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ABTOMATHU3AINNUA U YIIPABJIEHUE TEXHOJTOI'MYECKUMH
MMPOOECCAMMU U ITPOU3BOJCTBOM

Kapaos A.I'., HnakoBckmii H.A. IloBbimieHne Han&xHOCTH pPabOTHI
000pynOBaHUS Ui HAHECEHHWS TOKOMPOBOAAIIETO CJIOS HAa IOBEPXHOCTh
MHUKPOCXEMBI Ha OCHOBE PUMEHEHUS TPOTPaMMHOTr0 npoykra solving mill 2.0.

MOJEJUPOBAHUE TEXHUYECKNX CUCTEM

Ceprees H.O., lllesuenko B.U., Yenraps O.B. KonuenrtyansHas Mopjens
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MOBBIIEHUE HAJIEXKHOCTHU PABOTBI OBOPYIOBAHMSI 1JIsI HAHECEHUSA
TOKOIPOBOJAIIEI'O CJI0A HA HOBEPXHOCTBb MUKPOCXEMBI HA OCHOBE
INPUMEHEHUSA MTPOT'PAMMHOI'O ITPOJAYKTA SOLVING MILL 2.0.

Kapnos A.T'., IlInakoBckuiit H.A.

Annomayusn. /lan ananuz ocobenHocmel pabomol 060py008aHUS. O/l HAHECEHU. MOKONPOBOOSYe20
€105 HA NOBEPXHOCMb MUKpocxemsi. IIpedcmasnensl npoyedypsl u pesyivmamul npumenenus cogpma Solving Mill
2.0 npu moldepHuzayuu YCMAamoKu O0as HPOU3BOOCmMea Mukpocxem. Paccmampusaiomes 3adauu, Koeoa,
YACMUYKY  MEMAIo8 0ceddaiom HA CMEHKAX KOHEYHOU dacmu mpybonpoeooa u CmeHKax Kanuuisapos. Dmo
npUEoOUm K 3a0UBAHUIO KANULISIPOS U OCMAHO8Ke pabomul ycmpoicmed. [Ipumenenue aneopumma ucnpasieHus.
npoonemuvix cumyayuti (AUIIC) u pecypcos cogpma Solving Mill 2.0 nozeoauno navimu npuemiemvle 8apuanmol
peuenus U NO8bLCUMb HAOENCHOCMb (DYHKYUOHUPOBAHUSL ABMOMAMUZUPOBAHHO20 000PYO08AHUSL.

Knruesvte cnosa. Teopus pewenus usobpemamenvcrkux 3aoau (TPU3), Obwas meopus cuibHo20
motutnenusi (OTCM), Aneopumm ucnpasnenus npobnremuvix cumyayuii (AUIIC), uescenamenvruvii 3¢pgexm,
BDPEOHbLIL NPOOYKM, MOOETUPOBAHUE NOJIE3HOU CUCIEMbl, KANULIAPHYIN OUCK, YIbMPA3E8YKO8AsL BUOPAYUSL.

Kapnose Auwmown [eopeuesuu, k.m.H., Ooyemm, antkar38cam@gmail.com, Poccus, Cesacmononw,
Cesacmononbckuti 20cy0apcmeennblil yHusepcumen

LInaxoeckuti  Hukonaii  Anopeesuu, rk.m.n., Macmep TPHU3, Hayunouii  pykogooumenw,
triztrainer@gmail.com, benapyco, Munck, Target Invention Ltd

IMPROVING THE RELIABILITY OF THE EQUIPMENT FOR APPLYING A CONDUCTIVE LAYER
TO THE SURFACE OF THE CHIP BASED ON THE APPLICATION OF THE SOFTWARE PRODUCT
SOLVING MILL 2.0.

A.G. Karlov, N.A. Shpakovsky

An analysis of the operation features of the equipment for applying a conductive layer to the surface of
the chip is presented. The procedures and results of the application of the software Solving Mill 2.0, when
upgrading the plant for the production of chips, are presented. The problems when metal particles settle on the
walls of the final part of the pipeline and the walls of the capillaries are considered. This leads to clogging of the
capillaries and stopping the operation of the device. The use of the problem correction algorithm (AIPS) and the
resources of the Solving Mill 2.0 software allowed us to find acceptable solutions to problems and improve the
reliability of the functioning of automated equipment.

Key words: theory of inventive problem solving (TRIZ), General Theory of Strong Thinking( OTSM),
Algorithm for correcting problem situations( AIPS), undesirable effect, harmful product, modeling of a useful
system, capillary disk, ultrasonic vibration.

