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KOJIEBAHUS HEJKECTKOH 34rOTOBKH ITPH TOKAPHOH OBPABOTKE
boxonckuii A.U., Yanas E.C.

Annomauyusn. Hccnedosanvl KoneOaHus 3aKpenjieHHoOl 8 YeHMpax 3a20MO8KU KOHEUHOU JHCeCmKOCmu
npu  agmomamuyeckol moxapuou obpabomke. Bvimyswcoennvie Kkonebanus 00ycioeneHvl OBUdICEHUEM C
HNOCMOAHHOU ~ CKOPOCMbIO  PAOUANbHOU  COCMABIAIOWeEN CUlbl  pe3anusi 800db 3d20moeku. B cayuae
UCNONB30BAHUS  OONOTHUMENLHOU ONOPbl € YEEIUYEHUEM JCECIKOCMU CcUcmembvl (3a0a4a cmamuyecku
HeonpeoenumMasl) CYuecmeenHo UMEHAEeMcs Xapakmep KoneOauuil u C80O0OHbIMU KONEOAHUAMU MONCHO
npenebpeus. Ilpugedenue 3a20mMoBKU ¢ PACHPEOeNeHHON MACCOU K cucmeme ¢ OOHOU CHenenvio c800600bl
NPAKMUYECKU He 6Usiem Ha nepeylo (0OCHOBHYI0) opmy KoareOaHuil.

Kniouesvie cnosa. Toxapnass obpabomka, HedlceCmKas 3a20mMO8Kd, CB0000HblE U BbIHYICOEHHbIE
KoNebanus, UCNOIb308AHUE OONOTHUMENbHOU ONOPbl (TIOHEMA,).

boxonckuii Anexcanop Heanosuu, 0.m.H., npogpeccop, npogeccop, bohon.alex@mail.ru, Poccus,
Cesacmononn, CesacmononbCkuil 20Cy0apCmeeHHblil YHUSepCUmem

Yanaa Enena Cepeeesna, npenooasamens, elenasergeevnae@yandex.ru, Poccusa, Cesacmonoiw,
Yepuomopcroe gvicuiee goenno-mopckoe yuunuwe umenu 11.C. Haxumosa

FLEXIBLE WORKPIECE VIBRATIONS DURING TURNING
A.L Bokhonsky, E.S. Chalaya

It has been studied the stress fluctuations in the centers of products of finite rigidity during automatic
turning. Forced vibrations are caused by the movement of the radial cutting force at a constant speed along the
workpiece. In the case of using additional supports with the appearance of system rigidity (a statically
indeterminate problem) the nature of vibrations changings and free vibrations can be neglected. Bringing
objects with distributed mass to a system with one degree of freedom hasn’t virtually effect on the first (main)
mode of vibration.

Key words: turning, non-rigid workpiece, free and forced vibrations, using of additional support (the
rest).

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

Chalaya Elena Sergeevna, lecturer, elenasergeevnae @yandex.ru, Russia, Sevastopol, Black Sea Higher
Naval School named after P.S. Nakhimov
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CTAI[HOHAPHBIE XAPAKTEPHCTHKH MHOT OKOMITOHEHTHOH CHCTEMBI C
IIOTEPAMH H KOHTPOJIEM KAYECTBA ObC/1Y KHBAHHUA

Ilecuanckuu A.H.

Annomayus. ObOvexmom uUCCIe008anus A61Aemcsi HeOOHOPOOHAS MHO2OKOMNOHEHIMHAA CUCTheMd
MACCO8020 OOCIYICUBAHUA C NOMEPAMU, NPOCMENMUM XOOAUWUM NOMOKOM U BDEMEHAMU OOCTYHCUBAHU
3aa60k obujeco euoa. Ilpeononazaemcs, umo nocie 3a8epuieHus OOCHYHCUBAHUS 3AABKU KAHCOLIM NPUOOpoOM
ocyujecmenaemcs KOHmMpoib Kauecmeda e2o0 npogedeHus. B ciyuae Hey0o81emeopumensHozo Kawecmea 3asa6Ka
Cpazy HANpasnAemcs Ha NOGMOPHOe 0OCIYHCUBAHUE, KOMOPOe NOGMOPAEMCs 00 eX Nop, NOKA 00CIyHcU8aHUe
He 6ydem npusHamo yooeremeopumenvHviM. Illocmpoena mamemamuueckas Mooendb OYHKYUOHUPOBAHUS.
cucmemvl, HaUOeHbl (DUHATLHBIE BEPOAMHOCMU COCMOSHULL CUCEMbl U CpPeOHee CMAYUOHAPHOe 6peMs
npeodvI8arUs CUCTEMbL 8 COCMOAHUY NOJHOU 3a2PY3KU.

