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NPOHEAYPHI U PE3YJBTAT IPUMEHEHUSA CO®TA SOLVING MILL 2.0 TP
MOJEPHU3AIINU YCTAHOBKU JJIA TPOU3BOJCTBA INVNIACTUKOBBIX T'PAHYJI

Kapnos A.I'., IlInakosckuiit H.A.

Annomayusn. I[lpedcmasnen aumanuz ocobeHHocmel MEXHON02UU NPOU3BOOCMBA U YCMAHOGKU OJlsl
U320MOBNEHUsL NIACMUKOBBIX 2PAHYIL, U3 KOMOPIX HA Cledyloujell Onepayuu Omaueaiom Kopnyca 0 MOHUMOPO8
u Opyeux uzdenuti. ObocHo8ana Yenecooopa3HoCmb MOOEPHUIAYUU MAKOU AGTMOMAMUZUPOBAHHOU YCMAHOBKU U3-
3a HecmabunbHOoCMU Kavecmea epanyn. Ilpedcmasnensl npoyedypul u pe3yiomameol npumeHnenus cogpma Solving
Mill 2.0 npu modepruzayuu ycmanoexu 01 npou3s00Cmea NAACMUK08biX epanyi. Imom npocpammuslii npooyKm
nOOOepIIcUBaent Npoyeccyl 2eHepayul U300pemamenbCkux uoei npu co30anuu KOHYENMyaibHblX DeueHull
UHHOBAYUOHHBIX NPOOYKMOS U MEXHON02UL  AGMOMAMUSUPOBAHHBIX NPOYECCO8 6 PA3IUYHbIX  Cpepax
APOMBIULEHHO20 NPOU3E0OCEA.

Kniouegvie cnoea. Konyenm unnosayuonnoeo npoexma, Teopus pewienus uzoopemamenbCckux 3a0ay
(TPU3), Obwas meopus cunvrnoeo mwviuiienus (OTCM), Ancopumm ucnpaenenus npoOIeMHbIX CUMYayuil
(AUIIC), nnacmukosvie epanyivl, IKCMPYOep, HelICeiameibHblll IPpexm, 8peonbill nPOOYKmM, MOOEIUPOsanUe
NOAE3HOU CUCMEMb.

Kapnose Auwmon [eopeuesuu, k.m.H., Ooyemm, antkar38cam@gmail.com, Poccus, Cesacmononw,
Cesacmononbckuti 20Cy0apcmeennblil yHusepcumen

llInakosckuti  Huxonau  Auopeesuu, k.m.n., Macmep TPHU3,  nayumwiti  pykogooumeins,
triztrainer@gmail.com, beoapyco, Munck, Target Invention Ltd

PROCEDURES AND RESULT OF APPLICATION OF SOFTWARE SOLVING MILL 2.0 IN
MODERNIZATION OF PLANT FOR PRODUCTION OF PLASTIC GRANULES.

A.G. Karlov, N.A. Shpakovsky

An analysis of the features of the production technology and installation for the manufacture of plastic
granules, from which, in the next operation, casings for monitors and other products are cast, are presented. The
expediency of modernizing such an automated installation due to the instability of the quality of the granules has
been substantiated. The procedures and results of using the Solving Mill 2.0 software during the modernization of
the installation for the production of plastic granules are presented. This software product supports the processes
of generating inventive ideas when creating conceptual solutions for innovative products and technologies of
automated processes in various areas of industrial production.

Key words: concept of an innovative project, Theory of Inventive Problem Solving (TRIZ), General
Theory of Strong Thinking (OTSM), Algorithm for correcting problem situations (AIPS), plastic granules,
extruder, undesirable effect, harmful product, useful system modeling.

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



MATEMATHYECKHUE MOJIEJIM PEINETYATBHIX ®YHKIIAN ITPU MOJEJTUPOBAHUA
POBOTOTEXHUYECKHX KOMILJIEKCOB BO BPEMEHHOM U KOMILIEKCHOM OBJIACTSX

Kpamaps B.A., Ansuakos B.B., Mupsnosa B.H., [Tanacenko B.B.

