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ABTOMATHU3AINNUA U YIIPABJIEHUE TEXHOJTOI'MYECKUMH
MMPOOECCAMMU U ITPOU3BOJCTBOM

Boxoncknii A.U., Maiicrpumun M.M., PerkkoB AWM. DxcnepuMeHTanbHas
MIPOBEPKA ONTHMAJIFHOTO BPAIEHUS YIIPYTOTO CTEPKHSA

Bapranos M.B., Ilerpos B.K., 3ununa U.H., Hryen Ban 3ynr, Uan /luns
Ban Unentudukanus mONOXKEHUS JETAIM C IIOMOIIBIO CHIOMOMEHTHOI'O
JaT4hKa B COOPOYHBIX OINEpaIMAX TUIA «BaJ-BTYJKa» IPU JABYXTOUECYHOM
KOHTaKT€ C y4€TOM TPEHHs

Toxapes J.A., KabGanoB A.A. Anamus
MaHHUIYJIITOPOB TIPH COTJIACOBAHHOM paboTe

KPUTUYCCKUX COCTOSIHUI

MOJAEJIUPOBAHUE TEXHUYECKUX CUCTEM
Oo6:xepun 10.E., CugopoB C.M., Huxkutun M.M. IIpousBoautenbHOCTh
TEXHOJIOTUYCCKON SYCHKHM C MTHOBEHHO MOIOJHSICMBIM PE3EPBOM BpeMeHH 0e3
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Pamanxnii }0.J1., Konn B.51., Jlumka B.M. lccnenoBanue MexaHOCOOPOYHOTO
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Kpamapenko A.C., Kpamape B.A., Jlunko W.FO. Metonx cHuxkeHUs
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SKCHEPUMEHTAJIBHASA TPOBEPKA OIITUMAJIBHOI'O BPAIIIEHUA YIIPYT'OI'O
CTEPXHA

Bboxonckuii A.W., Matictpumua M. M., PeixkkoB A.H.

Annomayusn. C ucnonvzosanuem poooma (Mitsubishi Robot RV-14) 6 nabopamopuu xaghedpol
«IIpubopuvie cucmemvl u agmomamuszayus mexronocuseckux npoyeccosy DPIAOY BO «Cesacmononvckuil
20CY0apCcmeenHblli YHUBEpCUmemy 8blNOIHeHAd NPO8ePKa ONMUMATbHBIX 8PAUeHULl BOKPY2 HeNOOBUNCHOU ocU (Ha
3a0aHHbINL Y20, 3a NpuemiemMoe MUHUMATbHO BO3MONCHOE 68peMs) YNpy2020 KOHCONbHO20 CIMEPHCHA C
pacnpeoeieHHOU MAaccoli no OluHe U3 UCXOOHO020 8 KOHeYHOe COCmosAHUe abcomomnozo nokos. Pezyiemamor
NPAKMUYECKOU  Peanu3ayuu  KOCOCUMMEMPUUHO20 YApAGIeHUs (V2108020 YCKOPEHUs MUnd «pa3eoH-
mopmooicenue») 6 OOCMAMOYHOU CMENneHu CO2NACYIOMCS C Meopemudeckum MoOenuposanuem OUHAMUKU
YIpY2020 06beKma npu ONMUMALTLHOM NEPEHOCHOM 8PAWAMENLHOM OBUNCEHUU BOKPY2 OCU, NPOX0OAujell yepes
KOHey ynpy2020 CMepIHCHA.

Kniwouegvle cnosa. Onmumanvhoe ynpaegienue (yerogoe ycKopeHue), Ynpyeuil cmepicensb (KOHeuHol
JHCeCmKOCmu), IKCHePUMEHMANbHASL NPOBEPKA, MAHUNYISAMOp, YCMpaHeHue Korebanuli 06vekma.

boxonckuii Anexcanop Hsanosuy, 0-p mexu. nayx, npog., bohon.alex@mail.ru, Poccusa, Cesacmonony,
Cesacmononbckuii 20Cy0apCcmeenHblil YHUsepcumen,

Maticmpuwun Muxaun Muxaiinoguu, Kano. mexH. HayK, 0oy., mihail.maystrishin@gmail.com, Poccus,
Cesacmononw, Ce8acmononbckuil 20Cy0apCcmeenHblil YHUSepCumem,

Puisickos  Anexcandp  Heopeeuy, accucmenm, ryzhkov2206@mail.ru, Poccua, Cesacmonony,
Cesacmononbckutl 20Cy0apcmeenHblil YHUSepCUumenn.

