AHOTAIIII.

YK 539.1

AIl. MAPYEHKO, n-p TexH. Hayk, pod., HTY «XI11»;
H.A. TKAYYK, n-p texn. Hayk, npod., HTY «XI1»;
A.A.3APYBHHA, xaun. Texd. Hayk, gou., HTY «XI11»;
A.JI. TPHTOPBEB, n-p texH. Hayk, ipod., HTY «XITN»

IMPO®ECCOPY A.A.TPYHAYIPY 90 JIET !

Hagenewi nesiki ¢akty i3 6iorpadii ta paxoBoi HisIbHOCTI BioOMOro xapkiBcbkoro BueHoro i negarora O.A. I'pyHayepa, siKi paHilie He OlPHITIOHIOBAKCS.

IpuBenens! HekoTOpbIe (hakThl U3 Grorpaduu U npohecCHOHANTBHON NeITEeIPHOCTH N3BECTHOTO XapbKOBCKOro yuéHoro u nexgarora A.A. I'pyHayapa, KOTopbie
paHee He 00HApPO0BAIIHCH.

Some facts are presented from biography and professional activity of famous Kharkov scientist and teacher A.A. Grunauer that have not been published
earlier.

YK 17.27
I. C. BEJIOB, kaun. dis.-mart. Hayk, moir., HTY «XI1I»

PO LMI - XAPAKTECTUKH HEBIJI’EMHUX KOCUHYC - MHOI'OYJIEHIB

PosrisHyTi HEBix’ €MHI KOCMHYC — MHOTOYJIEHH 3 MiHIMaJbHUM BUILHUM Y4JI€HOM, SKHH 3HAXOIUTHLCS K PO3B 30K 3ana4i SDP-iporpaMyBaHHs.
y y s

PaccMmoTpeHbl HeoTpHuIaTeIbHbIe KOCHHYC — MHOTOYWICHBI ¢ MUHMMAJIbHBIM CBOOOIHBIM WJICHOM, KOTOPBIA HAXOIUTCS Kak peueHue 3aaadyun SDP — nporpam-
MHUPOBaHUSI.

Nonnegative cosine polynomials with minimal free term are considered, which is a solution of task of SDP - programming
YK 539.1

B.A. BAHHH, n-p texH. Hayk, npod., HTY «XI1N»;
A.A. TPUTOPBEB, actiupant, HTY «XITN»

MOJIEJIMPOBAHUE XAPAKTEPUCTHUK YCTOMUMUBOM BOJIHBI NEPEHOCA YIIPYT'OILIACTHYEC-
KOM JE®OPMAIIUA B BUHTOBOM CTEPXHE

OtprmMano GOPMYIH IJIs PO3PaXyHKY OCHOBHHX XapaKTEPHUCTUK IBHHTOBUX (OHOHIB: eHepril, iMnynbey i cminy. [lokazaHo, o eHeprist miei XBuiIi HepeHocy
HPOTOPLiiHA YacTOTI, a 3HaYeHHIO nocTiiHOI [IaHKa BiAmoBifaTHMe I'BUHTOBA TPAEKTOPIS, AiaMeTp sIKOI OIM3bKUI 10 AiaMeTpy aToMma.

Tonyuensl GopMyJibl JJist pacyéTa OCHOBHBIX XapaKTEPUCTHK BUHTOBBIX (DOHOHOB: SHEPIUH, UMITYJIbCa U criiHA. [I0Ka3aHO, YTO SHEPrUs 3TOM BOJIHBI TPAHC-
JISILIMK TPONOPIMOHAJIbHA YaCcTOTE, a 3HAUEHHIO MOCTOSHHOM [1i1aHKa oTBeyaeT BUHTOBAs TPASKTOPHSI, TUaMETP KOTOPOi OJIM30K K TMaMeTpy aroMa.

The formulas for calculation of basic performances of propeller phonons are obtained: energy, impulse and spin. Is rotined, that the energy of this wave of translation is
proportional to frequency, and the value of Planck's constants is responded by a propeller pathway, diameter is close to which one to diameter of atom.

YIK 539.1

B.A. BAHHH, n-p texH. Hayk, nipod., HTY «XIIN»;
A.A. TPUTOPBEB, actiupant, HTY «XITN»

KBAHTOBASI PEJIITUBUCTCKASI MEXAHUKA YEJIWHEHHBIX SKCIIOHEHIIUAJIBHBIX BOJIH IIE-
PEHOCA JE®OPMALIMU KPYUEHN S 11O IUJIMHAPUYECKOMY CTEPXXHIO

OtpumMaHo GopMyIH AT PO3PAXyHKY €HeEprii, sIKy HepPeHOCITh eKCIIOHEeHIiaIbHI XBIIII AeopMaltii KpydeHHsI CTPUKHS, 1[0 MAIOTh KBAaHTOBAHY aMIUITYAYy.
IToxazaHo, 110 OCHOBHI XapaKTEPHCTHKH XBHIII IIPU 3MiHI IIBHIKOCTI IEPEHOCY MiAKOPIOIOTHCS PEILITHBICTCHKOMY IepeTBopeHHo JlopeHua, a 1i edexTiBHA
JIOBXKHHA CKOPOUYYETHCS BIAMOBIIHO 10 rinore3n DiTiynkepaibia.

