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TEOPETUYECKASA MEXAHUKA U EE lNPUJTIOXXEHUA

YK 531.01 DOI: 10.33979/2073-7408-2022-356-6-3-13

B.C. lIOPKHH, E.H. BUJIBYEBCKAZ, C.H. POMAIIINH, M.B. XOPOLINJIOBA

METO/ ONPEJAEJIEHUA MOBPEXJIEHUN B YIIPYTOM MATEPUAJIE

AHHOTaUMs. B pabome npednodicen memoo onpeodeieHusi pacnpeoeienus OnpeoeileHHo020 Uda NO8PeXCcOeHUll
— RAOCKUX 0epeKmos, Ha KOMOPbIX COXPAHAEMCSA HENPePbIHOCHb NOJIA NepeMeeHUll U KIACCUYeCKUX HANPANCEHUL, HO
HApPYWaemcs HenpepblBHOCTb NOJs 2pAoUeHmos nepemeweruil. Ilpednonazaemes, 4umo maxue oeghekmol OIHUKAIOM &
MEMANIax Ha MeNHC3ePEHHbIX SPAHUYAX UX CMPYKMYPbl KAK NPU YAPOYHEHUU, MAK U NPU USMEHEHUU HANPAANCEHHO-
0eOpMUPOBAHHO20 COCMOsHUA. B ocHose memooa nedxcum npeononosicenue o mom, 4mo 6 3Mux YCA08UAX HAAudUe
Oepexmog crudicaem NOMeHYUanbHyl0 dHepeulo no CPAsHeHUuIo ¢ CcOCmosaHuemM 6 ux omcymcemeuu. IIpeonoscennviil
MemooO nOCMpoeH HA OCHO8E JOKANLHO20 NPUOIUNCEHUA HENOKATLHOU MOOENU 0OHOPOOHBIX U30MPONHBIX YNPY2UX CPEO.
Henoxanvhasa modens basupyemcs Ha yueme NApHvIX U MPOUHbIX NOMEHYUATLHBIX 83AUMOOCUCMEUL OeCKOHEYHO MATbIX
yacmuy CHIOWHOU Cpedbl Ha KOHeuHvlx paccmoanusx. Illapamempvi nomenyuanog ceA3amuvl aHATUMUYECKUMU
BHIPANCEHUAMU C MAMEPUATLHBIMU XAPAKMEPUCUKAMU MAMEPUANd 6 NOKATbHOM RPUOUdCeHUU u mo2ym Ovlimb
onpeoenenvl Ha OCHOBAHUU OAHHBIX IKCHEPUMENMOS8. DmMo Oaem 803MONCHOCb UCHONB308AMb Pe3yabmambl OAHHOU
pabomvl 6 NPAKMUYECKUX PACHEemax.

KawueBble ciioBa: ynpounenue, ¢pasosvili nepexoo, usMeHeHue c8oucms, Oepexm, NnospercOeHHOCHb,
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V.S. SORKIN, E.N. VILCHEVSKAYA, S.N. ROMASHIN, M.V. KHOROSHILOVA

METHOD FOR DETERMINING DAMAGE IN ELASTIC MATERIAL

Abstract. The paper proposes a method for determining the distribution of a certain type of damage - flat defects,
on which the continuity of the displacement field and classical stresses is preserved, but the continuity of the displacement
gradient field is violated. It is assumed that such defects arise in metals at the grain boundaries of their structure both
during hardening and during a change in the stress-strain state. The method is based on the assumption that, under these
conditions, the presence of defects reduces the potential energy compared to the state in their absence. The proposed
method is based on the local approximation of a nonlocal model of homogeneous isotropic elastic media. The nonlocal
model is based on taking into account pair and triple potential interactions of infinitely small particles of a continuous
medium at finite distances. The potential parameters are related by analytical expressions to the material characteristics
of the material in the local approximation and can be determined on the basis of experimental data. This makes it possible
to use the results of this work in practical calculations.

Keywords: hardening, phase transition, change in properties, defect, damage, non-local and local theories,
interparticle potential interactions.
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AHAJIN3 CITIOCOBOB OBHAPYXEHHUA BOKCOBAHUSA TOKOMOTHUBA

AHHoOTanus. [Iposeden ananus 26010yuL NPOMUBODOKCOBOUHBIX CUCHIEM U NPEOTIONCEHA CXeMd UX PA3GUIMUSL.
Ilpeocmasnen cpasHumenvHolil aHamu3 cnocob08 O0OHAPYICeHUs OOKCOBAHUSL JOKOMOMUBA, HA KAMNCObIL CHnocob
npeonodiceno  3anamenmoganroe ycmpoticmeo. Copmyruposanvl uH@GOpMaAmueHvle NPUHAKU, Npediazaembvle
aA8Mopamu 8 Ka4ecmee HOBbIX NPUHYUNOG PACTIO3HABAHUS HAYALA OOKCOBAHUSL TOKOMOMUEA.

KaloueBble ciioBa: npomugob6okcosounvle cucmemvl, cnocodwvl obHapycenus OOKCOBaHUsL JOKOMOMUSA,
uHpOpMamueHbie NPUIHAKU.
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V.I. VOROBYEV, S.N. ZLOBIN, O.V. IZMEROV, S.0. KOPYLOV, E.P. KRYGINA

ANALYSIS OF METHODS FOR DETECTING LOCOMOTIVE BOXING

Abstract. The analysis of the evolution of traction control systems is carried out and a scheme of their
development is proposed. A comparative analysis of methods for detecting locomotive boxing is presented, a patented
device is proposed for each method. The informative signs proposed by the authors as new principles for recognizing the
beginning of locomotive boxing are formulated.

Keywords: traction control systems, methods of detecting locomotive boxing, informative signs.
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MaTtepuaJibl MeKIYHAPOAHOH HAYUYHO-TEXHUYECKO KOH(pepeHUMHU

AHHoTanus. Ha ocnose ananuza IKCNnepuUmMenmaibHsvlX OAHHBIX KOHMAKMHO20 83AUMOOCUCMBUSL CONPANCEHHbLX
noeepxyocmeﬁ C yd4emom 6OJIHuUcCmocmu u wiepoxoseamocmu nojiy4eHa anaiumuydeckas 3a6UucCumMocmbv, no3601UBULAA
OYEHUmMb 6JUAHUE napamempos Kadyecmed NnoBepXHOCMU HA HOPMANbHYIO KOHMAKMHYIO JHCEeCMKOCNnlb. HpOLL?S@@@HCZ
npoesepka a0eKeamHoOCmu Mooeu u onpe()eﬂeybl napamempuvl Kaiecmeda CONPANCEHHbIX noeepxnocmeﬁ, npu Komopuix
odocmuzaemcs MaKCuUmMym HOpMa]leOIJ KOHMAKMHOU HCeCMKOCMU NIIOCKO20 CIMbIKA.

KiaroueBbie cJioBa: uepoxoeamocms, BOJIHUCNMOCMDb, KOHMAKMHAaA ()fCéCI’I’lKOCWlb, YUCIICHHO-
akcnepuMeHmaJZbenZ Memoo.
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V.V. TIKHOMIROV, M.A. IZMEROV, A.G. GORNOSTAEVA

NUMERICAL-EXPERIMENTAL METHOD OF ESTIMATION
CONTACT STIFFNESS OF FLAT JOINT

Abstract. Based on the analysis of experimental data on the contact interaction of conjugate surfaces, taking
into account the waviness and roughness, an analytical dependence was obtained, which made it possible to assess the
effect of surface quality parameters on normal contact stiffness. The adequacy of the model was checked and the quality
parameters of the conjugate surfaces were determined, at which the maximum normal contact stiffness of the flat joint is
reached.

Keywords: roughness, waviness, contact stiffness, numerical and experimental method.
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C.B. KYV/IPABILIEB, A.C. TAPAITAHOB

AHAJIN3 U YITIPABJIEHUE ITPOLECCOM PA3ZBEPTBIBAHUA
TP IPUMEHEHUU HAHOIIOKPHITUH

AHHoOTanus. Paccmompeno 3aumooelicmeaue n08epxXHOCMU Pa3eepmKu ¢ HAaHONOKPLIMUAMU npu 0bpabomke
omeepcmuil HA CPAGHUMENbHO MANbIX CKOPOCWIAX pe3aHus U Ux GIUAHUe HA CMOUKOCMb UHCMPYMEHmA.
Paccmampusaemcs npumenenue snunamos Kak pazHogUOHOCHb HAHONOKPLIMUL NO36ONAIOUUX NOBLICUMb CIMOUKOCNb
uncmpymenma.  [na  KOHMpons — memnepamypvl — NPpUMEHEHUs  JNUAAMOG  pazpadboman  CHeyuanbHbli
ABMOMAMU3UPOBANHbLL 1aDOPAMOPHLIL KOMUAEKC, MAK KAK SNULAMHbLE NOKPLIMUSA UMEIOm npeoesibHble memMnepamypul
akcnayamayuy. [loxazanvl 603MOICHOCMU NOGLIUEHUS CMOUKOCMU PA36EPMKU €  COGMECMHbIM NPUMEHEHUEM
nanonokpoimui u COTC.

KaioueBble cnoBa: paseepmoisanile, HUSKOCKOPOCHbIE NPOYECCHl MEXAHUYECKOU 00pabomku, memnepamypa
pe3anusl, asmoMamusupOBAHHbIN KOMNIIEKC, HAPYWIeHUs. KPUCTNAIIUYECKOU PpeuemKu, NOBepXHOCIHbIE AGNEHUs,
HAHONOKPLIMUL, INULAMbL, CIMOUKOCIb UHCIMPYMEHMA.
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S.V.KUDRYAVTSEV, A.S. TARAPANOV

ANALYSIS AND CONTROL OF THE REAMING PROCESS
IN USING OF NANOCOATINGS

Abstract. The interaction of the reamer surface with nanocoating when processing holes at relatively low cutting
speeds and their effect on tool durability is considered. The use of epilams is considered as a kind of nanocoating that
allows to increase the durability of the tool. To control the temperature of the use of epilams, a special automated
laboratory complex has been developed, since epilam coatings have maximum operating temperatures. The possibilities
of increasing the stability of the reamer with the combined use of nanocoating and LSTM are proved.

