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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:

OO6'eKT NOCIIIPKEHHS - iHHOBalliliHi HANIPSIMUA PO3BUTKY CYIIyTHUKOBUX CUCTEM, KOCMIUYHMX anaparis i
TPaHCIIOPTHUX KOCMIYHMX cucTeM. MeTa OCiIKeHHs - pO3po0Ka MaTeMaTUYHUX MOZesiell KOCMIYHUX CUCTEM,
arpobatlisi i JoonpaloBaHHsI METOMIB OLiHKY €(PEKTUBHOCTI KOCMIUHUX NIPOEKTIB, yIOCKOHAJIEHHSI METOAUK
MOPiBHSHHSA 0araTOKpUTEPiabHUX aIbTEPHATHB, aHAJIi3 CBITOBUX TEHMEHIiN KOCMIYHOI AisabHOCTI. MeTonu
IOCJIiIKEeHb - CUCTEMHUI aHasli3, MaTeEMaTUYHE MOJIEIIOBAHHS, YCEIbHI METOOM, METONIM OINITHMi3allii,
OaraTOMipHUI1 CTaTUCTUYHUIN aHAaJi3, iHpopmalliiiHo-aHaniTH4HI MeTogu. OTpUMaHi pe3ysbTaTi: CPOPMyIbOBAHO
KOMIIJIEKCHY 33[1a4y BUOOPY BUIJISNY i ONTUMIi3allii NPOEKTHUX NapaMeTPiB MaplIeBUX PaKETHUX JBUTYHIB HA
TBepIOMY NanuBi. PO3po6ieHo eeMeHT MaTeMaTUYHOI MOJIei i y3arajibHeHi aJITOPUTMHU [1J1s1 BUBHAUYEHHS Ha
[I0YaTKOBOMY €Talli [IPOeKTYBaHHS BHYTPIIIHbOOANICTUYHUX, TSTOBUX i BATPATHUX XapaKTE€PUCTUK MapLIeBUX
PaKeTHUX [IBUTYHIB Ha TBEPIOMY IaJIMBi; pO3p00JI€HO KPUTEPIH SIKOCTi MOJeIell B KJlaci CUCTEM aBTOPErpeciiHuX
PIBHAHB [J151 BU3HAYEHHS ONTUMAJILHOI 10 CKJIATHOCTI MOJEI, IKa Ma€ HaIMEHIIY IIOMUJIKY IIPOTHO3YBaHHS;
3aCTOCYBaHHSI KPUTEPIIO MiABUIIUTS SIKICTh MOJIE/II0OBaHHS 00'€KTIB paKeTHO-KOCMIUHOI TexXHIKM 32
CIIOCTEPEXYBAaHMMU PE3yJIbTaTaMU iX (PYHKI[IOHYBaHHS; pO3PO6IEHO HOBi OOYMCIIIOBAJIbHI MOZIET i cepeioBUIIa Ha
OCHOBI rpad)CbKUX, 30KpeMa, (PPaKTaJIbHUX CTPYKTYP, @ TAKOK KOHIIEMLisl iHTEJIEKTYaJIbHOTO CEPEJOBUILA HA OCHOBI
POIO BipTyaJIbHUX CYITyTHUKIB. PO3po6seHi Mofiesli O3BOJISIIOTh CTBOPIOBATH IIEPCIEKTUBHI CUCTEMU YIIPABIIiHHS
L7151 KOCMIYHUX 3aCTOCYBaHb HAa OCHOBI KOMIT03ULlii (PYHKI[iOHAJILHUX CUCTEM TUITY C€PEeLIOBUIL PaJUKaJliB;
PO3p06JIEHO EKOHOMIKO-MaTEMATUYHY MOJIEJIb PO3PAaXyHKY OUiKyBaHUX BUTPAT Ha CTBOPEHHSI 3pa3KiB HOBOI
PaKeTHO-KOCMIYHOI TEXHIKY, SKa JO3BOJIIE Ha NIEPEANPOEKTHIN CTaii OLiHIOBAaTA HOMiHAJIbHI O4iKyBaHi BUTPATH Ha
peaizallito goCaigHO-KOHCTPYKTOPChKOI pOOOTH, a TAKOXK OLiHIOBATH Mipy PU3UKY MOXJINBOTO 301/1bLIIEHHS] BUTPAT
00yMOBJIEHOI'O HOBU3HOIO TE€XHIKM | HEBU3HAUEHICTIO PETPOCIIEKTUBHOI i TPOTHO3HOI iHpopmaliii; po3pobseHo
MaTeMaTU4Hy MOJIeJIb 3allyCKy PaKeTHU-HOCIsl HA OCHOBI MOJIEJIi PyXy PaKeTU-HOCIs B IEPILIi CEKYHIIA BEPTHKAJIbHOI
IiSTHKY TOJIbOTY. Moziesb 103BoJIs€ 106yAyBaTH 06J1acTi 3HaY€Hb IOTPIITHOCTEN YCTaHOBKY PaKeTHU-HOCIs B
IIOJIOXKEHHS [J151 3aI1yCKYy, [IpY SIKUX OyZe 3abe3l1eueHO HeHaroomeHU CTapT paKeTU-HOCis; IPOBELIeHO aHaJli3
CBITOBUMX TEHIEHLIN PO3BUTKY KOCMIYHOI AisJIbBHOCTI, TPAHCIIOPTHUX KOCMIUHUX CUCTEM (Y TOMY YUCJI paKETHUX
PYXOBHUX YCTAaHOBOK), KOCMIUHUX CUCTEM 3B'SI3KY i IUCTAHLIMHOTO 30HIyBaHHs 3eMJli. [IpoBejeHO yToOuHEeHe
OLIiHIOBaHHS 06CATY CBITOBOrO BUPOOHUIITBA CTiIbBHUKOBUX 3aII0OBHIOBAYiB [IPM BUTOTOBJIEHHI paKeT-HOCIIB;
IOCTiIKeHO IPOo06JIeMY TIOPIBHSIHHOCTI HAyKOBO-TEXHIYHUX IIPOEKTIB B YMOBaxX 0araTOKpUTEPiabHOCTI, BUSBJIEHO
HEJIOJIKM i BLOCKOHAJIEHO JIFOPUTMHU MOTOIKEHOTO i HE3a/IeKHOTO MIKAII0BAaHHS, pO3p00JIeHO YHi(piKOBaHUI
MEeTOJ] TOOYZOBY aiIUTUBHOI PYHKLIi 10 3abe3nedye paH>KyBaHHS aJbTEPHATUB B IIPOCTOPI SIKICHUX i KiNbKICHMX

