YK 621.923

0.0. AH/IIJIAXAI?, KaH/. TexH. Hayk, foil., IBH3 «[IATY», MapiymoJs;
LB. T'EPIIIHKOB, inx., 3AT «A30Bcbkuii MaimnHoOy 1. 3aBoj1», bepusHcbk

MATEMATHUYHA MOJIEJIb BUABHAYEHHS EHEPTOEMHOCTI
ABPA3UBHOI OBPOBKHU TA YMOB ii SMEHILIEHHS

HaBeneHi aHamiTHYHI 3a1€XKHOCTI 1UIsl BU3HAUCHHSI €HEPrOEMHOCTI aOpa3HuBHOT 0OpOOKH it OOTpyHTOBaHI YMOBH il 3MEHILICHHs. Y MOBH IIEPEXOy BiJ MpoLecy MIacTh-
YHOro e)OpPMYBaHHS MaTepially 10 HPOLECy piaHHs ONKCaHi aHamiTH4HO. HajaHi mpakTHYHI peKOMEeHAALIT 3 YIOCKOHAIIOBAaHHS abpa3uBHOI 00pOOKH.
KiouoBi ciioBa: abpasuBHa 00poOKa, poLec pizaHHs, EHEPrOEMHICTh 00POOKH, CHIa pi3aHHS.

IpuBeeHBI aHATUTHYECKHUE 3aBUCUMOCTH JUIS ONPEJICICHHs SJHEPrOEMKOCTH abpa3uBHOI 00pabOTKH 1 000CHOBAHbI YCIIOBUS €€ YMEHBIIEHHUS. Y CIOBHS Nepexosia ot
polrecca MIaCTHIECKOro Ae(opMUpOBaHKS MaTepuaia K MPOLECCy Pe3aHHs OMMCAHBI aHATUTHYCCKH. JlaHbI IPAKTHYECKHE PEKOMEH/AINH [0 COBEPLICHCTBOBAHHIO
abpa3uBHOIT 06PaOOTKH.

KmoueBble c10Ba: abpasuBHas 06paboTKa, IPoLecC pe3aHus, YHEProeMKOCTb 00paOOTKH, CHIA Pe3aHus.

Analytical dependences to determine the energy consumption of abrasive processing and substantiates its reduction. Conditions for the transition from the process of
plastic deformation of the material to the cutting process are described analytically. Practical recommendations for improving abrasion.
Keywords: abrasion, cutting process, energy processing, power of cutting.

VJIK 519.6

M.B. APTIOX, acnipanrt, YIIIA, Xapkis;
O.M. JIHTBHH, n-p }i3.-mat. HayK, pod., YIIIA, Xapkis

TEOPEMM I1PO ITPEJICTABJIEHHSI BAPOBHUUYNX ®YHKIIIA
JESIKOI'O KJIACY 3A JJOITIOMOI'OIO OIIEPATOPIB
HEJIHIHHOI IHTEPJITHAIIII TA IHTEP®JIETAIIII

CopMyIIb0BaHO Ta JOBEACHO TEOPEMH IIPO YMOBH, SKUM IIOBUHHI 3310BOIBHATH AoNOMDXHI QyHKIil y hopMynax HemiHiMHOI iHTepiHanii GpyHKIii 1BOX 3MiHHUX Ha
CHCTEMI B3a€MHO IepIeHIUKYIIpHEX JiHik. LI hopMmynu inTepiiHanil TOYHO NPEACTaBISIOTE BUPOOHNYI QyHKIIT NESKUX KIIAciB, a iX y3arajJbHEHHS JUIs BUIIAAKY Y-
HKLIH TPHOX 3MIHHMX BHKOPHCTAHI B 3a/1a4i HeNiHIHOT iHTepdJIeTalii Ha CHCTEeMi B3a€MHO HMEPICHIUKYISIPHHUX IUIOMIHH.

KutiouoBi ciioBa: Moseni ekoHOMIKH, BUpOOHHYI (GyHKILIT, hopMysH iHTepIiHaLii, HeliHiliHA iHTepdIIeTaLis.

CcopMypoBaHbl U JOKa3aHbl TEOPEMBI IIPO YCIOBHS, KOTOPBIM TOJDKHBI YAOBICTBOPSATH BCIIOMOTaTeIbHbIe (DYHKINH B (hOpMyJIe HEIMHEHHONW HHTEpIIMHAINA (PyHK-
1Hil JIByX NMEPEMEHHBIX HA CUCTEME B3aHMHO IEPICHINKYIISPHBIX JIMHUH. DTH (HOPMYIIbI MHTEPIMHALIMKE TOYHO MPECTABISIIOT MPOU3BOICTBEHHbIC (DYHKI[MH HEKOTO-
PBIX KJIACCOB, a HX 0000meHust A1l cirydast pyHKIUH TpeX MepeMeHHBIX HCIOIB30BaHbI B 3a/1aue HeIMHEeiHOI nHTepdIeTanuy Ha CHCTeMe B3aUMHO NepPIeHIUKYIp-
HBIX IUIOCKOCTEH.

KiioueBble €10Ba: 5JKOHOMHYECKHE MOJIEIH, IPOH3BOACTBEHHbIE (QyHKIINH, GOPMYIIB HHTEPINHAINY, HeUHeiHas HHTep(IeTaus.

The paper formulated and proved theorems about conditions to be met by auxiliary functions in formulas interlination nonlinear function of two variables on a system
of mutually perpendicular lines. These formulas interlination accurately represent the production functions of certain classes, and their generalization for the case of
functions of three variables used in the problem of nonlinear interflatation on mutually perpendicular planes.

Key words: economic models, production functions, formulas interlinatsii, nonlinear interflation.

YK 621.9

B.M. BYP/IA€EHKO, xaun. TexH. HayK, fom., HTY «XIII»;
O0.K. MOPAYKOBCBKHH, n-p texn. Hayk, npod., HTY «XTITI»

3ACTOCYBAHHSA KIHEMATHYHOI'O KOHTAKTHOI'O
AJITOPUTMY 3 ABHOIO CXEMOIO IHTEI'PYBAHHSA
3A YACOM Y CKIHYEHOEJIEMEHTHHUX 3AJJAYAX
JUHAMIKH TLJ1 3 TPIIIUHOIO

Po3risiHyTO KIHEMAaTHYHUH KOHTAKTHUH METOJ B PaMKaXx SIBHOI CXEMH iHTErpyBaHHS 32 4aCOM y CKIHYCHOCIEMEHTHOMY MOJeTI0BaHHI. O3HaYEHMI alropuT™ 3aCTOCO-
BYETHCS IOI0 PO3B’SI3aHHS 3aay HeNiHIHHOI AMHAMIKY Tila 3 TPIIIMHOIO0, Oepery Kol KOHTAKTYIOTh MK c00010. EQeKTHBHICTb Ta CTaOUIBHICTH AJITOPUTMY ITOKA3aHO
Ha MPUKJIAl PO3B’sI3aHHS 337124l I[0/10 OLIHKU ANHAMIYHOI MMOBEIIHKU OaIKK 3 KOMIO3HLIHHOTO TPHIIAPOBOrO MaTepiany, B IKOMY ITOMIDXK BEPXHIM Ta CepeaHiM Iia-
paMu iCHy€ HEeUIJIbHICTb.

Kuro4oBi ciioBa: quHaMika Tisia 3 TPIIMHOK; KOHTAKTHUI aHAaNi3; METOJ] CKIHYEHHUX €JIEMEHTIB.

PaccMoTpeH KMHEMaTHYeCKMH KOHTAKTHBI METOJ, MCIOJb3yeMblii B paMKaxX SBHOW CXEMbl MHTETPHPOBAHMUS 110 BPEMEHU B KOHEUHOIEMEHTHOM MOJEIHPOBAHMH.
OTOT aNropuUT™M NPUMEHSIETCS 34eCh A PelIeHUs 3a1a4 HeIMHeTHON TMHAMUKH TeNa ¢ TPeIMHON, IPaHHIIbI KOTOPOH MOTYT HaXOJHUThCS B KOHTaKTe. D(PEeKTUBHOCTD
U yCTOMYMBOCTH alTOpPUTMa IIOKa3aHA Ha IPHUMEpE PEeIleHHs 33afade O AUHAMUYECKOM IOBEACHUH OallKH M3 KOMIIO3UIHOHHOTO TPEXCIOIHOro MaTepuana, KOTOPBIH
YaCTUYHO PACCIOEH B COEAMHEHUN MEXTY BEPXHUM U CPEIHUM CIIOSIMU.