Knroueesvte cnosa. Muozoxomnonenmnuas cucmema, KOHmpoJb Kadecmed 06C]ly9fcu6aHu}l, ¢MHa]leble
eeposimHocmu COCWlOﬂHulj, cpednee cmayuoHapHoe epems np€6b16aHl/t}l 8 COCMOSIHUU NOJHOU 3aepy3Ku

Hecuanckuii Anexceti Heanosuu, 0.m.n., npogpeccop, npogpeccop, peschansky_sntu@mail.ru, Poccus,
Cesacmononb, Ce6acmononbCckutl 20cy0apCmeeHHblil YHugepcumem

STATIONARY CHARACTERISTICS OF A MULTI-SERVER LOSS QUEUING SYSTEM WITH
REGARD TO SERVICE QUALITY CONTROL

A.L Peschansky

The object of the study is a multi-server loss queuing system. Poisson incoming flow and arbitrary
distributions of service times are considered. After each request service its quality control is carried out. In case
of unsatisfactory service quality, the request undergoes recurrent service immediately. The service is repeated
until it is regarded as satisfactory. The mathematical model of the queuing system operation is constructed. The
final probabilities and the average stationary time the system remains in a fully loaded state are obtained.

Keywords: multi-server queuing system, service quality control, final probabilities of states, average
stationary time the system remains in a fully loaded state

Peschansky  Alersey  Ivanovich, doctor of technical sciences, professor,  professor,
peschansky_sntu@mail.ru, Russia, Sevastopol, Sevastopol State University
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ITPOTPAMMHBIH KOMIIJIEKC JI/IA OFBMEHA JAHHBIMH MEJKTY
AHTPOITOMOP®HBIM POEOTOM SAR-401 H BEJIYII[JHM YCTPOHCTBOM, OCHOBAHHOM HA
IIPUHITHIIE KOITHPOBAHHUA

Kpamapws B.A., Tpouyxasn A.A., Axynun P.J].

Annomayus. B cmamve paccmampusaemcs paspadomka npoepaMMHO20 KOMHAEKCA 01 0OMeHd
OaHHbIMU MedHcOy anmponomop@uvim pooomom SAR-401 u eedywum ycmporicmeom, 0OCHOBAHHOM HA NPUHYUNE
Konupoganus. Memoo nepedauu pobomy ungopmayuu 0 08UdICeHUY PYKU ONepamopa 0CHOBAH HA NPOSPAMMHOM
peuleHuy, CceA3bleaAloweM 6 pPedalbHOM —6peMeHU  OaHHble ¢  OamuuKo8 8edyuje2o  yCmpoucmeda u
coomgemcemayrowux ogueamenei manunyaamopa na SAR-401. Ha ocnosee paspabomanno2o KiueHm-cepeepHozo
NPOSPAMMHO20 PEUWeHUs. MOICHO OP2AHU3068AMb KONUPYIOWUL Pedtcum pabomvl MAHUNYIAMOpPos poboma uu
peosicum pabomut "llpoepammuposanue no demoncmpayuu'”. Ilpu 3mom 6 aneopumm pabomsl modxicem Ovimb
BKTIIOYEH DeJCUM YNPAGIeHUsi CaMOCHOIKHOBEHUeM MAHUny1amopos. Peoicum kowmpons camocmonkHoGeHus.
MOdHCem OCYUWeCmEIAMbCA 8 PealbHOM 6peMeHy nymem OI0KUPOSAHUs O8UMNCEHUS MAHUNYIAMOPO8 poboma u
8b10aUU COOMEEMCMBYIOWE20 NPEOYNPENCOeHUs ONePamopy.