Keywords: deployment, low-speed machining processes, cutting temperature, automated complex, crystal
lattice disturbances, surface phenomena, nanocoating, epilams, tool durability.
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TEOPETUYECKOE VUCCJEIOBAHUE BJIUSHUS IPOBEMETHOM
OBPABOTKHU HA UBMEHEHUE 'EOMETPUYEKHUX ITAPAMETPOB
HPY>KUH ITPU KOHTAKTHOM 3AHEBOJIMBAHUH

AnHoTanusl. [Ipeonoosicern HOGvlli CROCOO U320MOGAEHUS GUHMOBLIX YUTUHOPUYECKUX NPYICUH CICATNUSL.
Ycosepuwencmeosan mexnonozcuueckuii npoyecc uzeomogienuss npyicunsl kianawa euympeuneu 2101-1007021 no
npeonodcenHomy cnocoby. Ilpedcmasnenvl pe3yibmamvl MeoOPemuiecKo20 UCCIe008aHUs 3A8UCUMOCTU  paboyell
BbICOMbL NPYICUHBL OM HAZPY3KU KOHMAKMHO20 3AHEBONUBAHUSL C YHEMOM YEeIUYeHUsl npedeid meKy4ecmu Mamepuaid
NPYUCUHHOU NPOBONOKU 6 YNPOUHEHHOU 30He nocie Opobemémuoi obpabomku. Teopemuuecku ycmanosiena
3A6UCUMOCTb GIUSHUSL OPOOEMEMHOL 00PAOOMKU HA 2e0MempPUYecKue Napamempbl HPYICUHbL NPU KOHMAKMHOM
3anesoausanuu. Pezyrbmamol ucciedosanusi Mo2ym Obims UCHOIb3068AHbL BPU PA3PAOOMKE MEXHOIOSUUECKO20 NPOoYecca
U320MOBIEHUSL 8bICOKOHASPYICEHHBIX NPYICUH CIHCATNUSL.

KaroueBble cioBa: npyjcuna Kianawa, Opobemémuas —oOpabomka, KOHMAKMHOE 3AHEBONUBAHUE
2eomempuyeckue napamempubl NPYJICUH, NIACIUYECKOe YNPOYHeHUe.
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N.A. ZEMLYANUSHNOV, N.Y. ZEMLYANUSHNOVA, D.O. DOROHOV

THEORETICAL STUDY OF SHOT BLASTING EFFECT
ON CHANGE SPRINGS GEOMETRIC PARAMETERS DURING
CONTACT PREDEFORMATION

Abstract. A new method of manufacturing helical cylindrical compression springs is proposed. A technological

process of manufacturing internal valve spring 2101-1007021 according to the proposed method has been improved. The
theoretical study results of spring working height dependence on the load of contact predeformation, taking into account
the increase in the yield strength of spring wire material in the hardened zone after shot blasting, are presented.
Theoretically, the dependence of shot blasting effect of on the spring geometric parameters during contact drilling has
been established. The results of the study can be used in the development of manufacturing high-loaded compression
springs technological process.

Keywords: valve spring, shot blasting, contact predeformation, springs geometric parameters, plastic
hardening.
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I'.B. BAPCYKOB, [0.C. CTEITAHOB, E.A. BEJIKVH,
JLIO. ®POJIEHKOBA, O.T. KOXXYC, A.1. BOBPUK

PEAJIM3ALUSA DQPPEKTUBHOI'O YUCJIEHHOI'O METOJA PACYETA

INEPOXOBATOCTHU NOBEPXHOCTH JETAJIU MIOCJIE ABPABUBHOM

OBPABOTKHU B BUJAE KOMIIVIEKCA ITPOI'PAMM JJIA HIPOBEAEHUA
BBIYUCJ/IUTEJIBHOI'O OKCIIEPUMEHTA

AHHOTanus. B cmamve agmopamu npedcmaegien KOMIAEKC RPOSPAMM OJis MOOEIUPOBAHUSL MUKDOMONoZpaghuu
nogepxHocmu  0emanu nocie AOpas’ueHol 0Opabomxu, CHOCOOHOU NPOSHOZUPOBAMb  GIUAHUSL — 2eoMempuu
HOBEPXHOCMHO20 CNIOSL HA 9KCHIYamayuoHHvle ceolicmea Oemanell mawiun. Hamuuue mamemamuyeckoii modenu
MUKpopenveda no3601U10 NOCMPOUms NPOPUIOSPAMMY 6 T0OOM UHMEPECYIOUWEM CeYeHUU U ONPedelums napamempol
WepoxX08aAmocmu.

KiroueBble cioBa: muxpomonocpagus, mooenb, HUCIEHHbIL dKcnepumenma, abpasusHas obpabomia,
UEPOX0BAMOCHb NOBEPXHOCHIL.
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G.V. BARSUKOV, YU.S. STEPANOV, E.A. BELKIN,
L.Yu. FROLENKOVA, O0.G. KOZHUS, A.l. BOBRIK

IMPLEMENTATION OF AN EFFECTIVE NUMERICAL CALCULATION
METHOD SURFACE ROUGHNESS OF THE PART AFTER ABRASIVE
PROCESSING IN THE FORM OF A SET OF PROGRAMS
FOR CONDUCTING COMPUTATIONAL EXPERIMENT

Abstract. In the article, the authors present a set of programs for modeling microtopography on top of a part
after abrasive treatment, capable of predicting the influence of the geometry of the surface layer on the operational
properties of machine parts. The presence of a mathematical model of the microrelief made it possible to construct a
profilogram in any section of interest and determine the roughness parameters.

Keywords: microtopography, model, numerical experiment, abrasive treatment, surface roughness.
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I'.B. BAPCYKOB, O.I'. KOXVYC, B.C. LIOPKWH, C.U. AKYILIMHA

OCOBEHHOCTU MATEMATHUYECKOI'O MOJAEJIMPOBAHUA
AATE3UU NOKPBITUA U ABPASUBHBIX 3EPEH I1PH
INPOEKTUPOBAHHNHU NTPOLHECCA TNIPOABPA3ZNBHOMU PE3KH

AnHoTauus. CyujecmeeHnbiM HeOOCMAmMKOM npoyecca cuopoadpasusHoll pesku A6a1emcs 0blCmpblil UBHOC
demaneil peanu3yiowell e20 YCMaHosKu u3-3a Oeicmeust adpasusHolx 3epet. Jliisi e2o ycmpanenus 3epHa HOKpblearomcsi
3aWuUMHOU 000104KOU (UHKANCYIUPYION), KOMOpAs HUgeaupyem oOelucmeaue 3epeH Ha 0emaiu, HO PAcKaIbleaemcs u
0c600021COaem 3epro npu yoape o paspesaemviii 00vexm. OcoOeHHOCbI0 MAMEMAMUYECKO20 MOOETUPOBAHUS A02e3Ull
HOKpbIMUsL U aOPA3UGHbIX 3€PEeH SIBNENCsl GblAGIeHUEe 8 e20 Npoyecce NO3OAIOWeEN ONMUMUIUPOBAMb €20 C6s3U
Xapaxmepucmuk ad2e3uu 1 Xapakmepucmuk npoyecca pesanus.. B pabome npedcmaenen npumep mMamemamuiecko2o
MOOENUPOBAHUSL COCMOSHUSL A02e3Ul, NO3BOJIOWE20 NOTYUUMb AHATUMUYECKUE 3A6UCUMOCIU IHEPeUU A02e3uu U
NOBPENCOSHHOCU A02E3UOHHO20 KOHMAKMA OM XAPAKMEPUCMUK YAPY2UX CEOUCME KOHMAKMUPYIOUUX MAMEPUANIOs
o6onouku u 3epua. OHU NO360UNU OYEHUMDb B03ZMONICHOCHbL PACKOAA NOKPLIMUSL NPU YOape UHKANCYIUPOSAHHO20
abpasusHo2o 3epHa 8 cocmage 2uOpoAdPA3USHOT CIMPYU O PA3PE3AEMYI0 NOBEPXHOCHb NYMeM CPABHEHUS CYMMAPHOU
9Hepeuu a02e3uu NOKPLIMUsL U 3ePHa 3a0AHHBIX PAZMEPOS C UX KUHEMUYECKOU dHepauell 8 cocmage Cmpyl.

KaroueBble cioBa: cuopoabpasuenas peska, UHKANCYJIAYUs aOPA3UBHLIX 3€peH, MAmeMamuiecKoe
Modenuposanue, adee3usl.
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G.V. BARSUKOYV, 0.G. KOZHUS, V.S. SHORKIN, S.I. YAKUSHINA

FEATURES OF MATHEMATICAL MODELING OF ADHESION
COATINGS AND ABRASIVE GRAINS IN DESIGNING THE PROCESS
OF WATERJET CUTTING

Abstract. A significant disadvantage of the waterjet cutting process is the rapid wear of the parts of the
installation that implements it due to the action of abrasive grains. To eliminate it, the grains are covered with a protective
shell (encapsulate), which levels the effect of the grains on the part, but splits and releases the grain when it hits the cut
object. A feature of mathematical modeling of the adhesion of the coating and abrasive grains is the identification in its
process of optimizing its relationship between the characteristics of adhesion and the characteristics of the cutting
process. The paper presents an example of mathematical modeling of the adhesion state, which makes it possible to obtain
analytical dependences of the adhesion energy and adhesive contact damage on the characteristics of the elastic
properties of the contacting materials of the shell and grain. They made it possible to evaluate the possibility of coating
splitting upon impact of an encapsulated abrasive grain in the composition of a hydroabrasive jet against the surface
being cut by comparing the total adhesion energy of the coating and grains of given sizes with their kinetic energy in the
composition of the jet.