KaroueBble cji0Ba: JMHAMUKA TEJ C TPEIIMHOM; KOHTAKTHBIA aHaIM3; METOJ] KOHEUHBIX 3JIEMEHTOB.

A kinematical numerical contact method used with an explicit time integration scheme in finite element modelling is considered. The algorithm is applied to dynamical
problems of a body with a crack whose edges are able to come into contact. Its effectiveness and robustness is demonstrated on predictions of dynamic response of a
sandwich beam containing a detached region between the top and middle plies.

Key words: dynamics of continuum with a crack; contact analysis; finite element method.
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B.A. BAHHH, n-p texH. Hayk, npod., HTY «XI1»;
A.A. TPHTOPBEB, actiupant, HTY «XIT1N»

MOJEJIHPOBAHUE CHH®A3HBIX YIIPYTHUX KOJTEFAHHH
B BOJIHOBO/JIAX H COHOTPOJAX BHHTOBOH ®OPMbI

Po3poliieni MaTeMaTHuHI MOJIENi XBUIILOBOTO CHH(A3HOTO MOJIs MO3JOBXKHIX Ta 3B’I3aHUX KOJMBAaHb TBUHTOBOrO CTPIKHS. BeTaHOBIeHO i30MOpdhi3M Mixk ABOMA MHO-
JISIMH 3B’13aHUX KOJIMBAaHb — XBUJILOBUM Ta 3BUYAHHHM, IO JJO3BOJIMIIO PO3MOBCIOAMTH HAa XBHIIBOBE I0JIE TEOPilo coliToHiB Paccena. OmucaHo MPHKIAAN BUKOPHC-
TaHHS XBHJIBOBHX II0JIiB B TBUHTOBOMY CTPIDKHI JULSL IIepeadi eHepril yIbTpa3ByKOBHX KOJINBAHb.

Ki11040Bi cJ10Ba: TBUHTOBHUI CTPUKEHB, IPY)KHI KOJIUBAHHS, XBIJIBOBE [0JIE, COTITOHH Paccena, yinbTpa3ByKOBHIT XBIICBII, COHOTPOA.

Pa3paboTanpl MaTeMaTHYECKHE MOJEIH BOJHOBOTO CHH(A3HOTO MOJS MPOJOIbHBIX U CBSI3aHHBIX KOJICOAHHI BHHTOBOTO CTEPXKHS. YCTaHOBIECH H30MOP(U3M MEKIY
JBYMS IIOJSIMH CBSI3aHHBIX KOJI€OaHUIH — BOTHOBBIM M OOBIYHBIM, YTO IIO3BOJIMIIO PACIIPOCTPAHHUTH HA BOIHOBOE IIOJIE METOABI pacyéTa CTEPXKHS Ha IPOYHOCTH U TEO-
puto conntoHoB Paccena. Onncanbl IpUMepsI HCTIONB30BaHHS BOJIHOBBIX ITOJIEH JUIs Ilepeaadyl SJHEPrHH yIbTPa3ByKOBBIX KOJIeOaHHIA.

KitioueBble ¢J10Ba: BHHTOBOM CTEpPIKEHB, YIIPyrue KojaebaHus, BOTHOBOE MOJIe, COMUTOHBI Paccena, yibTpa3ByKOBOH BOIHOBO, COHOTPOI.
The mathematical model of wave-phase field of longitudinal vibrations and related helical rod. Set isomorphism between the two fields related fluctuations - and the
ordinary wave, which allowed to extend to the wave field methods for calculating the strength of the rod and the theory of solitons Russell. Describes examples of wave
fields to transfer energy ultrasonic vibrations.

Key words: screw rod, elastic vibrations, the wave field solitons Russell ultrasound waveguide sonotrode

VJIK 539.1

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

AJITOPUTMBI HHTETPUPOBAHUS )KECTKUX YPABHEHUI
KJTAITAHHBIX THAPOMEXAHNWYECKHX Y3JIOB

Onicanuii yHIiBepCalbHHUI METO/| IMHAMIYHOTO PO3PaxyHKY iZIpOMEXaHIYHOrO By3Ja, OCHAIICHOr0 aBTOMAaTHYHIMH KIIallaHAMH Pi3HUX TUIiB. OCOOIMBOCTIMU METO-
1y € BUKOPHUCTaHHS MaTPUYHHUX MO3HAYECHB [UISI 3aIIMCY KOPCTKOI CHCTeMH AU(EepeHIIHHNX PIBHSIHB TiIPOMEXaHiKU Ta HESIBHOT KOHCEPBATHBHOI CXeMH U ii iHTerpy-
BaHHI.

Kuro4oBi ci10Ba: rigpoMexaHiqHui By3011, TiAPOAMHAMIYHIN PO3PaxyHOK, )KOPCTKI PiBHSIHHS, cXeMa AjilaMmca, aBTOMaTHYHHN KIlaraH.

OnucaH yHMBEpCaJIbHBIH METOJ THHAMHYECKOr0 pacuéra rHApPOMEXaHHYECKOro y3/1a, OCHAlEHHOr0 aBTOMATHYECKUMHU KJIallaHaMM pasHbIX TUNOB. OCOOEHHOCTAMU
MeTofia SABIISIETCS UCIONB30BAHHE MATPUYHBIX 0003HAUCHHUH [JIS 3allHCH JKECTKOH cucTeMsbl nuddepeHnnanbHbIX ypaBHeHHH THAPOMEXaHUKH U HEIBHOW KOHCepBa-
TUBHOH CXEMBI 1711 € HHTETPUPOBAHUSL.

KiioueBble c10Ba: THAPOMEXaHHIECKUH y3el, THAPOANHAMUYECKHHI pacuéT, )KECTKUE ypaBHEHH, cXeMa AJJaMca, aBTOMAaTUYSCKUN KIIaIaH.

Described a generic method of dynamic analysis of hydromechanical unit, equipped with automatic valves of different types. Features of the method is to use a matrix
notation for writing a rigid system of differential equations of hydrodynamics and implicit conservative scheme for its integration.
Key words: hydromechanical unit, hydrodynamic calculation, hard equation scheme Adams, automatic valve.

VIIK 004.9

B.O. IYBIHIH, acu., HTY «XIIl»;
O.M. JYBIHIHA, xaup. texs. Hayk, HTY «XIID»

AHAJII3 TPOBJIEMH ITPOTI'HO3YBAHHJ ITIOIIUTY
HA TOBAPU MACOBOI'O CITO’KUBAHHS
B JJOTICTUYHIN CUCTEMI TOPTOBOT' O HIJIMPUEMCTBA

IpoanaiizoBano pobiieMn POrHo3yBaHHs monuty. [IpoBeieHO po3paxyHKH TOYHOCTI IPOTHO3YBaHHS Ha PI3HHX MOJENsX. 3pobIieHI BUCHOBKH IIpo GaraTodakTop-
HICTh BIUIMBY Ha MPOLIEC OTPUMAHHS 33/I0BUIBHIX MPOTHO3IB B JOTICTHYHIH CHCTEMI TOProBOro MiNpUeEMCTBA.
KutiouoBi ciioBa: Moz mporHo3yBaHHs, €(peKTHBHICTh, OIIEPATUBHICTb, OLIHKA 3aCO0IB.

IIpoanam3nupoBaHbl MPOOIEMBI IPOrHO3HPOBaHHMS crpoca. IIpoBeneHbl pacy€Thl TOYHOCTH NPOTHO3UPOBAHNS Ha PAa3IMIHBIX Mojelsx. ClenaHbl BRIBOJIBI O MHOIO-
(haKTOPHOCTH BIIMAHKS HA NPOLIECC MOTYUYEHHs yOBICTBOPHTENIBHBIX IIPOTHO30B B JIOTUCTUYECKON CHCTEME TOPTOBOTO MPEAIPUSTHS.
KiroueBble cJ10Ba: MOJIEIH IPOrHO3UPOBAHNUS, ) (EKTHBHOCTD, ONIEPATUBHOCTD, OLIEHKA CPEJICTB.

The problems of forecasting of demand were analyzed. The calculations for the prediction precision of various models were carried out. The conclusions about the
comprehensiveness of influence on the process of obtaining satisfactory predictions in the logistic system of commercial enterprise were made.
Key words: forecasting models, efficiency, operativeness, tools assessment.



