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B.I1. KOT/IAPOB, n-p ¢usz.-mar. HayK, npod., DTUHT um. b. E. Bepxkura HAHY, Xaprkos;
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K 90-JIETHIO CO JHSA POXKIEHUSA AKAJJEMHUKA BJIATUMHPA AJIEKCAHAPOBUYA MAPYEHKO

Hageneni nesiki ¢axru i3 6iorpadii Ta ¢axoBoi IisIIEHOCTI BU3HAYHOTO XapKiBCHKOI0 BUEHOTO i mearora B.O. MapueHka, ki paHille He ONPHITIOAHIOBAIIHCS.

IpuBenens! HekoTopble (haxTsl U3 6Horpadun u npodeccHOHANbHON eATeNbHOCTH BBIIAIONIEr0Cs XapbKOBCKOTO y4E€HOTo 1 nejarora B.A. Mapuenko, KOTopsle paHee
He 00HAPOOBAJINCE.

Some facts are presented from biography and professional activity of the outstanding scholar and teacher of Kharkov, V.A. Marchenko that have not been published
earlier.

YK 621.226

II.M. AH/IPEHKO, n-p TexH. Hayk, ipod., HTY «XIIl»;
M.C. CBHHAPEHKO, xaun. TexH. Hayk, acucT., XHYBA, Xapkis;
P.FO. BJIOHIEHKO, marictp, HTY «XIII»

POBOYMI MPOLIEC PEAYKIINHOI'O KJIAITAHA I'AJIBMIBHOI CUCTEMH JIITAKA

Onwucano po0oyi mpolecu B peAyKIiHHOMY KJalaHi raibMiBHOI cucTeMu Jiitaka. HaBeeHa oro po3paxyHKoBa cxeMa Ta MaTeMaTH4Ha MOJIENIb pOO0YOro Mporecy, o
KOMIIJIEKCHO BPaXxOBY€ HECTAI[IOHAPHICTH TiAPOIMHAMIYHUX MIPOLECIB, TapaMeTpH poOOUO] PiIUHY Ta KOe]illieHT BUTPAT, IO 3MiHIOIOTBCS.

Omnucatbl paboure MPoIecchl B PeAyKIMOHHOM KJIallaHe TOPMO3HOM cucTeMbI camoreta. [IpuBeieHa ero pacyeTHas cXxeMa 1 MaTeMaTH4ecKas MOzielb pabodyero mpo-
1ecca, KOTopasi KOMIUIEKCHO YYHTHIBAeT HECTAHOHAPHOCTh TUIPOANHAMUYCCKUX MIPOLECCOB, H3MEHSIOMIECs TapaMeTphl padodeil )KUAKOCTU U NepeMEHHOCTh K0d(b-
¢umenTa pacxona.

We describe the work processes in the brake pressure reducing valve plane. It shows the design scheme and mathematical model of the workflow, which allows for
complex unsteady hydrodynamic processes, changing the parameters of the working fluid and the variability of the discharge coefficient.

YK 517.946
A.0. BABAAH, n-p ¢us.-mat. Hayk, goi., [UYA, EpeBan

IOPEKTUBHOE PEHIEHUE 3AJTAYU JTUPUXJIE JJIA ITIPABUJIBHO 3JJIMIITUYECKOI'O YPABHEHUA
YETBEPTOI'O ITIOPAIKA

Posrasinaersest 3amaya [lipixie 1t MPaBUIBHO MINTHYHOTO PIBHSHH 31 CTAIMMU KoedillieHTaMH YETBEPTOro MOPSAKY B OMXHHHIHOMY Koui. PO3B’SI30K IIyKaeThCs B
KJaci QyHKIIH, 1110 3aJOBOJIBHSIOTE YMOBI ['ebaepa ax /10 rpaHMIi pa3oM 3 MOXITHUMH mepuoro nopsjaky. OTpuMaHo yMOBH Ha KoeQilieHTH, HeoOXiHi 1 1ocTaTHi
JUISL OTHO3HAYHOI PO3B'I3HOCTI 3a3Ha4eHO 3a/1a4i, a IpU MOPYLIEHH] UX YMOB JOBEICHO, 10 JeeKTHI Yncia 3aa4i JOPIBHIOIOTh OJUHHMI. Po3B’s130K naHOi 3a1adi i
YMOBH PO3B'SI3HOCTI BU3HAYAIOTHCS B IBHOMY BHIJISIAL.

PaccmarpuBaercs 3agada J{upuxie s MPaBUIBHO JJUIMNTHIECKOTO YPAaBHEHUSI C MIOCTOSHHBIMU KOd()(GHIIMEHTaMH YeTBEPTOro HOpsIKa B eAMHUIHOM Kpyre. Perre-
HHE UIIeTcs B Kiacce (QyHKIUI, yXOBISTBOPSIONINX yCJIOBHIO I'enbiepa BILIOTh 0 IPaHHIBI BMECTe ¢ IPOM3BOIHBIMU IIEPBOTO Nopsiaka. [lomydeHs! ycioBus Ha Ko-
3 duumeHTb, HE0OX0JUMBIC U JJOCTATOUHbIC /Ul OJHO3HAYHON Pa3pelIMMOCTH YKa3aHHO# 3a/[auy, a IIPU HApYIICHUH 3THX YCIOBHIl J0Ka3aHO, YTO Je()eKTHbIE YMCIIa
3a71a4y PaBHBI eIMHUILE. Pemenne paccMaTpuBaeMoii 3a1a4 U yCIOBHS Pa3peIIMOCTH OIPENENIIOTCS B IBHOM BHIE.

We consider the Dirichlet problem for the fourth order properly elliptic equation with constant coefficients in the unit disc. We seek the solution in the class of func-
tions which satisfy Holder condition up to the boundary with first degree derivatives. The necessary and sufficient conditions of the unique solvability of the problem
are obtained. If these conditions failed, it was proved that the defect numbers of the problem are equal to one. The solution of the problem and the solvability conditions
are determined in explicit form.

YK 621.928.9

B.A. BAT/IYK, n-p. TexH. Hayk, npod., HY «JIbBiBCbKa mOITiITEXHIKaY, JIBBIB;
B.M. BEJIABCBKA, xaun. texu. Hayk, HY «JIbBiBChKa momiTexHikay, JIbBIB;
E.Jl. BOYKAJIO, ctynent, HY «JIbBiBChKa MONiTEXHIKa», JIBBIB

AHAJII3 TA MOAEJIOBAHHSA ®AKTOPIB HEBE3IIEKHU ITPU BUKOPUCTAHHI MOBIJIBHOT O PIZKYYOI'O
IHCTPYMEHTY 3 POTAIIMHOIO INJIOIO

HaBoauTucs ¢i3udHa CyTHICTB SIBULL, SIKI IPOTIKAIOTh B KOXKYCi MOOIIBHOT MMM THITY «OONrapka», BU3HAYCHUI XapakTep po3MOiIy MIBHIKOCTEH B HBOMY, IPOAHAITI-
30BaHi CHJIM, SIKi AiOTh HA YaCTUHKM A€PO30JII0, LIO J03BOJISIE PO3KPUTH (Pi3MUHY CYTh MPOLECY PyXY MOBITPSHOrO MOTOKY B HPOEKTOBAHOMY amapari, BUZHAYUTH
BIUIMB, [{I0YMX HA YaCTHHKHU aePO30JI0 B PaIialbHOMY HAIPSIMi CHII HA XapakTep iX pyXy, 3HAYHO MOHM3UTH KiIbKICTh CKCIIEPUMEHTAIBHUX TOCIIKEHB 110 BUBYCHHIO
BIUTMBY ITapaMeTpiB arnapary Ha e(peKTUBHICTh HOTO pOOOTH.

IMpuBoauThCs hH3MUECKast CYLNTHOCTH SIBJICHUM, KOTOPBIE IPOTEKAIOT B KOXKyXe MOOMIIBHOI MHIIBI TUIA «OOITapKay, OIpeeéH XapaKkTep, paclpeaelieHie CKopocTeil B



HEM, IPOAHAIIM3UPOBAHbI CHIIBI, KOTOPbIE JCHCTBYIOT HAa YaCTHYKH a3PO30JIs, YTO MO3BOJACT PACKPHITh (PM3HIECKYIO CYIHOCT MPOLEcca JBUKEHUs BO3/LYIIHOTO MO-
TOKA B IIPOEKTHPYEMOM KOXKyXe, OIpPEeNUTh BIUIHUE, JeHCTBYIOUX HA YACTHUYKK adpO30Jis B PaJHalbHOM HANPaBICHUHU CHJI Ha XapaKTep UX IBMKCHHS, 3HAUUTEIIb-
HO CHHU3UTH KOJIHYECTBO IKCIEPUMEHTANBHEIX HCCIEA0BAHUH 110 M3yYEHHIO BIIMAHUS HapaMeTpoB KOXyXa Ha 3()(eKTHBHOCTE €ro paboThL.

We present the physical nature of phenomena that occur in a housing of mobile saw of type "grinders", defined the character of the velocity distribution in it, ana-
lyze the forces acting on aerosol particles, which can reveal the physical nature of the process air flow in the projected housing, to determine the effect of acting on
the particles in the aerosol radial forces on the nature of their movement, greatly reduce the number of experimental studies on the influence of parameters of the cas-
ing on the effectiveness of its work.