KpUTEPIiB.

Pedepar aHIJ1iHCBKOIO:

The research subjects are innovative lines of the development of satellite systems, spacecraft and space
transportation systems. The research goals are to develop mathematical models of space systems, to evaluate and
to modify methods of the assessment of the efficiency of space projects, to improve the techniques of comparison
of multi-criterion alternatives, to analyze the world's trends of space activities. The research methods: systems
analysis, mathematical modeling, numerical methods, optimization methods, multidimensional statistical analysis,
information and analytical methods. The results obtained: A complex problem of the selection of the form and



optimization of project parameters of cruise solid-propellant rocket engines is formulated. Elements of a
mathematical model and generalized algorithms for determination of intraballistic, thrust and flow-rate
performance of cruise solid - propellant rocket engines are developed; A qualitative criterion of models in the class
of systems of the autoregression equations to determine an optimal complex model, which has the least predicting
error is developed. This criterion will improve the quality of modeling the products of rocket and space technology
on the observed results of their function; New calculated models and environments, based on graph, in particular
fractal structures as well as a concept of an intelligence environment, based on the swarm of virtual satellites, are
developed. The models developed allow the creation of advanced control systems for space applications, based on
composition of functional systems of the radicals-environment type; An economical and mathematical model for
calculating the expected expenses for realizing the prototypes of a new rocket and space technology, which allows
the assessment of the nominal expected expenses for design working at a predesign stage as well as the degree of
a possible increase in the expenses caused by the novelty of the technology and the uncertainty of a retrospective
and predicted information is developed; A mathematical model of launching a rocket is developed on the basis of
the launch vehicle motion during the first seconds of a vertical portion of the flight. The model allows construction
of the error-value regions during the installation of a launch vehicle for launching wherein the launch vehicle take-
off will be free of impacts; The world's trends of space activities, space transportation systems (including rocket
propulsion), space communications and Earth remote observation are analyzed. The volume of the world's
production of honeycomb fillers in manufacturing the launch vehicles is refined; The problem of comparison of the
research projects are studied under conditions of multi-criterion, the disadvantages are revealed and algorithms of
agreed and independent scaling are improved, a unified method for building an additive function of value for
ranging alternatives in the space of qualitative and quantitative criteria is studied.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: EjieMeHTH MaTEMATUIHOI MOJIE Ta y3arajbHeHi aIrOPUTMHU ISl BU3HAYEHHSI
BHYTPi0aJiCTUYHUX, TATOBUX i BUAATKOBUX XapaKTEPUCTUK MapPIIOBUX PAaKETHUX ABUTYHIB Ha TBEPIOMY ITaJIMBi HA
[TI0YaTKOBOMY €Tarlli IPOEKTyBaHHS; KPUTEPIH SIKOCTi MOZeeN y Kaci CUCTEM aBTOPErPeCiHUX PiBHSHB [J11
MOJIeJIIOBaHHS TEXHIYHUX CUCTEM B YMOBAX CTPYKTYPHOI HEBU3HAYEHOCTI; 06UMCIIIOBAJIbHI MOIEJ 1 cepeloBUIIa
Ha OCHOBI IpapoBUX, 30KpEeMa, (PpaKTaJIbHUX CTPYKTYP, KOHLEILiS iHTEJIEKTyaIbHOTO CEPEIOBHUIIA HA OCHOBI Pilo
BipTyasIbHUX CYIyTHUKIB [JI1 CTBOPEHHS NNE€PCIIEKTUBHUX CUCTEM KEPYBAHHS B KOCMIYHMX 3aCTOCYBAaHHSX;
€KOHOMIKO-MaTeMaTU4Ha MOJI€JIb PO3PaxXyHKy O4iKyBaHUX BUTPAT HAa CTBOPEHHS 3Pa3KiB HOBOI paKETHO-KOCMIYHOI
TEXHIKM 171 OLiHIOBaHHS HA ME€PEIIIPOEKTHOI CTaflli HOMIHAJIBHMX OYiKyBaHMX BUTPAT Ha peasidalilo JOCIiIHO-
KOHCTPYKTOPCBKOI pOOOTH i1 OL[iHIOBaHHS CTYIIE€HS PU3UKY MOJKJIMBOIO 30iIbII€HHS BUTPAT; MaTEMaTUYHA MOJIEJb
3aIyCKy PaKeTU-HOCIs [J1 BUBHAUEHHSI 00J1aCTi OTPIlIHOCTE! YCTAaHOBKY PaKeTU-HOCISI HA CTAPTOBOMY CTOJI, IpU

