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3KCHEPUMEHTAJIbHBIE UCCJIEJJOBAHUA POBOTU3UPOBAHHOM OTJAEJTOYHOM
OBPABOTKH ABUAITMOHHBIX AT'PET'ATOB

Bapranos M.B., 3uauna 1.H., 3otun J1.0.

Annomayun. B cmamve paccmampugaromesi nepcnekmugbl pooomu3ayu 0moeIoYHbIX CAeCAPHbIX Onepayuil.
ITlpuseden 0030p BO3MOJICHBIX MEXHUYECKUX peueHull npu pobomuszayuu pPyuHviX 00BOO0OUHBIX ONepayull.
Paccmampusaemcst sxchepumeHmanbHas YCmMaHo8ka Oist pOOOMU3UPOBAHHOU OMOENOYHOU 00PAOOMKY, OCHAWEHHAS
CUTOMOMEHMHBIM — OAMYUKOM, — WRUHOENEM,  OCHACMKOU U  uHcmpymenmom.  Ilpusedenvr  pesyromamol
axcnepumenmanvuvix uccredosanuii. Chopmynuposarul 3adauu oanvHetiwen pabomol.

Knrwouesvie cnosa. Pobomusuposannasi obpabomka, omoenouHvle onepayuu, asUAyUOHHble depecambi,
Kayecmeo no8epxHoCmu.

Bapmanoe Muxaun Bradumupoeuu, 0-p mexwu. Hayk, npogeccop, m.v.vartanov@mospolytech.ru, Poccus,
Mocxea, Mockosckuil noaumexuuyecKuii yHugepcumem

3ununa Hnna Huxonaeena, kamo. mexH. Hayk, oOoyewm, in.zinina@mospolytech.ru, Poccus, Mocksa,
Mocrosckuil norumexnuueckuil yHugepcumen.

3omun Jlanuun Onezosuu, acnupanm, kalapsov@yandex.ru, Poccus, Mockea, Mockosckuti nonumexnHuueckuti
VHUGepcumem

EXPERIMENTAL RESEARCHES OF ROBOTIZED FINISHING OF AIRCRAFT UNITS
M.V. Vartanov, I.N. Zinina, D.O. Zotin

The article discusses the prospects for the robotics of finishing locksmith operations. A review of possible
technical solutions for the robotization of manual lapping operations is given. An experimental setup for robotic
finishing processing is considered, equipped with a torque sensor, spindle, tooling and tool. The results of
experimental studies are presented. The tasks of further work are formulated.

Keywords: robotic processing, finishing operations, aircraft units, surface quality.

Vartanov Mikhail Viadimirovich, Doctor of Engineering sciences, professor, m.v.vartanov@mospolytech.ru,
Russia, Moscow, Moscow Polytechnic University

Zinina Inna Nikolaevna, Ph.D. tech. sciences, associate professor, i.n.zinina@mospolytech.ru, Russia, Moscow,
Moscow Polytechnic University.

Zotin Daniil Olegovich, PhD student, kalapsov@yandex.ru, Russia, Moscow, Moscow Polytechnic University



CTPYKTYPA CUCTEMATHUYECKNX HENPEPBIBHBIX MHHOBAIIMM B ITIEPUO/I TEPEXOJIA
OT TPAAINIIMOHHOTI'O MPOU3BO/JACTBA K IIEPEJJOBBIM ITPON3BOJCTBEHHBIM
TEXHOJIOI'YSAM

Kapnos A.T'.

Annomayus. Iloxaszano, umo 6 Hacmosujee 6pemMst 6 COBPEMEHHOU 8bICOKOMEXHOLOSULHOU NPOMBIULLEHHOCTU
NPOUZOULTU SHAYUMENbHBLE CMPYKIMYPHBLE USMEHEHUS — CMEWEHUE KYSHMPA MANCECUY 8 2100ANbHOU KOHKYPEHYUU HA
aman npoexmupoganus. AHanuzupyemcs makoe seleHue Kaxk 2n00anbHas Yupposas mpanc@opmayus 3KOHOMUKU 8
YUPPOBYI0  IKOHOMUKY, @  GbICOKOMEXHONOSUUHOU  NPOMBIUICHHOCU — 8 YUPPOGYID  NPOMBIUIEHHOCTD.
Ob6ocHosbleaemes udesi, Ymo KOMHbIOMEPHOE NPOSKMUPOBAHUE U MOOETUPOBAHUE, 8 NPOYecce NPUMEHEHUST NEPEdOBbIX
npomvlunennvix mexuonoeuti (IIIT), 6ydem 6onee 3¢pghekmuervim, eciu Co8peMeHHbll copm, noOepIHCUBAIOUULL
npoyeccol 2eHepayuu  U300pemamenbCckux Uoel CMmaHem NPUMEHAMbCA euje Hd Cmaouu Co30aHusi KOHYyenma
UHHOBAYUOHHO20 U30€NUsL UTU TEXHONOSUU.