YK 621.928.9

B.A BATJIYK, n-p TexH. HayK., ipod., HY «JIpBiBChKa MOMITEXHIKaY», JIBBIB;
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EKOJIOTO-EKOHOMIYHE OBIPYHTYBAHHS BIIPOBA/I)KEHHS ITAJIOBJIOBJIIOBAYIB

Po3pobnena Moaens iepapxii GpakTopiB eKOIOTr0-eKOHOMIYHOI HOLLIBHOCTI BIPOBAPKEHHS [IHIOBIOBIIOBaYa HOBOI KOHCTPYKIil. OxpiM ymopsakyBaHHsS (akTopiB 3a
Ba)KJIMBICTIO X BIUIMBY JJaHa MOJIETb POOUTH MOXIIMBHM MOJAIIBIINI O Ha 3aJIeXH] (BHYTPINIHI) KOMIIOHEHTH JUIsl BUSIBJICHHS CTYTICHS IOCIA0ICHHS YU IOCHIICHHS
nii Buksmkarodoro daxropa. [IpiopurerHicts aii akTopa Ha eeKTHBHICTH POOOTH MHJIOBIOBIIOBaYa HOBOI KOHCTPYKIIii € BEJIMYHHOIO BITHOCHOIO 1 MOXe OyTH 3MiHe-
Ha 3aJIe)KHO BiJl €eKCIIEPTHOI OLIIHKU MipH BIUIUBY (hakTOpa Ha JOCIIKYBaHUH IpoLiec

Pa3paboTana Mojienb HepapXun (paKTOPOB IKOJIOTr0-3KOHOMHYECKOIT 11eJIecO00pa3sHOCTH BHEIPEHHUS MbLICYJIOBUTENIS HOBOH KOHCTpYKIMH. Kpome conocTaBienus dax-
TOPOB II0 Ba)KHOCTHU MX BIMSHUS JaHHAs MOJENb JeJaeT BO3MOXKHBIM JalbHelIee JelleHue Ha 3aBHCHMble (BHYTPEHHHE) KOMIIOHEHTHI /ISl BBIIBICHUS CTETICHH 0CIa0-
JICHHS WM yCHJICHUS JeHCTBHS BhI3bIBaromiero ¢axropa. [IpHopuTeTHOCTS feHCTBHS (akTopa Ha d((HEKTUBHOCTH pabOThI NBLUISYTOBUTEIS HOBOM KOHCTPYKIHU SIBJISI-
€TCs BeIMYNHON OTHOCUTEIIBHOI M MOXKeT OBITh M3MEHEHA B 3aBHCHMOCTH OT KCIIEPTHOMN OLEHKH CTETICHH BIMSHUS (hakTopa Ha HCCIIEyeMBIi IIponecc.

The model of hierarchy of factors of efficiency of work of dust collection of new construction is developed. Except for arrangement of factors after importance of their
influence this model does possible the subsequent dividing by dependent (internal) components for the exposure of degree of weakening or strengthening of the caller
factor. Priority of action of factor on efficiency of work of dust collection of new construction is a size relative and can be changed depending on the expert estimation
of measure of influence of factor on the probed process.

YK 17.27

I.C. BE€JIOB, xann. ¢i3.-mart. Hayk, fgoi., HTY «XTIII»

PO JEAKI IEPETBOPEHHS HEBII’€EMHHUX KOCUHYC — MHOI'OYJIEHIB

JlocnimkeHa OBEAIHKA HEBil'€MHHX KOCHHYC — MHOTOWICHIB CTEIeHs 4 IpY MepecTaHoBI Koe(ilieHTIB IpH MapHUX KOCHHYcaX. BeTaHOBIEHO, Mo Ipy KoedimieH-
Tax MpH HEMAPHUX KOCHHYCA NPOTHJICKHUX 3HAKIB HOPMA € HaHOLIBIIOI P MOHOTOHHHX KoedirieHTax

HccenenoBaHo noBeeHHEe HEOTPULIATEIBHBIX KOCUHYC — MHOTOWICHOB CTEHEHH 4 IpHU NepecTaHOBKe KO3 (PUIMEHTOB IPH YETHBIX KOCHHYCaX. Y CTAHOBJIEHO, YTO IPH
K03 UIHEeHTaX IPH HEUYSTHBIX KO—CHHYCaX IIPOTHBOIOIIOKHBIX 3HAKOB HOPMA SIBIISIETCS] HANOOJIBIIEH IPH MOHOTOHHBIX KOd(dHUIIeHTax

The behavior of non-negative cosine - polynomials of degree 4 with a permutation of the coefficients for even cosines is investigated. It is established that the coeffi-
cients of the odd cosines of opposite sign is the norm for most monotone coefficients.

YK 621.391.26:681.518.5

A.H. BOPHCEHKO, n-p texH. Hayk, HTY «XIINy»;
b.U. KYBPHUK, xaup. TexH. Hayk, nou., HTY «XIIIN»;
E.B. COCHHA, acucrt., HTY «XI1N»;

B.®.YEPHAMH, xann. Texw. Hayk, c. H. ¢., HTY «XIIN»

OINTUMUBALIASA YIIPABJIEHUI JIU3EJIb-TEHEPATOPA C TYPBOKOMITPECCOPOM HA BA3E ITPUHIIUIIA
MAKCHMYMA

B cTaTTi MpONOHYIOTHCS METOANKA Ta ANTOPUTM OTPUMAHHS KBa310NTHMAIbHUX 3aKOHIB KepyBaHHS [I0AAUCIO IaINBa M HOBITPS B IILTIHAPH JU3EIBHOTO JBUTYHA IPH
MepexiTHUX PEeKUMAaX Horo poOOTH, SIKi IPYHTYIOThCS Ha NPHHIUII MakcuMyMa [ToHTpsrina.

B cratpe npemIaratoTCs METOAUKa U aJITOPUTM MOJTYyHUCHUSA KBa3UONITUMAIbHBIX 3aKOHOB YIIPABJICHUS nona'{eﬁ TOIUIMBA U BO3yXa B IMUJIMHAPBI AU3CIBHOT'O ABUTATEIIA
IIpH IEPEXOTHBIX PEXUMAX €T0 paGOTBI, OCHOBAHHBIX Ha IMMPUHIUIIE MaKCUMyMa HOHTpHI‘I/IHa.

In the article the technique and algorithm of reception quasioptimal control law by submission of fuel and air to cylinders of the dieselingine is offered at modes of its
work, which are based on a Pontryagin’s principle of maximum.

YIK 539.1



B.A. BAHHUH, n-p texH. Hayk, npod., HTY «XI1N»;
A.A. TPHTOPBEB, actmpant, HTY «XIT11»

PE3YJBTATBI MATEMATHYECKOI'O MOJAEJINPOBAHHNA BUHTOBBIX BOJIH TPAHCJISILIUUA B
HEJIMHEWHBIX YIIPYTUX KOHTUHYYMAX, BUBPUPYIOIIUX CUH®A3ZHO

3anpornoHoBaHi (i3UyHa KOHIEMIIsS 1 MaTeMaTU4YHA MOJENb AKTUBHOI'O MEXaHIYHOTO CEPEeIOBHUINA, 3aTHOTO MEPEeIaBaTH XBUIII TPAHCIALIT 3 KBAHTOBAHOK aMILTITY-
JIOI0 KOJIMBaHb 1 CTBOPIOBATH (DYHIAMEHTAIIbHI CHJIOBI IOJIS, MOJIOHI 10 €eKTPOMAarHiTHOrO Ta TPaBiTaliifHOro nmoss. PO3KpUTO B3a€MO3B'SI30K MiX OJZHOPITHUM HO-
JIEM KOJIMBaHb THUCKY 1 XBHJILOBUM CHH(pA3HUM IOJIEM TONEPEYHUX KOJIMBAHb, JOCIIDKCHUI MEXaHi3M mepe/adi eHeprii B XBHJIbOBOMY MoJi. J[Jisi HU3bKOYaCTOTHHX
KOJIMBaHb TNPY)KHHH BUSBJICHO JTOBTI XBHJI TPAHCILLIL, 110 MatOTh GOpMy couiToHiB. OTpUMaHO PiBHSIHHS XBUJIHOBOTO MOJIS UL CEPETHHOYACTOTHHX CHH(BA3HHX KO-
JTHBAHb [IPY)KUHH, 3a[IPOMIOHOBAHO BUKOPUCTATH TBUHTOBHUII CTPIDKEHD SIK XBIJIEBi 200 COHOTPOA YIIbTPA3BYKOBOI PE30HAHCHOT TEXHIKH.