Keywords: waterjet cutting, encapsulation of abrasive grains, mathematical modeling, adhesion.
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AHHOTanMsl. B cmamve paccmampugaemcs  MameMamudeckdas. —Mooeib  pabomvl  UMNYIbCHO20
eudponHesmamuyeckoz2o npusoda. Pewenue nonyueno 6 cpeoax Mathcad u Matlab. Ilpeocmaenena cxema cmenoa 0
usyueHus: 6IUsIHUsL 63K0cmu paboueil scuokocmu. [lpueedeno Gomo IKCnepuMeHmanbho2o 2UOPONHEBMAMUYECKO20
npueoda ¢ YCMAHOGIEHHLIMU KOHMPOIbHO-USMepUMENbHbIMY npubopamu. Beinonnen cpasnumenvhulli  ananus
Meopemuieckux u IKCHEPUMEHMANbHBIX PE3YIbMAmos, NOKA3A6WUTE UX Xopowyio cxooumocms. Coenanbl 8bl800bl O
GIUSIHUU MEMNEPAMYPbl CMA30YHO20 MAMEPUANd Ha pabomy UMNHYIbCHOZO SUOPONHEEMAMUYEeCKo20 npueoodd. /lamnvi
PEeKoMeHOayuu no NpUMeHeHUuo pabouux dcuoxocmel O NOJYHeHUs: CMAOUNbHOU dHepeuu yoapa UMNYIbCHO2O
2UOPABIUYECKO20 NPUBOOQ.
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A.V. GORIN, A.Yu. RODICHEV, M.A. YAKUNINA, A.D. SEREBRENIKOV

SIMULATION OF A ROTOR SUPPORT ASSEMBLY
WITH PILOT CONICAL BEARING

Abstract. The article deals with a mathematical model of the operation of a pulsed hydropneumatic drive. The
solution was obtained in the Mathcad and Matlab environments. The scheme of the stand for studying the influence of the
viscosity of the working fluid is presented. A photo of an experimental hydropneumatic drive with installed
instrumentation is shown. A comparative analysis of theoretical and experimental results has been carried out, which has
shown their good convergence. Conclusions are drawn about the influence of the temperature of the lubricant on the
operation of a pulsed hydropneumatic drive. Recommendations are given on the use of working fluids to obtain a stable
impact energy of a pulsed hydraulic drive.

Keywords: hydropneumatic drive, temperature, energy, efficiency, working fluid.
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M.35. BOHIAPEHKO, P.H. I[IOJISIKOB, M.A. TOKMAKOBA, 1.B. POJUYEBA

JAUATHOCTUKA KOMBUHHUPOBAHHOI'O ITOAIIUITHUKOBOI'O Y3JIA
C JIEIIECTKOBBIM I'A30AUHAMMNYECKUM NOAINUITHKNKOM

AHHOTanMsl. B cmamve npedcmagieHo Onucanue KOHCMPYKYuu u APUHYUNA pabomvt OUASHOCMUPYEMO20
KOMOUHUPOBAHHO20 NOOWUNHUKOBO20 Y3IA C JIeNeCMKOGbIM 2A300UHAMUYECKUM NOOwuUnHukom. Kombunupoesannwiil
NOOWUNHUKOSbILL Y3ell npedcmasisiem coO0U COBMEUJeHHbI NOOUUNHUK KAYEHUs. U eNeCmKOsblll 2a300UHAMUYEeCKUT
HOOWUNHUK NO NOCIe008AMENbHOL CXeMe, d MAKdce INEeKMPOMASHUNMHbIE KAMYWKUY, PA3MEWeHHble Ha Kophnyce U
napmvie Kaxcoomy JNenecmKy, Ymo RO380J58em YNpasisams U OMCIelcueams deopmayueni Kaxicoo2o ienecmka epes
napamempbl NUMAIOWe20 HANPANCEHUS. INeKMPOMAZHUMHBIX Kamyuiek. TIpeddodcen obuuil n00X00 K NOCMpOeHuio
MAMeMamuyecKot Mooeiu OUAZHOCMUKU U YIPAGIEHUs. C Yelbl0 0Decnedenuss MAKCUMAIbHOU SUOPOYCMOUYU80CU
POMOPHO-ONOPHO20 Y314 3d CHem AKMUBHO20 YNPAGLeHUs OUHAMUYECKUMU XAPAKMEPUCIUKAMU MHO2OKIUHOBO20
2A300UHAMUYECKO20 NOOUUNHUKA.

KaioueBble cJI0Ba: pomopHo-onopHwill y3el;, KOMOUHUPOGAHHBIL ROOUUNHUKOGHIL V3ell, JIeneCmKOgblil
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DIAGNOSTICS OF A COMBINED BEARING ASSEMBLY
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WITH A LOBED GAS DYNAMIC BEARING

Abstract. The article describes the design and operating principle of the diagnosed combined bearing assembly
with a lobed gas dynamic bearing. The combined bearing assembly is a combined rolling bearing and a lobed gas
dynamic bearing according to a sequential scheme, as well as electromagnetic coils placed on the housing and paired
with each lobe, which allows you to control and monitor the deformation of each lobe through the parameters of the
supply voltage of the electromagnetic coils. A general approach to the construction of a mathematical model of
diagnostics and control is proposed in order to ensure maximum vibration stability of the rotor-bearing unit due to active
control of the dynamic characteristics of a multiline gas dynamic bearing.

Keywords: rotary support unit; combined bearing unit; lobe gas dynamic bearing; diagnostics, active control;
electromagnetic force; vibration resistance.
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3AJJAYHU CTPYKTYPHOI'O CUHTE3A
TPUBOTPOHHbLIX OITIOPHBIX Y3J10B

AnHOTanus. Paccmompenvl ocobenHocmu npoeKmupo8anus MpubOmMpPOHHBIX CUCEM HA Hpumepe Onop
pomopos. Chopmuposanvl 6a308vie N00X00bl K HPOBGEOCHUIO CIMPYKMYPHO2O CUHME3A NOOUWUNHUKOS HCUOKOCIHO20
MpeHust ¢ UHMEZPUPOBAHHBIMU — (DYHKYUSMU — AGMOMAMUIUPOSAHHO20 KOHMPOIS U  AKMUGHO20  YNPAGILEHUsL.
[Ipedcmasnenvt 0600w entble ANCOPUMMBL CIPYKIYDHO20 CUHME3A POMOPHBIX CUCHEM C AKMUBHBIMU ONOPAMU.

KawueBsle ciioBa: mpubompoHHble cucmemvl, ONOPblL POMOPOS, NPOEKMUPOBAHUE, CUHME3 U AHATU3,
CMPYKMYpHbILL CUHME3, AKMUGHOEe YNpagieHue, MOOeIUPOsanue, ONMUMU3AYUSL, AGIMOMAMUUPOBAHHASL OUACHOCTUKA.

Hccneooeanue evitnonneno 3a cuem 2cpanma Poccuiickozo mnayunozo ¢onoa Ne 22-19-00789,
https://rscf.ru/project/22-19-00789/.



CIIMCOK JIMTEPATYPbI

1. XopoureB A.H. Beenenne B ynpasieHre IpOSKTHPOBaHIEM TEXHHYECKUX crcTeM. Mocksa, 1999. 372 c.

2. Tonra E.A. ABTomarm3amus Iporiecca CHHTE3a CTPYKTYp (PH3MYECKOTO TPHWHIWNA NSHCTBUA: AWC. K.T.H.
Bomrorpan, 2014. 135 c.

3. Ixonc JI.K. Metonsr mpoektuposanus. M.: Mup, 1986. 326 c.

4. Pahl G., Beitz W. Engineering Design. London, 1984. 430 c.

5. Cycakoa T.B. CTpyKTypHBIil CHHTE3 U aHAJIN3 MEXaHU3MOB MMAPAJUICIBHON CTPYKTYPHI C MOCTYNATEIHHBIM
nBkeHueM BbixogHOro 3BeHa / CycakoBa T.B., Camoiinosa B.B., Enakun A.1., Pamxaes B.C. // BectHuk HayuyHO-
TexHuueckoro pazputus. 2020. Ne 6 (154). C.13-17.

6. Toncromee A.K., TarapunueB B.A. CrTpyKTypHBIi CHHTE3 CaMOyCTaHABJIMBAIOLIMXCS MEXaHU3MOB
MIPOMBINIJIEHHBIX pOOOTOB ¢ MapauleNibHOI knHeMarukoii // TpancrioptHoe MammHocTpoeHue. 2019. Ned (77).

7. LiZ., Zhao D., Zhao J. Structure synthesis and workspace analysis of a telescopic spraying robot / Mechanism
and Machine Theory. 2019. T. 133. C. 295-310.

8. l'opmko, K. C. AHanm3 U CTPYKTYPHBIA CHHTE3 JIEKTPUICCKHUX HETIeH METOAOM CXEMHBIX OTIPEISITUTEIICH:
yaebHoe mocobue / K.C. Topmkos, F0.B. Tokapes, B.B. ®unaperos. YabsaoBck: Yal TV, 2008. 245 c.

9. Cui X. The synthesis method of logic circuits based on the iMemComp gates / Cui X., Lin Q., Cui X., Wei F.,
Liu X., Kang J. // Integration. 2020. T. 74. C. 115-126.

