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TEOPETUYECKAS MEXAHUKA U EE lNPUJTIOXXEHUA

YIK: 533.2,51-72

H.A. TYKMAKOB

TEOPETHYECKOE UCCJIIEJOBAHUME PEJIAKCAIIUU
MHTEHCUBHOCTU CKAYKA JIABJJEHUA HA ®POHTE YJAPHOM
BOJIHbBI B I'A3OB3BECH

AuHoTaUUs. [lonyueno uuciennoe peuteHue, OnucCblBaoujee HauaIbHblil 3Man OBUNCCHUsL YOAPHOU 80JIHbL NO
2a30836eCl C BbICOKOU CpedHell NIOMHOCMbI0 ouchepcHoll ¢gasvl. Ilpu moderuposanuu OuHAMUKU 08YXA3HOU cmecu
UCNONB308ANIACH CUCTNEMA VPABHEHUL O8UNCEHU 08YXMEMNEPAMmYpPHOU 08YXCKOPOCMHOU MOHOOUCNEPCHOU 2d30836eCU
be3 aszoevix nepexodos u koazynsiyuu. /leudicenue Hecyuell cpeobl ORUCLIBALIOCH CUCMEMOU VPAGHEHUU OUHAMUKU
6A3K020, CIHCUMAEMO20, MENIONPoso0Ho20 2a3zd. Mamemamuueckasi MoOelb YHUMbBIBANA MelCHA3HOe CUL080e
ezaumooelicmeue U MexcqhasHolii. meniooOMeH. YpasHeHus mMamemamuieckou MOOelu Peuanics sS6HbIM Menmooom
Max-Kopmaxa co cxemotl Koppekyuu, nPUMEHeHHOU K CeMOYHOU (QyHKyuu OJi NOAYYEHUs. MOHOMOHHO20 YUCTEHHO20
pewierus. YucieHHO U3 uancs npoyecc OBUNCEHUS NPAMO20 CKAYKA YNIOMHeHUs NO 3anbliéHHou cpede. Hccnedosanocs
BIUSHUE NIOMHOCIU MAMEPUANA 4acmul, 00bEMHO20 COOepIICcanust MEEPOOLL (azvl u pasmepa OUCNEPCHBIX GKIIOYEHUL
Ha npoyecc penaxkcayuu 0asieHust 8 3anbLEHHOU cpede.

KaioueBble ci0Ba: 08yxckopocmuasi 08yXmeMnepamyphasi MOHOOUCHEPCHASL 2a430638eCh, PACNAO pa3pbléd,
ypasnenusi Hagve-Cmoxca, sienas cxema Max-Kopmaka, cxema nenunetinoi Koppekyuu, mexcgasmnoe gzaumooeticmsue
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D.A. TUKMAKOV

THEORETICAL STUDY OF THE INTENSITY RELAXATION
OF THE PRESSURE JUMP ON THE FRONT OF A SHOCK WAVE
IN A GAS SUSPENSION

Abstract. A numerical solution is obtained that describes the initial stage of the motion of a shock wave
through a gas suspension with a high average density of the dispersed phase. When modeling the dynamics of a two-
phase mixture, a system of equations of motion of a two-temperature two-velocity monodisperse gas suspension without
phase transitions and coagulation was used. The motion of the carrier medium was described by the system of
equations of the dynamics of a viscous, compressible, heat-conducting gas. The mathematical model took into account
the interfacial interaction and interfacial heat transfer. The equations of the mathematical model were solved by the
explicit MacCormack method with a correction scheme applied to the grid function to obtain a monotone numerical
solution. The process of the motion of a direct shock wave in a dusty medium was studied numerically. The effect of the
density of the material of the particles, the volume content of the solid phase, and the size of dispersed inclusions on the
pressure relaxation process in a dusty medium was studied.

Keywords: two-speed two-temperature monodisperse gas suspension, discontinuity decay, Navier-Stokes
equations, explicit McCormack scheme, nonlinear correction scheme, interfacial interaction.
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D.M. MALYUTIN

DYNAMIC CHARACTERISTICS OF THE CONTROLLED
GYROSTABILIZER ON THE SENSORS OF ANGULAR VELOCITY

Abstract. Mathematical description and dynamic characteristics of a controlled gyrostabilizer on sensors of
angular velocity with various circuit solutions for constructing control loops are given.
Keywords: gyroscope, angular velocity sensor, gyrostabilizer.
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AHHOTaUNMsI. B cmambe paccmampueaemcs 60npoc 6blb6opa ONMUMATLHOU pACCMAHO8KU 000py008aAHUs HA
npouszeoocmeentom yyacmre. [lokazano, umo cyujecmgyowuii Ha ce200Hs Memoo, npediazaruuil co0Ums 8blO0p
PACCMAHOBKU K peuleHulo KeaopamudHou 3a0ayu 0 HA3HAYEHUsX, He Moodicem Oblmb KOPPEKMHO NpUMEHeH 6 mex
CYUAsAX, K020a ecnib 803MONCHOCb BLINOAHANb OOHY U MY Hce ONEPayuio Ha pasiuyHom obopyoosaruu. Ilpednoscena
MEMOOUKA HAXONCOEHUA HAUTYHUIe2O 8aApUAHMA pasmewenus 000pydosanus Ona maxoeo ciyyas. [na cpaeHenus
nepecmano8ox 060py008aHus Medncdy CoOO0U UCNONb3YEeMCs HUICHAS OYEHKA GeNUYUHbL 2PY30NOMOKA, MAK Kak
HeBO3MOMCHO OOHO3HAYHO 6bIYUCTUMb SPY3ONOMOK, eclii HeUu3BecmHO pacnpedeieHue mMexXHON0SUYecKux onepayull
medncdy 06opydosaHuem. Boruucienue HUNCHEU OYeHKU NPOU3B0OUmMcs ¢ NOMOWbIO NOCMPOEHUs. CReYUanbHo2o zpapa
0N Kax#c0020 MEXHON0SUYECKO20 MApuipyma U NPUMEHEHUs Memo0o8 JIUHEUHO20 NpocpaMmMuposanus. s
COKpawjeHus NoaHo20 nepebopa 8cex G03MOJICHbIX NePecmAHOB80K 000pYO0BAHUS UCNONL3YEMC I8PUCMUYECcKUll
aneopumm — Memoo Omx4cuza.

KnioueBsie ciioBa: onmumanvhas paccmanogka 000py006anusi, KOMOUHAMOPHASL ONMUMUZAYUS, 2DY3ONOMOK
NpOU3800CMBEHHOU CUCIEMbl, MEMOO OMdHCUA, TUHELUHOe NPOZPAMMUPOBAHUe, pasMeljeHue 000PYOOBaAHUS.
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K.A. KUTSELAP

TECHNIQUE OF DEFINITION OF THE OPTIMUM WAY OF PLACEMENT
OF THE EQUIPMENT ON THE PRODUCTION SITE FOR THE PURPOSE
OF MINIMIZATION OF TRANSPORT EXPENSES

Abstract. In article the question of the choice of optimum arrangement of the equipment on the production site
is considered. It is shown that the method existing for today suggesting to reduce the choice of arrangement to the
solution of a square task on appointments cannot be correctly applied when there is an opportunity to carry out the
same operation on various equipment. The technique of finding of the best option of placement of the equipment for
such a case is offered. For comparison of shifts of the equipment the lower assessment of size of free traffic as it is
impossible to calculate unambiguously free traffic is among themselves used if distribution of technological operations
between the equipment is unknown. Calculation of the lower assessment is made by means of creation of the special
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graph for each technological route and application of methods of linear programming. For reduction of full search of
all possible shifts of the equipment use the heuristic algorithm — an annealing.