IpetoxkeHb! (pU3HIecKast KOHIUCTIMSA U MaTeMaTH4ECKas MOJICNb aKTUBHOI MEXaHHYECKOI Cpe/ibl, CIOCOOHOM NepeaaBaTh BOIHBI TPAHCILHUY C KBAHTOBAHHOI aMILITY-
Joit KoneOaHuil U co3aBaTh (yHIaAMEHTAIbHBIE CUIOBBIE 0TI, HOJOOHBIE 3MEKTPOMATHUTHOMY HIIH TPAaBUTALMOHHOMY TIOJIO. PackpbITa B3aHMOCBSI3b OTHOPOAHOTO MO
KoJIe6aHui JaBIeHHS M BOIHOBOTO CHH(A3HOTO MO IOIEPEUHbIX KoIeOaHHil, HCCIel0BaH MEeXaHU3M Nepeiaddl SHEPTUX B BOJIHOBOM Ioje. J{Jisi HU3KO9acTOTHBIX KoneOa-
HUI1 IPY>KHHBI OOHAPY)KSHBI JUIMHHbIC BOJHBI TPAHCIISIIUY, MMEIoNe (OpMy COIUTOHOB. [loirydeHs! ypaBHEHUS BOJHOBOT'O HOJIS BBICOKOYACTOTHBIX CHH(A3HBIX KoieOa-
HMH NIPY>KHHBI ¥ IPEIOKEHO HCII0NBb30BaTh BUHTOBOH CTepsKeHb KaK BOJTHOBOI HIIH COHOTPOJ JIsl YJIbTPa3BYKOBOM TEXHHKH.

Is describing a physical concept and mathematical of an active mechanical medium, which is able to transmit translation waves with quantized amplitude of oscillation and
create fundamental force fields, similar to electromagnetic or gravity fields. The interrelationship between uniform field of pressure variations and in-phase wave field of lat-
eral oscillations of a medium, as well as way of transmitting energy in the wave field, are discovered. Long waves of translation, which have a form of soliton wave, are dis-
covered in a low-frequency oscillation of a spring. Equations of wave field of high-frequency in-phase oscillations of the spring are developed. Spiral core is suggested for
using as duct or sonotrode for ultrasound devices.

YK 17.27
P.B. TAJUTAKAH, xaun. ¢us.-mat. Hayk, [ UY A, EpeBan

O T'PAHUYHBIX 3HAYEHUSAX TAPMOHUYECKHUX ®YHKIIUA KJIACCOB U,

JloBezieHO TeopeMy, 110 OLIHIOE CTYIIHb 3pOCTaHHS JUIS ASSIKUX KJIACiB TapMOHIIHIX (YHKIIIH, Ta MpoaHai30BaHO i HACIiIKH.
JloxazaHa TeopeMa, OLCHHBAIOMIAsl CTEIICHb POCTa UL HEKOTOPBIX KIACCOB TapMOHHIECKHX (PyHKIUIA, U IPOaHATM3UPOBAHEI €& CIEACTBHS.

Teorema proved that evaluates the degree of growth for some classes of harmonic functions, and analyzed its implications.

VJIK 513.88
C. I. JTHMHTPOBA-EYPJIAEHKO, cr. npen., HTY «XIIN»

IHOYTU ABTOMOP®HBIE ®YHKIINN KAK KOMITAKTHBIE HEIIPEPBIBHBIE ®YHKIIUU HA I'PYIIIIE

IToka3aHo, mo 1o Oyab-sKii Maibke aBToMopdHii QyHKIIi, BU3HAUYCHOI Ha TPYII, MOYKHA BBECTH TOIOJOTIIO 1 Oy/Ib-sika KOMIIAaKTHA Oe3MepepBHa B 1iif ToHoorii GyH-
KIIist € Maike aBTOMOPGHOIO; UIst abCTpakTHUX (QYHKIIIH crpaBeuiBa TeopeMa Biua — maibke aBTOMOP()HICTS BCiX 3BIDKOK PiBHO3ZHAYHA Maihke mepioquaHOCTI GyH-
Kuii.

B pabore nokasaHo, 4To 1o 000§t mo4YTH aBToMOpdHON (QYHKIMH, 3aIaHHO Ha IPYIIIE, MOXKHO BBECTH TOIOJIOTHUIO U JIF00asi KOMITAKTHAs HEPEPhIBHAS B 3TOH TOMO-

Joruu (YHKIHS SBISCTCS IIOYTH aBTOMOPGHOM; 171t abCTPaKTHEIX (QYHKIHSAX CIIpaBeaIuBa TeopeMa Buda - mouTn aBToMOp(HOCTS BCeX CIABIKEK PAaBHOCHIIGHA ITOUYTH
MIEPHOANIHOCTH (PyHKIIUH.

In the paper is shown that for any almost automorphic function, defined on the group, the topology can be introduced, and any compact continuous function in this to-
pology is almost automorphic function. Veech's theorem, stated that the almost automorphity of all translations is equivalent to almost periodicity of the function, is true
for abstract functions as well.

VK 513.85

A.T. KOIIIOBHH, cr. uxn., HAY «XAl», Xapkis;
I'.I. KOIIIOBHH, xaun. diz.-mart. Hayk, nou., HAY «XAl» Xapkis

JEKAPTOBI JOBYTKHN OJHOBUMIPHUX ®PAKTAJIIB: ®PAKTAJIBHI MEPEXKI HA TIJIOIIINHI

JlocniuKyroThCSl IEKapTOBi KBAApaTH Ta TOOYTKH Hijle HE MIUIBHUX TOCKOHAIMX MHOXMWH Ha NpsiMii. JloBeeHo, Mo 1 AeKapTOBi J0OYTKH SBIAIOTHCS (paKTaIbHUMHI
MHOXXMHAMH B IUTOMUHI. [leTanbHO MpoaHali30BaHi TP KIacH (paKTaNbHUX MEPeX Y IUIOMHUHI Ta IPOBEACHO iX y3araabHEHHs. BusBiaeHi MOXINBOCTI HACHIEHHS UM
PO3PILKEHHS MEPEK 3a JOIIOMOT'0I0 3MiHU (DpaKTaIbHOT PO3MIPHOCTI.

TIpoBOANTECS HCCIEAOBAHME ACKAPTOBBIX KBAAPATOB M IPOU3BEICHUI HUI/IE HE IUNIOTHBIX COBEPIICHHBIX MHOKECTB Ha MPAMOi. JIoka3aHo, 4TO 3TH JEKapTOBbI IIPOMU3-
BEJICHUSI SIBIIFOTCS (PPaKTaIbHBIME MHOXECTBAMH Ha IUIOCKOCTH. JleTalbHO MpOaHAIM3HPOBAHBI TPH Kiacca (paKkTalbHBIX CETel Ha IUIOCKOCTH M IIPOBEIEHO HX
060061enne. OGHapPyKEHBI BO3MOXKHOCTH HACBIIIICHHUS HJIH PA3PEKECHHS CETEeH ¢ IIOMOIIBIO H3MEHEHHs HPAKTATBHOM Pa3MEPHOCTH.

Cartesian squares and products of nowhere dense perfect sets in line are studied. Has been proved that these products are the fractal sets in the plane. Three classes of
fractal networks in the plane and their generalizations have been analyzed in details. The possibilities of saturation or rarefaction for networks by changing the fractal
dimension are found.
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JI.B. KYPIIA, n-p texH. HayK, npo¢., HTY «XI1N»;
I''H. THMYEHKO, xaua. Texs. Hayk, noueHtT HTY «XITN»;
H.A. BY/JHHKOB, actiupant, HTY «XIIIN»

BBIHYX/IEHHBIE HEJJMHEWHBIE KOJIEBAHUS MHOT' OCJIOMHBIX MTOJIOTUX OBOJIOYEK
HECUMMETPUYHOI'O CTPOEHUA

3aIpoOHOBAHO METOI JOCII/DKEHHS AMHAMIYHOT ITOBEIHKH 0araTonapoBux MoJIOTHX 000JOHOK HECHMETPHYHOI CTPYKTYpPH, L0 3HAXOMATHCS ITi/ €0 TTOIEPEIHOrO
HaBaHTaxeHHs. HoBuii MeTon 6asyeTsest Ha 3actocyBanHi Teopii R-dyHkuiit, meronis Pitus i Byonosa-Ianbopkina. OCOONUBICTIO TAHOTO MiXOAY € METO/ AUCKPETH-
3auii nepemineHs 3a yacom. [yl MaTeMaTH4HOT OCTAaHOBKH 3a]a4yl BUKOPUCTaHA KIaCMYHA T€OMETPUYHO HelliHiIiHA Teopis. BukoHaHa yucenpHa peaiizaiis po3poo-
neHoro anroputMy B cucteMi POLE-RL, noGynoBaHi pe3oHaHCHI KPHBI U1 BUMYIICHUX KOJIMBAaHb ABOIIAPOBHX OPTOTOHAIEHO-aPMOBAHHX 00OJOHOK CKIaHOI (op-
MH.

IpennosxeH MeTON HCCISAOBAHUS JUHAMHIECKOTO IIOBE/ICHISI MHOTOCIIONHBIX OJIOTUX 000109eK HECHMMETPUYHON CTPYKTYPBI, HAXOIAIUXCS IO ISHCTBHEM IOIIe-
peuHoit Harpy3ku. HoBblii MeTon 6azupyercs Ha IpuMeHeHHH Teopun R-dyHknmii, MmetonoB Putia n ByoHoBa-I"anépkuna. OcoOeHHOCTEIO JaHHOTO TOIXO0/a SBISETCS
METOJI IMCKPETU3ALMH TIepeMeleHUi o BpeMeHH. 1l MaTeMaTHYeCcKOi MOCTAHOBKY 3a/1auyl MCII0JIb30BaHA KIIACCUYECKasi FeOMETPUUYECKU HEeJIMHEeWHas Teopuu. Bul-
MOJIHEHA YMCJIEHHAs peanu3anus paspadoTanHoro anropurma B cucreme POLE-RL, mocTpoeHbl pe30HaHCHBIC KPUBBIE IJIsl BBIHY)KICHHBIX KOJICOaHUH JBYXCIOHHBIX
OPTOrOHAIIBHO-APMHPOBAHHBIX 000JIOUEK CIIOXKHOH (POPMBL.