Knwuesvie cnoea. Ilepedosvie npousso0cmeeHHvle MEXHOA02UU, KOMNbIOMEPHOEe NPOeKMUposanue u
MoOenupoganue, KOHYenm UHHOBAYUOHHO20 NPOeKmd, yugposvie Mooeau uzoenuli U npoyeccos, NPOPbIGHbIE
uccne008aHus, Memoobl KOMNbIOMEPHO20 NPOEKMUPOBAHUS HOBLIX MANEPUATIO8.

Kapnos Aumon Il'eopeuesuy, k.m.n., Ooyeum, antkar38cam@gmail.com, Poccua, Cesacmononw,
Cesacmononbckutl 20Cy0apCmeeHtblll YHUSEPCUMEem

STRUCTURE OF REGULAR CONTINUOUS INNOVATIONS IN TRANSITION FROM TRADITIONAL
MANUFACTURE TO THE ADVANCED INDUSTRIAL TECHNOLOGIES.

A.G. Karlov

It is shown, that now in the modern hi-tech industry there were considerable structural changes - displacement
of "centre of gravity" in a global competition on a design stage. The idea is proved, that computer designing and
modelling, in the course of application of the advanced industrial technologies (AIT), will be even more effective if the
modern software supporting processes of generation inventive ideas begins to be applied at a creation stage concept of
innovative product or technology. The urgency of wider application of the perspective software products supporting
processes of generation of inventive ideas at a stage of concept creation of the innovative project is shown.

Key words: new industrial revolution, the advanced industrial technologies, the automated designing and
modelling, technology of innovative designing, the hi-tech industry, the digital industry, methods of computer designing
of new materials.

Karlov Anton Georgievich, Ph.D., the senior lecturer, antkar38cam@gmail.com, Russia, Sevastopol,
Sevastopol State University



OBECNEYEHUE CHHXPOHHBIX JIBUKEHU HCITOJTHUTEJIbHBIX OPTAHOB
AJIEKTPOIIPUBOJOB EPCO ®UPMbI FESTO B CTEH/JIE /U151 HCIIBITAHUHU
TPAHC®EMOPAJIBHBIX ITPOTE30B

JlazapeB B.b., ITonskoB A.M., Comun I1.K., KapraBenko A.A.

Annomayun. Cmamos cooepiicum onucamue cnocobos 0isi CUHXPOHUZAYUU PAdOMbL NPUBOOOE8 YCMPOUCHEA C
napaienbHol MexaHuyeckou cmpykmypou. IIpeonodcen memoo nouyuenus ynpagisiouwux OaHHbIX C UCHOTb308AHUe
mMamemamuyeckou mooenu ycmpovcmea. Onucan maxem 0ist 0eMOHCIMPAYUY NPEOTIONHCEHH MEMOO.

Knroueswte cnosa. Tpancghemopanvuviii npomes, ucnoimanus, niamgopma Ivio-Cmwapma, npomoxon CVE,
coxemvl TCP/IP.

Jlasape¢  Buxmop  Bopucosuu, eedywuu  umndcenep, Poccus, Ceeacmonons, Cesacmononvckuil
20¢y0apCcmeeHH LIl YHUBEPCUMEm.

Ionsxoe  Anexcandp  Muxatinosuy, x.m.n, Ooyenm, Poccus, Cesacmonon, Cesacmononvbckuti
20¢y0apCcmeeHHblIL YHUBEpCUmen.

Conun  Ilagen  Koncmanmumnoeuu, x.m.n, Ooyeum, Poccus, Cesacmonomv, Cesacmononvckuil
20¢y0apCcmeeHHblIl YHUBEpCUmen.

Kapmasenko Anacmacus Anexcanoposna, cmyodemm 3 xypca, Poccus, Ceseacmononvb, Cegacmononbckutl
20¢y0apCcmeeHHblIl YHUBEpCUmen.

