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CTABUJIN3AIINAS YACTOTHI KOJIEBAHUM TEJIECKOHI/I‘{MECKOI‘/‘I PYKN MAHHUIIYJATOPA
P COBMEINEHWH IBUKEHUU

Bboxonckuii A.W., Maiictpumua M.M.

Annomauun. Ilpeonoccena u ucciedosama cmabUIU3AYUs  HCeCMKOCMU  MeNeCKONUYecKol  pyKu
MAHUNYTAMOPA NPU USMEHEHUU ee OJIUHbL, KOMOPAsi OCHOBAHA HA BPAWCHUU DIEMEHMO8 PYKU BOKPY2 NPOOOIbHOU OCU.
Dmo no360aUN0 UCNOIL306AMb CNEYUALbHBLE 3AKOHbL ONMUMANLHO20 YNPABICHUS, KOMOPble NPUMEHSIOMCSL OIS PYKU C
NOCMOAHHBIMU YACMOMAMU COOCMBEHHBIX KOeOanull (HOCMOSHHOU KOHEUHOU HCeCMKOCMIL).

Knrwuesvie cnoea. YI/lpyZClﬂ meneckonudyeckas pykKa, UsMeHeHue ee ()ﬂqul, cma6uﬂu3auuﬂ mHcecmrKocmu,
ONMUMAatbHOE ynpaeienue O8UdICeHUEM.

Boxonckuii Anexcandp Heanosuu, 0-p mexu. uayk, npog., bohon.alex@mail ru, Poccus, Ceeacmonony,
Cesacmononbckuti 20cy0apCcmeeHHblil yHugepcumen.

Maiicmpuwun Muxaun Muxatinoguy, kanO. mexH. Hayk, 0oy., mihail.maystrishin@gmail.com, Poccus,
Cesacmononw, Ce8acmononbckuii 20Cy0apCmeeHHblil YHUBEPCUmMen.

STABILIZATION OF THE FREQUENCY OF VIBRATIONS OF THE TELESCOPIC HAND OF A
MANIPULATOR WHEN COMBINING MOVEMENTS

A.L Bohonsky, M.M. Maystrishin

A method for stabilizing the rigidity of the manipulator's telescopic arm when changing its length, based on the
rotation of the arm elements around the longitudinal axis, is proposed and investigated. This allowed us to use the laws
of optimal control, which are applied to the hand with constant natural frequencies.

Key words: Elastic telescopic arm, its extension, stabilization of stiffness, optimal rotation control.

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.



HCCIEJOBAHUE IMHAMUKHU ' AIPOUMILYJIBCHOI'O ITIPUBOJA (I'MII) YCTPOUCTB
YIAAPHOI'O JEUCTBUSL

Boxoxos A.A.

Annomauusn. Ilpusedena mamemamuyeckas Mo0enb OUHAMUYECKOU CUCMEMbl YCMPOUCMEa YOapHO2o
Oeticmausi, NO360NAIOWAST UCCIe008aMb PAbOMy OUHAMUYECKOU CUCMEMbl, VCMAHOBUMb 3A6UCUMOCHU 8bIXOOHbIX
Xapakmepucmux om Napamempos 2UOPABIUYecK020 NPUgodad U KOHCMPYKMUGHBIX NAPAMEMPOS PACCMAMPUBAEMBIX
YCMpPOUCm8, Ynpasisims NpousgoOUMenbHOCHbIO 30 CYem UBMEHeHUs yYacmombvl cpabamuléanusi, 00ECICUUTh
MaKCUMAaJIbHYIO YaCTOTY OCYIICCTBICHUS pab0UnX XOJI0B UCIIOTHUTEIHHOTO 3BCHA.

Knroueswie cnosa. I'uopomonom, yoapro-eubpayuortoe gozoetcmeue, subpayuu, uopasiukd.

Booicorcos Anopeii Anamonvesuu, cmapwiuii npenodasamens, 0506773532@mail.ru, Poccus, Cesacmononw,
Cesacmononbckuti 20cy0apCcmeeHHblil yHugepcumen.