Kniouegvie cnosa. Aumponomop@uviii pobom, MAHURYIAMOpP, YNpAeieHue camocmoNKHOGEHUEM
MAHURYTIAMOPOB, KONUPYIOWUIL PEICUM.

Kpamaps Baoum Anexcanoposuu, o.m.n., npogeccop, kramarv@mail.ru, Poccus, Ceeacmonony,
Cegacmonoabckutl 20Cy0apCcmeeHtbill YHUBepCumem

Tpouyran Anacmacua Auopeesna, accucmenm, aatroitskaya@mail.sevsu.ru, Poccus, Ceeacmonony,
CegacmonoabcKutl 20Cy0apCcmeeHtbill yHusepcumem

Aryunu Poman [enucosuu, accucmenm, Maadwuti HayuHwlli compyoHux, goodromal404@ gmail.com,
Poccus, Cesacmonons, Cegacmononbckuii 20Cy0apcmeeHHbll YHUGepcumen

A SOFTWARE PACKAGE FOR DATA EXCHANGE BETWEEN AN ANTHROPOMORPHIC SAR-401
ROBOT AND A MASTER DEVICE BASED ON THE PRINCIPLE OF COPYING

V.A. Kramar, A.A. Troitskaya, R.D. Yakunin

The article discusses the development of a software package for data exchange between an
anthropomorphic SAR-401 robot and a master device based on the principle of copying. The method of
transmitting information about the movement of the operator's hand to the robot is based on a software solution
that connects real-time data from the sensors of the master device and the corresponding manipulator motors on
the SAR-401. Based on the developed client-server software solution, it is possible to organize a copying mode
of operation of the robot manipulators or a "Demonstration programming" mode of operation. At the same time,
the control mode of the collision of manipulators itself can be included in the algorithm of operation. The self-
collision control mode can be carried out in real time by blocking the movement of the robot's manipulators and
issuing an appropriate warning to the operator

Keywords: anthropomorphic robot, manipulator, manipulator self-collision control, copying mode.

Kramar Vadim Aleksandrovich, doctor of technical sciences, professor, professor, kramarv@mail.ru,
Russia, Sevastopol, Sevastopol State University

Troitskaya Anastasia Andreevna, assistant, aatroitskaya@mail.sevsu.ru, Russia, Sevastopol, Sevastopol
State University

Yakuini Roman Denisovich, assistant, junior researcher, goodromal404@gmail.com, Russia,
Sevastopol, Sevastopol State University
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MOJEJIHPOBAHHE ITPOI[ECCA OFPAFOTKH 3AABOK K PACIIPEJJEJTEHHOH FA3E
HJAHHBIX IIPOMBIIVIEHHOT O IIPEJIIPUHATHA

3amopénos M.B., [llamanosa FO.T.

Annomauyusn. Ananusupylomces Mooenu opeanu3ayuu 63aumMoOeticmeusi KIUeHmo8 U pacnpeoeieHHou
6azvl Oanuvix 3a600a. ObocHosvisaemcs 6blb0p mpexyposHegou modenu. Cmpoumes uMumayuoHHAas. Mooeisb
8bIOPAHHOU APXUMEKMYPbl C UCTIOb308aAHUEM A3bIKA MoOdeauposanua Anylogic-ple-8.6.0.x86_64. Ilposooumcs
ananuz nocmpoennoi mooenu. Ilpednazaromes 603MONICHbLE BAPUAHMBL VIYHULEHUS MOOENU & clyyae chOoes npu
VeenuUeHuu UHMEHCUBHOCMU NOMOKA 3A5I60K

Kniouegvie cnosa: pacnpedenennas 6a3a OaHHbIX, cepeep Npunodicenuil, uncmpymenmapuii AnyLogic

3amopénos Muxaun Badumosuu, K.m.H., Ooyenm, Ooyenm, zamoryonoff@gmail.com, Poccus,
Cesacmononb, CesacmononbCKuil 20Cy0apCmMEeH bl YHUGEPCUMem