THE SIMULTANEOUS MOVEMENTS OF THE EXECUTIVE BODIES OF THE ACTUATOR EPCO OF
FESTO IN THE STAND FOR TESTING OF TRANSFEMORAL PROSTHESES.

V.B. Lazarev, A.M. Polykov, PK. Sopin, A.A. Kartavenko

The article contains a description of methods for synchronizing the operation of the drives of a device with a
parallel mechanical structure. A method for obtaining control data using a mathematical model of the device is
proposed. The model for demonstration of the offered methods and ways is described.

Keys word: transfemoral prosthesis, Tests, Hugh-Stewart Platform, CVE Protocol, TCP/IP Sockets

Lazarev Viktor Borisovich, leading engineer, Sevastopol state University

Alexander M. Polyakov, Ph. D., associate Professor, Russia, Sevastopol, Sevastopol state University
Sopin Pavel Konstantinovich, Ph. D., associate Professor, Russia, Sevastopol, Sevastopol state University
Anastasia Kartavenko, 3rd year student, Russia, Sevastopol, Sevastopol state University



AHAJIM3 U BBIBOP PAIIMOHAJIBHOI'O BAPUAHTA PE3bBOIIVIN®OBAHUSI ITPA
HN3IrOTOBJIEHNHU PE3bBOHAKATHBIX POJIMKOB

Jlunka B.M., Bparan C.M., Panarkuii F0.J1.

Annomauun. Hccrnedyemes npoyecc wiaugosanus HApysicHOU pe3vbObl HA  Pe3bOOHAKAMHBIX POIUKAX.
LInugosanue 0OHOHUMOUHBIM KPY2OM NO3BOJIAEm NOAYHAMb HAUOONee MOUHYIO HAPYICHYIO pe3bhy, HO NOGbluleHUe
NPOU3BOOUMENbHOCIU  npoYyeccd, obecneueHue Kawecmed, CMabUulbHOCMu npouis u wazd, npedomepaueHue
npudco208 u opyeux oOepexkmos ocmaemcs akmyanvhou 3adadei. I[lo pesyremamam  IKCNEPUMEHMATLHBIX
UCCIe008aHUTl NPeONA2Aemcs PAYUOHANbHBIL BAPUAHM 6bI00PA NAPAMEMPO8 pe3bbownudosanus, 6 m.y. 21yOuHbl
pesanus.  Ilpeonacaemviii  8apuanm no36015€m  CYWeECHBEHHO NOBbICUMb  NPOU3BOOUMENbHOCMb — Npoyecca
pesvbounughosanus b6e3 nomepu Kavecmsa pe3bo06ol NOGEPXHOCMU.

Knrwouesvie cnosa. Pezvoouinugosaniue, pesbbonakamusie poauki, UsHOC adbpasusHo2o Kpyed.

Jlunka Buxmopus Muxaiinosna, cmapwiuii npenodasamenn, lipka.vita@yandex.ru, Poccus, Cesacmonoiuw,
Quauan PI'BOY BO «I'MY um. aom. @.D. Ywakosay 6 2. Cegacmononn,

bpaman Cepeeii Muxaiinosuy, 0-p mexu. nayk, npogeccop, 3asedyrowuti kageopoiiy, serg.bratan@gmail.com,
Poccus, Cesacmonons, Cesacmononbckutl 20Cy0apcmeeHHblll yHugepcumem

Panayxuii  FOpuu  Jleonuooguu, Kawo. mexH. HAYK, Ooyenm, Oupexkmop ILlenmpa oyenxu ravecmea
obpazosanus, u.l.rapatskiy@mail.ru, Poccus, Cesacmonons, Ce8acmonoabckuil 20Cy0apcmeeHtblll YHUgepcumem

THE ANALYSIS AND SELECTION OF A RATIONAL VARIANT OF THREAD GRINDING IN THE
MANUFACTURE OF THREAD ROLLING ROLLERS

V.M. Lipka, S.M. Bratan, Yu.L. Rapatskiy

The process of external thread grinding on thread-rolling rollers is investigated. Grinding with a single-thread
wheel allows to obtain the most accurate external thread, but improving the performance of the process, ensuring the
quality, stability of the profile and pitch, preventing burns and other defects remains an urgent problem. The results of
experimental research the rational choice of parameters of resubstitute, including the depth of cut. The proposed option
can significantly improve the performance of the thread grinding process, without losing the quality of the threaded
surface.

