of aerial
maneuvering objects interception by means with improved aerodynamic characteristics in order to increase the effectiveness of
the target task, based on the mathematical simulations developed at stage 1. Research methods include information analytics,
system analysis, mathematical and simulation modeling. As a result of research at this stage of the scientific study: -
mathematical simulation algorithms have been developed to determine motion parameters and dynamic characteristics of
means of aerial maneuvering objects interception; - mathematical simulation algorithms have been developed to determine the
motion parameters of air attack vehicles, taking into account their possible maneuver; - mathematical simulation algorithms
have been developed to determine the aerodynamic characteristics of means to intercept aerial maneuvering objects at
supersonic flight speeds. The economic efficiency of using the obtained results is determined by increasing the competitiveness



of samples of domestically produced interceptors due to the improvement of their operational characteristics, the qualitative
expansion of the target tasks spectrum and the fulfillment of requirements regarding the efficiency of their use. The results of
the work obtained at this stage of the research will be used at the next stages when formulating proposals on ways to improve
the operational characteristics of means to intercept aerial maneuvering objects, as well as increasing their target efficiency.

Inpexc YOK: 623.462.2

Kozu temarnynux pyopuk HTI: 78.25.17.23
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Ha3sBa npoaykuii (ykp): Po3po6ka anroputmiB MaTeMaTUYHOTO MOJI€/IIOBAHHS II€PEXOIJIEHHS MOBITPSIHMX MaHEBPYIOUMX 00'€KTIiB
3acob6aMu 3 MOJIMNIIEHMMHU aePOAUHAMIYHIMU XapaKTEPUCTUKAMU 3 METOIO MiABULIEHHS e(PeKTUBHOCTI BUKOHAHHS LiJIbOBOTO

3aBIaHHSL.

Hassa npoaykiii (aurJi): Development of mathematical simulation algorithms of aerial maneuvering objects interception by
means with improved aerodynamic characteristics in order to increase the efficiency of the target task.

OuikyBaHi pe3yabraTi: CTBOPEHHS HOBUX BU/IiB TEXHIKU
T'amyss 3acTocyBaHHS: PakeTHO-KOCMiYHa

Onuc npozykuii (ykp): B pesyznbraTi gociipkeHs Ha jaHomy etamni HIIP npuitHATI BUXigHI 1010>KeHHS J03BOJIUIIN PO3POOUTH
BiITIOBiZIHI a/ITOPUTMU MaTEMATUYHOTO MOJIEJIIOBAaHHS I1I€PEXOIITIEHHS ITOBITPSIHUX MaHEBPYIOUMX 00'€KTIB 3acobamu 3
MOJMIIEHUMHU aePOAUHAMIYHIME XapaKTEPUCTUKAMU 3 METOIO MiABUIeHHS €(PEeKTUBHOCTI BUKOHAHHS 1iJIbOBOTO 3aBAAHHS. 3
ypaxyBaHHsIM OCOOJIMBOCTEH 33134, 110 HEOOXiJHO BUPIlIyBaTH B IIPOLIECi MAaTEMAaTUYHOTO MOJEJIIOBAHHS MI€PEXOIJIEHHS
MOBITPSIHMX MAHEBPYIOYNX OO'KTiB 32C00aMH 3 MOJMIIEHUMHU aePOINHAMIYHMME XapaKTePUCTUKaMH, 3(pOPMYIIbOBAHO [TOYATKOBI
TMIOJIOSKEHHS, SIKi TO3BOJIMJIM PO3POOUTH [Ii€Bi aITOPUTMH PillleHHS IMX 33/1a4. PO3p0o6JieHi anroputmMu q03BOJISIIOTH IPOBOAUTH
MaTeMaTHYHE MOJIEJIIOBAaHHS [1I€PEXOIVIEHHS ITOBITPSIHUX MaHEBPYIOUYHX Liijel 3ac06aMH 3 MOJINIIEHNMI aepOANHAMIYHUMU
XapaKTEePUCTUKAMH LIJIIXOM BU3HAUEHHS iX TapaMeTpiB pyxy i JMHaAMIYHMX XapaKTePUCTUK. PO3po6JieHi aaropuTMu MapIioBoro
PO3paxyHKy 06TiKaHHS 3aC06iB IIEPEXOIIJIEHHS C IIJIOCKMMH KOHCOJISIMY HaJI3ByKOBUM ITOTOKOM 3 BUKOPUCTaHHSIM MOHOTOHHO{
cxemu ['ogyHoBa-Kosrana-PosioHOBa Ipyroro nopsiiKy i eKCrepruMeHTaJIbHO-TEOPETUYHUX JAaHUX JJIs1 PO3PaxXyHOK CUJIN OIIOPY
TepT4 Ta JOHOTO TUCKY JO3BOJISIOTh OIIEPATUBHO (POPMYBATH TAO/INI a€pOAMHAMIYHUX XapaKTEPUCTHUK OJIs1 TApaMETPiYHUX
pO3paxyHKiB. Po3po6JieHi aropuTmMu JO3BOJISIIOTh BU3HAYATH ITapaMeTPU PyXY 3aC00iB MOBITPSHOrO Hanazay 3 ypaxyBaHHSIM

MOJKJIMBOTO iX MaHEBPY Ha KO>KHOMY KPOILli MAaTEMaTUYHOTO MOJIEJIIOBaHHS [IEPEXOIUIEHHS Linel 3acobamu 3KP.

ConiasnbHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIUIIOBO HOBOI IPOAYKLii (MaTepiasiB, TEXHOJIOTIH TOMLIO) AIst

3a6e31e4eHHs €KCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY
Cragis 3aBepmenocti HTII: 3sit o HIAJKP

Bnposazykennsa HTII: He BipoBamkeHO

Crpoxku BrnpoBazykeHHs: 01.202212.2022

Bupo6uuk npoaykuii: ITM HAHY i IKAY

CnosxkuBavi npoaykuii: JII1 "KB "TliBnenne"

IlepcrneKTHBHI pUHKH:

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMU

dopmu Ta ymoBu nepepavi npogykuii: Criizibai HIIKP
7. Biosriorpagiynuii onuc

8. 3BiTHa JOKyMeHTalisl

KisnbKicTh CTOPiHOK B 3BiTi: 75

Mosga 3BiTy: YKpaiHCbKa



KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHi BiOMOCTI

KepiBHHK opraHi3samii:
[Mununenko Oser BiKTOPOBUY (I. T. H., aKaZleMiK)
KepiBHHKH poGOTH:

'opbyH10B BsiueciaB BacunboBud (K. T. H., CT. HayK .CIIiBP.)

KepiBHHEK Bigziny peecTpanii HayKoBoi AisabpHOCTI
YxpIHTEI

IOpuyenko T.A.