Ulamanosa FOaua T'eopeuesna, x.m.H., Ooyewm, 3amecmumens  OUPEKMOpA — UHCTMUMYMA
uH@opmayuonnvlx  mexnonoeui,  bastion2417@mail.ru,  Poccus,  Ceséacmonons,  Cesacmononbckuil
20cy0apcmeeHHblil yHugepcumem

MODELING THE PROCESSING PROCESS OF APPLICATIONS FOR DISTRIBUTED DATABASE
OF AN INDUSTRIAL ENTERPRISE

M.V. Zamoryonov, J.G. Shatalova

The models for organizing interaction between clients and the plant's distributed database are
analyzed. The choice of a three-level model is justified. The simulation model of the selected architecture is built
using the Anylogic-ple-8.6.0.x86_64 modeling language. The constructed model is analyzed. Possible options for
improving the model in the case of possible failures when the intensity of the flow of applications increases are
proposed.

Keywords: distributed database, application server, AnyLogic toolkit

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

Shatalova Julia Georgievna, candidate of technical sciences, docent, deputy director of the Institute of
Information Technologies, bastion2417 @mail.ru, Russia, Sevastopol, Sevastopol State University
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OBOCHOBAHHE PEBEPCHOHHOI' O KOHCTPYHPOBAHHA OIITUMAJIBHOI' O
YIIPABJIEHHA /IBUJKEHHEM OB BEKTOB

boxouckuit A.U., Bapmunckas H U

Annomauyus. Paccmompenvr anbmeprnamusHble nymu noucka OnmuMaibHbIX YRPAGIeHUl 06UdICEHUEM
00veKma ¢ 00HOll cmenenvlo c80600bl U3 UCXOOHO20 8 KOHEYHOe COCMOsAHIE NOKOA (NPU 3a0aHUU PACCMOAHUA U
epemenu 08udiceHus). Buinoanen nouck ycnognozo skcmpemyma @QyHKYUOHANA-KPUmMepus ¢ UCHOIb308aAHUeM
muoxcumeneu Jlazpausica, 0ano pewienue RPAMOU 3a0a4U BAPUAYUOHHO20 UCHUCAEHUS, C UCHONb30GAHUEM
PeBepCUOHHO20 KOHCMPYUPOBANHUS YNPAGLCHUA (ANOPUMMA PeuleHUs NOHOU 0OPAMHOTL 3a0ayu 6apUaAyUOHHO20
ucuucienus — KOHcmpyuposanue ynpaeienus). Ha npumepax nokazano crhudicenue 3Hep20emKocmu ynpasieHus.
npu pocme cmeneHu 3a0a6aemo20 NOAUHOMA YCKOpeHus (YnpaeieHus).

Knroueevie cnosa. BapuaquHyoe ucvuciersue, npAamazi u o6pamHaﬂ 361061’{1,{, onmumaibHoe
ynpaeJjienue, CHUudCenue dHepcoemMKocmu yeleHanpaeilenioco 08UDIICEHUS.

boxonckuii Anexcanop Heanosuu, 0.m.H., npogpeccop, npogpeccop, bohon.alex@mail.ru, Poccus,
Cesacmononb, CesacmononbCKuil 20Cy0apCmEeHHblll YHUGEPCUMem

Bapmunckas Hamanvs Heanoena, k.m.n., doyenm, 3asedyowas. kageopou, nvarminska @ gmail.com,
Poccus, Cesacmononv, Yeprnomopcroe svicuee goenno-mopckoe yyunuue umenu I1.C. Haxumosa

JUSTIFICATION OF REVERSIVE DESIGNING OF OPTIMAL OBJECT MOVEMENT CONTROL
Al Bokhonsky, N.I. Varminskaya

The ways of searching for movement optimal controls of an object with one degree of freedom from the
initial to the final state of quiescence when specifying the distance and time of movement are considered:
searching for the conditional extremum of the functional criterion using Lagrange multipliers; solving a direct
problem in the calculus of variations; reversive control design (using an algorithm for solving the complete
inverse problem of the calculus of variations). The examples show a decrease in the energy intensity of control
with an increase in the degree of the specified acceleration (control) polynomial.