Karlov Anton Georgievich, Ph.D., docent, antkar38cam@gmail.com, Russia, Sevastopol, Sevastopol

State University
Shpakovsky Nikolay Andreevich, Ph.D., Master of TRIZ, scientific director, triztrainer@gmail.com,

Belarus, Minsk, Target Invention Ltd



KOHIHENTYAJBHAA MOAEJBb ITIPOTPAMMHOI'O MOAYJIA HAEHTUOUKALIUU
OBBEKTA ABTOMATHYECKOI'O YIHIPABJIEHUSA ITO BPEMEHHBIM XAPAKTEPUCTUKAM

Ceprees H.O., llleBuenko B.1., Yenraps O.B.

Annomayus. B Odanmoil cmamve paccmMampugaemcs. NnpoeKmuposanue KOHYENnmyauibHou Mooenu
NPOSPAMMHO20 MOOYIIsl, NO3BOAAIOUE20 NOLYHUMb MAMEMAMUYECKOe ONUCAnue 00beKma agmoMamuyecKo2o
VApaseHust, HaXo0aue20cs 8 YCI0GUAX HeONpeOeleHHOCmU, d UMEHHO, N00 6030elcmeuem WyMo8 3a cyem
peanusayuu U UCNOIb306AHUSL CPEOCME U Memo008 UOEeHMUDUKAYUU napamempos 36eHa YApAaeieHus. no
BDEMEHHbIM XAPAKMEPUCMUKAM, 6 YACMHOCMU, NOJIYYEHHOU 6 X00e IKCHepUMEHmA KpUBOU NnepexooH02o
npoyecca (Kpugotl paseoma,).

Kniouesvie cnosa. Kounyenmyanvnas  MoOeib,  NPOSPAMMHBIL — MOOVIb,  MAMEMAMUYECKOE
MoOenupoganue, 00vexm ynpasieHus, UOeHmupuKayus, annpoxcumMayus

Cepeees  Huxuma  Onecosuu, accucmenm, nosergeev@sevsu.ru, Poccus,  Cesacmonony,
Cegacmononbckutl 20Cy0apcmeennblii yHusepcumen

Llleguenko Buxmopus Heopesna, x.m.n, 3as. kragpedpou, VIShevchenko@sevsu.ru, Poccus,
Cesacmononb, CesacmononbCKuil 20Cy0apCmeEeH bl YHUSePCUmem

Omvea Bacumvesna Yeweapw, k.m.H., Ooyeum, OVChengar@sevsu.ru, Poccus, Cesacmonoiuw,
Cesacmononbckuti 20Cy0apcmeennblil yHusepcumen

CONCEPT MODEL OF A PROGRAM MODULE FOR AUTOMATIC CONTROL OBJECT
IDENTIFICATION BASED ON TIME-RESPONSE CHARACTERISTICS

N.O. Sergeev, V.I. Shevchenko, O.V. Chengar

This article provides the design of a software module conceptual model. This module is aimed at obtaining
mathematical description of an automatic control object, which is situated on the state of uncertainty under noise
effect. The aim is achieved through applying measures and methods of control link parameters identification via
experimental transition curve.

Key words: concept model, program module, mathematical modelling, control object, identification,
approximation.

Sergeev Nikita Olegovich, Assistant, nosergeev@sevsu.ru, Russia, Sevastopol, Sevastopol State
University

Shevchenko Viktoriya Igorevna, Ph.D., associate Professor, head of chair, VIShevchenko@sevsu.ru,
Russia, Sevastopol, Sevastopol State University

Chengar Olga Vasilievna, Ph.D., associate Professor, OVChengar@sevsu.ru, Russia, Sevastopol,
Sevastopol State University