Tonyuensl GpopMyIibl Uit pacuéra SHEPruM, KOTOPYIO MEPEHOCAT SKCIIOHECHIHANIbHBIC BOJIHBI KPYTHIIBHON Je(OpMaliy CTEP)KHS, HMEIOIME KBAHTOBAHHYIO
aAMIUTATY Y. HoxasaHo, 4YTO OCHOBHBIC XapaKTCPUCTUKH BOJIHBI IIPU M3MEHCHHU CKOPOCTHU IMEPEHOCA NMOAUYHUHSAIOTCA PEIATHBUCTCKOMY npeoGpa303aHmo
Jlopeniia, a e€ 3¢ pexTuBHas AIMHA YKOPAYMBACTCSA B COOTBETCTBHH € MHIOTe301 DUTIKEpaIbia.

The formulas for calculation of energy are obtained, which one is transferred by exponential wave of torsion deformation of a rod having quantized amplitude.
Is rotined, that the basic performances of a wave at an alteration of speed of carry are subject to relativistic Lorentz transformation laws, and e ¢ the effective
length is shortened pursuant to a hypothesis Fitzgerald.



YIK 517.968.519.6

FO.B. TAH/TEJIb, n-p ¢u3.-Mat. Hayk, npod., XHY um. B.H. Kapasuna, Xaprkos;
C.B. 1YXOIIEJ/TbHUHKOB, xaunn. TexH. Hayk, cT. npemn., HTY «XITN»

MATEMATHUYECKAS MOIEJIb JTU®PAKIIUU TE-BOJIHBI HA PEHIETKE B IINTOCKOIIAPAJIJIEJIb-
HOM BOJIHOBOJIE

ITo6ynoBana MaTemMaTHyHa Moaeib poscisHus TE-xBuip Ha mudpakuiiiniil pewiTii, po3TanioBaHiii B HonepeYHoMy Iepepisi II0CKO MapajeibHOro XBHICBO-
1y, Ha 6a3i TUIIEPCHHTYJISIPHOTO IHTErPaJbHOrO PIBHIHHS, BiMOBIAHOrO KpaioBiil 3axa4i ajist piBHsAHHS [ eapMrosbia. Juckpernsalis npoBeacHa YMCeIbHUM
METOIOM JMCKPETHHX OCOOIMBOCTEH, 3 BUKOPHCTAHHIM KBaJAPAaTYPHUX (GOPMYIT IHTEPIOSLIHHOrO THITY.

IToctpoena mMaTeMaTH4eckas Mozeib paccesHus TE-BoaH Ha Iu(pakUMOHHON peIleTKe, PACIONIOKEHHOH B MOMEPEYHOM CEYEHUH IIOCKONAPAILICIBHOIO
BOJIHOBOJIa, Ha 0a3e rpaHUYHOrO TUIIEPCHHIYJIIPHOTO MHTErPabHOrO YpaBHEHHMs, COOTBETCTBYIOLErO KpaeBoi 3anaue Juisd ypaBHeHus I'enbmrosbua. uc-
KPEeTH3aLMs IPOBECHA YHCICHHBIM METOIOM JHCKPETHBIX OCOOCHHOCTEH, C UCII0JIb30BAHUEM KBAaAPATYPHBIX (GOPMYJT HHTEPIOJISILIUOHHOTO THIIA.

A mathematical model of TE-wave radiation on diffraction grating placed in a transverse cross-section of the parallel-plate waveguide is built on the basis of
boundary hypersingular integral equation, corresponding to the boundary-value problem for the Helmholtz equation. Discretization is carried out with the
numerical method of discrete peculiarities, using quadrature formulae of interpolation type.

YK 539.3
IO.1I1. ITIYXOB, xaun. ¢pus.-mar. HayK, CT. Hayd. cotp., MHcTuTyT Mexanuku HAH Ykpaunsr, Kues

JAHAMHUKA MHOTI'OCJOMHOM NMPEJIBAPUTEJBHO HAIPS)KEHHOM IOJIOCHI ITPU BO3JIEVCT-
BUU MOJABUKHOM HATPY3KH

HaBeneHo NpoOMDKHI pe3yJIbTaTH AOCITIUKEHHS MIOCKHX 3a7a4 Ipo 30ypeHHs PyXOMHUM HOBEPXHEBUM HABaHTa)KCHHSIM 0araTolapoBOi OCHOBH 3 IOYAaTKOBU-
MH (3aJIMILIKOBUMM) HANIPY>KEHHAMH.

IIpuBeneHb! IPOMEKYTOUHBIE PE3YJIBTATBI UCCIIEIOBAHUS TNIOCKHUX 3a/1a4 O BO3MYIIEHUH TTOJBHIKHOM OBEPXHOCTHON HArpy3Koil MHOrOCIOHHOIO OCHOBAHUS
C Ha4aJIbHBIMU (OCTaTOYHBIMU) HANPSKEHUSMHU.

The midline results of the study of plane tasks of the perturbation of the moving surface load of multilayered base with initial (residual) stresses are presented.

YIK 539.1

AJI. TPHTOPBEB, n-p texH. Hayk, ipod., HTY «XI1»;
10.J1. TEBOPK’TH, xaua. ¢us.-mart. Hayk, npod., HTY «XITN»

MATPUYHBIA YUCJIEHHO-AHAJIMTUYECKHUI METO/I UHTEIT PUPOBAHU S YPABHEHUI IBU-
KEHUS MHOT'OMACCOBOM HEITHOM CUCTEMbBI

OmnucaHuii HOBUI METO IHTErPYBaHHS PIBHIHb PyXy MEXaHIYHOI CHCTEMH 13 30CepeKEHUMU apamMeTpaMu. MeTol BUKOPUCTOBY€E MOXKJIUBICTb IIPEACTAB-
JICHHSI 3aTJIbHOTO pileHHs 3anadi Komm y Burmsiai niniiiHol popMu 3 MaTpuaHUME KoedinieHTamu. {711 3HaXOKEHHS MATPHYHUX KOSRILli€HTIB 3aCTOCOBY-
€TBCSI METOJ TTOCIIIIOBHOTO TIOBOEHHS LIAry iHTErpyBaHHSL.