Keywords: optimum arrangement of the equipment, combinatory optimization, freght traffic of a production
system, annealing method, linear programming, placement of the equipment.
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A.JI. HOBUKOB, A.C. TAPAITAHOB, M.®. CEJIEMEHEB

POJIb HAHOIIOKPBITU B TOBBINEHUU CTOUKOCTU METYHUKOB

AHHoTauusi. Cmamoes noceaujeHa NPUMEHeHUI0 HAHONOKPLIMULL UHCMPYMeHma npu pe3bOOHaApe3saHul.
Tokazano, ymo snunamuposanue s1615emcsi ObiCMpPOPaA36UBAIOWUMCS HANPABIEHUEM OISl NOBbIUEHUS dPDeKmueHocmu
IKCHILyamayuu pesicyuje2o uncmpymenma. /s npogedenusi sxcnepumenma ovli eblopan snunam dpen. Jlns uzyyenus
GIUAHUA HAHONIEHOK HA NpOYecc meniooopa3oeanus U YCMAaHOBIeHUs USMEHEHU KOHMAKMHbIX HANPSiCeHUull Oblio
NpoU368e0eHO CpagHeHUe SNULAMUPOBAHHO20 U HEINUIAMUPOBAHHO20 UHCIPYMEeHmda NpU PA3IUYHBIX PeHCUMAaX
obpabomku. bvino ycmanoeneno, umo npumenenue NOKPLIMULL NUNAMA NPU OOUHAKOBLIX PENCUMAX 00pabomKu
N036071AeMm CYWeCmeeHHO CHU3UMb MAKCUMALbHYI0 memnepamypy pe3anus. Ilpu noswiuienuu ckopocmu pe3anusi 00
npeoenvrbix genudun (okono 30 m/mun) memnepamypa KOHMAKMHBIX NOBEPXHOCMEN UHCIMPYMEHMA COCMABULA MeHee
NON0BUHBI MeMNepamypsbl Menjioeol 0ecmpyKyuu naeHKU dINUIAMA.

KaioueBsie cioBa: usnoc, snunamol, pesbbonapesanue.
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A.D.NOVIKOV, A.S. TARAPANOV, M.F. SELEMENEV

THE ROLE OF NANO-COATINGS IN INCREASE OF TEST

Abstract. The article is devoted to the application of nano-coating of the tool when threading. It is shown that
epilamation is the fastest growing sector to improve the efficiency of operation of the cutting tool. For the experiment
were chosen epilam Efren. To study the effect of nanocoating on the process of heat generation and establishing of
change of the contact stresses was performed comparing epilamation and noepilamation tool at different machining
modes. It was found that the use of epilam coatings at the same processing conditions can significantly reduce the
maximum cutting temperature. With an increase in the cutting speed to the limit values (about 30 m/min), the
temperature of the contact surfaces of the tool was less than half the temperature of the thermal destruction of the
epilam film (450 °C).

Keywords: wear, screw-thread, nanocoating.
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W.H. BYPWUJINY, J.H. TIOTIOHOB, JL.U. CTYJEHUKHNHA, E.A. [TIAHUHA

OJIUH U3 BAPUAHTOB PEHIEHUSA 3ATAY MAIIIMHOCTPOEHUA
IMPU NCCJIEAOBAHUUN MEXAHNYECKHUX CBOUCTB
METAJVIMYECKUX KOHCTPYKIIU

AnHotanmsi. B cratee nmpedcmagnenvi pesyrvmamuvl meopemuyeckux UCCre008aHuti ¢ NOMOUBIO
ougpepenyuanvrozo ypasnenus Puxkamu 6 3a0auax mawunocmpoenus. /lano onucanue mamemamuyeckou Mooenu u
onpeodeensl 803MON*CHbIE BAPUAHMBL IKCNEPUMEHMATLHBIX 3A8UCUMOCTEN NPU UCCLe008AHUU MAUUUHOCIPOUMETbHbIX
KoHcmpykyuil. Ilpusedena epagpuueckas urniocmpayus Noay4eHHo 3a8UCUMOCIU.

KnaloueBble caoBa: 3adayu  mawunocmpoenus, ougpgepenyuanvhoe ypasnenue Pukkamu, ypoeHu
HA2PYIAHCEHHOCMU U 0eDOPMUPOBAHUSL.
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IN. BURILICH, D.N. TYUTYUNOV, L.I. STUDENIKINA, E.A. PANINA

ONE OF THE SOLUTIONS TU MACHINERI PROBLEMS THROUGH
STUDIES OF MECHANICAL CHARACTERISTICS OF METAL
STRUCTURES



Abstract. The article presents the results of theoretical studies using the Riccati differential equation in
problems of machine engineering. A description of the mathematical model is given and possible variants of
experimental dependencies are determined in the study of engineering structures. A graphic illustration of the
dependency is given.

Keywords: problems of machine engineering, the Riccati differential equation, loading and deformation
levels.
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A.A. MYPABLEB, H.C. MAPKOBA, O.A. TPAYEBA

TEXHUKO-9KOHOMMWYECKUE NPEAIIOCBIJIKH
IMPON3BO/JACTBA IIVMIACTMACCOBBIX HUWINHAPUYECKHUX KOJIEC
C KPYTOBBIM 3YBOM METOJ0M ITOCJIOHHOT'O
HAIIJTABJIEHUS (FDM)

AHHOTamusl. B cmamve Odaemcsa 060cHOBaHUe MEXHUKO-DKOHOMUHECKOU dpexmusHocmu npumeHnenus
aooumuerHo2o mMemooa Gopmoobpaz08aHusi NAACMMACCOBbIX YUNUHOPUYECKUX KOJeC ¢ Kpy2o8blm  3Y00M.
Ilpedcmasnenvr Mmemoovl U320MOBNEHUS NIACMMACCOBbIX YUTUHOPUHECKUX KONleC ¢ Kpy208biM 3y00om. Paccmompeni
BAPUAHMbL  ONMUMU3AYUU — KOHCIMPYKYUU — NIACIMMACC08020  3ybuamozo Koneca. Ilpusodamcs  napamempul
¢opmoobpazosanus no mexnonocuu FDM. Ycmanosneno, umo adoumughvle MEXHOAOUU MOZYM COCMAGUMND
KOHKYPEHYUIO  MPAOUYUOHHBIM — Memooam  U320MOGLeHUsl NIACMMACCO8bIX KOeC ¢ Kpyeosulm 3y00M  npu
cpeOoHecepuiitHOM NPOU3800CMEe.

Knrwouesvie cnosa: aooumusnvlie mexuonoeuu, 3D newamv, mexHonocuueckui npoyecc, KOHOMUYECKAS
appexmusnocmov, FDM, kpyeoeoii 3y6, yununopuyeckue niacmmaccogsie 3youamoie Koiecd.
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A.A. MURAVEYV, N.S. MARKOVA, O.A. GRACHEVA

TECHNICAL AND ECONOMIC PRECONDITIONS MANUFACTURING
PLASTIC CYLINDRICAL WHEELS WITH CIRCULAR TOOTH
BY TECHNOLOGY FDM

Abstract. The article provides a rationale for the technical and economic efficiency of the use of the additive
method of forming plastic cylindrical wheels with a circular tooth. Presents methods for the manufacture of plastic
cylindrical wheels with a circular tooth. Considered options for optimizing the design of plastic gears. The parameters
for shaping the FDM technology are given. It has been established that additive technologies can compete with
traditional methods for manufacturing plastic wheels with a circular tooth in medium-sized production.