CETEBAS CUCTEMA OBMEHA BUJEOJAHHBIMU CEPBUCHOT'O POBOTA U
OIIEPATOPA

Kpamaps B.A., Kpamaps O.A

Annomayun. B cmamve paccmampusaemcsi noOX00 K NOCHMPOEHUIO CUCTEMbL YCMAHOGACHUS NPAMOU
BUOCOCBA3U MEHCOY CEPBUCHBIM poOOmMOM U onepamopom. Paccmompen npunyun nocmpoenus cep8ucHoo
poboma. Ilpednosceno u obocnosano ucnoavzosanue mexwonoeuu WebRTC oas nocmpoenus eudeoobmena be3
NPOXOJNCOEHUST CUSHANA Hepe3 NPOMedCYymoyHvlie cepeepbl. IIpusedenvl npumepbl OpeaHu3ayuu Ccemesoo
NOOKII0UeHUs U paspabomannvle pasmenmsl Kooa npozpammol. llokasano xax npeoodonesaemcs npobaema,
K020a UCMOYHUK U NPUEMHUK He HAXOOSAMCS 8 00HOU JOKANbHOU cemu Uil Haxooamcs 3a npedeiamu Network
Address Translation. B cmamve onucano ucnonvsosanue STUN unu TURN cepeepog 015 HaxodcOeHusi Mapupyma
MedcOy Kauewmamu, Haxooswumucst 3a npederamu Network Address Translation. Coeran 661600 0 mom, 4mo
opeanusayuu 06MeHa 8UOe0OAHHbLIMU Ha ocHoge mexHonoeuu WebRTC sensiomcs eecoma 3¢hdexmugHvimi,
n0360s151 nepedasams OaHHbIE OM CEPEUCHO20 POOOMA U NOIYYAMb UX C HEOOXOOUMOU CKOPOCMbBIO.

Knroueswte cnosa. Cepsucuviii pobom, sudeocucrnan, cemesas cucmema, mexronoausi WebRTC.

Kpamape Baoum Anexcanoposuy, o.m.H., npogeccop, kramarv@mail.ru, Poccus, Cesacmononw,
Cesacmononbckutl 20Cy0apCcmeeHnblil yHUsepcumenn,

Kpamaps Onee Anexcanoposuu, rolets@yandex.ru, Poccus, Cesacmononv, Cesacmonoabckull
20¢y0apcmeeHHblil yHugepcumen,

THE NETWORK SYSTEMS OF VIDEO DATA EXCHANGE OF THE SERVICE ROBOT AND THE
OPERATOR

V.A. Kramar, O.A. Kramar

The article discusses an approach to building a system for establishing direct video communication
between a service robot and an operator. The principle of building a service robot is considered. The use of
WebRTC technology for building video exchange without passing a signal through intermediate servers is
proposed and substantiated. Examples of organizing a network connection and developed fragments of the
program code are given. Shows how to overcome the problem when the source and destination are not on the
same local network or outside of Network Address Translation. This article describes an approach to using STUN
or TURN servers to find a route between clients outside of Network Address Translation. It is concluded that
organizing the exchange of video data based on the WebRTC technology is very effective, allowing you to transfer
data from a service robot and receive it at the required speed.

Key words: service robot, video signal, network system, WebRTC technology.
Kramar Vadim Aleksandrovich, doctor of technical sciences, professor, kramarv@mail.ru, Russia,

Sevastopol, Sevastopol State University.
Kramar Oleg Aleksandrovich, rolets@yandex.ru, Russia, Sevastopol, Sevastopol State University.



AHAJIN3 ®YHKIIMOHUPOBAHUS OJHOKOMIIOHEHTHOM CUCTEMBI C
HEINPEPBIBHOM NPO®UJIAKTUKOM METOJ0M IIYTEN

Konn B.41., ®nops I1.H., Bnagumuposa E.C., Hanenkos H.U.

Annomayun.  Aunanuzupyemcs — OOHOKOMNOHEHMHAs — CcUcCmeMd, ee  (QYHKYuoOHuposamue npu
UCNONBb30BAHUY CIPAME2UU HENPePbIGHOT NPODUAAKMUKU — MAKOTL, NPU NPOGEOEHUU KOMOPOU pabo4uil d1emMeHm
80 8peMs nposedeHUs NpoQuUIAKMuUKY npoodoadxcaem QyHKyuoHuposams. Ilpu ucnonvzosanuu memooa nymet
onpeoensiomcs Qyukyuu pacnpeoenenus pemen npedvbi8aHusi CUCHEMbL 8 NOOMHONCECIBEAX PABOMOCHOCOOHbIX
u Hepabomocnocobuwix cocmosanui. CpasHu8aromcs pe3yibmamsl MOOEIUPOBAHUS C OAHHBIMU, NOLYYEHHbIMU C
UCNONIb308AHUEM MeopeMbl O CPeOHeCamucmu4eckom 6pemeHu npeObIBaHUs CUCMeMbl 8 HOOMHONCECHEe
cocmosanu.

Kniouesvie cnosa. Ilonymapkosckas cucmema, aneopumm — (hazoe020 YKPYRHEHUs, (DYHKYUsL
pacnpeodenenus, Memoo nymeil.