OnucaH HOBBIH METOJl MHTErPUPOBAHUS YPAaBHEHUH JIBH)KEHUSI MEXaHUUECKOH CUCTEMBI C COCPE0TOUEHHBIMU ITapaMeTpaMu. MeTo/| UCII0Ib3YEeT BO3MOX-
HOCTB MPEACTaBICHHs 001Iero pemeHus 3axauy Koy B Busie MuHEHHOMH (popMBI ¢ MATpUUHBIME KO3 huineHTamMu. J{J1s1 HaXOXKICHUSI MATPHIHBIX KO du-
LIMEHTOB IIPUMEHSAETCS METO/ I10CIIE0BATEIILHOTO YABOCHUS 11ara UHTErPUPOBAHUSL.

The new method of an integration of the equations of driving of a mechanical lumped-parameter system is circumscribed. The method uses representation of a
common solution of a Cauchy problem as the linear form with matrix factors. The method of sequential doubling of an integration step is applied to a determi-
nation of matrix factors

YIK 513.83

A.T. I(OIIIOBHP?, Mmarictp, HAY im. M. €. XKykoBcbkoro «XAl», Xapkis;
I. I. KOILIOBHH, xaun. ¢i3.-Mat. Hayk., noi., HAY iM. M. €. XKykoBcbkoro «XAl», XapkiB

OJTHOBUMIPHI CAMOIIOJIIBHI ®PAKTAJIM TA iX BAKOPUCTAHHS Y MOJEJFOBAHHI

Ha ocHoBi cTporoi Teopii camonogioHux ¢pakTaiiB IPOBEACHO CHCTEMHHI aHAII3 Ipouecy Mo0yXOBH OZHOTO Kjacy cCaMONOAIOHHX (pakTaiiB 31 3MiHHOIO
po3mipricTio Xaycnopda. HaBeneni npuknaay Horo 3acToCyBaHHs Ul BIOPSAKYBaHHS H0(PaKTaJIbHUX CTPIYKOBHX IPaToK. Po3pobiieHi MaTemMaTnuHi Mozie-
JIi TIpoLecy PO3CiFOBaHHSI MJIOCKOI eJIeKTPOMArHiTHOI XBHJIl Ta OTPUMAaHi aCHMIITOTHYHI BUPa3H BUXIAHUX 3MIHHHUX.

Ha ocHoBe cTpOroii Teopuu caMonogo0HbIX (paKTagoB MPOBEACHO CHCTEMHBIH aHAIM3 MPOLecca MOCTPOCHHS OHOIO Kjacca caMonoAo0HBIX (PaKTaIoB ¢
HEepeMEeHHON (paKkTaabHOM pa3MepHOCThIO0. [IpHBeIeHB! IPUMEpHI €ro HCI0JIb30BAHMS UL YIOPSAOYMBaHuUs IpeadpaKkTalIbHBIX JICHTOUHBIX peleToK. Paspa-
0OoTaHHbIC MATEMATHYECKUE MOJEIH MPOLECCa PACCEUBAHMS IIOCKOHW 3JICKTPOMArHUTHON BOJHBI U HOJIyYEHBl ACHMITOTHYEGCKHE BBIPAYKECHMS BBIXOISIIHMX
HEePEMEHHBIX.

The construction process of a self-similar fractal’s (SSF) class, with variable Hausdorf dimension, is systematically analyzed. Examples of the SSF class usage
for ordering prefractal strip grids are presented. Mathematical models of the scattering process of plane electromagnetic waves are developed. Asymptotic
expressions of output variables are obtained.



VIK 621.43
A. M. IEBTEPOB, xanj. TexH. HayK, CT. Hayd. coTp., MIIMam HAH Yxkpaunsl, Xappkos

AHAJIN3 QHEPI'OIIOTPEBJIEHUA B CTPAHE U B MUPE. METOJ0OJIOTUA UCCJIEJOBAHUSA OC-
HOBHBIX TIOKA3ATEJIEM TPAHCIOPTHBIX JIBC

HaBoauTbcs aHami3 eHeprocrno)KMBaHHs B KpaiHi 1 B CBiTi, yMOB MOSIBH aJIbTCPHATHUBHUX AJIMB TA 3aMiHH HUMH TpaJuLiiHOro opraxiqHoro namsa. OOrpyH-
TOBYEThCSI KOHKYpeHTO3aTHicTh [IB3 sik OCHOBHOrO mepeTBOpIOBaYa CHEprii Ha TpUBAIWil TepMiH. [IpOMOHYETHCS METOMONOrIS JOCTIKEHHSI OCHOBHUX
nokas3HuKiB JIB3, 1110 mpaiiooTh Ha pi3HOMAaHITHUX BHAAX IanuBa. MeTOmONOris HaJae MOXKJIMBICTh NPOrHO3YBATH MOKA3HHUKH JBHMIYHA, IO BU3HAYAIOTH
HOro CroXuBaLbKi SIKOCTI.

le/lBOLll/lTCﬂ AHaJIM3 3HepF01’lOTp66HeHl/lﬂ B CTpaHE€ U B MHUPE, yCJ'IOBMﬁ IMOABJICHUA aJIbTCPHATUBHBIX TOIUIMB U 3aMEHbI UMU TPAAUILIUOHHOI'O OPraHn4Y€CKOro
TormBa. OOOCHOBBIBaeTCSl KOHKYpeHTocnocoOHocTh JIBC kak OCHOBHOro mnpeoOpa3oBarelst SHEPruM Ha JUIMTEbHBIN mepuon Bpemenu. Ilpemnaraercs
METO/I0JIOTUsI HCCIIEI0BAaHUsI OCHOBHBIX Mokasateneil [IBC, paboTaronmx Ha pa3InyHbIX BUAAX TOIIMBA. METOZONOTHS JaeT BO3MOXXHOCTb IIPOrHO3HPOBATh
TOKa3aTeN JBUTATENs, KOTOPBIC ONMPENECISIOT €ro MOTPEOHTEIbCKHE KaueCTBa.

