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KOHCTPYUPOBAHME YIIPABJIEHUI NEPEMEIIEHUEM OFBEKTOB
Bboxonckuii A.W., Maiictpumna M.M.

Annomayun. CKOHCMPYUpOBAHHblE HOBble MUNLL ONMUMALLHLIX VYNPAGIEHUL NePeHOCHbIM O8UNCEHUeM
00beKmMo8 CPABHUBAIOMCA NO KPUMEPUAM — IHEP2OEMKOCHU, NPUHYUNAG OeliCMBUs U IHep200elcCmaus ¢ Opy2umMu paHee
usgecmuvimu ynpasienuamu. Ilokasano, umo yenenanpasiennoe KOHCMPYUpOBAHUe YNPAGIeHUll He UCKIoudem 8
OMOENbHBIX CYYAAX CHUNCEHUE DHEP2UU HA e20 Peanu3ayuro.

Kntouesvte cnosa. OnmumanvHoe ynpasieHue, IHEPLOEMKOCMb — YNPAGNEHUll, NPUHYUN — Oeticmeus,
aHepeooeticmsue, depopmupyemvitl 00beKm, 00CMUICeHUue a0COIIOMHO20 NOKOSL.

Boxonckuii Anexcandp Heanoeuu, 0-p mexu. Hayk, npogpeccop, bohon.alex@mail ru, Poccus, Cegacmononw,
Cesacmononbckuti 20cy0apcmeeHHblil yrugepcumen,

Maiicmpuwun Muxaun Muxaiinosuu, xano. mexH. Hayk, doyenm, mihail.maystrishin@gmail.com, Poccus,
Cesacmononb, CesacmononbCKuti 20Cy0apCmeeH bl YHUgepcumenn.

CONSTRUCTION OF MANAGEMENTS BY MOVEMENT OF OBJECTS
A.I. Bokhonsky, M.M. Maystrishin

Designed new types of optimal controls are compared by criteria - energy intensity, principle of operation and
energy-action with other known controls. It is shown that purposeful design of controls does not exclude, in some cases,
a decrease in energy for its implementation

Key words: Optimal control, energy intensity of controls, principle of action, principle of energy action,
deformable object, achieving absolute rest.

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.



AHAJIN3 ®OPM JIBU/KEHUS AHTPOIIOMOP®HOI'O MAHUITYJIATOPA
Bapmunckas H.A.

Annomauun. Ilpeonoosicena Mooenb  ONMUMANLHOZO — YAPAGIEHUSL  OBUdICEHUEM  AHMPONOMOPPHHO2O
MPEX36eHH020 MAHURYISIMOPA C HEGECOMBIMU 36EHbIMU U COCPedOmoyennbiMu maccamu 6 ysiax. C ucnoavzosanuem
IHEP2emU4ecKo20 Kpumepus, RPUHYUNA Oelicmeusi U 9SHep2oOeliCmeusl 6blsglieHd npeonoymumenvhas Gopma
O0BUDICEHUSl, NPU KOMOPOU OOCIMUICEHUE Yeau OBUICEHUS NPUBOOUN K CHUICEHUIO IHEPemUYecKux 3ampam Ha e20
peanusayuro.

Knwuesvie cnosa: onmumanvroe deuofceuue, npurHyun HAauMeHbuieco deﬁcm@uﬂ, d)OpMCl ()6M9fC€Huﬂ,
9HepeemuvecKue sampamal.

Bapmunckas Hamanvs Heanoena, xand. mexH. Hayk, ooyenm, nvarminska@gmail.com, Poccus, e.
Cesacmonons, Yepnomopckoe gvicuiee goenno-mopcxou yuunuwe um. I1.C. Haxumosa.

ANALYSIS OF MOTION FORMS OF ANTHROPOMORPHOUS MANIPULATOR
N.I. Varminskaya
A model of motion optimal control for an anthropomorphous three-link manipulator with weightless links and
concentrated masses at joints is proposed. Using the energy criterion, the action principle and the energy intensity
criterion the preferable motion form is identified, for which the achievement of a motion aim leads to decreasing of the
energy costs for its implementation.

Key words. Optimal motion, action principle, motion form, energy intensity.

Varminskaya  Natalia  Ivanovna,  candidate  of  technical  sciences,  associated  professor,
nvarminska@gmail.com, Russia, Sevastopol, Black Sea Higher Naval School of P.S. Nakhimov.



YCJIOBHA JTE@OPMUPOBAHMSI IMCTOBOI'O MATEPHAJIA C MMOCTOSSHHOM MACCOU
MEXIY BAJIKOBOU ITAPOH

baxagmpos I'.A., Mycupo M.Y., Habues A.M.