RESEARCH OF THE DYNAMICS OF A HYDRO PULSE DRIVE OF SHOCK ACTION DEVICES
A.A. Vozhzhov
A mathematical model of the dynamic system of the percussion device is given, which allows to investigate the
dynamic system, determine the dependencies of the output characteristics on the parameters of the hydraulic drive and
the design parameters of the devices under consideration, control the performance by changing the trigger frequency,
ensure the maximum frequency of working strokes of the executive link.

Key words: hydrohammer, shock and vibration effects, vibrations, hydraulics.

Vozhzhov Andrey Anatolyevich, Senior Lecturer, 0506773532@mail.ru, Russia, Sevastopol , Sevastopol State
University.



ABTOMATU3NPOBAHHOE HA}”PY)KAIOIIIEE)’CTPOFICTBO CTEHJA JJI51
MMPOU3BOJCTBEHHBIX NCITBITAHUU IBUT'ATEJIEU BHYTPEHHEI'O CT'OPAHUSA

Ocunos K.H., llImunr JI.A., Konomuiiuenko B.I1.

Annomayus. Ilpeoracaemcs asmoMamuzupoBanHoe HAZpyscaroujee yCmpoucmeo ORs UCHbIMAMETbHBIX
CcMeH008, No3gosIouee 8 X00e NPUEMOCOAMOUHBIX U KOHMPOJbHBIX UCILIMAHUL d8ucamenetl 6HYMpPeHHe20 C2Opanusl
MOOeUPO8ams  pA3iuyHble, 8 MOM UUCLe HeluHelHble, 3aKoHbl Hazpyscenus. IIpeumywecmeom npeorazaemozo
yempoticmea A6NAemcs. mo, 4mo OHO NO360AUM YCKOPUMb NPOYEcC OMBICKAHUSL CKPBIMbIX NPOU3E0OCHBEHHbBIX
deghekmog yoice Ha cmaouu nPOU3600CMEEHHBIX UCHbIMAHUL.

Knwouesvie cnosa. Hcnwimanus,  Haspyscaroujee  ycmpoucmeo, — OUACHOCMUKd, — MOOeIuposaHue,
asmomamu3ayus.

Ocunoe Koncmanmun Huxonaesuu, x.m.H., Ooyenm, assistenttmm@mail.ru, Poccus, Ceeacmonony,

Cegacmononbckutl 20Cy0apCmeeHHblll YHUBEPCUMem
HImuom Jlhoomuna Anamonvesna, x.m.n., ooyeum, Poccus, Cesacmononw, Yepnomopckoe evicuiee 80eHHO-

mopckoe yuunuue um. I1.C. Haxumosa.
Konomuiiuenko B.I1., cmapwuii npenoodasamenv, Poccus, Cesacmononv, Yepnomopckoe svicuiee 80€HHO-

mopckoe yuunuue um. I1.C. Haxumosa.

AUTOMATIC LOADING DEVICE STANDS FOR TESTING OF INTERNAL COMBUSTION INJECTION
ENGINES

K.N. Osipov, L.A. Schmidt, V.P. Kolomuchenko

The new device for the automatic testing internal combustion engine is proposed. The new device can be uses
for the modeling difficult loading during automatics testing modern internal combustion engines.

Osipov Konstantine, PhD, assistenttmm@mail.ru, Russia, Sevastopol, Sevastopol state university.
Schmidt Ludmila, PhD, Russia, Sevastopol, Nakhimov Blacks Sea Higher Naval School.
Koloniychenko V.P., Senior Lecturer, Russia, Sevastopol, Nakhimov Blacks Sea Higher Naval School.



HCCJIEJOBAHUE YCWJINA BO3JIEMCTBHUA CTPYU BO3YXA MTHEBMATHYECKOI'O
MN3MEPUTEJBHOI'O TIPEOBPA3OBATEJISA HA TEH30BAJIKY

Bactorenko A.I1., Eppemona JI.B., Tapaxosckmii A.1O.

