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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

Cy‘-IaCHi METOAN MATEMATUYHOTO MOIEJIIOBAHHA B TE€OPETUYHUX, TEXHIYHUX Ta MIpUPOAHNYINX 3anavax. AKTyaJI])Hi HpO6J’[€MI/I

BUBYEHHA MaTEMaTUKU Y BI/IIILiI;I LIKOJIi

Ha3sBa po6oTHu (aHrJI)

Modern methods of mathematical modeling in theoretical, technical and natural problems. Actual problems of studying
mathematics in higher education

Pedepar (yxp)

O6’eKT mOCTiIKEeHHS — MaTeMaTUYHe Ta KOMITIOTepHE MOJIEe/IIOBaHHS aOCTPAKTHUX, TEXHIYHUX Ta eKOHOMIYHUX O0'E€KTiB, METOIM
BUKJIQJIAHHS MaTeMaTHMKW B TEXHIYHOMY yHiBepcuTeTi. MeTa poOOTH - JOCJIIKEHHS IIPOLECiB y PIi3HUX Tramyssx
[IpUPOLO3HABCTBA, €KOHOMIKM i TEXHIKM 3a JOIIOMOIOI0 CTBOPEHHS MaTeMaTM4YHUX MOJesed, ix aHami3 3a JO0MNOMOrOo
MaTeMaTHYHUX METOJIB Ta KOMITIOTEPHOTO MOJEJIOBAaHHS. PO3pOOJIEHHS HOBMX METOJMK HABYAHHS MaTeMaTHKU. MeToq,
JOCJIIPKEHHS] — aHAIITUYHE Ta YMCEJIbHE MOJEJIIOBAaHHSI. MeToanyHi PO3pOOKH, Taki SIK TECTYBAaHHS CTYAEHTIB 32 JOIIOMOTOIO
iHpOopMaLifHO-KOMITIOTEDHUX TEXHOJIOTiNA. PesysbpTaty [OCHimKeHb: [lOCIHifKEHO 3aCTOCYBaHHS CHUMILJIEKTUYHOTO METOLY
iHTerpyBaHHsSI CHCTEMHU TOYKOBMX BUXODIB B imeaspHiil piguHi. 3actocoByeTbcsi meron Tao monBoeHHs (a3oBOro MpoCTopy.
JlocmimpkeHHS BKa3yIOTh Ha Te, [0 CUMILJIEKTUYHUN MeTO/ 36epirae eHepriio (ramisibToHiaH) BUXOPIB, TOfi sIK MeTon PyHre-Kyrru
2-TO TIOPSIAKY AA€ 3HWDKEHHS eHeprii. BCTaHOBIEHO 3B'SI30K MOMDK OCHUJISIIITHUMY BJIACTUBOCTSIMY PO3B’s13Ky KparoBoi 3a/1a4i Ta
pPiBHSIMU B JIaKyHi TPAHUYHOIO CIEKTPY Mg OU(EPEeHLiabHOTO PiBHSHHS [OOBIIBHOTO MOPSIKY. PO3risiHyTI anbTepHATUBHI
METOJY CUMETPUYHOI perpecii, 30KpeMa: OPTOroHa/IbHa PETPECis Ta PErpecis cepegHboro reOMETPUYHOTO. BUBEIEHHS KOXKHOTO
METO/ly CTa€ €(PEKTUBHUM 3aBJSKU BUKOPUCTaHHIO ¢opmyan Epenbepra njs 3BMYaiiHOI MOMUJIKM HalMEHIIMX KBaZparTiB i
IIJISIXOM BUJITIEHHST BaroBoi (yHKI{i, sIKa XapaKTepusye perpeciio. PO3riasHyTO (yHKLiOHyBaHHSI 6araTOKaHAJbHOI CHUCTEMH
MacoBOrO OOCJIyTOBYBaHHSI Yy CTalliOHADHOMY pEXHMi: MOOYJOBaHO HaMiBMAapKOBCBKUI POO0OYMI MPUJIAJ, MPOAHAJi30BaHO
aCHMMNTOTUYHY IMOBEAIHKY MMOBIDHOCTEN TDYNOBUX BiJMOB Ha OJHOMY IHTEpBaJli BiIHOBJIEHHS KOHTPOJIOIOYOIO NPUCTPOIO.
[IpoBeneHO YnceNbHUI aHali3 BUSHAYEHHS! PE30HAHCHUX YaCTOT Ta XapaKTEPUCTUK XBUJIbOBOTO 10 1JIs1 3a[a4i IIPO TapMOHIlHi
KOJIMBAaHHS KyCOYHO-HEOJHOPiAHOI 007acTi, IO CKIAZAETbCS 3 TPbOX 3'€JHAHMX OOUH 3 OJHUM IIPSMOKYTHUKIB 3 Pi3HUMU
NPYKHUMHU BJacTUBOCTSIMU. OmnucaHa JBOBUMIpHa IeBSITULIBUIKICTHA Mogenb merony LBM (D2Q9) 3 iHTerpasom 3iTKHEHHS