10. Karpenko A.P., Kuzmina I.A. Structural and parametric synthesis of population algorithms for global
optimization / Procedia Computer Science. 2021. T. 186, C. 299-308

11. CaBun JI.A., Conomun O.B. MopenupoBaHHe POTOPHBIX CHCTEM C ONOpaMH JKMIKOCTHOTO TPEHUS:
MoHorpadus. M.: MammHoctpoenue-1. 2006. 444 c.

12. Polyakov R. The approach to building the algorithm for controlling rotor motion in a hybrid mechatronic
bearing / R. Polyakov, M. Bondarenko, D. Shutin, L. Savin // Vibroengineering Procedia, Moscow, 04—07 oxts6ps 2016
roga. 2016. T. 8. C. 219-224.

13. TopronoB A.M. MeTton CTpyKTypHOTO W MapaMeTpUIEeCKOTO CHHTE3a W aHalln3a YHeproycraHoBok / A.U.
Topronos, P.P. fimamues, [I.A. AxmenzsraoB. / Momonoit yaensiid. 2011. Ne 2 (25). T. 1. C. 16-19.

CasuH Jleonua AnekceeBu4 Ilyrun denuc BaagumupoBuy

OI'bOY BO «OT'Y umenu U.C. Typrenesay, r. Open OI'bOY BO «OTI'Y umenu U.C. Typrenesay, r. Open
IIpodeccop kadeapsl MeXaTpOHUKH, MEXaHUKH U Hayunsrtit cotpyaank HOLL «MaTennexkTyansHbie
POOOTOTEXHUKU TEXHOJIOTHM MOHUTOPHHTA U TUATHOCTHUKU

E-mail: savin3257@mail.ru SHEPTrOTeHEPUPYIOIIET0 000PYIOBAHUS

E-mail: rover.ru@gmail.com

Kazaxos IOpuii Hukonaesnu JIu I3u00
OI'BOY BO «OI'Y umenu U.C. Typrenesay, r. Open CSIMBIHBCKUN TEXHUYECKUH YHUBEPCUTET, T. CSMbIHB,
Craxep-uccnenonarens HOLL «MHTennekryanbHbie KHP
TEXHOJIOTHM MOHUTOPHHTA U TUAaTHOCTUKU JoneHT kadeapbl MAIIMHOCTPOCHUS U
SHEProreHEPHPYIOIIEro 000pYAOBAHUS aBTOMOOWIIECTPOCHUS
E-mail: kazakyurii@yandex.ru E

m

L.A. SAVIN, D.V. SHUTIN, Y.N. KAZAKOV, SHENGBO LI

PROBLEMS OF STRUCTURAL SYNTHESIS
OF TRIBOTRONIC BEARINGS

Abstract. The design features of tribotronic systems are considered on the example of rotor supports. Basic
approaches to the structural synthesis of fluid friction bearings with integrated functions of automated control and active
control are described. Generalized algorithms for the structural synthesis of rotor systems with active bearings are
presented.

Keywords: tribotronic systems, rotor supports, design, synthesis and analysis, structural synthesis, active
control, simulation, optimization, automated diagnostics.
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3KCHEPUMEHTAJIBHBIN AHAJIN3 TOUHOCTH ONPEJAEJIEHUS
IMOJIOXKEHUSA POTOPA B OITIOPAX KUIKOCTHOT'O TPEHUA

AHHOTanMsl. B cmamve npedcmaenenvl pe3yibmamol IKCHEPUMEHMATbHBIX UCCLE008AHUL NO UIMEPEHUIO
nepemewenull pomopa npu NOMOWU pa3iuyHbIX OAMYUKOE8 GUOPONEpeMeweHUTl U PA3TUYHBIX KOHPUISYPaYusixX yCmano8Ku
IMUX 0amuyukos. JJocmogepuvlil anaius moYHOCMU ONPeOeleHus NOIOICEHUs. POMOPA 8 NOOWUNHUKAX CKOJIbIICEHUS]
HYJICEH He MOAbKO Ol OUASHOCMUKU COCMOSHUSL POMOPHOU CUCMEMbl, HO U Ol 6epUPUKAYUU  PAZTUYHBIX
MAMEMAMUYECKUX MOOeeli POMOPHbIX CUCmeM, 6 MOM 4Yucie OAs 3a0a¥ YRpAgieHus OGUIICEHUEM pOmopd 6
mpubomponHblx onopax. B xode nposedenus sxcnepumenma nOKa3aHusi OAMYUKOS CPAGHUBANUCH C NOKAZAHUSMU
MEXAHUYECKO20 CMPENLOYHO20 MUKpoMempa. Pezyibmamol dKCnepuMenma ROKA3blEalom, Ymo pPasmax UHOYKMUGHbIX
0amuuKkos subponepemenyenull 3HaUUMenIbHo boabULe KOLeOAHUTI POMOPA, USMEPEHHBIX MUKPOMEMPOM, 3a 00UH 060pom
pomopa. Ilokazanus SuUXpemoxo6o2o O0amuuxa 6uUOponepeMewyenutl umern OUana3on Koiebanull, CPASHUMbIL C
UsMEPeHUAMU MUKDOMEMPOM, 4mo Oelaem ux Oonee nooxooawumu O0si OnpedeieHust OeticmeUumenbHo20 NOLONCEHUs
pomopa.

KaroueBble ciaoBa:  pomopHble — cucmemvl, — aKMueHvle  NOOWUNHUKY,  MPUOOMPOHHBIE  ONOpbL,
subponepemewjenuss, 0amyuK nepemeujeHull, Mo4HoOCMb UMepeHull.
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2 EXPERIMENTAL ANALYSIS OF THE ACCURACY OF DETERMINATION
3 THE ROTOR POSITION IN SLIDING BEARINGS
0
B

Abstract. The article presents the results of experimental study of measuring rotor displacements using various
Sibration displacement sensors and various installation configurations of these sensors. A reliable analysis of the
gzccuracy of determining the position of the rotor in sliding bearings is needed not only for diagnosing the state of the
rotor system, but also for verifying various mathematical models of rotor systems, including for problems of controlling
the motion of the rotor in tribotronic bearings. During the experiment, measurements of the sensors were compared with
e measurements of a mechanical pointer micrometer. The results of the experiment show that the range of inductive
bration displacement sensors is much larger than the rotor oscillations measured with a micrometer during one
evolution of the rotor. The readings of the eddy current vibration transducer have a fluctuation range comparable to
measurements with a micrometer, which makes them more suitable for determining the actual position of the rotor.
Keywords: active control system, vibration displacement sensor, rotor.
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NCCIEAOBAHUE BO3SMOKHOCTHU IIPUMEHEHUMSI
NCKYCCTBEHHbBIX HEMPOHHBIX CETEU IJISA AMATHOCTHUKH
POTOPHO-OITIOPHBIX Y3JI0B

AHHOTAUMsA. B cmamve paccmompen 00630p u npuMeHeHue HeupoHHbIX cemell 0/ OUASHOCIUKU POMOPHBIX
cucmem npu nOMOwU mepmozpamm. B cmamve onucano pewienue 08yx 3a0ay aHaiu3a NOLYHEeHHbIX U300PANCEHUT NPU
nomowu Hetiponnvlx cemeil. Ilepsast - 3a0aua kiaccugurayuu, 6mopas — NPeOUKMUEHO20 anamusd. B pewenuu oannwix
3a0au UCnovL3ylomcs 0ee Heliponnvie cemu.: resNet 18 u resNet 34. Ha ocnoge nposedénHuvlx IKCnepumMenmos 6viseienda
Haubonee NOOX0OAWAsT HEeUPOHHA cemb 0N Kidccuuxayuu u npeouxmueHol OUASHOCMUKU POMOPHO-ONOPHO2O
o0bopyoosanus. Pe3ynemamel axcnepumenma nosgonsaom coenams NOJIO0HCUMENbHBIN 861600 O CNOCOOe OUACHOCMUKU
POMOPHBIX CUCHEM NPU NOMOUU UCKYCCTNEEHHBIX HEUPOHHBIX Cemell.

KarwueBble cioBa: mepmozpamma, cnocob, pomopHble OROpbl, U3MePeHUsl, HeUPOHHAsL Cemb.

Paboma evinonnena ¢ ®I'bBOY BO «Opnoeckuii 2ocyoapcmeennwtii  ynueepcumem umenu H.C.
Typzenesa» npu ghunancoeoii noooepricke Munucmepcmea nayku u gvicuiezo oopazosanusn Poccuiickou @edepayuu
6 pamkax npoekma «Co3oanue yughposoii cucmemovl MOHUMOPUH2A, OUAZHOCIUKU U RPOZHO3UPOBAHUSA COCINOAHUA
MeXHUUecK020 000py006aHUA C RPUMEHEHUEM MEXHOI02UU UCKYCCIEEHH020 UHMEIEKINa HA Oa3e omeuecmeeHHbIX
Annapamublx u RPOZPaAmMMHbIX cpeocme», Coznauwenue Ne075-11-2021-043 om 25.06.2021 2.
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A.Yu. RODICHEV, R.N. POLYAKOV, K.V. VASILIEV, EM. MINAEVA

INVESTIGATION OF THE POSSIBILITY OF USING ARTIFICIAL
NEURAL NETWORKS FOR THE DIAGNOSIS
OF ROTARY SUPPORT NODES

Abstract. The article discusses the review and application of neural networks for the diagnosis of rotary systems
using thermograms. The article describes the solution of two problems of analyzing the obtained images using neural
networks. The first is the task of classification, the second is predictive analysis. Two neural networks are used in solving
these problems: ResNet 18 and reset 34. Based on the conducted experiments, the most suitable neural network for
classification and predictive diagnostics of rotary-support equipment has been identified. The results of the experiment
allow us to draw a positive conclusion about the method of diagnosing rotary systems using artificial neural networks.