Keywords: calculus of variations, direct and inverse problems, optimal control, reducing the energy
intensity of targeted motion.

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

Varminskaya Natalia Ivanovna, candidate of technical sciences, docent, head of the department,
nvarminska@gmail.com, Russia, Sevastopol, Black Sea Higher Naval School named after P.S. Nakhimov


mailto:bohon.alex@mail.ru
mailto:nvarminska@gmail.com
mailto:nvarminska@gmail.com

AJITOPUTM BBIYHCIIEHHUA /IBYMEPHOI O IIPEOBPA3OBAHHA ®YPBE C
HCIIOJIb30BAHUEM CILTAHHA 9PMHTA

Kapnycos B.1O.

Annomayusa. B cmamve uznazaemcs aneopumm 6vluuCieHUs 08yMepHoz2o npeobpaszosanus Pypve.
Buiuucnumenvhvill aneopumm OCHO8AH Ha 3amene A0pa UHMezpana e2o0 annpoxcumayueli, nOCmpoeHHOU Ha
NPAMOY2ONbHOU  cemKe C (QUKCUPOBAHHBIMU WiazamMu No ocam abcyucc u opounam. B  kauecmee
annpoKcuMupyrouje2o NOIUHOMA UCNOAb306AH ChAaun Opmuma. B cmamve 6vigedenvl ananumuueckue
BbIPAdICEHUSL, NO36OAAIOWUE HAUMU OBOUHOU UHMEZPATl YUCTIEHHO, C 3apanee 3a0aHHOU MOYHOCHbIO, KOMOPAs.
nosgoisem Haumu nompebHvle wazu cemku annpokcumayuu. Ilpusooamca pe3yabmamel pacuémos,
unmocmpupyiowue pabomy aneopumma. Paspabomannviii ancopumm 6yoem nonesen npu HAXOHCOEHUU
08ymepHo20 npeobpazosanus Dypve 6 omcymcmesue 603MOHCHOCHIU NOTYYEHUS PEUEHUs AHATUMUYECKU.

Knrwuesvte cnosa. Ilpeobpaszosanue @ypve, yucieHHOe UHMeZPUPOBaHUe, ANNPOKCUMAYUS (DYHKYUU
cnaauHamu, cnaaun Spmuma

Kapnycoe Baoum FOpvesuu, x.m.H., Ooyeum, kvyu_2015@mail.ru, Poccua, Cesacmonony,
Cesacmononbckuil 20¢y0apCcmeeHHblil YHUeepcumem

AN ALGORITHM FOR CALCULATING THE TWO-DIMENSIONAL FOURIER TRANSFORM USING
THE HERMITE SPLINE

V.Yu. Karlusov

The article describes an algorithm for calculating the two-dimensional Fourier transform. The
computational algorithm is based on replacing the kernel of the integral with its approximation based on a
rectangular grid with fixed steps along the axes of the abscesses and ordinates. The Hermits spline is used as an
approximating polynomial. In the article, analytical expressions are derived that allow us to find the double
integral numerically, with a predetermined accuracy, which allows us to find the necessary steps of the
approximation grid. The results of calculations illustrating the operation of the algorithm are presented. The
developed algorithm will be useful in finding a two-dimensional Fourier transform in the absence of the
possibility of obtaining a solution analytically.

Key words: fourier transform, numerical integration, function approximation by splines, Hermits spline.
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AHAJTH3 BJTHAHWAA ITPODHIIAKTHKH BHXPETOKOBOT'O ITPEOEPA30BATEJIA HA
HAJIEXKHOCTB JEQEKTOCKOITA

Mupsoan H FO., 3amopénose M.B., [llamanosa FO.T.

Annomayusa. Paccmompena mamemamuyeckas mMoO0etb, ONUCLIBAIOWAs GIUAHUE NPOPUIAKMUYECKO20
MEXHUYECK020 O0OCTYHCUBAHUA BUXPEMOKOB020 NPeodpaz’oeamens npu 6UxpemoxKo8oM KOHMpoae HA 00wyio
Haoexchocms Oegpexmockona. I[Ipedcmasgnenvt pesyrvmamvl MOOEIUPOBAHUS U NPOBEOEHO UX CpPAGHeHUe C
pe3yIbmamamit. UCNONb306AHUA TeOPeMbl O CPEeOHeCTNAMUCTNUYeCKOM 6peMeHU NpeObleaHus cucmembvl 8
ROOMHOICECHBE COCIMOAHUI.