aKuX Oye 3abe3rnedeHo 6e3aBapifiHu cTap

Hazpa HTII aHrsi#cbKo0: The elements of mathematical model and the generalized algorithms for
definition of intraballistic, traction and account characteristics of mid-flight rocket engines on firm fuel at the
initial stage of designing; the criterion of quality of models in a class of the systems autoregression equations for
modelling technical systems in conditions of structural uncertainty; the computing models and environments on a
basis graph, in particular, fractal structures, the concept of the intellectual environment on the basis of a plenty of
swarm of satellites for creation of perspective control systems in space appendices; the economic-mathematical
model of calculation of expected expenses for creation of samples of new space-rocket technics for estimation at a
predesign stage of nominal expected expenses for realization of developmental work and estimation degrees of
risk of possible increase in expenses; the mathematical model of start of the rocket-carrier for definition of area of
errors of placing of the r

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

T'any3s 3acTocyBaHHS: 35.30.0
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Po3po6sieHO es1eMeHTU MaTeEMaTUYHOI MOJIeJli Ta y3arajJbHEHO aJITOPUTMU, SIKi O3BOJISIIOTh
BM3HAYaTH HAa [IOYATKOBOMY €Talli IPOeKTyBaHHS BHYTPibaIiCTU4HI, TArOBi I BUAATKOBI XapaKTepPUCTUKU MapIIOBUX
PaKeTHUX [IBUTYHIB Ha TBEPHOMY NaJMBi; PO3P0O06JIEHO KPUTEPIil SKOCTi MOZEJEN y KJaci CUCTEM aBTOPErpeCciiHuX
PIiBHSIHB, 10 JO3BOJIsIE BUBHAYATH MOJEJIb ONITUMAJIbHOI CKIIAHOCTI, IO MiBUIIYE SIKICTh MOJIETIOBAHHS 00'€KTIB
PaKeTHO-KOCMIYHOi TeXHiKU; po3p06JieHO HOBi 06YMCIIIOBAIbHI MO Ta cepeloBUIa HA OCHOBI TpadOBUX,
30KpeMa, (PpaKkTaIbHUX CTPYKTYP, @ TAKOK KOHLEIL|I0 iHTeJIEKTyaJIbHOIO CEPENOBUILA HA OCHOBI Pilo BipTyaIbHUX
CYIYTHUKIB, 1110 JO3BOJISIE CTBOPIOBATU [IEPCIIEKTHUBHI CUCTEMU YIIPABJIiHHA AJIs1 KOCMIYHUX 3aCTOCYBaHb;
PO3p06JIEHO EKOHOMIKO-MaTeMaTUYHY MO/IeJIb PO3PaxyHKY O4iKyBaHUX BUTpPAT Ha CTBOPEHHSI 3pa3kiB HOBOI
PaKeTHO-KOCMIYHOI TEXHIKY, 10 NO3BOJIsIE HA MTEPENIIPOEKTHOI CTaii OLiHIOBAaTA HOMiHAJIbHI O4iKyBaHi BUTPATH Ha
peasizaLilo goCiAHO-KOHCTPYKTOPCHKOi POOOTH 1 OLiHIOBAaTH CTYIiHb PUBNKY MOXXJIMBOTO 30i/IbII€HHS] BUTPAT;

