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TEOPETUYECKAS MEXAHUKA U EE lNPUJTIOXXEHUA

VJIK 621.785

A.B.T'TAJTJAKTHOHOBA, A K. EMAJIETIMHOB

POCT HOPBI ITPU BBICOKOM I'PAJIMEHTE TEMIIEPATYPBbI
B IIJTACTHHE U3 ' KAPOIIPOYHbBIX HUKEJIEBBIX CIIJTABOB

AHHoOTauus. Paccmampusaemcs cKOpocms pocma nop KPUMuyeckozo paouyca npu 6030elicmeull 8blCOKUX
memnepamyp ¢ y4emom napamempos Mukpocmpykmypol. Ilpusedena cucmema ypasneHuii 0iisl CKOpOCmu pocma nopbvl
NpU OAHHBIX YCIOBUSX 8 HAHOCHPYKMYPHBIX HUKENEBbIX CNIABAX.

KuroueBble cj10Ba: KonyeHmpayus 6aKaHculi, nepecvliyjeHue 8aKancuamu, CKOpoCcms pocma nopbl, 6blCOKUL
memMnepamypHulil SpadueHm, HeaponpouHvle Cniasbl.
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A.V. GALAKTIONOVA, A K. EMALETDINOV

PORE GROWTH WITH A HIGH TEMPERATURE GRADIENT IN PLATE
MADE OF HEAT-RESISTANT NICKEL ALLOYS

Abstract. We consider the growth rate of a critical radius pore when exposed to high temperatures, taking
into account the parameters of microstructure. The system of equations for the pore growth rate under the given
conditions in nanostructured nickel alloys is given.



MarepuaJibl MeKIYHAPOIHON HAYYHO-TEXHUYECKOl KOH(pepeHunH

Keywords: vacancy concentration, vacancy supersaturation, pore growth rate, high temperature gradient,
heat-resistant alloys.
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MEXAHUKA JE®OPMUPYEMOI'O TBEPLOIO TEJIA,
ANHAMUKA U TIPOYHOCTbH

YK 534.833.5

3.A. POMAHEHKO, I'.C. PYCCKUX, 3.H. COKOJIOBCKUI

MNOBBINIEHUE 3BYKOU3OJIAIIMOHHON XAPAKTEPUCTUKH
CETYATO-IVIACTUHYATOM MAHEJIA ITYTEM ONITUMU3ALIUU
I'EOMETPUM IIVIACTHUH

AuHotauus. Obecneuenue 38YKOU30AYUU HUSKOUACIOMHO20 WIYMA AGIAEMCA AKMYAIbHOU 3adayeli
obnacmu mexHu4eckol U apxXumeKkmypHoOlU axKycmuku. B Hacmoswee epemsa OunamuuHo paseueaemcs Kiacc
KOHCMpYKyull, pewaowux oannyio npobremy. Dggexmusnocms odocmueaemcs onpedeneHHblM NoCmpoeHuem
2eoMempuU U3OIUPYIOWUX Npespac, OMIUYAIOUUMCS OM KIACCUYECK020 n00x00d. O0beKmoMm OaHHO20 UCCTe008aANUS.
A678eMcs 2UOKAs MHO2SOCIOUHASL 36YKOU30NUPYIOWAs. nauenv. JKecmkue @Hewlnue CloU NpeOCmasieHvl HAOGOpPoM
MEMANIUYECKUX KBAOPAMHBIX NIAMUH, CPEOHAS YaACMb — CIOU 0A3aNbMOBOU MKAHU, 3AKPENIEHHble HA MEMALTUYECKOU
cemxe. Tubkocmv nanenu obecnedu8aemcss HAIUYUEM 3A30pP08 mexcoy niacmumamu. Hszeecmmuo, umo 3asopvl u
omeepcmust chudicaiom  38yKouzonayuio. 11osmomy HeobXo0umo onpedenumsv pPAYUOHATbHbIE HYMU ORMUMU3AYUL
KOHCMpYKyuu 0Jisk YCmMpaHeHus: yKasauHozo s¢gpgexma. B 0annom uccaedosanuu:

1) npusedena pacuemras oyeHKa 3a6UCUMOCIU 38YKOUZOTAYUU OM 6ETULUHbL 3A30PA;

2) npeonosicer Memoo onmuMu3ayUY KOHCMpYKyu.

Pesyromamol, nonyuennvie npu aHaAIUMuyecKou OyeHKe 38YKOU30AYUU, NOOMBEPHCOAIom dPHeKmusHocms
npeonodcenno2o memooa. Texnuueckoe peuterue npeoCcmasisAemcsa NPOCHvIM 08 Peanrusayiu.

KnroueBble cioBa: 3gykousonayus, 36yKOU3OMUPYIOWAs NAHENb, aKyCMuyecKue Omeepcmus, Hu3Kue
4acmomoi.
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E.A. ROMANENKO, G.S. RUSSKIKH, Z.N. SOKOLOVSKY

INCREASE OF SOUND INSULATION OF THE GRID-PLATE PANEL
BY OPTIMIZING THE PLATES GEOMETRY

Abstract. Ensuring of the sound insulation of low-frequency noise is an actual task in the field of technical and
architectural acoustics. Currently, the class of structures solving this problem is dynamically developing. Efficiency is
achieved by a specific geometry of insulating barriers, different from the classical approach. The object of this study is
a flexible multi-layer soundproofing panel. The hard outer layers are represented by a set of metallic square plates, the
middle part - layers of basalt fabric, fixed on a metal grid. The flexibility of the panel is provided by the presence of
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gaps between the plates. It is known that gaps and holes reduce sound insulation. Therefore, it is necessary to
determine the rational ways to optimize the structure to eliminate this effect. In this study:

1) provides a calculated estimate of the dependence of sound insulation on the size of the gap;

2) proposed a method of optimization of the structure.

The results obtained in the analytical evaluation of sound insulation confirm the effectiveness of the proposed
method. The technical solution is simple to implement.

Keywords: Sound insulation, soundproofing panel, acoustic holes, low frequencies.
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A.A. MYPABLEB, A.C. TAPAITAHOB, H.C. MAPKOBA, O.A. TPAYEBA

UCCJIEJOBAHUE HOMUHAJBHON MOBEPXHOCTH KPYTOBOT' O
3VBA IIJIACTMACCOBOT'O HWJINHAPUYECKOT'O KOJECA
MTPU ®OPMOOBPA30OBAHUN METO/IOM ITOCJIOMHOTO
HATUTIABJIEHMS (FDM)

AHHOTAIMA. B cmamve npogodumcsa ananu3 naOWAOU HOMUHATBHOU NOBEPXHOCMU KpYe06020 3V0a
yunuHopuyeckoeo koiaeca. OnpeodeneHsvl akmopsi, Om KOMOPbIX 3a8UCUM HAOWAOb: MOOYIb U KOIUYECmE0 3Y0bes.
Paccmompenvt ocobennocmu popmoodpazoeanuss nIACMMACCO8bIX YUTUHOPUUECKUX KOAeC C Kpyeo8biM 3y00M RO
mexnonoeuu FDM. Ilonyuena 3D-mo0enb HOMUHATBHOU —NOBEPXHOCMU  KPY208020 3Y0d, HA  OCHOBAHUU
Mamemamuyeckou Mooeau. Ycmanoeieno, umo ¢ yseauieHuem yucia 3y0vee usmMeHaemcs HOMUHAIbHAS NOBEPXHOCHIb
He3HauumenvHo. H3menenue Mooyia 3y64amozo Kojeca OKa3vleaem CywecmeeHHoe eIuAHUe HA pasmepsbl HAoWaou
HOMUHATLHOU NOBEPXHOCHIU.

KnroueBble c10Ba: HOMUHATLHASA NOBEPXHOCHb, MAMEMAMUYECKOE MOOETUPOSAHILe, KPY2080l 3)0, Koleco ¢
Kpy208blM 3Y00M, adoumuenvle mexuonozuu, FDM, niacmmaccogvie 3ybuameie koneca.
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A.A. MURAVEYV, A.S. TARAPANOV, N.S. MARKOVA, O.A. GRACHEVA

INVESTIGATION OF THE NOMINAL SURFACE OF THE CIRCULAR
TOOTH PLASTIC CYLINDRICAL WHEEL WHEN PRODUCING
BY TECHNOLOGY FDM

Abstract. The article analyzes the area of the nominal surface of a circular tooth of a cylindrical wheel. The
factors that determine the area: the module and the number of teeth. The features of the shaping of plastic cylindrical
wheels with a circular tooth according to the FDM technology are considered. A 3D model of the nominal surface of a
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circular tooth, based on a mathematical model, was obtained. It is established that with an increase in the number of
teeth the nominal surface changes slightly. The change in the modulus of the gear has a significant effect on the size of
the area of the nominal surface.