Annomauyusn. Ilpuseden ananu3 MeEXHUYECKUX U MEMPONIOSUHECKUX XAPAKMEPUCMUK NHEGMAMUYEeCKUX
usMepumenvHulx npeodopasoseamenell, OaHa OYeHKa ux 00CIMOUHCME U HeOOCMAMKO8, CPHOPMYAUPOBAHA Yelb pabombl —
meopemuueckoe 000CHO8aHUE KOMOUHUPOBAHHO2O NHEBMOMEH30MEMPUYECKo20 npeodpazosamens O JTUHEUHbIX
usmepenuti. Ilpedcmaenena cxema u onucaunue pabomel npeobpazoeamens, cxema mypOYIeHMHOU CcmMpyu u
sbIpAdICEHUe, ONUCHIBAIOUjee 3A8UCUMOCMb OABNIeHUs. CKOPOCMHO20 HANOpA CMpYU 6030yXa HA MeH300aIKy Oom
PACCMOSIHUS MeHCOY MOPYEM USMEPUTNENbHOZ0 CONAA U MEeH300AIKOU.

Knwouesvie cnosa. Ilnesmamuueckuii npeobpaszosamens, meH300a1Kad, cxema mypOYIeHMHOU CMpyuU,
usMepumenbHoe yCmpoucmeo, CKOpOCMHOU HANop.

Baciomenxo Anexcandp Ilasnosuu, kano. mexwn. Hayk, doyenm, vasutenko50@mail.ru, Poccus, Ceeacmonony,
Cesacmononbckuti 20¢y0apCcmeeHHblil yHugepcumenn

Egpemosa Jloomuna Bumanvesua, unxcenep, Poccus, Cesacmononb, Cesacmononbckuili 20cy0apcmeeHHblil
VHUGepcumem

Tapaxosckuii Anexceu IFOpvesuu, kano. mexH. Hayk, oOoyenm, AYTarakhovskiy@sevsu.ru, Poccus,
Cesacmononw, Ce8acmononbckuil 20Cy0apCmeeHublil YHugepcument

THE RESEARCH EFFORTS OF IMPACT OF THE JET OF AIR OF THE PNEUMATIC MEASURING
CONVERTER FOR TENTALCE

A.P. Vasyutenko, L.V. Efremova, A.Y. Tarakhovskiy

The analysis of the technical and metrological characteristics of the pneumatic transducers, assessed their
strengths and weaknesses, formulated the aim of this work is a theoretical substantiation of the combined
pneumoenteritis transducer for linear measurements. A diagram and description of the operation of the Converter, the
circuit of the turbulent jet and the expression describing the dependence of pressure velocity head of the jet air tentalce
the distance between the end face of the measuring nozzle and censabella.

Key words: pneumatic converter, tensible scheme turbulent jet, the measuring device, the velocity head.

Vasyutenko Alexander Pavlovich, Cand. tech. Sciences, associate Professor vasutenko50@mail.ru, Russia,
Sevastopol, Sevastopol state University

Efremova Lyudmila Vitalievna, engineer, Sevastopol, Russia, Sevastopol state University

Tarakhovskaya Alexey Yurievich, Cand. tech. Sciences, associate Professor AYTarakhovskiy@sevsu.ru,
Russia, Sevastopol, Sevastopol state University



CTAIIMOHAPHBIE XAPAKTEPUCTHUKHA JIBYXKOMIIOHEHTHOW HEHATEKHOM
BOCCTAHABJIMBAEMOW CUCTEMbBI C MTHOBEHHO MOMIOJIHAEMbBIM BPEMEHHBIM
PE3EPBOM

Ilecuanckuii A.1.