Keywords: additive technologies, 3D printing, technological process, economic efficiency, FDM, circular
tooth, plastic cylindrical gears.
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K.1. KATIBIPUH, I1.T. MOPEB, I'.IT. KOPOTKUH,
J.A. CEMH, M.A. ©OMUH, B.P. CTEITAHOB

YUCJITEHHOE MOAEJIUPOBAHUE BEJIMYNHBI OIITUMAJIBHOI'O
3A30PA I1PU BBIPYBKE JIMCTOBOI'O MATEPHUAJIA B I «IIITAMID»

AHHOTAUMA. B cmamve paccmMompero yucieHHoe MoOenuposanue 8uipyoKu ¢ NPUNCUMOM TUCHIOB8020 MAMEPUANd
NpU PasiuuHblX 3HAYEHUSAX BEIUYUHbL 3A30pa MeXHCOy Mampuyell U nyaHCOHOM, ONpeOdersiouUM Kavyecmeo NOBepXHOCMU
wmamnyemvix Oemaneti. Modenuposanue nposoounocs mMemooom Koneunvlx dnemenmog 6 I «llImamny. Onucan
UHCIPYMEHM MOOETUPOBANUS,, HAYAbHbIE U SpaHuyHble YCI08us. B Kauecmee oyenouHbIx napamempos ucnoib3068anich

SHAYEHUA UHMEHCUBHOCMU Hanpﬂofceimzl O; Ha pa60qeﬁ KPOMKe UHCmpymerma, e6eiuduHa U 3HAK MmMAaHSeHYUAIbHbLX

Hanpsdicenuli 09 6 30He pe3a u UOpOCMaAmu4ecKas KOMROHeHma men3opa Hanpsoicenuil Op. lIpusoosmes dannble no
MOOETUPOBAHUIO BbIPYOKU 3a20moeKu U3 aucmogot cmamu 08xkn monwunou 1 mm. Benuuuna oonocmopoHnezo 3a30pa
sapvuposanacy 6 npedenax 3uauenuit 0,02 mm; 0,03 mm u 0,04 mm. B pesyivmame HUCIEHHO20 MOOEIUPOBAHUS
VCMAHOBNEHO, YO NPU OYEHKE ¢ UCNONb30BAHUEM YKAZAHHBIX OYEHOYHBIX NAPAMEMPO8 ONMUMATLHBIM 3HAYEHUEM 8EIUYUHb]
00HOCMOpOHHe20 3a30pa asnsemcs senuduna 0,02 wm.
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K.I. KAPYRIN, P.G. MOREV, G.P. KOROTKIY, D.A. SEIN, M.A. FOMIN, R.V. STEPANOV

NUMERICAL MODELING OF THE VALUE OF OPTIMAL CLEARANCE
WHEN CUTTING THE SHEET MATERIAL IN PPP «STAMP»

Abstract. The article discusses numerical simulation of cutting with the clamping of sheet material at different
values of the gap between the die and the punch, which determines the surface quality of the parts to be stamped. The
simulation was carried out by the finite element method in the PPP «Stampy. The modeling tool, initial and boundary
conditions are described. The values of stress intensity oi at the working edge of the tool, the magnitude and sign of
tangential stresses o0 in the cut zone and the hydrostatic component of the stress tensor op were used as the estimated
parameters. The data on modeling the cutting of blanks from 08kp sheet steel with a thickness of 1 mm are given. The
size of the one-sided gap ranged from 0.02 mm; 0.03 mm and 0.04 mm. As a result of numerical simulation, it was
established that, when evaluating using the indicated estimation parameters, the optimal value of the value of one-sided
gap is 0.02 mm.

Keywords: cutting sheet material; numerical modeling, PPP «STAMP», optimum clearance value when
punching down.
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I'.B. BAPCVYKOB, O.I'. KOXYC, C.A. IIMAHEB

NCCIEJOBAHUE MEXAHU3MA CMEUIMBAHWSI KOMIIOHEHTOB
ABPAZUBHOU CMECH JJIAA TNAPOABPAZUBHOI'O PE3AHUSA

AHHOTANMSI. B cmamee asmopamu ORUPAACH HA Pe3yibmamvl IKCNEPUMEHMALbHbIX UCCLe008aHuUl,
Paspabomana Mamemamuyeckas Mooeib MeXaHusMd CMeWUsaHuss KOMNOHEHMO8 aAOpA3UEHOU CMeCU, NO380JIOWAs
onpedenums 6pemMs CMEWUBAHUS NPU PAIUYHBIX HACMPOUKAX KOHCMPYKMUGHBIX NeMEHIMO8 CMECUMENns, Hmo
N0360JI51eMm NOBbICUMb IPHEKMUSHOCHb 2UOPOADPAZUCHO20 PE3AHUS PAZTUUHBIX MAMEPUATIOL.

KuaroueBble ciaoBa: 2uopoabpasusnoe pesanue, abpazue, aOpA3UHAs CMeCb, 2SPAHAMOBbI  NeCcOK,
cmeutuanue, 0OHOPOOHOCHb CMECU.
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G.V. BARSUKOV, 0.G. KOJUS, S.A. SHMANEV

STUDYING THE MECHANISM OF MIXING COMPONENTS
OF ABRASIVE MIXTURE FOR HYDROABRASIVE CUTTING

Abstract. In the article, the authors, based on the results of experimental studies, developed a mathematical
model of the mechanism for mixing the components of an abrasive mixture, which allows determining the mixing time at
various settings of the structural elements of the mixer, which improves the efficiency of hydroabrasive cutting of
various materials.

Keywords: hydroabrasive cutting, abrasive, abrasive mixture, garnet sand, mixing, mixture homogeneity.
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MAUIMHOBEANEHUE U MEXATPOHUKA

VJIK 62-25
A.C. PETHCOB

PACYET MAFHHTHOﬂ HEIIA OITOPBI CKOJIBXKEHUA,
CMA3BIBAEMOU MATHUTOPEOJIOI'MYECKUMMU KUJIKOCTAMHU

AHHOTaUMA. B cmamve paccmompena KOHCMPYKYUus ONOPHO20 V31d, COCMOAWEe20 U3 21A0K020 NOOWUNHUKA
CKONIbIICEHUS,  CMA3bIBAEMO20  MASHUMOPEOIOSUHeCKOU  HCUOKOCIbIO,  DNIeKIMPOMASHUMHBIX — AKMYyamopog U
MazHumonposooa. Buinonnen pacuem MAHUMHOU Yenu pPeoMAZHUMHO20 NOOWUNHUKA CKOTbdceHus. Onpedenenvl
XapaxmepucmuKku MazHUmMHoO20 NoJis 8 3a30pe NOOUUNHUKA CKObHCEHUS.

KuaroueBble cioBa: Onopubiii y3en, pomopHas MAwuHd, MASHUMOPEON0SULeCKds HCUOKOCHb, HOOUUNHUKA
CKONbIHCEHUS, MACHUMHAS YeNnb, INeKMPOMAHUMHbLI AKMyamop.
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A.S. FETISOV

CALCULATION OF THE MAGNETIC CIRCUIT OF THE SLIDING
BEARING, LUBRICATED WITH MAGNETORHEOLOGICAL FLUIDS

Abstract. The article presents the design of the bearing block, consisting of a sliding bearing, lubricated
magnetorheological fluid, electromagnetic actuators and magnetic path. The magnetic circuit of the reomagnetic
sliding bearing is calculated. The characteristics of the magnetic field in the sliding bearing gap are determined.