Analysis of power consumption in the country and the world, conditions of appearing alternative fuels and substitution of conventional organic fuel to alterna-
tive ones is being carried out. Competitiveness of ICE as the main energy converter for a long period is proved. Methodology is offered for investigating the
main performances of transport ICE working on different types of fuels. Methodology allows forecasting the main engine performances which identify its
consumer qualities.

VIIK 621.43

A.M. IEBTEPOB, xauf. TeXH. HayK, CT. Hayd. coTp., M[IMam HAH VYkpaunsl, Xapekos;
JLU. IEBTEPOBA, Ben. uwxenep, UIIMam HAH Yxpaunsl, XapbKoB;
H.IO. I''TA/IKOBA, Ben. unxenep, UlIMam HAH Ykpaunsi, XapbkoB

METO/J AHAJIMTUYECKOI'O UCCJIEJOBAHMSI XAPAKTECTHK ITOPITHEBBIX JIBUTATEJIEN
BHYTPEHHET' O CI'OPHUSA HA AJIbTEPHATUBHBIX TOIIJIMBAX

IIporoHyeThCsl YHCIOBHI METOI AOCTIIKEHHS] OCHOBHHX XapakTepucTuk J[B3 B mmpokomy [iama3oHi BapilOBaHHsS YMHHHUKIB, L0 BIUIMBAIOTH HA SIKiCTH
poGouoro 1uki1y ABUryHa. Takuil MeTO 103BOJISIE BH3HAYMTH TAa 3BY3HTH IHTEPBAJ eKCIEPHUMEHTAJIBHUX MOCIIIKEHb, | TAKUM YMHOM CKOPOTHTH Ha HHUX
BHUTPATH Yacy Ta KOWTIB. L{e € 0c00IMBO BaXIIMBUM NPH JOCITIIXKEHHI CyMIIIEBHX IAIUB PI3HOMAHITHUX KOMITO3HILIIT.

IIpeiaraercst YMCICHHBIH METOJ MCCIICAOBAaHHUS OCHOBHBIX XapakTepucTuk [IBC B HIMPOKOM AMana3oHe U3MEHEHHs 1apaMeTpOB BIMSIOLIMX Ha KayecTBO
pabouero nukia ABuraresis. Takoi METoi IMO3BOJISET OMPENCNIMTh U CY3UTh MHTEPBAJ SKCIIEPUMEHTAJIbHBIX MCCICIOBAHHMM, U TAKUM 00pa3oM COKPaTHUTh
TPYAOBBIC M JICHSKHBIC 3aTPaThl HA HUX. DTO SBISETCS OCOOCHHO BAXKHBIM ITPH UCCIICIOBAHUN CMECEBBIX TOIUIUB PA3JIMUHBIX KOMITO3HLIUHI.

Numerical method of investigating the main performances of internal combustion engine in a wide range of factors influencing on quality of operating cycle
has been offered. This method allows defining and narrowing the interval of experimental researches reducing in such a way their time and material factors
that is especially important for investigating of different composite fuels.

YIK 519.6

O.M. IHTBHH, n-p }iz.-mat. Hayk, npod., YIIIA, Xapkis;
0.0. JIHTBHH, xaun. ¢i3.-mar. Hayk, noit., YIITA, Xapkis;
O.B. TKAYEHKO, nayk. cniBp., YIIIA, Xapkis

OJIHA TEOPEMA ITPO I30TEOMETPHUYHI BJJACTUBOCTI OIIEPATOPIB IHTEPJIIHAIII ®YHKIIIHI
2-X 3SMIHHUX.

B cratTi noBeseHa ofHa TeopeMa PO 130reOMEeTPHYHI BIACTHBOCTI OIepaTopiB iHTepIiHaLii GYHKIiH 2-X 3MiHHUX. 3p0o0JIeHI BUCHOBKH IPO BrHYTICTh (OITy-
KIIicTh) (YHKIT JBOX 3MIHHHX IpH (GiKCOBAaHMX 3HAYCHHAX y a0 x y HampsiMkax oceit Ox a6o Oy BinmoBinHO, AKIo ciiau uiel GpyHKuii € BrHyTHMH (OIyK-
JIMMH) BiJIOBiIHO.

B crartbe noka3aHa ofHa TeopeMa 00 H30reOMETPUYECKUX CBOMCTBAX ONEPATOPOB HHTEPIMHALMU (QYHKIMHA ABYX MepeMeHHbIX. Caenansl BHIBOIbI O BOTHYTO-
cTH (BBUTYKJIOCTH) GYHKIHU JBYX IEPEMECHHBIX IPH (PHKCHPOBAHHBIX 3HAUCHHSX ¥ WIH X B HanmpapieHuH oceil Ox mwin Oy COOTBETCTBEHHO, €CIHU CIIEbI 3TOH
(YHKIMU SIBISIFOTCS BOTHYTBIMH (BBITYKIIBIMH) COOTBETCTBEHHO.