Annomayun. B pabome npeonodcenvl nexomopwvie nooxXoo0bl K ORUCAHUK Peuemuyamvlx QyHKyuil,
UCNONL3VIOWUECS. 8 OCHOBHOM NPU UCCTEO08AHUU OUCKPEMHBIX CUCmeM YNpaeieHus pobomomexHudecKumu
KOMNJIEKCAMU 80 8PeMEeHHOU U KOMNIEKCHOU 00IACISIX.

Knroueevte cnosa. Pewemuamas ¢ynkyus, Ouckpemuas cucmemda, MamemMamuieckdas MoOeb,
PpobOmMomexHuyecKutl KOMNIEKC.

Kpamaps Baoum Anexcanoposuy, o.m.n., npogeccop, kramarv@mail.ru, Poccus, Cesacmononw,
Cesacmononbckuti 20Cy0apcmeenHblil yHUsepcumen,

Anvuakoe Bacunuu Buxmoposuuy, k.m.u., alchakov@mail.ru, Poccusa, Cesacmonons, Cegacmononbckut
20cy0apcmeeHHblil yHugepcumen,

Mupsanosa  Bepa Hukonaesnma, x.m.n., Ooyenm, Imvnl@mail.ru, Poccus, Cesacmonons,
Cegacmononbckuti 20Cy0apCcmeeHnblil YHUGepcumenn,

Hanacenko  Braoumup  Banepvesuu, panasenckovolodia@yandex.ru, Poccus, Ceséacmonony,
Cesacmononbckuti 20cy0apcmeennblil yHusepcumen

MATHEMATICAL MODELS OF LATTICE FUNCTIONS IN SIMULATION OF ROBOTIC
COMPLEXES IN TIME AND COMPLEX DOMAINS

V.A. Kramar, V.V. Alchakov, V.N. Miryanova, V.V. Panasenko

The paper proposes some approaches to the description of lattice functions, which are used mainly in the
study of discrete control systems for robotic complexes in the time and complex domains.

Keywords: lattice function, discrete system, mathematical model, robotic complex.

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

Alchakov Vasiliy Viktorovich, Ph.D., alchakov@mail.ru, Russia, Sevastopol, Sevastopol State University

Miryanova Vera Nikolaevna, Ph.D., docent, Imvnl@mail.ru, Russia, Sevastopol, Sevastopol State
University

Panasenko Viadimir Vasilievich, panasenckovolodia@yandex.ru, Russia, Sevastopol, Sevastopol State
University



AHAJIN3 ®YHKIIMOHUPOBAHHU A OJTHOKOMIIOHEHTHON CUCTEMBI C YYETOM
KAJIEHIAPHOM MMPO®UIIAKTUKHU METOJIOM ITYTEA

Konn B.A1., ®nops I[1.H., 3amopénos M.B., 3amopénos 11.M.

Annomayun. Ilposooumcsi  ananu3  OOHOKOMHOHEHMHOU — CUCMEMbl,  PACCMAMPUBAEMCs — ee
DYHKYUOHUPOBAHUSL NPU UCNONB30BAHUU CIpAMe2UU KANeHOAPHOU NPOPUIAKMUKY ¢ OMKTIIOYeHueM pabouezo
anemenma Ha nepuoo npogurakmuxu. Ilpogooumcs yKpynHeuue cucmemvi C HeNpepvi8HbIM PA306bIM
npocmpancmeom cocmosHuu. Ilpu ucnonv3oganuu memooa nymeu Onpeoeisitomcsa QYHKyuu pacnpeoeinenus
8peMeH NpedbIBAHUS CUCHEMbl 8 NOOMHONCECHEAX PAOOMOCNOCOOHLIX U HepabOmMOCHOCOOHBIX COCMOAHUILL
Peszyromamer modenuposanus cpagHueaiomcs ¢ OAHHbIMU, NOJYYEHHLIMU C UCHONbIOBAHUEM MeopeMbl O
cpeoHeCcmamucmuyecKkom epemeru npedbi8anus CUCeMbl 8 NOOMHONMCeCmEe COCMOAHU.

Kniouesvie cnosa. Ilonymapkosckas cucmema, aneopumm — (hazo8020 YKPYRAHEHUs,  (DYHKYUsL
pacnpeodenenus, Memoo nymeil.