V]IK 17.27

B.C. 34XAPAH, n-p ¢pus.-mar. Hayk, akan. HAH Apmennn, EpeBan;
P.B. TA/UTAKAH, xaun. ¢us.-mat. Hayk, [UY A, EpeBan

O POCTE o —- XAPAKTEPUCTHK U ITPOU3BOTHOM
MPOU3BEJIEHUI M. M. JIKPBAILISTHA

s Bunaaky —1<a <0 moBOAMTHCS icHYBaHHS (QYHKLIH, sKi MAalOTh Lie Gifblie 3pOCTaHHS & — XapaKTepHCTUKH, HiK sapa M. M. JDxpbarusua. JloBoauTses, 1o
3poctaHHs HoxixHoi no0yTkiB M. M. JlxpOamsHa Ha AesKiil IOCIiIOBHOCTI MOXe OyTH HECKIHYCHHHM, I BKa3aHHIl IOPSNOK 3pOCTaHHSA. B yacTHHHOMY BHIIaIKy
o =0 1s XapakTepUCTHKA CIIBIAJAE i3 HEBAHIMHOBCHKOIO, a 100yTKH M. M. JlkpOarusHa nepexo sth y 3BH4aiiHi 100yTkH bisinike. 715 1pOro BUIIA Ky BUILIEBKa3a-
Hi 3aaui Oynu po3s’sizani A. I'. Hadranesmdaem.

KimiouoBi cioBa: npoGose interpoxudepenioBanss, oneparop Pimana — Jliysins, siapa i no6ytkn M. M. [Dxp6arsiHa, MepoMopdHa GYHKIS, ¢ - XapakTe-
pHucTHKA.

Jns cnydas —1 < <0 1noka3pIBaeTCs CylIeCTBOBaHHE (DYHKIMI, UMEIOMINX ellle OOJIbLIMI POCT ¢ — XapaKTePUCTUKH, 4eM Y saep M. M. JlxpoOaiusna. Jloka3siBaer-
Cs1, UTO POCT MPOHM3BOJHOM mpousBeneHuit M. M. JDkp6alsiHa Ha HEKOTOPOH MOCI/IeJOBATENEHOCTH MOXKET ObITh OECKOHEYHBIM, U MTOKa3aH MOPSAoK pocTa. B qacTHOM
ciyyae @ =0 o -XapakTepUCTHKA COBIAJACT ¢ HEBAHJIMHHOBCKOM, a mpousBeaeHus M. M. JDxpOamisiHa nepexonsat B oObluHbIE MpousBeneHus bisike. st sToro
ciydasi BeIIeyKa3aHHbIe 3a/1aun ObutH peniersl A. I'. HadraneBnuem.

KimioueBble ci1oBa: 1pobHoe nunrerponudhepeHipoanue, oneparop Pumana — Jinysusuis, sapa u npoussenenus M.M. [DxpoOamisHa, MepomopdHas QyHKIus,
0 - XapaKTepHCTUKA.

The existence of functions that have more growth « - characteristics than nuclear Dzhrbashyan for the case —1<a <0 is proved. Proved, that the growth of the
derivative of Dzhrbashyan’s products on a sequence can be endless, and shows how growth. In the particular case & =0 the characteristic coincides with Nevanlinna’s
characteristic, and Dzhrbashyan’s products skip on Blaschke’s products. For this case, the above-mentioned problems were solved by A. Naftalevich.

Key words: fractional integro, Riemann — Liouville, kernel and multiplation Dzhrbashyan meromorphic function curves.

YIK 621.643:62-192
C.H. HEBJIEBA, xann. TexH. HayK, joil., XHYPD, XapbskoB

AJITOPUTMUYECKHUE METO/IbI IHOBBILNEHUST HAEXKHOCTH
PABOTBI 'A3BOTPAHCIIOPTHOU CUCTEMbI YKPAUHDbI

Po3risiHyTO AesiKi 3 anropUTMIYHUX METOAIB MiABHINEHHS HamiiHOCTI GpyHKIioHyBaHHs [ TC, a came: MeTOJ{ OLIHIOBaHHS | MOHITOPHHTY TEXHIYHOTO CTaHY T€XHOJIOTI-
yHoro obnaxHanus ['TC; MeToau MporHO3yBaHHS 3MiHM OLIHKM ITAPaMeTPiB, SKi BU3HAYAIOTh TEXHIYHMII CTAaH TEXHOJIOTTYHOTO OOJaJHAHHS; METOIH BHSBICHHS IO-
PYLIEHb i30JIIMIHIX TOKPHUTTIB Mi3eMHUX TPYOOIPOBOLIIB.

Kuarouosi cioBa: HajiiHicTs, ['TC, anropuTMidHi METOIM, MOHITOPHHT, TEXHOJIOTIYHE 00JIa[HAHHS, TEXHIYHUI CTaH.

PaccMOTpeHBI HEKOTOPBIE U3 AITOPUTMHYECKHX METOOB IOBBIIICHNS HafeKHOCTH (pyHKnnoHupoBanus I'TC, a IMEHHO: METO/IbI OLICHUBAHUS X MOHHTOPHHTA TEXHU-
YECKOTO COCTOSIHUSI TEXHOJIOTHUECKOTO 000pyIOBaHUS [a30TPAHCIIOPTHON CHCTEMBI; METO/IBI IPOTHO3UPOBAHMS H3MEHEHHS! OLICHOK [TapaMETPOB, OIPEAEIISIONNX TeX-
HHMYECKOE COCTOSIHME TEXHOJIOINYECKOro 000py10BaH s, METOIbI OOHAPYKEHHS HAPYIICHNH H30JISLMOHHBIX TIOKPBITHH MOJ3EMHBIX TPYOOIPOBOJIOB.

Kuarouesble cioBa: HajexHocTs I TC, anropuTMU4ecKre METO/1bl, MOHUTOPUHT, TEXHOJIOTMYECKOE 000pYA0BaHUE, TEXHUYECKOE COCTOSTHHUE.

Address some of the algorithmic methods to improve reliability of the CTA, namely estimation and monitoring of the technical state of technological equipment
transportation system, methods of forecasting changes in estimates of the parameters that determine the technical condition of process equipment, and methods of
detecting violations of insulating coatings for underground pipelines.

Key words: reliability, TCU, algorithmic methods, monitoring, processing equipment, technical condition.

VIIK 615.47

A.B. KHIIEHCKHH, n-p texn. Hayk, npod., HTY «XITH»;
P.C. TOMAIIIEBCKHH, accucr., HTY «XII/»

MATEMATHYECKOE MOAEJIMPOBAHUE ITPOLHECCOB
B TYPBUHHOM ITPEOBPA3OBATEJIE IOTOKA
INOPTATUBHOI'O CIIMPOMETPA

IIpoBeneHo neTaabHUI aHaNli3 IPOLECY PyXy POTOpA BUMIPIOBAIBHOI CIIIpOMETPIUHOT TYpOiHHM i AI€I0 MOBITPSIHOTO MOTOKY. B pe3ybTaTi HociikeHb OTpUMaHa I1e-
penatHa (QyHKIiS BUMiproBaibHOI TypOinu. [IpoBeleHO ekcrepuMeHTalbHI JOCHIKEHHS Ha BIPTyauibHIM Mozelni, sSKi MiATBEPUKYIOTh MOXJIMBICTh BUKOPHCTaHHS
OTPUMAHOI XapaKTEPHCTUKHU TS BTHOBJICHHS (DyHKIIT BXiJHOrO BUTpPATH.

KuouoBi ci10Ba: BUMipioBaisHa TypOiHa, MOMEHT PyXy POTOpa, IIepeiaBaibHa (YHKILS, CIipOMeTp, TypOiHHUI epeTBOPIOBAY MOTOKY.

BeinosnHeH feTanbHbli aHaIM3 Mpolecca ABMKEHHS POTOpa M3MEPUTENBHOM CITUPOMETPUYECKOI TypOUHBI 10| ACHCTBHEM BO3IYIIHOTO MOTOKA. B pesynbrare uccne-
JOBaHHMII OJTy4eHa NepeaToynast GyHKIHS U3MEPUTEIbHOI TypOuHbL. IIpoBeneHb! SKCIIepIMEHTaIbHBIE HCCIe0BAHNS TAKOU TypOUHBI HA BUPTYaIbHON MOZIEIH. DTH
HCCIIeIOBAHMS TTOATBEPIKIAI0T BO3MOXKHOCTD UCIIOJIB30BAHMS ITOJTyYEHHO NepeaaToYHOlN (GYHKINHN JUIsl BOCCTAHOBJICHHUS CHTHAJIA, COOTBETCTBYIOIIEI0 BXOJHOMY pac-
Xomy.