The article one theorem of isogeometrical properties of operators interlineation functions of two variables is proved. Conclusions are drawn on concavity
(camber) of function of two variables at the fixed values y or x in a direction of axes Ox or Oy accordingly if traces of this function are concave (convex)
accordingly.

VIK 519.6
O.M. IHTBHH, n-p }iz.-mar. Hayk, npod., YIIIA, Xapkis;

K.B. HOCOB, xaunpn. }i3.-mart. Hayk, Hayk. ciiBp., XHY im. B. H. Kapasina, Xapkis;
T.A. BAPAHOBA, acuctent, HTY «XIII»

BUBIP OIITUMAJIBHUX KOOPAUHATHUX ®YHKIIA B METOJI CKIHYEHUX EJIEMEHTIB JIJISI
EJIIITUIHUX KPAUOBUX 3ATAY

IIponionyeThest cxeMa Iy HaOIMKEHOr 0 PO3B'sI3aHHs eMINTHYHAX KPaHOBHX 3a7a4 y YACTHHHUX ITOXIJHUX HApHOTO HOPSIIKY METOJOM CKIHYCHHX CIEMEHTIB
ULt 06J1acTelt CrieniaabHOro BUIILILY. 3HAXOMKEHHS HAOIMKEHOTr0 PO3B'SI3KY IPYHTYEThCS Ha BapialiiHuxX npuHUMnax. Ha BigMiHy Bix paHimie nmpornoHoBa-



HHX CX€M, 3 KO)KHHM BY3JIOM CITKHU [OB'SI3Y€ThCS CBOSI CHCTEMa KOOPAMHATHUX (YHKIIH, 110 J03BOJISIE OTPHMATH OLIBII BUCOKY TOYHICTh HAOJIMIKCHHSL.

Ipennoxena cxema Juist IpUOIMKEHHOIO PELIEHUS SJUIMITHYECKUX KPAEBBIX 33]a4 B YaCTHBIX MPOU3BOJHBIX YETHOIO IMOPSIKA METOAOM KOHEUHBIX HJIEMEH-
TOB J1s1 00JacTell crenuaibHOro Bua. HaxoxaeHue NpHOIMIKEHHOrO pelleHHs OCHOBAHO Ha BApHALIMOHHBIX IPHHLIHUIAX. B OTIHYME OT HpPEeMIOKEHHBIX
paHHEe CXeM, ¢ KaXIbIM y3JIOM CETKH CBS3BIBACTCS CBOS CHCTEMa KOOPAMHATHBIX (DYHKLHUH, 4TO MO3BOJISIET ONYIHTH 0OJee BHICOKYIO TOYHOCTh HPHOIMKE-
HHSL.

In the paper the schema for approximate solution of elliptic boundary problems in partial derivatives of even order by the finite element method for special
shaped domains is suggested. Calculation of approximate solution is based upon variational principles. In contrast to earlier suggested schemas, in this case a
specified system of coordinate functions corresponds to each node of mesh. This fact allows to obtain higher precision of approximation.

YIK 519.6

O.M. IHTBHH, n-p }iz.-mar. Hayk, npod., YIIIA, Xapkis;
IO0.LIIEPIIIHHA, xaua. §iz.-mat. Hayk, fokTopaHTt, YIIIA, Xapkis

MATEMATHYHE MOJEJIOBAHHSI IIPOLIECIB, IO ONUCYIOThCSI PO3PUBHUMMU @ YHKIISIMU
OJIHIE€T 3BMIHHOI

B po6oTi 3amponoHoBaHi MaTeMaTHYHI MOAEINI MPOLECIB, IO OMUCYIOTHCS (HYHKIISIMU OZHI€T 3MIHHOI 3 MOXJIMBHMH PO3PUBAMH B 3aJaHHX By3Jlax o0nacTi
BH3HAUYCHHs (YHKIIi], 32 JOMOMOrOI0 PO3PHBHUX JIHIHUX IHTEPHOMALIHHAX Ta AIPOKCUMALIHHUX CIJIAHHIB, BAKOPUCTOBYIOUH METOJ HaHMEHIUNX KBaapa-
TiB. [l0OynoBaHi MaTeMaTHYHI MOZEI MOXKHA Oy/1e BUKOPHCTATH B MEANYHUX, T€OIONTYHHIX, KOCMIYHUX Ta IHIIMX JOCIIIKCHHSX.

B pabote mpemioxeHbl MaTeMaTHYECKHE MOZICIIH MIPOLIECCOB, KOTOPBIC OMMCHIBAIOTCS (DYHKIUSAMH OZHOH NMEPEMEHHON ¢ BO3BMOXXHBIMH pa3pblBaMH B 33/1aH-
HBIX y371aX 00JaCTH OnpeneieHus] GYHKIMH, C TOMOIIBIO Pa3PhIBHBIX JIMHCHHBIX HHTECPIIOJSILHOHHBIX M allIPOKCUMAIMOHHBIX CIUIAHHOB, HCIOIB3YSI METOL
HaMMEHbBIIMX KBaJApaToB. [IocTpOEHHBIE MATEMATHYECKIE MOJIEIIN MOXKHO UCIIOJIb30BATh B MEAUIIMHCKUX, I'€0JIOTMYECKHX, KOCMUUYECKHUX U JIPYyIHX HCCIEN0-
BaHMUSX.

