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NMPUTNTALUEHUE
Yearcaemuie konnezu!

Opranu3anuoHHbIH KOMUTET Npurjamaetr Bac npuHaTh yyacTtue B padorte
MEXAYHAPOAHOU HAYYHOU MYJIbTUKOH®EPEHIIUUA,
nocBamennou 130-neruro KHUTY

Kondepenmus 6yner nmpoxoauts 14 — 18 centsiops 2020 r. o aapecy:

Kazanckuii HallMOHANbHBIA UCCIIEIOBATENLCKU TEXHOJIOTMYECKU YHUBEPCUTET
420015, Poccuiickas @eneparus, Pecniyonuka Tarapceran, Kazans, yi. K. Mapkcea, 68, KHUTY

PersiameHT moaxkioyeHusi (MHCTPYKIUSA) A8 THCTAHIHOHHOIO Y4YacTHs pa3MellleH Ha
caiite koH(epeHuu http:/ mmtt.sstu.ru/mmtt-33.nsf/pages/News

Nudopmanuio o KoHpEpeHIInH MOYKHO MOJTYydUTh Ha caite http:/mmtt.sstu.ru u

Anpec Oprkomutera: 420015, Poccuiickas ®eneparus, Pecriyonuka Tarapcran, Kazans, yo.
K. Mapkca, 68, KHUTY:

- SBustnunoB Hamup HuzamoBuu, 1.1.H., mpod., 3aB. kadenpoit KHUTY, m06.: +7-903-344-
42-99; e-mail: nnziat@yandex.ru;

-Hypramues Pycram Kapnosuy, k.T.H., nouent, nupekrop MY AuldT KHUTY, mo6 +7-903-
305-57-97; e-mail: nurgaliev@gmail.com;

- Karacés Anexkceit Cepreesuu, A.T.H., mpodeccop kadpenpst KHUTY-KAU, mo0.: +7-927-
408-94-68; e-mail: kat 726(@mail.ru;

- AxmanueB @awip ['abnynbapoBud, A.T.H., pod., 3aB. kapenpoit KI'ACY, m006.: +7-987-
296-01-06; e-mail: akhmadiev@kgasu.ru.

INVITATION
Dear Colleagues!

The organizing committee invites you to take part in the work
INTERNATIONAL SCIENTIFIC MULTICONFERENCE dedicated to the
130th anniversary of KNITU

The conference will take place on September 14-18, 2020 at:
Kazan National Research Technological University
420015, Russian Federation, Republic of Tatarstan, Kazan, st. K. Marx, 68, KNITU

Connection regulations (instructions) for remote participation are posted on the conference
website http://mmtt.sstu.ru/mmtt-33.nsf/pages/News

Information about the conference can be obtained on the website http://mmtt.sstu.ru and

Organizing Committee address: 420015, Russian Federation, Republic of Tatarstan, Kazan,
st. K. Marx, 68, KNITU:

- Nadir Ziyatdinov, Dr., prof., Head. Department of KNRTU, mob .: + 7-903-344-42-99; e-
mail: nnziat@yandex.ru;

- Rustam Nurgaliev, Ph.D., associate professor, director of [UAIIT KNITU, mob + 7-903-
305-57-97; e-mail: nurgaliev@gmail.com;

- Alexey Katasev, Dr., Professor of the Department of KNRTU-KAI mob .: + 7-927-408-
94-68; e-mail: kat 726@mail.ru;
- Fail Akhmadiev, Dr., prof., Head. Department of KGASU, mob .: + 7-987-296-01-06; e-mail:
akhmadiev(@kgasu.ru.




MeskayHapoaHasi HayYHasi MyJbTUKOHQepeHnus, nocssimennas 130-aeruro KHUTY,
BKJII0YaeT cjieayouue KoHgepeHuu:
The international scientific multiconference dedicated to the 130th anniversary of KNRTU
includes the following conferences:

* «Cyber-physical systems design and modelling» (CyberPhy-2020)

«Knbep-pusuyeckune cucreMbl: NPOEKTUPOBaHNEe U MO/IeINPOBaHue» (Scopus);

o XXXIII MexaynapoaHass HaydyHass KoH(epeHuusi «Maremarnyeckue MeToAbl B
TeXHHKe U TexHoJgorusix — MMTT-33» (PUHILI).

XXXIIT International Scientific Conference '"Mathematical Methods in Technics and
Technology - MMTT-33" (RSCI — Russian Science Citation Index).

PaGora MyabTHKOH(pEpPEeHIIUN NPOBOAUTCS MO CEKIIUSAM:
The work of the multiconference is carried out in sections:

«Cyber-physical systems design and modelling» (CyberPhy-2020)
«Kubep-pusnyeckue cucTeMbl: NPOCKTHPOBAHUE U MOIeJIMPOBaHUE» (Scopus)

Ilpeosapumensvnutit gapuanm / Preliminary version
. [Ipoextuposanue kudep-pusndeckux cuctem (Design of Cyber-physical systems)
. MonenupoBanue kubep-puzndeckux cucreM U mudpoBbix aBoMHUKOB Cyber-physical
systems and Digital Twins)
3. UnrennexryanpHOe ynpapienne kuodep-dpusmdeckumu cucreMamu (Intelligent Control of
Cyber-physical systems)
4. UnaTepHeT Bemie mis npoMmbinuieHHBIX KubOep-puzndeckux cuctem (IoT for Industrial
Cyber-physical systems)
. [Ipombimnennas kubepoezonacuocts (Industrial Cybersecurity)
6. UmxeHnepHoe oOpas3oBaHMe i pa3paboTku Kubep-pusmueckux cucreM (Engineering
education for Cyber-physical systems development)

[\ I
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OKoHuamenvHblil 6APUAHM, CO2IACOBAHHDBLIL C U30AMEIbLCMEOM Springer
014 uzoanus 4-x monozpaghuii (Scopus)
Final version agreed with Springer for the publication of 4 monographs (Scopus)
1.Cyber-Physical Systems: digital technologies and applications (Ku0ep-¢pusudeckue cuc-

TeMbl: HM(POBbIE TEXHOJOTUM U NMPUJIOKEHHST)

1.1. Cyber-Physical Systems and Digital Twins (Kubep-dusznueckue Ccuctembl W
ru(poBbIe TBOMHUKHN)

1.2. 10T for Cyber-Physical Systems (aTepHeT-Bemel s kudep-Gpu3ndecKinx CUCTEM)

1.3. Computer Linguistic and Computer Vision for Cyber-Physical Systems (Kommbrorep-
Hasl TUHTBUCTHKA U KOMIIBIOTEPHOE 3pEeHHUE ISl KHOEp(HU3MUECKUX CUCTEM )

1.4. Intelligent Cybersecurity (MaTennexkryanpHas kubepoe30macHOCTb)

2.Cyber-physical systems: design and application for Industry 4.0 (Kuoep-pusuueckue

CHCTEMBbI: POEKTHPOBaHUE U NpuMeHeHue A1 Uuayctpun 4.0)

2.1. Cyber-Physical Systems Design (ITpoektupoBanue kudep-pu3nueckiux CHCTEM )

2.2. Chemical industry and new materials for Cyber-Physical Systems design (Xumuue-
CKasl MPOMBIIIJIEHHOCTh U HOBBIE MaTEPUAJIbl ISl MPOEKTUPOBaHUS KHOep-PU3NUIEeCKUX CUC-
TEM)

2.3. Cyber-physical systems and Industrial applications in Energetics (Kubep-
¢bu3nvecKkre CUCTEMBbI M IPOMBIIIUICHHBIE IPUIIOKEHUS B SHEPTETHUKE)

2.4. Engineering Education for Cyber-Physical Systems Design (MuaxenepHoe
o0pa3zoBaHHe I IPOSKTUPOBAHUS KNOEP-PU3HUECKUX CHCTEM )