Konn  Baoum  Arxoenesuu, 0.m.H., npogpeccop, v_kopp@mailru, Poccus, Cesacmonony,
Cesacmononbckutl 20Cy0apCcmeeHnblil yHusepcumenn,

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

3amopénoe Muxaun Baoumosuu, k.m.H., doyenm, Zamoryonoffl@gmail.com, Poccus, Cesacmonons,
Cesacmononbckuti 20Cy0apcmeenHulil YHUsepcumem

3amopénose Hnvss Muxatinosuu, cmydenm, ilia.zamoryonov@gmail.com, Poccus, Cesacmonons,
CesacmononbcKuti 20Cy0apcmeenHulil YHUsepcumem

ANALYSIS OF THE FUNCTIONING OF A SINGLE-COMPONENT SYSTEM, TAKING INTO
ACCOUNT CALENDAR PREVENTION BY THE METHOD OF PATHS

V.Y. Kopp, P.N. Florya, M.V. Zamoryonov, I. M. Zamoryonov

The article analyzes a one-component system. Its functioning is considered when using the calendar
prevention strategy with the shutdown of the working element for the period of prevention. The enlargement of the
system with a continuous phase space of states is carried out. When using the method of paths, the distribution
functions of the sojourn times of the system in subsets of healthy and inoperable 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 consolidation algorithm, distribution function, method of paths.

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

Zamoryonov Mikhail Vadimovich, candidate of technical science, docent, Zamoryonoffl@gmail.com,
Russia, Sevastopol, Sevastopol state University

Zamoryonov llia Mikhailovich, student, ilia.zamoryonov@gmail.com, Russia, Sevastopol, Sevastopol
state University



AHAJIMTUYECKHU OB30P TEXHOJIOTMYECKUX PEIIEHUM B OBJIACTH
PEAJIM3AIINU JTUCHUIIJIMHBI «BA3bI JAHHBIX» B JUCTAHIIUOHHOM ®OPMATE

Yenraps O.B., llleBuenko B.U., Manuukas A.A., JleBuenko 1.B.

Annomayusn. B 0annoil cmamve npogedeH aHaIumuyeckull 0030p MexHoL02UYeCKUX peuleHutl @ 001acmu
peanuzayuy mexHuyecKux OUCYUNIUH 6 OUCMAHYUOHHOM hopmame, NO3BONAIOWUX NPOBOOUMb n0020moseKy IT-
cneyuanucma no pabome ¢ cucmemamu ynpasieHuss 6a3 OamHwix. B xauecmee yuebno2o umncmpymenmapusi
OMNIAUH-KYPCA MO  VKA3AHHOU — memamuke 0OO0CHO8AHA — pazpabomKa  NPOSPAMMHO20 — NPUTOJNCEHUS,
unmeepupogannozo ¢ C/[O Moodle, komopoe dvl umumuposano unmepghetic, noxoxcuii Ha KoncoavHuiil MySQL-
Kiuenm ¢ nooxmouenuem x peanvromy MySQOL-cepsepy. I[1o00Ouwlll  npuem NO360IUM  CAYULAMENIO
cosepueHcmeosams Hagblku nocmpoenus SOQL-3anpocoe nenocpedcmeenHo u3 OHIAUH-KYpcd, a npeno0asamento
0CYWecmanams KOHMpOib 3a NPOYECCOM 00YyHeHUs. ¢ MUHUMATbHBIMU MPYO03ampamamu

Knruesvie cnosa. Myon, cucmema oucmanyuonnozo obyuenusi, SQL-cepeep, SQL-knuenm, ounaun-
Kypc, eetimudurayus oopazosanusi, LTI-npunodcenus.