In work mathematical models of processes which are described by one variable functions with possible ruptures in the set knots of a range of definition of
function, by means of explosive linear interpolational and approximational splines are offered, using a method of the least squares. The constructed
mathematical models can be used in medical, geological, space and other researches.

VJIK 004.942:621.386.82
T.B. MAJIUXITHA, ct. Buxi., XHY imeni B.H. Kapazina, Xapkis

MOJIEJIIOBAHHS EJJEKTPOMATHITHUX ITPOIIECIB HU3bKUX EHEPI'TI B3AEMO/III
BUITPOMIHIOBAHHA 3 PEHOBHUHOIO ITPU PO3POBLI JETEKTOPIB

Po3risiHyTo Ba €mocoOM KOMIT'FOTEPHOrO MOJCIIOBAHHS ACTEKTOPHOrO OJIOKY MPUCTPOIO, LIO MPU3HAYCHHH IS JIOKALil TOYKOBOrO JKepesia raMmma-
BUIIPOMIHIOBAHHSI, 3 BUKOpHCTaHHAM 0i0iioreku kiacie Geant4, Mojenb HU3bKUX eHepriii. BuzHaueHo, mo B obiacti eHepriii 10 1 MeB o6uusa criocodu
JIAl0Th KOPEKTHI Pe3yJIbTaTH, IO MiATBEPAKYETHCS SKCIICPUMEHTAIBHIMH JaHUMHU. Bi3HaueHi Aeski 0co0IMBOCTI BUKOPHCTAHHS MOJEINIEH, 110 PO IAI0Th-
cs1, Ta HaJlaHi peKOMeHalii po3pOOHHKaM ACTEKTOPIiB BUIIPOMIHIOBaHHS.

PaccmoTpetsl [jBa criocoba KOMIIBIOTEPHOr0 MOZACINPOBAHHUS AETEKTOPHOrO 6J10Ka Mpubopa, MpeaHa3HAYeHHOr 0 ISl JIOKALHH TOYCIHOr0 HCTOYHMKA raMMa-
M3IIydeHHs1, C UCI0JIb30BaHHeM Oubmnorexkn kinaccoB Geantd. ITokasano, uyto B obiacty sHepruit 1o 1 MaB o6a criocoba naioT KOppeKTHBIC Pe3yIbTaThl, YTO
IMOATBEPKAACTCA DKCIICPUMECHTAJIbHBIMA JaAHHBIMH. OHpeﬂeJ’leHbl HEKOTOPBIC 0C06€HHOCTI/I HUCIT0JIb30BAHUA paCcCMaTpUBaECMbIX Moueneﬁ, JIaHbl PEKOMCHOANN
pa3paboTYNKaM JETEKTOPOB H3ITyICHHUS.

Two methods of computer simulation of the detector unit designed for location a point source of gamma radiation, using the Geant4 class library are presented.
It is shown that at energies up to 1 MeV both models give the correct results, as confirmed by experimental data. Some features of these models are identified,
and recommendations for developers of devices for locating sources of radiation are given.
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YJIOCKOHAJEHHSI MATEMATUYHOI MOJIEJII BUATTAPOBYBAHHS ITAJIMBHOI IJIIBKU 31 CTIHKHA
KAMEPHU 3I'OPAHHA TU3EJIA

Po3risiHyTO BapiaHTH MaTeMaTHYHHX MOJENICH BHUIIAPOBYBAHHS ITAITMBHOI IUIIBKU 31 CTIHKH KaMEpH 3TOPSHHS JU3eNs 3 00'€MHO-IUIIBKOBHM CyMiIIOyTBOPEH-
HsIM, 3aCHOBAaHHMX HAa BpaxXyBaHHI Tem10o0MiHy. ITokasaHo, 110 Py MPOCTOPOBO OJHOBHMIpHIiH MMOCTAHOBL 3a/a4i IOBHE BUIIAPOBYBAHHS IUIIBKH MOXKIIMBE
JIMILIE 32 HASIBHOCTI B IPHUCTiHHII 001aCTi MOTyM'sL.

PaccMoOTpeHbI BapHaHThl MaTEMAaTHYECKUX MOZETICH HCapeHns TOIUIMBHON IICHKH CO CTEHKHM KaMepbl CrOPaHus Au3els ¢ 00bEeMHO-IUICHOYHBIM CMeceobpa-
30BaHHMEM, OCHOBAHHBIX Ha ydeTe TeroooMeHa. I1okazaHo, 4To py OJHOMEPHOH MOCTAHOBKE 3a/[a4M IOJHOE HCIIAPEHHE MJICHKH BO3MOXHO JIUIIb B Clydae
HaJIM4Ms B IPUCTEHOYHOH 00JIACTH IJIAMEHHU.

Versions of the mathematical models of the fuel film vaporization from the combustion chamber's wall of the diesel with volume-film mixing are considered.
These models are based on the processes of heat exchange. It is shown, that the full vaporization of the film is possible at the one-dimensional statement of the
problem only in case of presence of the flame near the wall.
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JITHIAHI HEPETBOPEHHSA JJUCKPETHUX BUIIAIKOBUX ITOJIIB

Po3risiHyTo JiHIMHI MepeTBOPeHHs ACSKUX KIaciB BUMAIKOBHX momiB. OTpUMAaHO BiAMOBiAHI HEOOXIAHI Ta JOCTaTHI yMOBH B TepMiHAX KOPEILILIHUX (QyHK-
wiid 171t TOro, mo6 MepeTBOpeHe MoJjie HaJIeXKano TOMY YH IHIIOMY Kiacy. Y CTaTTi po3riisiiaiucs JiHiiHI TepeTBOPEHHs HaJl ABOIIApaMEeTPUIHUMHU MOCITi10B-
HOCTSMH Y I'I60epTOBOMY IIPOCTOPI, sIKi OyAyIOTHCS 32 MOYATKOBUM JHCKPETHUM BHIIAJKOBHM [OJIEM.