Keywords: bearing block, rotor machine, magnetorheological fluid, slide bearings, magnetic circuit,
electromagnetic actuator.
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A.B.T'OPUH, H.B. TOKMAKOB, JI.J1. LIBEI{

METO/AbI HPOEKTUPOBAHUSA CUCTEMbI OB BEMHOI'O
I'MIAPABJIMYECKOI'O IIPUBOJA MAIIINHBI
JJISA OBPASOBAHUSA CKBAYKHUH B I'PYHTAX

AHHOTamMsI. B cmamve paccmompensl npednocvliku K 0060CHOBAHUIO NAPAMEMPOS MAUWUHBL ¢ 0ObEMHbIM
2udpasnuyeckum npugooom. Ilpedcmaenena peono2uieckas Mooeib SpyHma 8 MOOepHU3Uposannol mooeiu Maxceenna.
Ilpusedena mamemamuueckas mooenb pejicuma pabomvl MAWUHbl C 0OBEMHBIM 2UOPAGIUYECKUM NPUBOOOM OIS
00pa3o6anust CKEANCUH 6 2epyHme. O IKCHEPUMEHMANbHO20 HOOMBEPIHCOCHUSI NONYUEHHbIX AHATUMUYECKUX
3asucumMocmeti U pesyrbmamos papaboman UCHbIMAMENbHbIIL NOIHOPA3ZMepHbId cmend. B pezynvmame ananusza
OaHHBIX NOYUEHHBIX HA UCHBIMAMEIbHOM CIEHOe U HATNYPHLIX UCNBIMAHULL NPEeOCMABIeHA epaAhuiecKkas 3a6UCUMOCTb
OHEP20eMKOCIU NPOXOOKU Om eOUHUYH020 yoapa mawiunsl. [Ipednodicen 6e3pasmepHolil KOIP@uUyueHm cuioso2o
6030eticmeust Ha 3a00l, NO36ONAIOWUL OYECHUBAMb B03MOICHOE NPUMEHEHUE MAUUHbL ¢ 0OBEMHBIM 2UOPAGIULECKUM
npugoooM 0iisi 00PA308AHUS CKBAJICUH 8 2DYHMe.

KnaioueBnle cioBa: cuopagiuueckuii npugoo, 9IKCHEPUMEHMANbHBIL CMEHO, MAmeMamuyeckds Mooeib,
peono2uieckas Mooeib, 2PYHM, CKEAINCUHA.
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A.V. GORIN, N.V. TOKMAKOV, D.D. SHVETS

METHODS OF DESIGNING THE SYSTEM OF VOLUME HYDRAULIC
DRIVE OF THE MACHINE FOR WELLS FOR GROUNDING

Abstract. The article discusses the prerequisites for justifying the parameters of the machine with a volumetric
hydraulic drive. A rheological model of the soil is presented in the modernized Maxwell model. A mathematical model
of the mode of operation of the machine with a volumetric hydraulic drive for the formation of wells in the ground. For
experimental confirmation of the obtained analytical dependencies and results, a full-size test bench has been
developed. As a result of the analysis of the data obtained on the test bench and field tests, the graphical dependence of
the power consumption of the drive on the single impact of the machine is presented. A dimensionless coefficient of
power impact on the face was proposed, allowing to evaluate the possible use of a machine with a volumetric hydraulic
drive for the formation of wells in the soil.

Keywords: hydraulic drive, experimental stand, mathematical model, rheological model, soil, well.
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IT.A. BESMEH

AJITOPUTM ®OUJIBTPA KAJIMAHA JJISA KOMIIVIEKCUPOBAHUA
JAHHBIX B CUCTEME YIIPABJIEHUA MOBUJIBHBIM POBOTOM

AnHOTammMsi. B cmamwe paccmampueaemcs ucnonv3oganue aneopumma Quivmpa Kanimana 0ns
KOMNIEKCUPOBAHUSL OAHHBIX OAMYUKO8 (QU3UYECKUX GeluduH MOOUIbHO20 poboma. InasHeiti 3¢gexkm om
KOMNJIEKCUPOBAHUSL OAHHBIX 3AKIIOUAENICSl 8 U3GLeUeHUU NPUHYUNUATILHO HOB0U UHGOpMAyuU, KOmMopdas He Modicem
ObIMb NOYUEHA OM OMOETbHBIX OAMUUKOS.

KutioueBble ci10Ba: MoOUIbHbIL pOOOM, KOMNIEKCUPOBAHUE OAHHbIX, OAMYUK, POOOMOMEXHUKA.
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P.A. BEZMEN

THE KALMAN FILTER ALGORITHM FOR DATA FUSION
OF A MOBILE ROBOT CONTROL SYSTEM

Abstract. The article discusses the use of the Kalman filter algorithm for fusion of data which are received
from mobile robot sensors. The main effect of data fusion is acquisition of fundamentally new information that cannot
be obtained from individual sensors.

Keywords: mobile robot, data fusion, sensor, robotics.
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JILA. CABHH, H.B. KOMAPOB

OIIPEJAEJIEHUE MOJISI TABJIEHUS
B I'HIPOCTATOJIUHAMUYECKOM NOJIIINUITHUKE
C ADPUPOBAHHOM CMA3KOM

AHHOTAUUSA. B pabome copmuposana mamemamuyeckas U aleOPpUmMMUYEcKds MOOelb pacuyéma noJis
oasienus 8 2UOPOCMAMOOUHAMUYECKOM PAOUATIBHOM NOOULUNHUKE CKOJIbIICEHUs. NPU  CMA3Ke a3pUpoSaHHOu
HCUOKOCMBIO, € UCNOTB308AHUEM HEPAGHOMEPHOU PACYEMHOU CemKU U YUYEMoM 2eoMempull CMA304HO20 OMEepCmusl.
Paccmompenvl  uucnennvie pewieHuss HeCKOMbKUX 8apuanmos ypaeuenus Peiinonvoca. Ilpusedenvi pacuémuvle
COOMHOUEHUsL 05l ONpedeneHuUss MenIoQUIUYECKUX NAPAMEMPO8 CMA30YHO20 MAMepuald HAd OCHOBE 20MOSEHHOU
MoOenu.



KioueBble clloBa: cudpocmamoounHamuyeckuii. NOOWUNHUK, GLIYUCTUMENbHLIL aleopumM U Npocpamma
pacuéma, noie O0aGIEHUs, AIPUPOBAHHASL CMA3KA, 2OMO2EHHAsl MOOelb, HEPABHOMEPHAsST pAacuémuasi Ccemkd,
K03 uyuenm mypoyrenmuocmu, menioQusuiecKue ceoUcCmad.