KiroueBble cj10Ba: n3MepuTebHAS TypOUHA, MOMEHT JIBH)KCHHUS POTOPA, TepeiaTouHast PyHKIMS, CIIUPOMETP, TYpPOUHHBIH peoOpa3oBaTelib MOTOKA.

The article provides a detailed analysis of the motion of the rotor measuring spirometric turbines under the influence of air flow. The studies obtained transfer function
measuring turbine. Experimental studies on the virtual model, which confirm the possibility of using the resulting data to restore function of the input flow.
Key words: measuring turbine, moment of rotor motion, transfer function, spirometry, turbine flow converter.



VJIK 532.53
B.A. KOBAJIEB, n-p TexH. HayK, noil., HTYY «KIIN», Kues

YUCJEHHOE MOJIEJIMPOBAHUE TEUEHUI
BSI3KOM HEC)KUMAEMOM )KUJIKOCTH
B PEBEPBYAPAX IIOIBUKHbIX OFBEKTOB

IpexacraBieHO pe3ynbTaTH YHCEIFHOrO MOJCIIOBAHHS IHEPLIHHHUX Tedill B'I3K01 HECTHCIIMBOI PIANHY B WICTEPHAX 1 TaHKaxX Ha(TOHAIMBHUX cyneH. HaBeneno pospa-
XYHKOBI Ti{pOJIMHAMIYHI OIS MUPKYJLIMIHHEX Tedill y [IJIKOM 3allOBHEHUX IIOCYANHAX, IPOBEECHO aHaNli3 PO3NOALTY KOMIIOHEHT BEKTOpa IIBHIKOCTI, TUCKY 1 CTPYK-
TYPH LUMPKYJSIUIHEX Teuil y MepHaioHaTbHUX UIoHHAX. OLIHIOIOTECS CHIIOBI BIUIMBH TeUill PIAMHU Ha CTIHKH pe3epByapiB Ta CTIMKICTh PyXOMHUX 00'€KTIB 3 piau-
HOIO.

KurouoBi ciioBa: B’si3Ka pinuHa, LIMPKYJIALiiiHA Tedis, riipoanHamiube nosne, piBHsHHA Hap’e — CToKca, KOPUOJIMCOBO MPUCKOPEHHS, CTIHKICTh PYXOMHX pe3e-
pBYyapis.
IpexncraBneHbl Pe3yabTaThl YHCICHHOTO MOACIMPOBAHUS MHEPLMOHHBIX TCUCHHI BA3KOW HEC)KMMACMOMH JKMAKOCTH B LIHCTEPHAX M TaHKaX HE()TCHAIMBHBIX CY/OB.
IpuBeneHBI pacyeTHbIC THAPOIMHAMUYECKUE OIS IUPKYISIIHOHHBIX TCYCHUH B LEIMKOM 3allOJHEHHBIX pe3epByapax, IPOBEACH aHAIN3 PACIIPEIEICHHS KOMIIOHEHT
BEKTOpa CKOPOCTH, JABICHHI U CTPYKTYPHI IUPKYJSIHOHHBIX TEUCHNH B MEPHIHOHAIBHBIX INIOCKOCTIX. OLEHHBAaeTCsl CUIIOBOE BIMSIHHE TEUSHHUH JKHIKOCTH Ha CTEH-
KU Pe3epBYapoOB U yCTOHYUBOCTb HOJBIKHBIX O0BEKTOB C HKHUKOCTBIO.

KiroueBble ciioBa: Bsi3Kast )KHJIKOCTb, IUPKYJIAIMOHHOE TeUEHNE, TMAPOANHAMHYECKOE TIoJIe, ypaBHeHust HaBbe — CTOKCa, KOPHOIMCOBO YCKOPEHHUE, yCTONYHN-
BOCTb ITO/IBIDKHBIX PE3EPBYapOB.

The numerical simulations results of inertial viscous incompressible fluid flows in tank cars and tanks of oil tankers. The calculated hydrodynamic fields OF the flow
circulations in a fully filled vessels, the analysis of the velocity vector components distributions, pressure and structure of the circulations in the meridional planes of
the tanks. We estimate the impact force of fluid flows in the tank wall and the stability of moving objects with fluid.

Key words: viscous liquid, circulating flow, hydrodynamic field, Navier — Stokes Coriolis acceleration, stability moving tanks.

YJK 621.924

I'.B. KPUBAKHH, xauj. TexH. Hayk, nou., HTY «XIIN»;
E.C. PEJJHEHKO, accucr., HTY «XIIN»

BJUSHUE 3JEMEHTOB KOHCTPYKIIUU JIMHEMHOI'O
JABUT'ATEJIA HA TAT'OBYIO XAPAKTEPUCTHUKY IIPUBOJA
HAKJIOHA KY30BOB CKOPOCTHBIX ITIOE3/10B

PO3rIsiHYTO BIUIMB KOHCTPYKTUBHHX NapaMEeTPiB KOAKCIaIbHOTO JIiHIIHOTO ABUryHa Ha ()OPMY HOTO TArOBOI XapaKTEPHCTHKHU Ta 3HAYCHHS TATOBOTO 3yCHILIS.
KurouoBi ciioBa: ntiHiiHMI ABUTYH, HABAHTA)XYBaJIbHa XapaKTEPUCTHKA, TArOBA XapaKTEPUCTHKA.

PaCCMOTpeHO BIIMAHUE KOHCTPYKTUBHBIX ITApaMETPOB KOAKCHAIILHOT'O JIMHEHHOTO JABUTATCIIA HA q)OpMy €ro TATOBOU XapaKTEPUCTHUKU U 3HAYEHUE TATOBOT'O YCHIINA.
KiroueBble ¢J10Ba: TMHSHHBIN JBUIraTCJIb, HArPY304YHasl XapaKTECPUCTHUKA, TATOBask XapaKTEPUCTHUKA.

The influence of the coaxial linear motor design factor on its traction performance and towing force value is examined.
Key words: linear motor, load characteristics, traction characteristics.

VY]IK 624.072.45
C.C. KYPEHHOB, xauna. TexH. HayK, foi., HAY nm. H.E. XKyxosckoro «XAW», XapskoB

MOJAEJMPOBAHMUE KJIEEBOTI'O CJIOSI B COEJUHEHUN
JABYXITAPAMETPUYECKHUM YIIPYTUM OCHOBAHHUEM

3anponoHOBAaHO aHATITUYHY MOJIEIb PO3PAaXyHKY HalpyKeHO-1e(OPMOBAHOTO CTaHy TPUIIAPOBOT OAJIKU 3 MOJATIUBUM IIPY>KHHM 3’ €[HYBaIbHUM IIAPOM, SIKUH MOjie-
JIIOETHCA SIK JBOXIIAPAMETPUYHA MPY>KHA OCHOBA. 30BHILIHI IIAPH PO3MIIAAAIOTHCS K 0Ky THMOIIEHKO.
Kuo4oBi ci10Ba: kieeBe 3’ €IHaAHHS, JOTUYHI HANIPYTd, HOPMAaJbHI HANPyTH, 6araTomapoBa MOJEb.

IpennoxeHa aHanMUTHYECKas MOJENb pacuyeTa HAIPsHKEHHO-Ie(hOPMUPOBAHHOTO COCTOSHHS TPEXCIIONHOH 0alky ¢ HOJATIMBEIM COSIHHHTEIBHBIM CIOEM, KOTOPBIH
MOJICITUPYETCs IByXIIapaMeTPHYECKHM YIIpyruM ocHoBaHueM. Hecymiue cioun paccmaTpuBaroTcest kak 6anku THMOLICHKO.
KiioueBble c/10Ba: K1eeBoe COeIUHEHHE, KacaTeIbHbIe HAPSHKEHNUS, HOPMAabHbIE HAPSDKEHUS, MHOTOCIIOIHAS MOJIEIb.