Keywords: thermogram, method, rotary supports, measurements, neural network.
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A.A. IIETPEHKO, B.C. KYBJIAHOB

INPUMEHEHUE HEFIPO3JIEKTPO§THMYJIHHHH JJI YJIIYHIIEHUSA
ITAPAMETPOB PABOYEU ITAMATH U BHUMAHMUA

AHHOTanusi. B nacmosiwyeil pabome npugedenvl pe3yibmanvl UCCICO08AHUSL 603MONCHOCIU NPUMEHEHUs
HeUPOINeKMPOCUMYTIAYUL NPOCMPAHCMEEHHO DACHPEOCICHHLIM NOJEM UMRYIbCO8 HANPSINCEHUsS. NePUDEPUUecKux
HepeHbIX 00paz0eanull well Olis YIYYuleHus napamempos paboueti namsamu u euumanus. Muwenvio cmumynsayuu
AGNAIOMCS WIETHbLE 2AH2TUU CUMRAMUYECKOU HepeHOU cucmembl. Konmpons (hynKyuonaibuwix usMeHenull ¢ opeanusme
OCYIYeCMBIIeMCsl ¢ NOMOWbIO AHANU3A UBMEHEHUL NAPaAMEempo8 8apuadelIbHOCIU CepOeUH020 PUMMA U 6e2eMAMUGHOU
HepeHOU cucmembvl, OJil OYEHKU Napamempos pabouei NaMsamu U GHUMAHUSL UCNOLb3YEMCsl NCUXOMEMPUIECKUl mecm
dual 2-back. B uccnedogsanuu npumsiu yuacmue 38 000p0BOIbYEE-UCHLIMYEMbIX, DPA30EIEHHbIX C NOMOULIO
PAaHOOMU3AYUY HA OCHOBHYIO U naayebo epynnvi. Pesyniomamul ucciedosanus nokazanu, 4mo npeoiodicennas Memoouka
NO360JI51em YIyHuams noKazameiu paboyeti namsamu U 6HUMAHUS, d MAKJHCe HOPMATU08AMb COCTNOAHUE 8E2eMAMUBHOT
HepeHoul cucmembl. Pe3yibmamul ucciedosanuss Mo2ym 6bimb UCNONb308AHBI NPU PA3pAOOmKe NPOSPAMM U MEMOOUK
OJ151 KOPPEKYUU KOZHUMUBHBIX HABIKO8 8 0OPA308AMENbHOM NpoYecce.

KiaioueBble C€J10Ba:  HEUpOINSKMPOCMUMYIAYUSL, KOZHUMUBHbIE XAPAKMEPUCMUKY, pabouds naMsmby,
BHUMAHUE, 8aAPUADETLHOCTb CEPOCUHO20 PUMMA
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A.A. PETRENKO, V.S. KUBLANOV

NEUROELECTROSTIMULATION AS A METHOD OF INCREASING
WORKING MEMORY AND ATTENTION PARAMETERS

Abstract. This paper presents the results of a study of using the neuroelectrostimulation of peripheral nerve
formations of the neck to improve cognitive skills, namely the working memory and attention parameters of subjects. The
impact was carried out by stimulating the nerve formations of the neck with a spatially distributed field of voltage
impulses. The target of stimulation is the cervical ganglia of the sympathetic nervous system, the control of functional
changes in the body was carried out by changes in the autonomic nervous system based on the analysis of heart rate
variability parameters. The psychometric dual 2 back test was used to assess working memory and attention. The study
involved 58 subjects, divided by randomization into the main and placebo groups. The results of the study showed that
the proposed structure of the multichannel effect, which implements the method of neuroelectrostimulation of the nerve
formations of the neck, improves working memory and attention parameters, as well as normalizes the state of the
autonomic nervous system. The results of the study can be used in the development of programs and methods for the
correction of cognitive skills in the educational process.

Keywords: neuroelectrostimulation, cognitive characteristics, working memory, attention, heat rate variability.
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E.O. BPAHCKAA

BO3MOXXHOCTHU NIPUMEHEHUS CBEPTOUYHBIX HEHPOHHBIX
CETEM JJ151 KJIACCUOUKALIUU COS?TOS[HPIFI
BEPXHEYEJ/IIOCTHBIX ITA3YX [P IU®POBOU TNAPAHOCKOIINN

AHHOTaUMsA. Paboma nocesujena anaiusy 603MONCHOCMU NPUMEHEHUS CEPNOYHBIX HEUPOHHBIX Cemell C Yelblo
BbIAGICHU ~ NAMONO2ULl  BEPXHEYENIOCMHbIX — na3yx npu  yu@poeoi  ouaghanockonuu. Ilpousgeden  Habop
IKCNEPUMEHMATLHBIX OAHHBIX C NOMOWDBIO YCMPOUCMEa yuppoeou oua@danockonuy ¢ yyacmuem YCio8HO 300P06biX
006p08oNIbLYES U NAYUEHNO8 C PATUYUHBIMU NAMOIOSUYECKUMU USMEHEHUAMU 8epXHeyentocmublx nasyx. Ilpeocmasnenui
pe3yibmamsl 00yYeHUsT CEEPMOUHBIX HEUPOHHBIX cemell 07 00pabomKu 3apecucmpuposannvix uzoopasicenuii (182
usobpaosicenus). Ilonyuennvie nokasamenu 4y8cCmeuUmMenbHOCMU U CReyu@duUHOCmU 0N 3a0ayu GbIAGNEeHUS HATUYUSA
NAamon02U4ecKo20 U3MEeHeHUs 8 BePXHEUENIOCMHbIX NA3YXAX OblIU CONOCMABUMbL C paHee NOTYYEeHHbIMU Pe3VIbmamamu
u cocmasunu 90,9 % u 91,7% 0ons onunvl éonnvl 650 um, 81,8% u 91,7% 0Onn onunvl éonnvl 850 um. [lonyuennvle
pe3yipmamol npesvluiaiom NoKA3amenu MOYHOCMU, XapaKkmepHvle Onsi OpYeux Memooo8 CKPUHUHZ OUASHOCTUKU
3a601€6aHUL 6ePXHEUEIOCIMHBIX NA3YX (HAnpumep, Memoo PUHOCKONU), YO NO380JISEN 2080PUMb O NEPCREKMUBHOCIU
npuMeHeHUss 0AHHO20 N00X00d 01 PACNO3HABAHUSL NAMOIOSULECKUX USMEHEHUT 8EPXHEYEIIOCHbIX NA3YX.

KawueBble clioBa: onmuueckas OUuacHOCMuKa, yu@posas Ouag)aHoCKonus, 6epXHewenoCmuvle nazyxiu,
socnanumenvuwvle 3a001€6anUs, ONMUYECKUe CeOUCMad.
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POSSIBILITIES OF USING CONVOLUTIONAL NEURAL
NETWORKS TO CLASSIFY THE STATES OF THE MAXILLARY SINUSES
IN DIGITAL DIAPHANOSCOPY

Abstract. The work is devoted to the analysis of the possibility of using convolutional neural networks in order
to identify maxillary sinus pathologies in digital diaphanoscopy. A set of experimental data was produced using a digital
diaphanoscopy device with the participation of conditionally healthy volunteers and patients with various pathological
changes of maxillary sinuses. The results of training convolutional neural networks for processing registered scattering
patterns of light (182 images) are presented. The obtained sensitivity and specificity indicators for the task of detecting
the presence of pathological changes in the maxillary sinuses were comparable with the previously obtained results and
amounted to 90.9% and 91.7% for a wavelength of 650 nm, 81.8% and 91.7% for a wavelength of 850 nm. The results
obtained exceed the accuracy indicators characteristic of other methods of budget diagnostics of maxillary sinus
pathologies (for example, rhinoscopy), which suggests the prospects of using this approach to recognize pathological
changes of maxillary sinuses.

Keywords: optical diagnostics, digital diaphanoscopy, maxillary sinuses, inflammatory disease, optical
properties.
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JILA. BOHJAPEBA, B.JI. CEJIUXOBA

WUCKYCCTBEHHBIM MUKPOKJIUMAT KAK CPEJICTBO
MNPOTUBOJIEACTBUSI PACIIPOCTPAHEHUIO UHOEKIIUH
N INOAAEP KAHUA KOMPOPTA YEJIOBEKA

AHHOTAUMA. B cmamve npogooumcs amaiuz cOOmeemcmeus mpebosanuil CAHUMAapHoOU U HOPMAMUBHO-
MeXHUYeCKOU OOKYMEHMAYUU COBPEMEHHOMY YPOBHIO SHAHUI O TUAHUU NOKA3AMeNel MUKPOKIUMAMA HA PASMHOJCEHUEe
U pacnpocmparenue 6upycog u Mukpo6os. Ilpedcmagnenvi pe3yaibmamvl IKCNEPUMEHMATbHOZO UCCIeO08AHUS,
3apuxcuposasuiue 00CMAamoyHO cepbesHble OMKIOHEHUs. NAPAMEMPO8 YUeOHbIX NOMEUjeHUll O OONYCKAEMbIX HOPM.
Ilpusooamcs pexomenoayuu no obecneueHuro KOMGOPMHOU U INUOEMUOTOUYECKU DEe30NACHOU 8HYMPeHHell cpeobl
nomewenuil 0OuWecmeeHHbIX OP2AHU3AYUL.

KitoueBble c10Ba: MUKpoKiumMam, nokazamenu MUKpOKIUMAama, napamempul GHYmpeHHetl cpeobl ROMeujeHul,
Komgpopm, snudemuonozuneckas 6e30nacHocmy
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L.A. BONDAREVA, V.D. SELIKHOVA

ARTIFICIAL MICROCLIMATE AS A MEANS OF COUNTERING
THE SPREAD OF INFECTIONS AND MAINTAINING HUMAN COMFORT

Abstract. The article analyzes the compliance of the requirements of sanitary and regulatory and technical
documentation with the current level of knowledge about the influence of microclimate indicators on the reproduction
and spread of viruses and microbes. The results of an experimental study are presented, which recorded quite serious
deviations of the parameters of educational premises from the permissible norms. Recommendations are given to ensure
a comfortable and epidemiologically safe internal environment of the premises of public organizations.