Key words: thread grinding, thread rolling rollers, abrasive wheel wear.

Victoria Lipka, Senior Lecturer, lipka.vita@yandex.ru, Russia, Sevastopol, Philial FGBOU VO *“State
Maritime University named after Admiral F.F. Ushakov” in the city of Sevastopol

Sergey Bratan, Professor, Doctor of Technical Sciences, Chief of chair, serg.bratan@gmail.com, Russia,
Sevastopol, Sevastopol state University

Yuriy Rapatskiy, PhD, associate professor, Director of the Center for education quality assessment,
u.l.rapatskiy@mail.ru, Russia, Sevastopol, Sevastopol state University



YIIPABJIEHUE AHTPOIIOMOP®HBIM POBOTOM METOJIOM KOHEYHOI'O COCTOSHUA
ymnsnun E.A., besyrnas A.E.

Annomauun. B pabome paccmampugaemcs 3a0a4a npugedeHusi KOHeUHo20 ddexmopa anmponomopgphHo2o
poboma 6 3adanHoe NOAONCEHUe 30 3A0AHHOe 6PeMsi C NOMOWbIO Memodd Koneunozo cocmosnus. Ha ochoge
U3BECMHOU KUHEMAMU4ecKol MO0enu anmponomop@phro2o poboma, NOCMPOEHHOU HA OCHO8e hooxooa Jlenasuma-
Xapmenbepea, cchopmyruposana OuHamuueckas Mooesb, Yy4umvl8arowds OUHAMUKY NPUBOO08 coulieneHull. B kauecmese
obvexma ucnoav306an peanvhvlii pobom SAR-400, o komopozo paspaboman u 6epuGuUUUPOBAH KOMNLIOMEPHbIM
MOOETUPOBAHUEM ANCOPUMM MEMOO0A KOHEUHO20 COCMOSHUSL.

Kniwouesvie cnoea. Aunmponomop@uviti pobom, HeruHelHdas cucmemd, Memoo KOHEYHO20 COCHOSHUSA,
mepMuHanbHoe ynpasierue.

Hlywnanun Eszenuti Anopeeguu, 00KmMmop mexHuueckux Hayk, npogeccop, 6ub@bk.ru, Poccus, Cesacmonony,
Cesacmononbckuti 20cy0apCcmeeHHblil yHugepcumem

besyenaa Auna FEecemvegna, xkanHouoam mexHuuyeckux Hayk, ooyeum, anna_bezuglaya@list.ru, Poccus,
Cesacmononw, Ce8acmononbCkuii 20Cy0apCmeeHHblil YHUBEPCUMen.

CONTROL OF ANTHROPOMORPHIC ROBOT USING TERMINAL STATE METHOD
E.A. Shushlyapin, A.E. Bezuglaya

The paper deals with the problem of bringing the final effector of an anthropomorphic robot to a given
position in a given time using the terminal state method. On the basis of the known kinematic model of
anthropomorphic robot, built on the basis of the Denavit-Hartenberg approach, a dynamic model is formulated that
takes into account the dynamics of joint drives. The object used is a real robot SAR-400, for which the algorithm of the
terminal state method is developed and verified by computer simulation.

Keywords: anthropomorphic robot; nonlinear system; terminal state method; terminal control.

Shushlyapin Evgeny A., doctor of technical Sciences, Professor, 6u6@bk.ru, Russia, Sevastopol, Sevastopol
State University

Bezuglaya Anna E., candidate of technical Sciences, associate Professor, anna_bezuglaya@list.ru, Russia,
Sevastopol, Sevastopol State University.



CPABHMTEJIbHBIN AHAJIN3 METOJIOB CHUKEHUSA D®PPEKTA «PACTEKAHUA
CIIEKTPA»

ITonoB H.M., Cepos A.H.

Annomauyusn. Jlannas cmamvs NOCEIUEHA PACCMOMPEHUIO PA3IUYHbIX Memo008 CHUdceHus d¢ghgexma
«pacmexkanusi CHeKmpa» NPUMEHUMENIbHO K CPeOCmEam u3MepeHust noxazamenetl kasecmea snexmposmepeuu (CH
1IKD). B nopmamusnwix ooxymenmax I'OCT P 54130-2010 u F'OCT 33073-2014 npueooamcs onpedenenus kavecmea
NEKMPOIHEpaUY U Kpumepuu OYeHKu Kavecmea daekmposnepeuu. Memoovl, paccmompennvle 6 cmambe,
npeonazaemcs UCHOAb306aMb Ol paspabomku dmanoHHo2o ycmpovcmea 0ni nosepku CH IIKD knacca A,

yoosnemsopsrowum sviuteraszsanuvim I OCTam.