EXPERIMENTAL TEST OF THE ELASTIC ROD OPTIMAL ROTATION
Al Bokhonsky, M.M. Maistrishin, A.1. Ryzhkov

Using the robot (Mitsubishi Robot RV-1A4) in the laboratory of the Department of Instrument Systems and
Automation of Technological Processes of the Federal State Autonomous Educational Institution of Higher
Education “Sevastopol State University”, the optimal rotation around a fixed axis (at a given angle during the
acceptable minimum possible time) of an elastic cantilever rod with distributed mass along the length from the
initial to the final state of absolute rest. Results of the practical implementation of skew-symmetric control (the
“acceleration-braking” type of angular acceleration) are in sufficient agreement with the theoretical modeling of
the dynamics of an elastic object with optimal portable rotational motion around an axis passing through the end
of an elastic rod.

Key words: optimal control (angular acceleration), elastic rod (finite rigidity), experimental verification,
manipulator, elimination of object vibrations.

Bokhonsky Alexander Ivanovich, doctor of technical sciences, professor, bohon.alex@mail.ru, Russia,
Sevastopol, Sevastopol State University.

Maystrishin Mikhail Mikhailovich, candidate of technical sciences, mihail. maystrishin@gmail.com
Russia, Sevastopol, Sevastopol State University.

Ryzhkov Aleksandr Igorevich, assistant, ryzhkov2206@mail.ru, Russia, Sevastopol, Sevastopol State
University.



NIEHTUOUKANUA ITOJOXKEHUA JETAJIA C IOMOIIBIO CHJIIOMOMEHTHOTI'O
JATUYUKA B CbOPOYHBIX OIIEPALIUAX THUITA «BAJI-BTYJIKA» ITPU IBYXTOYEYHOM
KOHTAKTE C YYETOM TPEHUS

Bapranos M.B., Ilerpos B.K., 3uanna U.H., Hryen Ban 3ynr, Yan Jluap Ban

Almomauuﬂ. Cmambws noceswena udenmu¢ukauuu NOJIOHCEHUS. 0emai N0 OAHHLIM CUTOMOMEHMHO20
oamuyuka 8 C60p01!Hblx onepayuix muna «ean-emyaKa» npu ()eyxmouelmozw KOHmakme. HOﬂy‘{eHbl
anaiumuveckKue szasucumocmu Ccuil U MOMEHMOE, UIMEPEHHbIX oamuuxkom cuin u momenmos. Onucamwvl
meopemu4decKue U IKcnepumenmailbHvle OYeHKU donycmwwblx 3HAYeHUll yeana nepexkoca demaineil.

Knrouesvie cnosa. Pobomusuposannas coopka, yciogusi COOpKu, CUIOMOMEHMHBII OAMYUK

Bapmanoe Muxaun Bradumuposuu, 0-p mexu. Hayk, npogeccop, m.v.vartanov@mospolytech.ru, Poccus,

Mocxkesa, Mockoeckuil nonumexnuyeckuil yHugepcumem
Ilempoe Bnaoumup Kupuniosuu, kano. mexu. uayk, ooyewm, vkp@hotbox.ru, Poccus, Mocksa,

Mocroeckutl norumexuuyeckuii ynusepcumem
Sununa HUuna HuxonaesHna, kauo. mexH. Hayk, doyenm, i.n.zinina@mospolytech.ru Poccus, Mocksa,