Yeneape Onvea Bacunveena, rk.m.n., ooyemm, OVChengar@sevsu.ru, Poccus, Cesacmonony,
Cesacmononbckutl 20cy0apcmeennblil yHusepcumen

Lleguenko Buxmopus Heopesna, x.m.n, 3as. kragedpou, VIShevchenko@sevsu.ru, Poccus,
Cesacmononb, CesacmononbCKuil 20Cy0apCmeeH bl YHUGepCUmem

Manuykaa Anexcanopa Anexcanoposua, accucmenm, malitskaya@sevsu.ru, Poccus, Cesacmonony,
Cesacmononbckuti 20Cy0apcmeenHulil YHUsepcumem

Jlesuenko Hsan Barenmunosuu, levchenko-2000@inbox.ru, Poccus, Cesacmonons, Cegdacmononbckul
20Cy0apCcmeeHHblIl yHugepcumenn

ANALYTICAL REVIEW OF TECHNOLOGICAL SOLUTIONS IN THE FIELD OF
IMPLEMENTATION OF THE "DATABASE" DISCIPLINE IN REMOTE FORMAT

O.V. Chengar, V.1. Shevchenko, A.A. Malitskaia and 1.V. Levchenko

This article provides an analytical review of technological solutions in the field of implementing technical
disciplines in a remote format, which allow training an IT specialist to work with database management systems.
The review includes Russian-language services: "open education”, "Intuit", "Stepik". As a training tool for an
online course on this topic, the author justifies the development of a software application integrated into the
Moodle SDO, which would simulate an interface similar to a console MySQL client with a connection to a real
MySQOL server. The idea of implementing online simulators in e-courses, for practicing the skills of writing SOL
queries to the database in LMS Moodle, using LTI technology, is proposed. This technique will allow the student
to improve the skills of building SOL queries directly from the online course, and the teacher to monitor the
learning process with minimal effort.

Key words: moodle, learning management system, SQL-server, SQL-client, online-course, education
gamification, LTI-applications.

Chengar Olga Vasilievna, Ph.D., docent, OVChengar@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

Malitskaia Aleksandra Aleksandrovna, Assistant, malitskaya@sevsu.ru, Russia, Sevastopol, Sevastopol
State University

Levchenko Ivan Valentinovich, student, levchenko-2000@inbox.ru, Russia, Sevastopol, Sevastopol State
University



METO/ IYTEM, KAK METO/I AHAJIN3A ®YHKIIUOHUPOBAHUS CUCTEMBI
KOHTPOJIA C OTKJIIOYEHUEM U YIIPEXKJAIOIIUM BOCCTAHOBJIEHUEM KOMIIOHEHTA

3amopénos M.B., Konn B.4., 3amopénona /1.B., ®enopenko C.H.

Annomayun. Ilocmpoena mooeib KOHMPONS CUCHEMbL C OMKIIOYEHUEM U YAPetCOarouwum
B0CCMAHOBNICHUEM KOMHOHEHMA HA Nepuod KOHMPONs € UCHONIb308aHuem Mmemooa nymeil. I[Iposedeno
Moldenupoganue npoyecca @QYHKYUOHUPOBAHUA maKol cucmemvl. Buvinonneno cpasunenue pesynrbmamos
MOOenUpoB8aHUs, NOYUEHHBIX C UCNOAb308AHUEM MemoOda nymeil U meopemotl 0 cCpeOHeCmMayuoHaAPHOM 8peMeHU
npedbIBAHUA CUCTEMbL 8 HOOMHONMCECTNEEe COCMOSHU.

Knrwoueeste cnosa. Ilonymaprosckas cucmema, CmayuoHapHoe pacnpeoenenue, Memoo nymeiti, CKpoimole
OmKa3bl, CPeoCcmsea KOHMpPOJiAl.

3amopénose Muxaun Badumosuu, k.m.H., doyeum, zamoryonoffl@gmail.com, Poccusa, Cesacmononbckuti
20cy0apcmeeHHblil yHugepcumen,

Konn  Baoum  Arxoenesuu, 0.m.H., npogpeccop, v_kopp@mailru, Poccus, Cesacmonony,
Cegacmononbckutl 20Cy0apCcmeeHnblil yHUusepcumenn,

3amopénosa [lapvs Buxmopoeua, k.m.H., Ooyenm, zamik@ukr.net, Poccus, Ceeacmononvckuii
20cy0apcmeeHHblil yHugepcumen,

@eoopenxo Cepeeri  Huxonaesuu, cmapwuii  npenooasamens, sergey.fedor@mail.ru, Poccus,
Cesacmononbckuti 20Cy0apcmeenHulil YHUsepcumem