3.Cyber-Physical Systems: Modelling and Intelligent Control (Kuoep-gpuznueckue

CHCTEMbI: MO/IeJIMPOBAHUE U HHTEJIEKTYaIbHOE YIIPaBJIeHHe)

3.1. Cyber-Physical Systems Modeling (MoaenupoBanue knoep-pu3ndecKkux CucTeM)

3.2. Cyber-Physical Systems Intelligent Control (MHTennekTyanbHoe ynpasieHue Kuoep-
(DUBUYECKUMHU CHCTEMAaMH )

3.3. Modelling and Intelligent Control for Space exploration (MoaenupoBaHue U UHTEI-
JIEKTyaJIbHOE YIIPABIICHUE IS UCCIIEI0BAaHNS KOCMOCA)

3.4. Modelling and Intelligent control Implementation (MoaenupoBaHue u BHEIPEHUE
MHTEIUICKTYaJIbHOTO YIIPABICHN)

4.Society 5.0: Cyberspace for advanced human-centered society (O0mecTBo 5.0: kubdep-

NMPOCTPAHCTBO /1JIsl PA3BUTOr0 00IIECTBA, OPHEHTHPOBAHHOI0 HA YeJIOBEKA)

4.1. Society 5.0: Human-centered Society (O6mectBo 5.0: O6mecTBo, OpUEeHTUPOBAH-
HOE Ha YEJI0BEKa)

4.2. Society 5.0: Smart-cities and regions (O6mectBo 5.0: YMHBIEC ropoaa ¥ pErHOHbI )

4.3. Society 5.0: Smart technology for Ecology (O6mectBo 5.0: YMHbBIE TEXHOJIOTUH
JUTSI DKOJIOTHH )

4.4. Society 5.0: Healthcare smart technology (O6mectBo 5.0: YMHBIE TEXHOJIOTHU B
3IpaBOOXPaHEHUN)

Pabouwe s1361ku MyTbTUKOH(DEPEHIIUN: PYCCKUN, aHTJTHHCKUN.

Ha xondepenuun OyayT 3aciyliansl mieHapHbIe AOKIaabl (10 20 MUHYT), CEKIIMOHHBIE (110
10 MUHYT) ¥ Hay4YHBIC COOOIIECHUS (IO 5 MUHYT).

Working languages of the multiconference: Russian, English.

The conference will hear plenary reports (up to 20 minutes), section reports (up to 10
minutes) and scientific reports (up to 5 minutes).



PACIIMCAHHUE PABOTbHI MYJbTUKOH®EPEHIINHN
SCHEDULE OF THE MULTICONFERENCE
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IUIEHAPHBIE JIOKJIAJIbI MEJKTYHAPOJIHOM HAYYHOM
KA3AHCKOM MYJbTUKOH®EPEHIINM / PLENARY REPORTS OF THE
INTERNATIONAL SCIENTIFIC KAZAN MULTICONFERENCE

Hara: 15, 18 cenTaops 2020 roaa / Date: 15, 18 September 2020

OTKPBITHE KOH®EPEHIIHH / OPENING OF THE CONFERENCE

1) Otkpeitre koHpepenimu — Kazakos FOpuii MuxaiinoBuy4, Bpuo pekropa KHUTY, a.1.H., mpod.
Opening of The Conference — Yuri Kazakov, Acting Rector of KNRTU, Dr. Sc.

2) IlpuBetrctBenHoe cinoBo Spyiaianna Padpunara CamaroBuua, red. nupekropa OAO «Tarued-
TEXUMHUHBECT-XOJUHTY, akanemuka AH PT, n.x.H., mpod.

Welcoming speech of Rafinat Yarullin, gen. Director of OJSC Tatneftekhiminvest-holding, prof.,
Academician of the Academy of Sciences of the Republic of Tatarstan, Dr. Sc.

3) IlpuserctBenHoe cioBo NopTeimeBa Opus degopoBuua, akageMuKa-ceKpeTaps OTACICHUS
MaTeMaTHKH, MeXaHuku U MamuHoctpoeruss AH PT, n.1.H., pod.

Welcoming speech of Yuri Gortyshev, Academician Secretary of the Department of Mathematics,
Mechanics and Mechanical Engineering of the Academy of Sciences of the Republic of Tatarstan,
Dr. Sc.

4) IlpuBetrctBennoe cinoBo lleBunka Anapesi [laBioBuua Bpuo pekropa CII6I TU(TY), n.1.1.
Welcoming speech of Andrey Shevchik, Acting Rector of SPSIT, Dr. Sc.

5) IlpuBerctBeHHoOe c10BO bosbmakoBa Ajsekcanapa AdanacbeBuya, 3am. npezacenarens OprkoMu-
Tera, npeacenarens [IporpaMmMHoro kommrera MexmyHapomHod Hay4dHoM koHpepeniwmmn MMTT-33,
conpenacenarens Ilporpammuoro kommurera MexayHaponHOM HaydHOW KoH(pepeHImu 1o Kubep-
¢mnaeckum cucremam Cyber-2020, mpod. CIIGITY u CIIOI TU(TY), n.1.H., mpod.

Welcoming speech of Alexander Bolshakov, Deputy Chairman of the Organizing Committee and
Chairman of the Program Committee of the International Scientific Conference MMTT-33, Co-Chair of
the Program Conference of the International Scientific Conference on Cyber-Physical Systems CyberPhy-
2020, Prof. of SPbPU and SPSIT, Dr. Sc.

OBIIHE IVTEHAPHBIE JIOKJIA/IbI / GENERAL PLENARY REPORTS

1. bapa6anoB Buabsim IlerpoBuy, wien-koppecnornent AH PT, n.x.H, mpod., COBETHUK mpu
pexropate KHUTY

OT ITPOMBIIIJIEHHOT'O YUWJIMIIA K HAHUOHAJIBHOMY UCCJIEAOBATEJIbLCKOMY
YHUBEPCUTETY. IIATU UICTOPUUA

William P. Barabanov, Corresponding Member of Tatarstan Academy of Sciences, Doctor of
Chemistry, Full Professor, Counsellor to the KNRTU Rector's Office

INDUSTRIAL COLLEGE PATH TO BECOMING A NATIONAL RESEARCH UNIVERSITY.
HISTORICAL MILESTONES

2. I'yasie FOpmii BacuibeBuy, akanemuk PAH, n.¢-m.H., npod., HayuHblii pykoBoauTens PO
nM. B.A. KorenpaukoBa PAH.

WHTEJJIEKTYAJIBHBIE VCTPOMCTBA UM MATEPUAJIBI B ®YHKIIMOHAJIbBHOM
AKYCTOOJJIEKTPOHUKE: COCTOSAHUE U MMEPCIIEKTHBbBI

Yuri Gulyaev, Academician of the Russian Academy of Sciences, Doctor of Philosophy, Professor,
Scientific Director of the IRE named after V.A. Kotelnikov RAS.



INTELLECTUAL DEVICES AND MATERIALS IN FUNCTIONAL ACOELECTRONICS:
CONDITION AND PROSPECTS

3. Memaakun Banepuii IlaBnoBuy, akanemux PAH, n.1.H., npod., tupekrop MexayHapoJHOTO
WHCTUTYTa JIOTUCTUKH  PECYpCOCOEpEeKeHHMs H  TEXHOJOTMYecKo uWHHOBatuku PXTY
um. /1. 1. Menpeneena.

MATEMATUYECKHUE METO/Jbl KOMIIBIOTEPU3MPOBAHHOI'O WHXWHWPUHI'A
SHEPTOPECYPCOR®®EKTHUBHBIX TEXHOJIOTMYECKMX CHUCTEM UM LEHNEM
ITOCTABOK

Valery Meshalkin, Academician of the Russian Academy of Sciences, Director of the International
Institute of Logistics for Resource Saving and Technological Innovations at the Russian Technical
Technological University. D.I. Mendeleev, Dr. Sc., Prof.

