140 TECHNICAL SCIENCE

Ha JIOCTUTaTh 3aJaHHOW LieJIM AJIs1 HEKOTOPOTO MHOXKECTBA HayaslbHBIX ycioBull. Llens 3amaHa B BHIe HECKOJIBKUX
(yHKIMOHATOB KadecTna. [l pelIeHns MoCTaBIeHHON 3aJa91 HCTIOIb3yIOTCSI METOIBI TPaMMaTHIECKOI SBOIIIONINH 1
CEeTeBOro omneparopa. I'paMmaTHueckas 3BOIIOLHUS — MOJKIACC TEHETUUECKOTO NPOrPaMMHUPOBAHUS, UCTIONb3Y MM
JUISL TIOCTPOCHUSI MAaTEMaTHIECKOTO BBIPAKCHUSI CUCTEMY NPOAYKIIMOHHBIX MpaBHI. B MmeTozme cereBoro omeparopa
MaTeMaTH4YeCKOe BBIPAXKEHHUE IPEJICTaBICHO IpadoM. B kadecTBe MOMCKOBOTO aJIrOpPUTMa UCIIOJIB30BANICS CTALHOHAP-
HBII TeHeTHYeCKHH anroputM. BEIOOp MHOXKECTBa yHOBIETBOPUTENBHBIX YIPABISIONMX (YHKIMI OCYIIECTBIAICS
noctpoeHueM MHoxecTBa Ilapero. I[IpoBenéH BBIUNMCIUTENBHBIA SKCIEPUMEHT, B pe3yJbTaTe KOTOPOTO KaXIbIM U3
paccMaTpuBaeMBIX METOOB OBLIN MOTYYCHB! YIPABIAIOMNe (GYHKIUH [T HeNMHEHHON pyKuHbI Jlypdunra.
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We considered the control system synthesis problem for the nonlinear dynamic object. The control synthesis
problem is a problem of the search for the function of the object state. Synthesized system should reach the chosen
goal for the given set of the initial conditions. We stated the goal as a set of a quality functionals. We used grammatical
evolution method and network operator method to solve the given problem. Grammatical evolution is a subclass of
the genetic programming field, that uses production rules system to build the mathematical expression. In the network
operator method mathematical expression is represented as a graph. We chose the steady-state genetic algorithm as
a search engine for both methods. The solution was presented in a form of the Pareto set, that contained a set of
the satisfactory control functions. We chose the nonlinear Duffing oscillator as a dynamic object. We conducted he
computational experiment. Both methods were proved to be able to solve the control system synthesis problem.

AJITOPUTMbI U CPEJCTBA ®OPMUPOBAHUSA OHTOJIOTI'MU
3AJAHHOU NPEAMETHOHU OBJTACTH

Juabik T.I., Peiko B.WU., llaponosa 10.B.

OI'BOY BIIO «Y puMcknii rocyrapCTBCHHBIH aBHAIIOHHbBIA TEXHUUECKUT yHHBepcuTeT», Y (a, Poccus
(450000,Y da, yn. K. Mapkca, 12), e-mail: tanayr@mail.ru