Konn  Baoum  Arxoenesuu, 0.m.H., npogpeccop, v_kopp@mailru, Poccus, Ceséacmonony,
Cegacmononbckuti 20Cy0apCcmeeHtblil yHusepcumenn,

@nops Ilasen Hukxonaeeuu, gydra@bk.ru, Poccus, Cesacmonons, @edepanvrHoe 20cydapcmeeHHoe
yHumapHoe npeonpusmue «13 cydopemonmuulii 3a600 Yepromopcrozo romay Munucmepcmea 060poHbl
Poccutickoii @edepayuu

Braoumuposa Enena Cepeeesna, cmapwuili npenodasamens, lena viladimir@mail.ru, Poccus,
Cesacmononw, Ce8acmononbCKuili 20Cy0apCmeeH bl YHUBEpCUumen

Yanenkoe Huxuma Heopesuu, acnupanm, chalenkov-nikita@yandex.ru, Poccus, Cesacmonons,
Cesacmononbckuti 20Cy0apcmeenHblil YHUsepcumem

ANALYSIS OF THE FUNCTIONING OF A SINGLE-COMPONENT SYSTEM WITH CONTINUOUS
PREVENTION BY THE METHOD OF WAYS

V.Ya. Kopp, P.N. Florya, E.S. Viadimirova, N.I. Chalenkov

The article analyzes a one-component system. An analysis of its functioning is carried out using a strategy
of continuous prevention - such prevention, during which the working element continues to function during
prevention. When using the path method, the distribution functions of the sojourn times of the system in subsets
of healthy and unworkable states are determined. The simulation results are compared with the data obtained
using the theorem on the average time spent by the system in a subset of states.

Keywords: semi-Markov system, phase coarsening algorithm, distribution function, path method.

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

Florya Pavel Nikolaevich, gydra@bk.ru, Russia, Sevastopol, Federal state unitary enterprise "13 ship
repair plant of the black sea fleet” of the Ministry of defense of the Russian Federation

Viladimirova Elena Sergeevna, Senior Lecturer, lena_vladimir@mail.ru, Russia, Sevastopol, Sevastopol
State University

Chalenkov Nikita Igorevich, postgraduate, chalenkov-nikita@yandex.ru, Russia, Sevastopol, Sevastopol
state University



BEPOATHOCTHOE KOAUPOBAHUE C MHOXKXECTBEHHBIM UCIIPABJIEHUEM
OIIMNBOK

Moucees /J.B., Hlokun A.T'"., Cepsik E.C.

Annomayusn. [Ipueeoen memoo cunmesa MOOYIUPOBAHHO20 CUSHANA NPU NOMOWU NCEBOOCTYUANHbIX
nocnedogamenvrocmeti. Omobpasiceno npsamoe u obpamuoe nNpeooPaA306anue CUSHALA, YKA3AHbL MEeXAHUIMbL
OOHapydcenuss U ucnpagieHus owubox. Iloxazan npunyun cokpawjeHuss 6pemeHu  80CCHIAHOBNIEeHUS
npeobpasyemou 8eiuyuHvl 8 Kauale 6e3 nomex. HM3zobpadicena peanusayus 3moz2o0 APUHYUNA 8 Guoe Cxembvl
packpwisaroueli cymos OAHHO20 NPUHYUNA U MEXAHUZMA OOHAPYHCEHUSA U MHONHCECTNBEHHO20 UCNPABAEHU OUUDOK.

Knroueswvie crnosa. Beposimnocmos, 6eposimHOCMHAs hopMA, NOMEXOYCMOUYUBOCMb, KOMRAPAYUSL,
CDMA, obnapyacenue ouubox, ucnpasienue oumubox, CuHOpom ouudKu.

Moucees [Imumpuii Braoumuposuy, o0.m.u., npogeccop, dvmoiseev@sevsu.ru, Poccus, Cesacmonony,
Cesacmononbckutl 20Cy0apcmeennblil yHusepcumen
Lloxkun Anexcandp [ennadvesuu, k.m.H., Ooyeum, agshokin@sevsu.ru, Poccus, Cesacmonony,

Cegacmononbckuti 20Cy0apcmeennblil yHusepcumen
Cepsax Escenuu Cepeeesuu, mazucmpanm 2-20 kypca, esseryak@sevsu.ru, Poccus, Cesacmononw,

CesacmonoabcKutl 20Cy0apCmeeH bill YHUSepCUumem
PROBABLE CODING WITH MULTIPLE ERROR CORRECTIONS
D.V. Moiseev, A.G. Shokin, E.S. Seryak

The paper considers a method for synthesizing a modulated signal using pseudo-random sequences.
The direct and inverse conversion of the signal is displayed, the mechanisms for detecting and correcting
errors are shown. The principle of reducing the recovery time of the converted value in the channel without
interference is shown. The implementation of this principle is shown in the form of a diagram revealing the
essence of this principle and the mechanism for detecting and multiple correction of errors.