Keywords: nominal surface, mathematical modeling, circular tooth, a gear wheel with a circular tooth,
additive technology, FDM, plastic gears.
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H.H. TPY®AHOB, B.5. CAMOMJIOB

ONTUMM3ALINA TEXHOJOI'MYECKOI'O MIPOIIECCA PEHOBAIINU
C UCHHOJIB30BAHUEM MATEMATHYECKOI'O AIIITAPATA
HEYEKTKOHN JJOT'UKHA

AHHOTAUMSA. B cmamve paccmompena onmumusayus MexHOIOSUYECKO20 NPOYecca peHosayul 0emanu ¢
npumeneHuemM mamemamuieckoeo annapama Hewémkou aozuxu. Cozoanue moodenu 00YCl081eHO HEeOOXOOUMOCHbIO
gHeOpenuss cUOKUX Memo008 MOOenuposanuss 8 NPou3BoOCmseo Oas obecneueHus OOCHOBEPHBIX pPe3yIbmamos Ha
npaxmuxe. Paboma nposedena coenacno aneopummy 3. Mamoanu u exmouaem 6 cebs HECKOAbKO CMAOUI:
aKMueU3ayus, UMNIUKAYUs, azpecuposanue u oegaszsuguxayus. Beedenvi mpu nuHegUCmUYecKue nepemMeHHbvle
«3acpasnénnocmoy, «HM3nouwennocmvy u «dnumenvHocmo 006pabomkuy, ONd KOMOPbIX OnpedeleHvl 3HAYeHUs,
ompaxcaiouue cyObeKmusHylo oyenKy cocmosamusa oemanu. Onucanvl GYHKYUYU NPUHAONEHCHOCIU, CHOPMYTUPOSAHDL
Jlo2udecKue Npasuad U 6bIYUCTEHbl CMENeHU UCMUHHOCMU J02UYecKux onepayutl, Oegaszsuduxayus npousgedeHa
Mmemoodom yewmpa macc. Mooenuposarnue vinonneno 8 cpede Mathcad, npugedenvl hpacmenmor kooa u epaguxu
uanrocmpupyrowue Hauboiee eadxcuvle smanvl pacuéma. llonyuennvle pesyrvmamuvl NO3604710M CKOPPEKMUPOBAND
napamempuli gpemenu 06pabomxu 015 6onee payuoHATLHO20 PACHpeOeleHUsl Pecypcos.

KunroueBble ci10Ba: penogayus, Heuémrasn 102uKa, MamemMamuiecKkas Mooeb, mexHoI02uYecKuil npoyecc.
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N.N. TRUFANOV, V.B. SAMOYLOV

OPTIMIZATION OF TECHNOLOGICAL PROCESS OF RENOVATION
WITH THE USE OF MATHEMATICAL APPARATUS OF FUZZY LOGIC

Abstract. The article discusses the optimization of the technological process of renovating parts with a
mathematical apparatus of fuzzy logic. Creating models is due to the need to use flexible modeling methods in
production to ensure reliable results in practice. The work was carried out according to the algorithm E. Several
stages: activation, implication, aggregation and defuzzification. Three linguistic variables “Contamination”,
“Depreciation” and “Duration of processing” were introduced, for which values were determined that reflect a
subjective assessment of the condition of parts. Membership functions are described, logical rules are formulated and
the degrees of truth of logical operations are calculated, defuzzification is performed by the central mass method. The
simulation was performed in the Mathcad environment,; code fragments and graphs are presented that illustrate the
most important stages of the calculation. The results obtained allow us to adjust the time parameters for a more
rational distribution of resources.

Keywords: renovation, fuzzy logic, mathematical model, technological process.
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MAUIMHOBEANEHUE U MEXATPOHUKA

YK 621.431

E.B. MUIIIEHKO, B.5. MUIIIEHKO, A.C. IIEUYPUH

MOJEJUPOBAHUE NNEPEMEIINBAIOIIETO YCTPOMCTBA B CPEJIE
MATLAB/SIMULINK/SIMMECHANICS

AHHOTAIMA. B cmamve npedcmasnenvl pe3yibimamvl KOMNBIOIMEPHO2O MOOENUPOBAHUS  PbIUANCHOSO
MEeXaHusMa mecmomMecuibHol Mawutsl, peaiu3osantozo 6 cpede MATLAB/ Simulink/SimMechanics. Paspabomannas
npozpamma  NO360JA€m  UCCAe008aMb  GIUAHUE PA3TUYHBIX NAPAMEMPO8 KOHCMPYKYUU MEeXAHUsMa Ha  e2o0
KuneMamuyeckue u OUHAMU4ecKue XapaKxmepucmuxu.

Kunrouessble coBa: modenuposanue, nepemeniusaroujue yCmpoucmea, puluadiCulii MexXanusm.
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E.V. MISHCHENKO, V.Ya. MISHCHENKO, A.S. PECHURIN

MODELING OF THE MIXING DEVICE
IN MATLAB/SIMULINK/SIMMECHANICS

Abstract. The results of computer simulation of the lever mechanism of the kneading machine, implemented in
MATLAB/Simulink/SimMechanics are presented. The developed program allows investigating the influence of various
parameters of the mechanism design on its kinematic and dynamic characteristics.

Keywords: modeling, mixing devices, lever mechanism.
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E.Il. KOPHAEBA, A.B. KOPHAEB, H.B. KOPHAEB

HEWPOCETEBBIE MOJEJIM JUATHOCTUKHA COCTOSIHUS POTOPHO-
OITIOPHBIX CUCTEM C NOAIUITHUKAMMU KUIKOCTHOI'O TPEHUA

AHHOTammMs1. B cmamve paccmompenvt mpu no0xoda 071 pewienust 3a0ay HeAUHEHOU OUHAMUKY POMOPOE C
Onopamu HCUOKOCHMHO20 MPEHUsL ¢ NPUMEHEHUEM UCKYCCMBEHHbIX HeupoHHblx cemell. TIpedcmasnenvl Helupocemegbie
MoOenu Olisi RPOSHO3UPOBAHUSL OUHAMUKY POMOPHOU CUCMEMbl, d MAK Jice Osl OUACHOCIMUKU COCMOSIHUSL CUCIEMbI.
Mooenv npoenosa npedcmasnsiem coboll pecpecCUOHHYI0 MOOelb 8 BUOE CLOICHOU (YHKYUU, NOCMPOEHHOU HA OCHOBE
UCKYCCMBEHHOU HEeUPOHHOU cemu ¢ OOHUM CKPbIMbIM CloeM. 3a0aya OUaZHOCMUKU C80OUMCs 8 3a0aye Kiaccupurayuu
HEUCTIPABHBIX COCMOSIHULL POMOPHOU CUCHEMbl, Pediu308aHHOU MAKICEe ¢ NOMOWDLIO HEUPOHHOU cemu, HA 6bIX00e
KOMOpPOU nepemMennas Omxiuka npeocmasisem cobol OUCKPEmHble 3HAYEeHUsI KIACCO8, ONpedensiouux KOHKPEnHblil
6uo Heucnpasrocmu. Obyuenue mooenei nPo8OOUIOCh HA OCHOBE OAHHBIX PUUYECKO20 IKCHEPUMEHMA HA POMOPHO-
onopHotl ycmanoske. IIposedeno mecmupoganue Heupocemeswbix Mooeell Ha OAHHbIX, He YUaACMEYIouUX 8 00yuenuu.

KaroueBble caoBa: pomopras OuHaAMUKA, ONMUMATIbHbIE  MPACKMOPUU  OBUJICEHUS,  NOOUWUNHUK
JHCUOKOCMHO20 MPEHUS, YPAGHEHUSI OBUIICEHUS, NOJIA OAGIEHUIl, HeUPOHHAS CeMmb, T0SUCMUYECKAsL pecpeccus

Cmamosn noozomoenena 6 pamkax 6bINOTIHEHUA I'panma Ilpe3uoenma
Ne MK-3394.2019.8 (¢popmynuposxka 3adauu, nocmpoenue mamemamuyeckoii mooenu HHC, noozomoeka
IKCHEPUMEHMANbHOU YCMAHO6KU, NIAHUPOGAHUE U NPOBeOeHUe IKChEPUMEHMO8), a makce npoekma PHD Ne 16-
19-00186 (ananuz mpaexmopuit Konedéanuii pomopa). A6moput eviparxcarom 01a200apHOCmy HoHoam 3a OKA3AHHYIO
nO00EPHCKY HAayuHbIX uccredosanuil. Aemopvl makdce evipadicaiom onazooapnocmp A.C. Demucosy, H.B.
Tokmaxoey, A.FO. Poouuesy u A.H. Il]enoxosy 3a nomouib 6 n0020MO6Ke U NPOBEOCHUU IKCHEPUMEHMA.