Keywords: microclimate, microclimate indicators, indoor environment parameters, comfort, epidemiological

safety.
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M.I0. KOCTEHKOBA, M.A. CHIOPOBA

ABTOMATHU3UPOBAHHBIA KOHTPOJIb COCTOSAHMUSA ITAHUEHTOB
C HoOMOHIbIO METOJ10B KOTHUTUBHOU N'PA®UKU
B OTAEJIEHUAX PEAHUMAILINU

AHHOTanMs. B cmamve noonumaemces npobrema nogvlueHus PHEeKMuUeHOCMU RPUHAMUSL PEUEHUs. 8PAYOM
Meouyunwl Kpumuueckozo cocmosinus (MKC) no oxazanuio peaHumayuonHot nOMOWU nayueHmy, a maxice npobrema
epaghuueckozo npedcmasienus UHGOpMayuu 0 COCMOSHUY RAYUEHMA, HA NPUMepe €20 OUOXUMUYECKO20 AHANU3A KPOBU.
s Hacnsonoco npedcmagienus nokazamenei Kposu NAyueHmd, HAXo0Aue2o0cs 6 OmOeNeHUU PeaHuMayuu U
unmencusnou mepanuu (OPHUT), evibpanvt memoobl KOZHUMUBHOU 2paguKi, adanmuposanHvie OJisi 0mMoopaicenus
MHO20MEPHBIX MeOUYUHCKUX Oanuwix. Ha ocnoge ananuza mamepuana 2paguyuecko2o npedcmaegienuss MeOOaHHbIX, d
MAaKdice aHaIu3a UHMepPsanlos HOPMbl U NAMOIOUU BUOXUMUYECKO20 AHANU3A KPOSU ABMOPAMU CMAMbU NPediodiceH
6APUAHM  CREYUATUSUPOBAHHOU NPOSPAMMbL C «OpYHCcecmeenHbiM unmepeticomy. Cywecmeennoe npeumyuecmso
MAK020 NPOSPAMMHO20 HPOOYKMA 3AKIIOYAEMCsl 6 KAYeCMGEHHOM U CB0EEPEMEHHOM NOIYYeHUU HeoOX0OUMOl
ungopmayuu 0 cocmosiHuy nayueHmos. A 6 OanvHeluleM - NPU RPUHAMUU DEUeHUs 8pavyoM Ol Cmaduiuzayuu
nayuenma.

KaroueBble cioBa: peanumayusi, MOHUMOPUHE, KOSHUMUBHAA epaura, cucmema nOOOepiICKU NPUHSMUS
pewenul, MeOUYUHa KPUMUYeCKUX COCMOSHUL, OUOXUMUYECKUU AHANU3 KPOBU, UHMEPBALbl HOPMbL U NAMOL02UU
nokazameineti Kposu.
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M.Yu. KOSTENKOVA, M.A. SIDOROVA

AUTOMATED PATIENT CONTROL USING COGNITIVE GRAPHICS
METHODS IN THE ICU

Abstract. The article raises the problem of increasing the efficiency of decision-making by a critical care
physician (CCM) to provide resuscitation care to a patient, as well as the problem of graphical presentation of
information about the patients condition, using the example of his biochemical blood test. For a visual representation of
the blood parameters of a patient in the intensive care unit (ICU), cognitive graphics methods adapted to display
multidimensional medical data have been selected. Based on the analysis of the material of the graphical representation
of medical data, as well as the analysis of the intervals of the norm and pathology of the biochemical blood test, the
authors of the article proposed a variant of a specialized program with a “friendly interface”. A significant advantage of
such a software product is the high-quality and timely receipt of the necessary information about the condition of patients.
And in the future - when making a decision by a doctor to stabilize the patient.

Keywords: resuscitation, monitoring, cognitive graphics, decision support system, critical care medicine,
biochemical blood test, intervals of normal and pathological parameters of blood.
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A.H. KAYAHOB, B.B. KAMEHCKUI, H.A.KAYAHOB

METOJIUKA KOHTPOJISI QJIEKTPOMATHUTHOM OBCTAHOBKH
B CAHUTAPHO-OXPAHHOM 30HE BO31YIIHOHN JUHUU
JJEKTPOIIEPEJJAYHN

AHHOTanMsl. B cmamve paccmompena npeonazaemas aémopamu Memoouka Onsi KOHMPONs U OYEHKU
INEKMPOMASHUMHOU 0OCMAHOBKU 8 CAHUMAPHO-0XPAHHOU 30He 8030VUIHBIX TUHULL DIeKMpPonepedaiu 6a3upyrowaici Ha
npoepammuom npooykme ELCUT. Memooduka no3eonsem paccuumams OCHOGHbIEC NAPAMEMPbL DIEKMPOMASHUMHO2O
nOJIsl, BOZHUKAIOWE20 BOKPY2 6030YWHOU JUHUU DIAEKMPOonepeoayu Oiisi PA3IUYHBIX PeXNCUMO8 e€ pabomvl ¢ y4emom
VPOGHSI HANPANCEHUL, DNIeKMPOPU3UUECKUX CBOLUCE €€ dNeMeHmo8 U OKpydcarwell cpeovl, KAk Ha Ccmaouu
NPOEKMUPOBANUsL, MAK U 8 NPOYeCcce IKCNIYAMAyuU.

KuaroueBble ci10Ba: memoouka, HanpsisCeHHOCMb 1EKMPUYECKO20 U MAZHUIMHO20 NOJiel, 2NeKmpoQu3uiecKue
C8OUCMBA  MAMEPUANos, OKPYICAIOWAss Cpedd, DIeKMPOMASHUMHAL 0OCMAHOBKA, CAHUMAPHO-OXPAHHASL 30Hd,
6030YWIHAS TUHUS 2IeKMPOonepeoayl, 8Uobl GIUAHUS, eMKOCMHOE, UHOVKIMUGHOE U KOHOYKIMUGHOE.
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AN. KACHANOYV, V.V. KAMENSKY, N.A. KACHANOV

METHOD OF MONITORING THE ELECTROMAGNETIC SITUATION IN
THE SANITARY PROTECTION ZONE OF THE OVERHEAD POWER LINE

Abstract. The article considers the methodology proposed by the authors for monitoring and assessing the
electromagnetic situation in the sanitary protection zone of overhead power lines based on the ELCUT software product.
The technique allows calculating the main parameters of the electromagnetic field that arises around an overhead power
line for various modes of its operation, taking into account the voltage level, the electrophysical properties of its elements
and the environment, both at the design stage and during operation.

Keywords: methodology, electric and magnetic fields, electrophysical properties of materials, environment,
electromagnetic environment, sanitary protection zone, overhead power line, types of influence, capacitive, inductive and
conductive.
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MEXAHUYECKUX U BUOMEXAHUYECKUX CUCTEM»
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3.A.TO/)XAEB, 1.C. MAJIAXOB

IHPUMEHEHUE AJAIITUBHBIX XOJOBbIX CUCTEM
HOAPECCOPUBAHUA MOC Ui CHUKEHUA BUBPOAKTUBHOCTH
OT OIIOPHOM NOBEPXHOCTHU

AHHOTauMs. B cmamve paccmampugaemcs npumeneHue HeUpOHHOU cemu 8 cucmeme noopeccopUBaHUs]
MOOUNILHO20 — 9HEP2OCPEOCmBA  CeNbCKOXO3AUCBEHHO20 — HASHAYEHUS C  Yeabl0  CHUJICEHUS  OUHAMUYECKOU
HAZPYIHCEHHOCU.

KaiodeBble ciioBa: moOunbHoe 3Hep2OCpPedCmeo, BUOPOHASPYIHCEHHOCMb, CUCIEMA NOOPeccopUBanUs,
HelpoHHas cemb, 001208€4HOCHIb.
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Abstract. This article discusses the application of a neural network in the sprung system of a mobile agricultural
power vehicle in order to reduce the dynamic load.
Keywords: mobile electric vehicle, vibration loading, sprung system, neural network, durability.
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P.JI. THMUTUCTE, A.P. ABJIAEB

AHAJIN3 NCITOJIb3OBAHUMSA HA CYJAX KOXKYXOTPYBYATBIX
TEIIVIOOBMEHHBIX AIIITAPATOB

AHHOTanMs1. B cmamvee paccmampugaemcest poiib KOACYXompyouamvix menio0OMeHHbIX ANNAPAMos 8 CYO08bIX
cucmemax — obecneueHusi  2IAGHOU  dHepeemuueckou  ycmanogku.  Onucamvl — 0CObEHHOCMU — NPUMEHEHUS
KOJICYXOMPYOHAmMuIX Menjio0OMEHHbIX annapamosd Ha Kopabnsax U HA CReYUAIU3UPOSAHHBIX BOCHHLIX CYOaXx.
Paccmompenvl  00cmouHcmea u HeOOCMAmKU  KONCYXOmMpYyOuamvlx annapamos u cyo008oe HPUMEHEHUe CaMblX
PACHPOCMPAHEHHBIX UX MUNOB: MACI0-, B000- U 6030yx00xﬂa0umeﬂed Iloopobno paccmompero ycmpozlcmeo cucmemvl
YEHMPATLHO20 OXAANCOEHUS. NPECHOU 6000ii Ha cyoax, a makdice e€ pazoeienue Ha 6blcm<omemnepamypyblu KOHmMYp U
HU3BKOMEMNEPAmypHblll KOHMYP, C YKa3anuem ux nasnavenusi. M 0an o6wull npunyun ycmpoucmea MacasHou cucmeme
211a6H020 d8ucamenss U 0COOEHHOCMEN MeMNnepamypHo2o pezyiuposanus. Ilpusedena cydosas Mmacisimas cucmema
napomypOuHHoi ycmanosku ¢ eé onucanuem. M pacnucanvt mpu cnocoba pe2yiuposanusi memMnepanmyp oxXiaicoaemou
UNU HOOOSPEBAEMOU HCUOKOCMU 8 CUCIEMAX C KONCYXOMPYOUAMbIMU MENL00OMEHHBIMU ANNAPAMAMU NPU MEHSTOUUXCSL
PedNCUMax IKCHLYamayuil CyO008ol IHeP2emu1ecKol YCMano8Ku npu 0SUNCEHUU CYOHA U3 NOPMA 6 NOPHM.
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R.D. TIIGISTE, A.R. ABLAEV