Ilpeocmasnennan 6 cmamve MAMEMAMUYECKAA MOOENb U ANZOPUMM ORpeOeseHUs NOAA 0ael1eHUs 6
I'CHII gvinonnenst 6 pamkax npoexkma PH® Ne 16-18-001816, npoexmuposanue IKCnepumMeHmaibHoil yCmaHo8Ku
U MemoOuKu ONBIMHBIX UCCTE006aHUIl NPOBOOUNOC, 6 PAMKAX NPOEKMA 20Cy0apCmeeHH0z0 3A0aHUs
Ne9.2952.2017/1TY.
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L.A. SAVIN, N.V. KOMAROV

DETERMINATION OF THE PRESSURE FIELD
IN THE HYDROSTATODYNAMIC BEARING AERATED LUBRICANT

Abstract. The present paper features developed mathematical and algorithmic models of pressure distribution
calculation in a hydrostatic journal fluid-film bearing lubricated with an aerated fluid using a non-regular calculation
grid to take into account geometry of the supply channel. Numerical solutions of a number of different form of the
Reynolds equaiton have been considered. Parts of a program code are presetned. Ratios are presented that could be
used to determine thermophysical properties of a lubricating fluid based on a homogeneous model.

Keywords: hybrid bearing, calculation algorithm, calculation program, pressure distribution, aerated
lubricant, homogeneous model, non-regular calculation grid, turbulence coefficient, thermophysical properties.
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P.H. IIOJISIKOB, H.E. TPUIIIEHKO

MEXATPOHHAA U30ITOBEPXHOCTD HA BA3E ITAPAJIJIEJIBHBIX
JJIEKTPOMEXAHUYECKUX ITPUBO/J0OB

AHHOTAmMsl. B cmamve npedcmasnena KoHyenyus CO30AHUA MEXAMPOHHOU  U30ONOBEPXHOCMU  C
KOHMPOIUPYEMbIM NOTOHCEHUEM NO 6blcOme U OA6IeHUI0 O NPUMEHeHUs 8 peaburumayuoHHOM 060py0osaHul
MeQUYUHCKUX yupescoerull. [Ipumenenue cuHepeemuyeckozo0 NPUHYUNA NPOEKMUPOBAHUA NAPATIETbHbIX NPUBOO0E
Hecyuux 21eMeHmo8 N08epXHOCMU NO360sem 000UMbCs mpedyemo20 NON0HCeHUs NAYUEHNA Osl CAMbIX PA3TUYHBIX
KAUHUYeCKUx ciyuaes. Hcnonvsosanue 31eKmpomMexaHuiecko2o npusooa no3eonsem 000UmvCs 6blNOAHEHUS HCCHKUX
yeaosutl 6e3onacHocmu u 0e30Maxk3HOCmu, NPeObABIAEMbIX K MEOUYUHCKOMY 000PYOOBAHUT.

KnroueBble ciloBa: mexampouuvle npugoobl, nepeoaud  SUHM-2aUKd, peadunuUmayus, — cmeneHv
AHaMOMUYHOCTNY, TAMEPATIbHAA MePanus, NPOMUSONPoexcHesblil maccadxc, nosuyus Paynepa.
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R.N. POLYAKOV, N.E. GRISHCHENKO

MECHATRONIC ISOPROOF ON THE BASE
OF PARALLEL ELECTROMECHANICAL DRIVES

Abstract. The article presents the concept of creating a mechatronic isosurface with a controlled position in
height and pressure for use in rehabilitation equipment of medical institutions. The use of the synergistic principle of
designing parallel drives of surface bearing elements allows to achieve the desired position of the patient for a variety
of clinical cases. The use of an electromechanical drive makes it possible to achieve the fulfillment of stringent
conditions of safety and lack of accountability for medical equipment.

Keywords: mechatronic drives, screw-nut transfer, rehabilitation, degree of anatomicality, lateral therapy,
anti-decubitus massage, Fowler position.
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[NIPUBOPbLI, BUOTEXHUYECKUE CUCTEMbI U
TEXHOJIOnn

VIK 612.15

JIJI. CTABLIEB, M.B. BOJIKOB, H.B. MAPTAPSIHII, A.B. IOTEMKHH,
B.B. IPEMUH, N.H. MAKOBUK, JI.C. XAXUUYEBA, B.®. MYPAJISH,
K.B. IOJMACTEPBLEB, A.B. IVHAEB

COBMECTHOE IPUMEHEHMUME OIITUYECKUX METOJA0OB
JJIA NCCUIIEJOBAHUSA TAPAMETPOB MUKPOI'EMOIMHAMUKHN
IHPU PEBMATHYECKHUX 3ABOJIEBAHUAX

AnHoTauusi. OOHUM U3 XAPAKMEPHBIX HNPOSGNIEHUN WUPOKO20 CHEeKMPA pPeeMamuieckux 3a0071e6aHull
SAGSHOMCSL HAPYWEHUST MUKPO2EMOOUHAmMuKy. [Ipu 5mom u3meHeHus 6 MUKPOYUDKYJISIMOPHOM pycle GO3HUKAIOM
3000120 00 HAYANA NPOAGIEHUS GUOUMbBIX CUMNMOMO8 3aboneéanus. B OdanHoill pabome nokazano 00HOBpeMEHHOE
npuUMeHeHue Memooos8 GUOCOKANUIIAPOCKONUU U TA3EPHOL OONNIAEPOBCKOU (proymempull OJisi HEUHBAZUBHOU OYESHKU
napamempos MUKpOYUPKYIAYUL Kpogu y YCI06HO 300P08bIX O0OPOBONbYES U NAYUCHMO8, UMEIOWUX PEEMATNUYECKUEe



IIpuGopsl, OHOTEXHUYECKHE CHCTEMBbI M TEXHOJIOTHH

3abonesanus. s oyeHku QYHKYUOHATLHO2O COCMOSHUSL MUKDPOYUPKYISMOPHOU CUCEMbl 8 OAHHOM UCCIe008AHUU
NPUMEHANACh X010008ds NpeccopHas npoba. buuia 3apecucmpuposana peaxyus nepugeputeckol cucmembl
Kpo80oobpaueHus Ha Xx0100060e 8030elicmeue.

KnioueBble cl10Ba: gudeokanuiiapockonus, 1a3epras OONnieposcKast hroymempus, cCKopoCmsb KANUUISIPHOZO
KpPOBOMOKA, peemamuieckue 3a001e8aHUsL, MUKPOYUPKYIAMOPHbIE HAPYUWEHUS, X010008a5 NPeCCOPHAsL npoba.

Hannaa paboma noooepscana cpaumom PODH (npoexm Ne 17-41-590560) u munucmepcmeom nayku u
evicuiezo oopazosanus P® (npoexm Ne 8.2501.2017/4.6).
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D.D. STAVTSEV, M.V. VOLKOV, N.B. MARGARYANTS, A.V. POTEMKIN,
V.V. DREMIN, LN. MAKOVIK, L.S. KHAKHICHEVA, V.F. MURADYAN,
K.V.PODMASTERYEV, A.V. DUNAEV

COMBINED USE OF OPTICAL METHODS FOR THE INVESTIGATION
OF THE PARAMETERS OF MICROHEMODYNAMICS IN RHEUMATIC

DISEASES

Abstract. One of the characteristic manifestations of a wide range of rheumatic diseases are

microhemodynamic disorders. At the same time, changes in the microvasculature begin long before the onset of visible
symptoms of the disease. The paper shows the combined use of videocapillaroscopy (VCS) and Laser Doppler
Flowmetry (LDF) for non-invasive evaluation of microcirculation parameters in healthy volunteers and patients with
rheumatic diseases. To assess the functional state of the microcirculatory system in this study cold pressor test (CPT)
was used. A reaction of the peripheral circulatory system to cold exposure was recorded.