The method for studying the dynamic behavior of the unsymmetrical laminated shallow shells under the transverse load is proposed. New method is based on the R-
functions theory, Ritz and Bubnov-Galerkin method. A feature of this approach is the method of discretization of the displacements in time. Formulation is carried out
in the classical geometrically nonlinear theory. The numerical implementation of the developed algorithm is fulfilled in the framework POLE-RL, the resonance curves
are constructed for the forced vibrations of two-layered cross-ply shells of the complex shape.

VIK 519.2: 621.9.
H.IO. IAMHAYDP, xaun. Texs. HayK, go1., YUIIA, Xapskos

MOJIEJIb PACIIPEJIEJIEHUS PASMEPOB U3JIEJIMI U EE IPUMEHEHUE 1J151 ONEHKA TOYHOCTH
OBPABOTKHA

3anpornoHoBaHa OJHOMOJaJIbHA YOTHPHOXIApAaMETPUYHa MOJIENb PO3MOALTY po3MipiB BUpoOiB. J{is wiel Momeni oxepxaHi oliHKH nmapamerpiB. KopucTtyrouuch niero
MOJIEJLIIO, PO3TIIIHYTO aHawi3 TOYHOCTi 00poOKH BUPOOIB.

Ipennoxxena ogHOMOIANbHAS YeTHIpEXTapaMeTpHUecKasi MOIENb paclpenesieHs pa3MepoB u3enuil. JIist 9Toi Moean MoIydeHb! OLleHKU napameTpoB. C HCHOIIb30-
BaHUEM JTOU MOJEIH PAaCCMOTPEH aHAIIH3 TOYHOCTU 00paOOTKY U3/IeIHIL.

The single-modal four-parameter model of the distribution of the sizes of articles is proposed. The estimations of the parameters are obtained for this model. With the
use of this model the accuracy analysis of working articles is examined.

VJIK 621.43

A.M. JTEBTEPOB, xauj. TeXH. HayK, cT. Hay4. coTp., U[IMam HAH Vkpaunsi, Xapbpkos;
JLU. IEBTEPOBA, Ben. unwxenep, UIIMam HAH Ykpaunsl, Xapbkos;

H.IO. I''TA/IKOBA, Ben. unxenep, UlIMam HAH Ykpaunsl, Xapbkos;

B.IT. MAPAXOBCKHH, mn. nayy. cotp., UTIMam HAH Ykpaunsi, XapbKoB;

A.H. ABPAMEHKO, xanj. TexH. HayK, Hayd. coTp., U[IMam HAH Vkpaunsi, XapskoB

PACUYETHO-3KCHHEPUMEHTAJIBHBIE HCCJIEJOBAHUSI XAPAKTEPUCTUK ABTOMOBHWJIBHOI'O
JABUTI'ATEJISI HA BEH303TAHOJIBHBIX CMECAX

HaBopnsrbest pe3ysIbTaTH YHCIOBOTO €KCIIEPHMEHTY Ta MOTOPHHX BHIPOOYBaHb aBTOMOOIIEHOTO nBuryHa MeM3 307-1. B sIkOoCTi MOTOPHOTO TaIMBa PO3IIISIIAIOTECS
GeH30€eTaHONBHI MATMBHI KOMIO3uULIl. Po3paxyHKOBI TOCIIKEHHS IPYHTYIOThCS Ha KBa3iBUMIpHIi TepMoauHaMiuHiil Mozei po6oyoro mpouecy 3 JBOX30HHOK MO-
JEJITIO 3TOPSIHHSI, BUIIPOOYBAHHS BUKOHYIOTBCSI HA MOTOPHOMY CTEHII.

IIpuBoasTCs pe3yabTaThl YUCICHHOTO SKCIIEPUMEHTA M MOTOPHBIX UCIIBITAHUH aBTOMOOMIIbHOTO ABHrarens MeM3 307-1. B kauecTBe MOTOPHOT'O TOIUIMBA paccMaTpu-
BAIOTCSL GEH303TaHOJNIBHBIC TOIUIMBHBIC KOMIO3HIMH. PacdyeTHble HccieqoBaHus 0a3MpYIOTCS Ha KBa3HMMEPHON TEPMOAMHAMUYECKOW Mojenu pabodero mporecca ¢
JBYX30HHOII MOJIETIbIO CTOPAHHUS, HCIIBITAHUS IPOBOASTCS HA MOTOPHOM CTEHJIE.

In article results of numerical experiment and motor tests of engine MeMZ 307-1 are resulted. As motor fuel are considered petrol-ethanol fuel compositions. Settle-
ment researches are based on quasimetric thermodynamic model of working process with two-zoned model of combustion, tests are carried out on the motor stand.

YK 519.6
O.M. JIHTBHH, n-p }iz.-mar. Hayk, npod., YIITA, Xapkis

HOBHU METO/ PO3B’SI3AHHSA IBOTOUKOBUX KPAMOBUX 3ATAY JIJIS 3BUMAVMHUX JITHIHHAX
JUOEPEHIIAJIBHUX PIBHAHD

3anponoHOBaHO METO]] HaOIMKEHOI0 PO3B’sI3aHHS IBOTOYKOBOI KpaioBoi 3ajaui s JiHIIHOTO 3BMYaiiHOTO audepeHIiansHoro piBHsIHHA. HaOmmkeHnid po3B’ 130K
LIYKAETCS Y BUILI JTiHIHHOI KOMOiHALT cucTeMH JiHIHHO-He3aexnHx QyHKIiNA. HeinoMi cTani y HbOMY 3HAXOAATHCS 3 YMOBH HaHKpaIioro HaOMWKEHHS IpaBoi
YaCTHHU JU(EPEHIiaIbHOTO PiBHIHHS JIIHIHHOIO KOMOiHaLi€0 (YHKIIH, 0 OTPUMYETHCS 3aCTOCYBaHHIM JU(EpeHLIIaTbHOTO onepaTopa KpaioBoi 3aaadvi 10 HaOnu-
JKEHOro po3s’s3Ky. HaBeeHO mpukiaz.

Ipeanoxen MeTo | MPHOIMKEHHOTO PEIICHNS ABYXTOUYCUHBIX KPACBBIX 3a/1a4 AJIs IMHCHHBIX OOBIKHOBEHHBIX AU((GepeHIHANBHBIX YpaBHeHHH. [IpubimKkeHHOe pertie-
HHE B JAHHOM METO/¢ HaXOIATCS U3 YCIIOBHS HAWIYYIIEeTo NPHOIIKEHHUS NPpaBoi dacTu AuddepeHnHanbHOr0 ypaBHeHUs THHeHHON koMOnHaIel QyHKuuii, momy-
YaeMBIX IpUMEHeHNeM TH(depeHInaIbHOro oepaTopa KpaeBoi 3a1auu K NpUOIIIDKEHHOMY pelnenuto. [IpuseneH npumep.



The method approached solution of a two-dot boundary value problem for the linear differential equation is offered. The approached solution is searched in the form of
a linear combination of system linearly-independent functions. Unknown constants are in him from a condition of the best approach of the right part of the differential
equation a linear combination of the functions received by application of the differential operator of a boundary value problem to the approached solution. The example
is resulted.

VIIK 519.6

O.M. JIHTBHH, n-p }i3.-mat. HayK, pod., YIIIA, Xapkis

CHCTEMA CILIAMHIB KJIACY CY(R?) , SIKI € R — ®YHKIISIMH ABOX 3MIHHHUX

. . - . . 2
3aHpOHOHOBaHO 1 JOCIIPKEHO IIOBHY CUCTEMY R—C‘pyHKHlI/I JABOX 3MIHHHX, ICTOTHO HAJIC)KHUX [0 KJIacy Cq(R ), o0 CKJIATa€TbCa 3 R—KOH’IOHKHI]

+1 +1 . = . L
A yg) =l x+ " y—|x =" 1a R—mus’ronxuii v(x,p,q)=|x" x+ )" y+[x—»"", ¢=0,1,...i R—3anepevenns x=-x. [i R- dynkuii ¢ noninomians-
HHMH CIUTaiiHamu creneds ¢ +1,¢ =0,1,..., nepexty 1. BoHu € po3B’s3kamMu CHCTEMH PEKypPEHTHHX KpaloBHX 3a1a4 AJs piBHsAHH [lyaccoHa, mpaBa YacTHHA SIKHX TEX

€ IeSIKOI0 R — (DYHKIII€I0 3 MEHIIUM HOMEPOM ¢ .