ANALYSIS OF VESSELS SHELL AND TUBE HEAT
EXCHANGERS USING

Abstract. The article discusses the role of shell-and-tube heat exchangers in vessel supply systems for the main
power plant. The features of shell-and-tube heat exchangers using on ships and on specialized military vessels are
described. The advantages and disadvantages of shell-and-tube devices and vessel application of their most common
types: oil, water and air coolers are considered. The device of the central cooling system with fresh water on ships is
considered in detail, as well as its division into a high-temperature circuit and a low-temperature circuit, indicating their
purpose. And the general principle of the arrangement of the oil system of the main engine and the features of temperature
regulation are given. The ship oil system of a steam turbine plant with its description is given. And three ways of regulating
the temperatures of the cooled or heated liquid in systems with shell-and-tube heat exchangers are described under
changing operating modes of the vessels power plant when the vessel moves from port to port.

Keywords: shell and tube heat exchangers, marine heaters and coolers, oil coolers, fresh water coolers, air
coolers, fresh water central cooling systems, main engine oil systems, high-temperature circuit, low-temperature circuit,
temperature control methods.
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B.A. TOJIEHKOB, C.I0. PAJTYEHKO, J1.0. JOPOXOB

BJIMAHUE UCTOPUHU JE®POPMHUPOBAHUSA U PEXXUMOB
TEPMUYECKOM OBPABOTKH HA MEXAHUYECKUE CBOUCTBA
HUMKEJIEBBIX JIEHT TOJIIIXTHOMA 0,05 MM

AHHOTAUMA. Paccmompena mexuono2usi u3eomoeieHus aeHmuvl Hukenegoti monwunou 0,05um 6 msaekom
COCMOSIHUU, NPOAHATUSUPOBAHBL OeheKmbl U NPOBEIEH P50 IKCHEPUMEHMAIbHBIX pabom Ot OYEeHKU GUSHUSL UCTOPUU
0ehopMUPOBAHUSL U PENHCUMOE MEPMULECKOU 0OPAOOMKU HA KAYeCm80 20Mo8020 NPOOYKMA.

KaroueBble ciioBa: obpabomka Memaniog OAGieHUeM, KOMNIEKCHOE JOKATbHOE HAZPYIICeHUe, HUKelesble
Jlennmbl U obeU, OmIHCU2, NPOKAMKA C HAMAICEHUE U NPOMUBOHAMSICEHUEM, UCTLIMAHIE HA 8blOAGIUSANHUE TUCTO8 U
Jiennm, Memoo DpuKcena.
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V.A. GOLENKOYV, S.Y. RADCHENKO, D.O. DOROHOV

INFLUENCE OF THE HISTORY OF DEFORMATION AND HEAT
TREATMENT MODES ON THE MECHANICAL PROPERTIES OF 0.05 MM
THICK NICKEL TAPES

Abstract. The technology of manufacturing a 0.05mm thick nickel strip in a soft state is considered, defects are
analyzed and a number of experimental works are carried out to assess the influence of deformation history and heat
treatment modes on the quality of the finished product.

Keywords: metal processing by pressure, complex local loading, nickel tapes and foils, annealing, rolling with
tension and anti-tension, extrusion test of sheets and tapes, Eriksen method.
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10.0. CTPEJISIHAA

OBECIHIEYEHUE CTABWJIBHOCTH HTAPAMETPOB KAYECTBA
AETAJIEW HA TAXKEJIbIX TOKAPHBIX CTAHKAX 3A CHET
IMPUMEHEHUA CUCTEMbI IUHAMNYECKOU CTABUJIN3ALINHU

AHHOTaUMsI. B Hacmosyeli cmamve npueoosImes npooieMsbl U nymu peulenusi obecneyenus cmaduibHOCmu
napamempos Kauecmea Oemanell HA MANCENbIX MOKAPHBIX CMAHKAX Npu  4Ucmosol obpabomke. H3zoenus,
obpabamvisaembie HA MANCENbIX CIMAHKAX VHUKATIbHYL, OHU 00AA0A0Om 0COObIMU CEOUCMBAMU, KOMOPble HE0OX0OUMO
VUUmMbl8ams npu MexaHuueckou oopabomre. /s yempaneHusi ROZpeuHocmel CUCeMbl AGMOMAMU1LecKo20 YNpaeieHus.
MoOdelb cucmemvl npusedena K gopme, He mpebyoweli ouppepenyuposanus cueraia ynpaeieHus. /i pearusayuu
ONMUMATILHO20 YAPAGIEHUSL NPOYECCOM MOYCHUSI CURME3UPOBAHA NOOCUCIEMA OYEHKU 6eKMOPA COCMOSHUSL ONepayuu
muna @Qurvmpa Kaimana-bBolocu u nokazama 603MONCHOCMb  UCHOJL308AHUS  CMAYUOHAPHO20 — Quibmpa.
Cunmesuposana CAY onepayueil uucmogo2o mouenus, npumMeHeHue KOmopou no3gosem obecneuums cmaouibHOCMb
nokasameinei kavecmea npu peaiusayuu cucmemou IV npedenvuvix epanuunvix yukios. Paspabomannas cucmema
n0360J151em CKOMNEHCUPOBATNb OMPUYAMENLHOE GIUSHUEC GHEUHUX GO3MYULCHUIL.

KarueBble c10Ba. msoicenviii CaHok, Yucmogoe moyueHue, CUCmema asmomamuyecko2o ynpagieHus,
¢unemp Kanmana-bvrocu, cmoxacmuyeckuu Habi00amens.
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YU.O. STRELYANAYA

ENSURING THE STABILITY OF THE QUALITY PARAMETERS
OF PARTS ON HEAVY LATHING MACHINES THROUGH
THE APPLICATION OF THE DYNAMIC STABILIZATION SYSTEM

Abstract. This article presents the problems and solutions to ensure the stability of the quality parameters of
parts on heavy lathes during finishing. Products machined on heavy machines are unique, they have special properties
that must be taken into account when machining. To eliminate the errors of the automatic control system, the system
model is reduced to a form that does not require differentiation of the control signal. To implement the optimal control
of the turning process, a subsystem for estimating the state vector of an operation of the Kalman-Bucy filter type is
synthesized and the possibility of using a stationary filter is shown. The ACS was synthesized by the operation of finishing
turning, the use of which makes it possible to ensure the stability of quality indicators when the CNC system implements
limiting boundary cycles. The developed system makes it possible to compensate for the negative impact of external
disturbances.

Keywords. heavy machine tool, fine turning, automatic control system, Kalman-Bucy filter, stochastic observer.
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A.N. BOXOHCKMIA, HY. BAPMUHCKAS, H.I1. PhDKKOBA

UCCJEJOBAHUE HEJIMHEHHBIX KOJJEBAHUIN ®U3NYECKOI'O
MASITHUKA BOJTHOBOM SQHEPI'OYCTAHOBKU

AnHoTanus. Paccmompenvl Henunelinvle KoneOanus Qu3uveckozo MAasmHukd GONHOBOU IHepeemuvecKou
YCMAHOBKU NPU 08YXKOMNOHEHMHOM Pe2YIAPHOM BOTHOBOM 8030elicmeuu U yyeme noae3nou naepysku. Ommeueno, ymo
Manvie UsMeHeHUsT UCXOOHBIX OaHHBIX NPUBOOSM K CYUeCBEHHOMY KOAUUECMBEHHOMY U KA4eCMBeHHOMY USMEHEHUIO
Xapakmepa Koieoanuti MasmHuKd.

KiaueBble cJI0Ba: KoneOaHUsi HETUHENHBIX CUcmeM, YpdeHeHue @OU3UYecKoe0 MAsMHUKA, YUCTeHHOoe
UHMEe2PUPOBAHUE YPABHEHUS, AHANU3 HETUHEUHBIX KONeOAHU.
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A.I. BOKHONSKY, N.I. VARMINSKAYA, N.P. RYZHKOVA

STUDY OF NONLINEAR OSCILLATIONS OF THE PHYSICAL
PENDULUM OF A WAVE POWER FACILITY

Abstract. Nonlinear oscillations of the physical pendulum of a wave power facility are studied with a two-
component regular wave action and taking into account the payload. It is noted that small changes in the initial data lead
to a significant quantitative and qualitative change in the nature of the pendulums oscillations.