Annomayus. Paboma nocsswena usyuenuio ycio8uil 3axX8ama u 6MASUBAHUSL TUCHOB020 MAMEPUANA MENCOY
BPAWAIOWUMUCS  BATAMU, A MAKMNCE ONpedeNeHuto (Hakmopos, ORUCHIBAIOWUX OePOPMUPOBAHHO20 COCMOSHUSL
JAUCTNOB020 MAMEpUanra (Ha npumepe Koxdcu) Mmedxcoy epawaiowumucs earamu. Paccmompenvr napamempe,
xapakmepusupyowue oepopmayuortvle ceolicmea obpabamuieaemozo mamepuaid. Paspabomana mamemamuyeckas
MOOeNb O onpedeneHur0 GelUdUH OeopmMayuu U HANpPsAdCeHust 8 ouaze O0eopmayuu JIUCMO8020 MAmepudaid,
nepemewanue2ocs Mexicoy BpaaruUMIC 6aIaMu.

Knrwouesvie cnosa. Jlucmosoi mamepuan, macca, moawuHa, O8udceHue, oepopmayus, 6aiKosdas napa,
BHEUIHUEe CUIbL, GHYMPEHHUE CUTbL.

baxaoupos Tavipam Amaxanmosuu, 0-p mexH. Hayk, npo¢h., 21 Hayun. comp., instmech@rambler.ru,
Vsoexucman, Tawkxenm, Hucmumym mexanuku u ceticmocmouxocmu coopyacenuti um. M.T. Vpazbaesa Axademuu
nayx Pecnyoauxu Y3oexucman

Mycupos Maxmapasrcab Ypanosuu, mnaowuii uayun. comp., musirov.mech.1992@mail.ru, Y3bexucman,
Tawxenm, Hucmumym mexanuxu u ceicmocmotuikocmu coopyaicenuti um. M. T. Ypazobaesa Axademuu nayx Pecnyonuxu
V3bexucman

Habues Aiuidep Mycmagaesuu, mnaowui Hayyn. comp., a.nabiev@mail.ru, Y3z6exucman, Tawikenm,
Hnemumym mexanuxku u cetcmocmouikocmu coopysicenutt um. M.T. Vpazbaesa Axademuu wnayx Pecnybnuku
Vbexucman

CONDITIONS OF DEFORMATION OF SHEET MATERIAL WITH A CONSTANT MASS BETWEEN THE
ROLLS

G.A. Bahadirov, M.U. Musirov, A.M. Nabiev

The work is devoted to the study of the conditions of capture and intake of sheet material between rotating
shafts, as well as the determination of factors describing the deformed state of sheet material (for example, leather)
between rotating rollers. The parameters characterizing the deformation properties of the material being processed are
considered. A mathematical model is described to determine the values of strain and stress in the deformation zone of
sheet material moving between rotating rollers.

Key words: sheet material, mass, thickness, movement, deformation, roller pair, external forces, internal
forces.

Bahadirov  Gayrat Atahanovich, doctor of technical sciences, professor, Ch. scientific staff,
instmech@rambler.ru, Uzbekistan, Tashkent, Institute of Mechanics and Seismic Stability of Structures named after
Urazbaev, Academy of Sciences of the Republic of Uzbekistan

Musirov Makhmarazhab Uralovich, junior scientific, instmech@rambler.ru, Uzbekistan, Tashkent, Institute of
Mechanics and Seismic Resistance of Structures named after M.T. Urazbayeva of the Academy of Sciences of the
Republic of Uzbekistan

Nabiev Ayder Mustafaevich, junior scientific, instmech@rambler.ru, Uzbekistan, Tashkent, Institute of
Mechanics and Seismic Resistance of Structures named after M.T. Urazbayeva of the Academy of Sciences of the
Republic of Uzbekistan



MOJIEJTMPOBAHUE N3MEHUYMBOCTHU B3AUMOCBA3EN DJIEMEHTOB B CJIOKHON
TEXHUYECKOW CUCTEME

Hoponwuna 10.B.

