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1. MeToauKa po3paxyHKy paljioHaJbHUX NIapaMeTpiB IOIJIOBUX CUCTEM 3 BUKOPUCTAHHSM METOMY aHasli3y
YYTJIMBOCTI Ta ONTUMI3allii
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Pedepar:

1. O6'eKT BOCIIIKEHHS — HANIPY>K€HO-Ie(OPMOBAHUI CTaH LIOIVIOBUX CUCTEM Ha BiJTSDKKAX 3 paliOHaIbLHUMU
napamerpamu. MeTa i 3ay1a4i JocCiIKeHb — BIOCKOHAJIEHHSI METOIiB PO3PaXyHKY MIOTJIOBUX CIIOPYZ, Ta PO3pOOKa
peKOMeHalil moo0 BUOOPY palLlioHaIbHUX IIapaMeTpiB LIOTJIOBUX CUCTEM Ha 6a3i MaTeMaTUYHOTrOo arnapary
METO[ly aHaJIi3y 4yTJIMBOCTI Ta onTUMizauii. MeToau nocsinKeHHs Ta anapaTtypa. Y poO60Ti BUKOPUCTaHi aHaliTU4Hi

Ta YKuCeJbHi METOoIn MeXaHiKu ,Ileq)OpMOBaHOFO TBEPOOTO Ti.T[a, B TOMY ‘-II/IC]Ii, METO[, CKiHYeHHUX eJIEMEHTIB.



OCHOBHMM METOJOM IOCJIIKEHHS € MAaTEMAaTUYHUNI METO, aHaJli3y YyTJIMBOCTI Ta ONTUMI3aLlii.
ExcniepyumeHTasbHe JOCTIPKEHHS MOAEJ CEKIii OrIu MPOBEIEHO 32 OMOMOTr0I0 METOAY CTaTUYHOTO
HaBaHTaK€HHS 3 BUKOPUCTAHHSIM aBTOMAaTHU30BaHMX PO3PaxXyHKOBUX KOMILJIEKCIB, 1110 6a3y€ThCsI HA Cy4acHOMY
TEeXHIYHOMY Ta iH(popMaLiiHOMy 3abe3nedeHHi. [I71s1 BUMiIpIOBaHHS II€PEMIlleHb CEKLii oI PY BUKOHAHHI
€KCIIepUMEHTAJIbHUX BUIIPOOYBaHb BUKOPUCTAHI iHINKATOpY roguHHUKoBOro tuny 14-10. TeopeTnyHe 3HaYeHHS
OTPUMAaHUX Pe3yJbTaTiB: - Ha 6a3i OHOBMMIPHOI MOJieJli T0OY0BaHO IIPOLIEC OOUNCIEHHS ONITUMAJIbHUX
XapaKTEePUCTUK 6araTOBUMipHUX MOJeJiel 1711 BAKOPUCTAaHHS METOJy aHaJsli3y 4yTJIMBOCTI; - 3alIPOIIOHOBAHO MiAXif,
IlO BUpillleHHs IPO06JIEMHU YIIPABJIiHHS CIIEKTPOM BJIACHUX YaCTOT 3rMHAJIbHUX KOJIMBaHb LOTJI HA BiATSOKKAX 3
BUKOPHCTaHHSIM anapaTy MEeTOy aHaslizy 4yTJIMBOCTi; - PO3PO6JIeHO KOMILJIEKC IIPorpam 1ijisl peasizarii
3aIIPOIIOHOBAHOI0 METOAY pallioHanizalii KoHCTpyKuUii mori Ha [1K; - oTpumMaHO HOBI pe3yJsbTaTy BilHOCHO BUOOPY
reOMETPUYHHUX [IaPaMETPIB IOIJI MOOLIBHOIO 3B’13Ky 3 BUKOPUCTAHHSIM Teopii ontumisanii. OTpumano nojaabmi
PO3BUTOK: - MiJXiM 10 YIIPaBJIiHHA 3HAYEHHSIMU [E€PLIOI Ta APYroi 4aCTOT BJIACHUX KOJIMBAHb LIOIJIM HA BiTSDKKAX
Ha 6a3i MeToJy aHaJli3y YyTJIMBOCTI; - eKCIIepUMeHTabHI JaHi 10J10 BUKOPUCTAHHS CTPUYKHEBOI MOJeJIi CeKLil
IIOIJIM 3aMiCTb IIPOCTOPOBOI KOHCTPYKIii; - METOAMKA BU3HAUEHHS! pallioHAJIbHUX IIapaMeTpiB LOIJIOBUX CUCTEM 32
PaxyHOK IIepepO3IOIiNy MaTepiany 3 BAKOPUCTAHHIM Teopii onTuMisanii. [IpakTriHe 3Ha4YE€HHS OTPUMAHUX
Pe3yJIbTaTiB MoJIsirae B po3po61ii METONVKY [100YIOBY PO3PaXyHKOBUX MOJIeJIel IO Ha BiATS)KKax Ta YCIIIHOMY
IOCJIiIKEeHHS BIIPOBAIKEHI [IpY BUKOHAHHI POOIT 3 OyiBHMLITBA 6a30BOi CTaHIIii 3a afipecolo: Jlyrancbka 0671acTh,
M. CeBepopioHenbK. KOHCTPYKLis IOrI0BOi CUCTEMH, pallioHaIi30BaHa 3a JAHOI0 METOIMKOI0, 3a6e3ednsia
OTPUMAaHHS €KOHOMIYHOTO eeKTy B Meskax 10% Bin aHaJIOTiYHUX IOTJ1, 100YIOBaHUX 32 TUIIOBUM PilllEHHSIM.

Cdepa BUKOpUCTAHHS — OYAiBHULITBO 6a30BUX MOOIILHUX CTaHIIiH TeJIeKOMYyHiKaliliHOi 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 IH-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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