YK 621.226

II.M. AH/IPEHKO, n-p texH. Hayk, ripod., HTY “XTIII”;
LIl T'PEYKA, xauj. TexH. HayK, cT. Buki1., HTY “XIII”;
A.1O. JIEBE/IEB, marictp, HTY “XIII”

MATEMATHYHA MOJEJIb PO3IIOAIJIBHUKA ITIOTOKY

Omnucano po6oui MPOLECH B PO3MOAIIBHIKY HOTOKY po6ouoi pinunu. HaBenena Horo MaTeMaTn4Ha MOJIEIb, 10 BPAXOBY€E HECTAL[IOHAPHICTh IiPOANHAMIYHHX IIPOLIe-
ciB, mapaMeTpu poO0o4oi piuHH, 10 3MIHIOIOTECS. JJaHO pekoMeHanii 3 BUOOPY KOHCTPYKTUBHUX MapaMETPiB PO3NOJUIBHUKA MTOTOKY.

OmnucaHbl pabodre IPOLeccH B AeNUTeNe II0ToKa paboueil xuakocTu. [IpuBeneHa ero MateMaTHieckasl MOJeNb, KOTOPAsi yIUTHIBAET HECTAIMOHAPHOCTD THIPOANHA-
MHYECKHX MPOIIECCOB M M3MEHSIOIIMECS TapaMeTpbl paboueii xKUAKOCTH. JlaHbl PeKOMEHALNK [T BBIOOpa KOHCTPYKTHBHBIX 1apaMEeTPOB ACIHUTENs TOTOKA.

Describes the workflows working fluid flow dividers. Given its mathematical model that takes into account the nonstationarity of hydrodynamic processes and the
changing parameters of the working fluid. Recommendations are given for selecting the design parameters of the flow divider.

YK 539.3

I'.0. AHHIIEHKO, xaH1. TexH. HayK, noil., HTY «XI1N»;
1O.B. POMAIIIOB, xaup. TexH. HayK, noil., HTY «XIIN»

MOCTPOEHUE YU CJEHHBIX PEIIEHUI
3AJJAY TEOPUHA TOJI3YUYECTH

B crarTi po3rasHyTo HOOYZOBY YHCIOBHX PO3B’S3KIB A PI3HOMAHITHHX MaTeMaTHYHUX (OPMYIIOBaHb 3a1ad Teopil moB3ydocTi. IIpencTaBieHi 4nucioBi po3B's3Kku
IUIOCKOT 3a/1a4i Teopii MOB3y4OCTi, IO OJep)KaHi METOJOM CKiHUEHHHUX €JIEMEHTIB Ta MeTo/ oM byOHOBa-I"anbopkiHa 3 BukopucTaHHsaM R—dynkuiit. JocmimkeHo n0-
CTOBIPHICTb OZIEPKAHUX YHUCIOBUX PO3B’SI3KIB, IIOKa3aHi MEPEpO3NOALT HANPYKEeHb Ta TApaMeTPy MOIIKOKYBAHOCTI B YMOBAX ITOB3y4OCTi.

B craTthe paccMOTPeHO MOCTPOSHHE YHCIICHHBIX PEMICHUH Ul pa3IMYHBIX MaTeMaTHYeCKHX (pOpMyIHPOBOK 3a/ad TEOPHHU HONI3ydecTH. IIpencTaBieHbl YHCICeHHBIE
peIIeHYS IUIOCKOH 3a1a4il TEOPHH MOJI3y4YeCTH, IOIyUeHHbIe METOJIOM KOHEUHBIX 2JIEMEHTOB U MeTonioM byOHoBa-I"anepkuna ¢ ucnonbp3oBanneM R—dynkuuii. Mcere-
JIOBaHa JIOCTOBEPHOCTD NOTyYEHHBIX YHCIICHHBIX PELIEHNUH, TOKa3aHbl IIepepacnpeielieHHe HapsHKeHHI U MapaMeTpa MOBPEKIaeMOCTH B YCIIOBHSAX MOI3yYECTH.

This article deals with numerical solutions constructing for different mathematical formulations of creep problem. Numerical solutions for creep plane problem obtained
using finite element method and Galerkin-Bubnov method with R-functions are presented. Obtained numerical solutions reliability is investigated, stresses and damage
parameter redistributions due to creep are shown.

YK 519.6:631.1

M.B. APTHOX, acnipantka, YIIIA, Xapkis;
O.M. IHTBHH, n-p }iz.-mar. HayK, npod., YIITA, Xapkis

JIESIKI TEOPEMM ITPO BUPOBHUYI ®YHKIIII BIJT
JABOX 3MIHHHUX 31 SMIHHUMHU KOE®IINI€EHTAMU
EJACTUYHOCTI TA iX BACTOCYBAHHSI

IIpononyioThCs GOPMYITIOBAHHS i JOBEICHHS TeOpeM PO BUpOOHMYI (YHKIT Bix BOX 3MIHHHX, YaCTHHHI KOS(]II[i€HTH €IaCTHYHOCTI SIKHX € (YyHKIiIMH OHiel abo
nBox 3MiHHUX. HaBeneHo npukiiajg BUpoOHHYO1 QyHKLIT, 110 HOB’s3aHa 3 YIPABIIHHAM YPOXKAHHICTIO OBOUIB B 3aJI€)KHOCTI Bil BOJIOTOCTI IPYHTY Ta KOHIIEHTpALl J0-
OpwuB.

Ipemnararorcst GOPMYITHPOBKA M JJOKA3aTENbCTBO TEOPEM O MPOM3BOJCTBEHHBIX (DYHKIMAX OT JBYX NEPEMEHHBIX, YACTHBIC KOI(QHUIMEHTBI, SIaCTHYHOCTH KOTOPBIX
SBISIIOTCS QYHKLMSMU OJJHOM WIIM JIBYX HepeMeHHBbIX. [IpHBeeH npuMep NPOU3BOACTBEHHON QYHKIMH, KOTOpas CBS3aHa C yHPABICHHEM ypOXaiHOCTBIO OBOLIEH B
3aBHCHMOCTH OT BJIQKHOCTH PYHTA U KOHIICHTPALUU Y0OPEHHIA.