Here is considered an analytical model for calculating of the the stress-strained state of the three layer beam with compliant bonding layer, which is modeled by a two-
parameter elastic base. The bearing layers are considered as beams of Tymoshenko.
Key words: adhesive bonding, shear stress, normal stress, multi-model.
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PO3B’SI3AHHS 3ATAYI KOII JUISI CACTEMU 3BUYAVMHUX JUPEPEHIIAJIBHUX PIBHSIHD HLJISIXOM
MIHIMI3AIIT MOXUBKU MTPABUX YACTHUH B HOPMI L,[0,1]

3anpornoHoBaHO HOBHI METOJ 3HAXOPKEHHS HaOJIMKEHOTO po3B’ 3Ky 3a1aui Kol s cucTeM JIiHIHHUX 3BUYaiiHuX Au(epeHIiaibHiX piBHAHb. PO3B 30K MOAa€EThCS

y BUIJISL JIIHIHHOT KOMOiHALT €IEMEHTIB JIesIKOT CHCTeMH JIiHIHHO-He3anexHuXx (GyHkuii. Hepigomi crani po3kianay 3HaXOAATHCS 3 YMOBH HAHKpAIIOro HAOIMIKSHHS

MPaBUX YaCTUH Ju(epeHIiaTbHIX PIBHSHb CUCTEMH 1 (MOXKIIMBO) 1X MOXITHUX 32 TOMOMOIOI0 BKa3aHOI CHCTEMH JIiHIHHO — He3anexkHux ¢yHkuii. HaBeneno nmpuxnaim.
KumiouoBi ciioBa: nudepeniiansae piBHsIHHS, 3ana4a Ko, HabmmkeHnit po3B’ 130K, MiHIMi3allist TOXUOKH.

IpennoxeH HOBBIH METOJ] HAXOXKICHUS MPUOIMKEHHOTO peleHus 3aga4n Ko uist cucTeM JIMHEHHBIX 0OBIKHOBEHHBIX JuddepeHInaibHbX ypaBHeHnid. Penrenue
[PE/CTABISIETCs B BU/IC JIMHEHHON KOMOMHAIIMH 3JIEMEHTOB HEKOTOPOH CHCTEMBI JIMHEHHO-He3aBUCUMBIX (DYHKIHMHA. Hen3BecTHbIC MOCTOSIHHBIC PAa3IIOKEHUS HaXOJISITCS
W3 yCJIOBYS HAWTY4IIero NPHOIMKEHNUS PaBbIX dacTeil auddepeHIHalbHbIX ypaBHEHNIT CHCTEMBI H (BO3MOXHO) MX IIPOU3BOAHBIX C IIOMOIIBIO YKAa3aHHOW CHCTEMBI
JIMHEHHO — He3aBUCUMBIX (yHKumid. [IpuBeieHbI IpHUMepBbL.

Kirouesble cioBa: nuddepeHnnansHoe ypaBHeHne, 3a1a4a Koy, npubimkEHHOE pellieHre, MUHUMH3ALHs OTPEIIHOCTH.

A new method for finding approximate solutions of the Cauchy problem for systems of linear ordinary differential equations is offered. The approximate solution is
represented as a linear combination of the elements of a linearly independent functions system. Unknown constants expansions are found from condition of the best
approximation of the right sides of the differential equations system and (possible) their derivatives with these systems of linear - independent functions. Examples are
given.

Key words: differential equation, Cauchy problem, an approximate solution, minimizing errors.

VIIK 519.6

O.M. JIHTBHH, n-p diz.-mar. Hayk, ipod., YIITA, Xapkis;
I0.1. IIEPIITHHA, xaun. ¢i3.-mat. Hayk, nokTopaHT, YIIIA, Xapkis;
B.O. ITACI9HHK, xaH]. TeXH. HayK, foil., XJIAJIM, Xapkis

MOBYJOBA PO3PUBHUX JITHIMHUX IHTEPTIOJAIIAHUX CIIAVMHIB J1JIS1 HABJIMKEHHS
OYHKIIH, 1O MAIOTH PO3PUBU HA JITHIAX TPUAHT YJIALII

Poboma suxonana npu niompumyi JO@D/] Yrpainu (epanm ).

IIpononyeTbest MeTO MOOYIOBU PO3PUBHOTO IHTEPIOIALIMHOTO JIIHIHHOTO CIUIAiHY 171 HAOMMKEHHS QYHKILIT 3 MOXKIIMBUMH PO3PUBAMH IIEPLIOTO POy, 00JIacTh BU-
3HA4YEHHS SKUX PO30WTa HA NPSMOKYTHI TPHKYTHUKH. [Ipndomy moOynoBaHi pO3pHBHI CIUIAHHH BKIIIOYAIOTH B cebe, SIK YaCTHHHMI BUIIAJOK, KIACHYHI HEIepepBHi
CIUIAHY NEPIIOTo CTENEHS Ha TPUAHTYJIbOBaHIH CITI BY3JIiB..

Kuiaro4oBi ci10Ba: po3puBHa iHTEPIIONALIS, PO3pUBHA (QyHKIIsS, TOMOrpadisl.

INpennaraercss METOA MOCTPOCHHS Pa3PBIBHOTO HHTEPIOJISALMOHHOIO JIMHEHHOTO CIUIaiiHa JUIst HpUOIKeHHsT PYHKIMH C BO3MOXHBIMH Pa3pblBaMHU IIEPBOTO poja, 00-
JIACTh ONpEIEeNeHHUs KOTOPBIX pa3ouTa Ha MPAMOYTONbHbIE TPEyronbHUKH. [Iprdem, HocTpoeHHbIE pa3phIBHbIE CIUIANHBI BKIIOYAIOT B ce0s1, KaK YaCTHBIM CIydai, Kiac-
CHYeCKHe HelpephIBHBIE CILUIAIHBI IEPBOH CTENICHH Ha TPHAHTYIHPOBAHHOI CETKE y3II0B.

KiioueBble c10Ba: pa3phIBHAS HHTEPHIOINNS, Pa3phIBHAS (QYHKIHS, TOMOTpadHs.

The method of construction explosive interpolational linear spline for approach of function with possible ruptures of the first sort which range of definition is broken
into rectangular triangles is offered. And, the constructed explosive splines include, as a special case, classical continuous splines of the first degree on triangulation to
a grid of knots

Key words: discontinuous interpolation, discontinuous function, tomography.
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O.M. HA3APEHKO, xaun. ¢i3.-mart. Hayk, goil., Cym/1VY, Cymu;
M.B. KAPITIYIIIA, acuipant, CymJlY, Cymu

INEHTA®IKALIS TIAPAMETPIB 3AIAY ONTUMI3AIII CIABO®OPMAJII3OBAHUX CUCTEM

3anpornoHoBaHO MeTo ineHTH(iKalii cirabodopMati3oBaHIX CUCTEM 3 METOO MOJIaJbIIOT ONTUMI3aLLii. PO3rIIsiHYTO 33a1a4y CTaTUYHOT ONTUMI3ALLil, B Kl UIs Crielu-
¢ixarii 1inp0BoI GyHKIIT BUKOpUCTaHa TpaHciIorapudmiuna GyHKIis, a 17151 To0yI0BH CHCTEMU 0OMEXEHb - TiHIHHI (yHKIioHAIbHI hopMmu. Anpobaris Ho0yT0BaHUX
ITOPUTMIB IPOBEJICHA Ha JJAHUX YaCOBUX PSJIIB PEATbHUX MAaKPOSKOHOMIUYHHUX CHCTEM.

KurouoBi ciioBa: Mozeni ekoHOMIKH, cnadodopmaizoBaHa cucteMa, iieHTUdIKaLis napaMeTpiB, ONTUMI3ALIS MAKPOSKOHOMIKH.

[pennoxxen MeTox uaeHTUUKALMK c1a00()OPMaIN30BaHHEIX CHCTEM C LENbI0 JajibHeiinieil ontumu3anuu. PaccMoTpena 3aa4a cTaTHIECKOH ONTUMHU3ALMH, B KOTO-
poii a1 crieruduKanny eneBoii QYHKIUNK HCIIOIb30BaHa TpaHcaorapudMudHas GyHKIMS, a Ui HOCTPOCHHUS CHCTEMbI OTPAaHUYCHHUH - JTHHEHHBIC (DYHKIHOHAIbHBIC
(opMbl. Apobariys MOCTPOSHHBIX aITOPUTMOB IIPOBEICHA HA JAHHBIX BPEMEHHBIX PSIOB PealbHBIX MAKPOIKOHOMUUECKHX CHCTEM.

KiioueBble c10Ba: MOZEIH SKOHOMUKH, c1ab0(hopMani30BaHHAs CUCTEMA, HACHTH(HUKALHS TapaMeTPOB, ONTUMHU3AIHS MAKPOIKOHOMUKH.