MATHEMATICAL METHODS OF COMPUTERIZED ENGINEERING OF ENERGY
RESOURCE EFFECTIVE TECHNOLOGICAL SYSTEMS AND SUPPLY CHAINS

4. ToiproimunnkoB EBrenunii EBrenneBuu, axagemuk PAH, n.d.-m.H., mpod., nupekrop UBM
uM. I'""1. Mapuyka PAH.

KAK PEHIATH 3AJJIAYN, KOTOPBIE HE PEITAIOTCA HA CYITEPKOMIIBTEPAX

Yevgeny Tyrtyshnikov, Academician of the Russian Academy of Sciences, Director of the ICM
named after G.I. Marchuk RAS, Dr. Sc., Prof.

HOW TO SOLVE TASKS WHICH ARE NOT SOLVED ON SUPERCOMPTERS?

5. YTkuH JleB BaaaumupoBuy, 1.T.H., Ipod., 1.0. AupekTopa MHCTUTYT KOMITBIOTEPHBIX HAayK U
TEXHOJIOTHH, JUPEKTOp BEICIIe MKOMIBI MPUKIATHOW MAaTEMaTHKH W BBIYACIUTEIHLHON (DU3HKH,
3aBeJyIOUINi HaydHOH naboparopueit «HayuHo-uccrnemoBaTenbckas J1abopaTopusi HEUPOCETEBBIX
TEXHOJIOTHI M UCKycCTBeHHOTO nHTe/iekTa» CIIOITY.

OBBACHUTEJIBHBIA WHTEJIJIEKT: KAK WHTEPIIPETUPOBATH  PE3VJIBTATEHI
MAIIIMHHOI'O OBYYEHN A

Lev Utkin, Acting Director Institute of Computer Science and Technology, Director of the Graduate
School of Applied Mathematics and Computational Physics, Head of the Scientific Laboratory "Research
Laboratory of Neural Network Technologies and Artificial Intelligence" SPbPU, Dr. Sc., Prof.
EXPLAINABLE ARTIFICIAL INTELLIGENCE: HOW TO INTERPRET THE MACHINE
LEARNING PREDICTIONS

6. I'noroB Aprem BiagumupoBu4, K.3.H., 011., reHepaibHbIi qupekTop AO Mobunsasie ['TOC
Poccern ®CK ESC

OB OIIBITE U ITEPCITEKTUBAX [TU®POBU3AILIMU B SHEPTETUYECKOM OTPACJIN
Glotov Atrem Vladimirovich, PhD., Mobile GTES Rosseti

DIGITALIZATION IN ENERGY DOMAIN: EXPERIENCE AND VISION

7. 3a6opoBckuii Baagumup CepreeBuy, aA.T.H., npod., u mnpodeccop Breicmeir nIKOIBI
NPUKJIAIHON MaTeMaTWKU U BBIYMCIUTENBHOW (DU3MKH, BEAyIMIMHA HAy4dHBIH COTPYAHUK Briciias
IKOJIBI TporpamMMuoi umxeHepun CIIOITY.

K TIPOBJIEME BBIYMCJIMMOCTU KOTHUTHMBHBIX PEHIEHWK C OTPAHUYEHHOU
PAIIMOHAJIBHOCTBIO

Vladimir Zaborovsky, Dr. Sc., Professor, and Professor of the Higher School of Applied
Mathematics and Computational Physics, Leading Researcher of the Higher School of Software
Engineering SPbPU.

ON THE PROBLEM OF COMPUTABILITY OF BOUNDED RATIONALITY COGNITIVE
SOLUTIONS

8. Christian Kohlert, Firma Kohlert-Consulting, Dr., Prof.
MATHEMATICAL METHODS AND PROCESSES FOR POLYMER PROCESSING TO
IMPROVE PRODUCTIVITY AND QUALITY



9. Michael Kohlert, Firma Kohlert-Consulting, Dr.
DIGITALIZATION IN MANUFACTURING

10. Frank Kleinert, Klockner Pentaplast, Director Business Excellence, Dr.
DATAMINING AS THE NEXT STEP IN FILM INDUSTRY

11. Wladimir Reschetilowski, Dresden University of Technology, Prof. Prof. h.c. Dr. rer. nat.
habil.

ANNIVERSARY OF THE PERIODIC SYSTEM OF THE PERIODIC ELEMENTS: A
MULTIDISCIPLINARY VIEW ON DISCOVERY AND DEVELOPMENT

12. ®uaumonoB Hukonaii BopucoBu4, 1.1.H., pod., M. peaakTop xypHana «MexaTpOHHKA,
aproMmatuzanus, ynpasienue». YIIPABJIEHUE JUHAMUWYECKHUM KAYECTBOM CHUCTEM
VIIPABJIEHUSI HA OCHOBE ®OPMAJIU3MA JIMHEMHO-KBAJIPATUYHOU U
TIOJINDJIPAJIBHOM OIITUMU3 AL

Nikolai Filimonov, Ch. Editor of the technical Journal «Mekhatronika, Avtomatizatsiya,
Upravleniey, Dr. Sc., Prof.

MANAGEMENT OF DYNAMIC QUALITY OF CONTROL SYSTEMS BASED ON
FORMALISM OF LINEAR-QUADRATIC AND POLYEDRAL OPTIMIZATION

13. Yucrakoa Tamapa banabdexkoBHa, 3aM. mpeaceaaressi pPEruoHAJIbHOTO OTACICHUS
ITpodeccopckoro cobpanus Poceun, n.1.H., npog., 3aB. kap. CIIOI TU(TY),

Gunter Ulf Reinig, Ruhr-Universitdit Bochum, Professor of Control Engineering and System
Theory Department, Dr.

NCIOJIbB3OBAHUE KOMIIBIOTEPHbBIX TPEHAXEPOB JJIA OBYUEHUA
YIIPABJIEHYECKOI'O I[MTPONU3BOACTBEHHOI'O I[TEPCOHAJIA XUMUYECKHNX
I[MPON3BO/ICTB

Chistyakova Tamara Balabekovna, Chair of the Organizing Committee MMET, Vice-Chairman
of the Regional Branch of the Professorial Assembly of Russia, Head of the Department SPSIT, Dr.
Sc., Prof.

Gunter Ulf Reinig, Ruhr-Universitit Bochum, Professor of Control Engineering and System
Theory Department, Dr.

USE OF COMPUTER TRAINERS FOR TEACHING MANAGEMENT MANUFACTURING
PERSONNEL CHEMICAL INDUSTRIES

14. BoabmakoB Auekcanap AdanacbeBu4, a.T.H., npodeccop CIIGITY u CIIGI'TU(TY).
[NOCTPOEHUE KOMIUIEKCA ABTOCTEPEOCKOITMYECKUX 3D-JUCIUJIEEB JJIA
BU3YAJIM3ALIMY JUHAMUWYECKHUX MMOJHOLIBETHBIX OBbEMHBIX OFbEKTOB
Alexander Bolshakov, Dr., Professor of SPbPU and SPbSTI (TU). CONSTRUCTION OF A
COMPLEX OF AUTOSTEREOSCOPIC 3D DISPLAYS FOR VISUALIZATION OF DYNAMIC
FULL-COLOR VOLUME OBJECTS



PABOTA NO CEKUUAM CYBERPHY-2020
WORK BY SECTION CYBERPHY-2020

Cekuma 1. CYBER-PHYSICAL SYSTEMS: DIGITAL TECHNOLOGIES AND
APPLICATIONS (KMBEP-®N3NYECKUE CUCTEMbI: LLNPPOBBLIE TEXHOJIOMMN A
NPUNOXEHNA