Kniouesvie cnosa. Hepaspywarowuii KOHmpoab, UXpemoxosulil Memoo, HOIYMAPKOBCKAsL Cucmemd,
aneopumm hazo8020 yKpynHeHnus, QyHKyusi pacnpeoeienus, Memoo nymel.
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ANALYSIS OF THE EFFECT OF AN EDDY CURRENT CONVERTER PREVENTION ON THE
RELIABILITY OF THE FLAW DETECTOR

N.Y. Mirzoyan, M.V. Zamoryonov, Ju.G. Shatalova

The mathematical model describing the effect of preventive maintenance of an eddy current converter
during eddy current control on the overall reliability of the flaw detector is considered. The simulation results
are presented and compared with the theorem on the average residence time of the system in a subset of the
states.

Keywords: non-destructive testing, eddy current method, semi-Markov system, phase enlargement
algorithm, distribution function, path method.
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METO/ HABEJAEHHA HA IEJTb ITOJBOJHOIO POEOTH3HPOBAHHOT O KOMITJIEKCA C
ITOMOILBIO BUIEOCHCTEM

Jluuko A /., Bacunves /.M., Kpamaps B.A.

Annomauun. 1100600HbIe  pOOOMUUPOBAHHBIE KOMIIEKCL USPAIOM  GAJICHYIO PONb 8 NOOBOOHBIX
uccnedosanuax. OOHAKO UX NOMEHYUAN O02PAHUYEH 3andacoM dHepeuu OOpMmMOBLIX AKKYMYIAMOPO8 U eMKOCHILIO
Xpaununuwa OaHublx. Oma npobrema Mmodcem ObimMb peuleHa ¢ NOMOWbIO cucmemvl HOOB0OHOU OOK-CMAHYUU.
Hoosoonas cmueikogounas niamgopma modircem UCNOIL30BAMbCA 8 KAuecmse CHMAHYUU NO03APAOKU NOOBOOHO20
POOOMU3UPOBAHHO20 KOMAAEKCA U 01 nepedayu 0anHwvlX. B 0annol pabome npediazaemcs anopumm pacno3sHasanus
CMBIKOBOUHO20 Y371a Kpyenoll Gopmbl HA paccmosuuu 00 5 Mempog 6 600HOU cpede ¢ NOMOWbBIO Kamepbl
VCMAHOBAEHHOM HA NOOBOOHOM POOOMUBUPOBAHHOM KOMNIAEKCe. DKCNEPUMEHMANbHAS YACMb NPOBOOUNACY 6 bacceline
HayuHo-uccredosamenvckou nabopamopuu Ceel’Y u 6 axeamopuu Yepnoeo mops. Ilonyuennvie pesyavmamvl
noomeepouu pabomocnocoOHOCMb aneopumma.

Knrwouesvie cnosa. I100600nblii  pobomu3upo8antvill KOMNILEKC, NOOBOOHAL CMBIKOBKA, DACHO3HABAHUE
N00BOOHBIX 00BEKMOB, KOMNbIOMEPHOE 3PeHiLe.
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METHOD OF TARGETING AN UNDERWATER ROBOTIC COMPLEXES USING VIDEO SYSTEMS
A.D. Liashko, D.M. Vasiliev, V.A. Kramar

Underwater robotic complexes play an important role in underwater exploration. However, their potential is
limited by on-board battery power and data storage capacity. This problem was solved with an underwater docking
system. The underwater docking platform can be used as a recharging station to continue underwater robotic
complexes operation as well as its data transfer. The paper proposes the recognition algorithm based on a round-
shaped docking unit detection at a distance up to 5 meters in an aquatic environment using a camera mounted on an
underwater robotic complex. The experimental part was carried out in the SevSU basin research laboratory and the
Black Sea area. The obtained results confirmed algorithm efficiency.