AHHOmal{M}l. Paccmampuea;omcg np05]le]\/lbl MO&@ﬂMpOGClHM}Z CJIOHCHBIX MHO2OKOMNOHEHNMHBIX MEXHUYECKUX
cucmem, CeA3aHHble C H6¢yHKL{MOHCUZbHO U30bIMOYHBIMU npoyeccamu onucanus, 4mo nopoo;cdaem mpydoejwkocmb
UCCNe00B8AHUSL U HEBO3MONCHOCHb yuema usmMeHdueocmu ux napamempoes. YprnHeHue KOMNOHEHNMHO20 cocmaea
mexHuvYecKkux cucmem 06yCJl(l@Jlu6(l€m B03MOJCHbIE nomepu qubopMauuu npu onucaHuu Kaxcoo2o anemenma,
CBS3AHHble C AHAIU30M 3HAYUMOCMU JIEMEHMA U e20 céssell C dpyeuMu ajlemernmamu, 6 mom vucie cpaHu’dHblMU.
Hpedﬂoofceﬂ azpezupogaHHbzd nodxod, yqumbleaiomuﬁ KAaK CmeneHb YHUKAJIbHOCMU CUCMEMHbIX KOMNOHEHmM, mdakK u
U3MEHEeHUe Ux 3Hadumocmu. Hpea]lOJfCeHO yuumbsleamsb CnmenenHb 6KJNIOYEeHHOCMU KOMNOHeHma 6 cucmemy u mepy
NEPEeKpecniHbvlx BKIIFOYEHULL J]IEMEHMO8 C YENbIO YMOYHEHUA pemeHuL? no ynpaejieHuro d)yHKquHupoeaHueM CJIOJHCHbIX
MEXHUYECKUX CUCmemM Ha OCHO8e YKPDYNHEHHbIX MoOenell.

Knrwueesvie cnosa. Mnozokomnonenmmuas cucmema, ()eepadauu}l cucmemsl, BKJNOYEHHOCMb KOMNOHeHma,
3Hadumocmu 3jaemeHmaoes, 3SHadumocmu 06}13612, YKpYnHeHue Mooenu.

Hoponuna FOnua Banewmunoena, OOKm. mexH. Hayk, ooyeHm., npogheccop, juvado@yandex.ru, Poccus,
Cesacmononw, Ce8acmononbckuil 20Cy0apCmeeHublil YHugepcumen

MODELING THE VARIABILITY OF THE RELATIONSHIPS BETWEEN ELEMENTS IN A COMPLEX
TECHNICAL SYSTEM

Yu.V. Doronina

The problems of modeling complex multicomponent technical systems associated with non-functionally
redundant description processes are considered, which generates the complexity of the study and the inability to take
into account the variability of their parameters. Consolidation of the component composition of technical systems
causes possible loss of information in the description of each element associated with the analysis of the importance of
the element and its relationships with other elements, including the boundary. An aggregated approach is proposed that
takes into account both the degree of uniqueness of system components and changes in their significance. It is proposed
to consider the degree of involvement of the component in the system and the extent of cross-inclusions of elements in
order to clarify the management decisions for the functioning of difficult technical systems on the basis of the enlarged
models.

Keyword: Multicomponent system, degradation of system involvement component, significance elements of the
significance of relations, and integration of models.

Doronina Yulia Valentinovna, Ph.D., Dr. Sci., Associate Professor, Professor, Department of information
systems, Sevastopol state University juvado@yandex.ru, Russia, Sevastopol, Sevastopol state University



ONTUMM3AIIUSA PACIIMICAHUN CUCTEM HECBS3AHHBIX TAPAJIJIEJLHBIX IIPUEOPOB
C 3AJJIEP)KKAMHU HAYAJIA OBCJIIY KUBAHUSA

Mesennes 10.A.

Annomayus. Ilpeocmaenenvi opueuHaibhbie NOCMAHOBKA U AICOPUMM PeUleHusl OOHOU U3 KIIOYesbiX 3a0au
meopuu pacnucanutl u psaoa ee moouguxayui. Paccmampusaemas 3a0aua OnmumMaibHo20 YNpagienus pacnucanuimu
NAPANIeNbHOU  CUCTNEMbL  3AKTIOYACTNCS 6 TMAKOM COCMAGIeHUU WU  Pe2yIUpo8anul PACRUCAHUL, KOMOpoe
MUHUMUZUPYEM OTUHY PACRUCAHUS TUOO NHOMEPU CUCEMbI OM HAPYUIEHUT 3A0AHHbIX 2PAPUKOE 0OCTYIHCUBAHUS 3A5180K
npubopamu. [annas 3adaua seisemcs NP — mpyoHou u He umeem 3(QeKmueHbIX anreopummos mouHo20 PeueHus..
Ilpusedena cmamucmuka mMecmupo8anusi NPOSPAMMHBIX Pearu3ayuil MOOUDUKAYULL AT2OPUMMOE ee DeuleHUs Ha
OaHHBIX NOPOdICOarouell 3a0aqi no Kpumepuio dblcmpooeicmeaus.

Knrouesvie cnosa. OnmumanivHoe pe2yiuposanue pacnucauull, Kpumepui OblCmMpPOOeucmesus, aieopumm
OUHAPHBIX OMCcedeHUll U 6eMENeHUL, OUHAMULECKOE NPOSPAMMUPOBAHUE C OMCEBOM JIOKALLHO HAUXYOULUX BAPUAHINOS.