Mocxkosckuil noaumexnuyeckuil yHugepcumem
Heyen Baum 3yne, acnupanm, nguyendungpt4S@gmail.com, Poccus, Mockea, Mockosckuii

NOAUMEXHUYECKUL YHUBEPCUMem
Yan [uuv Baw, macucmpaum, trandinhvanl221@gmail.com Poccua, Mocksea, Mockosckuii

noaumexHu4ecKull YHUsepcumem

IDENTIFICATION OF THE PARTS 'S PROVISION BY USING FORCE TORQUE SENSOR IN THE TYPE
ASSEMBLY OPERATIONS “SHAFT-SLEEVE” AT POINT TO POINT CONTACT WITH ACCOUNT OF
FRICTION

M.V. Vartanov, V.K. Petrov, I.N. Zinina, V.D. Nguyen, D.V. Tran

This article is to detect identification of parts ‘s position according to the force-torque sensor in assembly
operations type "shaft-sleeve" at point-to-point contact. Obtained analytical dependences of forces and torques,
which are measured by force torque sensor. Theoretical and experimental estimates of permissible values skew
angle of parts are described.

Keywords: robotic assembly, conditions assembly, force torque sensor.

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

Petrov Viadimir Kirillovich, Ph.D. tech. Sci., Associate Professor, vkp@hotbox.r, Russia, Moscow,
Moscow Polytechnic University

Zinina Inna Nikolaevna, Ph.D. tech. Sci., Associate Professor, i.n.zinina@mospolytech.ru, Russia,
Moscow, Moscow Polytechnic University

Nguyen Van Dung, PhD student, nguyendungpt45@gmail.com, Russia, Moscow, Moscow Polytechnic

University
Tran Dinh Van, Master, trandinhvanl221@gmail.com, Russia, Moscow, Moscow Polytechnic University



AHAJIN3 KPUTHYECKHX COCTOSSHUA MAHUIIYJISITOPOB ITIPU COI'JIACOBAHHOM
PABOTE

Toxapes J[.A, Kabanos A.A.

Annomayusn. B cmamve paccmampusaemcs npobdiema pabomvl MHO2036EHHbIX MAHUNYISAMOPOE C
Yuemom Kpumu4eckux coOCmostHutl, O3HUKAIOWUX 8 Npoyecce NIaHuposanus oguxcenull. IIpednacaemcs peuiums
npoodemy KOHmMpONs U NpedomepawjeHus CAMOCMOIKHOBEHUN Nnymem 668e0eHUsl O2panHudenull 6 3aoaue
VApasieHuss  OBUNCEHUEM MAHURYIAMOpPos. Bvibop ocpanpuenuii  evinonusiemcsi 0ns  npedomepaujerus
ROBPENCOeHUL MAHUNYISAMOPAMU U NEPEHOCUMBIM UMU 2DY3AMU.

Knrwouesvie cnosa. Kpumuueckoe cocmosinue, coanacogannas paboma, poOOM-MAHURYIAMop,
CAMOCMONKHOBEHUS, 02PAHUYEHUS YNPABTIEHUS.

Toxapes [lenuc Anexcanopoguy, Kawo. mexH. Hayk, 0oy., Bedywuil nayumoui compyonux HOIL]
«Mexamponuxa u  pobomomexuuka»  tdanis@yandex.ru, Poccus, Cesacmononvn, Cegacmononbckuil
20CYOapCmEeH bl YHUGEPCUMEem

Kabanos Anexceii Anexcandposuu, kKano. mexu. Hayk, 0oy., 3a8edyouuil Kageopoi, patronne@mail.ru,
Poccus, Cesacmonons, Ceacmononsckuii 20Cy0apCmeeHtbiil YHugepCume

ANALYSIS OF CRITICAL STATES OF MANIPULATORS AT AGREED WORK
D.A. Tokarev, A.A. Kabanov

The article discusses the problem of the operation of multi-link manipulators taking into account critical
conditions that arise in the process of planning movements. It is proposed to solve the problem of controlling and
preventing self-collisions by introducing restrictions in the task of controlling the movement of manipulators. The
choice of constraints is performed to prevent damage to the manipulators and the loads carried by them.

