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IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK
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KIIKBK: 2201160
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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHHMH eTam: 25 THC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka nporpecuBHUX METOUK KIHEMAaTUYHUX Ta €eHEPrOCUIOBUX PO3PAXyHKIB iH)KeHEPHUX KOHCTPYKIiH.

Haspa po6oTH (aHrJ1)

Development of progressive techniques of kinematic and power calculations of engineering constructions

Pedepar (yxp)

OG’eKTH [OCIHIIXEHHA: METONUKM KiHEMaTUYHUX 1 €HEproCUJIOBUX PpO3DPAXyHKIB iHJKEHEPDHHUX KOHCTPYKUiH, WIISXu ix
BIIPOBaIpKeHHS. Llinb poboTH: po3poOKa MPOrpeCUBHUX METONMK KiHEMAaTHYHMX Ta €HEProCUJIOBUX PO3PAXYHKIB iHXXEHEPHUX
KOHCTPYKLi/l Ha OCHOBi CTBOPEHHSI HOBMX MAaT€MAaTHMYHUX MOJeJiel i IMPOKOro 3aCcTOCyBaHHS iH(OPMAaLiHUX TEXHOJIOTIM.
MeTonu HOCHIIKEHHSl Ta anapaTypa: TEOPETMYHMI aHasi3, MaTeMaTU4He MOJEJIOBAHHS, MaKeTH MPUKIAIHUX KOMITIOTEPHUX
IporpaM, Ccy4acHa OOGUMCJIIOBaJIbHA TeXHiKa. Pe3ysbTaTu: CTBOPEHO Ha OCHOBI aHasoriil Jlarpawxka - MakcBesnna MaTeMaTU4Hi
Mopesi psany eNeKTPOMEXaHiUHMWX CHUCTeM — MasTHMKA B MIBUJKO3MIHHOMY MarHiTHOMY IOJi, ocuuisTopa Yeau, MasiTHUKA
Iy6omiHckoro, ¢gepope3oHaHcHoro LRC - jaHuiora 3 iHAYKTUBHICTIO, SIKa 3ajIeXKUTh Bil, CTPyMy, AMHAMIYHUX cUCTeM 3i
3MIHHUMU IHAYKTUBHICTIO i €EMHICTIO, @ TaKOX AuMHaMo — mamurHu T. Pikitaki. JlocyifkeHa HesiHiliHa IMHaMiKa LUX IPUCTPOIB i3
3aCTOCYBaHHSIM CTBOPEHHUX Mojesieil. Po3po6eHo NoJaTKOBUII pO3PaxyHKOBUIL GJIOK 10 CTBOPEHMX Ha MEpLIOMY eTali po6OoTH
HACKpPi3HUX KOMITIOTEPHUX IIPOTrPaM CIPOIIEHOTO PO3PaXyHKY Ha MIlHICTb CTATUYHO BU3HAYYBAHUX JABOXOINOPHUX i KOHCOJIBHUX
JIBOTaBpOBUX 6asioK. Po3pob6sieHnit 610K [103BOJIsiE BU3HAYaTH 332 METOJIOM Mopa JiHiliHI Ta KyTOBi NepeMillleHHs y 3aJlaHuX
TOYKax 6asiok i O6ymyBaTu rpadiku 1ux nepemimeHs. HaBeeHO MOPIBHSUIBHI JaHi OZO TOYHOCTI 3a3HAYEHUX KOMITIOTEPHHUX i
TpapuuiliHuxX (‘pyyHMX’) Ppo3paxyHKiB. CTBOPEHO TPUBUMIDHY MaTeMaTW4yHy MOMENb PyXy CQPEepuyHOoro MasiTHUKa Ha
HeJIHIHOMY MpPY>)KHOMY IifiBici mif [Mi€l0 3MiHHOrO aepojuWHaMiyHOro O6iyHOro BILIKMBY. Po3pobieHo i mpoimocTpoBaHO
KOMITIOTEPHY Iporpamy ajs peasisanii crBopeHoi mopesni.Po3pobieno 4 DOF guHamiyHy Mopesb TPaHCHIOPTYBaHHS €KCTpa —
BXXKMX BAHTaXiB MOCTOBMM KPaHOM 3 TpPaBepColo i 6ipinsipHnM KpirieHHsM, SKa HallijleHa Ha ONTHMIi3aljiio mapameTpiB pyxy

CHCTEMHU, 30KpEMa Ha MiHiMi3allilo aMIIJIITyAX KOJIMBaHb PYXOMOTO BAHTaXY IJISIXOM KEPYBAaHHS PyXOM KpaHa.
Pedepar (aHr1)