PykosoauTenu cekuun | B-T-H., npoch. Kpaseu Anna NpuropbesHa
prof. Alla Kravets

A.T.H., npod. bynaakoBa TatbfiHa UBaHOBHa
prof. Tatiana Buldakova

K.T.H. aou. HypranueB Pyctam KapnoBu4
ass. prof. Rustam Nurgaliev

K.T.H. PaTtbixoB PumaH Xy3maxmetoBu4

Riman Fatykhov

A.T.H., npod. AHMKUH Uropb BadvecnasoBuy
prof. Igor Anikin

K.T.H., AoueHT AnexuH AnekcaHap AmutpmneBuy
ass. prof. Alexander Alekhin

CekpeTapmu 3eneHko Onbra BsayecnaBoBHa

Olga Zelenko

KpuBunés Muxaun AnekcaHgpoBuu

Mikhail Krivilev

K.T.H., gou. HypranueBa AHxenuka AnmmMoBHa
ass. prof. Angelica Nurgalieva

1. Cyber-Physical Systems and Digital Twins (Knbep-gusnyeckmne cuctembl n ungposbie
OBOWHUKN)

1.1.  Ivaschenko A., Orlov S., Krivosheev A. ACCENTED VISUALIZATION USER
INTERFACES IN AUGMENTED REALITY

1.2. Stella Lyasheva, Oleg Morozov, Mikhail Shleymovich ANALYSIS OF ENERGY
CHARACTERISTICS FOR ISSUING AREAS OF SIGNIFICANCE WHEN
COMPRESSING IMAGES IN CYBER-PHYSICAL SYSTEMS

1.3. Nikitina M.A. ROLE OF SIMULATION IN THE DEVELOPMENT OF A "DIGITAL
TWIN" OF A FOOD ITEM

1.4. Demin S., Panischev O., Yunusov V. and Timashev S. THE APPLICATION OF
STATISTICAL METHODS FOR THE ANALYSIS OF MULTI-PARAMETER DATA OF
COMPLEX COM-POSITE OBJECTS IN THE FIELD OF CYBER-PHYSICAL
SYSTEMS

1.5. Mashunin Y. MATHEMATICAL MODELING AND SELECTION OF THE OPTIMAL
PARAMETERS OF TECHNOLOGICAL PROCESS

1.6. Kazakov I.D., Shcherbakova N.L., Shcherbakov M.V. A METHOD FOR DETECTING
DISCREPANCIES AND OUTLIERS IN POWER GENERATING EQUIPMENT
OPERATING

1.7. Nikolaev S., Belov S. COMBINATION OF PHYSICS-BASED AND DATA-DRIVEN
MODELLING FOR GAS ENGINE PREDICTIVE ANALYTICS

1.8.  Petr Skobelev, Igor Mayorov, Elena Simonova, Oleg Goryanin, Alexey Zhilyaev,
Aleksey Tabachisnkiy, Vladimir Yalovenko. DEVELOPMENT OF DIGITAL TWIN OF
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PLANT FOR ADAPTIVE CALCULATION OF DEVELOPMENT STAGE DURATION
AND FORECASTING CROP YIELD IN A CYBER-PHYSICAL SYSTEM FOR
MANAGING PRECISION FARMING

1.9. Alexander Galkin, Vladimir Istomin. AUTOMATION OF ASSEMBLY BATCHES
INSTALLATION IN HOT ROLLING MILLS

2. loT for Cyber-Physical Systems (MIHTepHeT-BeLLen ans Knbep-gounuamyeckmx CUCTem)

2.1.  Orlov S., Piletskaya A., Kusakina N., Tyugashev A. MACHINE LEARNING OF
DIAGNOSTIC NEURAL NETWORK FOR RAILWAY TRACK MONITORING

2.2.  Poluyanovich N.K., Medvedev M.Yu., Dubyago M.N., Azarov N.V., Ogrenichev A.V.,
NEURAL NETWORK MODEL FOR EVALUATING THERMOFLUCTUATION
PROCESSES IN CABLE SYSTEMS USING A MULTI-STAGE FORECASTING
METHOD

2.3.  Makhmutova A., Anikin I. UNCERTAIN BIG DATA STREAM CLUSTERING

24. ZhgunT. V. APPLYING LOGARITHMIC DATA TRANSFORMATION IN
CONSTRUCTING COMPOSITE INDEXES USING PRINCIPAL COMPONENT
ANALYSIS

2.5. Arakelyan E.K, Shcherbatov .LA. RESEARCH OF POWER EQUIPMENT
RELIABILITY INDICATORS UNDER INITIAL INFORMATION UNCERTAINTY

2.6. Perminov N.S., Tarankova D.Y. FREQUENCY CHARACTERISTICS OF A
QUANTUM MOTHERBOARD IN PREPROCESSOR AND DISTRIBUTED SENSOR
MODE

2.7. Lvovich Y.E., Lvovich LY., Preobrazhenskiy A., Preobrazhenskiy Y. and Choporov O.N.
CONTROL THE DISTRIBUTION OF ELECTROMAGNETIC FIELDS INDOOR WITH
THE USE OF ARTIFICIAL INTELLIGENCE METHODS

2.8.  Prokopev A.P., Nabizhanov Zh.I., Ivanchura V.I., Emelyanov R.T. METHOD FOR
DESIGN OF THE PID CONTROLLERS FOR SEVENTH-ORDER SYSTEMS

3. Computer Linguistic and Computer Vision for Cyber-Physical Systems (KomnbtoTepHas
NIMHIBUCTMKA U KOMMNbIOTEPHOE 3peHne Ansa Knbep-puanyecknx cMcTem)

3.1. Kravets A.G., Salnikova N.A., Shestopalova E.L. DEVELOPMENT OF A MODULE
FOR PREDICTIVE MODELING OF TECHNOLOGICAL DEVELOPMENT TRENDS

3.2. Nguyen Thanh Viet, Kravets A.G. PREDICTING TREND RESEARCH BASED ON
BIBLIOMETRIC ANALYSIS AND PAPER RANKING ALGORITHM

3.3. Korobkin D.M., Fomenkova M.A., Kravets A.G., Fomenkov S.A. THE FORMATION
OF MORPHOLOGICAL MATRIX ON THE BASIS OF ONTOLOGY “PATENT
REPRESENTATION OF TECHNICAL SYSTEMS” FOR SEARCH OF INNOVATIVE
TECHNICAL SOLUTIONS.

34. Korobkin D.M., Fomenkova M.A. THE SYSTEM OF THE ONTOLOGY
FORMATION OF THE SUBJECT AREA "PATENT REPRESENTATION OF
TECHNICAL SYSTEMS" BASED ON INFORMATION FROM RUSSIAN-LANGUAGE
PATENTS

3.5. Korobkin D.M., Shabanov D.V., Fomenkov S.A., Golovanchikov A.B. THE
SOFTWARE FOR FORMATION OF ASSESSMENTS OF TECHNICAL COMPONENT'
FUNCTIONS ON THE BASIS OF THE PATENT DATABASE ANALYSIS

3.6. Slavin O., Arlazarov V.V., Tarkhanov I. MODELS AND METHODS FLEXIBLE
DOCUMENTS MATCHING BASED ON THE RECOGNIZED WORDS

3.7. Slavin O., Andreeva E., Arlazarov V.V. SEARCH FOR FALSIFICATIONS IN
COPIES OF BUSINESS DOCUMENTS
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3.8. Sabitov A.A., Minnikhanov R.N., Dagaeva M.V., Katasev A.S., Asliamov T.I. TEXT
CLASSIFICATION IN EMERGENCY CALLS MANAGEMENT SYSTEMS