In this paper the formulation and the proof of theorems of production functions from two variables is offered, particular which factors of elasticity are functions of one

or two variables. The example of production function which is connected with management of productivity of vegetables depending on humidity of a ground and con-
centration of fertilizers is offered.

VIK 17.27
1. C. BEJIOB, xaun. ¢i3.-Mat. Hayk, foi., HTY «XIII»

MPABHM 3CYB HEBIJI’€EMHUX KOCUHYC —- MHOI'O4JIEHIB

JocnimkeHa MOBeIiHKA HEBiJ €eMHUX KOCHHYC — MHOTOWIEHIB CTETICHS [Ba IIPU IIPaBOMY 3CyBi KoediieHTiB BcTaHOBIEHO, [0 Y KOCUHYC-MHOTOWICHIB 3 HEBi/I'€MHU-
MH KoeillieHTaMH IIpU IPaBOM 3CyBi 3pOCTa€ MiHIMAIBHUH BUTEHHIT WICH.

HccenenoBaHo oBeeHHE HEOTPULIATEBHBIX KOCHHYC — MHOTOUWICHOB CTEIEHH [Ba IIPHU IIPAaBOM CABHIre K0d()(dHIHEHTOB. Y CTaHOBIECHO, YTO y KOCHHYC — MHOTOUJIE-
HOB C HEOTPUIATEILHBIMU KO ()HUIIeHTaMH IIPK IIPABOM CABUTE BO3PACcTaeT MUHUMAIIBHBIA CBOOOIHEIN WIEH.

The behavior non-negative cosine — polynomials of degree two at right shift coefficients is investigated. It was established that for the cosine-polynomials with non-
negative coefficients of the right shift increases the minimum free term.
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A.M. BOPUCEHKO, n-p texH. Hayk, goueHT, HTY «XIID»;
O.®. €EHIKEERB, xann. TexH. Hayk, noneHT, YKpJIA3T, Xapkis;
1.C. 3UKOB, xanj. texH. Hayk, aoueHT, HTY «XIII»

AHAJII3 IUHAMIKHA JIBOPIBHEBOI CUCTEMMH NIJIBUILIEHHSI
E®EKTUBHOCTI AJIMA3ZHOI'O HIVII®@YBAHHSA

CraTTsl HPUCBSYEHA MOJICIFOBAHHIO KOMIT FOTEPHOT CHCTEMH ITi/IBUIECHHS e)eKTHBHOCTI TEXHOJIOTIYHOTO HPOLECY alMa3HOro LUTihyBaHHs, apXiTeKTypa Kol po3po0-
JIeHa 3 BUKOPUCTAHHSM 1€PapXidHOr0 NPHHILMUITY, METOAIB Ge3mocepeHboro HHGPOBOro Ta YHPaBIiHHS 3a BIAXUICHHSM, HEMPSIMOT0 KOHTPOJIO SKOCTI 00po6IIeHOT mo-
BEPXHI JIETalli Ta CHTHAIY 3BOPOTHOT'O 3B 513Ky PO CTaH IOPCTKOCTI Y BUIJIS JIeBiallii IIBUIKOCTI 00epTaHHs HUTI(YBaJIbHOTO KPyTa.

CraThs MOCBSIIEHA MOAGIMPOBAHHUIO KOMITBIOTEPHOI CHCTEMBI NOBBIIEHHS 3()(EKTHBHOCTH TEXHOJIOIHYECKOTO TIPOLecca aIMa3HOTo MUIM(OBaHUS, apXUTEKTypa KO-
TOPO#i pa3paboTaHa ¢ UCIOIb30BAHUEM MEPAPXMUECKOTO HPUHIIUIIA, METOJ0B HEMOCPEACTBEHHOTO LM(POBOTo U yIPABICHUS M0 OTKIOHEHHIO, KOCBEHHOTO KOHTPOJIS
KauecTBa 00pabOTaHHOM MOBEPXHOCTH ACTaIM M CUTHATIA OOPATHOW CBS3M O COCTOSIHUH LIIEPOXOBATOCTH B BUAE ACBUALNI CKOPOCTH BpAlICHHs NITH(OBAIBHOTO KPyTa.

The article is dedicated to modeling of the computer system of the efficiency increasing of the technological process diamond polishing, which architecture is designed
with using of the hierarchical principle, methods directly digital and management on deflection, indirect checking quality processed surfaces of the detail and signal to
feedback about condition of the roughness the manner of deviations of the velocities of the rotation of the polishing circle.

VJIK 621.9

B.M. BYP/IA€EHKO, xauz. TexH. HayK, goi., HTY «XII»,
O.K. MOPAYKOBCBhKHH, n-p texH. Hayk, npod., HTY «XTI1I»

CKIHYEHHOEJEMEHTHA MOJIEJIb HEJTHIMHOI IMHAMIKHA
TLJIA 3 TPIIIAHOIO, BEPET'H IKOI KOHTAKTYIOTh

B po6oTi po3rIsHYTHIT TEOPETHYHUH IMiIX1]] 010 CKIHYCHHOEIEMEHTHOIO MO/ICTIOBAHHS HEJIHIHOI AMHAMIKY Tija 3 TpilmuHOI0. KOHTHHYalIbHa MOJIENb OIICYE KO-
JIMBAHHS TiNa y JiHIAHIA TOCTAHOBLI, Ta HENMiHIIHY MOBEAIHKY OeperiB TPIlMHU Y KOHTAaKTi. Takuil MmiaxiJ 1ae MOMXKIMBICTH JOCIIDKYBATH JIOKaNi30BaHi edekt 6au-
3bKO 10 KiHlg TpimuHu. [IpuHiun ["aminbsToHa Ta TpUBUMIpHA TEOPis NPYKHOCTI BUKOPUCTOBYIOTHCS Y paMKaX KOHTHHYaJIbHOI MEXaHIKH J1e()opMOBAHOIO Tijia LI0/10
KOHCTpPYIOBaHHS Mojeni. Mozenb nependadae Mani AedopMaliii Ta MaTepianbHy TiHIHHICTE. 3agada MpyXKHOAUHAMIKE c(OpMyIboBaHA Ha 06a3i MeTosa CKiHYEHHX
€JICMEHTIB Ha SIBHOI CXEMH 1HTETrpyBaHHs 32 4acoM. MeTox mrpady 3acTOCOBaHO y MOJENIOBAHHI KOHTAKTHOI B3a€MOJIT OeperiB TpilHHH.