Annomayun. Obvekmom ucciedo8anus A8NAemcs 08YXKOMNOHEHMHAS, MEXHUYEeCKAs cucmema, d1emMeHmbl
KOMOPOU MO2Yym 8bIXOOUMb U3 CIMPOs U 860CCMAHABIUBAMBCA. Boiuedwutl U3 cmpos 21eMenm ocmaemcs HeKomopoe
8pemMst (PYHKYUOHANLHO pabOmMOCNOCOOHbIM 34 CHem BPEMEHHO20 pe3eped, GelUudund KOMOpo2o umeem CIyYauHblil
xapaxmep. Bce cryuaiinvle 6enuuunbl, OnUCHI8AOWUe cucmemy, UMelom pacnpeoeienus oouje2o euoa. Annapamom ons
HOCMPOEHUs MAMEMAMUYeckol MOOenu ONUCAHHOU CUCTEMbl AGIAEMC NOAYMAPKOBCKULL npoyecc ¢ OUCKPEemHO-
HenpepviBHbIM (Pa306bIM NPOCMPAHCMEOM COCMOSIHUL. B s6HOM 6ude Haxooumcs cmayuoumapHoe pacnpedeneHue
enooicennoll yenu Mapkoea. [na cucmem ¢ napaiienbHbIM COCOUHEHUEM, HOCAe008AMENbHLIM COCOUHEHUEM C
omKIOUeHueM u Oe3 OMKIIOUEHUs. INEeMEHIMO08 HAXOOAMCA CMAYUOHAPHOE 8peMsi HAPAbOMKU CUCHeMbl HA OMKA3,
CmMayuoHapHoe 8pems npedbl8anUus 8 OMKA3080M COCMOAHUU U CINAYUOHAPHBIL KOIDDuyuenm comoeHOCMU CUCTNEMbL.
Ha uucnennom npumepe noxkasana 3a8ucumocms CmayuOHAPHLIX XAPAKMEPUCTIUK CUCEMbL O 8eUYUHbL 8PEMEHHO20
pesepsa.

Knwuesvie cnosa. [[8yXKOMNOHEHMHAS HEHAOE}CHAs CUCMeMd, BDEeMEHHOU pe3eps, CMAayuoHapHoe
pacnpedeneHue groxcenHol yenu Mapxosa, cmayuoHapHulil Ko @uyueHm 20mogHoCmu

IHecuanckuii Anexceti Meanosuu, 0-p mexu. Hayk, npo@., peschansky sntu@mail.ru, Poccus, Ceeacmononw,
Cegacmononbckutl 20Cy0apCmeeHHblll YHUBEPCUMen

STATIONARY CHARACTERISTICS OF A TWO-COMPONENT UNRELIABLE RESTORABLE SYSTEM WITH
IMMEDIATELY REPLENISHED SLACK TIME

A.lL Peschansky

The object of the study is a two-component system. Its elements can fail and be restored. For some time, a
failed element continues operating due to slack time of random value. All the random variables describing the system
have general distributions. The apparatus for constructing a mathematical model of the described system is a semi-
Markov process with discrete-continuous phase state space. The stationary distribution of the embedded Markov chain
is found explicitly. For parallel systems, serial systems with elements’ disconnection and without it, system stationary
time-to-failure, stationary sojourn time in failure state and system stationary availability factor are obtained. A
numerical example shows the dependence of the system stationary characteristics on the value of slack time.

Key words: two-component unreliable system, slack time, stationary distribution of the embedded Markov
chain, stationary availability factor.

Peschansky Alersey Ivanovich, doctor of technical sciences, professor, peschansky sntu@mail.ru, Russia,
Sevastopol, Sevastopol State University



MOJEJIUPOBAHUE CUCTEMbI OBJIAYHOI'O XPAHEHHUS TAHHBIX C KOII-ITAMATBIO
Kormm B.41., 3amopénoB M.B., IlleBuenko B.1.