PaccMmoTpeHs! IMHEHHbIE TPeo0pa3oBaHUsl HEKOTOPBIX KJIACCOB Clly4alHbIX mosel. [TonyueHbl HeoOX0AUMbIE U JOCTATOYHbIE YCIIOBUS B TEPMUHAX KOPPEIs-
LIMOHHBIX PyHKIUIH 17151 TOro 4TOOBI IpeoOpa3oBaHHOE MOJIE IPHHAISKAIO TOMY HIM HHOMY Kiaccy. B cratbe paccMaTpuBainch IMHEHHbIE Tpeodpa3oBaHus
JIByXITapaMeTPUYECKUE MOCIEJ0BATENBHOCTH B I'HIBOEPTOBOM IIPOCTPAHCTBE, KOTOPBIE CTPOSTHCS 110 3aJaHHOMY JUCKPETHOMY CIIy4aifHOMY ITOJIIO.

The article deals with linear transformations of certain classes of random fields. Necesssary 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.
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YCTAHOBUMBIIHECS KOJIEBAHUS CKOPOCTH ITOTOKA 3EPHOBOM CMECH HA IIJIOCKOM BHUB-
POPELIETE

3a monoMororo ¢yHkiii KenpBiHa Bupa)keHO aMILTITY ¥ KOJIMBAaHb LIBHIKOCTI PyXy BiOpOpPO3pikeHol 3epHOBOT CyMilli Ha IJIOCKOMY HaXHJICHOMY PEIIeTi B
yCTAJICHOMY PeXHUMi poOOTH. BuBUEHO BIIMB mapaMeTpiB MOB3O0BKHIX KOJMBAHb PeIlIeTa i MEXaHIKO-TEXHOIOITYHHX XapaKTePHCTHK CyMIIli Ha HEPIBHOMI-
pHICTB 1 IOTOKY, KOJIM 3MiHa BiOPOB’3KOCTI CyMilll 110 TOBIMHI IIAPY 3€PHA ONUCYETHCS CTEIEHEBOIO (DYHKIUIEIO 3 Bil’€MHUM MOKAQ3HUKOM CTEIICHI.

C nmomoupio ¢yHkuuit KenbBrHa BbIpaXkeHbl aMIUTUTYABI KOJIEOAHHH CKOPOCTH IBHIKCHUSI BHOPOOXKIDKEHHON 3EpPHOBOM CMECH Ha IJIOCKOM HAaKJIOHHOM
pelieTe B yCTaHOBUBLIEMCS pexXuMe paboThl. M3ydyeHo BIMsHME apaMeTpoB MPOIOJIbHBIX KOJICOAHUH peleTa 1 MEXaHUKO-TEXHOJIOTMYECKMX XapaKTEePUCTHK
CMeCH Ha HepaBHOMEPHOCTb €€ ITOTOKa, KOIZia H3MEHEHHE BHOPOBSI3KOCTH CMECH 10 TOJIIMHE CIIOSl OMUCHIBACTCS CTENCHHOI (YHKIHEH ¢ OTpHLATEIbHBIM
TI0Ka3aTeJIeM CTENEeH!.

With the aid of the Kelvin pronounced amplitude of the velocity vibroliquefaction grain mixture on a flat inclined sieve in the steady state of his work. The
influence of parameters of longitudinal vibration of the sieve and mechanical-technological characteristics of the mixture on the unevenness of its flow when a
change of the vibroviscosity mixture of the layer of grain is described by a power function with a negative exponent.
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MOAEJIUPOBAHUE NTAPAMETPOB YITPOUHEHMUSA IIOBEPXHOCTHOI'O CJI05 CTAJIM B TEXHO-
JOI' AJIMA3HO-UCKPOBOI'O IIJIN®OBAHU A

PO3riIsiHyTO TUTaHHS MOJEIIOBAHHS IIUOMHY O110T0 MIapy B 3aJEKHOCTI Bil TEXHOIOIYHUX MapaMeTpiB aMa3Ho—ickpoBoro mutipysanus (AILL).
PaccMoTpeHbI BOIPOCH! MOEINPOBAHUS TITyOUHBI 0€I0r0 CJI0s1 B 3aBHCHMOCTH OT TEXHOJIOTHYECKHUX apaMeTpoB alIMa3HO—HCKpoBoro nutdosanus (AML).

The issues of white layer (WL) depth modeling depending on technological operation factors of diamond—spark grinding and other pulse reinforcing machine
processing’s are examined.
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B3AMMOJIEMICTBHME 3ATOIIJIEHHOM CTPYH IOPOXOBOI'O UMITYJIbCHOI'O BOJOMETA C ILJIO-
CKOM NPEI'PAJIOM

[IpencraBieHO pe3yibTaTH JOCIIPKCHHS MOIMPEHHS i B3a€MOJIT ¢ MEPEIIKOA00 3aTOIUICHOr0 CTPYMEHS IIOPOXOBOr0 IMITYJIbCHOrO BofoMeTa. [1o0ynoBano
MaTeMaTHYHYy MOJIEIIb TPOLIECY, HABEICHI Pe3yJIbTaTH PO3PaxyHKIB Ui KOHKPETHOI YCTaHOBKH. [ToKa3aHo, 0 B piauHi (OPMYETHCS IMITYJIbCHHI 3aTOTICHH I
CTPYMIHb i3 pajiycoM, PIBHUM pajiyCy BHXIZHOrO mepepidy coruia. 30Ha IiABUIICHOr0 THCKY JIOKai30BaHa MOOIN3Y LEHTpa MEPelKOAH. Y CTAHOBJICHO, 110
OCHOBHI IIapaMeTpH YCTAHOBKH HE 3aJIeKATh BiJ 30BHIIIHIX YMOB i MOXXYTb pO3paxoByBaTHCsI 06e3 IXHBOr0 00IIiKY.