Aemopckuii  exnad. E.II. Kopnaesa evinonnuna nocmanosky 3adad ucciedosanus, paspadbomaind
mamemamuyeckylo modens MHC, svinoanuna ananus pesyiomamos sxcnepumenmos. A.B. Kopuaee evinonnun obsop
pabom, no020mogusl niaw IKCHepUMeHma, npousgen ananus mpaekmopuii 6 n. 4, coemecmmno ¢ H.B. Kopnaegvim
paspaboman npozpammy onsa pearuzayuu MHC, nposen gviuucaumensHulii IKCNepumMenm.
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E.P. KORNAEVA, A.V. KORNAEV, N.V. KORNAEV

NEURAL NETWORK DIAGNOSTIC MODELS OF STATE OF ROTOR-
SUPPORT SYSTEMS WITH FLUID FILM BEARINGS

Abstract. The article considers three approaches to solving the problems of nonlinear dynamics of rotors with
Sfluid friction bearing using artificial neural networks. Neural network models are presented for predicting the dynamics
of the rotor system, as well as for diagnosing the state of the system. The prediction model is a regression model in the
Jorm of a complex function built on the basis of an artificial neural network with one hidden layer. The diagnostic task
is reduced to the states of a rotor system classification problem, also implemented using a neural network, at the output
of which the response variable is a discrete class value that defines a specific type of malfunction. Model training was
carried out on the basis of data from a physical experiment on a test rig of a rotor-support system. Neural network
models were tested on data not involved in training.

Keywords: neural network, rotor dynamics, optimal motion paths, fluid-friction bearing, equations of motion,
pressure fields, neural network, logistic regression
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[NIPUBOPbLI, BUOTEXHUYECKUE CUCTEMbI U
TEXHOJIOnH

VK 621.3

B.I'. IUICNYKVH

K BOITPOCY O BbBIBOPE KPUTEPHUS IIPU PASPABOTKE
OIITUMAJIBHOI'O JETEKTOPA JJIs1 CTET'OAHAJIN3A

AnHoTanus. [Jenvio 0anHOU pabomel A615emcsl NONLIMKA pa3zpabomams moodeib 0emekmopa 0si NPo8eoeHUs.
cme20ananusd, NO380NAIOUE20 HEKOMOPbIM ONMUMATLHLIM 00pA30M Onpedenumy Haludue Ui Omcymcmeue 6
nepeoasaemMom no IUHUU CA3U CUSHANE CEKPemHO20 coobwenus. Bvinoanen ananusz cmamucmuueckux kpumepues
obHapycenus u npeonodcer kpumeputi Hetimana—IIupcorna, no3eonaowuil peaiu306ames 0emekmop ¢ MaKCUMAaibHOU
6EPOAMHOCMbIO OOHAPYICEHUS NPU 0SPAHUYEHUY BEPOAMHOCINU JIOIHCHOU MPEBO2U.

KiloueBble cjioBa: cmeeoaunanus, cmeeo-oovexm, xpumeputl Heiumana—Ilupcona, eeposmmuocmo
0OHapycenus.
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V.G. LISICHKIN

TO A QUESTION ON A CRITERION CHOICE BY WORKING OUT
OF THE OPTIMUM DETECTOR FOR STEGANALYSIS

Abstract. This paper purpose is detector model design attempt for steganalysis carrying out. This detector
allow in some optimum image presence or absence in a signal of the confidential message transferred on the
communication line to define. The analysis of detection statistical criteria is made and Neyman-Pearson criterion is
offered, allowing the detector with the maximum probability of detection at restriction of a false alarm probability to
realise.

Keywords: steganalysis, stego-object, Neyman-Pearson criterion, probability of detection.
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A.H. KAHAHOB, H.A. KAYAHOB, E.A. MUPOHOB

BECKOHTAKTHBIN CIIOCOB KOHTPO.IS TOJIIUHBI THUIIA
BAHHBI UIA TOPAYEI'O OHMHKOBAHMUSA CTAJIBHOU TPOBOJIOKHN

AHHOTaIMsI. B cmamve paccmMompeHo mexHuueckoe NpeolodceHue, HANPAGIEHHOe HA UCNOIb308AHUE
UHOYKYUOHHO20 MemOo0a KOHMPOIsL MOIWUHbL CMEHOK U OHUW BAHH, UCHONb3YEMbIX 8 MEXHOIOSUYECKUX KOMNIEeKCax
Ol OYUHKOBAHUSI CMATLHOU NPOGONIOKU. B npoyecce sxcniyamayuu monWuHA CMEHOK GAHH & pe3yibmame
6030€liCBUsl HA HUX A2PeCCUBHBIX PACNIAB08 U NPUMEHAEMO20 CHOCObA HA2pesa YMEHbUAemcsl, Ymo Npueooums K
ABAPULIHBIM  OCMAHOBKAM KOMAIIEKCA U MEXHUKO-IKOHOMuueckomy yuwepoy. C ucnonv3oeanuem anaiumuieckozo
Memooa pacuema, npozpammuoi cpedvl ELCUT u ¢huzuyeckoco moOoenuposanust uccied08ambl INEeKMpOMAHUMHbIE
npoyeccvl 6 cucmeme «NPUMBIKAIOWUN UHOYKMOP — WIOCKOe (heppoMacHumHuoe uzoenuey ¢ y4emom HeNUHelHblx
¢axmopos, emwsiowux Ha usmepsemylo eenuyuny. Ilpednosiceno mexnuueckoe peuienue OECKOHMAKMHOZO0
UHOYKYUOHHO20 CROCODA uU3MepeHUsi MoIuuHbl OHUWA BAHHbL Ol OYUHKOBAHUSL CMANbHOU Nposonoku. [lonyuennvie
pe3yibmamysl Mo2ym Ovlmb UCNONb306AHbL O KOHMPOIS, UBMEHEHUsT MOMUWUHbL NIOCKUX MEMAIUYecKux u30enuil
KOCBEHHbIM MEMOOOM C Yeablo NpedomepaweHus asapuiiHozo 6biXx00d U3 CMpOs MEXHONOSUHECKUX JUHUU 075
OYUHKOBAHUSL CMATIbHOU NPOBOJIOKU.

KiaroueBble ClI0Ba: OecKOHMAKMHbLL UHOVKYUOHHBLL Memo0 KOHMPOIS MOMUWUHBL, UHOYKYUOHHBIU HAZpes,
npumsikarowul unoykmop, npoepavma ELCUT, ananumuyeckuil memoo paciema, Qpuzuieckoe Mooeauposanue.
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AN. KACHANOV, N.A. KACHANOV, E.A. MIRONOV

NON-CONTACT METHOD FOR CONTROLLING BOTTOM THICKNESS
OF BATHFOR STEEL WIRE HOT ZINC-PLATING

Abstract. The article discusses a technical proposal aimed at using the induction method of controlling the
wall thickness and bottom of baths used in technological complexes for steel wire hot zinc-plating. During operation,
the walls thickness of the baths as a result of exposure to aggressive melts and the applied method of heating is
reduced, leading to emergency shutdowns of the complex and technical and economic damage. Using the analytical
method of calculation, the ELCUT software environment and physical modeling, electromagnetic processes in the
system “adjacent inductor - flat ferromagnetic product” were investigated taking into account nonlinear factors
affecting the measured value. A technical solution is proposed for a contactless induction method for measuring bottom
thickness of bath for steel wire hot zinc-plating. The obtained results can be used to control changes in the thickness of
flat metal products by an indirect method in order to prevent an accidental breakdown of technological lines for steel
wire hot zinc-plating.