METHOD OF WAYS AS A METHOD OF ANALYSIS OF THE FUNCTIONING OF THE CONTROL
SYSTEM WITH DISCONNECTING AND PREVENTIVE RECOVERY OF THE COMPONENT

M.V. Zamoryonov, V.Ya. Kopp, D.V. Zamoryonova, S.N. Fedorenko

In this paper, a model is constructed for controlling the system with shutdown and pre-recovery recovery
of the component for the monitoring period using the method of paths. The process of functioning of such a system
is simulated. Comparison of modeling results obtained using the trajectory method and the theorem on the average
stationary time of the system stay in a subset of states is compared.

Keywords: semi-Markov system, stationary distribution, method of paths, hidden failures, means of
control.

Zamoryonov Mikhail Vadimovich, Candidate of Technical Sciences, associate professor,
zamoryonoffl@gmail.com, Russia, Sevastopol National University

Kopp Vadim Yakovlevich, Doctor of Technical Sciences, professor, v_kopp@mail.ru, Russia, Sevastopol
National University,

Zamoryonova Darya Viktorovna, Candidate of Technical Sciences, associate professor, zamik@ukr.net,
Russia, Sevastopol National University,

Fedorenko Sergey Nikolaevich, Senior Lecturer, sergey.fedor@mail.ru, Russia, Sevastopol National
University.



SMIIMPUYECKOE MOJEJIMPOBAHUE TEXHUYECKHUX CUCTEM C YYETOM
CTPYKTYPHBIX U3BMEHEHUI

Ocunos K.H.

Annomayusn. Ilpednazaemcs nooxo0 K NOCMpPOEHUIO IMNUPUYECKUX MOOeNell CONHCHBIX MEXHUYEeCKUX
00beKmMo8 U cucmem ¢ y4emom CMpPYKIMYpHuIX USMEHeHUll 6 usmepumenvhou ungopmayuu. Modenuposanue
basupyemcst Ha UCHONL308AHUE COBPEMEHHBIX MEMOO08 CIMOXACMUYLECKO20 MOOEIUPOBAHUsL HECIAYUOHAPHBIX
npoyeccos no pe3yrbmamam Habao0eHull 3a 00beKMmoM.

Knrwouesste cnosa. Mooenuposatiue, OuazHOCmMuKd, aHAIU3 8pEMEHHbIX PAO08.

Ocunoe Koncmaumun Hukxonaesuu, x.m.H., ooyenm, assistenttmm@mail.ru, Poccus, Cesacmonois,
CesacmononbcKuti 20Cy0apcmeenHblil YHUsepcumem

EMPIRICAL MODELING OF TECHNICAL SYSTEMS TAKING INTO ACCOUNT STRUCTURAL
CHANGES

K.N. Osipov
An approach to the construction of empirical models of complex technical objects and systems, taking
into account structural changes in the measurement information, is proposed. The proposed approach is based on
the use of modern methods of stochastic modeling of non-stationary processes based on the results of observations
of the object

Keywords: statistical modeling, machines’ state control, technical parameters

Osipov Konstantin Nikolaevich, candidate of technical science, docent, assistenttmm@mail.ru,
Sevastopol State University, Sevastopol, Russia, Sevastopol, Sevastopol State University



AHAJIN3 ®YHKIIMOHUPOBAHUA MTPOU3BOJCTBEHHOI'O MOAYJIA C BO3BBPATOM
HPOAYKIMU HA TIOBTOPHOE OBCJIY/ KUBAHUE, HA OCHOBE UMUTAIIUOHHOI'O
MOJEJIUPOBAHUSA

banakun A.U., banakuna H.A., Bonomuna H.A.

Annomayun. Paccmompena cmpykmypa npousgoO0CmEeHHO20 MOOYIA C 6036pAMOM NPOOYKYUU HA
nOBMOpHOe 0OCTYIHCUBAHUE, NPEONONCEHA €20 UMUMAYUOHHAL Modenb. [Ipusedena npoepamma na szvike GPSS u
ee b0k cxema. Ipedcmaenenvl pe3yibmanmvlt MOOEIUPOBANUS U RPOBEOEH UX AHAIU3, NOKA3AGUAUTI BO3MONCHOCTHU
VeenudeHus: npou3800UmMeNbHOCU NPOU3600CEEHHO20 MOOYsl NPU UCHONb308AHUU B036PAMA NPOOYKYUU HA
nO8mMopHoe 0OCIyHCUBAHUE.