B pabore paccMOTpeH TEOPETHISCKUH ITOIXO0 IS KOHEYHOIIEMEHTHOTO MOJICIIMPOBAHYS HEJIMHEHHON IMHAMYKH Tella ¢ TPeIMHOH. KOHTHHYanbHas MOJIEb OITHCHI-
BACT JIMHEHHbIC KOJIeOaHHs Tella U HEJIMHEHHOe MOBE/ICHUE IPaHMIl TPEIHHbI PH KOHTakTe. Takoil moaxox JaéT BO3MOXHOCT HCCIIE0BATh JIOKaIbHbIC 3Q(BEKTh! B
obyacTy KoHIA TpemuHbl. [Ipunnun ['amuneToHa 1 TpéXMepHas Teopusl yIpyrocTH HCHONB3yeTcs B pAMKaX KOHTHHYalIbHOW MEXaHUKH Ae(GOPMHPOBAHHOTO Tela A
nocTpoeHus Moaenu. Mojens npeaycMaTpuBaeT Maible JehopMalii 1 MaTepruaabHyIo THHEeHHOCTh. 3a1a4a yIpyroguHaMUKH chopMyIupoBaHa Ha 6a3e MeToja Ko-
HEYHBIX 3JIEMEHTOB C HCIOJIb30BaHHEM SIBHOI CXEMBI HHTETPHPOBAHHMS 110 BpeMeHU. MeTox mTpada UCIoNIB30BaH UL MOACIMPOBAHNS KOHTAKTHOTO B3aHMOACHCTBYS
TPaHHI] TPELIUHBL.

A theoretical approach for finite element modeling of nonlinear dynamics of a body with a crack is considered. The model includes coupling between linear vibrations
and nonlinear contact phenomenon that allow examining the localized effects in the vicinity of the crack tip. The derivation of the model is carried out within Contin-
uum Mechanics’ principles. Hamilton’s variation principle and three-dimensional elasticity theory are exploited. The governing equations involve assumptions of small
deformations and a material linear elasticity. The electrodynamics problem is formulated based on the finite element method with the explicit time integration scheme
for the solution in time. Using the penalty approach is used to impose normal contact constraints onto contactable surfaces.

YK 539.1

B.A. BAHHH, n-p texH. HayK, ripod., HTY «XI1»;
A.A. TPUT'OPBEB, actiupant, HTY «XIIN»

KPUTUYECKHUIA AHAJIN3 HEKOTOPBIX COBPEMEHHBIX
MOJIEJIEA ®U3HYECKOI'O TIPOCTPAHCTBA

TIpoanaizoBaHo BigoMi MoJieli pi3MIHOTO MPOCTOPY, IO PEai3yOTh Pi3Hi TEOPil MaCMBHOrO a00 aKTUBHOTO MEXaHIYHOI0 cepeoBuIna. JJaHo TeopeTHYHEe OOIPyHTY-
BaHHsI Ta BKa3aHi 3arajibHi TEXHIUHI PUHLHITA 3HWKCHHS 1HEPUIHOCTI XBUJIi EpEHOCY B cepeloBHIL MakcBera.

HpoaHanmnpOBaHm U3BECTHBIC MOJICITA (lJI/I3]/I‘{€CKOI‘0 TIPOCTPAHCTBA, PCATU3YIOIMUE PA3JINYHBIE TECOPUN TMACCUBHON M aKTUBHON MEXaHWYECKOH Cpeasbl. HaHO TEeOope-
THYECKOE 000CHOBAHUE U YKa3aHbI 06H_II/I€ TEXHUYECCKHUE NMPUHIUITBI CHUKCHHUSA NHEPIIMOHHOCTU BOJIHEBI IIEPEHOCA B CPEAC Makcgenia.

Analyzed by well-known models of the physical space that implement different theory of passive and active mechanical environment. The theoretical rationale and
general technical principles are to reduce the inertia of the wave transport in the environment of Maxwell.



VIK 539.1

AJI. TPHTOPBEB, n-p texH. Hayk, npod., HTY «XIIN»
10.JI. TEBOPKAH, xaua. uz.-mar. Hayk, npod., HTY «XIIN»

JUHEMNHBIE U IMHEAPU3OBAHHBIE MATPUYHBIE
MOJEJIM J1JISI AHAJIN3A JIMHAMUKHA 1 YCTONYNBOCTH
KJIATTAHHBIX THIPOMEXAHUYECKHX Y3JI0B

HaBeneni MaTpu4Hi MoJeNi UL OIKCY AUHAMIKY TiIPOMEXaHIYHHX CHCTEM 3 30CepeKeHUMHU MapaMeTpaMy. BHkoHaHMII SKiCHUH aHaNi3 METOAIB iHTEIpyBaHHS IHX
PIBHSHB IPH 3aCTOCYBaHHI BiIOMHX PI3HULIEBHX CXEM.

HpC,HCTaBJ'ICHI)I MATPUYHBIC MOJCIIN OJI1 ONMCAHUA JUHAMHUKH T'MAPOMEXAHUYCCKUX CUCTEM C COCPECAOTOYCHHBIMHU MapaMeTpamMu. BrinonHen kauecTBEHHBIN aHAIN3
METOAOB UHTETPUPOBAHUSA 3TUX ypﬁBHCHI/Ifl IIpH UCIIOJIB30BAHNU U3BECTHBIX PA3HOCTHBIX CXEM.

Represented by the matrix model to describe the dynamics of hydro-mechanical systems with concen-dotochennymi parameters. Performed a qualitative analysis of the
methods of integrating these equations using the known difference schemes.