Knroueswvie cnosa. [uckpemnoe u Ovicmpoe npeobpazosarue Dypve, amniumyoHslii u pazosvitl cnekmp,
aghgpexm «pacmekanus cnekmpay

Ilonoe Huxonaii  Makcumoguy, maeucmp, popownm@yandex.ru, Poccus, Mocksea, Hayuonanwhoii

uccnedogamenvckuil ynusepcumem « MOy,
Cepos Anopeti Huxonaesuu, kano. mexu. Hayk, doy., serov.an.iit@yandex.ru, Poccus, Mockea, Hayuonanonoii

uccnedogamenvckuil ynusepcumem « MO .

COMPARATIVE ANALYSIS OF THE METHODS FOR DECREASING SPECTRUM LEAKAGE
N.M. Popov, A.N. Serov

This article is devoted to the consideration of various methods of reducing the spectrum leakage in relation of
measuring power quality indicators. The documents GOST R 54130-2010 and GOST 33073-2014 provide definitions of
power quality and criteria for measuring power quality. The methods considered in the article are proposed to be used
for the development of a reference instrument for verification of class. A measurement instrument, satisfying the above-
mentioned State Standards.

Key words: discrete and fast Fourier transform, amplitude and phase spectrum, spectrum leakage.

Popov Nikolay Maksimovich, master of technical sciences, popownm@yandex.ru, Russia, Moscow, Moscow

Power Engineering Institute (National Research University),
Serov Andrey Nikolayevich, candidate of technical sciences, docent, serov.an.iit@yandex.ru, Russia, Moscow,

Moscow Power Engineering Institute (National Research University).



MOBBIIEHUE Y®®EKTUBHOCTH OBCJIYKUBAHUA CJIOKHON TEXHUYECKOU
AIIITAPATYPBI HA OCHOBE MOJEJIBHO-OPUEHTHPOBAHHOI'O ITIPOEKTUPOBAHUS

Joponuna E.b.

Annomayun. Paccmompenvt npobOnemsl  uU30bIMOYHOCMU  NPOYECCO8 NPU  IKCHIAYAMAYUU  CTONHCHBIX
UHDOPMAYUOHHBIX U MEXHUUECKUX CUCTHeM, d MAKdx#ce ONMUMUIAYUU NPOYEcCO8 U pPecypcos IHCUSHEHHO20 YUKIA
mexHuyeckux cucmem. Ilokasamvl 603MONCHOCMU AHANU3A NPOYECCO8 8 PAMKAX CKOPOCMHO20 NPOEeKMupo8aHus Hd
ocnoge Mmoldenel, nocmpoennvix 8 cpede AnylLogic. B npoyecce ucciedosanus onpeoeienvl Kuouegble MOUKU
JHCUSHEHHO20 YUKIA CUCMEMbL U HOKA3AHO NPEUMYUeCMBO MOYEYHO20 MOOCTUPOBAHUSL KAK OCHOBbl OP2AHUZAYUOHHOZO0
ynpasnenus npoyeccamu. Ha ocrnoge npeonosicennvlx mooenetl, a maxice UOeHMUGuUKayuu 3manos HCUHeHH020 Yukia
NOMYHeHbl OYEeHKU ONUMENbHOCMU Peanu3ayu Kaxicoou pabomvsl 6 pamKax OmoenbHO20 dMand HCUSHEHHO20 YUKIA,
4mo no360UN0 Popmuposams dphexmuenvle nAAHBL OOCIYICUBAHUS CTIONCHOU MEXHUUECKOU annapamypbi.

Knrouesvie cnosa. Hupopmayuonnas cucmema, mexHuyeckas CUCmemd, Op2AHU3AYUOHHOE YNpagieHue,
JHCUBHEHHBIIL YUKI, Modenuposanue, AnyLogic, noodepiicka npumsmusi peuleHuil, peMOHm CLONCHbIX MEXHUYECKUX
00bexmos.
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IMPROVING THE EFFICIENCY OF MAINTENANCE OF COMPLEX TECHNICAL EQUIPMENT ON THE
BASIS OF MODEL-BASED DESIGN

E.B. Doronina

The problems of redundancy of processes in the operation of complex information and technical systems, as
well as optimization of processes and resources of the life cycle of complex technical systems are considered. The
possibilities of process analysis in the framework of high-speed design based on models built in AnyLogic environment
are shown. In the course of the study, the key points of the system life cycle are identified and the advantage of point
modeling as the basis of organizational management processes is shown. On the basis of the proposed models, as well
as the identification of the life cycle stages, the estimates of the duration of each work within a separate life cycle stage
were obtained, which allowed to form effective plans for the maintenance of complex technical equipment

Key words: information system, technical system, organizational management, life cycle, modeling, AnyLogic,
decision support.