Knrwouesvte cnosa. IlpouszsodcmsenHulii MOOYib, NOBMOPHOE 0OCIYHCUBAHUE, UMUMAYUOHHASI MOOEDb,
nPoU3800UMENbHOCNG.

banaxun  Anexceii Heopesuu, x.m.n., ooyeum, AlBalakin@sevsu.ru, Poccus, Cesacmono,
Cesacmononbckuti 20Cy0apcmeennblil yHusepcumen

banaxuna Hamaness Aunamonvesna, cmapwuii  npenodasamens, 040578@rambler.ru, Poccus,
Cesacmononb, CesacmononbCKuil 20Cy0apCmeeH bl YHUSePCUmem

Bonowuna Hamanuss Anexcanoposua, x.m.H., ooyenm, AlBalakin@sevsu.ru, Poccus, Ceéacmonony,
Cegacmononbckutl 20Cy0apcmeennblil yHusepcumen

AUTOMATED LINE ANALYSIS OF OPERATION WITH RETURN OF PRODUCTION FOR RE-
SERVICE BASED ON IMITATION SIMULATION

A.I Balakin, N.A. Balakina, N.A. Voloshina

The structure of the production module with the re-turn of products for re-service is considered, its
simulation model is proposed. A program in the GPSS language and its block diagram are presented. The results
of modeling are presented and their analysis is carried out, which showed the possibility of increasing the
productivity of the production module when using the return of products for repeated service.

Keywords: production module, re-service, simulation model, productivity.
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University
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OCOBEHHOCTH COBMENIIEHUS YACTOBOM TOKAPHOM OGPABOTKH
HECKOJIBKUMH PE3LIAMHU

Boxokos A. A.

Annomayun. B coomeemcmeuu ¢ QQU3UKO-MEXHOIO2UHECKOU meopuell 00pa308aHusi HepOSHOCmel
demanei npu mMOYeHUU NPedlacaemcs UCNOAb30BAMb MEXHOL02ULECKUe CXeMbl, NpedycMampusaruue
PAa3IUuHble BAPUAHMbL COBMEWEHUs YUCMOBOU 00pabomKu 08yMsi 0OHOBPEMEHHO pabOMAIOUUMU Pe3YaAMU.
Ilposeoden ananuza 603MOICHLIX OMKIOHEHUU NPODUIISL OMHOCUMENbHO UX CPEOHUX 3HAYEHUl, NpugedeHa cxema
06pazosanus HepogHoOCmel Ha 06PAbOMAHHOL NOBEPXHOCMU OJisl ONUCAHHO20 PACNOLONCEHUS. PE3YO8, COCLAHO
nPeOnonodcenUe, Ymo UCNOIb308AHUE NPEONONCEHHO20 NOO0X00Ad NO3GOIUN NOGLICUN HPOU3EO0OUMENbHOCHLb
06paboOmKYU U 3HAYUMENLHO YIPOCMUMb 3aMOUYKY U HACMPOUKY pe3yos. Jlonycmumocms u d¢h@exmusHocme
makKo2o nooxo0a Kk Gopmuposanuto perbeda nosepxXHoCmu HOOMEEPHCOAemcst IKCNEPUMEHMATLHO.

Knrouegvie cnosa. Mooenuposanue, mexunonozuieckutl ¢axmop, 08ypes3yogoe mouenue, mouerHue c
ONNO3UMHBIM PA3MEWeHUeM Pe3yos, MUKpopenved, moyHocmy, Kawecmso oemainell, 83auMHoe nepemeujeHue
3a20MOBKU U UHCIPYMEHMA.

