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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka METOIUYHUX OCHOB CUCTEMHOTO aHaJli3y IEPCIEKTUB PO3BUTKY PAaKETHO-KOCMIUHOI TexHIKM B YKpaiHi

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of methodological basis of system analysis of the prospects for the development of rocket and space
technology in Ukraine

Pedepar yKpaiHCBKOIO:

O6'eKT NOCIIPKEHHS: MaTeMaTUYHi Mofesli QyHKUIOHYBaHHS i1 €(PEKTUBHOCTI KOCMIYHUX cACTeM. MeTa po6oTH:
PO3pO6Ka METOAMYHOTO 3a6€31eYeHHSI [IJ1s1 BUBHAYEHHSI PiIOPUTETHOCTI IPOEKTiB, po3pobKa iHPpopMaLiitHO-
AQHAJIITUYHOTO 3a0€e3Me4eHHs 1J1s1 aHai3y e(PeKTUBHOCTI 00'eKTiB pakeTHO-KocMiuHoi TexHiku (PKT), Metonu
IOCJiIXeHb: CACTEMHMI aHaJli3, MaTeMaTUYHe MOOEJIIOBaHHS, YMCEJIbHI METOAY, METOOM ONTHMI3allii,
OaraTOMipHHMI CTaTUCTUYHUI aHaJi3, iHpopmaliiiHo-aHaniTH4HI MeTonu. OTpUMaHi pe3yJibTaTh: PO3pOOIEeHO
MOJyJIi MaTEMaTUYHOI MOieJli TBepAoNaIuBHOI pakeTu-Hocis (PH) 1151 BUBHaY€HHS eHepreTUYHUX, rabapuTHO-
MAaCOBBIX XapaKTE€PHUCTUK OCHOBHUX MificUCTeM, eJIeMeHTiB i PH y Lisiomy, a TaKo>X MOAYJIb i y3araJbHEHUN
QJITOPUTM 1151 BU3HAYEHHS Fa30iJMHAMIYHUX [1apaMeTPiB OTOKY MPOIYKTIiB 3TOPSHHS B KaHaJli 3apsly TBEPAOTO
PaKeTHOTrO MasiuBa; po3po6eHO KPUTEPill IKOCTi MOJieiel 1J1s1 CUCTEM aBTOpPEerpeciiiHuX piBHSHb i3 BUMAIKOBUMU
KoediljieHTaMl B yMOBaxX HEBU3HAUYEHOCTI 32 CTPYKTYPOIO MOJIEJIEN, 3aCTOCYBAaHHS SIKOTO MiiBUILye €(PEeKTUBHICTb
MogemoBaHHs 06'exTiB PKT 3a pe3ysibTaTamu iXHbOro (PyHKLIOHYBaHHS; HA OCHOBI KOTHITUBHOI Tapaurmu
rPaHUYHUX y3arajbHeHb PO3PO6JIEHO HOBUII KOHLIENITyalIbHUM 6a31C CTBOPEHHS iHTeJIeKTyaIbHUX TEeXHOJIOT i
MOHITOPUHTY 1 KEPYBaHHSI CKJIaIHUMU CUCTEMaMH, 1110 3abe3levye MakKCMMabHO CTUCIMI ONUC IUHAMIKY I
PO3BUTKY CKJIQIHUX CUTYyallill, y TOMY YUCJIi KpUTUYHUX CUTYaLlill, BKJIIOYAI04YM BiMOBU (PParMeHTIB CUCTEMU
KepPYyBaHHS; pO3pO6JIEHO CUCTEMY MAaTEMATUYHUX MOJIeJIel, 0 IPM3HAYEeHa [1JIs1 PO3PAaXyHKy OYiKyBaHOTO
KopurcHoro eeKTy Bif 3acTocyBaHHs cTBopioBaHoi PKT 3 ypaxyBanHsIM (aKTOpiB pU3KUKY, sIKi 0OYMOBJIEHI BUCOKUM
piBHEM HEBM3HAYEHOCTi IPOTHO3HUX JaHMX. B OCHOBY MaTeMaTHYHUX MOJieJIel MOKIaJIeHO aHAJIITUYHU 3B'S130K
BEJINYMHYU OYiKyBaHOTO KOPUCHOTO €(EKTY Bill 3HAYE€Hb TAKTUKO-TEXHIYHMX XapaKTepUCTUK cTBOPoBaHOi PKT i1
MaTeMaTH4Hi MOZeJsli HeBU3HaYeHOCTI, 5IKi I00YJ0BaHi 3 BUKOPUCTaHHSIM Teopii po3aMuTux 6e3siveii; po3pobaeHo
MeTog knacudikanii opbiT 3a piBHeM iMOBIPHOCTI 3iTKHEHHSI 337JaHOr'0 KOCMIYHOTO arnaparta 3 06'eKTaMi KOCMIYHOTO
CMITT#, 1110 JO3BOJIS€ OLIHIOBATH KiJIbKiCTh MaHEBPIB BiIXMJIEHHS KOCMIYHOI'O anapara Bifl 3iTKHEHHS I[IPU
IIJIaHYBaHHI 3aITyCKY; pO3p006JiIeHO MeToguYHe 3a06e3M1e4eHHs 711 CUCTEM IMiITPUMKU IPUAHSTTS PillleHb Yy
3aBJIaHHSIX BU3HAUYEHHS IPIOPUTETHOCTI HAYKOBO-TEXHIYHUX [TPOEKTIB IPU (POPMYBaHHI LIiIbOBUX KOCMIYHUX
[Iporpam; MpoOBEEHO aHaJli3 i BCTAHOBJIEHO CBITOBI TEHIEHLIII PO3BUTKY KOCMIYHOI Hisi7IbHOCTI, pUHKY ITyCKOBUX
IIOCJIYT, TPAHCIIOPTHUX KOCMIYHUX CUCTEM, KOCMIYHUX CHUCTEM 3B'SI3Ky U IUCTAHLIMHOIO 30HAyBaHHs 3emili. ['any3b
3aCTOCYBaHHSI - paKeTHO-KOCMIUHa ranys3b YKpaiHu: IPOeKTyBaHHS 1 OLiHIOBaHHS €(DeKTHBHOCTI IPOEKTiB
PaKeTHO-KOCMIYHOI TEXHIKM I KOCMIYHUX CUCTEM, aHAJIITUYHI JOCIiIPKEHH ¥ IDOrHO3YBAaHHS TEHIEHILIN Y