Keywords: non-contact induction thickness control method, induction heating, adjacent inductor, ELCUT
program, analytical calculation method, physical modeling.
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HEPCHHEKTHUBBI COBEPHIEHCTBOBAHUSA PABOYET'O MECTA
O NOBEPKE CPEJICTB U3SMEPEHUI IAPAMETPOB BOJIOKOHHO-
OIITUYECKUX CUCTEM CBA3U U HIEPEJAYU UHOOPMAIIUN
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AHHoOTaUUsA. B cmamve paccmampugaemcs 0npocsl op2aHu3ayuu U co8epuleHCmeosanus paboiezo mecma
no nosepke cpeocma UsMepeHull Nnapamempos G0J0KOHHO-ONMUYECKUX CUCmeM C8A3U U nepeoayu uHgopmayuu.
IIpeonosicenvl payuonanvhvle ¢ MOYKU 3PEHUs 3amMpam U MOYHOCTHLIX XAPAKMEPUCIUK NOOX00bl HO OCHAWEHUIO
Memponozuieckoll 1abopamopuu OONOIHUMENbHbIM IMALOHHLIM 000pY008anuemM ¢ Yenvlo paculupenus ooaacmu
AKKpeoumayuu Ha npaso nO8epKU ONMUYECKUX pedhieKmomempos.

KnaioueBsle cinoBa: nosepka, onmuueckui pegrexmomemp, s3manionnoe 06opyoosanue, co8epueHCmaeo8anie

pa6oueeo mecma, 60JIOKOHHO-Onmu4decKas cucmema cesAa3u u nepedauu qu)opMauuu.
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N.VDAVYDOVA, A.L. GUDKOV, A.G. DUBROVIN, Yu.N. IVANOV

PROSPECTS FOR IMPROVING THE WORKPLACE
FOR THE VERIFICATION OF MEASURING INSTRUMENTS
OF PARAMETERS OF FIBER-OPTICAL COMMUNICATION SYSTEMS
AND TRANSMISSION OF INFORMATION



Abstract. The article deals with the organization and improvement of the workplace for verification of
measuring parameters of fiber-optic communication and information transmission systems. The proposed rational cost-
effective approach for equipping metrological laboratories additional standard equipment to extend the scope of
accreditation for calibration of optical time-domain reflectometer.

Keywords: verification, optical reflectometer, reference equipment workplace improvement, fiber optic
transmission system.
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N.1. KOJITYHOB, B.B. MATPOCOBA

MNPUBOPHAS OLIEHKA ITIAPAMETPOB BUBPAIIMHA C IOMOIIbIO
JA3EPHOM UBMEPUTEJBHONU CUCTEMBI KOHTPOJISI KPYIJIOCTHU

AHHOTaNUsl. B omeuecmeenHol MEXHONOUYECKO NPAKMUKE UCNOAb3YEemcs pA0 Memoo08 KOHMPOTs
Kpyenocmu 0emaineti KaK 6 npoyecce ux uzzomoeienus, max u no sasepuienuu makoeo2o. Cpeou OauHbix Memooos 6
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nepsyio ouepeos ciedyem 8blOenums 1a3epHylo uHmepgepomempuro, Komopas 6a3upyemcs Ha UCNOAb308AHUU ONUHbBL
B0JIHbL JIA3EPHO20 MOHOXPOMATNUYECKO20 KO2EPEeHMHO20 U3NYVUeHUs 8 Kauecmee dmanona oas omcdema. Cucmemsi,
ucnonv3yowue OanHslll aghgexm, 8 Hacmosiuyee epemsi AGAIOMCA HauboIee UCCIeO08ANHBIMU U PACTIPOCMPAHEHHBIMU.
K npeumywecmeam cucmem KoOHmMpoas Kpyenocmu, UCHONb3YIOWUX Jd3ep, OMHOCAMCA CPAGHUMENbHO 8blCOKUE
noKazamenu MOYHOCMU, YYECMEUMENbHOCMU U ObICMPOOelicauUs, penpesenmayus OaHHbIX 6 opme, YO0obHoU 05
peaucmpayuu U nOCIeOYIOue20 UCHOIb308ANHUS, MUHUMUAYUS GIUAHUS HeN08eUeCcKo20 (aKmopd, 603MONCHOCHIL
nepeodasams pe3yibmansl UsMepeHull OUCMAHYUOHHO.
KaioueBsle cinoBa: xonmpons, iazepnas usmepumensHas CUCmemd, Oam4ux, ubpayuu.
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L.I. KOLTUNOV, V.V. MATROSOVA

INSTRUMENT ESTIMATION OF VIBRATION PARAMETERS BY MEANS
OF A LASER MEASUREMENT SYSTEM FOR THE CONTROL
OF ROUNDNESS

Abstract. In domestic technological practice, a number of methods are used to control the circle of parts both
in the process of their manufacture and at the end thereof. Among these methods, first of all, laser interferometry should
be distinguished, which is based on using the wavelength of laser monochromatic coherent radiation as a reference for
reference. Systems using this effect are currently the most studied and common. The advantages of roundness control
systems using a laser include relatively high rates of accuracy, sensitivity and speed, representation of data in a form
suitable for recording and subsequent use, minimization of the human factor, the possibility of transmitting
measurement results remotely.

Keywords: control, laser measuring system, sensor, vibration.
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A.A. APXUIIEHKO, 1.B. KOPOI'O/IMHA, 10.B. MOCHH

K BOIMPOCY O MOHUTOPHUHI'E 1O 3JIEKTPOMATHUTHOMY
OAKTOPY OBBEKTOB ITIOABUKHOU PAANOCBA3N

AHHOTamMs. B cmamve 06cyscoaromes 60npocul 9KOI02UHECKO20 MOHUMOPUHSA NO INEKMPOMASHUMHOMY
Gaxmopy  cospemenHblx 00bEKMO8  UHPOPMAYUOHHO-KOMMYHUKAMUBHBIX  cucmem. Co2nacHo  pe3yibmaman,
NONYYEHHbIM 8 X00e HAYYHO-UCCIe008AMENbCKON pabombl, A8MOPamu Cmamovl Npeocmasnel anaiu3 nPagosvix aKmos
U pexomeHOayull HAyUOHANbHBIX U MEXCOYHAPOOHBIX COIO308 U KOMUMEMO8 NO B0NPOCAM NPEOeNbHO OONYCMUMbIX
VPOSHE HeUOHUSUPYIOWUX USYYEHUL PAOUOMEXHUYECKUX CPeOCmE, UCNONb3YeMblX HA CMAYUOHAPHBIX Nepeoarujux
yenmpax. B cmamuve oceewyaromes nooxoobl, peanusyemvie 8 IKOA02UHECKOU CIaH0apmu3ayu 06beKmos paouoceasi.
Ilpusodumcs  onucanue MemoOuKu uU3MepeHusi U OYeHKU YPOGHel JNeKMPOMASHUMHBIX NONell UCMOYHUKOS
PAOUOU3TIYHUEeHUL COMOBOU CB83U 8 YCA0BUAX 20POOCKOU 3ACMPOUKLU.

KaioueBble ci10Ba: oxor02udeckuil MOHUMOPUHE, IKOI02UHECKas 6€30NACHOCIb, dINEKMPOMASHUMHOE NoJe.

CIIMCOK JIMTEPATYPbI

1. MacnoB, M.I0. CoBpemenHsle mnpoOiIeMbl 3neKTpoMarHutHol oskoioruu / M. FO. Macios,
1O. M. Criono6aeg, M. FO. CriomobaeB // Dnektpocssi3s. — 2014, — Ne 10. — C. 39-42.

2. loObmm, B. H. PernoHansHBIH KOHTPOIH AIEKTPOMATrHUTHEIX TIOJIEH 00BEKTOB SHEPTETUIECKUX CUCTEM. —
Camapa, Odopr, 2010. — 130 c.

3. CnyknH, B. M. TexHOreHHblE >JIEKTPOMAarHUTHBIE H3JIYyYCHUS KaK (HaKTOp SKOJOTHH HACEIEHHBIX
npoctpanctB / B. M. Cniykun // Axanemudeckuit Becthuk ¥YpanHWUnpoekr PAACH. — 2010 . — Ne 4. — C. 112-116.

4. Cnono6aes, 0. M. OcnoBbl 3nekrpomarauTHoit skonoruu / 0. M. Crnognobaes, B. I1. KybanoB. — M.:
Panuo u cBs3n, 2000. — 240 c.

5. EMF Exposure Standards. Applicable in Europe and Elsewhere = Cranmaptel Bo3zmeiictBus DMII.
IIpumensiercs B EBpome u apyrux crtpanax. March 2006. Ref: 2006-450-0006: [DnextpoHHBIH pecypc]. —
URL:http://www.eurelectric.org/Download/Download.aspx.