Doronina FEkaterina Borisovna, design engineer of Concern VKO Almaz-Antey, GPTP "Granite", SKB
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ABTOMATH3UPOBAHHAS CUCTEMA UMUATAIIUN KAYKU CYTHA HA OCHOBE
MHOTI'OKOOPIUHATHOMU IJIAT®OPMbI

Ocanuenko A. E.
Annomauus. Hccnedyemcsi  603MOXNCHOCMb — UCHOJb30BAHUSL  MHO2OKOOPOUHAMHOU — NAAM@BOPMbL
NapanienbHol KUHEMAMUYECKol cXxeMol, YNpasisaemol ua2o8blmu 08ueamesimu 0is CO30aHUsl AGMOMAMUIUPOBAHHOU

cucmembvl umumayuy 6OPMoBoU U Kuiesol Kauku cyoud.

Kntouesvte cnosa. Hmumamop kauku, MHOZOKOOPOUHAMHAS NAAMOOPMA, Wa208blil dguecamenns, 0OPAMHAs
3a0a4a OUHAMUKU, MOOETUPOBAHLUe.

Ocaouenrxo Anexcandp Escenvesuu, xano. mexu. nayk, aeosadchenko@rambler.ru, Poccus, Cesacmononw,
Cesacmononbckuil 20¢y0apCmeeHHblll YHUBEPCUmen.

AUTOMATED SYSTEM FOR SIMULATING SHIP’S ROLLS BASED ON A MULTI-AXIS PLATFORM
A.E. Osadchenko

The possibility of using a multi-axis platform with a parallel kinematic scheme controlled by stepper motors to
create an automated system for simulating pitching of a ship is being investigated.

Key words: pitching simulator, multi-axis platform, stepping motor, inverse kinematics problem, simulation.

Osadchenko Alexander Evgenevich, candidate of technical sciences, aeosadchenko@rambler.ru, Russia,
Sevastopol, Sevastopol State University.



OYHKINOHAJIBHOE MOJEJINPOBAHHUE KAK CITOCOB OITMCAHUSA TPOLOECCA
NHOPOPMAIIMOHHOI'O ITONCKA

Uynpeiaus E.A., Jloponuna 1O.B.

Annomayun. Paccmampusaemca npoyecc ungopmayuonnozo noucka 6 cemu Humepnem Ha ocHOge
@DYHKYUOHALHO20 MOOETUPOBAHUA, ONUCLIBAIOMCA €20 XApaKmepucmuxu. B KoHmekcme OaHHO20 UCNe008aHUSA
npou36edeHo 0emanbHoe Onucanue onepayull, COCMagIAIWUX PAcCCMAmpUusaembslli NPoyecc, 4mo no380JAUL0 NOTYYUMb
uepapxuio YHKYUOHAIbHBIX MOOeel, N0 KOMOPbIM 803MONCHO NPOBOOUMb PEOP2AHU3AYUIO, pA3eumuUe U YNpaeieHue
npoyeccamu UHGOPMAYUOHHOZ0 NOUCKA.

Knrwouesvie cnosa. Undopmayuonnviii nOUCK, UHQOPMAYUOHHASL CUCMEMA, AHAIU3 OAHHBIX, PYHKYUOHATILHOE
MoOenuposane, OpeaHu3ayUoOHHble NPOYECChi.
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FUNCTIONAL MODELING AS A WAY TO DESCRIBE THE INFORMATION SEARCH PROCESS
E.A. Chuprynin, Y.V. Doronina

The process of information search in the Internet on the basis of functional modeling is considered. The
characteristics of such a process are described. A detailed description of the operations that make up the process under
consideration is made. It has allowed to receive hierarchy of functional models on which it is possible to carry out
reorganization, development and management of processes of information search.