Keywords: videocapillaroscopy, Laser Doppler Flowmetry, velocity of capillary blood flow, microcirculatory
disorders, rheumatic diseases, cold pressor test.
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E.O. BRYANSKAYA, [LN. MAKOVIK, O.A. BIBIKOVA, A.V. DUNAEV,
O. MINET, U. ZABARYLO, E. FELIKSBERGER, V.G. ARTYUSHENKO

APPLICATION OF THE METHOD OF DIGITAL DIAFANOSCOPY
FOR THE DIAGNOSTICS OF INFLAMMATORY DISEASES
OF THE PARANASAL SINUS

Abstract. Diagnosis of inflammatory diseases of the paranasal sinuses is one of the actual problems in modern

otorhinolaryngology. The work is devoted to the study and analysis of existing methods of diagnosis of inflammatory
diseases of the paranasal sinuses. Based on the review, it was concluded that the application of the digital
diaphanoscopy method is perspective, which makes it possible to overcome the shortcomings inherent in the application
of the considered methods.

Keywords: optical diagnostics, diaphanoscopy, paranasal sinuses, inflammatory diseases.
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A.B. CAHAVJUIK, I.A. CAHAYJIIK, B.A. EPIIIOBA, P.1O. TKAYEHKO,
A.A. CAHAYJIAK, M.H. IIOJINCMAKOBA

MAT'HUTHBIE XAPAKTEPUCTHUKH «KOPOTKOI'O» HIOPUCTOI'O
MATHETUKA: HA IPUMEPE 3ACBIIIKHA ITAPOB

AHHOTAIMS. B C653U C U36eCMHbIM NPUMEHEHUEM NOPUCTBIX MACHEMUKO8 6 KA4ecmee PAabouux Opeamnos
PA3NIUYHbIX ANRAPAmos U UMEPUMENbHbIX YCIMPOUCME, YKA3bl6Aencss Ha HeobX00UMOCMb NOLyYeHus: uHgopmayuu o
MACHUMHBIX  NAPAMEMPAX «KOPOMKUXY» 00paA3y08 dMux MacHemuKkos. AHAIU3uUpyiomes noiesvle 3asUCUMOCTU
UHOYKYUU 8 YUTUHOPUYECKUX NOPUCIBIX obpaszyax omuocumenvhou oaunvl L/D = 1-22,5, cocmosuyux u3 3aceinok
UWAPUKONOOWUNHUKOBBIX WLAPO8, 8 HAMASHUYUBAIOUieM NoJe HanpsidceHHocmbio 25-163kA/m. Ananusupyromes maxoice
NONYUeHHble HA UX OCHO8E NONeBble  3AGUCUMOCMU  MACHUMHOU  NPOHUYAEMOCTU,  8OCHPUUMHUUBOCIU U
HAMACHUYEHHOCMU SMMUX 00pa3yo8s. J[JeMOHCMPUPYIOMCs 3a6UCUMOCU YKA3AHHBIX MACHUMHBIX napamempog om L/D,
xomopwie npu L/D > 10-12 (namnozo menvuie uem 0 CRIOWHBIX MASHEMUKOB) CMAHOBAMCS A8MOMOOETbHLIMU, MeM
CAMBIM CBUOEMENbCMEYSL 0 OOCMUIICEHUU 3HAYEHUN IMUX NAPAMEMPO8, NPUCYUX «MAMEPUAnyy (Ka3UCHIOUHOMY)
makux obpasyos. Ommeuaemcss OmMCYmcmeue HPUHAKOS UX MASHUMHO20 —Hacvblyenus. B umeiowemca
henomenono2uueckom GuipanceHuu OJisl PA3MACHUMUBAIOWE20 (HAKMopa «KOPOMKUX» 06pazyos muna yovleaiouwei
9KCHOHEeHmbl, 20e 6 noKazameie cmenenu ueypupyem paduxan eeauuunsvl L/D, packpvim @ynxyuonanvhwlii
(cmenennoll 8 3a6UCUMOCIU OM HANPAICEHHOCTU NOJS, MASHUMHOU RPOHUYAEMOCIU U 60CHPUUMYUBOCIU) GUO €20
napamempa-coMHONCUMENsl, CYUMABULE20CSL PAHee KOHCTNAHMOL.

KaioueBble ciioBa: nopucmoiii obpazey, omHocumenbas OIUHA, MASHUMHbIE XAPAKMEPUCTNUKI: UHOVKYUSL,
NPOHUYAEMOCTb, BOCHPUUMYUBOCHTb, HAMASHUYEHHOCb, PA3MACHUYUBAIOWUL (PaKkmop.

Hccneoosanue evinonneno npu @unancoeoii noodeprcke Munucmepcmea o00pazoeanus u HAyKu
Poccuiickoit @edepauuu no I'oczadanuto ¢ chpepe nayunoii oeamensrocmu Ne 9.9626.2017.
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A.V.SANDULYAK, D.A. SANDULYAK, V.A. ERSHOVA, R.Y. TKACHENKO,
A.A. SANDULYAK, M.N. POLISMAKOVA

MAGNETIC CHARACTERISTICS OF «SSHORT» POROUS MAGNETIC:
BY THE EXAMPLE OF FILLING OF SPHERES

Abstract. In the case of using porous magnetic as movable objects of different apparatus and measuring

devices, a necessary of obtaining an information about magnetic parameters of «shorty samples of these magnetic is
pointed out. Field dependences of induction in cylindrical porous samples with relative length L/D = 1-22.5, consisting
of fillings of ball-bearings, in the magnetizing field by intension 25-163kA/m are analyzed. The field dependences of
magnetic permeability, susceptibility and magnetization of these samples which are also received on their basis are
analyzed. Dependences of the specified magnetic parameters on L/D which at L/D > 10-12 (it is much less than for solid
magnetics) become automodel, thereby demonstrating achievement of values of these parameters inherent in "material”
(quasisolid) of such samples. The lack of signs of their magnetic saturation is noted. In the available phenomenological
expression for the demagnetization factor of "short” samples of type decreasing exponential dependence where the
radical of the size L/D appears in a power coefficient, the type of its parameter factor which was considered earlier as
a constant is opened power function (depending on intension of the field, magnetic permeability and susceptibility).

Keywords: porous sample, relative length, magnetic characteristics: induction, permeability, susceptibility,
magnetization, demagnetizing factor.
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KOHTPOIJIb, ANATHOCTUKA, UCIIBITAHUA U
YIIPABJIEHUE KAYECTBOM

YIK.681.2.083

H.B. PBIBAKOBA, B.B. MAPKOB, C.II. IIETPOB, B.A. TABPJIMHA

YCTAHOBKA JJIsI 9KCIIEPUMEHTAJBHBIX UCCJIEJOBAHUN
N KOHTPOJISA BOJTHOBOI'O COITPOTUBJIEHUA
SJEKTPUYECKUX COEIUHUTEJEN

AHHoOTAamMs. Paccmompenvt cmpykmypa u npunyun Oeiicmeus 3SKCNepUMEHMATbHOU YCMAHOBKU Ol
UCCIeO008AHUL 8OTHOB020 CONPOMUBLEHUS PA3LEMHBIX INEKMPUHECKUX coeOuHumeneil. Ycmanoexa npednasnaiena ona
UBMepeHUst 60IHOB020 CONPOMUBLEHUSL DNEKMPUYECKO20 COCOUHUMEN MPeMs PASHBIMU INEKIMPULECKUMU METOOaMIL:
UMNYTIbCHBIM, XONO0CTNO20 X00a U KOPOMKO20 3aMbIKAHUA U UHOYKIMUBHO-eMKOCmHbIM. Ee ucnonvzosanue nosgonsem
BLINOAHUMb IKCNEPUMEHMATILHYIO NPOBEPKY 803MOICHOCHU NPUMEHEHUS OJi KOHMPOA INEKMPULECKUX coeOuHumenel
Memo008 UsMepeHus. B0IH08020 CONPOMUGTEHUS, USHAUANLHO U3BECHHLIX O KOHMPOAS KOAKCUANbHBIX Kabenel, a
makoice nposepumsv A0eK8amHOCMb MOOENU paciema 60JIHO8020 CONPOMUBTEHUS COOUHUMENS N0 2e0MEeMPULEeCKUM
napamempam. Paccmompensl nanpagienus 0anvHeluie2o yCo8epUIeHCME08aH s OAHHOU YCMAHOKU OISl NPUMEHEHUs.
Ha npeonpusimuu.