Mesenyes  Opuii  Anamoaveguy, OOKMOp  MeXHUYyecKux Hayk, npogeccop, mesyan@yandex.ru,
mezencev@corp.nstu.ru, Poccus Hosocubupck, Hogocubupckuii 20cy0apcmeenubvlll mexHu4ecKull yHugepcumem

OPTIMIZATION OF SCHEDULING UNRELATED PARALLEL MACHINES SYSTEMS WITH RELEASE
DATES

Y.A. Mezentsev

The original formulation and algorithm for solving one of the key problems of the theory of schedules and a
number of its modifications are presented. The problem of optimal scheduling for a parallel system consists in the
generation or control of schedules that minimizes the schedule length or the losses from schedule disruptions in the
completion of jobs on machines. This problem is NP-hard and cannot be solved exactly for any real-life number of
dimensions. Software implementations of the algorithm modifications have been tested on the data of a generating
problem by the Cmax criterion; the corresponding statistics is provided.

Keywords: Optimal schedules, the criterion of performance, binary cut and branch algorithm, dynamic
programming with siftings of the locally worst options.

Mezentsev Yurii Anatolievich, doctor of technical sciences, professor, mesyan@yandex.ru, Russia, Novosibirsk,
Novosibirsk State Technical University




ATITPOKCUMAIIMS 3AKOHA BEUBYJIJIA CMECSMM CITEIIUAJIBHOT'O PACTIPEIEJEHUS
9PJIAHTA 1 HOPMHUPOBAHHOTI'O PACIIPEJIEJIEHUS OPJIAHT A

Kapramos JI.E, Ko B.41., 3amopénos M.B.

Annomayun. Paccmompen memoo annpoxcumayuu 3aKoHa pacnpeoeneHusi Beiibynina cmecvio cneyuanbHbix
pacnpeoenenuti Opaanea U cMecvio HOPMUPOBAHHBIX pacnpedeneHull Dpranea. Paccmompensl yucieHHvle npumepbl,
onpedeniena NOZPEUHOCMb ANNPOKCUMAYUU, onpedeneHvl nozpeuwtHocmu oucnepcuu. Ilomyuensr ceepmku 6mopoco
NOPAOKA NPEONONCEHHBIX 0I5l ANNPOKCUMAYUYU 3AKOHO8, ONPedeeHbl NOZPeuHOCmY OUcChepcul OJis C8ePmox.

Knrouesvie cnoea. Mooenuposanue, pacnpedenenue Betibyana, pacnpedenenue Opranea, annpoKcuMayus,
c8epmKu.

Kapmawos Jleonuo Eecenmvesuy, kano. mexH. Hayk, ooy., ninakar@rambler.ru, Poccus, Ceeacmonony,
Cesacmononbckuti 20cy0apCcmeeHHblil yrugepcumen,

Konn Baoum Axoenesuy, 0-p mexu. Hayk, npog., v_kopp@mail.ru, Poccus, Cesacmonons, Ceeacmononbckuii
20CY0apCcmeeHublll YHUGepCumen.

3amopénos Muxaun Baoumosuy, kano. mexn. Hayk, ooy., Zamoryonoffl@gmail.com, Poccus, Cesacmonony,
Cesacmononbckuti 20¢y0apCcmeeHHblil yHugepcumen

THE WEBULL'S LAW APPROXIMATION WITH ERLANG’S SPECIAL DISTRIBUTION BLENDS AND
NORMALIZED DISTRIBUTION OF ERLANG

L.E. Kartashov, V.Ya. Kopp, M.V. Zamoryonov

The approximation method of the Weibull’s distribution law with blends of special Erlang’s distributions and
normalized Erlang’s distributions was considered. The numerical examples were considered, the approximation error
was determined, the variance errors were determined. Second-order convolutions were obtained for the laws proposed
for approximation, and the variance errors for convolutions were determined.

Keywords: Modeling, Weibull distribution, Erlang distribution, approximation, convolutions.

Kartashov Leonid Evgenievich, candidate of technical sciences, docent, ninakar@rambler.ru, Russia,
Sevastopol, Sevastopol State University

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



AJITOPUTMBI CIIEXKEHUSA 3A OBBEKTAMUA B PABOYEM ITPOCTPAHCTBE
AHTPOIIOMOP®HOT' O POBOTA

Cropoxon b.A., Kunskos I1.B.