3.9. Kabalyants P.S., Bespalov Y.G., Zuev S.V., Nosov K.V. ANALYSIS OF
DIFFERENCES OF STABILITY IN DIGITAL IMAGES OF THE PROTECTIVE PAINT
OF ANIMALS AND THEIR ENVIRONMENT

3.10. Podvalny S.L., Mugatina V.M., Vasiljev EM. FACETED NEURAL NETWORKS IN
OBJECT RECOGNITION TASKS

3.11. Masliev E., Bazhanov A., Alekseevskiy S., Karikov E. IMPLEMENTATION OF THE
OBSERVER ON THE BASIS OF THE DIGITAL KALMAN FILTER FOR THE LATERAL
DEFLECTION CONTROL SYSTEM OF THE AUTOMATIC WAREHOUSE PLATFORM

3.12.  Bochkov V.S., Kataeva L.Yu. UUNET: ADVANCED FULLY CONVOLUTIONAL
NEURAL NETWORK FOR MULTICLASS FIRE SEGMENTATION

3.13.  Vladimir Polyakov, Dmitriy Buhanov, Maxim Panchenko, Margarita Redkina, Sergey
Chernikov. RESEARCH OF THE ELA ALGORITHM FOR IDENTIFYING EDITING
FACT IN JPEG IMAGES

3.14.  Veshneva L.V., Singatulin R.A. THE STATUS FUNCTIONS APPLICATION FOR
MULTISPECTRAL DATA IMAGES PROCESSING IN VIRTUAL REALITY SYSTEMS

3.15.  Olga Doubrovina. IMPROVING THE METHOD FOR STUDYING THE
PERIODICITY OF TISSUE STRUCTURE AND ITS VIOLATIONS BY MEANS OF
WAVELET TECHNIQUES

4. Intelligent Cybersecurity (MHTennektyanbHasa kubepbesonacHoCTb)

4.1.  Meshcheryakov R.V., Iskhakov S., Iskhakov A.Y. SECURITY PROVIDING FOR
CYBER-PHYSICAL SYSTEMS BASED ON THE ANALYSIS OF SERVICE
DATAFLOW

4.2. Anikin 1., Alnajjar K. SECURE DATA TRANSMISSION IN CYBER-PHYSICAL
SYSTEMS BASED ON NEW APPROACH FOR STREAM CIPHER’S GAMMA
GENERATION

4.3. Kotenko I., Parashchuk I. A VARIANT OF THE ANALYTICAL SPECIFICATION OF
SECURITY INFORMATION AND EVENT MANAGEMENT SYSTEMS

4.4. Vershinin I.S. ELEMENTS OF THE THEORY OF ASSOCIATIVE
STEGANOGRAPHY

4.5. Masaev S., Bezborodov Yu. FORECAST OF THE FUTURE STATE OF A DYNAMIC
SYSTEM BY A NEURAL NETWORK AS A TASK FOR A CYBER-PHYSICAL SYSTEM

Cekuus 2. CYBER-PHYSICAL SYSTEMS: DESIGN AND APPLICATION FOR INDUSTRY 4.0
(KUBEP-OUN3NYECKME CUCTEMBI: NPOEKTUPOBAHWE N NMPUMEHEHWE ONA
NHAOYCTPU 4.0)

PyKOBOANTENM CEKLMUMN A.T.H., npod. YnctakoBa Tamapa BanabekoBHa
prof. Tamara Chistyakova

A.T.H., npod. bonbwakoB AnekcaHap AdaHacbLeBUY
prof. Bolshakov Alexander

A.T.H., pou. JlanteBa TatbsAAHa BnagumupoBHa

prof. Tatyiana Lapteva

A.n.H., npod. Hypues Haunb Kawanosuy

prof. Nail Nuriev

CekpeTapb K.T.H. MepByxuH fleHuc AmutpueBuny
Denis Pervukhin
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K.N.H., gou. CtapbirmHa CBetnaHa [imntpmneBHa
ass. prof. Svetlana Starygina

1. Cyber-Physical Systems Design ([poekTtupoBaHue knbep-usmieckux cuctem)
1.1. Savelieva Y., Livshits M., Adeyanov 1., Danilushkin I. THERMOGRADIENT
DIMENSIONAL STABILIZATION OF EDDENTIAL CROSS-SECTIONS OF THE
CARRYING STRUCTURE OF AN AUTONOMOUS OBJECT
1.2. Shumilov B. MINIMUM DEFECT SPLINE MULTIWAVELETS AND PARALLEL
COMPUTING FOR BIG DATA COMPRESSING IN CYBER-PHYSICAL SYSTEMS
1.3. Shviatsova E.V., Shuts V.N. THE INTELLECTUAL TRANSPORT WITH DIVISIBLE
PARTS
1.4. Kostyukov V., Medvedev M., Pavlenko D., Mayevsky A., Poluyanovich N. THE
ROTOR SPEED CONTROLLING POSSIBILITIES OF A PROMISING WIND-DRIVEN
POWER PLANT USING SEVERAL VARIABLE ELEMENTS OF ITS GEOMETRY
1.5. Glotov A.V., Cheremisinov S.V., Shcherbakov M.V. AN INFORMATIONAL MODEL
OF CYBER-PHYSICAL SYSTEM FOR PREDICTIVE AND SELF-MAINTENANCE
1.6. Kovtun LI, Royzman V.P. STRESS ESTIMATION AND REDUCTION IN PRINTED
CIRCUIT BOARDS SUBJECTED TO EXTERNAL LOAD
1.7. Voropai R.A., Shcherbatov I.A., Agibalov V.A., Belov M.K. REPAIR PROGRAM
FORMATION ON THE BASIS OF TECHNICAL CONDITION CLASSIFIERS
1.8. Davydenko A.V., Sai Van Cuong, Shcherbakov M.V. DATA FORMATS AND
VISUAL TOOLS FOR FORECAST EVALUATION IN CYBER-PHYSICAL SYSTEM
DESIGN
1.9. Faizutdinov R.N., Gubaidullin S.. ROBUST CONTROLLER SYNTHESIS FOR
ROBOT MANIPULATOR BASED ON LPV DESCRIPTOR REPRESENTATION
1.10. Elena V. Gaponenko, Dmitry I. Malyshev, Viktoria S. Kuzmina. GEOMETRIC
PARAMETERS OPTIMIZATION OF CABLE-DRIVEN PARALLEL ROBOT WITH A
MOVABLE GRIPPER
1.11. Bolshakov A.A., Klyuchikov A.V. DECISION SUPPORT SYSTEM FOR
SELECTING DESIGNS OF AUTOSTEREOSCOPIC DISPLAYS
1.12. Gennady Vinogradov, Alexey Prokhorov, Georgy Shepelev. PATTERNS IN
CYBER-PHYSICAL SYSTEMS
1.13. Alina Ryzhova, Ilya Emel’yanov, Nadir Ziyatdinov, Zufar Khalirakhmanov.
OPTIMAL HEAT INTEGRATION OF LARGE-SCALE CYBER-PHYSICAL OIL
REFINING SYSTEMS
1.14. Anatoly Karpenko, Inna Kuzmina. META-HEURISTIC ALGORITHM FOR THE
GLOBAL OPTIMIZATION: INTELLIGENT ICE FISHING ALGORITHM