Tpensioxkena U Uccen0Bana MojHas cucreMa R — GyHKIM JAByX TepEMEHHBIX, CYIIECTBEHHO NpUHAIeKamux kiaccy CY (RZ) , KOTOpasi COCTOUT U3 R — KOHBIOHK-

‘q+1 ‘qH

Jivsics /\(x,y,q):‘x‘qur +‘y‘qy7‘x7y , R — mm3pronknun v(x,y,q):‘x‘qx+‘y‘qy+‘x7y , ¢=0,1,... » R—oTpuanus x =-x .9TH R — QyHKIUH — IOIH-
HOMHMAJbHBIEe CIUIAHHEI cTemeHs ¢ +1, ¢ =0,1,..., nedekTa 1, sBIArOmMUecs pPeIICHHSIMH CUCTEMBI PEKYyPPEHTHBIX KpaeBBIX 3ajad I ypaBHeHUs IlyaccoHa; mpaBas

JacThb 3TOT'0 YPaBHCHUSA HyaCCOHa B CBOIO O4YE€PEAD SABIIACTCA R— d)yHKHHeﬁ C MEHbIIUM HOMEPOM ¢ .

Full system of the R— functions of two variables essentially belonging to a class C"(Rz) is offered and investigated. This system consists from R — conjunc-

tion A(x,3,q)=|" x+]s|" ¥ —\x—y\q+l , R — alternation v (x,,q) =" x +[y|" y+|x —y\qﬁ , ¢=0,1,... and R — negation x=—x . These R — functions are polyno-
mial splines of the degree g +1, ¢ =0,1,..., defect of these splines is 1. The offered R — functions are the solutions the recurrently system of the boundary value prob-

lems for the Poisson’s equation. Right part in these Poisson’s equations are also R — functions with smaller number ¢q .

YK 519.6:330.43

O.M. JIHTBHH, n-p diz.-mar. Hayk, pod., YIITA, Xapkis;
M.B. APTIOX, acuipanTtka, YIIIA, Xapkis

BUPOBHUYA ®YHKIIA 31 SMIHHUMU KOE®IIIEHTAMU EJTACTHYHOCTI, IOBYJJOBAHA HA OCHOBI
EKCIIEPUMEHTAJIbBHUX JAHUX KOBA-AYIJIACA

3anponoHOBAaHO METOJ MaTeMaTHIHOIO MOJEIIIOBAHHS €KOHOMIUYHUX IPOIIECIiB 3a JONOMOroro y3araiabHeHHs ¢popmynn Koba-Jlyriaca, B sskoMy BHpoOHHYA (QYHKIis
Mae 3MiHHI YaCTHHHI KOe(iliEHTH eNacTUHIHOCTI.

TIpesioxkeH METO/L MaTeMaTHIECKOr0 MOASINPOBAHHUS SKOHOMHYECKHUX IIPOLIECCOB € HOMOILIBI0 00001enHo# Gopmyisl Ko66a — Jyrnaca, B KOTOPO#i MPOU3BOACTBEH-
Has QyHKIUS HMEeT IepeMEHHbIE YaCTHbIe KO3 (QUIIMEHTHI 3TaCTHIHOCTH.

In this paper the method of mathematical modeling of economic processes using generalized formulas Kob-Douglas production function which has a variable partial
elasticity’s.

VIIK 519.6

0.0. JIHTBHH, xaup. ¢i3.-mat. Hayk, noi., YIIIA, Xapkis;

C.1. KYJIHUK, xaun. ¢iz.-mat. Hayk, gom., HTY «XII»;

O.B. TKAYEHKO, nau. Binminy, A1 «Isuerko-IIporpecy, 3amopixioxs;
C.IO. MATBEEBA, actipanr, YIIIA, Xapkis;

0.0. YEPHIK, actipanr, YIIIA, Xapkis

ONEPATOPH IHTEPIIOJISIII ®YHKIINA OJHIET 3SMIHHOI, IO 3BITAIOTHCSI 3 HEIO HA 3AIAHUX
BIJAPI3KAX OBJIACTI HABJIMKEHHS

3anpornoHoBaHO METO/1 ITOOY/IOBH orieparopa § (f ; x) , IO IHTEPIIOJIOE PYHKILIO [ (x) OJTHi€T 3MiHHOT i 30ira€ThCs 3 HEIO Ha 33JJaHUX BiJpi3Kax 00J1acTi HAOIMKCHHSL.
Bin Mose OyTH BUKOPUCTAHUI IS BiJHOBJICHHSI TIOBEPXOHB MIXK CHCTEMOIO TIEPETUHHUX CMYT. JIOCIIiKEHO HOT0 BIaCTHBOCTI.

TIpesuIoKeH MeTox IIocTpoeHns oreparopa s ( f;x) , KoTopslil uuTeprompyeT GyHKuuo f (X) OZHOH [IEpEMEHHOI i COBIANACT C Hell Ha 3a/IaHHBIX OTPE3Kax o0Jac-

i npubIKeHnst. OH MOXET HCIOJIb30BaThCs ISl BOCCTAHOBIICHHS TOBEPXHOCTEH MEX/Iy CHCTEMOM nepecekaroruxcst nojoc. ChopMmympoBana u JokazaHa Teopema
0 CBOWCTBax 3TOr0 OIepaTopa.

The method of the building an operator s( f ;x) , which interpolate f(x) in given points and equal given functions on given sub internals is proposed. This method can

be used to restore surfaces between a systems of intersecting bands. Formulate and prove a theorem about the properties of this operator.

VIK 532.51



M.B. MAKCHMOB, n-p TexH. HayK, npo¢., OHITY, Onecca;
A.U. BPYHETKHH, xaup. TexH. HayK, cT. mpert., OHITY, Ognecca;
T.C. JOBPOBOJIbCKAA, actupant, OHITY, Onecca

ONPEJIEJTEHUE COBCTBEHHOM YACTOTHI KOJEBAHUM )KUJIKOCTH CO CBOBOIHOM MOBEPXHOCTHIO
B EMKOCTSX CJIOKHBIX ®OPM

Hageneno npoctuii (anredpaiunuii) Bupas, skuil OyJI0 OTPHMAHO 3a JOHNOMOTOI0 METOIY iHTErpalbHUX KOe(illieHTiB, AT BU3HAYCHHS BIACHOI YaCTOTH KOJIMBAHb Pi-
JIMHHU 3 BUIBHOIO IIOBEPXHEIO B EMHOCTAX CKJIagHUX (opM. Ha npuknani numiHApHYHOT BEPTHKAIBHOT EMHOCTI HaBeIeHO 301KHICTh CTPYKTYPU OTPUMAHOrO BHpa3y Ta
Koe(iLieHTIB, 0 BXOJITh Y HBOTO, i3 BIAMOBIAHUMH BEIHYMHAMHU IPH PIlICHHI aHAIOTIYHOI 3a/1a4i B BapiawiiiHiil noctaHoBLi. J{yis BUIIAAKy KOJIMBAHb PiTHHH MDXK
KOAKCiaJTbHUMHM LMTIHAPAMH BU3HAYCHA B 3arajbHOMY BUIVIJ BEIMYMHA 3alIOBHEHHS, IPH SKill IepecTae OKa3yBaTH BIUIMB HIDKHE JHHIIEC. BUKOHAHO MOpPIBHAHHSA
OTPHMAaHHUX Pe3yJIbTaTiB 3 PIlICHHIM BapiauiiHoi 3a1a4i. BU3Ha4eHO BIUIMB HIJKHBOTO JHMIA EMHOCTEH Ha BIIACHY YaCTOTY KOJIMBAHb PIINHH.

TIpuBeneno npocroe (aIredpanvecKoe) BIPAKEHNE, MOITYYEHHOE C TIOMOIIBIO METO/Ia HHTETPAIBHBIX KO (UIIMEHTOB, Ul ONpe/iesieHns] COOCTBEHHON YacTOTHI KOJle-
OGaHHI1 KUIKOCTH CO CBOOOTHOM ITOBEPXHOCTHIO B eMKOCTSIX CIOXKHBIX (popM. Ha mpumepe mummHApUIeCcKoil BEpTUKATEHOH eMKOCTH II0KAa3aHO COBIIAJCHHE CTPYKTYPBI
TIOJTyYEHHOTO BBIPQKEHHS ¥ KOO (PUINEHTOB, BXOIINX B HETO, C COOTBETCTBYIOIIVMH BEJIMINHAMH IIPH PELICHUH aHAJIOTWYHOM 3a/layd B BAPHALIOHHON OCTaHOB-
ke. Jlnst cirydast koneGaHui JKUAKOCTH MKy KOAKCHAIbHBIMU LIHJIMHAPAMHU OIIpeJie/icHa B 00LIeM BUJIC BEHYNHA 3aMI0JIHEHHs, HAUMHAs C KOTOPOM MepecTaeT oKasbl-
BaTh BIMSIHHUE HIDKHEE JHUINE. BBIMOIHEHO CpaBHEHHE MONYYCHHBIX PE3y/IbTATOB C PEIICHHEM BapHalMOHHOM 3a1a4. ONpeneaeHo BIUSHAC HIKHETO JHHUIIA eMKO-
cTeil Ha COOCTBEHHYIO YaCTOTY KOJIeOaHUM KUAKOCTH.

The simple (algebraic) expression received with the help of a method of integrated factors for definition of own frequency of fluctuations of a liquid with a free surface
in capacities of complex forms is resulted. By the example of cylindrical vertical capacity concurrence of structure of the received expression and the factors which are
included in it with corresponding sizes is shown at the decision of a similar task in variation statement. In case of fluctuations of a liquid between coaxial cylinders, the
size of filling from which the low bottom ceases to influence is determined in a general view. Comparison of the received results with the decision of a variation task is
executed. Influence of the low bottom of capacities on own frequency of fluctuations of a liquid is determined.