Key words: critical state, coordinated work, robotic arm, self-collisions, control restrictions.

Denis Alexander Tokarev, Ph.D. tech. Sci., Assoc., Leading Researcher, REC “Mechatronics and
Robotics” tdanis@yandex.ru, Russia, Sevastopol, Sevastopol State University

Kabanov Alexey Alexandrovich, Ph.D. tech. Sci., Associate Professor, Head of the Department,
patronne@mail.ru, Russia, Sevastopol, Sevastopol State University



MPOU3BOJUTEJIBLHOCTH TEXHOJIOTHYECKOM STYEMKHA C MTHOBEHHO
MNOMNOJIHAEMBIM PE3EPBOM BPEMEHMU BE3 IPEKPAIIIEHUSA OBPABOTKH

O6xepun 0.E., Cunopos C.M., Hukutua M.M.

Annomayus. s noeviuienus HAOEHCHOCMU U IPDEKMUsHOCMU  (HYHKYUOHUPOBAHUSL CUCTEM
PA3IUYHO20 HASHAYEHUs. UCHOIb3Yemcsl 6peMenHoe pesepsuposanue. B Oamnol pabome nocmpoeHa
NOAYMAPKOBCKAS MOOCIb  (DYHKYUOHUPOBAHUS MEXHONOSUHECKOU SHelKU C Y4emoM HAAUYUL MSHOBEHHO
nonoaHsemMo20 pesepsa epemeru. Tlonyuennas mooenb no3eoasem nposooumsd AHAU3 GIUSHUSL pe3eped 6PeMeHU
HA NPOU380OUMENbHOCHb MEXHOL02ULECKOU SYelKU.

Knwueswvie cnosa. I[lonymaprosckuii npoyecc, pe3epé GpeMeHu, MexHON02UYecKas AueliKd,
NnpOU3B0OUMENLHOCHID.

Obowcepun FOpuii Eseenvesuu, 0-p mexu. Hayk, npogeccop, objsev@mail.ru, Poccus, Cegacmonoins,
Cesacmononbckutl 20Cy0apcmeennblil yHusepcumen

Cudopos Cmanucnaé Muxaiinosuy, cm. npenodasamennv, xaevec@mail.ru, Poccus, Cesacmononw,
Cesacmononbckutl 20Cy0apcmeennblil yHusepcumen

Huxumun Muxaun Muxatinosuy, accucmenm, m.nikitin.1979@gmail.com, Poccusa, Cesacmonony,
Cesacmononbckuti 20Cy0apcmeenHblil YHUsepcumem

PRODUCTIVITY OF A TECHNOLOGICAL CELL WITH INSTANTANEOUSLY REPLENISHED TIME
RESERVE WITHOUT TERMINATION OF PROCESSING

Yu.E. Obzherin, S.M. Sidorov, M.M. Nikitin

Temporary redundancy is used to improve the reliability and efficiency of systems for various purposes.
In this work, a semi-markov model of the operation of the technological cell has been built, taking into account
the availability of an instantly replenished time reserve. The resulting model allows you to analyze the impact of
time reserve on performance.

Key words: Semi-Markov process, time reserve, technological cell, productivity.

Obzherin Yuriy Evgenievich, doctor of technical sciences, professor, objsev@mail.ru, Russia, Sevastopol,
Sevastopol State University

Sidorov Stanislav Mikhailovich, senior lecturer, xaevec@mail.ru, Russia, Sevastopol, Sevastopol State
University

Nikitin Mikhail Mikhailovich, assistant, m.nikitin.1979@gmail.ru, Russia, Sevastopol, Sevastopol State
University



HCCIEJOBAHUE MEXAHOCBOPOYHOT' O IMTPOU3BOJACTBA C IPUMEHEHUEM METOJOB
3KCHEPTHBIX OIIEHOK Y AHAJIN3A UEPAPXUI

Pamanxwmii FO.JI., Ko B.41., Jlunka B.M.