Annomauyun. Paccmampusaemcs 3adaua credxcenus 3a Quauveckumu odowvekmamu no 2D uzobpadicenusm,
noCMynalowum ¢ BUOCOKAMePbl, YCMAHOBIEHHOU HA AHMPONOMOPOHOU pobomomexHuyeckou niamgopme.
Ilpeononazaemcs, wmo o0Ovekmvl HAX00AMCA 6 pabouell 30He poboma, NoO0 KOmopou nouumaemcs obdracmv 3D
NPOCMPAHCMBA, OOCMUNCUMAS €20 MAHUNYAAMOPpamu. /JanHble ¢ 8udeoKkamepvl npedCmaginion cobol ynopsiooyeHHyo
nocied08amenbHOCmy  Kaopog 6 6ude ysemuvlx uzobpasicenuil. Ilpednodcenvl aneopummsl  0OHAPYI’CEHUS,
Kaaccugurayuy u u0eoconposodtcoerus 00beKmos, 3P HeKkmusHoCmy, KOMOPLIX MEeCMUPOBAHA HA PealbHbIX OAHHBIX.

Knroueevie cnosa. o6Hapydicenue, Knaccu@ukayus, GUOCOCONPOBONCOEHUE 3A0AHHBIX — NPeoMenos,
AHMPONOMOpOHbLIL POOOM, MAHUNYIUPOBAHUE NPEOMEMAMU

Cxopoxoo  Bopuc Apkaovesuu, O.m.H., npog. boris.skorohod@mail.ru, Poccus, Cesacmonony,
Cesacmononbckuti 20¢y0apCcmeeHHblil yHugepcumen

Kunarxoe Ilasen Braoumuposuy, cmydenm masucmpamypul, Poccus, Cesacmononb, Cegacmononvbckuil
20CY0apCcmeeHHblll YHUgepcumen

TRACKING ALGORITHMS FOR OBJECTS IN THE WORKING SPACE OF ANTHROPOMORPHIC ROBOT
B.A. Skorohod, P.V. Zhilyakov

The task of tracking physical objects in 2D images coming from a video camera installed on an anthropo-
morph robotic platform is considered. It is assumed that the objects are located in the working area of the robot, by
which is meant the area of 3D space, achievable by its manipulators. The data from the video camera is an ordered
sequence of frames in the form of color images. Algorithms for detection, classification and video tracking of objects,
efficiency, which are tested on real data, are proposed.

Keywords: Detection, classification, video tracking of specified objects, anthropomorphic robot, manipulation
of objects
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Sevastopol, Sevastopol State University
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IIUPOKONPEJIEJBHBIV ITHEBMATUYECKHWH TPEOBPA3OBATEJIb
Bactrorenko A.I1., Tapaxosckuii A.1O.

AHHoTauus. [lpuseden aunanu3 Xapakxmepucmux HHeSMAMuUYecKux npeobpasosamenei, cQOPMYIUPOBAHA
yeno pabomsl, npedcmasienda cxema mypOyIeHMHOU CMpPYU U 8bIPAANCEHUS, ONUCHIBAIOWUE 3A8UCUMOCTNL OABIeHUs
8030yXa OM PACCMOAHUA MeHCOy CONJIOM U NPUeMHbIM Kananom. Ilpugooumcs cxema YCMAaHOBKU U pe3yabmamol
UCCIe008aHUA CMAMUYECKUX XAPAKMEPUCTIUK NHeBMAMUYEcKo20 npeodpazosamess munda « COna0 — NPUeMHblll KaHawy
Py = f(x) Oasnenus 6030yxa 6 npuemHom Kauaie npeobpazoeamens Om 3d30pa X MeNcOy MOpYaMu COnid u
NpUemMHO20 Kamana u O0aemcsi OYeHKA COOMBEMCMEUs. MeoPemuyeckux U IKCNePUMEHMANbHbIX 3a6UCUMOCmel,
3HAYEHUT NPAMOIUHEHBIX YHACTNKOS U NHEBMAMUYECKUX NepeOamoyHblX OMHOUEHU.

KaioueBsie cioBa. Msmepenue, conio, npuemublii Kamai, npeodopazosamens, «CONI0-NPUEMHbIIL KAHALY.,
cmamuyeckas Xapakmepucmuxa.

Baciomenxo Anexcandp Ilagnosuu, kano. mexwn. Hayk, ooyenm, vasutenko50@mail.ru, Poccusa, Ceeacmonony,
Cesacmononbckuti 20¢y0apCcmeeHHblil yHugepcumen

Tapaxoseckuii Anexceu IFOpvesuu, kano. mexH. Hayk, oOoyenm, AYTarakhovskiy@sevsu.ru, Poccus,
Cesacmononw, Ce8acmonoabckuil 20Cy0apCmeeHublil YHugepcumen

WIDE LIMIT PNEUMATIC CONVERTER
A.P. Vasyutenko, A.Yu. Tarakhovsky

An analysis of the characteristics of pneumatic transducers is given, the purpose of the work is formulated, a
diagram of a turbulent jet and expressions describing the dependence of air pressure on the distance between the nozzle
and the receiving channel are presented. The installation scheme and the results of the study of the static
characteristics of the pneumatic transducer of the nozzle-receiving channel type P_k = f (x) of the air pressure in the
receiving channel of the transducer from the gap x between the nozzle ends and the receiving channel are given, and an
assessment of the correspondence of the theoretical and experimental dependencies to the values of straight sections is
given and pneumatic gear ratios.