YK 004.942:621.386.82

T.B. MAJIHXIHA, cr. uki., XHY im. B.H. Kapasina, Xapkis;
M.I'. CTEPBOE/IOB, k. 1. H., nouent, XHY im. B.H. Kapasina, Xapkis

MATEMATHYHE MOJEJIOBAHHS ITPOXOAKEHHS EJIEKTPOHIB YEPE3 AP PEYHOBHWHMU SIK
CKJIAJIOBA YACTHHA BIPTYAJIBHOI'O JIABOPATOPHOI'O TIPAKTUKYMY 3 SIZIEPHOI ®I3UKA

IIpencraBneHo KOMII FOTEPHI IPOrpaMH, sIKi BXOASATH 10 CKJIaAy BIpTyaJIbHOTO JIAOOPAaTOPHOTO NPAKTHKYMY, IO PO3POOIIIOETECS B XapKiBCHKOMY HAIllOHAJIBHOMY YHi-
BepcuteTi iM. B.H. Kapasina Ha ¢akyabTeTi KOMIT'IOTEPHHX HayK CYMICHO 3 MIPOBIIHHMH crieniaiicTamu (isuko-TexHiuHoro daxynsrery. BipryansHuit 1abopaTopHuii
MPAKTHKYM SIBJISIE COO0I0 KOMILIEKC KOMIT IOTEPHHX IPOrpaMm, 10 BUKOPUCTOBYE CYy4acHi 3aCO0M MaTeMaTUYHOI'O MOJIEIIOBAHHS IPOLECIB B3a€EMO/Ii BUIIPOMiHIOBAHHS
3 pedoBHHOI0. [Iporpamu po3pobneni moBoto C++ B cepenoBumi onepamniitaoi cucremu Linux SLC 4.8. Bipryansuuit 1abopaTopHU IPaKTHKYM IIIaHY€ThCSI BUKOPHC-
TOBYBATH B IIPOIIEC HABUAHHS CTYJCHTIB CTAPIINX KypciB (i3HKO-TEXHIYHOTO Ta (Pi3UKO-CHEPreTHIHOTO (haKyIbTETIB.

IIpencraBneHs! KOMIBIOTEPHBIE IPOTPAMMBL, KOTOPEIE BXOAAT B COCTaB BUPTYaILHOTO JIAOOPATOPHOTO MPaKTUKyMa, pa3padaTbiBaeMoro B XapbKOBCKOM HAIlMOHAIIb-
HoM yHuBepcutere uM. B.H. Kapasuna Ha daxyibTeTe KOMIBIOTEPHBIX HAyK COBMECTHO C BEIYIIMMH CIICIUAIUCTAMH (PH3UKO-TEXHHIECKOro (aKyipTeTa. BupTyas-
HbI JIAOOPATOPHBIil MPAKTUKYM HPECTABIISIET CO00H KOMILIEKC KOMITBIOTEPHBIX IPOrPaMM, HCIIONB3YOIIMX COBPEMEHHBIE CPEACTBA MATEMaTHYECKOT0 MOJIEIHPOBa-
HUS TIPOLIECCOB B3aMMOJICHCTBUS M3JIy4eHHs ¢ BemecTBoM. [Iporpammsel pa3paboTansl Ha a3bike C++ B cpene onepanmonHoii cucrembl Linux SLC 4.8. BuptyanbHblit
11a00paTOPHBIA MPAKTHKYM IUIAHUPYETCS UCIONB30BAaTh B Ipoliecce 00ydYeHUs CTYICHTOB CTapIINX KypcoB (DH3HKO-TEXHHYECKOTO U (PU3HKO-DHEPIeTHIECKOro (a-
KyJIBTETOB.

The Virtual laboratory practicum environment is presented. It was developed at the V.N. Karazin Kharkiv National University at the Faculty of Computer Science. This
practicum is developed together with leading experts of the Faculty of Physics and Technology. Virtual laboratory practicum is a complex of computer programs that
use a modern toolkit of the mathematical simulation of the passage of particles through matter. These programs developed in the environment of the Linux SLC 4.8 op-
erating system using C++ language. Virtual laboratory classes will be used to train students of the Faculty of Physics and Technology as well as the Faculty of Energy
Physics.

YK 621.317

P.II. MUT'YII[EHKO, xann. Texs. Hayk, noil., HTY «XI1I»;
O.10. KPOIIAYEK, xaunn. TexH. HaykK, foil., HTY «XIII»;
T.B. IEYEPHI|A, varictp, HTY «XIIl»;

K.B. MATAIII, crynent, HTY «XIII»

AHAJII3 IIUTAHb KOMIIEHCAIIIT ATUTUBHUX 35YPEHB ITPU JIATHOCTMUIII IU3EJbHUX ATPETATIB

Po3risiHyTi UTaHHS TOOYZ0BU CHCTEMH KOHTPOJIIO i TIarHOCTUKM CTaHy QOPCYHOK JM3eNbHUX arperatiB. Jiisi po3poOK cHCTEMH KOHTPOJIIO oOpaHuii 00 €KT J0Ci-
JUKEHHS, PO3TJISIHYTI MPUHIMIHN HOro (YHKIIOHYBaHHS, TPOBEJCHO OIS JIITEPAaTypH Ta MPOaHali30BaHO MOKJIMBI MOIENI IPOLECIB Y PO3IIIsAyBaHOMY 00’ €KTi, 0Opa-
Hi OCHOBHi HaIIpSIMKH POOOTH IIPH IIPOBEICHHI JOCIIKEHb, 3p00JIEHO BUCHOBKH IIPO IIEPCIIEKTHBYU MOAAIBIINX PO3POOOK.

PaccMoTpeHBI BOIIPOCH! MIOCTPOCHMSI CUCTEMBI KOHTPOJSI U JHATHOCTUKH COCTOSIHUS ()OPCYHOK AM3EIBHBIX arperatoB. i pa3pabOoTKu CHCTEMbI KOHTPOIS BBIOpaH
00BEKT UCCIEe0BAaHNUS, PACCMOTPEHBI IIPUHIMIIBI €r0 (QYHKIIMOHUPOBAHHUS, IPOBEACH 0030p IUTEpaTyphl U IPOAHATH3UPOBAHBI BO3MOXKHBIE MOJIEIIH IIPOIIECCOB B pac-
CMaTpHBaeMOM 00BEKTe, BHIOpaHBI OCHOBHBIE HAIIPABIICHNS Pa0OTHI IPU POBECHHUH HCCIIEIOBAHMIL, CIeJIaHbI BEIBOABI O HEPCIIEKTHBAX JAIBHEHIINX pa3paboToK.

The article deals with the issues of building control systems and diagnostics of injectors diesel units. To design the control system is chosen object of study, considered
the principles of its operation, reviewed and analyzed the possible models of the object in question, selected the main directions of work in research, conclusions about
the prospects for further development.



YK 539.3:534.1

B.II. OJIBIIIAHCKHH, 1-p pu3.-mar. Hayk, npod., XHTYCX, XapbKos;
C.B. OJIBIIIAHCKHH, xaup. pus.-mar. Hayk, HTY «XITN»

MOJIEJJMPOBAHUE ITPO10JBHOTI'O YJIAPA 11O CTEPXKHIO C COCPEJJOTOYEHHOM MACCOM

PosrisiHyTa [HAMiKa CTEPIKHS 3 TOYKOBOIO MAacoIo, IO 30Cepe/DKeHa Ha HOro He3akpilieHoMy Kpai (Topili), 1o sIKOMY Bi0YBAa€ThCs HEMPYKHHUI yaap TBEPAUM TLIOM,
sike pyxaerbces. [lokasaHo, 1m0 koedilieHTn auHamMivyHoCTi, oOuncieHi 3a Teopisimu CeH-Benana ta Kokca BiIpi3HSIOTECS HECYTTEBO B LIMPOKOMY iHTEpBasIi 3MiHH Ia-
paMeTpiB TiN, SKi CHIBYAAPSIOTHCSL.

PaccMoTpena MHaMMKa CTEp)KHs ¢ TOYEYHOW Maccoi, COCPEIOTOYEHHOM Ha €ro He3aKpeIIeHHOM Kpae (TOplie), 110 KOTOPOMY IPOM3BOJUTCS HEYNPYTUi yaap ABU-
XKYIIUMCS TBEP/bIM TesoM. [TokazaHo, 4To K03 dHUIMEHT! IMHAMUYHOCTH, BEIYUCICHHBIE 110 TeopusiM CeH-Benana n Kokca, OTIHYar0TCs HE3HAYUTENIBHO B IIHPOKOM
HHTepBalle H3MEHEHUS IapaMETPOB COYIAPSIOMINXCS Tell.

The dynamics of a beam with a point mass concentrated at its not assigned-edge, which is produced by inelastic impact by a moving solid. The dynamic coefficients
calculated from the theories of Saint-Venant and Cox differs slightly in a wide range of parameters that satisfy the-body collisions are shown.