In the paper we suggested a method of identification weakly-formalized systems in the problem of static optimization. For the specification of the objective function
used translog function, and for building a system of constraints used linear functional forms. The approbation of the developed algorithm has been performed using real
statistical data of real macroeconomic systems.

Key words: economic model slaboformalizovannaya system parameter identification, optimization of macroeconomics.



VIIK 519.21

3.®@. HA3HPOB, xann. ¢i3.-Mat. Hayk, nou., XHY im. B.H. Kapa3ina;
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ITPO OAUH KJIAC HECTAIIIOHAPHHUX
BEKTOPHO3HAYHHNX BUITAJIKOBAX ®YHKIINA

BBezneHO ki1ac BEKTOPHO3HAUYHHUX BUNAJKOBUX (YHKIIIH, KUl € aHAIOrOM MaiKe CTAalllOHAPHUX B INMPOKOMY CEHCI CKalsipHUX BHIaakoBux npouecis UBLS. Peanizo-
BAHO TiNBOEPTIB MiAXiJ IO BUBYEHHS OJHOTO KIAaCy BeKTOPHO3HAYHHX BHIIAIKOBUX (yHKIIH. Po3pobka KopemsmiitHoi Teopii Takoro kiacy BUIAAKOBUX (QYHKIIH Moxe
OyTH NEepCIeKTUBHOIO VIS PO3B’sI3aHHS 0AaraTOBHMIPHUX NMPUKIATHUX 3a/1a4.

Kuarouogi ciioBa: BunaakoBi QyHKIIT, KOpesiiiiHa Teopisi, CTaTUCTUYHA HE CTalliOHAPHICTh.

BBoautcs Kiacc BEKTOPHO3HAYHBIX CIy4YalHbBIX (DYyHKIHM, SBISIOIIMXCS AHAJIOTOM MOYTH CTAl[MOHAPHBIX B IIUPOKOM CMBICIIE CIIyYalHBIX CKaJSIPHBIX MPOLIECCOB
UBLS. Peanu3oBan ruiib0€pTOB MOAXO0J K H3yYSHHIO OJJHOTO KJIacca BEKTOPHO3HAYHBIX CIIyYalHBIX (YHKLHUH. Pa3paboTka KOpPpEISIHMOHHOW TEOPHH TAKOTO Kiacca
CIyqaiHbIX QYHKIHNA MOXET OBITh EPCHEKTUBHON [UIsl PEILICHHSI MHOTOMEPHBIX 3a1a4.

KuioueBble ciioBa: ciiyyaiinbie GpyHKINH, KOPPEITSLMOHHAS TEOPHs, CTATUCTHYECKAs HECTALIMOHAPHOCTD.

In this paper we introduce a class of vector-valued skalar random functions that are analogous to almost wide-sense stationary random processes UBLS. In work carried
Hilbert approach to the study of a class of vector-valued random functions. Development of the correlation theory of random functions of this class may be promising
for the solution of problems.

Key words: random functions, correlation theory, statistical nonstationarity

YK 621.923

@.B. HOBIKOB, n-p texH. Hayk, npod., XHEY, Xapkis,
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AHAJIITUYHE BUBHAYEHHSA IIMTOMOT' O 3HOIIYBAHHSA
KPYT'A ITPH IIVII®YBAHHI

OTprMaHa aHAIITHYHA 3aJICXKHICTh JJIsl BA3HAYCHHS TUTOMOT'O 3HOILIYBaHHS Kpyra i Ha ii OCHOBI M0-HOBOMY poO3KpHTa (pi3uvHa CYTHICTh mpolecy nutidyBanHs it cpo-
PMyJIbOBaHi OCHOBHI YMOBH IiJBUIIECHHS HOTO e(EeKTUBHOCTI.
KumiouoBi ciioBa: 1utipyBaHHs, aOpa3suBHUN KPYT, 3HOLIYBAHHS 3€pHA, IPOIYKTHBHICTH 0OPOOKH.

IMonyyena aHanmMTHYECKAs 3aBUCHMOCTB JUIS ONIPE/IENICHNUs Y/IeTTbHOTO H3HOCA KPYTa M Ha €€ OCHOBE MO-HOBOMY PacKphiTa (pu3HMYecKas CyIIHOCTb TIporiecca IumQoBa-
HHS U ¢(HOPMYIHPOBAHBI OCHOBHBIC YCIIOBHSI MOBBIIECHHS €ro 3 (GEeKTHBHOCTH.
KimioueBble ciioBa: rumdopanue, abpasuBHbINA KPYT, H3HOC 3epHA, IPOH3BOUTEIBHOCTD 00PAOOTKH.

The analytical dependence for the determination of the specific wheel wear, and used it in a new way revealed the physical nature of the grinding process and formu-
lated the basic con-ditions make it more effective.
Key words: grinding, grinding wheel, worn grain processing performance.

YK 621.924
JI.B. OBEPBAHOBA, accuct., HTY «XIIN»

MATHHUTHASA CUCTEMA HHIAYKTOPA
SJIEKTPOMEXAHUYECKOI'O ITIPEOBPA3OBATEJISL
MHEPIHIMOHHOI'O HAKOIIUTEJISI SHEPT N

BHKOHY€TBCSI pO3paxyHOK MarHiTHOTO IOJISL PSILY iHZYKTOPIB JULsl JeKTPOMEXaHIYHOTO MepeTBOproBaYa eHeprii inepuiiHoro Hakonudysada. [[poBoauThest BUOIp Mar-
HITHOT CHCTEMH, sIKa 3310BOJIbHSIE 3a3HAUCHUM KPHTEPIsSM.
KuiouoBi ciioBa: enekTpoMexaHiqHHi HepeTBOPIOBaY, iHEpLiifHII HAKOTMYyBa4 eHEeprii, MarHiTHa CHCTeMa, KBaAPYyIOJIbHE MOJe.

BeimonnsieTcs pacdeT MarHUTHOTO OIS U1 PAAa HHIYKTOPOB IeKTPOMEXaHHIECKOro IpeoOpa3oBaTels SHEPTUH HHEPIHOHHOTo HakonuTens. [IponsBoautcs BeIOOp
MAarHUTHOM CHCTEMBI, YIOBJICTBOPSIONIEH YKa3aHHBIM KPUTCPHSIM.
KumioueBble ¢/10Ba: 371EKTpOMEXaHUUECKHI TpeoOpa3oBaTelb, NHEPIUOHHbIA HAKONUTEb SHEPTHU, MATHUTHAs CUCTEMA, KBAJ[PYIIOIbHOE HOJIE.

The magnetic field range of inductors for electromechanical energy conversion inertial drive are calculates. The magnetic system which satisfy the criteria is selects.
Key words: electromechanical transducer, the inertial energy storage, magnetic system, the quadrupole field.
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ONTUMIBALIA TPUBAJIOCTI MDKPEMOHTHHUX ITEPIOJIB B
EKCILIIYATALII EHEPTOOB’E€KTIB 3 BPAXYBAHHSIM PU3UKY

MerToro IpoBeeHHS POOIT [0 TEXHIYHOMY OOCIYyTrOBYBAaHHIO Ta PEMOHTY € 30epiraHHs a00 MOBEPHEHHS NPHITYCTHMOTO PiBHS €)eKTUBHOCTI Ta OE3MEeKH eKCILTyaTalii
naHoro 06’exty. OnTuMizaiist po6iT Mo BiAHOBICHHIO T03BOJISIE OTPHUMATH TaKWil pe3yabTaT NpH HAWOLIbII HU3BKHX BUTpaTaXx. OOpaHO KpUTEpiil Ui BCTAHOBIICHHS
Jiarna3oHy PEMOHTHUX POOIT — PiBEHb TEXHOICHHOTO PH3MKY HIKYE MPUIHATOrO HMPHIyCTHMOrO piBHS. B cTaTTi mpeacraBieHO MaTeMaTHYHY MOJENb ONTHMIi3alii
TPHUBAIOCTI MXKPEMOHTHHX T1EPi0JIiB 3 BpaxyBaHHIM pU3MKy. HeroBHe BiTHOBIICHHS €JIEMEHTIB OMUCAHO 3a J0IOMOroro Mozeli Kimkimu.

KurouoBi ciioBa: eHepretuuHe 00JaJHaHHS, EKCIUTyaTallisi, MDKPEMOHTHI epio/in, BiJIHOBJICHHS, PU3HK.

