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2. A methodology for the optimization of design characteristics of single-stage guided rockets with solid rocket
motors

Pedepar:

1. lucepTarito NpuCBIYEHO PO3POOLI METOAUYHOTO 3a6€3€YEHHS ONITUMI3allii Ha TOYaTKOBOMY €Talli
IIPOEKTYBaHHS IIPOrpaM KePyBaHHS PYXOM i OCHOBHUX XapaKTePUCTHUK TBEPAOIAJNBHUX PAKETHUX 00'€KTIB, sIKi
37iMICHIOIOTD TOJIbOTH 32 6aJIICTUYHUMU i aepobaiCTUYHNMU TPAEKTOPIIMU. Y paMKaxX Teopii ONTUMaIbHOTO
yIpaBJliHHS CHOPMYJIbOBAHO KOMIIEKCHY 33/1a4y CIIiJIbHOI ONTAMI3allii MPOEKTHUX apaMeTpiB i Iporpam
KepyBaHHS PyXOM pakeTHOro o6'ekra. OTpuMaB NoAaibIni PO3BUTOK MifXif 40 GOPMyBaHHS IPOrpam KePyBaHHS

PYXOM PakeTHOro 06'eKTa y BUIJISLi ITOJIIHOMIB, IO JO3BOJIMJIO 3BECTH 3aJlady TeOopil ONITUMAaJIbHOTO YIIPAaBJIiHHS 10



6iybII IPOCTOI 3aa4i HEJIHIHOTO MaTeMaTUYHOTO IPOrPaMyBaHH4. [1jIs MOYAaTKOBOIO €Tay IIPOEKTYBaHHS
PO3p06JIEHO KOMIIJIEKC MaTeMaTUYHUX MOJIeJlel [JIs PO3PaxyHKiB rabapuTHO-MaCOBUX, EHEPreTUIHUX,
aepoJyHaMiYHUX Ta 6aliCTUYHUX XapaKTePUCTUK, TPOrpaM KepyBaHHsI i IapaMeTpiB pyxy pakeTHUX 00'eKTIiB Ha
Pi3HUX IiISTHKaxX MOJbOTY IJ1s1 6ATICTUYHUX i aep06aiCTUYHUX TPAEKTOPil. Po3pobsieHo anroputMu peanisarii
pi3HMX METOJiB CIiJIbHOI ONTUMI3allii NPOEKTHUX IapaMeTpiB i Nporpam KepyBaHHS PaKeTHOTO 00'eKTa. BukoHaHo
OL[iHKY TOYHOCTI Ta MIBUAKOZiI IeTEPMiHOBAHMX i BUITAIKOBUX METO/IiB ONITUMi3allii B aBTOMAaTUYHOMY PEKUMI.
JleTepMiHOBaHUM METOZOM KOHQIrypaliil IpoBeJeHO ONTUMi3allil0 TUIIOBUX KOHCTPYKTUBHO-KOMIIOHYBAJIbHUX
CXEM JOCJIiIP)KyBaHUX KEPOBAHUX PAKETHUX 00'€KTiB. [IpoBeeHO MOCTiIKEHHS 3a/1€XXHOCTI 1i1bOBOI PYHKIIi
JIa7IbHOCTI MOJIbOTY Bif, Bapialiii napaMeTpiB TPaeKTOPii i OCHOBHUX XapaKT€PUCTUK TUTIOBUX KOHCTPYKTUBHO-

KOMITIOHYBaJIbHUX CXEM K€POBAaHUX PAKETHUX 00'€KTIB.

2. The thesis is devoted to the development of a methodology for the initial design phase optimization of the
motion control programs and basic characteristics of guided solid rockets that are capable of flying along ballistic
and aeroballistic trajectories. A complex problem of optimizing the design parameters and motion control
programs of guided rockets is formulated in the framework of the optimal control theory. An approach is proposed
to forming rocket motion control programs in the form of polynomials, thus reducing the problem of the optimal
control theory to a simpler problem of nonlinear mathematical programming. For the initial design phase, a
package of mathematical modes is developed for the estimation of the dimensions, mass, and energy, and
aerodynamic, and ballistic characteristics, motion control programs and trajectory parameters in different
segments of ballistic and aeroballistic trajectories. Algorithms of implementation of various methods for the
optimization of the design parameters and control programs of a guided rocket have been developed. The
accuracy and speed of deterministic and random optimization methods in the automatic mode were estimated.
The deterministic method of configurations was used to optimize of the typical composition-layout schemes of the
investigated guided rockets. The dependence of the objective function on variations of the trajectory parameters
and basic characteristics of typical composition-layout schemes of guided rockets was investigated.
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