CBIiTOBi} KOCMIYHill [isIbHOCTI, (POPMYyBaHHSI IIPOrPaM HAYKOBO-TEXHIUHUX JOCJIIKEHB.

Pedepar aHIJIiHCBKOIO:

The research subjects are mathematical models of functioning and the efficiency of space systems. At a given stage
the work purpose is to develop methodic support for establishing priority of projects, information and analytical
support for analyzing the efficiency of rocket and space technology products. The research methods are systems
analysis, mathematical modeling, numerical methods, optimization techniques, multidimensional statistical
analysis, information and analytical methods. The results obtained. Modules of a mathematical model of a solid
launch vehicle (LV) for determination of power, dimension-mass characteristics of the basic subsystems, elements
and the LV as a whole as well as a module and a generalized algorithm for determination of gas dynamic
parameters of the combustion products flows through channel of a solid-propellant charge are developed. A



criterion of the quality for systems of autoregression equations with random coefficients under indeterminate
conditions on models structure, which increases the efficiency of simulation of rocket and space technology (RST)
products from their functioning results, is found. Based on a cognitive paradigm of limiting generalizations, a new
conceptual basis for smart technologies of monitoring and controlling complex systems, which provides a
maximum brief description of dynamics and progress of difficult situations, including critical situations, say,
failures of fragments of the control system is developed. The system of mathematical models for calculations of a
desired useful effect from applications of RST under development is developed considering risks associated with
high-indeterminate predicted data. The basis for mathematical models comprises an analytical link of the value of
the desired useful effect from values of tactical and technical characteristics of RST under development and
mathematical models of an indeterminate form built by the theory of blurred sets. A method of classification of
orbits on the level of the probability of a collision between a given spacecraft and space debris is proposed
evaluating the amount of actions avoiding a collision with spacecraft in the launch schedule. A methodic support
for decision-making systems for problems of priority in scientific and technical projects is worked out for forming
target-oriented programs. The world's trends in space activities, launch services market, space transportation
systems, space communication systems and Earth remote observation systems are analyzed and established.
Applications: Ukraine's rocket and space industry: design and evaluation of the efficiency of projects of rocket and
space technology and space systems, analytical investigations and predictions of trends in the world's space