Anopeii Anamonvesuy Booicowcos, k.m.H., doyenm, e-mail: 0506773532@mail.ru, Poccus, Cesacmonons,
Cesacmononbckuil 20Cy0apcmeeHtblil yHugepcumenn

FEATURES OF COMBINING FINISHING TURNING WITH SEVERAL CUTTERS
A.A. Vozhzhov

Annotation: Analysis of possible deviations of the profile relative to their average values is carried out,
the scheme of the formation of unevenness on the treated surface for the described arrangement of the cutters is
given, the assumption is made that the use of the proposed approach will allow, increase the processing
productivity and significantly simplify the sharpening and adjustment of the cutters. The admissibility and
effectiveness of this approach to the formation of the surface relief'is confirmed experimentally.

Key words: modeling, technological factor, double-edged turning, turning with opposite placement of
cutters, microrelief, accuracy, quality of parts, mutual movement of the workpiece and the tool.

Andrey Anatolyevich Vozhzhov, Ph.D., docent, e-mail: 0506773532@mail.ru, Sevastopol State
University



YIPABJIEHUE C MUHUMAJIbHOM YHEPTUEN IIEPEHOCHBIM JIBUKEHUEM
OBBEKTOB

Bboxounckuit A.U., Bapmunckas H.1., Peoxkos A.U.

Annomayun. Obpawaemcss 6HUMAHUE HA UCNONB306AHUE AJICOPUMMA peuieHus NOJIHOU 00pamHol
3a0a4u BAPUAYUOHHO20 UCYUCTIEHUS. (PEBEPCUOHHOE UCHUCIeHUe) OISl NOUCKA ONMUMATLHOZO YNPAGLeHUs mund
“paszeon-mopmodicenue  npu nepeHocHoMm 0gudceHuu oo6vekmos. Ilokazano, ymo mpaouyuonHoe ynpasienue c
UCNONIb308AHUEM KB8AOPAMUYHO20 KpUmepuu ONMUMATbHOCIIU MOdcem Oblmb NOAYYeHO U 8 pe3yivmame
pesepcusHozo Koucmpyuposanus. Hogoe ynpasnenue omnuyaemesa om uzeecmuo2o mpaouyOHHO20 CHUNCEHUEM
9Hepzo3ampam O OOCMUNCeHUs yeau OBUNMCeHUs, — nepemeujerue o0ObeKmMad U3 UCXOOHO20 8 KOHEeYHoe
cocmosanue NoKosi NPU PUKCUPOBAHHOM BPeMeHU OBUNCEHUS U 3A0OAHHOM pACCMOAHUU. JJoKa3aHo ymeepocoenue
0 CYIecmao8aHUuU MUHUMATLHO B03MONACHOU dHepeUuU 01 Peanu3ayuu OAHHO20 MUNA 08UNHCEHUS.

Knwouegvie  cnosa.  Onmumanvnoe — ynpagieuue,  GAPUAYUOHHBILL — MemMOO,  pPeBePCUOHHOE
KOHCMPYUpOBaHue, 3Hep20eMKoCb YNPaGIeHUsl.

boxonckuii Anexcandp Hsarnosuu, o.m.n., npogeccop, bohon.alex@mail.ru, Poccus, Ceséacmonony,
Cegacmononbckutl 20Cy0apCcmeeHnblil yHUGepcumenn,

Bapmunckas Hamaness Heanosna, x.m.H., ooyenm, nvarminska@gmail.com, Poccus, Cesacmononw,
Yepromopckoe gvicutee 8oeHHo-mopckoe opoena Kpacrou 3ee30vl yuunuwge umenu I1.C. Haxumosa,

Puioickos Anexcandp Heopesuu, accucmenm, Cesacmononv, Ce8acmononvbCkutli 20Cy0apCmeeHublll
VHUGepcumen.

MINIMUM ENERGY CONTROL OF PORTABLE OBJECT MOTION
A.I. Bokhonsky, N.I. Varminskaya, A.I. Ryzhkov

Attention is drawn to the use of an algorithm for solving the complete inverse problems of the calculus of
variations (reverse calculus) to find the optimal control of the “acceleration-deceleration” type for the portable
motion of objects. It is shown that the traditional control using the quadratic optimality criterion can also be
obtained as a result of reverse design. The new control differs from the well-known traditional by reducing energy
consumption to achieve the goal of movement - moving an object from the initial to the final state of rest for a
given fixed movement time and distance. The statement about the existence of the minimum possible energy in the
implementation of this type of motion is proved.