Objects of research: methods of kinematic and energy-intensive calculations of engineering constructions, ways of their
implementation. The purpose of the work: development of advanced techniques of kinematic and energy calculations of
engineering structures on the basis of creation of new mathematical models and widespread use of information technology.
Research methods and equipment: theoretical analysis, mathematical modeling, packages of applied computer programs,
modern computing equipment. Results: based on Lagrange-Maxwell analogies mathematical models of a number of
electromechanical systems are created - pendulum in a fast-changing magnetic field, Ueda oscillator, Duboshinsky pendulum,
ferroresonant LRC - circuit with current-dependent inductance, dynamic systems with variable inductance and T. Rikitaki
dynamo-machines. The nonlinear dynamics of these devices have been studied using the created models. An additional
calculation unit has been developed for the end-to-end computer programs of simplified calculation for strength of statically
determined two-support and cantilever I-beams created in the first stage of operation. The developed block allows to determine
linear and angular displacements at given points of beams by the Mora method and to build graphs of these displacements.
Comparative data on the accuracy of these computerized and traditional ("manual”) calculations are given. A three-dimensional
mathematical model of motion of a spherical pendulum on a nonlinear elastic suspension under the action of variable
aerodynamic lateral influence is created. A computer program for implementation of the created model is developed and
illustrated. A 4 DOF dynamic model of extra heavy cargo transportation by a bridge crane with a traverse and bifilar fastening is
developed.

Inpexc YIK: 531, 531.001:378.147

Kozu tremaruunux py6pux HTI: 30.15



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykii (yKp): MaTtepianu 1ocIipKeHb i BIOCKOHAJIEHI METOAMKY KiHEMAaTUYHUX Ta €HEPrOCHUIIOBUX PO3PaXyHKIB

iH)KEHEPHUX KOHCTPYKLiH.

Hassa npoaykuii (anrJi): Materials of researches and advanced methods of kinematic and energy calculations of engineering

constructions.

OuikyBaHi pe3yabTaTi: MeToan4Hi JOKyMeHTH, [linBUIeHHS IPOLYKTUBHOCTI i1 IKOCTi TPOEKTYBaHHS MalllH, €JIeKTPUYHOTr0

yCTaTKyBaHHS i OyJiBeJIbHUX METalIeBUX KOHCTPYKLil, pecypco3bepekeHHs y BUPOOHULITBI LIUX BUPOOIB.
T'anyss 3acrocyBaHHS: BUpOGHUIITBO MAaIIWH,eJIEKTPUYHOTO YCTATKYBAHHS, 0y 1iBeIbHUX MeTaleBUX KOHCTPYKILiii i BUPOGIB.

Omnuc npoaykuii (ykp): 1. MaTematuyHi Mogeni pany eeKTpOMeXaHiUHUX CUCTEM i MaTepianu JOCTiiKeHb iX TUHaMiKu. 2.
JlomaTKoOBUI pO3PaxyHKOBUIA 6JI0K 3 BUBHAYEHHSI ITEPEMIleHb .0 KOMITIOTEPHUX IIPOrpaM CIIPOIIEHOTO PO3PaxyHKY Ha MillHiCTh
IBOTaBPOBUX 0aJIOK. 3. MaremMaTyHa TPUBUMipHA MOZENb PYXy CPEPUUHOTO MAsITHUKA HA HEJIHIMHOMY NPY>KHOMY MifBici mif,
Zliero 3MiHHOTO aepOJMHAaMIYHOTO Gi4HOTrO BILJIMBY i Iporpama 114 ii peanisauii. 4. lunamiyna 4 DOF mopesib TpaHCIIOPTYBaHHS

€KCTpa — BAKKMX BaHTaXiB MOCTOBMM KPaHOM 3 TPaBEPCOIO i 6ihiIsIpHUM KPIlJIEHHSIM.

ConianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: TlinBuineHHs MpoLyKTUBHOCTI npatli, [TifBUIIeHHs SKOCTi MPOEKTyBaHHS,

HAMiHOCTI ¥ JOBFOBIYHOCTI CTBOPIOBAHMX MAIIUH i CIIOPYZ,

Cragis 3aBepmenocri HTII: 3it o HIJIKP

Bnposazykennsa HTII: He BnpoBamkeHO

Crpoxku BrnpoBagykeHHs: 09.202112.2022

Bupo6bHuK npoaykuii: JJoH6acbka fepskaBHa MallMHOOYIiBHA aKaeMis

CnoskuBavi npogykuii: Texsiuni 3BO, mignpruemcTsa MalIMHOGYAIBHOTrO i 6y[IiBesIbHOrO MpoQiiB.
IepcneKTHBHI pUHKH: YKpaiHa

IIpaBa iHTeeKTyasIbHOI BjacHOCTi: HaykoBi mmy6ikariii.

dopmu Ta ymoBu nepepavi npogykuii: Criizibai HIIKP
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