Annomayusn. Hccnedyemcea mexanocbopounoe npouzso0cmso, C Yeavio yuema MexaHusma GusHUs
MexHONI02UYEeCKOU HACIeOCMBEHHOCU HA HAOEHCHOCMb Pe3b008bIX COCOUHEHU 8 U30eNUAX MAUUHOCMPOEHUS HA
amanax ux sxcusHenHo2o yukia. Ilpeonazaemesa memooonozus ucciedo8anus MexaHocOoOpoyHo2o Npou3eo0Ccmad,
NO360NAI0WAS  NPUMEHUMb  NOJIYMAPKOBCKUEe — Modenu Ol OnpedeleHus  XApaKkmepucmux  e2o
NPOU3BOOUMENbHOCTNU U HAOEHCHOCMU, C Y4emoM NpOAGLeHUs MeXHON0SUYeCcKol HAcCae0Cm8eHHOCMU.
Paccmampueaemcs  nadexcHocms  MeXHOIOSUYECKUX NPOYECCO8 8 MeXaHoCOOPOYHOM Nnpousgoocmee, 6
YacmMHOCMU, NApamempudecKue OmKaA3bl NPU U320MosIeHUY demaiell ¢ pe3vbooll u coopke pe3bO08bIX COeOUHEHU.
s popmanuzayuu  onucamus MexamocOOpoOUHO20 NPOU3BOOCMEA NPeONA2dAemcs NPUMEHUMb Memoobl
9KCHEPMHBIX OYEeHOK U ananusa uepapxuil. [Ipednrazaemas memooono2us no360sem y4ecmsb CIoXacmudHOCb
MEXHON02UYECKUX NPOYECCO8 HA IMANAX HCUSHEHHO20 YUKIA U30eNUl MAUUHOCMPOEHUS.

Knrouegvie cnosa. Mexanocbopounoe npouzeo0cmeo, Memoo aHAIU3a Uepapxuil, Memoo dKCHePMHbIX
OYEHOK.

Panayxuii FOpuii Jleonuoosuy, xaumo. mexw. nayx, ooyenm, oupexkmop ILlemmpa oyenku kavecmea
obpasoganus,  u.l.rapatskiy@mail.ru, Poccua, Ceseacmononb, Ce8acmononvbckuii  20cyoapcmeeHHblll
VHUgepcumem

Konn Baoum AHroenesuu, 0-p mexu. nayk, npogeccop, v_kopp@mail.ru, Poccusa, Cesacmononw,
Cesacmononbckuti 20Cy0apcmeenHulil YHusepcumem

Jlunka Bukmopusa Muxaiinogna, cmapwuii  npenooasamens, lipka.vita@yandex.ru, Poccus,
Cesacmonons, @unuan @I'HBOY BO « MY um. aom. @.®. Ywaxosay 6 2. Cesacmononn

INVESTIGATION OF MECHANICAL ASSEMBLY PRODUCTION WITH APPLICATION OF METHODS OF
EXPERTS EVALUATION AND ANALYSIS OF HIERARCHIES

Yu.L. Rapatskiy, V.Ya. Kopp, V.M. Lypka

The mechanical assembly production is studied in order to take into account the mechanism of the
influence of technological heredity on the reliability of threaded joints in engineering products at the stages of
their life cycle. A methodology for the study of mechanical assembly production is proposed, which allows the use
of semi-Markov models to determine the characteristics of its performance and reliability, taking into account the
manifestation of technological heredity. The reliability of technological processes in mechanical assembly
production, in particular, parametric failures in the manufacture of threaded parts and the assembly of threaded
joints, is considered. To formalize the description of mechanical assembly production, it is proposed to apply
methods of expert assessments and analysis of hierarchies. The proposed methodology allows to take into account
the stochasticity of technological processes at the stages of the life cycle of engineering products

Keywords: mechanical assembly production, hierarchy analysis method, expert assessment method.