Key words: probability, probabilistic form, noise immunity, comparison, CDMA, error detection, error
correction, error syndrome.

Moiseev Dmitry Viadimirovich, doctor of technical sciences, professor, dvmoiseev@sevsu.ru, Russia,

Sevastopol, Sevastopol State University
Shokin Alexander Gennadievich, Ph.D., associate Professor, agshokin@sevsu.ru, Russia, Sevastopol,

Sevastopol State University
Seryak Evgeny Sergeevich, master's degree, esseryak@sevsu.ru, Russia, Sevastopol, Sevastopol State

University



HUMUTAIIMOHHAS MOJIEJIb OJJTHOKOMIIOHEHTHOM CUCTEMBbI C HEITPEPBIBHOM
MNPOOUIIAKTUKON

Konn B.A1., ®nops I1.H., 3amopénos M.B., Manunkas A.A.

Annomayun. B cmamve npoeooumcs anaiuz 0OHOKOMNOHEHIMHOU CUCIEMbL C Y4emoMm cmpamezuu
HenpepwieHot npogunaxmuxu. Pazpabamvieaemcs uMumayuoHHas MOOEb CUCIEMbL, VHUMbIBAIOWAs GIUAHUE
npogunakmuky Ha npousgooumenvHocms. Ilposooumcs cmamucmuyeckas o0bpabomxa  pe3yibmamos
MAWUHHO20 dKChepumMeHma. Boinocumcesa cyscoenue o npasuibHOCMu NOCMPOeHUs MamemMamuieckol mooenu
Maxot cucmemsl nymem CpaeHeHUs pe3yIbmamos AHATUMUYecKo20 U UMUMAYUOHHO20 MOOETUPOBAHUSL.

Knrouesoie cnosa. I/IMumauuonna}l Moaeflb, HenpepvleHas npoqbwzaKmuKa, MAWUHHBLU IKCnepumennt.

Konn  Baoum  Axoenesuu, o0.m.H., npogpeccop, v _kopp@mail.ru, Poccua, Cesacmonony,
CesacmonoabcKuil 20Cy0apCcmeenHblil YHUsepcumen,

@nops Ilasen Hukxonaeeuu, gydra@bk.ru, Poccus, Ceeacmonons, @edepanvrHoe 20cydapcmeeHHoe
yHumapHoe npeonpusmue «13 cydopemonmuulii 3a600 Hepromopcrozo romay Munucmepcmea 060poHbI
Poccuiickoii @edepayuu

3amopénoe Muxaun Baodumoeuu, k.m.H., doyenm, Zamoryonoffl@gmail.com, Poccus, Cesacmonony,
Cesacmononbckuti 20cy0apcmeennblii yHusepcumen

Manuykas Anexcanopa Anexcanoposna, accucmenm, malitskaya@sevsu.ru, Poccus, Cesacmono,
Cesacmononbckuti 20Cy0apcmeenHulil YHUsepcumem

SIMULATION MODEL OF A SINGLE-COMPONENT SYSTEM WITH CONTINUOUS PREVENTION
V. Ya. Kopp, P.N. Florya, M.V. Zamoryonov, A.A. Malitskaia

The article analyzes a one-component system, taking into account the strategy of continuous prevention.
A simulation model of the system is being developed, taking into account the impact of prevention on productivity.
Statistical processing of the results of a machine experiment is carried out. A judgment is made on the correctness
of constructing a mathematical model of such a system by comparing the results of analytical and simulation
modeling.

Keywords: simulation model, continuous prophylaxis, machine experiment

Kopp Vadim Yakovlevich, doctor of technical science, professor, v_kopp@mail.ru, Russia, Sevastopol,
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ONTUMAJBLHOE NEPEHOCHOE JIBUKEHUE CUCTEMBI C IBYMSI CTENEHSIMU
CBOBO/IbI

Boxonckuit A.1

Annomayus. Ha npumepe cucmem ¢ 08ymsi cmenensimu c600600bi 6e3 yuema u ¢ y4emom JuHelHo-
6A3K020 CONPOMUBIIEHUsL UCCAE008AHO OUHAMUYECKOe NOoGedeHue Ynpyeux ob6vekmog (Koaebauus 6
OMHOCUMENLHOM OBUNCEHUL) NPU ONMUMALLHOM NepeHocHoM Osudicenuu. Tlokazano, umo 01 NOCMpoeHus.
CMPYKMYPHBIX CXeM TUHEHbIX MHO2OMEPHbIX cucmem 6 Simulink, onucvieaemvix cucmemoti Oupgepenyuanbivlx
ypasuenuii, Modxcem OblmMb UCROIL306AH MEMO0 2NA6HbIX KOOPOUHAN, XOPOULO U38ECIHbLI 6 Meopull KoaeOaHuil
cucmeMm ¢ npoU380JbHbIM YUCLOM Cenenei c60600bl.