Annomayusn. B cmamve npusooumca knaccuguxkayus —cucmem XpameHus OQAHHLIX, NO3B0NAIOWAA
KOHKpemu3suposams obnacmu ucciedosanus. IIpu ucnonv3o8anuu annapama noayMapko8CKUX Npoyeccos Cmpoumcs
Mamemamuyeckas Mooelb 00pabomKu 3anpocos Ha 3anucb OAHHLIX K cucmeme 001ayH020 XPAHeHUs OAHHBIX C KIUi-
namamelo. B npoyecce nocmpoenus noaymaprosckoli mooenu Oviia nonyiena (YHKYus pacnpeoenenus Cry4auHou
BCIUUUHBL — BPEMEHU NOAHOU 00paboOmKU 3anpoca HA 3anucb OAHHBIX. [{Isi 9M020 NOAYYEHO peuleHue CUucmembl
VPaBHEeHUll MAPKOBCKO20 B0CCMAHOBNEHUS, ABAIOWENC CUCMEMOU UHMeZPATbHbIX YpasHeHull Borvmeppul 2-20 poda ¢
noxycmoxacmuyeckum sopom. Cucmema pewena onepamopnvim memooom. IIpogedeno cpasuenue mamemamuyeckozo
02HCUOAHUSL BPEMEHU NOTHOU 00PAbOMKU 3aNpoca HA 3aNUCh OAHHBIX, NOJYYEHHO20 6 Pe3Vabiname MOOeaIUPOBAHUs, U
MAMEMAMUYECKO20 OXHCUOAHUS, NOLYUEHHO20 NO meopeme O CPeOHeM CMAYUOHAPHOM 6peMeHu Npedbleanus
HOIYMAPKOBCKO20 npoyecca 8 NOOMHONCeCmEe COCMOSHUL, Olsl 4e20 OnpeodeseH0 CMmayuoHapHoe pachnpedeneHue
enoxcennoll yenu Mapkoaa.

Knrwuesvie cnoea. Hozzy/wapkoeczcuﬁ npoyecc, mamemamudecKkas MO@E]lb, cucmema 061aUHO20 XpaHeHus
aaHHblx, Mamemamuieckoe 0XCUoaHue.

Konn Baoum Akoenesuu, 0-p mexn. nayx, npog., v_kopp@mail.ru, Poccusa, Cesacmonons, Ce8acmononbckuii
20CY0apCcmeeHHbll YHUGepcumen

3amopénos Muxaun Baoumosuy, kano. mexH. Hayk, doyenm, zamoryonofflagmail.com, Poccus, Cesacmonos,
Cegacmononbckutl 20Cy0apCmeeHHblll YHUBEPCUMem

MODELING OF CLOUD STORAGE SYSTEM WITH CASH MEMORY
V.Ya. Kopp, M.V. Zamoryonov, V.1. Shevchenko

The article provides a classification of data storage systems, allowing to specify the field of study. When using
the semi-Markov process apparatus, a mathematical model is developed for processing requests for writing data to the
cloud storage system with cache memory. In the process of constructing the semi-Markov model, the distribution
function of a random variable was obtained — the time of complete processing of the request for recording data. For
this, a solution was obtained for the system of Markov recovery equations, which is a system of Volterra integral
equations of the 2nd kind with a semi-stochastic core. The system was solved by the operator method. A comparison
was made of the mathematical expectation of the complete processing of the request for recording data obtained as a
result of modeling and the mathematical expectation obtained by the theorem on the average stationary time of a semi-
Markov process in a subset of states, for which the stationary distribution of the nested Markov chain was determined.

Keywords: semi-Markov process, mathematical model, cloud storage system, mathematical expectation.

Kopp Vadim Yakovlevich, doctor of technical sciences, professor, v_kopp@mail.ru, Russia, Sevastopol,
Sevastopol State University

Zamoryonov Mikhail Vadimovich, candidate of technical sciences, docent, zamoryonoffl@gmail.com, Russia,
Sevastopol, Sevastopol State University



HNCCJIEJOBAHHME BJIMSIHUA HEOBECHEHUBAIOIINX OTKA30B HA
NPOM3BOJUTEJIBHOCTD U HAJEXKHOCTb ABTOMATH3NPOBAHHOI'O MEXAHOCBOPOYHOTI'O
MMPON3BOJCTBA HA OCHOBE TIOJITYMAPKOBCKOU MOJIEJIN

Pamankwii 10.J1., 3amopenos M.B., Konm B.f1., O6xepun 10.E., Jlunka B.M.