Llens paboT Mo TEXHUYECKOMY OOCITYKMBAaHHIO U PEMOHTY — COXpaHEHHe U060 BO3BPAILEHNE JOITYCTHMOTrO YPOBHS 3(()eKTHBHOCTH M 0€3011aCHOCTH IKCILTyaTalllun
JaHHOTO 00BbekTa. ONTHMM3AIMSA BOCCTAHOBUTEINIBHBIX MPOLECCOB MO3BOJISET JOOHTHCS TaKOTO pe3ysibTaTa NMpH Haubosee HU3KUX 3arpartax. [IpuHAT kputepuit mis
BBIOOpA [Mana3oHa PEMOHTHBIX paboT — ypOBEHb TEXHOTCHHOTO PUCKA HIDKE NIPUHATOrO AOMYCTHMOIO YpOBHs. B cTaThe mpeacTaBieHa MaTeMaTHYecKas MOJENb OI-
TUMU3AIHI MEXXPEMOHTHBIX IIEPHOIOB C yIeTOM prcka. HemomHoe BocCTaHOBIICHHE ONUCAHO HAa OCHOBE MOJeNd KHKUMEL.

KiioueBble c10Ba: dHEPreTHUECKOE 000PY10BaHNE, IKCILTyaTaIHs, MEKPEMOHTHBIN IEPHO, BOCCTAHOBIICHHUE, PUCK.

The goal of preventive as well as corrective maintenances is to keep or to restore acceptable level of efficiency and safety of operation of given object. Optimization of
maintenance processes allows obtaining these effects at possibly lowest costs. The assumed criterion for the selection of the range of repair works is the level of tech-
nical risk posed by a given facility below the accepted allowable level. Mathematic model of optimization of maintenance intervals having regard to the risk are pre-
sented in the paper. Incomplete restoration is described on the basis of Kijima model.

Key words: power equipment, operation, maintenance, repair, risk.
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YU CJIEHHOE MOJAEJIUPOBAHUE T'TNIPOAJUHAMHNYECKOI'O
YCWINA, JENCTBYIOIIETO HA KOJILIIEBOI 3ATBOP B
ITPOLECCE EI'O OITYCKAHUS B TIPOTOYHYIO YACTbH
PA/TMAJIBHO-OCEBOM T'M/IPOTYPBEUHBI

JlocnimxyeTbest KUTbIIEBHI 3aTBOP pajlialIbHO-0CEOBOI TiAPOTYPOiHH, KU BUKOHYE aBapiiiHi (yHKIIi HepeKpHUTTs MOTOKY. PO3risigaeThess MaTeMaTHIHa MOJIENb Hepi-
BHOMIPHOT'O PyXy 3aTBOpa B HEPYXJIHBIil piavHHM i3 3aJaHHUMH I'paHUYHUMH yMoBaMu. [IpeacTaBieni pe3yabTaTi po3paxyHKIiB FiIpOIMHAMIYHOI CHITH, IO Ji€ Ha KiJb-
LIeBUH 3aTBOP TipOTYypOiHH.

KirouoBi ci1oBa: pazianbHO-0cb0Ba TiApOTYypOiHa, KUIBIEBUI 3aTBOP, IApOJMHAMIYHA CHJIA.

Hcenenyercs KONBLEBOIT 3aTBOP paanaIbHO-OCEBOW THAPOTYPOHMHBI, BHIIOIHAIOMINK aBapuiiHbIe (YHKIMH MEPEKPBITH MOTOKA. PaccMaTpuBaeTcsi MaTeMaTuyecKkast

MO/Ie/Tb HEPABHOMEPHOTO JBIKECHHUS 3aTBOPA B HEMOABINKHON KHIKOCTH € 3a[aHHBIMU TPAHUYHBIMU YCIOBHAMHE. IIpe/icTaBICHB! pe3y IbTaThl pacyeTa THAPOIHMHAMI-

YeCKOH CUIIBI, IeHCTBYIOMIEll Ha KOIBLEBOU 3aTBOP THAPOTYPOUHEI UL Pa3IMYHBIX ITOJI0XKEHHI 3aTBOPa B IIPOTOYHOM YaCTH U IIPHU PA3IMYHBIX 3aKOHAX €T0 JBIDKCHUS.
KiioueBsie cj10Ba: pafuaabHO-0CEBast THAPOTYPOUHA, KOIBLIEBOH 3aTBOP, THAPOIMHAMHIYECKAS CHIIA.

Circular valve of Francis turbine that executes the emergency functions of stream ceiling is considered. Resulting hydrodynamic force operating on a valve is presented
as a sum of hydrostatical force and inertia making one. The mathematical model of valve unsteady motion is considered in the stationary liquid with the boundary con-
ditions set. The calculations results of hydrodynamic force operating on the circular valve of hydro-turbine for different positions of valve in flow channel and its dif-
ferent motion laws are presented.

Key words: Francis turbine, circular valve, hydrodynamic force.
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O BJIUSTHUU CIKUMAEMOCTH PABOYEM )KHUJIKOCTH
HA 9®®EKTUBHOCTDb 'HIPOITYIIKHN

OLiHIOETHCS BIUIMB CTUCIMBOCTI PiJMHU HA ApaMETpH TigporapMaTh. J{oCiiPKeHHs] BAKOHAHO B paMKax MOJIENI iealIbHOT CTUCIMBOI PIIMHU AJIs KBa310HOMIpHOTO
HabmmkeHHs. OTpHMaHi pO3MOIiIY MBHAKOCTI i TUCKY PIIMHM Ha Pi3HUX CTajiix mporecy. IIpoBeneHa KOMIUIEKCHA OLiHKA epeKTUBHOCTI TiiporapMaTH s PIAUH 3
Pi3HHM KOe(iLieHTOM CTHCIHUBOCTI.

Kuaro4oBi ci10Ba: rijpoiMITyJibCHA YCTAHOBKA, CTHCIIUBICTD PiIMHU, MOJIEII 1/I6albHOI PiINHU, KOMIUICKCHA OLlIHKA €()eKTHBHOCTI.

OmueHuBaeTCs BIUSIHHEE CKHMAaEeMOCTH JKHIKOCTH HA IapaMeTphl THAPONMYIIKY. MccnenoBaHue BEIIOIHEHO B paMKaX MOJETH MAEaTbHOH CKUMAeMOI XKUIKOCTH AT
KBa3HOJHOMEPHOT0 NpuommkeHus. [loydeHsl pacnpeeIeHus: CKOPOCTH U AABJICHUS XKUJIKOCTH Ha Pa3HBIX CTAIMsX Iporecca. [IpoBeneHa KoMIUIeKCHAs OLCHKA (-
(EeKTHBHOCTH THAPOITYLIKHU IS )KHIKOCTEH € Pa3HOH C)KUMAEMOCTBIO.

KirroueBble cJ10Ba: THIPOMMITYJIbCHAs YCTAHOBKA, CKUMAEMOCTb JKMAKOCTH, MOJIEIH MACAIbHOM KUIKOCTH, KOMIUIEKCHAs OlleHKa 3()EKTHBHOCTH.

In this article evaluated the effect of liquid compressibility on the parameters hydrogun. The study was conducted in the model of ideal compressible fluid to quasi
approximation. The dependence of the velocity distribution and pressure at different stages of process was received. Integrated assessment of the effectiveness of GG
for liquids with different compressibility was performed.

Key words: hydroimpulsive installation, compressibility of the liquid, ideal fluid model, a comprehensive performance evaluation.
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OCOBJIMBOCTI MATEMATHUYHOI'O MOJEJIOBAHHA
MNPOLHECY BUJABJIIOBAHHA JETAJII TUITY T'IVIB3A

Po3risiHyTO MaTeMaTHYHEe MOJEIOBAHHS NIPOLECy CIUIBHOI AedopManii TEXHOJIIOTIYHOT CHCTEMH MATPHIL - 3arOTOBKA - ITyaHCOH 3 YpaxyBaHHSIM IUIACTHYHOI aedop-
Marii marepiany 3arotiBku. [Ipu Bukopuctanti nakery DEFORM BUKOHAHO YMCeNbHUN aHAI3 THPOLECY OJHOKOHTYPHOTO 3BOPOTHOTO BUTHCKYBAHHS JIETalll TUILY Ti-
TIb3a.