VJIK 539.1

AJI. TPHTOPBEB, n-p texH. HaykK, npo¢., HTY «XIIN»;
10.JI. TEBOPKAIH, xaun. ¢us.-mar. Hayk, npod., HTY «XIIN»

ABCOJIIOTHAS 1 OTHOCHUTEJIBHASL JTUHAMHWYECKAS
YCTOMYUBOCTH THIPOMEXAHUYECKHX V3JI0B

Hapnani Bu3HaueHHs Ta po3po0JIeH] eleMeHTH MaTeMaTHIHOI Teopil aOCOIIOTHOT Ta YMOBHOI CTIHKOCTI TiipOMEXaHIqHUX CHCTEM, L0 ONUCYIOTHCS PIBHSAHHSIMU 3 30Ce-
pemkeHrMH napamerpamu. OnucaHi NIPUYHHHE AHHAMIYHOT HECTIHKOCTI AudepeHIiaTbHOrO Ta 3BOPOTHOIO KJIAMaHiB.

HaHI)I OIPEACIICHUS U pa3pa60TaHLI 3JIEMEHTBI MaTEMaTHIECKON TeOopHun abCOMIOTHOM U yCHOBHOﬁ yCTOfI‘IHBOCTPI TUAPOMEXAHNIECKUX CHUCTEM, OIMUCHIBAEMBIX YPAaBHEHUSMU C
COCPENOTOUCHHBIMHU ITapaMETpaMH. OrnrcaHbl TIPUYINHBI I[HHaMPI‘IeCKOﬁ HeyCTOﬁ‘{HBOCTPI Z[I/Id)(bepeHHHa.HBHOI‘O u OGpaTHOl‘O KJIalTaHOB.

Definitions and developed elements of the mathematical theory of absolute and conditional stability of hydromechanical systems described by equations with lumped
parameters. Describes why the dynamic instability of the differential and check valves.

VK 62.82
O.11. IBAHIIIbKAA, xaun. TexH. Hayk, noueHt, HTY «XIID»

PO MOJAEJIIOBAHHSA I'IIPABJIIYHUX MOJYJIIB 3
I'OPU30OHTAJIBHUM OJJHOIITOKOBUM I'l/IPABJIIYHUM
OUJITHAPOM

Ycst pi3HOMaHITHICTD TipaBIiYHUX JPOCEIBHUX MPUBO/IIB 3 TOPU3OHTAIBHUM TiJPaBIiyHUM LMIIIHIPOM MOXKe OyTH 3BelieHa 10 16 rigpaBaiuHUX MOIYIIIB 3aJI€XKHO Bij
HAINpsIMKY PyXy IOPIIHS, HAIPSIMKY Aii HaBaHTa)KeHHsI, HAssBHOCTI a00 BiACYTHOCTI Apocens (abo perynasaropa BUTpATH) i po3TallyBaHHS HOTO B HamipHiH abo 31IuBHIN
Marictpansix. HaBeneni MmatemaTnaHi Mozeni 16 OCHOBHUX THIIB TiAPaBIiYHUX MOJYJIB 3 TOPH30HTAIEHAM TiAPaBIiYHAM HIIIHAPOM.

Bce pasHooOpa3ue rupaBIHIeCKHUX APOCCENBHBIX IPHBOLOB C TOPH3OHTAIBHBIM THIPaBINIECKUM IMIHHIPOM MOXKHO CBECTH K 16 THIPaBINYECKUM MOTYIISIM B 3aBU-
CHMOCTH OT HAaIlPaBJICHUs ABYDKESHHS TOPIIHS, HAIIPABIICHUs NECTBUS HArpy3KH, HAIMYMS MM OTCYTCTBUS Apoccers (WIH PeryisiTopa pacxoa) H PaclolIOKEHUs! ero
B HAIlOPHOW WJIM CIIMBHOM Maructpansix. [IpuBe/ieHbl MaTeMaTH4eCKUe MOJIENU 16 OCHOBHBIX THUIIOB I'MJPABIMYECKUX MOJYJICH C TOPU30HTAILHBIM I'MPABIMYECKUM
LATHH/POM.

All variety of hydraulic throttle drives with the horizontal hydraulic cylinder can be reduced to 16 hydraulic modules depending on a direction of movement of the pis-

ton, a direction of action of loading, presence or absence of a throttle (or a regulator of the charge) and its arrangements in pressure head or drain highways. Mathemati-
cal models 16 of the basic types of hydraulic modules with the horizontal hydraulic cylinder are resulted.

VIIK 519.6

C.1. KYJIHUK, xaun. ¢iz.-mat. HaykK, gom., HTY «XII»;
O.M. JIHTBHH, n-p }i3.-mat. Hayk, pod., YIIIA, Xapkis

MIHIAHAQBEI?‘IBJIET-AHPOKCI/IMAHIH XAAPA
OYHKIIN TPHOX 3MIHHUX

3anponoHOBaHO METO] HOOYIOBHU ONepaTopiB MilllaHOI BelBIIeT-anpokcuManii Xaapa (QyHKIIH TpboX 3MiHHUX. J[oBe/ieHi iX BIaCTUBOCTI, a TAKOK TeOpeMa IIpo OLIHKY
NOXUOKY HaOJNVDKEHHs HellepepBHUX (YHKIIN IUMH OIlepaTopaMu.

TIpennoxxeH METO/ MOCTPOEHHUS ONEPATOPOB CMELIAHHOM BEHBIIET-aIIPOKCUMAIMU Xaapa QYHKIMH TpexX nepeMeHHbIX. JJoKa3aHbl MX CBOMCTBA, a TaKKe TeopeMa 00
OLICHKE OTPENTHOCTH IPHOIIKSHNS HETIPEPBHIBHBIX (DYHKIUH STUMHU OIlepaTopaMHu.

The article suggests a method of creating Haar’s blending wavelet-approximation operators of functions of three variables. Proved their properties, as well as the theo-
rem on error estimation of the approximation of continuous functions by these operators.