VJIK 534

K.JO. IUVIAKCIH, crynentka, HTY «XITI»;
1O.B. MIXJIIH, n-p ®i3.-mar. Hayk, npod. HTY «XI1I»

CTIMKICTh HEJIHIHHAX HOPMAJIbHUX ®OPM KOJUBAHb NNPYKUHHO-MASITHUKOBOI CHCTEMUA
TA IPOIIEC 3PUBY BEPTUKAJIbHOI ®OPMHU

HopmanbHi ¢popMu KOJIHMBaHb NPYKUHHO-MasSTHUKOBOI CUCTEMH OTPHMAHO KUIBKOMa aCUMITOTHYHUMHU MeTOJaMu. JOCIiIKEeHO CTiiKicTh (OpM KOMMBaHb. AHAJi3y-
€ThCS IPOIIEC 3pUBY BEPTUKATGHUX KOIMBAHb 32 METOAUKOIO CTapKHHCHKOTO. UncenbHe iHTErpyBaHHS JEMOHCTPY€E JOCHTH BUCOKY TOUHICTh aHATITHYHUX Pe3ylIbTa-
TiB.

HOpMaJII;HI;Ie q)OprI KosiebaHuit pr)KHHHO-Ma}ITHHKOBOfI CHCTEMBI ITOJTYUCHBI HECKOJIBKUMU aCUMITOTUYECKUMU METOAAMU. I/ICCJ’ICI[OB&Ha yCTOﬁ‘IPIBOCTI) q]OpM KO-
J1eOaHuiA. AHaanpyeTc;{ nponecc CpbiBa BEPTHKAIIBHBIX KosiebaHuil 1Mo MCTOJIHUKE CTap)I(HHCKOFO. YucnenHoe HUHTETPUPOBAHUE NEMOHCTPUPYET TOCTATOYHO BBICO-
KYI0 TOYHOCTb aHAJTUTHYECKUX PE3YJIbTATOB.

Nonlinear normal modes of the spring-pendulum system are obtained by few asymptotic methods. It is investigated a stability of the vibration modes. A process of the
vertical vibrations disruption is analyzed by the Starzhinsky approach. Numerical simulation shows a good exactness of the analytical results.

YK [621.436:681.51]
A.0. IPOXOPEHKO, xaun. Texs. HayK, go1l., HTY«XIII»

JUPEPEHIJAJIBHE PIBHAHHSA EJIEKTPOHHOI'O PETI'YJIATOPA JJIA JU3EJISA 3 AKYMYJIAATOPHOIO
ITAJIMBHOIO CUCTEMOIO

Onwucano BUBIZ Au(epeHIiatbHOTro piBHAHHS (OPMYBaHHS KEPYIOUOTro CUTHAJY B eleKTpoHHOMY Ononi kepyBanHs (EBK) nusens, mo BKItoYae 10 CKiIaay CBOTO airo-
PHUTMY OIHUC POOOTH €IEKTPOHHOTO PETYIIATOPa YaCTOTH 0OSpTaHHs, BUKOHAHUIT Ha OCHOBI 3aranbHoi Teopii CAP.

Omnucan BeiBoA nu()(bepeHIHaIbHOr0 ypaBHeHHs (OPMHUPOBAHUS YIPABILIOIIETO CUTHAIA B DIEKTPOHHOM Ooke ynpasinenus (OBY) nuzens, BKIoualomeM B COCTaB
CBOETO AJTOPUTMA ONHCAHHE PAOOTHI HIEKTPOHHOTO PETYIIATOPA YaCTOTHI BpallleHHs, BHITOTHEHHBII Ha OcHOBe 00mmeil Teopru CAP.

This article describes the output of the differential equation form of the control signal to the electronic control unit (ECU) diesel engine, which includes part of the algo-
rithm description of the electronic speed controller, made on the basis of the general theory of ATS.

YK 631.37
A.JO. PEBPOB, xauj. TexH. Hayk, nou., HTY «XIIN»

OINIPEJEJIEHUE PACXOJA TOIIVIMBA IBUTI'ATEJIEM MAIINMHHO-TPAKTOPHOI'O ATPET'ATA
BEPOSITHOCTHBIM METOJAOM

3aIpoOHOBAHO METO/] BU3HAYCHHS BUTPATH MAJBHOTO JABHUI'YHOM HMOBIPHOCTHHUM METOJIOM, SIKHiT 0a3y€ThCsl Ha JIBOMIPHOMY HOPMaJIBHOMY 3aKOHI PO3IOJiTy 3arpys-
KM JIBUTYHA 110 KPYTHOMY MOMEHTY 1 110 4acToTi oOepTaHHs KOJIiHYacTOro Bajy, a TAKOXK Ha BUKOPUCTAaHHI OaratornapaMeTpoBoi XapakTepHCTUKH ABUryHa. HaBeneHno
pe3y/bTaTH OOYMCIICHHS! IMOBIPHOCTI MUTOMOT BUTPATH MaJbHOTO ABUTYHOM B XOJli BUKOHAHHS TEXHOJIOTIYHOTO MPOLECY MO 00poOLli IPYHTY NPH HABAHTAXKEHHI, SIKE
Ma€ BHITQIKOBUII XapaKTep.

IpennoxeH METOA OMpe/eICHUs PacXo/a TOIUINBA JBUTraTeIeM BEpPOSTHOCTHBIM METO/IOM, KOTOPBIH 0a3upyeTcst Ha JByMEPHOM HOPMAJIbHOM 3aKOHE Pacipe/ieieHHs
3arpy3KHd JBHTaTeNs 110 KpyTAIIeMy MOMEHTY H [0 YacTOTE BpallleHHs! KOJICHYaTOro Bajla, a TAKXKe Ha UCIIONB30BAHHN MHOTOIIaPaMeTPOBON XapaKTepPUCTHKHU JBUTATE-
1. [IpuBenieHs! pe3ysbTaThl pacyeTa BEPOSTHOCTH yIEIbHOIO Pacxoja TOILUIMBA ABUraTelIeM B XOJE BBIIOJIHEHHS TEXHOJIOIMYECKOro Ipolecca 1o o0paboTke IOUBI
[IPU Harpy3Ke, KOTOpast HOCUT CIIy4aiiHblil Xapakrep.

The authors propose a method for determining the fuel consumption of motor probabilistic method, which is based on two-dimensional normal distribution of the motor
load by torque and speed of the crankshaft, as well as the use of multiparameter characteristics of the engine. The results of calculating the probability of engine specific
fuel consumption in the implementation process for the treatment of soil under load, which is random.
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A.B. LIEBYEHKO, ct. Buki., YIIEY, YepHiris

MOJIEJIb ITIPOLIECY PATIAJIBHOI CTABLIIZALIT MOJIOKEHHS KOJIHBAJIA B MOJIEPHI3OBAHIM
I'IAPOOIIOPI

TToOynoBaHO PO3paxyHKOBY MOJIENIb MOJICPHI30BaHOI TiIPOCUCTEMH JIBUI'YHA BHYTPIIIHBOTO 3rOPsiHHS aBTOMOOUIS. Po3risHyTO pyX KoJiHBasa 6e3 ypaxyBaHHs o0ep-
TAI0YOT0 MOMEHTY B pajialbHOMY HampsMKy. OTpHMaHO PiBHSHHS 3aI€XXHOCTel MepeMilleHHs], IBUIKOCTI Ta MPUCKOPEHHS KOTiHBAIA Bijl 4acy CIIPAlIOBaHHS MOJEP-
HI30BaHOI CHCTEMH XKUBJICHHS I'1JPOCTaTUYHOI OIIOPH.

IMoctpoena pacueTHast MOJENb MOAEPHU3UPOBAHHON TUAPOCHCTEMEI IBHraTeNsl BHYTPEHHETO CTOpaHUs aBTOMOOWIS. PaccMoTpeH mpoliecc mepeMenieHns KolIeHBaIa
0e3 yuera Bpallalolero MOMEHTa B panalbHOM HanpasiieHHH. I1oydeHsl ypaBHEHUS 3aBUCHMOCTH IIEPEMEIIEHNUS], CKOPOCTH H YCKOPEHHS OT BpEMEHH CpabaThIBaHMs
MOZIEPHU3UPOBAHHOMN CHCTEMBbI TUTAaHUs THIPOCTATHYECKOH OIOpHI.

A calculation model of the modernized hydraulic internal combustion engine vehicle. A movement without regard to crankshaft torque in the radial direction. The equa-
tion dependencies displacement, velocity and acceleration of the crankshaft-time operation system upgrading power hydrostatic bearing.

YK 532.522: 518.5

A.H. CEMKO, n-p texH. Hayk, ipo¢., [JonHY, JloHenk;
10.B. JIOKTIOIIIHHA, actiupanrt, [{lonHY, JJoneux

O BJINAAHUH ITIJIOTHOCTHU XKUJAKOCTHU HA TAPAMETPBI T'HIPOITYIIKHA

OuiHIOETBCS BIUIMB IYCTHHH PIAMHH Ha TapaMeTpH rigporapmari. Jlocii/KeHHs] BHKOHAHO paMKax MOJEN i/[eabHOi HECTUCIIMBOI PiIMHH JUIs KBa3i0{HOMIPHOTO Ha-
6mmxeHHst. OTpUMaHi PO3MOALTH IIBUAKOCTI Ta THCKY PIIMHH [0 AOBXHUHI rigporapmatu. Po3paxoBaHi mapamMeTpu, [0 XapakTepH3yloTh epeKTUBHICTh TiIporapMaTi
(MakcuMalbHa MIBUIKICT CTPYMEHS, MAaKCUMAJIbHUN THCK B COIUII, TUCK raJbMyBaHHs, IMIYJIbC BUCOKOIIBH/KICHOI AUISIHKU CTPyMEHS, KOe(iLi€HT NepEeBUILICHHS TH-
CKYy, KOoe(]iIlieHT IepeTBOPEHHs €HePrii), Ki MOPiBHIOIOTHCS 13 BiAIOBIIHIME 3HAUCHHIMH JUISl BOJSHOTO 3apsy.

