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Pedepar:

1. O6'eKT mOCIiIKEHHs — HaNpy>KeHO-1e(OopMOBaHUI CTaH LIOIVIOBUX CUCTEM Ha BifITSKKax 3 palioHaJIbHUMU
napaMmetrpamu. Mera i 3a51a4i JOCIiIKeHb — BIOCKOHAJIEHHSI METO/IiB PO3PaXyHKY IIOIJIOBUX CIIOPYZ, Ta PO3pobKa
peKoMeHalill o0 BUOOPY pallioHaJbHUX NTapaMETPiB LOTJIOBUX CUCTEM Ha 6a3i MaTeMaTUYHOTO arnaparTy
METO[ly aHaJIi3y 4yTJIMBOCTI Ta onTuMizauii. Metoau mocsinkeHHs Ta anapaTtypa. Y po60Ti BUKOPUCTaHi aHaJiTU4Hi
Ta YMCEJIbHI METOIY MeXaHiKU e(pOPMOBAHOIO TBEPJLOTO Tijla, B TOMY YMCJIi, METOH, CKIHU€HHUX €JIEMEHTIB.
OCHOBHMM METOJOM IOCJIIKEHHS € MATEMAaTUYHUI METOJ, aHaJIi3y YyTJIMBOCTI Ta ONTUMI3aLlii.
ExcriepumeHTasbHe JOCIIIKEHHS! MOJEJIi CEeKLil OIIv IIPOBEAEHO 3a JOIIOMOTO METOY CTATUYHOIO

HaBaHTa)KE€HHS 3 BUKOPHUCTAaHHAM aBTOMATU30BaHNX PO3PAXYHKOBUX KOMHJIGKCiB, 1o 683y€TbC9{ Ha Cy4aCHOMY



TexHiYHOMY Ta iHopmaniiiHoMy 3abe3nedyeHHi. [I71s1 BUMiIpIOBaHHS NlepeMillleHb CeKii oIy Mpy BUKOHAHHI
€KCIIepMMEHTaJIbHUX BUIIPOOYBaHb BUKOPUCTAHI iHIMKaTOpY roguHHuKoBoro tuny M4Y-10. TeopeTnyHe 3Ha4eHHS
OTPUMAaHUX Pe3yJbTaTiB: - Ha 6a3i OHOBUMIPHOI MOJeJli T0OY0BaHO IIPOLIEC OOUNCIIEHHS ONITUMAJIbHUX
XapaKTEPUCTUK 6araTOBUMipHUX MOJeJie 1711 BAKOPMCTAaHHS METOJy aHaJli3y 4yTJIMBOCTI; - 3alIPOIIOHOBAHO MifXif,
IO BUpIlIeHHS IPOGJIEMH YIIPABJIiHHS CIIEKTPOM BJIACHUX YaCTOT 3TMHAIBHUX KOJIMBAHb LIOTJI Ha BiATSIKKAx 3
BUKOPHCTaHHSIM anapaTy MEeTOly aHaslizy 4yTJIMBOCTi; - PO3p06JIeHO KOMILJIEKC IIporpam 1ijisl peasizalii
3aIIPOIIOHOBAHOr0 METOAY palioHasni3alii KoHCTpyKuii mori Ha I1K; - oTpumaHo HOBI pe3yJbTaTy BilHOCHO BUOOPY
reOMEeTPUYHUX IIapaMeTpiB 0TI MOGIIbHOTO 3B513Ky 3 BUKOPUCTAHHSIM Teopii ontumizanii. OTpumasno noganbmuit
PO3BUTOK: - MiAXif 10 YIIPaBliHHS 3HaYEHHSIMU MEPILIO] Ta APYroi 4aCTOT BJIACHUX KOJIMBAHb IIOTJIM HA BiITS)KKaX
Ha 6a3i MeToZy aHaJli3y YyTJIMBOCTI; - eKCIIepUMEHTANbHI JaHi 110J10 BUKOPUCTAHHS CTPMIKHEBOI MOJeJIi CeKLil
LIOIJIM 3aMiCTb TPOCTOPOBOI KOHCTPYKILii; - METOAMKA BU3HAUEHHS! PalliOHAJIbHUX ITapaMeTPiB OTJIOBUX CUCTEM 32
PaxXyHOK IIepPepO3IOiNy MaTepiany 3 BAKOPUCTAHHIM Teopii ontuMisanii. [IpakTriHe 3Ha4YE€HHS OTPUMAHUX
Pe3yJbTaTiB NoJisirae B po3pob1ii METONVKY [100YI0BY PO3PaXyHKOBUX MOJIeJIell IOIJI Ha BiATS)KKax Ta YCIHIIIHOMY
IOCJIIKeHHS BIIPOBAKeHi ITpy BUKOHAHHI PO6iT 3 6yniBHMLITBA 6a30B0i CcTaHIii 32 afpecolo: JlyraHchKa 06J1aCTh,
M. CeBepozioHelbK. KOHCTPYKIis IIOrJI0BOI CUCTEMH, pallioHaIi30BaHa 3a JAaHOI0 METOIUKOI0, 3a6e3ednsia
OTPUMAaHHS €KOHOMIYHOTO eeKTy B Meskax 10% Bin aHAJIOTiYHUX IO, [100yIOBaHUX 32 TUIIOBUM PilIEHHSIM.

Cdepa BUKOpUCTAHHS — OYIiBHULITBO 6a30BUX MOOIILHUX CTaHIIiN Te€JIEKOMYyHIKaLiliHOI ramysi.

2. The object of study is the stress-strain state of mast systems on extensions cables with rational parameters. The
purpose and objectives of the research are to improve the methods of calculation of mast structures and to
develop recommendations for the selection of rational parameters of mast systems on the basis of the
mathematical method of sensitivity analysis and optimization. Research methods and equipment. Analytical and
numerical methods of mechanics of a deformed solid body, including the finite element method, are used in the
work. The main research method is a mathematical method of sensitivity analysis and optimization. An
experimental study of the mast section model was performed using the method of static loading using automated
calculation systems based on modern technical and information support. To measure the displacements of the
mast section during experimental tests, clock-type indicators TH-10 were used. Theoretical significance of the
obtained results: - on the basis of one-dimensional model the process of calculating the optimal characteristics of
multidimensional models for the use of the method of sensitivity analysis is built; - the approach to the decision of
a problem of management of a spectrum of natural frequencies of bending oscillations of masts on extensions with
use of the device of a method of the analysis of sensitivity is offered; - developed a set of programs for the
implementation of the proposed method of rationalization of mast structures on the PC; - new results are obtained
regarding the choice of geometric parameters of mobile communication masts using the theory of optimization.
Received further development: - approach to control of values of the first and second frequencies of natural
oscillations of a mast on cable extensions on the basis of a method of the analysis of sensitivity; - experimental
data on the use of the rod model of the mast section instead of the spatial structure; - method of determining the
rational parameters of mast systems due to the redistribution of material using the theory of optimization. The
practical significance of the obtained results lies in the development of methods for building design models of
masts on cable extensions and its successful implementation at the stages of design, construction, reconstruction
of the considered structures. The main results of the study were implemented during the construction of the base
station at the address: Luhansk region, Severodonetsk. The design of the mast system, streamlined by this method,
provided an economic effect within 10% of similar masts built according to the standard solution. The scope of use
is the operation of basic mobile telecomunication stations.
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