VIIK 519.6

O.M. JIHTBHH, n-p }i3.-mat. Hayk, pod., YIIIA, Xapkis;
JI.C. IOBAHOBA, xaun. ¢i3.-mart. HayK, nou., YIIIA, Xapkis;
1.B. HE®@bO/IOBA, ct. Buxin., YIIIA, Xapkis

ITPO AHAJIITUYHE NPEJICTABJIEHHSA CTPYKTYPU
HABJINKEHOI'O PO3B’A3KY B METO/I CKIHYHEHHHUX
EJIEMEHTIB (ITPAAIMOKYTHI EJIEMEHTH)

3 BUBOPOM KOOP/IUHAT BY3JIIB EJIEMEHTIB.

3anpornoHoBaHO 3arajbHUI MeTO/ MOOYI0BH CTPYKTYPU HAOIMKEHOTO PO3B’sI3Ky KpaioBoi 3a1aui B o0nacti (), 3riHO 3 SIKUM IIPOBOAUTHCS BUOIP KOOPJHHAT BY3JiB
CciTKH, sIKuit 30epirae raobanbHy HEMEPEePBHICTH HAOIMIKEHOTO PO3B’sI3KY B 00aacTi (2 abo HemepepBHICTh HAOIMKEHOTrO PO3B’A3Ky i Oro YacTHHHUX MOXIAHHX 10
nopsiAKy N—1 BKIIOYHO. MeToJ iCTOTHO BUKOPUCTOBYE IHTEPIONALII0 (DyHKIIH, iHTepIiHaniio GpyHKniil JBOX 3MIHHUX Ha CHCTEMi B3a€MHO HEpHEeHIUKYISIPHHUX Mps-
MHX (JTiHISIX PEKTaHTYJIALIT) Ta MeTo | MOOYA0BH OA3MCHUX CIUIAKHIB 2-T0 HOPAAKY.

Ipennoxxen 00muU METOJ IIOCTPOCHHS CTPYKTYPHI IPUOIIIDKEHHOTO PEIIeHHs KpaeBoi 3a1auu B 001acTu (2 , COIIacHO KOTOPOMY IIPOBOJIUTCS BHIOOP KOOPJHHAT y3-
JIOB CETKH, KOTOPBIH COXpaHseT II00aabHyI0 HEIPEPIBHOCTD MIPHOIIKEHHOTO PEIIeHHs B 001acTH () MM HeNPEpPHIBHOCTH MPUOIIIKEHHOTO PEIICHHS U €T YaCTHBIX
MIPOU3BOIHEIX 10 N —1 TOpsaKa BKIIOYUTEIHHO. METO/| CYIECTBEHHO HCIIONB3YeT HHTEPIIOJALMIO (DYHKIMH, HHTEPIMHANMIO (QyHKINH ABYX IIEPEMEHHEIX Ha CHCTEME
B3aMMHO IePHIEHIUKYIIPHBIX IPSAMBIX (JINHUAX PEKTaHTYJISAIMI) U METOX IIOCTPOCHHS Oa3UCHBIX CIUIAHHOB 2-TO MOPSIKA.

The paper offers a general method of constructing the structure of the approximate solution of boundary value problem in the field Q . According to this method the
choice of grid nodes, which keeps the global continuity of the approximate solution in the field Q , or the continuity of the approximate solution and its partial deriva-
tives up to order n—1 inclusive. The method essentially uses interpolation of functions, interlination of functions of two variables in the system of mutually perpen-
dicular lines (lines of rektangulation) and the method of constructing basis splines of order 2.

VIIK 519.6

O.M. JIHTBHH, n-p }iz.-mat. HayK, pod., YIIIA, Xapkis;
O.I1. HEYYHUBITEP, xaup. ¢i3.-mMat. Hayk, noktopanTt, YIITA, Xapki

2D - KOE®IIEHTHU ®YP’E€ HA KJIACI JIUITIIUILIS TA
OIIEPATOPHU KYCKOBO-CTAJIOI CIIIAMH-THTEPJITHALIT

Iobynosani kydaTypHi hopmynn HabmmKkeHOTo o0uncieHHs 2 D - xoedinienTiB @yp’e 3 BUKOPUCTAHHAM OIEPaTOpa KyCKOBO-CTaNoi CIUTalH-IHTepiHamii Ha Knaci
Jlinmms. Indopmariis mpo HEOCHUIIOIOUNH MHOXKHUK MHigiHTerpansHoi GpyHKNii 3agana cnigamMu GyHKII] Ha B3a€MHO-TIEPICHIUKYIIPHUX JIHISX, 3HAUCHHSIMH (pyHKIT
B Toukax. OTpUMaHi OLIHKH TOXUOKY HAaOIMKESHHSI.

TlocTpoensl kyGatypHbie (HOPMYIIbI IPUOIMKEHHOTO BhlucieHUs 2 D - ko3ddunuenTo @ypbe, KOTOPbIE UCTIOIB3YIOT B CBOEM HOCTPOSHUH OIEPaTOPbl KyCOUHO-
MIOCTOSIHHOI crnaiH-uHTepdIeTanuy GyHKIuH Ha Kiacce JInnmmmma. MHpopManus o HEOCIIHIIIUPYIONIEM MHOXUTENe OABIHTErpAIbHON (QYHKIUY 3alaHa ClIeJaMH
(yHKIIMY Ha B3aUMHO-TIIEPIICHIVKYJSIPHBIX JIMHUSX, 3HAUCHUSIMH (yHKIUH B TOUKaX. [10TydeHb! OLIEHKH OTPEIIHOCTH IPUOIIIKEHHUSL.

Formulas of the evaluating of 2 D - Fourier’s coefficients with using spline-interlineation were submitted. Cubature formulas are investigated in the case when informa-
tion about function is set of lines set of knots on the class of Lipschitz. The estimations of error of approaching of the cubature formulas are presented.

YK 519.6

O.M. JINTBHH, n-p diz.-mar. Hayk, pod., YIITA, Xapkis;
I10.1. IIEPIIIHHA, xaun. ¢i3.-mar. HayK, nokropanTt, YIIIA, Xapkis

HNOBY/JIO0OBA PO3PUBHUX IHTEPHOJISIIMHAX,
AIMPOKCUMALIMHUX TA IHTEPJIIHAIIIMHUX CILIAMHIB
3 BUKOPUCTAHHSIM TPAIIELIEBUJITHUX EJIEMEHTIB

[ToGynoBaHi po3pUBHi anpOKCHMALiiHI, IHTEPIOILINHHI Ta iIHTepIiHALIIHI CIUTAHK A7 HAOIMKEHHs PO3PUBHOI (YHKIIT JBOX 3MIHHUX 3 00JACTIO BU3HAYCHHS, SKY
MOYKHa pO30HMTH Ha MPSIMOKYTHI Tpaneuii. [Io0ynoBaHi po3puBHI CIUIAHHK BKJIIOYAIOTh B ce0e, K YACTUHHUI BUIAJ0K, KJIACHYHI HENIEPEPBHI CIUIaiHU. 3arpOOHOBaHI
METOH HaOIMKEHHST MOKHA BUKOPHCTATH [UIsl MATEMAaTHYHOTO MOZCIIOBAHHS PO3PHBHHUX IIPOLECIB B MEUYHNUX, F€OIONYHNX, KOCMIYHUX Ta IHIINX TOCIIDKEHHSX.