2. Chemical industry and new materials for Cyber-Physical Systems design (Xumuyeckasi npo-
MbILLNIEHHOCTb U HOBbIE MaTepuarb! Ans NPOeKTUPOBaHUSA KNbep-hrsnyeckux CUcTem)
2.1. Nikolin A.V., Moshev E.R. MODELS AND ALGORITHMS FOR THE SELECTION
OF SAFETY VALVES OF PETROCHEMICAL PLANTS
2.2. Chistyakova T.B., Polosin AN. COMPUTER MODELING SYSTEM FOR ENERGY-
AND RESOURCE-SAVING CONTROL OF MULTI-ASSORTMENT POLYMERIC
FILM PRODUCTION
2.3. Petrov D.N., Chistyakova T.B. A COMPUTER SYSTEM OF VISUAL MODELING
FOR DECISION-MAKING IN THE DESIGN AND CONTROL OF THE CARBON
NANOCLUSTER COMPOUNDS SYNTHESIS
2.4. Germashev 1.V., Derbisher E.V., Derbisher V.E., Mashihina T.P. MODEL OF PAIRED
AND SOLITARY INFLUENCE OF INGREDIENTS OF POLYMER COMPOSITION
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2.5. Maevsky Vyacheslav. RESEARCH OF STABILITY OF CHEMICAL REACTOR IN
VARIOUS OPERATING MODES

2.6. Sagdatullin A. DEVELOPMENT OF AN INTELLIGENT DECISION SUPPORT
SUBSYSTEM FOR MANAGING OIL PRODUCTION AND TRANSPORTATION
PROCESSES UNDER UNCERTAINTY

2.7. Osipov E.V., Telyakov E.Sh., Bugembe D. DESIGNING OF VACUUM OVERHEAD
SYSTEM FOR AMINE MIXTURES SEPARATION UNIT

2.8. Shumova N.V., Vyazmin A.V., Khramtsov D.P., Nekrasov D.A. NON-STATIONARY
MASS TRANSFER MODELING UNDER THE IMMOBILIZED CELLS CULTIVATION
IN THE GEL VOLUME

2.9. Chistyakova TB, Razygraev AS, Kohlert K. INTELLIGENT SYSTEM FOR
ANALYZING THE CHARACTERISTICS OF THE LIFE CYCLE OF PACKAGING
MATERIALS

2.10. Kapranova A.B., Bakhaev D.D., Stenko D.V., Verloka ILI. A MODEL OF
ROTATIONAL MIXING OF GRANULAR MEDIA ON THE PLATFORM OF CYBER-
PHYSICAL SYSTEMS

2.11. Yulenets Yu.P., Markov A.V. THE INDIRECT METHODS OF CONVERSION
MONITORING THROUGHOUT POLYMERIZATION PROCESSES IN BULK

2.12. A.S. Aleksandrova, A.G. Shumikhin. IDENTIFICATION OF A TECHNOLOGICAL
PROCESS WITH APPLICATION OF NEURAL NETWORK MODELING

2.13. Vladimir Bobkov, Maksim Dli, Alexandr Fedulov. SIMULATION MODELING FOR
DRYING PROCESS OF PELLETS FROM APATITE-NEPHENINE ORES WASTE

2.14. A.L. Balunov, M.A. Smirnov, S.Yu. Boykov. WINDOWS APPLICATION FOR
MODELING THE FRACTIONATION PROCESS BASED ON THE PRINCIPLE OF
MAXIMUM ENTROPY

2.15. Vladimir Bobkov, Maksim DIli. OPTIMAL CONTROL FOR ENERGY AND
RESOURCE EFFICIENCY IN THE DRYING PROCESS OF PELLETS FROM
APATITE-NEPHELINE ORES

2.16. T.V. Lapteva, N.N. Ziyatdinov, [.I. Emelyanov, D.A. Mitsai. UNCERTAINTY
REGION DECOMPOSITION APPROACH FOR PROBLEM OF FLEXIBLE ONE-
STAGE HEAT EXCHANGE NETWORK DESIGN

3. Cyber-physical systems and Industrial applications in Energetics (Kubep-gusunyeckme cucrte-
Mbl 1 NPOMBbILLSIEHHbIE NPUMOXEHNSI B QHEPTETUKE)
3.1.  Protalinsky O.M., Shvedov A.Yu., Khanova A.A. POWER GRID EQUIPMENT
LIFECYCLE MANAGEMENT
3.2. Borodin V.A., Protalinskiy O.M., Khanova A.A. DEVELOPMENT OF A
KNOWLEDGE BASE FOR TASK CARDS AT ENERGY ENTERPRISES
3.3.  Ustyugov N. FORECAST OF THE COST OF ELECTRICITY AND CHOICE OF
VOLTAGE LEVEL FOR THE ENTERPRISE
3.4. Korshikova A.A., Izon O.M., Trofimov A.G. THE USE OF MACHINE LEARNING
ALGORITHMS TO ANALYZE THE STATE OF THE EQUIPMENT OF A POWER
UNIT
3.5. Royzman V., Goroshko A., Petraschuk S. SUBSTANTIATION OF CREATING NON-
CRITICAL ROTORS AND NON-RESONANT SYSTEMS
3.6. P.K. Lange, V.N. Yakimov, E.E. Yaroslavkina, V.V. Muratova. METHOD OF
OPERATIONAL DETERMINATION OF AMPLITUDES OF ODD HARMONICS OF
VOLTAGES AND CURRENTS IN POWER SUPPLY CIRCUITS OF POWERFUL
ELECTRICAL INSTALLATIONS

4. Engineering Education for Cyber-Physical Systems Design (WHxeHepHoe obpa3oBaHue ansi
13



NPOEKTUPOBaHMS KNBeP-HON3NHECKNX CUCTEM)

4.1. Ivanov M.N., Radygin V.Y. INCREASING STUDENT MOTIVATION BY USING
DYNAMIC RATING: APPROACH AND IMPLEMENTATION AS PART OF THE LMS
BASED ON OPEN SOURCE SOFTWARE

4.2. Kharitonov I.M., Krushel E.G., Stepanchenko O.V., Privalov O.0. HIGHER SCHOOL
EDUCATION QUALITY FORECASTING BY REGRESSION ANALY SIS METHODS

4.3. Skobtsov Y.A. INTERDISCIPLINARY COURSE ON COMPUTATIONAL
INTELLIGENCE

4.4. Pavlovna P.I. DYNAMIC ADAPTIVE AUDIO TEST SIMULATORS IN BILINGUAL
EDUCATION

4.5. Chistyakova T.B., Reinig G., Novozhilova I.V. USE OF COMPUTER TRAINERS FOR
TEACHING MANAGEMENT MANUFACTURING PERSONNEL CHEMICAL
INDUSTRIES

4.6. Shadrin I.V. REGISTRATION OF COGNITIVE PREFERENCES IN ACTIVITIES OF
STUDENTS IN DYNAMIC COMPUTER TEST SIMULATORS

4.7. Lukyanovich Ina, Blinkova Lidia, Sableuski Uladzislau EFFECTIVE TOOLS AND
TECHNOLOGIES FOR CREATING AND MAINTAINING WEB RESOURCES BASED
ON JAVASCRIPT LIBRARIES

Cekuus 3. CYBER-PHYSICAL SYSTEMS: MODELLING AND INTELLIGENT CONTROL
(KUBEP-©ON3NYECKME CUCTEMbI: MOOENTMPOBAHUE N WHTEIJIEKTYAJIbHOE
YMNPABJIEHVE)

PyKOBOAUTENU CEKLMM A.T.H., npoc. Mowes EBreHunn Pygonscosuy
prof. Evgenii Moshev