KiaroueBble c10Ba: dKcnepuMeHmMANbHAS YCMAHOBKA, BOJIHOB0E CONPOMUBNEHUE, PAOUOUACHIOMHDBIIL
INEKMPUYECKULl COCOUHUMENb, MEMO0 XOIOCMO20 X00d U KOPOMKO20 3AMbIKAHUSL, UMNYIbCHYIN MEmoO.
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N.V.RYBAKOVA, V.V. MARKOYV, S.P. PETROV, V.A. GAVRILINA

INSTALLATION FOR EXPERIMENTAL RESEARCH
AND MONITORING OF THE CHARACTERISTIC
IMPEDANCE OF ELECTRICAL CONNECTORS

Abstract. The structure and principle of operation of the experimental installation for research of the
characteristic impedance of connectors are considered. The installation is designed to measure the characteristic
impedance of connector using three different electrical methods: pulse, idle and short circuit and inductive-capacitive.
Its use allows to perform an experimental test of applicability for connectors testing of the methods for measuring the
characteristic impedance, originally known for testing coaxial cables, and to verify the adequacy of the model for
evaluating the characteristic impedance of the connector using geometrical parameters. The directions of further
improvement of this installation for use in the enterprise are considered.

Keywords: experimental installation; characteristic impedance; RF connector, idle and short circuit method;
pulse method.
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S.P. PETROV, K.V. PODMASTERYEV, O.S. NIKITENKO, M.I. KONISHEV, V.I. KOROBKO

CONTROL AND OPTIMIZATION OF OPERATING MODES
OF THE SUBSCRIBER INPUT THE COMBINED HEAT SUPPLY SYSTEM

Abstract. The issues of control and optimization of the temperature regime at the subscriber input of the
building are considered, the relationship between the coolant flow rate in the heating network and its influence on the

thermal regime of the building is described.

Keywords: control, temperature regime, subscriber input, thermal energy.
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O.P. KY3UUYKHH, P.B. POMAHOB, A.B. TPEYEHEBA,
H.B. IOPO®EEB, A.B. KOCbKHNH, B.T. EPEMEHKO

IHNPUMEHEHUME ®AZOMETPUYECKOI'O METOJAA
NHKIMHOMETPHYECKOI'O KOHTPOJIA B CUCTEME
TEOTEXHUYECKOI'O MOHUTOPHUHI' A COOPY ) KEHUMI

AHHOTaUUsA. B cmambe paccmampusaemcs RpUMeHeHue Qazomempuyecko2o Memooa UHKIUHOMEMPULECKO20
KOHMPONsL 6 CUCmeMe 2eOMeXHUYeCKo20 MOHUMOPUHea 30anuil U  coopysxcenuti. Paspaboman  ancopumm
npeodsapumenbHou 00pabomKy aKCceiepoOMempudeckux CUSHAN08, OCHOBAHHLIL HA NPUMEHEHUU MemoOd KOMNIEKCHOU
0eMOOYIAYUY NO3BOIAIOUIE20 OCYULeCMBUMb CHEKMPATbHO-6PEeMEeHHOL ananu3 6e3 npeobpazoeanuii Qypve 6 pearbHom
macwimabe epemenu. s npogepku  3phexmusHocmu  NpeoNoNCeHHO20  Memood  NPOBEOeHbl  COBMECHHbLE
2e03JleKmpuyecKue U UHKIUHOMEempUuiecKue Uccie008anus. B kauecmee KOHmMpoaupyemvix napamempos UHICEHEePHO-
MEXHUYECKO20 COOPYNCEHUsL GbICIYNAIOM Yeibl OMKIOHEHUs. OM  GEPMUKAIU OCEU COOPYICEHUs, AMNIUMYOHO-
YACMOMHbLE XAPAKMEPUCMUKY 8UOPAYULL, a MAKdice NApamempbl MEXAHULECKO20 HANPANCEHUS HeCYWux KOHCIMPYKYUIL.
HUnknunomempuueckuti MOHUMOPUHE 00bEKMA OCYWEeCMEIICS HA OCHOB8E CUCIEMbl AKCeNePOMEeMPUEeCKUX OAmMYUKOS,
a0anmupoBaHubIX U NPouledwux OmiaoKy noo Yclogus nposedeHus sKkcnepumenma. bvina nocmpoena cymmapuas
CREKMPAIbHO-6PEMEHHAST OUAZDAMMA 68 COOMEEMCMEUU ¢ PA3PAOOMAHHLIM MemMOoOOM O/l 00bEeKMa 2e0MeXHULEeCK020
MOHUMOPUH2A.

KiaioueBble cioBa: ceomexHuueckutl MOHUMOPUHZ, (HazomMempuyeckuti. Memoo, axcerepoMempuiecKue
npeobpaszosamenu, UHKIUHOMEMPUYECKUL KOHMPOIb.
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O.R. KUZICHKIN, R.V. ROMANOYV, A.V. GRECHENEVA,
N.V. DOROFEEV, A.V. KOSKIN, V.T. EREMENKO

APPLICATION OF THE PHASOMETRIC METHOD OF INCLINOMETRIC
MONITORING IN THE SYSTEM OF GEOTECHNICAL MONITORING
OF CONSTRUCTIONS

Abstract. The article discusses the use of the phaseometric method of inclinometric control in the system of
geotechnical monitoring of buildings and structures. An algorithm for preprocessing accelerometric signals is
developed, based on the use of the complex demodulation method, which allows spectral-time analysis without Fourier
transforms in real time. To verify the effectiveness of the proposed method, joint geoelectric and inclinometric studies
were performed. The controlled parameters of the engineering structure are the angles of deviation from the vertical
axis of the structure, the amplitude-frequency characteristics of the vibrations, as well as the parameters of the
mechanical stress of the supporting structures. Inclinometric monitoring of the object was carried out on the basis of a
system of accelerometric sensors, adapted and debugged under the conditions of the experiment. The total spectral-time
diagram was constructed in accordance with the developed method for the object of geotechnical monitoring.