IMocTpoeHs! pa3pbIBHBIE AMIPOKCUMAIIMOHHbIE, MHTEPHOJISLMOHHbIC U HHTEPIMHALIMOHHBIC CIUIANHHBI [T PUOIIMKEHNS Pa3pbIBHON QYHKIMM JBYX HEPEMEHHBIX € 00-
JIACTBIO ONpPEAENICHHsI, KOTOPYIO MOJKHO Pa3OUTh Ha IMPSIMOYTOJbHbIE Tpameuu. IlocTpoeHHbIe pa3phIBHBIE CILIAMHEI BKIIIOYAIOT B €051, KaK YaCTHBIN CiIydail, Kiacch-
YecKHe HelpephIBHbIE CIUIaiiHbL. [IpenoxkeHHble METOIbI IPUONIKEHHST MOXKHO HCIONIB30BATh JUI MAaTEMATHIECKOIO MOJCIHPOBAHUS Pa3phIBHBIX MPOIECCOB B Me-
JULUHCKUX, F€0JIOTMYECKUX, KOCMUYECKHX U JPYTUX UCCIIE0BAHUSAX.

Are constructed discontinuous approximation, interpolation and interlination splints for approach of discontinuous function of two variables with definition range
which can be divided into rectangular trapezes. Constructed discontinuous splints include, as a special case, classical continuous splints. Offered methods approxima-
tions can be used for mathematical modeling of discontinuous processes in medical, geological, space and other researches
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B.I. MEJKY€B, xann. nea. Hayk, noil., bJIITY, bepnsHcek;
O.M. JIHNTBHH, n-p diz.-mar. Hayk, ipod., YIITA, Xapkis;
0.0. JIHTBHH, xauj. di3.-mart. Hayk, jgoil., YIIIA, Xapkis

METO/] PO3POEKA METAMOJIEJIE HA OCHOBI
JOT'TYHUX MO/JIEJIEM MTPEAMETHHX OBJIACTEA

Bigomuii meton R - ¢ynxuiit B.JI. PRauoBa u1st po3B’s3aHHs 3a1a4 AHATITHIHOI TeOMETPii BUKOPHCTOBYE MHOKHHH DYHKIIH KibKOX 3MIHHHX, III0 MAIOTh BIACTHBO-
CTi, TICHO IIOB’sI3aHi 3 BIACTHBOCTSIMU OyneBUX (yHKUiil. B naHiit poOoti st po3poOKkyu MeTamozeneil IPOIIOHYEThCsl BUKOPUCTOBYBATH TEX JIOTTUHI MOZEN IpeMe-
THUX obuacTeil. Po3risiHyTO npHKiIa.

Wspectreii Meton R -pynxmmit B.JI. PBaqoBa JUIst pellleHHs 3a1a4 aHATHTHYECKOH T€OMETPHH HCIIOTb3yeT MHOKECTBA (DYHKIMIT HECKONBKHX TIEDEMEHHBIX, KOTOPHIE
001a1a10T CBOMCTBaMH, TECHO CBSI3aHHBIMHU CO CBOWCTBaMM OyseBbIX (GyHKUMA. B maHHON paboTe [uis pa3pabOTKH METaMoJesel TakKe MpeJiaraeTcs UCIoJb30BaTh
JIOTHYECKHE MOJIEIH IIPeAMETHBIX obnactell. PaccMoTpen mpumep.

The well-known method of R -functions of V. Rvachov for solving problems of analytic geometry, uses a set of functions of several variables which have properties,
closely associated with properties of Boolean functions. In this work it is also suggested to use the logical models of subject domains for metamodels development. An
example is considered.

VK 519.25

O. M. HA3APEHKO, xaun. ¢i3.-mar. Hayk, nou., CymlY, Cymu;
M. B. KAPIIVIIIA, acniipant, Cym/1Y, Cymu

MOJEJIOBAHHA TA ITPOT'HO3YBAHHSA
HECTAHIOHAPHUX YACOBHUX PANIB

PosrasinaeTsest mpodieMa MOJETIOBAHHS Ta IPOTHO3YBAHHS HECTAI[IOHAPHUX YAaCOBUX PAAIB. [IpOMOHY€ThCS BUKOPHCTAHHS AUCKPETHO-HEIEPEePBHUX Mozenel 3 ¢ik-
TUBHUMH 3MiHHUMU JJI BU3HAUYCHHS BapiaHTIB IPOTHO3Y Ta MHOXKHHHO{ JIOTIT-MOJIENi ISl BUSHAUCHHS ONTHMAIEHOTO IPOTHO3Y.

PaccmarpuBaercs mpobieMa MOIeTIMPOBaHUs M IPOTHO3HPOBAHMUS HECTALIMOHAPHBIX BPEMEHHBIX PsAnoB. IIpesnaraercs HCIOIb30BaHUE IUCKPETHO-HENIPEPBIBHBIX MO-
Jenei ¢ QUKTUBHBIMU IEPEMEHHBIMHU IS OIPEJIECICHHUS] BAPUAHTOB IIPOTHO3a ¥ MHOXKECTBEHHOH JIOTUT-MOJEIH IS ONIPeIeNIeHHs] ONTUMAIBHOTO IPOTHO34.

This paper considers the problem of modeling no stationary time series. It is proposed to use discrete-continuous models with dummy variables for determining the
prognosis of options and multiple logit-model to determine the optimal forecast.