Knrouesvie cnosa. Ynpyeas cucmema, 08e cmenenu c60000bl, NEPEHOCHOE OBUNCEHUE, MO0 2/LABHbIX
Koopounam, ucnoavzosanue Simulink, konebanus 6 OMHOCUMENbHOM 0BUICEHUU, OOCTUNCEHUE COCMOSHUSL NOKOSL.

boxonckuii Anexcandp Hsarnosuu, 0.m.n., npogeccop, bohon.alex@mail.ru, Poccus, Ceseacmonony,
Cesacmononbckuii 20Cy0apcmeeH bl YHUGEPCUument

OPTIMUM PORTABLE MOTION SYSTEM WITH TWO DEGREES OF FREEDOM

A.lL Bokhonsky

On the example of systems with one and two degrees of freedom without and taking into account linear-
viscous resistance, the dynamic behavior of elastic objects (oscillations in relative motion) is investigated under
optimal transferable motion. It is shown that the method of principal coordinates, well known in the theory of
oscillations of systems with an arbitrary number of degrees of freedom, can be used to construct structural
diagrams of linear multidimensional systems in Simulink, described by a system of differential equations.

Keywords: elastic system, two degrees of freedom, transferable motion, method of main coordinates,
using Simulink, oscillations in relative motion, reaching a state of rest.

Bokhonsky Alexander Ivanovich, Dr. Sci., prof., bohon.alex@mail.ru, Russia, Sevastopol, Sevastopol
State University



NMHUTAIIUOHHOE MOJAE/JINPOBAHUE IMPOLECCA ®YHKIIMOHUPBOAHUA IBYX
MHNOCJIEAOBATEJIBHO COEJJUHEHHBIX TPOU3BOJCTBEHHBIX 3JIEMEHTOB

IIpeiic B.B., 3amopénos M.B., Hanenkos H.H.

Annomayusn. B cmamve paccmampugaemcsi anpobayusi paspadbomanHo2o agmopamu Memood pazoso2o
VKDYRHEHUs. NOJYMAPKOGCKUX CUCMEM C 00WuM (Pazo8blm NpOCMPAHCMEOM, NO3BOSIIOUE20 3HAYUMETbHO
YIPOCMUMb OAHHBIL NPOYECC Peuenust NOIYMAPKOSCKux 3aday. Paspabamvieaemcs umMumayuoHnas Mooeib Ha
a3viKe 00weeo noavzosanusi GPSS u npusooumces tucmune npocpammol 071 08yX NOCIe008AMENbHO COCOUHEHHBIX
nPOU3800CMEEHHBIX INEMEHMO8. B cmambve npugoosmcs pe3yibmamsl MOOEIUPOBAHUS CUCIEMbL, COCTNOAULel U3
08YX NOC1e008AMENLHO COCOUHEHHBIX NPOU3BOOCMBEHHBIX IAEMEHINOB.

Kniouesvie cnosa. Hmumayuonans mooeivb, Gepuurayus, nocied08ameibHoe coeounenue,
npousgoocmeennulil daemenm, GPSS.

Ipeiic Braoumup Buxmoposuu, 0.m.x., npogeccop, rabota-preys@yandex.ru, Poccus, Tyna, Tynvckui
20CYOapCmEeH bl YHUGEPCUMem

3amopénoe Muxaun Baodumoeuu, k.m.H., doyenm, Zamoryonoffl@gmail.com, Poccus, Cesacmonony,
Cesacmononbckuil 20Cy0apcmeeHHblll YHUGepcumen

Yanenkoe Huxuma Heopesuu, acnupanm, chalenkov-nikita@yandex.ru, Poccus, Cesacmononw,
Cesacmononbckuii 20Cy0apcmeeH bl YHUGEpCUumen

SIMULATION OF THE PROCESS OF FUNCTIONING OF TWO CONNECTED PRODUCTION
ELEMENTS

V.V. Preys, M.V. Zamoryonov, N.I. Chalenkov

The article discusses the approbation of the method of phase enlargement of semi-Markov systems with
a common phase space, developed by the authors, which makes it possible to significantly simplify this process of
solving semi-Markov problems. A simulation model is developed in the general use language GPSS and a program
listing is provided for two serially connected production elements. The article presents the results of modeling a
system consisting of two serially connected production elements.