Cratbs TOCBAIIEHA ONMCAHUIO METOJOIOTHH ()OPMHUPOBAHKS OHTOIOTHH 33JaHHON ITpeAMETHOH obmactu. B pas-
JIMYHBIX MIPEIMETHBIX 00IACTSIX OAMH M TOT XK€ KOHILENT MOXKET UMETh OTJIMYAIOIINeCs JINHIBUCTHYECKHE O0BEKThI 1
HECOBIIAJAIONIIE PeaTn3aliy YK3eMIUIIpa KOHIIENTa B PeallbHOM Mupe. TpyIHOCTH MONMBAJCHTHOTO ONMUCAHUS SIB-
JIGHUH peasbHOTO MUpa MOTYT OBITH PEIIeHBl METOI0M (POPMHUPOBAHUS COOTBETCTBYIOIIEH OHTONOrHMHU. B KkauecTBe
METOJIa UCTIONIB3yeTCsl TexHoorus Panronansaoro YaugunupoBanHoro nporecca (PYII). Orronorus umeet Gopmar
OWL u ctpouTtcs cpeactBamMu nporpaMmbl Protégé. 3HaHus, comepKaiirecs B OHTOJIOTHH B BUJIC CBOWCTB OOBEKTOB,
akcrioM 1 URI cCBUTOK, HCCTIEMYIOTCS CpeACTBAaMH NMPHIOKeHHH porpamMmel Protégé: OntoGraf, DL Query, SPARQL.
Jlnst onmcaHust METOIMKH MTOCTPOEHHST OHTOJIOTHH HcTonb3yercst popmar sizsika UML. Metoss!l v cpencTBa perieHus
JTAHHOM 3a/1a4¥ pacCMOTPEHBI TS cephl HEAPOIIOIb30BaHUS Ha IPUMEpe HePTeTOObIUH.
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Purpose of the article is to describe the methodology of creating ontology of the given knowledge domain. In different
subject areas, the same concept may have differing linguistic objects and inconsistent implementation of the instance of the
concept in the real world. Difficulties polyvalent description of the phenomena of the real world can be solved by the method
of formation of the ontology. Rational Unified process (RUP) is used as a method. Ontology has the OWL format and is
created using Protégé system. Knowledge, contained in the ontology in the form of object properties, axioms and URI links, is
investigated by Protégé tools: OntoGraf, DL Query, SPARQL. UML language is used to describe methodology of the ontology
creation. Methods and means of solution of this task are considered to subsurface use by the example of oil production.
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B paborte npeyiokeH BapuaHT yBeINYEHHUS JalIbHOCTH T0JIeTa JieTaresbHoro anmnapara (JIA) ¢ akTHBHBIM IPUH-
LIMIIOM CTapTa B YCJIOBHUSX JKECTKMX rabapUTHO-MACCOBBIX orpaHudeHuii. OH Ga3upyeTcs Ha MCIIONB30BAHUU PaKeT-
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Ho-nipsimotouHoro asuraresns (PII/1), dopmupyemoro B monere 3a cuer Tpanchopmanuu kopryca JIA. st anannza
Pa3IHYHBIX BAPHAHTOB PEeaTN3aIliH IPETIOKCHHOTO PEIIeH s pa3padoTaH HHCTPYMEHTApUil HCCIICIOBaHNUS, TO3BOIISI-
IOIIHMI COBMECTHO MOZICTUPOBaTh ABMKeHue JIA no tpaekropuu u ¢pyHkunonuposanue PI1/] B mepeMeHHBIX BHEIIHIX
ycioBusix. B pabote onpeneneHsl panoHaIbHbIE ¢ TO3UINI MaKCHMaIbHOH JaTbHOCTH MOJIeTa MPOEKTHEIE Mapame-
TPBI M aNropuTMbl QyHKIHoHUpoBaHus JIA akruBHoro crapra ¢ PIT/I. /lnst moATBep KIeHHS TEXHUYECKOW peann3ye-
Moctr uzaen Gopmupoanus PITJ] B mporecce monera npoBeneHa 3CKU3Has IPOpadbOTKa OJHOTO U3 BApUAHTOB C yde-
TOM PEKOMEHIAIMH K IIPOSKTHBIM ITapaMeTpaM M aJroputMaM (GyHKIMOHHPOBAHHSL, TO3BOJISIOINM MaKCUMHU3HUPOBATh
JaIbHOCTH MosieTa. [ JaHHOTO BapHaHTa pacCMOTPEHa TPACKTOPHUS C yJacTKOM IIPOTPaMMHOTO IOJIeTa, KOTOPEIH B