6. Koporonuna, 1. B. Cunte3 dyHnameHTanm3anuu 1 npoeccHoHaIn3aiy GU3nIeckoro o0pa3oBaHus Kak
HEoOX0MMOE yCJIOBHE IOJATOTOBKH crieranucTa B cepe napoxkommyHnukanuii / M.B. Koporoauna, b. /1. Llykanos //
Bectauk Tam6oBckoro yausepcurera. Cepus I'ymanurapusie Hayku. Tom 21. Bemryck 12 (164). / Tam6os: TT'Y um. I
P. lepxaBuna, 2016. — 184 c. — C. 93-97.

7. VBanoB, B.®. BapuaHT NOBBILIEHHS] TOYHOCTH MECTOOIPEAEIEHUS] HCTOYHUKOB KOPOTKOBOJIHOBOI'O
pamunomsyuenus / B. ®@. UBanos, T. O. MeiciuBies, b. B. Tpounkwuii // I'eomaraetnsm u asporomust. — 2013. — Ne 2. —
C. 233-238.

8. Badkos, B.10. Cern mMoOmibHON cBsi3u. YacTOTHO-TeppuTOpHajibHOe IianupoBanue / B. HO. ba0Okos,
M. A. Bosniok, I1. A. Muxaiinos. — M: I'opsiaast muaus — Tenekom, 2007. — 224 c.

9. Tlonomapes, B.H. Pacmpoctpanenune YKB B ropome / B.H. Ilonomaper, E.JI. TenbmyxoBckuii,
A. W. Kynukos. — Tomck: TT'Y, 1991. — 150 c.

10. T'magxux, b. A., Iloranos, }O. B. MectoomnpeneneHne HCTOUYHUKA PaMON3IyUeHHs. B TOPOJCKUX YCIIOBHAX TPU
MOJIEJIN  PaclpOCTPaHEHUsI C XapaKTepHBIMH oTpaxkarensiMu // CrieluanbHas TeXHHKa CpeAcTB cBsi3u. Cepus: TeXHHKa
M3ITy4eHUs] ¥ IpUeMa paJuocurHaios, 1985. —Bem. 1. — C. 61-75.



MarepuaJibl MeKIYHAPOIHON HAYYHO-TEXHUYECKOl KOH(pepeHunH

ApXHIIEHKO AJIEKCaHIAP AJIEKCeeBHY Koporoanna Upuna BuranbeBHa Mocun Opnii Buktoposnu
Axanemust @CO Poccun, r. Open Axkanemus ®CO Poccun, r. Open Axagemus ®CO Poccun, 1.
KannunaTt TexHUYEeCKHUX HayK, JOLEHT KangunaTt negaroruueckux Hayk Open

302015, r. Opém, ym. 302015, r. Opémn, y. KaHIUIaT Gpru3uKo-
[TpubopoctponurenpHas, 1. 35 [Ipubopocrpourenpras, 1. 35 MaTeMaTHIeCKUX, JOICHT
Ten. (4862)549859 Ten. (4862)549859 302015, r. Opén, y.

E-mail: Arhipas@mail.ru E—mail: ekorogodin@yandex.ru [MpubopocrpoutenbHasi, 1. 35

Ten. Ten. (4862)549859
E—mail: yurmos@ostu.ru

A.A. ARCHIPENKO, [.V. KOROGODINA, Yu.V. MOSIN

THE QUESTION ABOUT THE MONITORING OF ELECTROMAGNETIC
FACTOR OF MOBILE RADIOCOMMUNICATION OBJECTS

Abstract. In the article there is discussion about the issues of environmental monitoring of the electromagnetic
factor of modern objects of information and communication systems. According to the results obtained in the course of
the research work, the authors of the article presented an analysis of law acts and recommendations of national and
international unions and committees on the issues of maximum permissible levels of non-ionizing radiation of radio
equipment used at fixed transmission centers. The article highlights the approaches implemented in the environmental
standardization of radio communications facilities. A description is given of the method for measuring and evaluating
the levels of electromagnetic fields of cellular radio emission sources in urban areas.

Keywords: environmental monitoring, environmental safety, electromagnetic field.
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B.T. MATBEEHKO, A .B. JIOJIOI'JIOHSH, B.A. OYUEPETSIHbBIN

IHAPAMETPBI PABOYEI'O TEJIA 3AMKHYTbBIX
MUKPOTI'A3SOTYPBUHHBIX YCTAHOBOK
C OKMCJIMTEJIEM BO31YXOM

AnHoTaumMs. B ycrosusax Apkmuku HeobXo0uma NOOB0OHAL MEXHUKA, KOmopas OO0IXCHA obecnedums
Pazeeoky, 00yCmMpoucmeo U  IKCHLYAMAYUio  MeCmOpPONCOeHUll,  BbINOIHEHUEe MPAHCHOPIMHBIX — ONepayuil.  u
B03MOICHOCMbIO ONIUMENbHOE 8PeMs pabomamsv 8 ompbvige om uH@pacmpykmypsvl mecm 6asuposanus. Cpedu
PA3TUUHBIX TUNO8 DHEP2OYCMAHOBOK OIS IMUX Yeell NepCnekmueHbl 3amMKHymeole 2asomypounnvie ycmanosku (3I'TY),
obnadarowue pa0oOM nonoxHcumenvHovlx ceoticms. 3I'TY cnocobHvl 8 0OHOKOHMYPHOM 8apuanme pabomamsv HA
Op2anU4ecKux UOax Mmonaued. Bmecmo mpaouyuonno2o oKUCIumens — KUciopooda npeoiazaemcs NPUMEeHUms 6030yXx,
KOMOpbIll HA NOOBOOHOM 00bEeKme XPAHUMCsL 8 cocamom eude 6 baiionax. Ycmanoeneno, umo pabouee meno npu
nooaye 6030yxa OKUCIUMENSL 8 30HY 20PEHUs 8 KAMepe C2OPAHUs COCMOUM U3 CMeCU a30ma U NPOOYKMO8 C2Opanus
monauea. Tax ucmunnas 6ecosas u306apHas MenI0emMKoCHb pabouez0 meia npu 6xo0e 8 KOMIpeccop 08ucamensi Ha
0,7 % Oonvute no cpasHeHuio ¢ MenI0emMKocmvio ammocghepnozo 6o3dyxa. Tennoemxocms uzobapnas no 2azy npu
6xo0e 6 mypouHy ogucamensi boavuie Ha 2 % NO CPABHEHUIO C 2A30MYPOUHHBIM O8ueamenem OMKPbIMO20 YUKIA.
Tepmoounamuueckue xapaxmepucmuxu 3I'TY cxoorcu ¢ napamempamu ammocheprnozo 2a30mypounHo2o 0gueamens,
nosmomy 3I'TY 6 omxpeimom yukie cnocobHa pabomams 6 HAOBOOHOM NONOJNHCEHUU 00bekma 6e3 U3MeHeHUs
KOHCMPYKYUU NPOMOYHOU YaACmU O08USAMET.

KawoueBble cioBa: 3aukHymas 2azomypOuHHas YCmamoska, pabouee meno, NPOOYKMvl C2OpaHusL,
OKUCIUMENb 8030VX, MENLOEMKOCHb U300APHASL.

Hccnedosanusn evinoninenst npu punancosoii noooepricke PODU 6 pamkax nayunozo oovekma Ne 19-08-
00469.
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V. T. MATVIIENKO, A.V. DOLOGLONYAN, V.A. OCHERETYANY

PARAMETERS OF THE WORKING MEDIUM OF THE CLOSED
MICROGAS TURBINE PLANTS WITH THE OXIDIZER AIR

Abstract. In the conditions of the Arctic the underwater equipment which has to provide investigation,
arrangement and operation of fields, performance of transport operations is necessary and a long time to work with an
opportunity in a separation from infrastructure of basing places. Among different types of power plants for these
purposes the closed gas turbine plants (CGTP) having a number of positive properties are perspective. CGTP are
capable to work in single-circuit option at organic types of fuel. Instead of a traditional oxidizer - oxygen it is offered to
apply air which on an underwater object is stored in summary form in cylinders. It is established that the working
medium at air supply of an oxidizer in a burning zone in the combustion chamber consists of mix of nitrogen and
products of fuel combustion. So specific isobaric heat of a working medium at an entrance to the compressor of the
engine is 0,7% more in comparison with specific heat of an atmospheric air. Specific isobaric heat of gas at an
entrance to the turbine of the engine is 2% more in comparison with the gas turbine engine of an open cycle.
Thermodynamic characteristics of CGTP are similar to parameters of the atmospheric gas turbine engine therefore
CGTP in an open cycle is capable to work in a surfaced state of an object without change of a design of a flowing part
of the engine.