Key words: simulation model, verification, serial connection, production item, GPSS.Key words: service
robot, video signal, network system, WebRTC technology.
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Tula state University
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KOMIUIEKC METOJUK JEKOMITIO3UIIUU CTPYKTYPHO-CJIOKHBIX CUCTEM
PA3JIMMHOI'O HABHAYEHUA

Moucees /I.B., ITomsaxos A.A

Almomauu}l. Paccxvzampueaemcg KOMNJIEKC MemMOOUK NOJHOU U HEeNOIHOU aeKOMI/IOS’ML]MM monoJjiocuu
CMPYKMYPHO-CIOHCHBIX CUCmMmem pa3iudHoco HA3HA4YeHusl onst asmomamu3supoO6aHHO2O 8blYUCIEHUA nokaszameineii.
HAOeHCHOCmU U30JIUPOBAHHbLX cucmem, acusydecmu OmKpbvlmslx cucmem, cmeneHu (noxasameﬂﬂ) peaiuzayuu
peerusd opeanu3ayuoOHHblX U NIIAHUPYIOUWUX NPOYECCOes.

Kniouesvie cnosa. Teopus eeposimuocmet, 00Wull 102UKO-BEPOSMHOCMHbIL Memoo, mMeopus
ABMOMAMUZUPOBAHHO20 CIPYKMYPHO-L02ULECKO20 MOOEIUPOSAHUS, Meopust 2papos, anieebpa 102uKu, meopus
HAOEIHCHOCMU, A8MOMAMU3AYUSL ROOOEPIHCKU NPUHSIIMUSL PeULeHUSL.

Moucees [Imumpuii Braoumuposuy, o0.m.n., npogeccop, dvmoiseev@sevsu.ru, Poccus, Cesacmonony,
Cesacmononbckutl 20cy0apcmeennblil yHusepcumen

Honaxoe Anexcandp Anexcanoposuu, k.m.n., sansanich27@yandex.ru, Poccus, Cesacmononw,
Yepromopckoe gvicuiee 60eHHO-MOPCKOe 0pOeHa KpacHot 36e30ul yuunuwe umenu I1.C. Haxumosa

COMPLEX METHODS OF DECOMPOSITION OF STRUCTURALLY COMPLEX SYSTEMS FOR
VARIOUS PURPOSES

D.V. Moiseev, A.A. Polyakov

The paper considers a set of methods for complete and incomplete decomposition of the topology of
structurally complex systems for various purposes for automated calculation of indicators: the reliability of
isolated systems; the survivability of open systems, the degree (indicator) of the implementation of the solution of
organizational and planning processes.

Key words: probability theory, general logic-probabilistic method, theory of automated structural-logical
modeling, graph theory, logic algebra, reliability theory, decision support automation.
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Sevastopol, Sevastopol State University
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UMUTAIIMOHHAS MOJIEJb ITPOILIECCA CEJEKTUBHOM CBOPKH PE3bBOBBIX
SJIEMEHTOB I1O IOCAJIKAM C HATAT'OM

Oununosuu O.B., Hesap I'.B.

Annomayun. Paccmampusaromes npumenenue pe3vO0BbIX COCOUHEHULl C HAMAZOM NO CPeOHeMy
ouamempy u napamempul ux kavecmea. Ilocmpoena umMumayuoHHas, MOOelb NPoyecca 0OHONAPAMEMPULECKOl
cenekmugHol cOOpKU 08YX pe3vb008bix Oemaiel, YUUMbIBAIOWA GIUAHUE NOoZpewHocmell uUsMepeHus Ha
COPMUPOBKY NO CELeKMUBHbIM 2PYNNAM NPpU OOHOBAPUAHIMHOM KOomniekmosanuu. lIpugedenvl pesyrvmamol
MoOenuposaHus, onpedeieHvl 8bIX0OHble noKazameni cO0pouUH020 npoyeccd.

Knroueswte cnosa. I/IMumauuonna}l Moaeflb, pe3b6oeoe CO@@MHGHM@, Hamse, nocpeuHoCcntb Usmeperusi.

Quaunosuy Onee Buxmoposuu, k.m.H., doyenm, 3asedyiowuii xageopou, ophisl@yandex.ru, Poccus,
Cesacmononw, Ce8acmononbCKuii 20Cy0apCmeenHblil YHUBepCumen

Heeéap Tanuna Banepvesna, acnupanm, GalinaNevar@yandex.ru, Poccus, Ceséacmonony,
Cegacmononbckuti 20Cy0apCcmeeHHblil YHUBEPCUmMen.