IIpencTaBieHbl pe3yabTaThl MCCIENOBAHUS PACIPOCTPAHEHHS M B3aMMOJCHCTBUS C NPErpanoil 3aTOIJIEHHOH CTPYH IOPOXOBOrO HUMITYJILCHOIO BOJOMETA.
IToctpoena MaTemaTH4ecKkasi MOJENIb MPOLECCca, IPUBEACHBI PE3yJIbTATHl PACUCTOB Il KOHKPETHOH ycTaHOBKH. IToka3aHo, 4TO B KHUAKOCTH (OpMHUpYeETCS
UMITYJIbCHAs 3aTOIUIEHHAs CTPYS C PAaJMyCOM, PaBHBIM PaJMyCy BBIXOJHOI'O CEYEHMs COIIA. 30HA MOBBIIIEHHOIO JABJICHUS JIOKAJIM30BaHA BOJIM3M LIEHTpa
Hperpajsl. Y CTaHOBJICHO, YTO OCHOBHBIC TapaMeTPhl YCTAHOBKH HE 3aBHCAT OT BHELIHHUX YCIOBHI U MOTYT PaCCUUTHIBATLCS O€3 HX ydeTa.



The investigation results of expansion and interaction drowned jet from pulse-jet water cannon with barrier are presented. The mathematic model of the proc-
esses is build. The results obtained for specific construction are performed. It is shown, that radius of liquid formed drowned jet congruent the radius of nozzle
exit area. The maximum pressure zone is localized near the center of barrier. It is estimated, that the main installation parameters are not depend on ambient
conditions and can calculated without taken into account this parameters.
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YUCJEHHOE MOJAEJINPOBAHUE IUHAMHNYECKHUX ITPOLHECCOB B BUBPOYJJAPHBIX CUCTEMAX

3anporioHoBaHO HOBI MIAXOAU 0 IOCIILKEHHs BiOpoyaapHuX cucreM. Posrisiparotses aBi ckianosi 3amadi. [lepuia nomsirae y HOBOMy MiIXOAI A0 MPEICTABICHHS
IIYKaHOI CHJIH YapHOI B3a€MO, Ipyra — B ineHTH(IKaLIl BUTIITY 3JISKHOCTI CHIIM yAApHOI B3aeMoii Bix $ha3oBux koopauHaT. HaBeneHi po3s’si3aHHs LHX 33124 HA
HPUKJIa/1i MAIIMHH [T BAGUBKY JIMTHX JIETaJIeH i3 JTMBapHUX GOpM.

IIpeuioxeHbl HOBBIE TTOAXO/IBI K UCCIIEN0BAaHUIO BUOPOYJapHBIX cUcTeM. PaccMaTpuBaroTCs [iBe cocTaBiiitoye 3a1a4u. [leppast 3akmoyaercst B HOBOM MOJXOAE K Mpel-
CTABJICHUIO MCKOMO# CHIIBI YJAPHOrO B3aHMOCHCTBHSI, BTOPAs — B MACHTH(UKAIN BHIA 3aBUCHMOCTH CHIIbI YIAPHOIO B3aHMOICHCTBH OT (ha30BbIX KoopauHar. IIpuse-
JICHBI PEILICHHSI ITHX 33/1a4 Ha IPUMepE MAIHMHBI IS BEIOMBKH JIHTBIX ICTANICH U3 JINTCHHBIX HOpM.

It is suggested new approaches to the study of vibro-impact systems. We consider the two components of the problem. The first is a new approach to the representation

of the desired force of shock interaction. The second is to identify the type of shock-dependence of the force of interaction on the phase coordinates. Solutions of these
problems as an example for the knockout machine castings from molds is presented.
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YPABHEHHUE PET'PECCHUU JJIA MUKPOTBEPAOCTHU YITPOUHEHHOI'O ITIOBEPXHOCTHOI'O CJIOA
CTAJIA ITPU AJIMA3HO-UCKPOBOM HIJIM®OBAHUN

VY cTaTTi pO3riIsiHYTI MUTAaHHS MAaTEMATHYHOI 3aJIEKHICTIO MK KPUTEPIEM SKOCTI MOBEPXHEBOTO LIapy —MIiKpOTBepAicTiO ctaii Y7, mo o0pobieHa aimMa3Ho-
ickpoBuM nuridpysannsm (AILL) Ta mapamerpamu AILLL

B cTaTbe paccMOTpEeHbl BOIPOCHl MATEMATHYECKON 3aBUCUMOCTH MEXK1Yy KPUTEPUEM KauecTBa MOBEPXHOCTHOI'O CJIOS — MUKPOTBEPIOCTHIO cTanu Y7, oopabo-
TaHHOW aJIMa3HO-UCKPOBHIM numMoBanueM (ANIII) n texnonorndecknmu napamerpamu AWIIIL

The article suggests the questions of mathematical dependence between quality in particular micro-hardness of surface of ball-bearing steel Y7 by diamond-
spark-grinding (DSG) and technological parameters of DSG.