YK 519.21

3.®@. HA3HPOB, xauj. diz.-mar. Hayk, nou., XHY im. B.H. Kapasina, Xapkis;
H.B. YEPEMCBKA, xau[. TexH. HayK, cT. BUKIL., HTY «XIII»

JTAJTATAIII BAIIAJKOBHUX MOJIIB

Po3risiHyTO NiHINHI TEPEeTBOPEHHS ASSIKHUX KJIACiB BUNAJKOBHX HoJIiB. OTpHMAaHO BiINOBi{HI HEOOXiJHI Ta JOCTATHI YMOBH B TepMiHAX KOPEILILIHHUX (YHKIH IS TO-
ro, 100 MepeTBOPEeHe MoJIe HAIeKaI0 TOMY YH 1HIIOMY Kiacy. Y CTaTTi pO3IJIAAIIKCS JIiHIHHI MepeTBOPEHHs Haj JBONApaMEeTPHIHHMH [OCIIJOBHOCTSIMHU Y Tinb0ep-
TOBOMY HPOCTOPI, 5IKi OYAYIOThCS 33 MOYATKOBUM JUCKPETHUM BHUITAKOBHM IIOJIEM.

PaccMoTpeHs! nuHEHHbIe IpeoOpa3oBaHUs HEKOTOPBIX KJIACCOB CIydallHbIX moned. IlomyueHsl HeOOXOJUMBIE U JOCTATOYHBIC YCIOBHSA B TEPMHUHAX KOPPETAMOHHBIX
(byHKIWHIA Ut TOro YTOoOBI Mpeodpa3oBaHHOE I0JIe IPHHAIEKAI0 TOMY WIH HHOMY Kiaccy. B craThe paccMaTpuBaIuCh MTUHEHHBIE IPe0OpPa3oBaHUs IByXIIapaMeTpH-
YecKHe M0CIIe/I0BaTeIbHOCTH B THIIEOEPTOBOM ITPOCTPAHCTBE, KOTOPBIE CTPOATCA M0 3a[AHHOMY JIUCKPETHOMY CITy4aifHOMY IOJTFO.

The article deals with linear transformations of certain classes of random fields. Necessary and sufficient conditions in terms of correlation function to convert the field
belonged to a particular class. The article deals with two-parameter sequence of linear transformations in Hilbert space, which are constructed from a given discrete
random field.

YK 532:631.362

B.II. OJIBIIAHCKHH, 5i-p. hus.-mar. Hayk, npod., XHTYCX, XapbKkos;
C.B. OJIBIIAHCKHH, cr. nper., HTY «XIIN»

KOJIEBAHMS JUHEAHOI'O HEOJJTHOPOJHOI'O 3EPHOBOI'O
IIOTOKA B HTUWWIMHAPUYECKOM BUBPOPEIIETE

OmnucaHo KONMMBAHHS MIBUIKOCTI JiHIHO-HEOJHOPITHOTO KilbIIEBOTO IIApy 3€pHOBOI CyMilll, sIKi CIIPUYMHEH]I OCEBUMH BiOpalisMU BEPTHKAILHOTO LUIIHAPUIHOTO
periera. AMIUTITYJM KOJIMBaHb MIBUJKOCTI B YCTAJIGHOMY PEXUMI pyXy BHpakeHO depe3 (yHkuii KenbBiHa iHAEKCIB HYIJIb Ta OAUH.

Ornucanbl KoseOaHus CKOpPOCTH HHHCﬁHO-HCOHHOpOHHOFO KOJIBLICBOT'O CJI0A 3epHOBOﬁ CMECH, BbBI3BAHHBIC OCCBBIMU BI/I6pa,I_II/I$IMI/I BEPTUKAJIIBHOT'O HUIIMHAPUYCCKOTO
peoieTra. AMI'IJ'II/ITy,I[bI KoJiebaHuit CKOPOCTH B YCTAHOBUBLIIEMCS PEKUME NBUKEHUS BBIPAXKEHBI U€PE3 q)yHKIII/II/I KenbBuHa nHACKCOB HYyJIb U €AUHHULIA.

The vibrations in linearly no uniform velocity annular layer of a mixture of grain, caused by the axial vibration of a vertical cylindrical sieve were describes. The ampli-
tudes of velocity oscillations in the steady state of motion expressed in terms of Kelvin functions of indices zero and one.



YK 621.82
O.b. IAHAMAPBOBA, actuipaatr HTY «XIII»

Y3ATAJIBHEHA METO/IUKA PO3PAXYHKY
TA ITIPOEKTYBAHHS I'TIPOAT'PETATY
ZKUBJIEHHA I'TTPOCUCTEM

Po3pobiieH0 METOJHKY PO3paxyHKY i IPOEKTYBaHHS TiIpoarperary >KHBJICHHS TiPOCHCTEM, SIKa JIO03BOJSE MOKPAIMUTH MOKA3HUKU TEXHIYHOTO PiBHS Ta MiJBUIHTH
e(eKTHBHICTh HOTO eKCIUTyaTallii.

PaspaboTana MeTonUKa pacyeTa M HIPOSKTHPOBAHMSA TMApOArperara MUTAaHUS THAPOCHUCTEM, TO3BOJIONIAs yIyUIIUTh IOKA3aTeIU TEXHHIECKOTO YPOBHS U IOBBICUTD
9(HEKTUBHOCTH €ro IKCILTyaTallUH.

The method of calculation and design of hydraulic power unit of system, which improves the performance of technical level and efficiency of its operation.

VK 621.436
A.0. IPOXOPEHKO, xaup. TexH. HayK, noi., HTY «XIII»

MATEMATHUYHA MOJEJIb I'IJIPABJIYHO
PO3BAHTAJKEHOI'O KEPYIOUOT'O KJAITAHA
JUISA AM3EJBHOI ITAJIMBHOI AITAPATYPH

IMoxa3aHo, mo mpu poOOTi “TiApaBIivHO BPiBHOBaXKEHOT0” TPUOKOBOrO KIIalaHAa BHHHUKAE Jil04a Ha HHOTO HEBPIBHOBAa)KEHA JIOAATKOBA TifpaBiiunHa cuia. [ pospa-
XYHKY JOJATKOBOI I'iJIpaBIiqHOI CHIIH 3aIIpOIIOHOBAHMII METO/l BU3HAYEHHS 3HAYEHHS THCKY, IO Ai€ B KaHAJl MiX KJIaIaHoOM i Horo ciuioM. Po3po6i1eHo KOHCTPYKIiIo
“pO3BaHTAXKEHOI 0" KJIaNaHa.