activities, formation of research programs.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: MatemMaTn4Ha MOZIE/b EHEPTETUIHNX, FTA6aPUTHO-MACOBUX XaPAKTEPUCTHK
TBEPIOTOIINBHOI PAKETH-HOCIS; CUCTEMA MaTEMATUYHUX MOJeJIell pO3PaxyHKy O4iKyBaHOTO KOPUCHOTO e(peKTy
BiZ 3aCTOCYBaHHSI CTBOPIOBAHOI pAaKETHO-KOCMIYHOI TeXHIKM; METOOUYHE 3a6e31eYeHHs [IJIs1 CUCTEM i TPUMKU
IIPUMHATTS pilleHb IPU BU3HAY€HHI IPIOPUTETHOCTI KOCMIYHMUX HayKOBO-TEXHIYHMX IIPOEKTiB; MeTo, kiacudikarii
op6iT 3a piBHEM IMOBIPHOCTI 3iTKHEHHSI KOCMIYHOrO anapara 3 00'eKTaMi KOCMIiYHOTO CMITTsI; KPUTEPIH SIKOCTi
MofeJel 1151 CUCTEM aBTOPErpeciiiHuX piBHSIHb i3 BUIIQAKOBUMHU KoeQillieHTaMU B YMOBAxX CTPYKTYPHOI
HEBU3HAYEHOCTI; KOHLEIITyaJbHUM 6a31C CTBOPEHHS iHTeJIEKTyaJIbHUX TEXHOJIOT1 MOHITOPUHTY 1 KEPYBaHHS
CKJIAHUMU CUCTEMaMHU; OIJIS1T, i aHAJI3 CBITOBUX TEHAEHLiN PO3BUTKY TPAHCIIOPTHUX KOCMIYHUX CUCTEM,

KOCMIYHMX CUCTEM 3B'S13KYy M JUCTAHLiIMHOIO 30HAYBaHHS 3€MJli, OLiHIOBAHHSI PUHKY IIyCKOBUX ITOCJIYT.

Hassa HTII aHr/1ificbKOIO: A mathematical model of power, dimension and mass characteristics of a solid
launch vehicle; the system of mathematical models for calculating a desired useful effect from applications of
rocket and space technology under development; methodic support for decision-making systems for priority of
space research projects; a method of classification of orbits on the level of the probability of a collision between a
spacecraft and space debris; a criterion of quality of models for systems of autoregression equations with random
coefficients under structural indeterminate conditions; a conceptual basis for smart technologies of monitoring
and control of complex systems; a review and an analysis of the world's trends in space transportation systems,
space communication systems and Earth remote observation systems; evaluation of launch services market.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmn, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'anmy3b 3acTocyBaHHs: 35.30.0
PeecTpaliifiHuii HOMep KapTKH T€XHOJIOTi:

Omnuc HTII: Pospo6iieno maTremataHy MOJ€/Ib TBEPAOTOIUIMBHOI PAKETU-HOCIS, 1[0 JO3BOJISE BU3HAYATH
€HepreTyyHi, rabapuTHO-MaCOBi XapakKTE€PUCTHUKU OCHOBHUX MiJICUCTEM, €JIEMEHTIB i pakKeTu-HOCIs B LiiJIOMy, i
ra3olMHaMW4Hi IapaMeTpHU IIOTOKY IIPOAYKTIB 3rOPSIHHS B KaHaJli 3apsily TBEPLOro PaKeTHOTO NIAJIMBa; PO3P006JIEHO
CHACTEMY MAaTEMaTUYHMX MOZEJIEN, O AO3BOJISIE PO3PAaXyBaTH O4iKyBaHUIM KOPUCHUI €(EKT BiJl 3aCTOCYBaHHS
CTBOPIOBAHOI paKeTHO-KOCMIYHOI T€XHIKU 3 ypaxyBaHHSIM (PaKTOPiB PUBUKY, sIKi 00YMOBJIEHI BUCOKUM pPiBHEM
HEBU3HAYEHOCTi IPOTHO3HUX IaHUX; PO3PO0JIEHO METOAUYHE 3a6€31€YeHH, 110 J03BOJIsIE B CUCTEMI MiATPUMKU
IIPUMHATTS pilleHb BU3HAYATU IIPIOPUTETHICTh KOCMIYHUX HAYKOBO-TEXHIUHUX ITPOEKTIB IPU (POPMYBaHHI LIiIbOBUX
KOCMIYHUX ITporpam; po3pobsieHo meton kiacudikauii opoiT 3a piBHEM iMOBIpHOCTI 3iTKHEHHSI KOCMIYHOTO arnapara
3 00'€KTaMU KOCMIYHOT'O CMITTS, 1110 JO3BOJISIE OLIiHIOBATH KiJIbKiCTh MaHEBPiB BiIXUJI€HHSI KOCMiYHOTO anapara Bif,
3ITKHEHH$ PY IJIaHyBaHHI 3aIyCKY; PO3pO0JIEHO KPUTEPIH SIKOCTi MOJeiel 151 CUCTEM aBTOPErpeCiiiHUX PiBHSIHb

i3 BUIIQIKOBUMU K
ConiasibHO-eKOHOMIYHA cnpsimoBaHicTe HTII:
Bnyins HTII Ha moBKiJLIs:
BnpoBaaykennss HTII: He snposamkeno
ITpakTuyHa peasnisaniss HTTI

IToyaToK eramy: 2015

3aKiHYeHHs eTamy:

Crno>KkuBavi NPOAYyKILii: IKAY
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