Annomayun. Paccmampueaemcs euusinue HeOOECYEHUBAIOWUX OMKA308 HA  NPOU3BOOUMENLHOCb U
HAOENCHOCMb — MEXHONOSUYECKUX — NPOYEccos  asmOMAMUUPOBAHHO20 — MEXAHOCOOPOUHO20 — NPOU3BOOCMEA.
Ilpeonazaemasn norymapkosckas Mmooenb NO36015em UCCAe008AMb, 6 HACMHOCMU, MEXHOA02UYeCcKUe Npoyeccol
uzeomognenus oemaneil ¢ pe3vbou u cOopku pe3vbosvix coedunenull. OCHOBHbIM ANNAPAMOM UCCIEO0BAHUS AGNACTNCS
Meopust NOIYMAPKOBCKUX NPOYECCO8 ¢ 00WUM (hazo8uimM NPOCMPAHCMEOM, ONEPUPYIOWAds ¢ 00We2o Uda QYHKYUAMU
pacnpedenenus  CAYYauMbIX GeauduH. B nocmpoennou  mooenu  Onpeoensiomcs He  MOALKO  MOMEHMHble
Xapakmepucmuku, HO U @QYHKYUs pacnpeoeieHusi 6pemMeHu OOCIYHCUBAHUS eOUHUYbl NPOOYKYUU ¢ Y4emom
Heobecyenusarwux OmKa308, Ha OCHOGe peulenusi YPAGHeHUull MapKo8cKko2o eoccmanosnenus. Ilocneonee ocobenno
BADICHO, €CIU PACCMAMPUBAEMbIL MEXHON0LUYECKUTI NPOYECC 6X00UM NOOCUCIEMOU 6 OPY2YIO CUCTEM), HAXO0OSUYIOCS
Ha 6onee 6bICOKOM YPOGHE uepapxuil, mak Kax OJsi CMbIKOGKU MOOeell Uepapxuieckux yposHel opye ¢ Opy2om 6
Kauecmee 8bIXOOHOU unpopmayuu mooenei mpeoyromes uMenHo QyHKyuu pacnpeoenenusl.
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RESEARCH OF THE INFLUENCE OF NONDESALATING FAILURES ON PRODUCTIVITY AND
RELIABILITY OF AUTOMATED MECHANICAL ASSEMBLY PRODUCTION BASED ON SEMI-MARKOVSKY
MODEL

Yu.L. Rapatskiy, M.V. Zamorenov, V.Ya. Kopp, Yu.E.Ozherin

The influence of non-devaluating failures on the productivity and reliability of technological processes of
automated mechanical assembly production is considered. The proposed semi-Markov model makes it possible to study,
in particular, the technological processes of manufacturing threaded parts and assembling threaded connections. The
main research apparatus is the theory of semi-Markov processes with a common phase space, operating with the
general form of distribution functions of random variables. In the constructed model, not only the moment
characteristics are determined, but also the distribution function of the service time of a unit of production, taking into
account non-devaluating failures, based on the solution of the Markov recovery equations. The latter is especially
important if the technological process under consideration is a subsystem into another system located at a higher level
of the hierarchy, since distribution functions are required as output information of models to connect models of
hierarchical levels with each other.

Keywords: semi-Markov model, threaded connection, reliability, productivity of the technological process,
automated assembly, various types of failures
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OIIEHKA Y®®EKTUBHOCTH YIIPABJIEHUI MEPEMEINIEHUEM OFBEKTOB
Bboxonckuii A.W., Bapmunckas H.A.

Annomayun. /lan ananuz 00HO20 KIACCA ONMUMANLHBIX YAPAGLEHUll (MUNA «PA32OH-TNOPMOACEHUE))
oguosceruem obwvekma. C UCNONb30BAHUEM YUCTIEHHBIX NPUMEPOS OYEHEHA IHEeP2OeMKOCHb YNPABIAEMO20 O8UNCEHUs,
BbIABIEHO  CYUWECMBEHHOe CHUJICEHUe DHepeuu Ol  pedalusayul  ONMUMAIbHBIX — YHpasieHuti. Ynpaenenus
CKOHCMPYUPOBAHBI C UCTIONb30BAHUEM ANIOPUMMA, OCHOBAHHO20 HA PeBepCUOHHOM npunyune onmumaisrHocmu (PI10O).
Toxkazano, umo npu nPaKmMu4ecKou pearu3ayuu CKOHCMPYUpOBAHHbIX YIPABIEHUU He UCKTI0YAemCcs 3aMeHd 00HO20
muna ynpasienusi Opy2uM Ha OCHOBAHUY OANaHCa IHeP2Ull.