Key words: information search, information system, data analysis, functional modeling, organizational
procedures.
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University,
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MOJAEJUPOBAHUE @ YHKIIMOHUPOBAHUSA ITPOU3BOJACTBEHHOI'O 9JIEMEHTA C
OBECHEHUBAIOHINMH OTKA3AMM ITPU NCITOJIB30BAHUN YNCJEHHOI'O METOJA
DA30BOI'O YKPYIIHEHHUS CUCTEM

Komm B.41., 3amopénoB M.B., Uanenkos H.U., CkaTtkoB 1. A.

Annomauusn. Ilpuseden uucnennvlii mMemoo ¢Hazo08020 YKPYRHEHUS NOJIYMAPKOBCKUX CUCMEM C 00uum
Gazoevim  npocmpancmeom cocmosnull. Paccmompeno npumenenue O0anno2o Memooa Npu  MOOeIUPOSAHUU
NpoOU3BOOCMEEHHO20 demenma ¢ obecyenusarowumu omrazamu. CocmagieHa u peweHa cucmema ypasHeHuti Os
onpedenenusi euda uckomou @yukyuu pacnpeoeienus. Ilpogedennoe cpagnenue pe3yibmamos MoOeiUpOBaHUs
HOKA3AI0 NPABGUTLHOCIb NPUBCOEHHO20 MEMOOd.

Kniouesvle cnosa. [lonymapkosckaa cucmema, aneopumm aszoe020 yKpynHeHus, QYHKYus pacnpeoeieHus,
HenpepuisHble COCMOAHUS, 8peMeHa NPeObl8aHUs 8 COCMOAHUAX, NIOMHOCIU 8ePOAMHOCHEN Nepexood, 6l0XHCEHHAs
yenv Mapxosa.

Konn Baoum Axoenesuu, o0.m.n., npogheccop, v_kopp@mail.ru, Poccus, Cesacmonons, Cesacmononvckuii
20Cy0apCcmeeHHblll YHUgepcumen

3amopénos Muxaun Baoumosuu, k.m.H., Ooyenm, zamoryonofflwgmail.com, Poccua, Cesacmonony,
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Yanenkoe  Huxuma  Heopeeuu, acnupaum,  chalenkov-nikita@yandex.ru, Poccua, Cesacmonony,
Cesacmononbckuti 20¢y0apCcmeeHHblil yHugepcumen

Ckamxoe  Hean  Anexcanoposuu, k.m.H., Ooyeum, sksl44@yandex.ru, Poccus, Cesacmonony,
Cesacmononbckuti 20cy0apCmeeHHblil yHugepcumem

MODELING OF OPERATING ELEMENT FUNCTIONING WITH DECREASING FAILURES WHEN USING
THE NUMERICAL METHOD OF PHASE ENHANCEMENT OF SYSTEMS

V.Ya. Kopp, M.V. Zamorenov, N.I. Chalenkov, I.A. Skatkov

A numerical method of phase enlargement of semi-Markov systems with a common phase state space is
presented. The application of this method in modeling a production element with depreciating failures is considered. A
system of equations is compiled and solved to determine the form of the desired distribution function. The comparison
of simulation results showed the correctness of the above method.

Keywords: semi-Markov system; phase enlargement algorithm; distribution function, continuous states; time
spent in states, transition probability density, nested Markov chain.
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CTAHMOHAPHBIE XAPAKTEPUCTUKH HAZTE)KHOCTH U DOPEKTUBHOCTH
TEXHUYECKOUN CUCTEMBI C YIIPEXJAIOINUM BOCCTAHOBJIEHHEM 11O OCTATOYHOU
HAPABOTKE

O6xepuH 0.E., boiiko E.I'., ®enopenko C.H.

Annomayun. OOuum u3 Memooos NOGLIULEHUS HAOEHCHOCMU U IPOEKMUBHOCTIU MEXHULECKUX CUCTeM
AGNSLEMCSL yNpexcoaioujee 60CCManosienue, KOmopoe no360458em CHU3UMb NOCAeOCMEUsl OMKA308 cucmembvl. B cmamoe
paccmampusaemcs NOAYMAPKOBCKAs MOOelb KOHMPOIs CKPbIMbIX OMKA308 MEXHUYECKOU CUCmeMbl C y4emom
VIPeAHcOarue20 80CCMAHOBICHUS 3a 0CMABUIeecst 8peMsi 00 Cledyroue2o cKkpulmozo omkasa. Haiidenvi cmayuonaphoie
Xapakmepucmuxu Haoexchocmu u d¢pgexmusnocmu cucmemol. Ilonyuenuvie pe3yiomamol Mo2ym Oblmb UCNOIb308AHbL
0/ OYeHKU IPPeKMUHOCU NPUMEHEHUSL YIPENCOAIOUe20 B0CCMAHOBICHUS.