Key words: underwater robotic complexes, underwater docking, underwater object recognition, computer
vision.
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PA3PABOTKA H MOJEJIHPOBAHHE CHCTEMBI KYPCOBOH OPHEHTAI[HH MOPCKOH
HA/IBOJJHOH MHOTO®YHKILIHOHATIbHOH IVIAT®OPMBI

Huxuwun B.B., Booicoicos A.A.

Annomauus. Ilpeocmasneno pewienue NPuKiaoHoU 3a0a4u KOPpeKyuu usmepeHuti Ha Oaze uHepyuaibHbix
Mems-0amuuKos U aicopummos HeIUHeuHoOU Quibmpayuy, peuienue KOMOpol HeobX00uUMO 0Jsi 00CMUICEHUs
ynpasnenus pobomamu. Paspabomana npoepammuan umumayuonnas mooens poboma u npeoCmasieHvl pe3yibmamol
BLIYUCTIUMENILHBIX IKCNEPUMEHMNO08, NPOU3BEOCHHBIX HA ee OCHO8e, NOyYeHHble OaHHbIE NPU IMOM AGNAIMCA OCHOBOU
ona  8bl00pa  ONMUMANBHLIX —CYeHapued padomvl cucmemsl, OAION B03MONCHOCMb AOANMUBHO VHUMbBIBANb
NPOCMPAHCINEEHHO-8DEMEHHYIO USMEHUUBOCMb CPEObI.

Knrwouesvie cnosa. Kypcosas ycmotivusocms, noonacmpouxa, asmoHOMHble poOOmbl, UHMELIEeKMYAIbHbIl
AHANU3 OAHHBIX, UHMELIEKMYANbHble CUCTEMbL, CUCIEMA NOOOEPICKU NPUHATNUSL PeUleHUl.
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DEVELOPMENT AND SIMULATION OF A COURSE ORIENTATION SYSTEM FOR A MARINE SURFACE
MULTI-FUNCTIONAL PLATFORM

V.V. Nikishin, A.A. Vozhzhov

A solution to the applied problem of measurement correction based on inertial mems sensors and nonlinear
filtering algorithms is presented, the solution of which is necessary to achieve robot control. A software simulation
model of the robot has been developed and the results of computational experiments carried out on its basis are
presented; the data obtained are the basis for selecting optimal scenarios for the system’s operation and make it
possible to adaptively take into account the spatio-temporal variability of the environment.

Keywords: directional stability, adjustment, autonomous robots, data mining, intelligent systems, decision
support system.

Nikishin Vladimir Viadimirovich, candidate of technical science, docent, VVNikishin @mail.sevsu.ru, Russia,
Sevastopol, Sevastopol State University

Vozhzhov Andrey Anatolievich, candidate of technical science, docent, AAVozhzhov@mail.sevsu.ru, Russia,
Sevastopol, Sevastopol State University



HCCIE/JOBAHUE IIPOLECCA IT'A300bMEHA B JIETKHX ITPH ’KH/IKOCTHOM /IbIXAHHUH C
IIOMOLLBIO AITIIAPATA C 3AMKHYTBIM /IBIXATE/IbHBIM KOHTYPOM

Honusyes B.11., Banaxun A.1., [lonusyes B.B., I apmamiox M.U., Powyynxun C.H.