Knrwuesvie cnosa. Onmumanvroe d@uofceuue, KococummenmpudHsle YnpaeleHusl, dHepecoemKoCcnb ynpaeﬂeHud.

Boxonckuii Anexcandp Heanosuu, 0okmop mexnuueckux Hayk, npogeccop, bohon.alex@mail.ru, Poccus,
Cesacmononb, Ce8acmonoibCKull 20Cy0apCmEenHblll YHUSEPCUMem

Bapmunckas Hamanvss Heanosua, k.m.H., Ooyenm, 3asedyiowas raghedpou, Poccus, Cesacmonony,
Yepromopckoe sbicuiee OEHHO-MOPCKoe OpOeHa KpacHou 36e30ul yuunuuge umenu I1.C. Haxumosa

EVALUATION OF THE CONTROLS MOVING OBJECTS
A.I. Bokhonsky, N.I. Varminskaya

An analysis of one class of optimal controls (such as “acceleration and deceleration”) by the movement of an
object is given. Using numerical examples, the energy intensity of the controlled motion was estimated, a significant
decrease in energy was found for the implementation of optimal controls. Controls are constructed using an algorithm
based on the reverse optimality principle. It is shown that the practical implementation of designed controls does not
preclude the replacement of one type of control by another on the basis of the energy balance.

Key words: optimal motion, skew-symmetric controls, control energy intensity.

Bokhonsky Alexander Ivanovich, doctor of technical sciences, professor, bohon.alex@mail.ru, Russia,
Sevastopol, Sevastopol State University.
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MOCTPOEHUE MATEMATHYECKOMN MOJIEJIM 3AXBATA AHTPOIIOMOP®HOT' O POBOTA
HA OCHOBE METOJIA JIEHABHUTA - XAPTEHBEPT A

AnpuakoB B.B., Kpamaps B.A.

Annomauyus. Paccmampusaemcss nocmpoenue MAmemMamuieckou MoOelu 3axeama aHmponomop@pHozo
poboma SAR-400. B ocnosy nocmpoernusi nonodicenvl npunyunst memooa Jlenasuma — Xapmenoepea. /[ns 3a0anno2o
npomomuna 6blnoaHeHo mooenupoganue ¢ naxeme Matlab. IIpugedenvl 0CHOBHbBIE PE3YTbMANbL MOOETUPEOAHUSL.

Knwouesvie  cnoea.  Mamemamuueckas — mMoOelb — MAHUNYIAMOpPA,  AHMPONoOMopuulii  pobom,
pobomomexHuueckas cucmema, MoOeb 3axeamd.

Anvuakoe Bacumuii  Buxmoposuu, x-m mexu. Hayk, alchakov@sevsu.ru, Poccus, Cesacmononw,
Cesacmononbckuti 20cy0apCcmeeHHblil yHugepcumen.
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CONSTRUCTION OF THE MATHEMATICAL MODEL OF THE ARM OF AN ANTROPOMORPHIC ROBOT
BASED ON THE DENAVIT-HARTENBERG METHOD

V.A. Kramar, V.V Alchakov

The construction of a mathematical model of the anthropomorphic robot SAR-400 were considered. The
construction is based on the principles of the Denavit-Hartenberg method. For a given prototype, the Matlabsimulation
was performed. The main results of modeling are given.

Key words: Mathematical model of the manipulator, anthropomorphic robot, robotic system, arm model
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UMUTAIIMOHHASA MOJIEJb IBYXITAPAMETPUUYECKOM CEJIEKTUBHOM CEOPKH JIBYX
9JIEMEHTOB

Oumnosnya O.B.