Keywords: the closed gas turbine plant, a working medium, combustion products, an oxidizer air, specific
isobaric heat.
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A.O. XAPYEHKO, B.II. JOJII'MH, A.A. XAPYEHKO, E.A. BJIAJIELIKA

OLHEHKA TPEBYEMOI'O ObBBbEMA BblbOPKH
NP MOJAEJIMPOBAHUU U AHAJIM3E TEXHUYECKUX CUCTEM

AHHOTANMA. B cmamve npueedena memoouka oyeHKu mpebyemoco oOvema 8blOOPKU, 0Oecneuusaruezo
HAOedHCHOe OnpedeieHue CMamucmu4eckux napamempos mexHu4ieckou cucmemsl. Ilpedcmasnenvt mamepuanst Hay4Ho-
MEMOOUYECKUX U NPOSPAMMHBIX pPA3pabomoK aemopos, nompebosasuiuecs Onsl PACHemos Npu MOOCIUPOSAHUU U
aHanuse MexHoA0SUHeCKUX, A8MOMPAHCNOPMHBIX U OPY2UX CIIOXACMUYECKUX CUCTIEM ABMOMAMUYECKO20 YAPAGIeHUS.
npu pewienuu 3a0ai yueOHo20 U HAYYHO20 Xapakmepd. Dmo no38onsenm YAPOCMUms npoyeoypy UMUMAYUOHHO2O0
MOOCTIUPOBAHUS CIMOXACIUYECKUX NPOYECCO8 U 00ecneuums HAOCHCHYIO OYECHKY mpebyemo2o ob6vema 6vlOopKu Ha
OCHOBAHUU OONYCMUMOU NOSPEUHOCIU MOOCU.

KaroueBble cioBa: oyenxa, mpebyemvlii 06bem 6bl00PKU, OMHOCUMETbHOE NPUPAUeHIe MAMmeMamuiecko2o
oarcudanus, ypasuenue Jlaniaca, nOGpeutHoCmy 8bIYUCTEHUS OUCTEPCULL.
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A.O. KHARCHENKO, V.P. DOLGIN, A.A. KHARCHENKO, E.A. VLADETSKAYA

ASSESSMENT OF THE REQUIRED VOLUME OF THE SAMPLING
IN MODELING AND ANALYSIS OF TECHNICAL SYSTEMS

Abstract. The article provides a methodology for assessing the required sample size, which provides reliable
determination of the statistical parameters of the technical system. The materials of scientific, methodological and
software developments of the authors are presented, which were required for calculations in the modeling and analysis
of technological, motor transport and other stochastic automatic control systems for solving educational and scientific
problems. This allows us to simplify the procedure for simulation of stochastic processes and to provide a reliable
estimate of the required sample size based on the permissible error of the model.

Keywords: estimation, required sample size, relative increment of mathematical expectation, Laplace
equation, variance calculation error.
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O.B. UHEHI'APb, B.11. LIEBYEHKO, E.H. MAIIIEHKO

IKCIIEPUMEHTAJIBHOE UCCJIEJOBAHUE AJJIEKBATHOCTH
MOJAEJIN OPTAHU3AIIMOHHOI' O IVTAHUPOBAHMUA 3AT'PY3KHN
TEXHOJIOI'MYECKOI'O OBOPYJIOBAHUA
MAIIMHOCTPOUTEJBHOI'O ITPOU3BOJACTBA

AHHoOTanusl. B cmamve npedcmasnenvt pe3yismamsl IKCHEPUMEHMATbHBIX UCCIeO08aHULI MOOeNU Npoyecca
OP2aHU3AYUOHHO20 NIAHUPOSAHUS 3A2PY3KU MEXHONI0SUYECK020 000py008anus 2uOKOU Npou38o0CMEeHHOU CUCeMbl
MAWUHOCMPOUmenbHo20  npouzsoocmsd.  Ilpedcmasiennas — moodenv — basupyemcs — HA — UCHOAL3I0GAHUU
OUOUHCNUPUPOBAHHO2O ~ANCOPUMMA  MYPABLUHLIX KOAOHULL ONA NOUCKA JAVHUWIUX PeuleHuti 3a0auu NOCmpoeHus
NPOU3BOOCMBEHHO20 PACNUCAHUA NPU ONEPAMUBHO-KALEHOAPHOM NaAanuposanuu. Tecmuposanue nposoounroch Ha
MoOenu OUHAMUYECKUX NpoYecco8 6 YCI08UAX yexa MexanHoobpabomku Oemanell, Mmuna mei 6paujeHus, Ol
NOCMABNEHHOU  NPOU3BOOCBEHHOU Npoepammbvl. B pesyibmame KoMnvlomepHo2o 9KCNEPUMEHmMA NposepeHd
a0ekeamHocms  MOOenU Op2AHU3AYUOHHBIX NPOYeCcco8 3azpy3Ku SUOKUX NPOU3EOOCHEEHHbIX MOOYIel YYacmKd
MAWUHOCIMPOUMENLHO20 NPOU3BOOCIEA.

KnroueBble cl10Ba: yMypagvunuiii aneopumm, Moo0eis OUHAMUYECKUX Npoyeccos, 2ubKas npou3eo0CmeeHHAs
cucmema, 2uOKUIl NPOU3EOOCMEEHHbI MOOYIb, ONEPAMUsHOe NIAHUPOSAHUE NPOU3BOOCHEA.
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O.V. CHENGAR, V.I. SHEVCHENKO, E.N. MASHENKO

EXPERIMENTAL STUDY OF THE ADEQUACY OF THE MODEL
OF ORGANIZATIONAL PLANNING OF LOADING TECHNOLOGICAL
EQUIPMENT OF MACHINE-BUILDING PRODUCTION

Abstract. The article presents the results of experimental studies of the model of the organizational planning
process of loading process equipment flexible production system of machine-building production. The presented model
is based on the use of bio-inspired algorithm ant colonies to find the best solutions to the problem of building a
production schedule for operational and calendar planning. Testing was carried out on the model of dynamic processes
in the conditions of machining shop of details, such as bodies of rotation, for the delivered production program. As a
result of computer experiment adequacy of model of organizational processes of loading of flexible production modules
of a site of machine-building production is checked.

Keywords: ant algorithm, model of dynamic processes, flexible production system, flexible production
module, operational production planning.
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K.A. KOBAJIb

Ob OIITUMM3BALIMU ITPOITYJIBCUBHbBIX KAYECTB COCTABHOI'O
IIJTABHUKOBOI'O ABUKUTEJIA

AHHoOTamMs. Ha ocHoge co6MeCmHO20 YUCTEHHO20 peuleHUs YPAGHeHUl OUHAMUKU BA3KOU HeCHCUMAEMOll
HCUOKOCTNU U YPAGHEHUTI OBUNCEHUSA MAULYWUX DIIeMEHMO8 onpedeieHbl NPOnyIbCUsHble KAuecmed COCMABHO20
nAasHuK06020 Osudxcumens. Ilokasano, umo npu wacmome Konebanui edyweco snemenma, OIU3KOU K COOCMEEHHO
yacmome KOHCMPYKYUU, 603MOHCHA Peanu3ayus sA61eHUs, U36eCmMHO20 N0 HA36AHUEM «Pe2yIupyembvlii 2u0poynpyeuil
apgexmy. Ono xapaxmepuzyemcs 3HAUEHUAMU NPONYILCUSHBLIX KAYECME MeXaHUYecKoU CUCmeMbl, OMUSKUMU K
onmumanvHuiM. IIpednooicennvlie H0OX00bl Mo2ym Oblmb UCNONL306AHbL YICE HA PAHHUX CHAOUAX NPOEKMUPOSAHU
8bICOK0IPexmueHbIx OgudiCUmenell NIAsHUKO8020 MUnd.

KnroueBble ci10Ba: nponynvcugHvle Kauecmed, HAAGHUKOBLINL OBUdCUMENb, MAaulyujee Kpbullo, cucmemd
Kpblibes, pe2yaupyemvlii 2uopoynpyauti dghgexm.
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K.A. KOVAL

THE OPTIMIZATION OF PROPULSIVE QUALITIES OF A COMPOSITE
FIN PROPELLER

Abstract. Propulsive qualities of a composite fin propeller are calculated by coupled solving equations of
CFD and dynamics of flapping elements. This work demonstrates that it is possible to realize phenomenon known as
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“regulable hydroelastic effect” if the frequency of oscillations of leading element is close to own frequency of the
system. It is typical for the effect that values of propulsive qualities are close to optimal. Introduced approaches can be
used even in the early stage of design high-performance fin propellers.