coueranuu ¢ PIIJ] mo3Bosm1 JOCTHYL UTOTOBOTO 3HAYCHUS NabHOCTH 98 kM. D10 Ha 60% BBIIIE, YEM Yy JIYUIIUX U3
CYIIECTBYIONINX aHAIOTOB, BHIIIOTHEHHBIX MPH TEX e radapuTHO-MACCOBBIX OTPAHUICHHAX.
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This paper presents a variant increasing range of the aircraft with active principle of the launch under tight
dimensions and weight constraints. It is based on the use of rocket-ramjet engine, which is formed during the flight
by transformation the airframe. The research tools that allows you to simulate the movement of the aircraft on the
trajectory and the functioning of the ramjet engine in variable external conditions for the analysis of different variants
of the proposed decision are developed. In this paper we define the design parameters and algorithms of the active start
aircraft with ramjet engine rational from the point of maximum range. Sketch study carried out for one of the variants
with the recommended design parameters and operation algorithms that maximize range, to confirm the technical
feasibility of the idea to form the ramjet engine during the flight. For this variant it is consider the trajectory with
program-controlled path, which together with the ramjet engine allowed to reach the final value range 98 km. This is
60% higher than the best of the existing analogue made with the same dimensions and weight constraints.
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B pabote npesicTaBieHsl pe3ysbTaThl HCCIIEIOBAHHI 110 pa3pabOTKe METOIMUECKOIO arlapara JUIsl OIpeIeNeHUs Kilacca
MOIITHOCTH PaKeT-HOCHTENEH 1 MeKKOHTUHEHTAIBHBIX OAJUIMCTUYECKUX PAKeT Ha OCHOBE aHAJIM3a HOHOC(EPHBIX OTKIIMKOB,
perucTpupyeMbIX B palilOHE IMycKa Ha CETH MPHEMHBIX CTaHIMK CITyTHHKOBBIX PaJHOHABUraMoHHBIX cucteM GPS/TJIO-
HACC. Pazpaborannast COBOKYITHOCTb METOJIMK HOHOC(HEPHOT0 MOHUTOPHHT'A ITyCKOB PaKeT-HOCUTENCH M MEeKKOHTUHEHTAIIb-
HbIX OATMCTUYECKHX PAKET M ONPEIENICHHs X KJIacca MO3BOJIHUT OBBICUTH JIOCTOBEPHOCTb HH(OPMALIMH TIPEIYTIPEIKICHHS O
PaKETHOM HarlaJleHHH 1 O KOHTPOJIE BO3YIITHO-KOCMHYECKOTO IIPOCTPAHCTBA, OCYIIECTBIISTE KOHTPOJIb COOTBETCTBHS 3asIBIICH-
HBIX U PEaJIbHBIX ITyCKOB PAKET IOCYAapCTBAMH, BIAICIOIINMU TEXHOIOTUAMH $IGPHOTO OPYXKHUS M CPEJICTBAMH €0 JIOCTABKH,
a TaKoKe MPEIOCTABIISIET JIOTIOHUTENBHBIE BO3BMOXKHOCTH y4eTa HOHOC(EPHBIX BO3MYIICHHH B 3a/1a4ax JUCTAHIIMOHHOM JiHa-
THOCTHKH COCTOsIHMS HOHOChepb 3emin. B pesyinbrare nccnenopannii paspadoTana v MpeJICTaBlIeHa CTPYKTYpa IepCIeKTHB-
HOM HOICUCTEMBI HOHOC(EPHOTO MOHMUTOPHHTA ITYCKOB PAKeT M OIpE/ENeHUs UX KIacca MOIIHOCTH KaK JIOMOIHUTEIEHOTO
KaHaJIa CUCTEMBbI Pa3BeIKH U MPEIYTPEKICHHS O BO3IYIIHO-KOCMUYECKOM HariaieHun P.
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In work are presented results of researches on working out of the methodical apparatus for definition of a class
of power of carrier rocket and intercontinental ballistic missiles on the basis of the analysis ionospheric the responses
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