Keywords: design of control (portable acceleration), target of motion, optimal acceleration-deceleration,
energy of motion, ultimate energy consumption.
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UMUTAIIMOHHASA MOJIEJIb OJJHOKOMIIOHEHTHOM CUCTEMBI C YYETOM
KAJIEHJAPHOM MPODPUTIAKTUKH

Konn B.A1., ®nops I1.H., 3amopénos M.B., 3amopénos 11.M.

Annomayun. B oaunoii cmamve paspabamvieaemcs UMUMAayuoHHAs Mooeib 0OHOKOMNOHEHMHOU
cucmemsl, YYUmMvleaOwas GIUsHUEe KaleHOApHOoU NpoUIaKmMuKu Ha npouzsooumenbHocmo. I[Ipoeodumcs
cmamucmuyeckas o06pabomka  pe3yrbmamos MAWUHHO20 IKCHepumeHmad. Bwinocumcsa — cyscoeHue o
NPABUILHOCIMU NOCMPOEHU MAMeMamuieckol Mooenu makou cucmemvl, nymem CPABHEHUS pe3VIbmamos
AHATUMUYECKO20 U UMUMAYUOHHO20 MOOETUPOBAHUSL.

Knrouesote cnosa. I/IMumauuonna}l Moaeflb, KaﬂeH()apHa}l npoqbwzaKmuKa, MAWUHHBLU IKCcnepumennt.

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

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

3amopénoe Muxaun Baodumoeuu, k.m.H., doyenm, Zamoryonoffl@gmail.com, Poccus, Cesacmonony,
Cesacmononbckutl 20Cy0apcmeennblil yHusepcumen

3amopénoe Hness Muxaiinosuy, cmyoenm, ilia.zamoryonov@gmail.com, Poccus, Cesacmonony,
Cesacmononbckuti 20Cy0apcmeenHulil YHUsepcumem

SIMULATION MODEL OF A SINGLE-COMPONENT SYSTEM TAKING INTO ACCOUNT
CALENDAR PREVENTION

V.Y. Kopp, P.N. Florya, M.V. Zamoryonov, L. M. Zamoryonov

This article develops a simulation model of a one-component system that takes into account the impact of
calendar maintenance 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, calendar prophylaxis, machine experiment.
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HNCCJIEJOBAHME BJIMAHUSA PACITIOJIOKEHUSA ITPOXO/JHbBIX KAHAJIOB INIOCKHUX
IKEKTOPOB HA CTATUYECKYIO XAPAKTEPUCTUKY ITPEOBPA3OBATEJISA

Bonommnua H.A., Banakuna H.A.

AHHOmal{uﬂ. Hpueodﬂmc;z pe3yiomamvl meopemudecKux u IKCnepumMenmailbHovlx UCCAE00B8AHULL CIMAMUYECKUX
xapakmepucmuk nepeulvHblx NJAOCKUX IHCEKMOPHbIX npeo6pa306ameﬂeﬁ C pa3iudHbiM pacCnolodHcenuem npoxodnblx
xananos. B pesyiomame UCCNe008AHUSL NIOCKUX JIHCEKMOopoe6 C pPAa3IUHYHbIM  pPACNOJIOJHCEHUEM conei ookazana
ueﬂecoo6pa3ﬂocmb HECUMMEMPUUHO20 PACNOTONCEHUSA npoxodelx Karhaunoe npeo6pa306ameﬂﬂ.

Knrwueswvie cnoea. Ilnockuii JoHCEeKmop, cmamudecKkas xapakmepucmuka, ouanasom usmeperusl, HeNlUHelUHOCmb.
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STUDY OF THE INFLUENCE OF THE LOCATION OF THE FLOW CHANNELS OF FLAT EJECTORS ON
THE STATIC CHARACTERISTIC OF THE CONVERTER

N.A. Voloshina, N.A. Balakina
The theoretical and experimental research results of the static characteristics of primary plane ejector
transducers with different passage channels locations are presented. As an outcome of the flat ejectors study with different
nozzle arrangements, the asymmetric arrangement expediency of the converter flow channels was proved.
Keywords: flat ejector, static characteristic, measuring range, non-linearity.
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