Keywords: vibrations of nonlinear systems, physical pendulum equation, numerical integration of the equation,
analysis of nonlinear vibrations.
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A.IT. BACIOTEHKO, A .. BAJIJAKNH

NHAYKTUBHASA UBSMEPUTEJIBHASA CUCTEMA
K IIVMIOCKOIIIVINM®OBAJIBHOMY CTAHKY

AHHOTanusi. B cmamve paccmampugaemcs: UHOYKMUGHAS, USMEPUMEbHASL CUCMEMA K O8YX-UUNUHOCTbHOMY
NIOCKOUWIUPOBANLHOMY CIMAHKY, Pe3YIbmamsl UCCLeO08AHUSL MEeMPONOSUYECKUX XAPAKMEPUCTIUK UHOYKMUBHBLX
npeobpazosamerei, yeiblo KOMopsix sGISemcs NOGbIUEHUs. MOYHOCMU UBMePeHUst U 06pabomku demalell Ha OCHOGe
Gopmuposanus, nodasaemvix 8 cxemy CMAaHKA, YAPAGIAOWUX KOMAHO. Paccmompenvr memoowvt obpabomku demaneti na
HIOCKOWIUDOBANbHBIX CIMAHKAX, CPEOCmEd aKMUBHO20 KOHMPOs Oemanell, OCYyWeCmeIsouux KOMHEHCAYUIo
MEXHON02UHECKUX NOZpeuHOCmell U nogvluenue mounocmu obpabomku. Ilpugedenvt cxema UHOYKMUBHO2O
npeobpasosamensi OpoCcenbHO20 MUNA ¢ NEPEMEHHOU BETUUUHOU 8030VUHO20 3A30PA MeNCOY AKOPEM U CepOeHHUKOM,
Oonucanue NpUHYUNG Oeucmeus U 3a6UCUMOCIU UHOYKIMUGHOCTNU KAMYWKU OM KOHCMPYKMUGHbIX NAPAMEMPOs Osl
npeobpazosamenei oupgepenyuanviozo u neoupgepenyuanvroco munos. Ilposedeno mooderuposanue CMamuyeckux
Xapaxkmepucmux UHOYKMUBHLIX npeodpazosamenell Oupgepenyuanvhoco u HedupgepenyuarbHoco munos npu
PA3IULHBIX COHEMAHUSIX KOHCMPYKMUBHBIX NAPAMEMPO8, ONpedeiehvl OUANA30Hbl USMEPEHUsL U YYECMEUMETbHOCTIL.

KaloueBble cioBa: niockoe wiugosanue, aKmugHulili KOHMPOIb, YNPAGIsiowue KOMaHObl, UHOVKIMUGHDbII
npeobpazosamev, OUANA30H USMEPEHUS], YYECIEUMETbHOCb.
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A.P. VASYUTENKO, A.I. BALAKIN

INDUCTIVE MEASURING SYSTEM TO FLAT-GRINDING MACHINE

Abstract. The article discusses an inductive measuring system for a two-spindle flat-grinding machine, the
results of a study of the metrological characteristics of inductive converters in order to improve the accuracy of
measurement and processing of parts based on the formation of control commands supplied to the machine circuit.
Methods of processing parts on flat-grinding machines, means of active control of parts in order to compensate for
technological errors and improve the accuracy of processing are considered. A diagram of an inductive choke-type
converter with a variable air gap between the anchor and the core, a description of the principle of operation and the
dependence of the inductance of the coil on the design parameters for converters of differential and non-differential types
is given. Static characteristics of inductive converters of differential and nondifferential types are modeled for various
combinations of design parameters, measurement ranges and sensitivity are determined.

Keywords: flat grinding, active control, control commands, inductive converter, measuring range, sensitivity.
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JI.C. EOPEMOBA, T.JI. HEMAKHWHA, A.B. KY3bMHWHA

CPABHEHME ITPOU3BOJACTBEHHBIX MOIITHOCTEM
HPOMBIHIJVIEHHBIX HPEAITPUATUU PETUOHA

AnHoTanMs. Jana oyenxa cumyayuu npomviunennocmu 8 Poccuiickoii @edepayuu, eé nonodicenue 6 Mupogom
cydocmpoeruy, OUHAMUKA CMOUMOCIU U Koauyecmea nocmpoennvix ¢ P® cyoos. I[Ipedcmasnenvt nexomopbvie
cmpamezuu pasgumus Apkmuueckoii 30nvl PO neobxo0umocms nocmpoiiku HO8bIX cy008 U MOPCKUX COOPYIHCEHUTI Os
ux peanuzayuu. Oceewena cumyayus Ha cyoocmpoumenvHvix npeonpuamuax Kpvima ¢ nacmosawee spems, a maxice
npUBeOeHa CPASHUMENbHAS XAPAKMEPUCMUKA HEKOMOPLIX u3 Hux. Paccmompenvt ocnosuvle npobiemvr ¢ Kpvimckom
CYOOCMpPOeHUY U BO3MONMCHOCTb UX peuleHus Ha npumepe Hopesedcckozo cydocmpoenus.

KiloueBble ciioBa: Apkmuka, apkmuueckoe cy0oxodcmeo, cyoocmpoenue Kpvima, anaius, Kpumepuu,
cyoocmpoumensHblil 3a800.
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L.S. EFREMOVA, T.L. CHEMAKINA, A.V. KUZMINA

COMPARISON OF PRODUCTION CAPACITIES OF SHIPBUILDING
COMPANIES IN THE CRIMEA

Abstract. An assessment of the situation of the shipbuilding industry in the Russian Federation, its position in
the world shipbuilding, the dynamics of the cost and number of ships built in the Russian Federation is given. Some
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strategies for the development of the Arctic zone of the Russian Federation are presented, the need to build new ships

and offshore structures for their implementation. The situation at the shipbuilding enterprises of the Crimea at the present

time is highlighted, as well as a comparative characteristic of some of them. The main problems in the Crimean

shipbuilding and the possibility of their solution on the example of the Norwegian shipbuilding are considered.
Keywords: Arctic, Arctic shipping, Crimean shipbuilding, analysis, criteria, shipyard.
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A.H. KPYTOBOU

NCCJIEJOBAHUE TPOLECCOB JEQ@OPMAILINHN T'PYJTHOU KJIETKH
IMPU CEPAEYHO-JEI'OYHOU PEAHUMALINU

AnHOTauMA. [Ipu nposedenuu MepoOnpusmull o CepOeYHO-1e20YHOU PeanumMayul K 2pyOHouU KiemKe YenoseKd
NPUKAAObIBAIOM YCUNUSA 3A0AHHOU YaACMOmMbl, 05l CO30AHUSL KOMOPbIX NPUMEHAIOM dNIeKmpuiecKue npusoovl. Ycuue,
co30aeaemoe nPuB0OOM He OOJICHO MPABMUPOEANb OpeaHbl nayuenma. /s Rayuenmos pasiuyHo20 meioCioNCeHUs:
yeuaue 00NIHCHO OblMb PA3HBLIM U 00eCneuu8amy 3a0anHyro degpopmayuro 2pyoHou Kiemku. Paspabomana u uccredosana
KOHCMPYKYUSL CEPOCUHO-TE20UHO20 DEeaHUMAmopd, 8 KOMOPOM YCUiue Onpedelsiemcs no Oamuuky moka ¢azvl
ogueamensi U Modicen NOO0ePICUBAMbCsL HA 3a0aHHOM ypoeHe. Ha ocnosanuu modenuposarnus oegpopmayuu epyonou
KAemKU paspabomanvl pekoOMeHOayuu no 8bl00py MAKCUMATLHO2O YCUMUS NO Pe3VAbIMAamam 6HeuwHe20 0CcMompa
nayuenma.

KioueBble ciioBa. Onexmpuueckuii Osuzamenb, YUKIUYECKUe YCUTUSA, CePOeUHO-Te20UHAsl PeanuMayus,
oamuuk moxa.
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AN. KRUGOVOY

INVESTIGATION OF THE PROCESSES OF DEFORMATION
OF THE CHEST DURING CARDIOPULMONARY RESUSCITATION

Abstract. When carrying out measures for cardiopulmonary resuscitation, efforts of a given frequency are
applied to the human chest, for the creation of which electric drives are used. The force generated by the drive should
not injure the patients organs. For patients of different physiques, the effort should be different and provide a given
deformation of the chest. The design of a cardiopulmonary resuscitator has been developed and investigated, in which
the force is determined by the motor phase current sensor and can be maintained at a given level. Based on the modeling
of chest deformity, recommendations have been developed for choosing the maximum effort based on the results of an
external examination of the patient.

Keywords: Electric motor, cyclic efforts, cardiopulmonary resuscitation, current sensor.
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A.B. HEMEHKO, M.M. HUKUTUH

JTJNTEJBHBINA MPOIT'HO3 BE3OTKA3HON ®UHUILIIHON
OBPABOTKH JETAJIN

AnHoTanus. [Ipednosicena MmemoOuxa. oyenxu 6e30MKAZHOCMU Npoyecca QuHUWHOT 00pabomKu  3a0aHHOL
KpusoauHetino nogepxnocmu. Ilpeonodcen KoruuecmeeHHulil Kpumepuil, NO380IAI0WUL OYeHUTNb KaYecmeo eedyuyelic 0opabomxu ¢
VYemom coomeemcmeus haxmuieckoll U pacuemHoil NOBEPXHOCMEN ¢ y4emom makux Qakmopos Kak pasHas CIOHCHOCHb 00pabomKu
yenmpa u Kpaes, cpeoHsas CKOPOCHb UHCMPYMEHMA 8 KAXCOOU MmouKe U JOKAIbHO CO30a8demMoe YCuiue Mexcoy UHCMpyMeHmom u
oemanvio.

KaoueBble ciioBa: Quuuwinas odpabomka, 06pamuas cesa3b, pexcum oopabomxu, Kauecmeao no8epxHoCmu,
KOHMPOb 2eoMempuu.
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A.V.NEMENKO, M.M. NIKITIN

LONG-TERM PREDICTION OF A FAIL-FREE FINISHING OF A PART

Abstract. A technique for assessing the reliability of the process of finishing a given curved surface is proposed.
A quantitative criterion has been proposed to evaluate the quality of the ongoing processing, taking into account the
correspondence between the actual and calculated surfaces, taking into account such factors as the different complexity
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of processing the center and edges, the average speed of the tool at each point, and the locally generated force between
the tool and the part.
Keywords: Drilling, twist drills, rough drilling, normal stresses, shear stresses.
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