Annomauyun. Coenan 0030p paspaboOmaHHbLIX MEOUYUHCKUX ANnaApamos HCUOKOCHHO20 ObIXAHUS C
BAMKHYMbIM  ObIXamenvbhovlM Koumypom. Ilpednazaromes ucciedosanusi mMexHonocuu HCUOKOCMHO20 ObiXaHusi 07
annapama ¢ 3aMKHYmMbIM OblXamenbHblM KoHmypom. [Ipednooicena cxema, 6 0cHo8e KOMOPOU UCHONb3YEMCsi CHOCOO
VILMPA38YKOGO20 YOANeHUsL 24308, d MAKJCe CcXeMd OKcuceHayuu (HACblujeHus) ObIXamenabHOU AHCUOKOCHU
bapbomuposanuem. Hccaedosanvl Xapakmepucmuku no pacxooy u OAGieHU0 HACOCO8 KOHMYPO8 800XAd U GblOOXd.
Onpedenenvl 6ezonacuvle pexcumvl pabomvl Annapama u GblNOIHEHbl PACHembl ObIXAMEIbHO20 00beMa HA K2 MACChbl
ouoobvexma. Ilpedcmasnenvt @uauueckue Mooenu 2a3000MeHa 6 JAecKux Ouoodvexma npu ammochepHom u
gicuokocmmuom ovixanuu. Ilpugedenvt epagpuxu pabomuvl Koumypos edoxa/sviooxa. Ilpeocmasnennas gusuveckas
MoOenb 2a3000MeHa 8 1e2KUX NPU HCUOKOCIMHOM ObIXAHUU NOOMBEPHCOEHA Pe3VIbmamamu.

Knwueevie cnoea. ’Kuoxocmmoe  oOwvixamue, OvixamenbHwvili 00beM, ObIXAMENAbHASA  IHCUOKOCIND,
9HOOMPAXeaNbHas MpyoKa, 3aMKHYMbII ObIXAMENbHbIU KOHMYP, Yacmoma OblXanus, KOHYEHMpayusi pacmeopeHHO20
KUCTIOPOOA, UsmMepeHie KOHYeHMpayuy KUciopood, usdvlmouroe dasieHue, abcoaomuoe oasieHue.
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STUDY OF THE PROCESS OF GAS EXCHANGE IN THE LUNGS DURING LIQUID BREATHING USING A
CLOSED BREATHING CIRCUIT APPARATUS

V.P. Polivtsev, A.l. Balakin, V.V. Polivtsev, M.I. Garmatyuk, S.I. Roshchupkin

A review of developed medical devices of liquid breathing with a closed breathing circuit is made. Research of
liquid breathing technology for the apparatus with a closed breathing circuit is proposed. A scheme based on the
method of ultrasonic gas removal, as well as a scheme of oxygenation (saturation) of the breathing fluid by barbotage
is proposed. The flow and pressure characteristics of the pumps of the inhalation and exhalation circuits are
investigated. Safe operating modes of the apparatus are determined and calculations of respiratory volume per kg of
biobject weight are made. Physical models of gas exchange in the lungs of the bioobject under atmospheric and liquid
breathing are presented. Graphs of operation of inhalation/exhalation circuits are given. The presented physical model
of gas exchange in lungs under liquid breathing is validated by the results.

Keywords: liquid breathing, respiratory volume, respiratory fluid, endotracheal tube, closed breathing circuit,
respiratory rate, dissolved oxygen concentration, oxygen concentration measurement, overpressure, absolute pressure.
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MEJHIIHHCKHH CTPOFOCKOIT
Heeap I'.B., Yanenxos H.U., Mup3zosn H.IO.

Annomayua. Paccmampusaemcs npumenenue ycmpoucmea Ha OCHO8e CMpoOOCKonuuecko2o s@gexma 0as
OYeHKU PYHKYUOHATLHO20 COCMOAHUSA 20J0CO8bIX CBA30K. I[Ipugoodsames 21eKmpuueckas cxema U OCYULIOSPAMMA
pabomvl paspabomanHo20 yCmpoucmea Ucci1e008anus 2010C08bIX C8A30K 8 cpede Proteus. Ilonyuennvie pesynvmamuvl
noomeepaicoarom pabomocnocooHocms npudbopa.

Knroueswie cnosa. Cmpo60c;<0n, 20JI0COoBblE CBA3KU, CXeMa INeKmpuiecKas.
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Cesacmononbckuti 20cy0apcmeeHHblll yHugepcumem

MEDICAL STROBOSCOPE
G.V. Nevar, N.I. Chalenkov, N.Y. Mirzoyan

The use of a device based on the stroboscopic effect to assess the functional state of the vocal cords is
considered. An electrical circuit and an oscillogram of the operation of the developed device for studying the vocal
cords in the Proteus environment are presented. The results obtained confirm the performance of the device.

Key words: strobe, vocal cords, electrical circuit.
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