Knwuesvie cnosa.  Texumuueckas — cucmema,  ynpedxycoaioujee — 60CCMAHOGAEHUe,  CMAYUOHAPHbIE
Xapakmepucmuxu, nOJIYMApKOSCKUl NPOYecc.
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boiiko Enena [eopeuesna, k.m.H., Ooyenm, Ooyeum, boiko eg@ukr.net, Poccua, Cesacmonony,
Cesacmononbckuti 20¢y0apCcmeeHHblil YHUGepCumen.

@edopenko Cepeeui Huxonaesuu, cmapwiuil npenooagamens, sergey.fedor@mail.ru, Poccusa, Cesacmononw,
Cesacmononbckuti 20¢y0apCcmeeHHblil YHUGepCumen.

STATIONARY CHARACTERISTICS OF RELIABILITY AND EFFICIENCY OF TECHNICAL SYSTEM WITH
PREEMPTIVE RECOVERY BY RESIDUAL OPERATION TIME

Y. E. Obzherin, E.G. Boyko, S. N. Fedorenko

One of the methods to improve the reliability and efficiency of technical systems is preemptive recovery, which
allows to reduce the effects of system failures. The article discusses the semi-Markov model for monitoring latent
failures of a technical system, taking into account preemptive recovery for the remaining time until the next latent
failure. The stationary characteristics of the reliability and efficiency of the system are found. The results can be used to
assess the effectiveness of the use of preemptive recovery.

Keywords: technical system, semi-Markov process, preemptive recovery, stationary characteristics
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TEXHOJIOTHYECKOI' O OFOPY/IOBAHHA

ITamxos E.B., ITomusnes B.I1.

Annomauusn. Ilpoananrusuposanvt QYHKYUOHATLHBIE BO3ZMOICHOCU CUTLGHOHHBIX (MOHOCUTLOOHHBIX) U
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000pY008aHUsL NPU HOPMATBHBIX U BLICOKUX OABAEHUAX IHCUOKUX pabouux cped. OO0CHO8ano coz0anue u npumeHeHue
MYToMUCUTLHOHHBIX 2UOPOBLIMECHUMENEl, NO36ONAIOWUX YMEHLUUUMb NOmepU O0asiieHusl, 00YCl08NIeHHble YNPY2oll
ocesoll depopmayuell CulbQOHO8, CHUNCAIOUUE MOYHOCHb Nepedayu OdeleHUsi OOHOU JHCUOKOU cpedbl Opyeoll.
Ilpugedena memooduxa onpedenenuss HeOOXOOUMO20 YUCIA CUTbGOHOE 6 KOHCMPYKYUU SUOPOSbIMECHUMENs 6
3a8ucUMoOCmu om nepenaoa 0asieHusi 6 NOJOCMU KAMepbl MEXHOI02U4ecko20 060pyodosanus. Onucansl KOHCMPYKYus u
npunyun  pabomul 2UOPOGLIMECHUMENed ¢ OOHOCMOPOHHUM U  O8YCIOPOHHUM —PACHONOJCEHUEM CUTbOOHOE
OMHOCUMENbHO pA30eiumelst cpeo.
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MULTISILPHONE HYDRAULIC COMPONENTS OF HYDRAULIC DRIVES OF INDUSTRIAL
TECHNOLOGICAL EQUIPMENT

Pashkov E.V., Polivtsev V.P.

The functional capabilities of bellows (mono-bellows) and other types of hydraulic propellants used in
hydraulic actuators of technological industrial equipment at normal and high pressures of liquid working media are
analyzed. The creation and use of multisillon hydraulic jacks, justifying the reduction of pressure losses due to elastic
axial deformation of the syphons, reducing the accuracy of pressure transfer from one liquid medium to another has
been substantiated. A method for determining the required number of bellows in the design of a hydraulic propellant
depending on the pressure drop across the chamber of the process equipment is given. The design and principle of
operation of hydraulic piers with one-sided and two-sided positioning of the bellows relative to the media separator are
described.

Keywords: hydraulic actuator, hydraulic mixer, bellows, separator for liquid media.
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