Keywords: Measurement, nozzle, receiving channel, transducer, "nozzle-receiving channel”., Static
characteristic.
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Sevastopol, Sevastopol state University
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OCOBEHHOCTH 3BOJIIOIIMU U ITPUMEHEHMUSI KOMITBIOTEPHBIX TEXHOJIOFI/II‘/‘I,
HNOJAEPKUBAIOIUX ITPOHECCHI TEHEPALIMU U30OBPETATEJIBCKUX UJIENU

Kapnos A.T'.

Annomauyun. Ilpeocmasien ananuz psoa U3BeCMHbIX HPOSPAMMHLIX NPOOYKMOS8, NOOOEPHCUBATOUUX
npoyeccyl 2eHepayuy U300pemamenbCKux uoel npu coO30anuu KOHYenmyaibHblX peueHuii UHHOBAYUOHHBIX NPOOYKMOS
U MeXHONo2UU  ABMOMAMU3UPOBAHHLIX NPOYECCO8 6 PA3IUYHbIX —Cepax NPOMbUUIEHHO20 NPOU3BOOCHEA.
Obcyarcoaemest Mecmo u 3HAYUMOCHb NOO0OH020 coghma 6 npoyeccax nepexooa om mpaouyuoOHHO20 NPOU3E0OCMBA K
cucmeme nepedosvix npomviunennvix mexnonoeuti (I1IIT). I[lpusedenvr npumepvl ycnewnozo npuMeHeHus
NePCNEeKMUBHbIX NPOSPAMMHBIX NPOOYKMOG, NOO0OEPAHCUBAIOWUX NPOYECCHl 2eHepayull U300pemamenvckux uoei Ha
cmaouu co30anus KOHYenma UHHOBAYUOHHO20 NPOEKMA.

Knrwouesvie cnosa. Konyenm unnosayuonno2o npoekma, yughpossie mooenu uz0eauti U npoyeccos, NpopbleHvie
uccaeoosanus u unnosayuu, Teopus pewtenus uzobpemamensckux 3aoau (TPHU3), Obwas meopusi cuibHO20 MblULIeHUS
(OTCM), Aneopumm ucnpasienus npooaemuvix cumyayuii (AUIIC), pescum eenepamusHvlx uz0opemenull.

Kapnos Aumomn Il'eopeuesuy, k.m.n., oOoyeum, antkar38cam@gmail.com, Poccus, Cesacmononw,
Cesacmononbckutl 20Cy0apCmeeHHblll YHUBEPCUMEem

FEATURES OF EVOLUTION AND APPLICATION OF THE COMPUTER TECHNOLOGIES SUPPORTING
PROCESSES OF GENERATION OF INVENTIVE IDEAS

A.G. Karlov

The analysis of some the known software products supporting processes of generation of inventive ideas at
creation of conceptual decisions of innovative products and technologies of automated processes in various spheres of
industrial production is presented. The place and the importance of similar software in processes of transition from
traditional manufacture to system of the advanced industrial technologies is discussed. Examples of successful
application of the perspective software products supporting processes of generation of inventive ideas at a stage of
creation of the innovative projects are resulted.

Key words: Concept of the innovative project, digital models of products and processes, disruptive researches
and innovations, technology of innovative designing, theory of decision of inventive problems (TRIZ), the General
theory of strong thinking (OTSM), Generative Inventions.

Karlov Anton Georgievich, Ph.D., the senior lecturer, antkar38cam@gmail.com, Russia, Sevastopol, the
Sevastopol state university



OCOBEHHOCTH MPUMEHEHHWSA ®A30BOI'O C/IBUT A /111 U3BMEPEHUS PEAKTUBHOM
MOIIHOCTH

Kocruna A.A., Cepos A.H., Jlesamos 1.B.

Annomauun. Hccnedytomes ocobeHHOCMU NpuMeHeHus (azo8020 cO08U2a CUSHANA HANPAXCEHU Npu
usMepeHuU peaKkmueHou MOWHOCMU ¢ nomougbio memooda bydenay. /[na pearuzayuu OaHHO20 Memooa UCHONb3Yemcs
npoepammueiti nakem LabView. Mooenuposanue npousgooumcs ¢ yenvlo OYeHKu HOSPEUHOCTNY U3MepeHUs
peakxmugHol MowHocmu. J{annas nocpeuHocms 00yClo61eHa bl00poM Cnocoda cosuea CUSHANA HANPAICEHUS HA a3y

T
— : yughposoii punomp Iunvbepma, unmezspamop, ouppepenyuamop.