Keywords: propulsive qualities, fin propeller, flapping wing, system of wings, regulable hydroelastic effect.
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I''B. ABYIIIHUK

OLHEHKA COIIPOTUBJIAEMOCTHU PAZPYHIEHUIO 3JIEMEHTOB
IHAPOTYPBUHHOI'O OBOPYJIOBAHUA C TPEIIUHAMMN

AnHotamms. O6cnedosanue KOPHYCcHulX Oemaneli NApomypoOuHHo20 0060py00sanus ¢ HAPAOOMKOU,
npesvluarowell YCmaHoGIeH b CPOK CILYAHCObL 3A6000M-U320MOBUMENEeM, 3aUACIYIO SbIAGIACM HAIUYUe MPEeujuH, 6
mom uucie u 8 Mecmax, HeOOCmynHwix Ons pemonma. Taxoco poda mpewurHoodpazoéanue umeenm yCmanioCmHbill
xapakmep. Tpewuna pazeueaemcsi 6 064 RPOOOIICUMETbHBIX NO GDEMEHU DMANA: Man nOOPACMAHUsS MPewunsbl OO
Oeticmeuem NEPEMEHHbIX HANPSNCEHULl NPU  HECMAYUOHAPHBIX pexcumax pabomel mypboazpecama  u 3man
YCMOUNUB020 POCMA MPewurbl NO0 OelUCMEUeM NOCMOSHHbIX HANPANCCHUN NPU HOMUHATLHOM pedcume pabomel.
Toomomy, skeniyamayus Kopnycos ¢ mpewunamu 6e3 peMOHma 603MONCHA, HO HA OZPAHUYEHHBIU CPOK U MOJbKO
nocie npo8eoeHuUs OYEHOUHbIX PACHEMO8 CONPOMUBTACMOCU DA3PYUWEHUIO Memaind Kowcmpykyuu. Ha npumepe
Kopnyca yuauropa evlcokoeo odaenerus mypounvt T-100/120-130 ¢ mpewunoii 6 obracmu OpeHAN’CHO20 OMEepCmus
NPOOEMOHCMPUPOBAHBL OCOOEHHOCMU NPOBEOeHUsI NOOOOHBIX PACUEmO8.

KunroueBble cinoBa: naposas mypOuna, KOpnyc mypOuHwl, MpewuHda, Xpynkoe paspyuleHue, OdgieHue,
Hanpsijicenust, KO3 Guyuenm uHmeHcUeHOCMU HANPANCeHU.
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G.V. ABUSHIK

EVALUATION OF RESISTANCE TO DESTRUCTION
OF ELEMENTS OF STEAM-TURBINE EQUIPMENT WITH CRACKS

Abstract. Inspection of body parts of steam turbine equipment used after design lifetime often reveals the
cracks. There are cases that cracks are located in places inaccessible to repair. Generally, this kind of cracking is
fatigue. A crack develops in two long time phases. The first phase is an incubation period before any significant crack
growth occurs under the action of variable stresses at non-stationary operating modes of turbine. The second phase is
one of stable crack growth under the action constant stresses during nominal operating mode. Therefore, the operation
of cases with cracks without repair is possible, but for limited time and only after the estimated calculations of the
fracture resistance of the metal structure. Features of these calculations are shown by the example of the casing with
the crack in a drain hole of high-pressure cylinder of the turbine unit T-100/120-130.

Keywords: steam turbine, turbine casing, crack, brittle fracture, pressure, stress, stress intensity factor.
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K.10. ®EJIOPOBCKUI

BJIMSIHUE HA TEIIVIOHNEPEJAYY YEPE3 CYJOBY1IO OBLIINBKY
COCTOSAHUA EE HAPYKHOU NTOBEPXHOCTH

AHHOTanusi. Paccmompeno enusmue noxpacku nosepxHocmu cy0o8ou 0OWUSKU U ee 00pacmanusi Ha
mennonepeoayy. I[lpednodiceno ucnonb306amsv cneyudaibHble AHMUKOPPOIUOHHbIE NOKPLIMUS, XOPOWO NPOGOOsiujue
mennomy. OnpedeneHo 6iusHUe HA menjionepeoayy obpacmanus no8epxXHocmu cyoogou odbwusku. Paccmompenol
60NPOCHl NPeOOMEPAWEeHUsl OOPACMAHUSL 30 CHEN MEPMUYECKO20 030CUICHGUSL.

KawueBble ciaoBa: cucmema oxaanxcoenus, Kpacka, obpacmamenu, menionepedaid, mepMuyeckoe
conpomusnenue.
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K.Yu. FEDOROVSKIY

INFLUENCE ON HEAT TRANSFER THROUGH A SHIP COVERAGE
OF THE STATE OF ITS EXTERNAL SURFACE

Abstract. The effect of painting the surface of the ship s plating and its fouling on heat transfer is considering.
It is proposing to use special anti-corrosion coatings that conduct heat well. The influence on the heat transfer of the
fouling of the surface of the vessel covering has been determined. The issues of fouling prevention due to thermal
exposure are considered.

Keywords: cooling system, paint, fouling, heat transfer, thermal resistance.
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CUCTEMA ITPOI'HO3UPOBAHUSA BOSHUKHOBEHUWSI HEIITATHBIX
CUTYALUU TPU MEXAHUYECKOHN OBPABOTKE HA OCHOBE
CBEPTOYHbLIX HEMPOHHBIX CETEHU

AHHOTamms1. B xode mexanuueckou obpabomxu na YI1Y cmamnxax 8o3nuxaiom OmxioHeHUs OM 3A0AHHbIX
2eoMempuyecKux napamempos U uepoxosamocmu HO8EpXHOCMU, YMO 6 8010 0uepedb NPUBOOUm K noseieHuio bpaxa.
Iepsonpuuunamu 3mux OmMKIOHeHUli Mo2ym Oblmb NAOXAS OCHACMKA WU HEHOPMATbHblE YCI08Us pabombl
000py008aHUs, YMO NPUBOOUM K YAPANUHAM HA 00pabamuvléaemvlx O0emanisnx, CO30AHUIN CUTbHBIX SUOpayull umu
BbICOKUX meMnepamyp 60 epemsa obpabomku. B cmamwve npednoscena cmpykmypa cucmemvl NpOSHO3UPOSAHUS,
KOMOpas Modcem 2PHexmusHo aHaru3uposams noayieHHvie OaHHvle O COCMOAHUU 060PYOO8AHUA U NPOYECcos, ¢
Yenvio 8blABNEHUA NOMEHYUATLHBIX OMKA306 HA paHHux cmaousx. Cucmemvl npoeHOZUPOSAHUA paA3PAbAMbIBAEmCs ¢
UCNOTL308AHUEM OONAYHBIX MEXHONO2UM, a4 MAKHCe NOOKPENIAemCcsa COBPEMEHHBIMU ANCOPUMMAMYU UCKYCCMBEHHO20
unmeniekma onsa obecneuenus HeoOX00UMOU MOYHOCIYU U HAOEHCHOCIU NPOSHOZHO20 AHANU3A.

KnaroueBble c10Ba: npozcno3uposatie noIoMOK UHCMPYMEHmaA, Mexanudeckas obpabomxa, cmanxu ¢ 411V,
MOWHOCMb WNUHOEIS, UCKYCCMEEHHBIL UHMENIEKM, C6ePMOYNAs HeUPOHHAS cemb.
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V.I. GOLOVIN, S.Yu. RADCHENKO

CONVOLUTIONAL NEURAL NETWORK
BASED PROGNOSIS FOR THE PREDICTION OF ABNORMAL
SITUATIONS DURING MECHANICAL PROCESSING

Abstract. During machining on CNC machines, deviations from predetermined geometric parameters and
surface roughness occur, which leads to the appearance of failures. The root causes of these deviations may be poor
equipment or abnormal operating conditions of the equipment, which leads to scratches on the workpieces, the creation
of strong vibrations or high temperatures during processing. The article proposes the structure of a prognosis system
that can effectively analyze the received data on the state of equipment and processes in order to identify potential
failures in the early stages. Prediction systems are developed using cloud technologies, and also supported by modern
artificial intelligence algorithms to provide the necessary accuracy and reliability of predictive analysis.