IMoxa3aHo, 4TO IpH paboTe “THAPABINYECKH YPAaBHOBEIIEHHOT0” IPHOKOBOrO KIIalaHa BO3HUKACT JEHCTBYIOMAs Ha HETO HEypaBHOBEIICHHAS JOMOJIHUTENbHAS TH]-
paBimdeckas cua. s pacdeTa JONOJIHATEIBLHON THAPABINYECKOI CHIIBI IPEUIOKEH METO]] ONIPE/IeNICHHs 3HAaUCHUsI JaBJICHHs, NEHCTBYIOIEr0 B KaHAJIEe MEXITy Kia-
MAHOM U ero ceyioM. Pa3paboTana KOHCTPYKLHS “pa3rpyKEeHHOro” KilanaHa.

It is shown that when using "hydraulically balanced" arises fungal valve acting on it more unbalanced hydraulic force. For the calculation of additional hydraulic force
proposed a method for determining the value of the pressure of the live in the channel between the valve and its seat. The design "unloaded" valve.

VK 621.924
O.C. PEJYEHKO, acuctent, HTY «XIII»

MATEMATHYHA MOJEJIb PYXY Y KPUBUX HIBUAKICHUX
MOTATIB 3 KY30BAMM, IO HAXHUJIAKOTBCS

Po3pobiieni MaTeMaTH4HI MOJIENi, IO J03BOJIIIOTH BU3HAUUTH IOTPIOHHI KyT HaXMITy Ky30Ba Ta JOCILKYBAaTH KOJNUBAHHS HAaJpecopHOI OyJOBH eKimaxy Mim Ai€Io
BIZLIEHTPOBOI CHJIH iHEPIIii ¥ KPUBHX.

Pa3paboTanbl MaTeMaTHYECKHE MOJEH, KOTOPBIE MO3BOJIAIOT ONpeIeuTh HEOOXOAUMBIN Yroi HaKJIOHA Ky30Ba U HCCIEIOBAaTh KOIeOaHHU HaAPECCOPHOTO CTPOCHUS
9KHIIAXa MO IeHCTBHEM IIEHTPOOEKHON CHIIBI HHEPIUY B KPUBBIX.

The mathematical models which allow determining necessary tilt angle of the car body and allow investigating the oscillations of the train over leaf suspension under
inertial centrifugal force at the curve.

VIIK 621.91

M.C. CTEITAHOB, n-p TexH. HayK, mpod., HTY «XIIN»;
C.M. IIIEBYEHKO, accucrenr, HTY «XITN»

MATEMATHYECKOE MOJAEJIMPOBAHHUE CHUJIbI PE3AHUSA
TP IIVIM®OBAHUH B PA3JIMYHBIX YCJIOBUSAX

VY cTarTi NIpOBEIEHO aHaNi3 ICHYIOYMX MaTeMaTHYHUX 3aJI€KHOCTEH Ui BU3HAYCHHS CHWIIM pi3aHHS y pi3HMX yMoBax uuti¢yBanHs. OTpUMaHO MaTeMaTU4HYy MOJEIb
CHIIH Pi3aHHS KPYTJIOro 30BHILIHBOTO HUTi(yBaHHS niepudepiero Kona.

B crartbe npoBezieH aHAIN3 CYIIECTBYIOIIX MaTEMAaTHIECKUX 3aBHCUMOCTEH ISl ONpeielIeHNs] CHIIbI Pe3aHus P Pa3sHBIX YCIOBUAX HIHdoBaHus. [lomyyeHa maTema-
TUYECKas MOJIENb CHJIBI Pe3aHUsI KPYTJIOro Hapy KHOTO IuIH(pOoBaHus nepudepueit Kpyra.

In the article the analysis of mathematical dependences is conducted for opreleniya force of cutting at different terms of polishing. The mathematical model of force of
cutting of the round outward polishing of periphery circle is got.



VK 539.3

E.I. AHIOTHH, ni-p TexH. HaykK, pod., XI'YIIT, Xaprkos;
C.U. IIOBAJIAEB, xaun. TexH. HayK, nou., XHAIY, XapskoB

BOCCTAHOBJIEHHME TUHAMMYECKHX HAI'PY30K,
JEUCTBYIOIINX HA KOHUYECKHUE OBOJIOYKH

3anpornoHoBaHo CrociO BiJHOBICHHS TMHAMIYHUX HaBaHTA)XEHb, 1[0 Ai0Th HAa KOHIYHI 000JIOHKH, 3aCHOBaHHH Ha BUKOPHUCTAaHHI METOJy CKiHYeHHX pi3HuIb. HaBene-
HO TIPHKJIAM BiTHOBJICHHS PIBHOMIPHO PO3MOAIICHHUX 1 30CEPEIKCHUX IMHAMIYHUX HABAaHTAXXCHb 33 3HAYCHHSMH OJIHOTO 3 IapaMeTpiB HAIpyKeHO-1e(hOPMOBAHOTO
cTaty (mepemimieHHs abo aedopmarii).

IpennoxkeH coco0 BOCCTAHOBICHUS JTHHAMHYIECKHUX HArpPy30K, JCHCTBYIONINX Ha KOHHYECKHE 00OJIOUKH, OCHOBAHHBIM Ha HCIIOIB30BAHUU METOJa KOHEUHBIX Pa3HO-
creil. [IpuBeieHbl IpUMeEPbI BOCCTAHOBIIEHHS PABHOMEPHO PaCIIPE/ICIICHHBIX U COCPEIOTOYEHHBIX IMHAMUYECKUX HArpYy30K 110 3HAYEHHUSM OJHOI'0 U3 IapaMETPOB Ha-
HPsHKEHHO-/1e(hOPMUPOBAHHOTO COCTOSIHUSA (TIepeMEIIeH s WK Ae(opMaLnum)

A method for recovery of dynamic loads acting on the conical shells, based on the method of finite differences, is proposed. Examples of the reconstruction of uni-
formly distributed and point dynamic loads on the values of the one deflected mode parameter (displacement or deformation) are given.