YaCTUH
Pedepar (aHrI)

The object of research is mathematical and computer modeling for abstract, technical and economic objects, methods of
teaching mathematics at a technical university. The purpose of the work is to study processes in various fields of natural
science, economics, and technology using the creation of mathematical models, their analysis using mathematical methods and
computer modeling. Development of new methods of teaching mathematics. The research method is analytical and numerical
modeling. Methodological developments, such as testing students using information and computer technologies. Research
results: The application of the symplectic integration method to the system of point vortices in an ideal fluid was investigated.
The Tao method of doubling the phase space is used. Research indicates that the symplectic method conserves the energy
(Hamiltonian) of the vortices, while the 2nd-order Runge-Kutta method yields energy reduction. The relationship between the
oscillatory properties of the solution of the boundary value problem and the levels in the gap of the boundary spectrum for a
differential equation of arbitrary order is established. Considered alternative methods of symmetric regression, in particular:
orthogonal regression and regression of the geometric mean. The derivation of each method is made efficient by using
Ehrenberg's formula for the ordinary least squares error and by extracting a weight function that characterizes the regression.



The operation of the multi-channel mass service system in stationary mode is considered: a semi-Markov operating device is
constructed, the asymptotic behavior of the probabilities of group failures at one recovery interval of the control device is
analyzed. Numerical analysis of the determination of resonant frequencies and characteristics of the wave field for the problem
of harmonic oscillations of a piecewise inhomogeneous region consisting of three interconnected rectangles with different
elastic properties was
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Kozu tremarnynux pyopuk HTI: 14.25.09, 14.35.09, 28.17.19
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Ha3sBa npoaykuii (ykp): MeTonu, Mojiesi i airoOpUTMu pO3B'sI3aHHS 3a71a4 MaTeMaTUYHOTO MOJIe/IIOBaHHS TEXHIYHUX Ta

MPUPOIHUYMUX NIPOLECIB

Hassa npoaykuii (aurJi): Methods, models and algorithms for solving problems of mathematical modeling of technical and
natural processes

OuikyBaHi pe3yybTaTi: MeTonu, Teopii
Tanyss 3acrocyBanHs: 11 - Maremarynka Ta CTaTUCTHKA

Onuc npozykuii (ykp): Po3po6sieHO METOANKY iHTErpyBaHHS CUCTEMU PYXY TOYKOBHX BUXPiB CUMIVIEKTUYHUM METO/IOM, IO
JI03BOJISIE 320€3M1eYNTH 30€pE’KEHHS TraMisIbTOHIaHa. BCTaHOBJIEHO 3B'SI30K MOMIXK OCUWJISIIIHUMU BJIACTUBOCTSIMU PO3B’SI3KY
KpaloBoi 3a/1a4i Ta PiBHSIMM B JIaKyHi TPAHUYHOTO CIIEKTPY AJIs Au(epeHIIialbHOTO PiBHSIHHS JOBIJIbHOTO NOPsAKY. Po3pobieHo
METOJVKY BU3HAYE€HHS PE30HAHCHUX YaCTOT Ta XapaKTEPUCTUK XBUJILOBOTO I0JIS A4J1s 3aa4i PO rapMOHIilHI KOJIMBaHH
KyCOYHO-HEOJHOPiAHOI 0671acTi._ JJoCIiIKeHO albTepHATUBHI METOIM CUMETPHUYHO]I perpecii, 30kpeMa: OpTOroHasbHa perpecis
Ta perpecis cepeJHbOro reoMeTpuYHoro. _ Po3pobsieHa MeToiMKa MOoJIesIIoBaHHs Tedii [Tyaseiisis y iockoMy KaHadi Ta
00TiKaHHS KPYrOBOTrO IMJIIHAPA Y IIJIOCKOMY KaHali METOJIOM IPAaTKOBUX PiBHSIHb BosbimMaHa. _JlocimkeHo GyHKIIOHYBaHHS
6araTokaHaJIbHOI CHCTEMU MacOBOTO OOCIyTOBYBaHHS y CTallilOHAPHOMY PE>KHMi: TTO6YI0BaHO HalliBMapKOBCHKHI POGOYMI
NpuJIa, IPOaHasi3oBaHO ACMMIITOTUYHY IOBEIHKY MMOBIPHOCTEN IPYIIOBUX BiIMOB Ha OJHOMY iHTEPBaJIi BiTHOBJIEHHS

KOHTPOJIIOI0YOTO IIPUCTPOIO
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