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

Vadim Kopp, Professor, Doctor of Technical Sciences, Professor, v_kopp@mail.ru, Russia, Sevastopol,
Sevastopol State University

Victoria Lypka, Senior Lecturer, lipka.vita@yandex.ru, Russia, Sevastopol, Philial FGBOU VO “State
Maritime University named after Admiral F.F. Ushakovin the city of Sevastopol,



METO/J CHUXEHMUS KOJIMYECTBA JAHHBIX 1JIs1 OBYYEHUS POBOTOB
Kpamapenxo A.C., Kpamaps B.A., Jlunko 1.10.

Annomayus. B cmamve paccmampusaemcsi ancopumm  YMEHbUIEHUS PA3MEPHOCIMU  OAHHBIX,
UCnonb3yemvlx 0 aneopummos obyuenus. O61acmvlo npUMEHeHUs: OAHHO20 AN2OPUMMA  SAGJISLeMCsl
anmponomop@uviii  pobom. OcHOGHA udes 3aKAOYAemcsi 6 NOCmpoeHuu Osl 3a0aHHOU MpaeKmopuu
ANNPOKCUMUPYIOWE20 NOTUHOMA U OdbHeliulee UCNOb308ANUE KOIDPUYUEHMOE IMO020 NOIUHOMA 8 ANI2OPUMMAX
o6yuenus. [locmpoenue noaunoma npouzgooUmcst o Memooy NOCMpOeHUs. MEPMUHATbHBIX NOAUHOMO8 BameHnko
A Ionyuennvle nOAUHOMbL UMEIOM HyJleable OWUOKU HA 2PAHUYAX MPAEKMOPULU.

Knrouesvie cnosa. TepmunanvHbili NOTUHOM, YMEHbUEHUE DASMEPHOCHU, OOYYAIOWULL AN20PUMM,
aHmponomopuwill pobom.

Kpamapenxo Apmém Cepeeesuu, yuawuiics, Poccus, Cesacmonons, 'BOY JJO Manas axademus Hayx,

Kpamape  Baoum  Anexcanoposuu, 0-p. mexH. Hayk, npogheccop, Poccus, Cesacmonony,
Cesacmonoabckuil 20cy0apcmeeHHbII YHUgepcumen, nedazoe 00noaHumenvHozo oopaszosanus I'60Y /10O Manas
axkaoemusl Hayx,

Jlunko Hean IOpvesuu, cmapwuii npenodasamens, ivanlipkol3@gmail.com, Poccus, Cesacmonony,
CesacmononbcKuti 20Cy0apCcmeenublil yHugepcumem, nedazoe 00noanumenvro2o oopasosanus I'bOY J]O Manas
akaoemusi Hayx

THE DATA REDUCTION METHOD FOR MACHINE LEARNING ALGORITHMS
A.S. Kramarenko, V.A. Kramar, 1.U. Lipko

The article considers an algorithm for reducing the dimensionality of data used for machine learning
algorithms. This method is pleasant for anthropomorphic robot. The main idea is to construct an approximating
polynomial for a given trajectory and build learning algorithms based on the coefficients of this polynomial. The
construction of polynomial is based on Butenko A. P. terminal polynomials method. Usage of terminal polynomial
leads to the fact that the polynomial has zero errors at the trajectory boundaries.

Key words: terminal polynomial, data reduction, machine learning, anthropomorphic robot.

Kramarenko Artem Sergeevich, pupil, Russia, Sevastopol, Minor Academy of Science,

Kramar Vadim Alexandrovich, doctor of engineer sciences, professor, Russia, Sevastopol, Sevastopol
State University,
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HEYETKOE MOJIEJTMPOBAHUE BPEMEHHBIX PSIJIOB JIJIS TIPOTHO3UPOBAHU S
COCTOSIHUM TEXHUYECKHX CUCTEM

Mextues T.3.