OneHuBaeTcsl BNUSHEE IUIOTHOCTH >KHIKOCTH Ha MapaMeTphl MMAPOMYIIKH. MccienoBaHue BBINOIHEHO B PaMKaxX MOJEIM HICaIbHOH HEC)KHMAEeMOW >KHIKOCTH AT
KBa3HOJHOMEpHOro npubmmkeHus. [lorydeHs! pacupeaeneHust CKOPOCTU U JABICHUS XKUIKOCTH 10 ATHHE TUIPOMYIIKH. PaccuuTansl mapaMeTpsl, XapaKTepU3yoIue
9 EKTUBHOCTS TUIPONYIIKH (MaKCHMallbHash CKOPOCTH CTPYH, MaKCHMAJIbHOE JIABJICHHE B COIUIE, NABJICHHE TOPMOXKEHHUS, UMILYJIbC BBICOKOCKOPOCTHOTO Y4acTKa
CTpyH, KO3()(UIMEHT NPEBbIICHNS AaBICHH, KO3POHUIMEHT MpeoOpa3oBaHUs SHEPTHH), KOTOPbIE CPABHUBAIOTCSA C COOTBETCTBYIOIIMMH 3HAUYCHHUSAMH JUIsl BOJSIHOTO
3apsza.

In this paper evaluated the effect of liquid density on the parameters hydrogun. The study was conducted in the model of ideal incompressible fluid to quasi
approximation. The dependence of the velocity distribution and pressure along the length of hydrogun are received. The parameters which characterize the efficiency of
hydrogun (maximum speed of the jet, the maximum pressure in the nozzle, brake pressure, the impulse of high-speed segment of the jet, the coefficient of excess
pressure, the coefficient of energy conversion), which are compared with the corresponding values for the water charge are calculated.

YJK 539.3
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C.A. HA3APEHKO, kaH1. TeXH. HayK, ¢. H. C., HTY «XIIN»

YU CJIEHHOE MOAEJIUPOBAHUE TEXHOJIOI'MYECKOTI' O ITPOLIECCA U3I'OTOBJIEHUS KOPITYCA
HOTI'JIOINAIOLIEI'O AIIITAPATA

HaBeneni migxonu Ui po3B’si3aHHS 3a/1adi MOJIETIOBAHHS (Pi3UKO-MEXaHIYHUX MPOLECiB IPU BUTOTOBICHHI KOPITYCY NMOTIMHAIOUOro amapary. OnucaHa MaTeMaTH4HA
MOJIeTIb JOCHIDKYBaHOro npoliecy. HaBeieHi po3paxyHKOBI Ta eKCIIEPUMEHTANbHI PE3yJIbTaTh JOCIIIKCHHS.

HpI/IBeHCHbI TIOAXOABI K YHUCIIEHHOMY MOJEINPOBAHUIO q)HBHKO-MeXaHI/I‘IeCKI/IX TIPOHECCOB IIPU MU3rOTOBJICHHMU KOPITyCa MOTJIOMIAIOMIETO armnapara. Orncana MaTeMa-
THYECKast MOJICJIb UCCIEAYEMOTO ITpoLecca. HpHBeZ{eHBI YHCJICHHBIC U OKCIICPUMEHTAJIBHBIC PE3YJIbTAThl UCCIICIOBAHUS.

In the paper the approaches are presented for task’s solution of modeling of physical and mechanical processes at manufacturing of details by casting. The mathematical
model of the researching process is described. The numerical and experimental results of research are discussed.

YK 539.3
T.B.IIIMATKO, xaunn. texs. Hayk, gon. HTY «XIII»

JOCJIIKEHHSA CTIMKOCTI OPTOTPOITHUX MOJIOTUX OBOJIOHOK 31 CKJAJTHOIO ®OPMOIO IIJIAHY

3ampoOHOBAHO METO/] BU3HAYCHHSI KDHTUYHOTO HABaHTA)XCHHS [Tl OPTOTPOITHUX MOJIOTHX 0OOJIOHOK, HABAaHTAKECHNUX B CEPeJMHHIN IUIONMHI, iKuil 6a3yeThCs Ha 3a-
crocyBaHHi Teopil R-dyHkiiii Ta Bapiauiiiiux meroaiB. Po3poOneHi anroput™Mu BpaXoBYIOTh HEOJHODIIHUN JOKPUTHYHUNA cTaH 000i0HKH. [loka3aHO MOpPIBHAHHA
OJIepXKAHHUX YNUCEIBHUX PE3YJIbTATIB 3 BIIOMUMH pe3yJbTaTaMu Ul OPTOTPOIHHUX 0OOJIOHOK i3 MPSIMOKYTHHM Ta KBaJPaTHUM IUIaHOM. UKCeNIbHI pe3yIbTaTH MpejcTa-
BJICHO y BUNISIL TaOJIMIb [JI1 KPUTHYHOTO HABAHTAXKCHHS Ta BIIACHUX 4ACTOT KOJIMBAHb.

IpeanoxeH METO/ HAXOXKACHHUST KPUTUUECKON HArpy3KH Ui OPTOTPOIHBIX MOJIOTHX 000JI04EK, HarPY>KEHHBIX B CPEIMHHOM MOBEPXHOCTH. B 0CHOBY MeTo/1a momoxe-
HO HUCIONIb30BaHNE TeOPHU R— (yHKIuii 1 BapHaMOHHBIX METOJOB. Pa3paboTaHHbIE alTOPUTMBI IPELyCMaTPUBAIOT PacdeT HEOJHOPOJHOIO JOKPUTHIECKOTO COCTOS-
Hus 000s0uky. [TokazaHo cpaBHEHHE MOJYYCHHBIX YHCICHHBIX PE3yJIbTaTOB C PaHee M3BECTHBIMH JUISl OPTOTPOIHEIX 000JI0UEK IPSIMOYTOJIBHOTO U KBaAPATHOTO IlIa-
Ha. YucneHHbIe pe3yibTaThl IPEICTABIEHbI B BU/IE TAOIMIL JUIsl KDUTHUECKOH Harpy3Ku U COOCTBEHHBIX YaCTOT CKMMAEMBbIX 000JIOUEK.



Method of investigation buckling of the orthotropic shallow shells subjected to load in a middle surface is proposed. The method is based on R-functions theory and
variational methods. Inhomogeneous prebuckling state is calculated and taken into account by developed approach. Comparison of obtained results with known for
shallow shells with rectangle and square planform confirms the validation of the worked out method. Shallow shells with complex planform are considered. Obtained
numerical results are presented as table of buckling load and natural frequencies.

YK 539.1, 519.876.5
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AJITOPUTM KEPYBAHHA AKICTIO HOBEPXHEBOTI'O ITAPY OITUYHUX MATEPIAJIIB ITPU
EJEKTPOHHO-IIPOMEHEBII MIKPOOBPOBIII

[ToOynoBana maTeMaTH4Ha MOJETb 3aJadi TEIUIONPOBIJHOCTI AJIsS ONTHYHOrO Marepiany i pyXOMOro eJeKTPOHHOrO MOTOKY Ha eTalax HarpiBy Ta €JIeKTPOHHO-
npomeHeBoi MikpooO6pobku (EITM) Ta mpezcrapieHa HOBa MOCTAHOBKA 337a4i TEIUIONPOBITHOCTI 3 BpaXxyBaHHAM JIETKOCTI Matepiaiy po3miaBy EIIM. Po3poGnenuit
ITOPUTM KEPYBaHHS SKICTIO TOBEPXHEBOTO IIapy ONTUYHUX Martepiaii ETIM.

IocTpoena MaTemMaTH4yecKast MOZAEIb 3a1a4H TEIIONPOBOIHOCTH IJI1 ONTHYECKOTO MaTepHaa U HOABIXKHOTO 3JIEKTPOHHOTO IIOTOKA Ha 3TaIlax HarpeBa U 3J1eKTPOHHO-
Iy4eBoil MuKpoobpaboTku (DJIM), mpencTaBieHa HOBas IOCTAHOBKA 3a/ladl TEIUIONPOBOAHOCTH C y4EeTOM JIeTydecTH Marepuana paciuasa JJIM. Pazpaboran amro-
PHUTM yIIpaBJIEHUS Ka4eCTBOM IIOBEPXHOCTHOI'O CJIOS ONTHYECKUX MaTepuanos DJIM.

Is built the mathematical model of heat conduction task for an optical material and the electron stream moving at the stages of heating and electron-radial stream mi-
cromachining (ESM) and presented a new formulation of the heat conduction task, taking into account a volatility of fusion material of ESM. An algorithm is made for
ruling of the quality of the surface layer of optical materials ESM.