A.T.H., npod. LLlep6akoB Makcum BnagumupoBuy
prof. Maxim Shcherbakov

A.T.H. npod. Nl'epacnmoB AnekcaHap BukrtopoBuy
prof. Alexander Gerasimov

A.T.H., npoc. MNanHynnuu Pyctem HycpatynnoBuy
prof. Rustem Gainullin

K.T.H., gou. lnenmoBu4 Muxaun NetpoBuy

ass. prof. Mikhail Shleimovich

CekpeTtapm ApynnuH JleHap FOnpaweBny
Lenar Yarullin

YuremHueBa Unbmupa PnHaTtoBHa
limira Chigvintseva

AHppesHoB Huknta BanepbeBud
Nikita Andreyanov

1. Cyber-Physical Systems Modeling (MogennpoBaHue knbep-pmanyecknx cuctem)
1.1.  Ushakov A. RESEARCH OF THE BOUNDARY VALUE PROBLEM FOR THE
SOPHIE GERMAIN EQUATION IN A CYBER-PHYSICAL SYSTEM
1.2.  Chernyshev S.L., Vlasov .B. NUMERICAL SIMULATION OF DISTRIBUTED
DEVICES FOR THE PROCESSING OF ULTRAWIDEBAND INFORMATION
1.3.  Kuznetsov V., Pesoshin V., Gumirov A., Shirshova D. SIGNIFICANT UNIFORMITY
DIGITAL MODELS ON THE SET OF PROBABILISTIC POINTS
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1.4. Sahabutdinov A., Afinogentov V., Morozov O., Gubaydullin R. NUMERICAL
APPROACHES TO SOLVING A NON-LINEAR SYSTEM OF SCHRODINGER
EQUATIONS

1.5.  Rudolf Neydof, Anatoly Gaiduk, Nikita Gamayunov. THE MULTIPLICATIVE-
ISOLATING PRINCIPLE OF SIGNIFICANTLY NONLINEAR MATHEMATICAL
MODELS CREATION

1.6. Karpenko A.P., Kuzmina I.A. META-HEURISTIC ALGORITHM FOR GLOBAL
OPTIMIZATION: AN ALGORITHM FOR INTELLIGENT ICE FISHING

1.7. Dagaeva M.V., Katasev A.S. FUZZY RULES REDUCTION IN KNOWLEDGE
BASES OF DECISION SUPPORT SYSTEMS BY MEANS OF OBJECTS STATE
ASSESSMENT

1.8. Degtyarev G.L., Sagdatullin A.M. ANALYSIS OF MATHEMATICAL APPROACHES
AND METHODS OF MODELING COMPLEX AND FRACTAL SYSTEMS ON THE
EXAMPLE OF FUNCTIONAL IMPLEMENTATION OF THE CANTOR SET

1.9.  Shevelev V.V. INTEGRAL FORMULATION OF SOLUTIONS OF BOUNDARY -
VALUE PROBLEMS OF HEAT AND MASS TRANSFER IN DOMAINS WITH
MOVING BOUNDARIES

1.10. Dyachuk P.P., Dyachuk P.P., Kudryavtsev V.S., Shadrin .V. DYNAMIC
MATHEMATICAL PUZZLES AS A TOOL FOR DIAGNOSING COGNITIVE
STRATEGIES FOR SOLVING PROBLEMS

1.11. Fail Akhmadiev, Renat Gizzyatov, llshat Nazipov. MODELING OF VIBRATION
SEPARATION OF BULK MATERIALS BASED ON THE THEORY OF RANDOM
PROCESSES

1.12. Andrei V. Konstantinov, Lev V. Utkin. A GENERALIZED STACKING FOR
IMPLEMENTING ENSEMBLES OF GRADIENT BOOSTING MACHINES

1.13. Andrey Davydenko, Cuong Sai, Maxim Shcherbakov. DATA FORMATS AND VISUAL
TOOLS FOR FORECAST EVALUATION

1.14. Shavkat Khurramov, Farkhad Khalturaev, and Feruza Kurbanova. DEFORMATION
AND FILTRATION CHARACTERISTICS OF A LEATHER SEMI-FINISHED
PRODUCT

1.15. Nikolay Perminov, Diana Tarankova. FREQUENCY CHARACTERISTICS OF A
QUANTUM MOTHERBOARD IN PREPROCESSOR AND DISTRIBUTED SENSOR
MODE

2. Cyber-Physical Systems Intelligent Control (MHTennexkTyansHoe ynpasneHue kubep-
PU3NHECKUMN CUCTEMAMMN)

2.1. Mamedov J.F. , Abdullaev K.S., Agaev U.H., Aliev L.R., Huseynova G.G.
SEARCHING AND SELECTION OF A FLEXIBLE MANUFACTURING SYSTEM BY
MEANS OF FRAME MODEL

2.2. Maryasin O.Y. BEE-INSPIRED ALGORITHM FOR GROUPS OF ROBOTIC
CLEANERS WITH SWARM INTELLIGENCE

2.3. Puchkov A., Dli M., Lobaneva Y. CLASSIFICATION OF THE TECHNOLOGICAL
PROCESS CONDITION BASED ON HYBRID NEURAL NETWORKS

2.4, Ayazyan G.K., Tausheva E.V. DESIGN OF PID CONTROLLERS WITH THE
FILTERED DERIVATIVE BASED ON OSCILLABILITY DEGREE

2.5. Alekseev A.O. OPTIMAL CONTROL IN CYBER-PHYSICAL SYSTEMS
PROVIDED MULTI-CRITERIA CONTROLLED OBJECT

2.6. Ponkratov A.S., Valeeva R.T., Ponkratova S.A. CONTEMPORARY CYBERNETIC
APPROACHES FOR DESIGN CONTROL SYSTEM OF TECHNOLOGICAL SYSTEMS

2.7. Gogol I. V., Remizova O. A., Syrokvashin V. V., Fokin A. L. COMBINED CONTROL
OF TECHNOLOGICAL PROCESSES WITH DELAY
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2.8. Gogol I. V., Remizova O. A., Syrokvashin V. V., Fokin A. L. ROBUST
AUTONOMOUS CONTROL OF A MULTIPLY CONNECTED TECHNOLOGICAL
OBJECT WITH INPUT DELAYS

2.9. \Rudolf Neydorﬂ, Anatoly Gaiduk, Sergey Kapustyan, Nikita Kudinov. CONVERTION
OF CGA MODELS TO JORDAN CONTROLLED FORM FOR DESIGN
SIGNIFICANTLY NONLINEAR CONTROL SYSTEMS

2.10.  Sai V.C. and Shcherbakov M.V. PREDICTIVE MAINTENANCE FOR CYBER-
PHYSICAL SYSTEMS USING SEMI-SUPERVISED DEEP LEARNING APPROACH

2.11.  Yakovis L.M. ROBUST-ADAPTIVE CONTROL FOR CONTINUOUS PROCESSES
WITH STANDARD REGULATORS

2.12.  Tran V.N,, Le T.T. SLIDING MODE CONTROL METHOD WITHOUT THE
REACHING PHASE

2.13. Nikolai Markov, Alexey Bogomolov, Anatoly Shishov, Mikhail Dvornikov.
INFORMATION TECHNOLOGY CONCEPT OF INTEGRATION OF COMPUTING
RESOURCES AND PHYSICAL PROCESSES IN CYBER-PHYSICAL SYSTEMS FOR
PERSONALIZED INFOR-MATION ABOUT THE POTENTIAL DANGER OF AN
EMERGEN-CY SITUATION IN HIGH-ALTITUDE FLIGHT

3. Modelling and Intelligent Control for Space exploration (MogenuposaHue n nHTennekTyanb-
HOe ynpaBrieHve Ans UccrnegoBaHns KOCMOCa)

3.1. Demina N.Y., Andreev A.O., Nefedyev Y.A., Nefedyev L.A., Akhmedshina E.N. THE
USE OF SYNTHETIC METHOD OF HARMONIC ANALYSIS FOR BUILDING A
DIGITAL DATABASE OF CYBER-PHYSICAL SPACE-CONTROLLED NAVIGATION
NETWORK

3.2.  Andreev A.O., Demina N.Y., Nefedyev Y.A., Petrova N.K., Zagidullin A.A. CREATION
OF A SIMULATION MODEL OF SPACECRAFTS’ NAVIGATION REFERENCING TO
THE DIGITAL MAP OF THE MOON

3.3.  Churkin K., Nefedyev Y.A., Andreev A.O., Demina N.Y. THE USE OF HUBER’S
METHOD FOR ESTIMATING LIBRATION SELENOGRAPHIC PARAMETERS