Annomayusn. /[ns KOHmpost u NPOSHOIUPOBAHUS. COCTNOSHUL MEXHUYECKUX CUCMEM PACCMAMPUBAEMCS]
HeuémKull n00X00 K MOOEIUPOBAHUIO 8PEMEHHBIX PsI008 nokazamenel ux napamempos. [lpedrazaemcs Ho6bIl
Memoo gazsugurayuu ciabo CmpyKmypuposaHHvlx OAHHbLIX KOHKDEMHO020 8DEMEHHO20 PAOd, CHOPMUPOBAHHO20
nYmém KOHMPOLbHbIX USMEPEHULl, OMPANCAIOWUX OUHAMUKY USMEHEHUsT COCMOSIHULL MEXHUYECKOU CUCmeMbl 3d
KOHKpemHblll nepuod epemenu. st Onucanusi OAHHbIX 8PEMEHHO20 Psiod NO CPEOCmEaM HeUEMmKUX MHOINCECE
NPUMEHSIOMCSL KOJIOKOI00OPA3Hble QYHKYUU NPUHAOTEHCHOCTU.

Knrouesvie cnosa. Texnuueckas cucmema, 6pemeHHOl psid, HEHEMKOe MHOICECMBO, KOLOKOIO0OPA3HASL
@DYHKYUS NPUHAONIEIHCHOCTU.

Mexmuee Taup 3axup, ooxmopanm, Tahir.mehdiyev@gmail.com, Azepbaiioscan, Baxy, Hncmumym
cucmem ynpasnenus Hayuonanvrot Axademuu Hayx Azepbaiioscana.

FUZZY MODELING OF TIME SERIES FOR FORECASTING THE STATE OF TECHNICAL SYSTEMS
T. Z. Mehdiyev
To control and predict the state of technical systems a fuzzy approach to modeling of indicators time
series of their parameters is considered. A new method is proposed for fuzzification of weakly structured data
formed by control measurements that reflect the dynamics of changes in the state of the technical system for a
specified time. To describe the time series data by fuzzy sets bell-shaped membership functions are used.

Key words: technical system, time series, fuzzy set, bell-shaped membership function.

Tahir Mehdiyev Zakir, person working for doctor's degree, Tahir.mehdiyev@gmail.com, Azerbaijan,
Baku, Institute of Control Systems of Azerbaijan National Academy of Science.



PA3PABOTKA KOHTPOJIbHO-U3MEPUTEJIbHON CUCTEMBI JIJ151 YIIPABJIEHU S
MPOIIECCOM HAJIOXKEHUSA JABJEHUS HA KPUCTAJUIA3YIOMUICSA METAJLI

Jenuncos M.C.

Annomayusn. /[ns nonyuenus 00CmMoOGepHOU UHGOPMAYUU O MEXHOLO2UHECKUM Npoyecce Jumvsi ¢
Kpucmaniuzayueti. noo OdaeieHueM paspadbomana KOHMPOIbHO-USMEPUMENbHAs CUcmemd, Nno3601sI0uas
@urcuposams 0CHOGHbBIE MEXHOIOSUYECKUE NAPAMEMPbl NPOYECCd, K KOMOPbIM OMHOCAMCs: 0asleHue, epems,
nepemewerue. Ilooobpanvt usmepumenvuvie npubopvl. Paspaboman u uzeomoenren oamuux O0aeieHUs
OpUSUHATLHOU — KOHCmpyKkyuu. Bulbpana annapamuass uacme. Hanucana npocpamma, no3eonsouast
BU3YATUZUPOBATNG NOTYHAEMYIO UHDOpMayuto 6 8ude epaduxos Ha sxpare IBM.

Hngopmayusi ¢ KoHMpPOILHO-USMEPUMENLHOU CUCTEMbI MOJICEN OblMb UHMEZPUPOBAHA 8 CUCHEM)
VAPABIeHUs: NPOYECCOM HANIONCEHUS. OABLeHUS HA KPUCMATIUZYIOWUICS MEMAN, C Yeabio NOGbIUEeHUs. Kayecmaa
YNpaeneHus..