Knwouesvie cnosa. Peaxmusnaa mownocme, cogue no ¢pase, unmezpamop, ouggepenyuamop, nozpeutHocms
usMepeHus: peakmuHot MOWHOCU.

Kocmuna Aumna Anopeesna, maeucmp, anya300396@yandex.ru, Poccusa, Mocksa, HayuonaneHutii
uccnedogamenvckuil ynusepcumem « MOH»

Cepos Anopeii Hukonaesuuy, kanouoam mexHu4eckux Hayk, ooyenm, serov.an.iit@yandex.ru, Poccusa, Mockea,
Hayuonanenuiii uccnedosamenvcruil ynusepcumem « MIOH»

Jlesawos Heopv  Bnadumupoeuu, macucmp, dolphinig@ya.ru, Poccus, Mocksa, Hayuonanorolii
uccneoosamenvckuil ynusepcumem « MOH»

THE PECULIARITIES OF THE PHASE SHIFT AT THE REACTIVE POWER MEASUREMENT
A.A. Kostina, A.N. Serov, L.V. Levashov

The peculiarities of the application of the phase shift of the voltage signal at the reactive power measurement
with using the Budenau method are investigated. The LabView software is used for this method realization. The purpose
of this modeling is estimation of reactive power measurement error. This error is due to the choice of the method of
shifting the voltage signal by n/2 phase.: digital Hilbert filter, integrator, differentiator.

Key words: Reactive power, phase shift, integrator, differentiator, reactive power measure error.

Kostina Anna Andreevna, magister, anya300396@yandex.ru, Russia, Moscow, Moscow Power Engineering
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OCOBEHHOCTH PEAJIN3AIIUN METOJA U3MEPEHUSA YACTOTBI, OCHOBAHHOI'O HA
IMEPEXOJAX CUTHAJIA YEPE3 HYJIb

Jlesamos U.B., CepoB A.H., Koctuna A.A.

Annomauyusn. Hccredylomess 0coOeHHOCMU peanu3ayui. Memood UMEpPeHUs Yacmomvl, OCHOBAHHO20 HA
nepexoodax cueHana uepes Hyaw. J{is peamuzayuu OAHHO20 Memodd UCHONb3VIOMCs npocpammiuble nakemvl Matlab
Simulink u Matlab. Mooenuposanue npou3go0umcst ¢ yeavblo OYEHKU NOSPEUWHOCMU usmMepenus yacmomol. [lis
VMEHbUEHUS NOZPEUHOCTNU USMEPEHUS UCTIONb3YEMC L Memoo0 TuHeapu3ayuu 601U3U nepexo008 CUSHANA Yepe3 HYib.
M yempanenua 3a6ucumocmu UCNONb3YeMO20 Memoodd Om WYMO8 6X00H020 HANPSICEHUs, peanuzyemcs Quibmp
CKOb3SIUE20 CpedHezo.

Knrwouesvie cnosa. Ilocpewnocms usmepenus 4acmomol, IUHEAPUIAYUS, DUILIMD CKOAb3SAUE20 CPeOHe2o,
nepexoo uepes Hyib.

Jlesawos Heopv  Bnadumupoeuu, macucmp, dolphinig@ya.ru, Poccus, Mocksa, Hayuonanorolii
uccnedogamenvckuil ynusepcumem « MOH»

Cepos Anopeii Hukonaesuuy, kanouoam mexHu4eckux Hayk, ooyenm, serov.an.iit@yandex.ru, Poccusa, Mockea,
Hayuonanvnwviii uccnedosamenvckuil ynusepcumem « MOy

Kocmuna Aumna Anopeesna, maeucmp, anya300396@yandex.ru, Poccusa, Mockea, HayuonanoHutii
uccnedogamenvckuil ynusepcumem « MOH»

THE PECULIARITIES OF THE SIGNAL FREQUENCY MEASUREMENT METHOD, BASED ON THE
SIGNAL CROSSINGS THROUGH ZERO

LV. Levashov, A.N. Serov, A.A. Kostina

The peculiarities of the implementation of the signal frequency measurement method are investigated. The
method is based on the signal crossings through zero. The software packages Matlab Simulink and Matlab are used for
this cases. The main purpose of these simulations are frequency measurement error estimation. The linearization near
zero crossing method is used for reduce of measurement error. The moving average filter is used to eliminate the
dependence of the used method on the input voltage noise.

Key words: Frequency measurement error, linearization, moving average filter, crossings through zero.