Annomauun. Paccmampusaemcst mexnonoeudeckull npoyecc 08yXnapamempuyeckol CeieKmueHou cOopKu
08YX DNEMEHMO8, NPUBOOSMCSL CXeMbl KOMMWIEKMOBAHUSL U O00PA306AHUSL MHO2OMEPHOU CENeKMUBHOU 2PYNNbL.
Ipouzeooumcest nocmpoenue UMUMayuoHHOU MOOeU NPOYECca KOMIAEKMOBANUs U COOPKU dNEeMEHMO08, onepupyioujel
MHO2OMEPHBIMU SPYRNAMU U NO360IAI0WeEl NpU 6blOPAHHOU cmpame2uu ONpeoeiums CYMMAPHYIO 6epOImMHOCHIb
NOMYUeHUsL 200HbIX COOPOUHLIX KOMNIEKMOB, BEPOSMHOCHb NOSAGICHUS HEKOMNICKMHLIX JJIeMEHmMO8, 00pa3yIouux
He3asepuieHHoe Npou38o0cmeo u npedgapumenvhvii  opax. Q6cyxncoaomes  pe3yibmamvl  MOOEIUPOSAHUs U
nepcnekmuesbl OAIbHeUWUX UCCIe008AHUIL.

Knrwuesuie cnosa. ﬂeyxnapaMempuquKoe Komniekmoearnue, celeKmueHasl C6OPKCZ, umumayuoHHas Mooeib.
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Poccus, Cesacmonons, Ceacmononbckuil 20Cy0apCmeeHHblll YHUGepCUumem

SIMULATION MODEL OF TWO-PARAMETER SELECTIVE ASSEMBLY OF TWO ELEMENTS
Filipovich O.V.

Annotation. The technological process of two-parameter selective assembly of two elements is considered, the
scheme of completion and the scheme of formation of a multidimensional selective group is given. The construction of a
simulation model of the process of completion and assembly of elements, operating in multi-dimensional groups and
allowing for the selected strategy to determine the total probability of obtaining accepted assembled sets, the
probability of incomplete elements, forming work in progress and preliminary scrappage. The results of modeling and
prospects for further research are presented.

Keywords. Two-parameter completion, selective assembly, simulation model.
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OBPABOTKA MOKA3AHUI WHAYKTUBHOI'O JATUNKA IMMTEPEMEIIEHUSA HA OCHOBE
MN3MEPEHHUSA BPEMEHHbBIX TAPAMETPOB EI'O BBIXOJHOI'O CUT'HAJIA

CkatkoB U.A., 3amopénosa J1.B.

Annomayun. B cmamve OnUCHIBAIOMCA NOZPEWHOCMU, BO3HUKAIOWUe NpU 00pabomre UMEPUMENbHO20
CUSHANA UHOYKMUBHO20 OAMYUKA NepeMeljeHUsi Ha OCHO8e 0emeKmMuUpOB8aHus U NoCieoyruec0 aHar02o-yudposozo
npeobpazosanus, u cnocobvl YCmpaneHus YKA3AHHbIX NO2PeuHOCmell Ha OCHO8e U3MepeHUs BPEeMEHHbIX Napamempos
cuenana. Ilpusedena yHKyuonanvhas cxema maxkou 06pabOmMKU ¢ NOMOWDBIO MAUMEPA MUKPOKOHMPOIIEPA,
pabomarowjezo 6 pedxcume 3ax6ama.

Knwouesvie cnosa. Hsmepumenvuvie ycmpoucmed, UHOYKMUSHBIL OAMUUK, HOSPEUHOCHU UMEPEHUs,
00pabomka aHan02068020 cucHaIA.
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3amopenosa [lapvsi Buxmoposna, kanO. mexH. Hayk, oOoy., zamik@ukr.net, Poccua, Cesacmonois,
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PROCESSING OF INDUCTIVE MOTION SENSOR INDICATIONS, WITH BASED ON MEASURING ITS OF
OUTPUT SIGNAL TIME PARAMETERS.

LA. Skatkov, D.V. Zamoryonova

This article describe the errors that occur when processing the measuring signal of an inductive displacement
sensor based on detection and subsequent analog-digital conversion, and ways to eliminate these errors based on the
measurement of the signal time parameters. A functional diagram of such processing using a microcontroller timer
operating in capture mode is given.

Key words: measuring devices, inductive sensor, measurement errors, analog signal processing.
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