Knwuesvie cnoea. KOHmpOﬂbHO-uS’MepumeﬂbH(lﬂ cucmema, asmomamusayusl, npeo6pa306ameﬂu,
cucmema ynpaeieHus, Hal0iHCeHue aa@]leHuﬂ, Kpucmaﬂﬂus‘ymwudm memail.

Jenncos Makcum Cepreesmd, K.T.H., JomeHT, denisovmaxim90@mail.ru, Poccus, Bmagnmup,
Biagumupckuii rocyaapctBenHsiid yauBepeuteT uM. A.I'. u H.I'. CToneToBbIX

DEVELOPMENT OF A CONTROL AND MEASUREMENT SYSTEM FOR CONTROLLING THE
PROCESS OF APPLYING PRESSURE TO A CRYSTALLIZING METAL

M.S. Denisov

To obtain reliable information about the technological process of casting with crystallization under
pressure, a control and measurement system has been developed that allows you to record the main technological
parameters of the process, which include: pressure, time, movement. Selected measuring devices. The pressure
sensor of the original design was developed and manufactured. The hardware part is selected. A program is
written that allows you to visualize the received information in the form of graphs on the computer screen.
Information from the control and measurement system can be integrated into the control system for applying
pressure to the crystallizing metal, in order to improve the quality of control.

Keyword: control and measurement system, automation, converters, control system, pressure application,
crystallizing metal.

Maxim S. Denisov, Ph. D., associate Professor, denisovmaxim90@mail.ru, Russia, Viadimir, Viadimir
state University named after A. G. and N. G. Stoletovs



KNUHEMATUYECKAS CXEMA YIIPABJIEHUSI XUPYPTUUYECKHUM POBOTOM
KabanoB A.A., Kpamaps B.A., Kpamaps O.A.

Annomauyun. Bnedpenue pobomomexHuyeckux KOMNIEKCO8 6 MeOUyuHy npeonoaazaem Ucnoib308aHue
ABMOMAMUSUPOBAHHO20 U ABMOMAMUYECKO20 YNpasieHue pobomom npu ebINOIHeHUY ONnpedeeHHbIX IMAN08 Onepayull.
Baoicnvix anemenmom nocmpoenus ynpasneHus no0oOHbIM KAACCOM pOOOMO8 ABNAeMC NpUMeHeHue KUHeMAmuyecKou
cxembl ynpaenenus. /s paccmampugaemo2o Xupypeuieckoeo poboma paspabomano Kunemamuyeckoe ynpaseieHue,
pewarowee 3a0a4u  OpueHmayuu paboyezo UHCMPYMeHma U e2o0 no3uyuoHuposanue. Ilonyuennvie peuienus
NPOMECMUPOBAHbL ¢ NOMOWLIO PA3PAOOMAHHBIX NPOSPAMM.

Knrwouesvie cnosa. Xupypeuueckuii pobom, KUHEMAMUYECKas cxemd, ynpasieHue.

Kabanos Anexceii Anexcanoposuuy, kano. mexh. Hayk, doyewm, kabanov@sevsu.ru, Poccus, Ceeacmonony,
Cesacmononbckuti 20cy0apcmeeHHblil ynugepcumen,

Kpamapv Baoum Anexcanopoeuu, 0-p mexn. Hayk, npog., kramarv@mail.ru, Poccus, Ceeacmononw,
Cesacmononbckuti 20¢y0apcmeeHHblil yHugepcumen,

Kpamape  Onez  Anexcanoposuy,  kramarv@mail.ru,  Poccus,  Cesacmonons,  Cesacmononvckuii
20CY0apCcmeeHublll yHugepcumen,

KINEMATIC CONTROL SCHEME OF SURGICAL ROBOTS
A.A. Kabanov, V. A. Kramar, O. A. Kramar

The introduction of robotic systems in medicine involves the use of automated and automatic robot control when
performing certain stages of operations. An important element in constructing control for such a class of robots is the
use a kinematic control scheme. For the surgical robot a kinematic control has been developed that solves the tasks of
orienting the working tool and its positioning. The resulting solutions are tested using developed programs.

Key words: surgical robot, kinematic diagram, control.
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