Keywords: geotechnical monitoring, phase method, accelerometer transducers, inclinometric control.
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YBaxkaemble aBTOPbI!
IIpocum Bac 03HaKOMHUTBCSI C OCHOBHBIMH TPeOOBAHUAMM
K 0()OpMJIEHHIO HAYYHBIX CTaTel

e OO0BeM MaTepuaia, MpeaiaraeéMoro K IyOJIMKaIiK, U3MEpSeTCs CTpaHUIlaMH TEeKCTa Ha
muctax (opmara A4 u comepxuT oT 4 10 10 cTpaHUIl; Bce CTPAHUIBI PYKOMHCH JOJKHBI UMETh
CIUIOIIHYIO HyMepaIuIo.

e CraThsi IPEAOCTABISACTCS B DJIEKTPOHHOM BHJIE (IO AJIEKTPOHHOW MOYTE WM Ha JTHOOOM
ANEKTPOHHOM HOCHTEJE).

e [lapamerpsl Habopa. [lons: 3epkayibHBIE, BEpXHEE, JEBOE, TpaBoe — 2 CM, HIKHee — 1,6
cM, neperieT — 0. OTCTyIbl 10 KOJOHTUTYJIOB: BepxHero — 1,25 cm, HmwxkHero — 0,85 cm. Teker
HabupaeTcs B 0aHY KOJIOHKY, mpudT — Times New Roman, 12 nt. OtcTyn nepBoii cTpoku ab3ana —
1,25 cm. BeipaBHUBaHHME — MO MUPUHE. MEXIYCTPOUHBIA MHTEPBANT — €IUHUYHBIA. BKIIOYUTH
ABTOMATUYECKUH MepeHoc. Bce KaBBIUKHM JOKHBI OBITH YIVIOBBIME (« »). Bce CHMBONBI «THUDPE»
JOJKHBI OBITH CPETHEr0 pazMepa («—», a He «-»). Hauepranue uudp (apaOCkux, puUMCKHX) BO BCEX
3JIEMEHTaX CTaThH — IPSIMOE (HE KYypCHB).

e CTpyKTypa CcTaThu:

VIIK;

Criucok aBTopoB Ha pycckoM s3bike — 12 T, BCE ITPOIIMCHBIE B dpopmare N1.O. DAMUJIINA
10 HeHTPY 0e3 a03alHOro OTCTVIA;

Ha3zpanue (He 6osee 15 cioB) Ha pycckoM s3bike — 14 nt, moay:xkupHbiM, BCE ITPOIIMCHBIE
10 HeHTPYV 0e3 a03alHOr0 OTCTVIA;

Annortanus (He menee 200-250 coB) Ha pycckoM sa3bike — 10 T, KYDCUB;

KiroueBsie crioBa Ha pycCKOM si3bIKe (HE MeHee 3 CIIOB WM clloBocoueTanuii) — 10 nT, Kypcus;
Texkct cTaThu;

Cnomcok suteparypsl (B nopsinke nuruposanus, [OCT 7.1-2003) Ha pycckoM sA3BIKE, 3ariaBHe
criucka auteparypsl — 12 nr, moayv:kupabiM, BCE ITPOIIMCHBIE no neHTpy 6e3 ad3amHoro
orcTyna, mureparypa ohopmisercs 10 or.

Caenenust 00 aBTOpax Ha pycckoM sizbike — 10 . [IpuBoasTCS B Tako# MOCIE10BATEIBHOCTH:
damunus, UMs, OTYECTBO;

VUPEKICHUE WIH OPTaHU3AIHS;

ydeHasi CTENIeHb, YUE€HOE 3BaHHE, TOJKHOCTB;

aapec,

TenedoH;

3JIEKTPOHHAS TI0YTA.

¢ Ha3paHue crarby, (paMUIUU U WHUIIUATIBI AaBTOPOB, AaHHOTAIHS, KIFOYEBBIE CJIOBA, CITUCOK
UTEPATyphl (TPaHCIUTEpalys) W CBEACHHA 00 aBropax o00s3aTeNbHO AYOJUpPYIOTCS Ha
anrymiickom sisbike 34 CTATHEH.

e ®opmynel HabuparoTcs B penaktope dopmyn Microsoft Equation. Pasmep cumBoiOB:
oObryHbIe — 12 OT, KPYNHBIA HHACKC — 9 WT, Menkuil uHIekc — 7 nT. Hymepauus dopmyn — mo
MpaBOMY Kparo B KPYIJbIX ckoOKax «( )». OmucaHue Ha4MHAETCS CO CJIOBa «Tae» 0e3 ABOETOYHS,
0e3 al3alHOro OTCTyINa; MOSICHEHHWE Ka)XJO0ro CHMBOJA JAeTcsi € HOBOH CTPOKHM B TOH
MOCJIeIOBATENILHOCTH, B KOTOPOH CUMBOJIBI MPUBENICHHI B (hopmyiie. EAMHUIIBI n3MepeHus JatoTcs B
coOTBeTCTBUU ¢ MexayHapoaHoi cucremon enunun CH.

e Pucynku — yepHo—Oenbie. Ecnu pucyHok co3man cpeactBamu MS Office, Heo6xoaumo
npeoOpa3oBaTh €ro B KapTHHKY. s pacTpoBBIX PHCYHKOB paspemienue He MeHee 300 dpi.
[onpucynounsie Haanucu BoIIONHATH IpudToM Times New Roman, 10 nT, moaykKupHbIM,
KYPCUBHBIM, B KOHIIE TOUKA HE CTABUTCSL.

e PUCyHKH C MOAPUCYHOYHOW MOJMUCHI0, (OPMYIbI, BHIPABHUBAIOTCS MO LEHTPY 0e3
a03a1[HOT0 OTCTYMA.

C monHOW Bepcuel TpeOOBaHM K OQGOPMIICHHIO HAay4YHBIX cTaTell Bbl Mokere o3Ha-
KoMHThCS Ha caiite http://oreluniver.ru/public/file/science/journal/fipptt/

Ilhama 3a onyéauxoeanue cmameii He 63uMaemcs.

[IpaBo ucmonb30BaHUS MPOU3BEIECHUN MPEIOCTABICHO aBTOpPAMU HAa OCHOBAHMHU M. 2 CT.
1286 Yetseptoit yactu ['paxknanckoro Kogekca Poccuiickoit @enepanum.



Adpec uzoamens.
denepanbHOE rocy1apcTBEHHOE OI0PKETHOE 00pa30BaTeNbHOE YUPEXKICHUE
BhICIIeT0 00pa3oBanus «OpIOBCKHHA rocynapcTBeHHbIH yHUBepcuTeT uMenu 1.C. TypreneBa»
302026, r. Open, yin. Komcomonbckas, 95
Ten. (4862) 75-13-18
http://oreluniver.ru
E—mail: info@oreluniver.ru

Aopec pedakyuu:
denepanbHOE FOCYIaPCTBEHHOE OF0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BhICIIeT0 00pa3oBanus «OpIIOBCKHI rocynapcTBeHHbIN yHUBepcuTeT umenn 1.C. Typreneray
302030, r. Opemn, yi. MockoBckasi, 34
+7(920)2806645, +7(906)6639898

http://oreluniver.ru
E—mail: radsu@rambler.ru

[IpaBo ucnosnb30BaHuUs TPOU3BEICHUN MTPEAOCTABICHO aBTOPAaMH HA OCHOBAHUH
. 2 ct. 1286 YerBepToii yactu ['paxaanckoro Kogekca Poccuiickoit @enepanunn

Texunueckuii pegaxrop Troxta A.B.
Komnsrorepnas Bepctka Troxta A.B.

IToamucano B neyatb 21.06.2019 .
JlaTa BBIXOJia B CBET
®dopmar 60x88 1/8. Ycu. neu. 1. 9,875.
Ilena cBobomnas. Tupax 600 k3.
3aka3

OtredaTaHo ¢ TOTOBOTO OpPUTHHATI-MaKeTa
Ha nosurpadudeckoit 6aze NI Cunsies B.B.
302001, r. Opemn, yi. Po3sl JIrokcemOypr, 10a