Levashov Igor Viadimirovich, magister, dolphinig@ya.ru, Russia, Moscow, Moscow Power Engineering
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KOMMBI/IHI/IPOBéHHLIﬁ HWHCTPYMEHT JJIsA CBEPJIEHUSA I''TYXHWX KOJIBIIEBBIX
OTBEPCTHUHU B KOCTHOU TKAHH U OTPE3KH OBPA30BABHIEIOCS HEJIOCTHOI'O KEPHA

ITamxkos E.B.

Annomayun. KombOunuposaunviii  uncmpymenm, npeocmasisowuil  cobol  Koavyegoe  C8epio ¢
VCMAHOBIEHHOU 8 €20 KOpnyce G03Jle pexcyuel Yacmiu Ompe3HOU NUWIKOU, umeloweli 803MONCHOCMb HOBOPOmMA U
BbIOBUIICEHUSL 8 PAOUATILHOM HANPABIEHUU, OMHOCUMCSL K MEOUYUHCKOU MeXHUKe U NPeOHAsHa4eH OJiss NPUMEHEHUs. 6
opmoneouu U mpasgmMamonocuu npu Xupypeuieckom ledeHuu adcenmuiecko20 HeKpo3a 207106Ku 0eOpeHHOU KOCmu Ha
panneti cmaouu 3abonesanus. Hncmpymenm exmouaem 6 cebs pabouyio 4acmo, GbINOJHAIOWYIO HENOCPEOCBEHHO
@opmoobpasosanue 2nyxo2o omeepcmusi U OMpe3Ky KOCMHO20 KepHd, U X60CMOBUK, Ol 3AKpPenjieHus ceéepid u
nepedauu Kpymsweeo momenma. Pabouas uacme npedcmasnsem coboii mpybuamyr cOOpHYIO NPOPE3HVIO
KOHCIMPYKYUIO 6 GUOe O0B8YX DACNONONCEHHBIX OCECUMMEMPUUHO OOUH 8 OpPY2OM OBYXAENECMKO8bIX MpPYOYamvix
KOPNYCco8, COeOUHEHHbIX Medcdy coboll ¢ nomowpio gaanyes. Konyvl nenecmros Hapysicnozo Kopnyca cHabicenvl
GHYMPEHHUMU KOJbYEBbIMU KO3bIPbKAMU K KOMOPLIM NPUMBIKAIOM MOPYOGble NOGEPXHOCIU GHYMPEHHE20 KOPNYca ¢
Kapmanamy Ol OMPEesHbIX NUIOK CceeMeHmHoU (opmbl. H3nooicena memoouka Gopmoobpazosanus 2uyxo2o
omeepcmust 8 20106Ke OeOPEeHHOl KOCMU U OMpPe3Ku 00pa306asuiecocsi YeroCmHo20 no 6cell 2nyoune ceéepieHus
KOCMHO020 KepHA 6e3 NOBPeliCOeHUsl ee HAPYICHO20 Xpsiueeo2o cnos. IIpueedena KOHCMPYKYusi KOMOUHUPOBAHHO20
UHCIMPYMEHMA U ORUCAH NPUHYUN €20 pabombl.

Knrouesvie cnosa. Tpybuamoe céepro, ompesnas RUIKd, KOAbYesoe 2IyXoe Omeepcmue, KOCMHbIL KepH,
20106KA 6EOPeHHO KOCmU

Hawxkos Eseenuti  Banemwmuwnosuu, o.m.H., npogpeccop, pashkov@sevsu.ru , Poccus, Cesacmononw,
Cesacmononbckuii 20Ccy0apCmeeHHblll YHUsepcumen

COMBINED TOOL FOR DRILLING THE DEAF RING HOLES IN BONE TISSUE AND CUTTING OF THE
FORMED INTEGRAL CORE

E.V. Pashkov

The combined tool, which is a ring drill with a cutting file installed in its body near the cutting part, which can
be rotated and extended in the radial direction, belongs to medical equipment and is intended for use in orthopedics
and traumatology in the surgical treatment of aseptic necrosis femoral heads at an early stage of the disease. The tool
includes a working part, which directly performs the forming of a blind hole and a segment of bone core, and tailing,
for fastening the drill and transmitting torque. The working part is a tubular prefab slotted structure in the form of two
axially symmetrically one in the other two-lobe tubular shells interconnected by means of flanges. The ends of the
petals of the outer casing are provided with internal annular ridges to which are adjacent the end surfaces of the inner
core with pockets for cutting files of segmental shape. The method of forming a blind hole in the head of the femur and
segments of the hollow core bone that has been formed throughout the entire depth of the bone without damaging its
outer cartilage layer is described. The design of the combined instrument and the principle of its operation are
described.

Keywords: Tubular drill, sawing file, annular blind hole, bone core, femoral head
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