PO3p06JIEHO MaTeMaTUYHY MOZEJb
ConiasibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnins HTII Ha moBKiJjs:

BnpoBagsykeHHs HTII: He snposamkeHo

ITpakTuyHa peasnizanis HTTI
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nHdopmatuku". - 2013. - N2 5. - C. 33 - 52; Capsrues A. [1. MopenupoBaHue B KJIaCcCe CUCTEM PErPECCUOHHBIX
ypaBHEHUII CO CiIy4yailHbIMU K03 drLiieHTaMy Ha OCHOBE METO/1a IPYIIIIOBOro yuyera aprymeHToB / A. I1. Caperyes
// 30ipHUK HayKOBUX Npalpb "[HAYKTHBHE MOJE0BaHHs ckaaaHux cucrem”. - Kuis: MHHII ITC HAHY ta MOHY,
2013. - Buim. 5. - C. 216 - 237; Alexander P. Sarychev. Modeling in the Class of Systems of Regression Equations by



the Group Method of Data Handling / A. P. Sarychev // Journal of Automation and Information Sciences. - Begell
House Inc. - 2013. - Volume 45, Number 3. - P. 4 - 22; Alexander P. Sarychev. Identification of Systems Parameters
of Auto-regressive Equations with Random Coefficients and Known Covariance Matrices / A. P. Sarychev //
Journal of Automation and Information Sciences. - Begell House Inc. - 2013. - Volume 45, Number 9. - P. 13 - 33;
Mapuenko B. T. IIpo oguH i3 nifxozis mon0 po3po6ieHHs] METOAUKY OLiHKY e(eKTUBHOCTI HayKOBO-IOCTiTHUX
POOIT. [DneKTpoHHbI1 pecypc] : / B. T. Mapuenko // VIlHpopMaLurOHHbIE TEXHOJIOTUY B YIIPaBJI€HUH CJI0KHBIMU
cucremamu -2013: HayuHas KoHPpepeHuus (19-20 utons 2013 r.) : coopHuUK goknanos. Cekuus 2. loknan 2.02 / non
penakuuen akagemrka HAH Ykpaunsl B. B. [lununenko. - Juenponerposck : UTM HAHY u I'KAY, 2013. - Pexxum
IocTyna K cbopHUKy http://www.itm.dp.ua/; [Tpokomnuyk 0. A. Mozienu ClIOHTaHHO KOTHUTUBHOY IMHAMUKYU /
1O. A. TIpokonuyk // OTKPBITbIE CEMAaHTUYECKHUE TEXHOJIOTUY ITPOEKTUPOBAHUS UHTEJIJIEKTYaIbHBIX CUCTEM -
OSTIS-2013 : marepuasns! 11l MexxayHapogHOM Hay4HOU KOH(pepeHuuu (MuHck, 21-23 ¢pespans 2013 r.). - MuHCK :
BI'VUP, 2013. - C. 251 - 256. 17. I[Ipokomnuyk 0. A. Ba3oBble CYIMIHOCTY KOTHUTMBHOTO MOJIE/IMPOBAHUS HA OCHOBE
napaJurMmsl rpenesbHbIx 06061meHuit / 0. A. [Ipokomnuyk // HelipokoMIbloTepH! U UX NpuMeHeHue : XI-as
Bcepoccuiickas HayuHas KoHpepeHuus (Mocksa, 19 mapra 2013 r.) : ¢6. Te3ucos - M. : MITIITY, 2013. - C. 68;
[Tpokomuyk 10. A. KOrHUTHBHBIE BBIYKACIEHUS: aceKThl peanusdanuu / 0. A. TIpokonuyk, A. C. beneukui1 //
MHpopMaLIMOHHbIE TEXHOJIOTUY B METAJUTYPTUU U MAIIMHOCTPOEHUU : HAyYHO-TEXHUYECKasl KOHpepeHus
(JHenponeTpoBcK, 26-28 mapTta 2013 r.) : MmaTepuansl - [JHenponerposck : HMeTAY, 2013. - C. 11 - 13; TTpokonuyk lO.
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