SIMULATION MODEL OF THE SELECTIVE ASSEMBLY OF THREADED ELEMENTS BY FITTING
WITH INTERFERENCE

O.V. Filipovich, G.N. Nevar

The use of threaded connections with an interference fit along the average diameter and their quality
parameters are considered. A simulation model of the process of one-parameter selective assembly of two threaded
parts has been built, taking into account the influence of measurement errors on sorting by selective groups with
one-variant set-making. The results of modeling are given, the output indicators of the assembly process are
determined.

Keywords: simulation model, threaded connection, interference, measurement error

Filipovich Oleg Viktorovich, candidate of technical sciences, associate professor, Head of department,
ophisl@yandex.ru, Russian Federation, Sevastopol, Sevastopol State University
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State University



MOPTATUBHBIV MEPEHOCHOM ABTOMATI/I‘I}ZCKI/Iﬁ PEAHUMATOP IJIA
BOCCTAHOBJIEHUS CEPJAEYHO-JIEI'OYHOU JAEATEJIBHOCTHU

ITamxos E.B.

Annomauusn. I[lpusedenvt pe3yrbmamvl AHAIU3A KOHCMPYKYUL U (DYHKYUOHAILHBIX BO3MONCHOCMEN pPOA
ABMOMAMUYECKUX YCMPOUCME U3BECIMHBbIX NPOU3E0OUmeNnell MeOUYUHCKO20 060pYO08aAHUs, UCNONbL3YEeMbIX OISl
cepoeuno-necounoi peanumayuu. Ilpugedena npuHyuUNUAIbHASL CXEMd, ONUCAHUE KOHCMPYKYUU U NPUHYUN pAbOmbl
NEPeHOCHO20  NOPMAMUBHO20 — ABMOMAMUYECKO20 — PEAHUMAmMOopa  Oisl  B0CCMAHOBNEHUS  CEPOCUHO-1E20UHOU
O0esamenbHOCMU Yello8eKd, Pa3mMewaemMozo Ha NepeHOCHOU Niam@opme ¢ pacnoioHCeHHbIMU GHYMPU YCIMPOUCMEAMU C
2NEKMPONPUBOOAMU  OJIsI HAPYIHCHO20 MACCANCA cepOyd ¢ NeHMAMU SpyOHbIX HAKAAOOK 6aHOaxdca u 015 6eHMUIAYUU
JIe2KUX € ObIXAMENbHOU MACKOU, CHAOICEHHO20 3aNOPHbIM KIANAHOM, 0aMYUKAMYU 0ABIeHUs 8030yXa U nyavca. Buympu
naAm@opmul Maxice pasmeujeHvl yCmpoucmeo ynpasneHus u asmoHOMHbII UCMOYHUK dieKkmposHepeuu. Ileped nauaiom
PeanHuMayuy ¢ NOMOWbIO NYIbMd YAPAGIEHUs. YCMAHAGIUBAIOMCS NAPAMEMPbL CU0B020 B030€UCMEUSL HA 2PYOHYIO
KAEMKY, 3A6UCAUUEe OM ee PA3MepPO8.

Kniouesvie cnosa. Cepoeuno-necounas peanumayus, 3aKpblmulil MACCANC cepoyd, JeHMOYHbIL 2pYOHOuU
banoacic, GeHMUIAYUS TeeKUX, ObIXAMENbHASL MACKA, Pe2yaupyembvili dIAeKmponpusoo, 0amuyuku 0dgieHus 6030yxa u
nynbca.

IHawxkoe Eeeenuti Banewmunosuy, 0.m.H., npogeccop, pashkov@sevsu.ru, Poccus, Cesacmononvckuii
20CY0apCcmeeHHblll YHUgepcumen

PORTABLE PORTABLE AUTOMATIC REANIMATOR FOR RESTORING CARDIAC-PULMONARY
ACTIVITY

E.V. Pashkov

The results of the analysis of the designs and functional capabilities of a number of automatic devices from well-
known manufacturers of medical equipment used for cardiopulmonary re-animation are presented. A schematic diagram,
a description of the design and the principle of operation of a portable portable automatic resuscitator for the restoration
of cardiopulmonary activity of a person, placed on a portable platform with devices with electric drives located inside,
for external heart massage with ribbons of chest pads of a bandage and for ventilation of the lungs with a breathing mask
is given. equipped with a shut-off valve, air pressure and pulse sensors. A control device and an autonomous power
source are also located inside the platform. Before the start of resuscitation, using the control panel, the parameters of
the force impact on the chest, depending on its size, are set.

Key words: cardiopulmonary resuscitation, closed heart massage, chest bandage, lung ventilation, breathing
mask, adjustable electric drive, air pressure and pulse sensors.
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