Kuio4oBi ci10Ba: MaTeMaTHYHE MOJICIIOBAHHS, ITpoLiec GOPMOYTBOPEHHSI, ITACTHYHI AehopMallii, 3aKOHH TepTsi, KIHLIEBUI €IEMEHT, IeTallb TUITY Tib3a.

PaCCMOTpeHO MaTEMAaTUIECCKOE MOACIIMPOBAHUE IPOIIECCa COBMECTHOTO [[ed)OpMI/IpOBaHI/IH TEXHOJIOTUYECKON CHCTEMBI MaTpuIia - 3aroToBkKa - IfyaHCOH C y4€TOM Ilia-
CTHYECKOI'0 Z[e(i)opMHpOBaHl/Ii[ MaTe€pualia 3aroToBKH. le/l ucroynb3oBannu nakera DEFORM BbINTOJIHEH YWCIICHHBIN aHAIHW3 nponecca OAHOKOHTYPHOT'O O6paTHOF0
BbIJIaBIIMBAHUA ACTAJIN TUIIA T'MJIb3a.

KiroueBble cj10Ba: MaTeMaTHYECKOE MOZICINPOBaHNUE, ponecc HopMoobpa3oBaHus, ITACTHIECKHE AeOPMAlNK, 3aKOHBI TPEHHS, KOHEUHBIIl SJIEMEHT, 1eTallb
THIIA THIIb3a
In the paper it is considered mathematical modeling of the combined strain for technological system sucha as matrix-billet-die, when the billet's materila is plastically
deformed. The numerical analysis of the inverse single loop gouge for details like a shell is performed with the FEM-software Deform.

Key words: mathematical modeling, forming, plastic strain, friction laws, finite element, shell component.
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HAYAJIBHBINA 3TAI JE®OPMUPOBAHMS YIIPYTOI'O .
HOJYITPOCTPAHCTBA ITPU KHHEMATHYECKOM BO3JIEUCTBUN

Po3riIsiHyTO KOJMBAHHS MPYXKHOTO MiBOPOCTOPY Y BHIAAKY, KOJIM Ha HOro MOBEpXHi 3aJaHO 3MiHy HEpeMilleHb y Yaci. BUKOPHCTaHO BiCECHMETPHYHY [TOCTAHOBKY
Jpyroi KpaioBoi 3aga4i. Po3B 30K 3HaAXOANTHCS y BUTIISAL PO3KIAaHHS B psij 3a GyHKuismu beccens Bin panianbHOT KOOpAUHATH. PO3IIISIHYTO YMCENbHUI MPUKITAN
3HAXOJ/UKEHHS TIepeMillieHb Ha ITHONHI MiBIPOCTOPY Y BUIIAJKY BITOMHX IepeMillleHb Ha IIOBEPXHI.

KuouoBi ci1oBa: miBmpocTip, KiHeMaTHuHe 30ypeHHs, CHCTeMa iHTeTpalbHIX PIiBHSAHB, IpyTa KpaioBa 3a1ada.

PaccmatpuBaercst KosebaHHe YIPYroro MolympOCTPAaHCTBA B CIydae 3aJaHHOTO Ha €ro MOBEPXHOCTH KMHEMAaTHYECKOTo BO3AEHCTBHA. Mcmonb3yeTcss ocecuMMeTpud-

Hasl IOCTAHOBKA BTOPOH KpaeBoil 3a1auil TEOpHHU YIPYrocTH. Pemenue cTpouTces B BUe pa3nokeHus B psx o GyHknusM beccerns ot paauansHol kKoopauHaThl. Pac-

CMOTpEH YHCJICHHBIN IPHMep HaXOXK/SHHs! HaYaIbHBIX IIepeMeNIeHNi Ha IIyOHHe IOIyIIPOCTPAHCTBA IIPU N3BECTHOM KHHEMAaTHIECKOM BO3JCHCTBHYU HA IIOBEPXHOCTH.
KrodeBble cJ10Ba: N10JIyIPOCTPAHCTBO, KWNHEMAaTHYECKOE BO3/IEHCTBHE, CHCTEMA UHTETPAJIbHBIX ypaBHEHUH, BTOpast KpaeBas 3a/1aya.

The elastic oscillations of a half-space in case of the kinematic influence set on its surface are described in article. Axisymmetric statement of the second boundary val-
ue problem is considered. The problem is solved by using of an expansion in a series on cylindrical functions. The numerical example on finding of movings on depth
of a half-space is considered at known kinematic impact on surfaces.

Key words: half, the kinematic effects, the system of integral equations of the second boundary value problem.
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HECTAIIMOHAPHBIE KOJIEBAHUSI MEMBPAHBI, HECYIIE HECKOJIbKO COCPEJOTOYEHHBIX MACC

MexaHivyHa cHCTeMa CKIATAEThCs i3 3aKPIIUICHOI B3JOBXK KOHTYPY NPSIMOKYTHOI MeMOpaHH Ta NpHeTHaHUX 10 Hel Mac. IIpu po3s’si3aHHI mpsiMoi 3a1adi JOCIIPKYIOTh-
Cs1 HECTALIOHAPHI KOJIMBaHHSI MEMOpaHH MiJ Ai€I0 BiJOMOrO iMITyJIbCHOIO PO3IMO/IJICHOr0 HaBaHTaXxKeHHs. [Ipu po3B’si3aHHi 0OepHEHOI 3a1adi 3a BIIOMUMH IepeMi-
LICHHAMH JISIKOT TOYKM MeMOpaHU iIeHTU(IKYEThCSI HEBIZIOME HABAaHTA)XXEHHS, SIKE BUKJIMKAIO KOJIMBAHHS CHUCTEMH. BupilleHHs 3a1a4 3BOAUTHCS 10 aHANI3y CUCTEM
IHTerpaIbHHUX PiBHSHB, SIKi PO3B'A3yIOThCS YHCENBHO. Y BHIAAKY IOOYIOBH pillleHHs 00epHEHO] 3a]a4i BUKOPUCTOBYEThCS MeTo peryspu3sanii A.M.TuxoHnosa.

KmouoBi cioBa: MeMOpaHa, 30cepe/keHa Maca, po3No/iIeHe HaBaHTKCHHs, KOHTAKTHA CHIIA, IIepeMIllleHHs, iHTerpaibHe PiBHAHHS, 1MeHTU]IKamisi, MeTo]
peryJsipu3artii.

MexaHuuecKasi CHCTEMa COCTOUT M3 3aKPEIUICHHOM 10 KOHTYPY IPSMOYTOJIbHOW MeMOpaHbl U MPUCOSIUHEHHBIX Macc. [IpH peleHun npsMoii 3alaul UCCIICAYHOTCS
HeCTallMOHAPHBIC KOoyeOaHuss MeMOpaHbl MO/ ACHCTBHEM M3BECTHOM MMITYJIBCHOM pacrpeseieHHoi Harpy3ku. [Ipu perieHnn oOpaTHON 3aa4uu 110 W3BECTHBIM IIepe-
MELICHUSIM HEKOTOPO# TOUKH MeMOpaHbl HICHTU(QUIMPYETCsl HEU3BECTHAS HArpy3Ka, KOTOpasi BbI3Baia KoJeOaHus CUCTEMBI. Perienue 3a1a4 CBOJUTCS K aHAITH3Y CHC-
TEM HMHTETPAJbHBIX YPAaBHEHHWH, KOTOpbIE PEIIAIOTCS YUCIEHHO. B ciyyae mocTpoeHmsi perieHuss OOpaTHOW 3aJadM MCIOJIB3YeTCS METOJl PEeryJisipu3aluu
A.H.TuxoHoBa.

KaroueBble ciioBa: MeMOpaHa, COCPEIOTOYCHHAsI Macca, paclpe/ieieHHas Harpy3Ka, KOHTaKTHasl CUJia, epeMelleHIe, HHTErpalibHOe ypaBHEHUE, UIIeHTH(prKa-
1Us1, METOJ PETYJISIpU3aIIH.

Mechanical system consists of the rectangular membrane, which is fixed over the contour, and connected to it masses. The transient vibrations of the membrane under
the known impulse distributed load are studied at solving the direct problem. The unknown load, which caused mechanical system vibrations, is identified over the
known displacements of certain point at solving the inverse problem. Solving the problems resolves into analysis of Volterra integral equation sets, which are solved
numerically. In case of solving the inverse problem the Tikhonov regularization method is used.

Key words: membrane, a concentrated mass, load distribution, contact force, displacement, integral equation, identification, regularization method.