Keywords: tool breaking prognosis, machining, CNC machines, spindle power, artificial intelligence,
convolutional neural network.
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A.B. HEMEHKO, M.M. HUKUTUH

OHEHKA BJIMAHUS HUKIMYECKHUX HAI'PY3O0K
NP MEXAHUYECKOU OBPABOTKE BAJIOB

AHHOTaUMA. B pabome paccmompena 3a0aua RPOSHO3HOU OYeHKU 001208€UHOCHU 00bEKMO8, NO0BEPSUIUXCS
MHO20CMAOUTIHOU  MEeXAHUYECKOU 00pabomku 6 pedcume YuKIuveckux wnazpycenutl. Ilpeonorazaemcs, umo
npUpaweHuenoepexcoenull mamepuana Oemanei Ha NOCIe008AMENbHbIX IMANAX BbINOIHEHUS MEXHOL02ULEeCKUX
onepayuil ecmv  He3ABUCUMbIE OOUHAKOBO pacnpedeiéuuvle cayuatinvie Geauuunvl. Illomyyenvl Gopmynvr 0ns
pacnpeoeienusi CmeneHu HAKOWIEHUsl YCMATOCMHBIX NOBPENCOeHUU, KOMopvle MO2ym Oblmb HPUMEHEHbl npu
HA3HAYUEHUU PENCUMOB MEXAHUYECKOU U MmepMUYecKoll 06pabomku oemanu.

Knwouesvie cnosa: mexanuueckas 006pabomra, MeXHOIOSUYECKAsL YCMALOCHb, NPOSHO3HbIE OYEHKU,
HAKONJIeHUe YCMAI0CHHbIX NOBPENCOCHUIL.
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A.V.NEMENKO, M.M. NIKITIN

CONTROL OF CURVED SURFACE FINISHING BY THE CRITERION
OF GEOMETRICAL ACCORDANCE

Abstract. The paper considers the task of predictive evaluation of the longevity of objects subjected to
multistage machining in the cyclic loading mode. It is assumed that the increments of damage to the material of
workpieces at successive stages of technological operations are independent identically distributed random variables.
Formulas are obtained for fatigue defects accumulation distribution density, that can be applied when assigning the
modes of mechanical and heat treatment of the workpiece.

Keywords: machining, technological fatigue, forecast evaluations, random walk, fatigue damage
accumulation.
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A.B. I1OJIOI'JIOHAH, B.T. MATBEEHKO

BbBIBOP PABOYEI'O TEJIA U OITUMU3ALIUA ITAPAMETPOB
OPTAHMYECKOTI'O IUKJIA PEHKUHA

AnHoTaums. [Ipeomemom paccmompeHusi 6 cmamve A6IAemcs npodiema 6vloopa paboueco mena Ois
opeanuueckozo yuxna Peuxuna (OL[P), a maxoice onmumusayusi napamempos ¢ yeivlo OanbHelule20 nosbleHus e2o
IKOHOMUUHOCTUL.

Onpedeneno, umo npu onmumusayuu mowHocmu ycmanoeku OLIP cywecmeyem 06a He3a68UCUMBIX
napamempa — pazHocmes Medicoy memMnepamypou UCMoYHUKA HU3KonomeHnyuanvhou snepeuu (MHD) u memnepamypoi
napa na éxooe ¢ mypouny (ATy) u paznocms medxcoy Kpumuieckol memnepamypoi paboue2o meia u memnepamypou
Hacviugenus 6 yuxie (ATs;). Cywecmeennvim napamempom 0aa onmumusayuu mowHocmu ycmanoexku OL[P saensemcs
AT;. Hokazano, umo 0Jist «CYyXUX» @ewecims MOWHOCHb NApOMypOUHHOU YCMAHOBKU Oe3 peceHepayuul Y8eaiuiu8aemcs ¢
pocmom AT\, a 0ns «6nadxicHbIX» — yMeHbuwaemcs. [isi YCmanosok ¢ pezeHepayuel npu yMepeHHbIX memMnepamypax
HHD mowgnocmo naoaem ¢ pocmom AT, a 0ns 6orbutux — pacmem.

Yemanoeneno, umo naubonvuiee 3navenue npu 6vibope pabouezo mena uUMeOmM GEIUYUHA KPUMUYECKOU
memnepamypsl, xapakmep pabouezo menda («cyxoe» Ui «GIAANCHOE») U COOMHOUIeHUe Mexcoy e20 KpUmuueckou
memnepamypoi u memnepamypoti MHD. Ilpu memnepamype ucmouHuxka HU3KONOMmMeHYuanoHou SHepeull, CyuecmseeHHo
npegvluiaoujell Kpumuueckylo memnepamypy pabovezo mena, Hauborvuwias mowHocms ycmarosku OLIP 6yoem
oocmuenyma npu sHavenuu ATz, = 0.

Yemanoeneno, umo ona HHD ¢ nocmosannbim pacxooom Haubonee gvizooer OL[P be3 pecenepayuu.

THoxkazano, umo 0151 Yuknog Oe3 pezenepayuu AMMUAK SGISEMCsL YHUBEPCANbHLIM pAOOYUM MENOM U OYeHb
Xopouio nooxooum Kax O0Jia pabomuvl ¢ UCMOYHUKAMU TNENJIOMbl C 8bICOKOU MeMnepamypou, max u ¢ 00CMamoyHo
HU3KOU, a 0I5 YUKI08 ¢ pecenepayuell Hauboaee nooxooawum padboyum meiom MoxcHo cuumams R-1233zd.
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A.V.DOLOGLONYAN, V.T. MATVIENKO

CHOICE OF THE WORKING MEDIUM AND OPTIMIZATION
OF PARAMETERS OF ORGANIC RENKIN CYCLE

Abstract. A consideration subject in article is the problem of the choice of a working medium for the organic
Rankine cycle (ORC), and also optimization of parameters for the purpose of further increase in its profitability.

It is defined that by optimization of power of the ORC plant there are two independent parameters — a
difference between temperature of the source of low-potential energy (SLE) and with the temperature of steam on an
entrance to the turbine (AT;) and a difference between the critical temperature of a working medium and saturation
temperature of the cycle (AT;). Essential parameter for optimization of power of the OCR installation is AT;. It is shown
that for "dry" substances the power of steam-turbine plant without regeneration increases with growth AT, and for
"wet" — decreases. For plants with regeneration at moderate temperatures of SLE power falls with growth AT, and for
big — grows.

1t is established that at the choice of a working medium the size of critical temperature, character of a working
medium ("dry" or "wet") and a ratio between its critical temperature and temperature of SLE have the greatest value.
At a temperature of a source of the low-potential energy significantly exceeding the critical temperature of a working
medium, the largest power of the ORC plant will be reached at value AT3,,, = 0.

1t is established that ORC without regeneration is most favorable to SLE with a constant consumption.

1t is shown that for cycles without regeneration ammonia is a universal working body and very well is suitable
as for work with warmth sources with high temperature, and with rather low, and for cycles with regeneration by the
most suitable working medium can be considered R-1233zd.

Keywords: organic Rankine cycle, source of low-potential energy, working medium.
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E.B. BYPKOBA, /I.B. bYPKOB

BO3MOXHOCTbDB KPYI'JIOT'OANYHOI'O NUCIIOJIb3OBAHUA
COJIHEYHOM SHEPT'UHU B KPBIMY

AnHotammsi.  O60CHO8AHA  BOZMOJCHOCHb — CO30AHUSL  CE30HHO20 — KPY2lO20OUYHO20 — AKKYMYISAMOpd
UCHONb308AHUSL COTHEUHOU IHepeuu 6 Kpvlmy ¢ yuemom cymouHblx CyMm NPIMOU COTHEYHOU paouayu Oisk PA3IUYHbIX
penveos. Ilpusedena 20008as u CymouHas OUHAMUKA NOCMYNIEHUsSL COTHEYHOU DHEP2UU, YMO SGISLeMCs 6ANCHOU
8PEeMEHHOU XApaKmepUCmuKou 08 pabomol 2e1u0yCmMAaHo8oK.

KaioueBble ciioBa: conneunas snepeus, meniogou akkymyasmop, kiumam Kpviva, cymmapuas paouayusi.
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THE POSSIBILITY OF YEAR-ROUND USE OF SOLAR ENERGY
IN THE CRIMEA

Abstract. The possibility of creating a seasonal year-round battery of solar energy in the Crimea, taking into
account the daily amounts of direct solar radiation for different reliefs. The annual and daily dynamics of solar energy
is given, which is an important time characteristic for the operation of solar installations.

Keywords: solar energy, heat accumulator, climate of Crimea, total radiation.
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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 HabupaioTcs B penaktope dopmyn Microsoft Equation. Pazmep cumBoOB:
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.
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