3.4. Demina N.Y., Andreev A.O., Nefedyev Y.A., Nefedyev L.A., Akhmedshina E.N. THE
USE OF THE SYNTHETIC METHOD OF HARMONIC ANALYSIS FOR
INVESTIGATING THE STRUCTURE OF SPACE NATURAL BODIES

3.5. Nefedyev Y.A., Mubarakshina R., Andreev A.O., Demina N.Y. THE STUDY OF
GEODYNAMIC PARAMETERS ON THE BASIS OF ADAPTIVE REGRESSION
MODELING

3.6. Zagidullin A.A., Petrova N.K., Nefedyev Y.A., Andreev A.O. ESTIMATION OF
EFFICIENCY OF PLANNED LUNAR IN-SITU MEASUREMENTS BASED ON
MATHEMATICAL AND COMPUTER SIMULATION METHODS

3.7. Belonozhko P.P. ASSEMBLY AND SERVICE ROBOTIC SPACE MODULE.
ENERGY INTERPRETATION OF THE EQUATION DYNAMICS OF THE REDUCED
SYSTEM

3.8. Evgeniy Chausov, Andrey Molchanov. CYBER-PHYSICAL RESOLUTION
EVALUATION SYSTEM FOR DIGITAL AEROPHOTOGRAPHIC SYSTEMS

4. Modelling and Intelligent control Implementation (MoaenupoBaHue n BHegpeHue
WHTESNEeKTYyarnbHOro ynpasneHus)
4.1. Kuznetsova A., Maleva T., Soloviev V. INTELLIGENT CONTROL SYSTEM FOR
APPLE HARVESTING ROBOT
4.2. Bondaryeva [.O., Khanova A.A., Khanova Yu.A. CONFIGURING SYSTEMS BASED
ON PETRI NETS, LOGIC-PROBABILISTIC, AND SIMULATION MODELS
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4.3. Makarov A.V., Makarov V.G., Makarova T.V. OPTIMAL CONTROL OF PARALLEL

WORKING DIESEL ENGINE AND ELECTRIC MOTOR

4.4. Geraskin M. ANALYSIS OF CONJECTURAL VARIATIONS IN NONLINEAR
STAKELBERG DUOPOLY MODEL FOR CYBER-PHYSICAL SYSTEMS IN
TELECOMMUNICATIONS MARKETS

4.5. Kulik A. AIRCRAFT FLIGHT SAFETY CONTROL METHODOLOGY

4.6. Belov V.D., Moshev E.R. FUNCTIONAL MODEL OF SETTING UP OF
INDIVIDUAL PROGRAMS OF BOILER EQUIPMENT METAL CONTROL

4.7. Alexander Smirnov, Nikolay Teslya, and Anna Motienko. INTELLIGENT ROBOTS
COALITION FORMATION IN CYBERPHYSICAL SPACE FOR EMERGENCY
RESPONSE

4.8. Zhdaneev O., Rakhimov R.R., Frolov K.N. PREDICTIVE ANALYTICS FOR THE
DRILLING SYSTEM

4.9. Kapranova A.B., Lebedev A.E., Melzer A.M., Neklyudov S.V., Brykalov A.S. THE
APPLYING OF THE FORMALISM OF CYBER-PHYSICAL SYSTEMS IN THE
DESCRIPTION OF HYDRODYNAMIC CAVITATION IN A DIRECT-FLOW VALVE

4.10. Anna Kuznetsova, Tatiana Maleva, Vladimir Soloviev. YOLOVS5 VS. YOLOV3 FOR
APPLE DETECTION

Cexuus 4. 4. SOCIETY 5.0: CYBERSPACE FOR ADVANCED HUMAN-CENTERED

SOCIETY (OBLWECTBO 5.0: KWBEP-NMPOCTPAHCTBO A1 PASBUTOIO OBLLUECTBA,

OPMEHTMPOBAHHOI'O HA YEJIOBEKA)

PyKOBOANTENM CEKLMMN A.T.H., npoc. XaHoBa AHHa AnekceeBHa

prof. Anna Hanova

A.T.H., pou. BewHeBa UpuHa BnagummpoBHa
prof. Irina Veshneva

A.T.H., npod. YTKuH JleB Bnagummposuy
prof. Lev Utkin

A.T.H., npod. HoBukoBa CBeTtnaHa BnagumnpoBHa
prof. Svetlana Novikova

4.3.H., npoc. Anekcen UBaHoBUY LLInHkeBNY
prof. Alexey Shinkevich

K.3.H., gou. MansbiweBa TaTtbsiHa ButanbeBHa
ass. prof. Tatyiana Malysheva

CekpeTapb KpemneBa dnbmupa LamunbeBHa
Elmira Kremleva

K.3.H., gou. NanumynuHa ®Papuaa dnaannoBHa
ass. prof. Farida Galimulina

1. Society 5.0: Human-centered Society (O6LuectBo 5.0: O6LEeCTBO, OPUEHTUPOBAHHOE Ha
YerioBeka)
1.1.  Davtian A., Shabalina O., Sadovnikova N., Parygin D. CYBER-SOCIAL SYSTEM AS
A MODEL OF NARRATIVE MANAGEMENT
1.2. Kaygermazov A.A., Kudayeva F.Kh., Khashkhozheva D.A., Zhemukhov A.Kh.
MATHEMATICAL ANALYSIS OF A POPULATION MODEL THAT TAKES INTO
ACCOUNT THE MOBILITY OF INDIVIDUALS
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1.3. Kaygermazov A.A., Kudayeva F.Kh., Khashkhozheva D.A., Zhemukhov A.Kh.
MATHEMATICAL ANALYSIS OF A POPULATION MODEL WITH AN AGE
STRUCTURE

1.4. M.V. Vinogradova, A.S. Larionov THE CONCEPT OF AN ENTERPRISE
KNOWLEDGE BASE DESIGNED FOR DISCRETE MODELING OF USER
ACTIVITIES

1.5. Liutaia T.P. ANALYSIS OF RESIDENT’S OPINIONS ON THE ORGANIZATION OF
URBAN PARKING SPACE ON THE EXAMPLE OF THE HERO-CITY OF
VOLGOGRAD URBAN DISTRICT

1.6. Shulga T.E., Sytnik A.A., Palashevskiy D.E. THE ACTIVITY OF CYBER-PHYSICAL
SYSTEMS USERS: WEB ANALYTICS AND ONTOLOGICAL MODELING

1.7.  Kildeeva S.S., Katasev A.S., Talipov N.G. MODELS AND METHODS OF
FORECASTING AND TASKS DISTRIBUTION BY PERFORMERS IN ELECTRONIC
DOCUMENT MANAGEMENT SYSTEMS

1.8.  Denis V. Yarullin, Rustam A. Faizrakhmanov, Polina Y. Fominykh. AUTOMATION OF
DEMAND PLANNING FOR IT SPECIALISTS BASED ON ONTOLOGICAL
MODELLING

1.9. Vladimir Zaborovskij, Vladimir Polyanskiy, Sergey Popov. ON THE PROBLEM OF
COMPUTABILITY OF BOUNDED RATIONALITY COGNITIVE SOLUTIONS

1.10. Masaev S. ESTIMATION OF DYNAMIC SYSTEM OPERATION REGIMES
(SANCTIONS, HR, TQM, COVID 19, FIRE SAFETY) AS A TASK OF PROCESSING
BIG DATA IN A CYBER-PHYSICAL SYSTEM

1.11. Mikhail Dorrer, Alexandra Dorrer and Anton Zyryanov. NUMERICAL MODELING OF
BUSINESS PROCESSES USING THE APPARATUS OF GERT NETWORKS

2. Society 5.0: Smart-cities and regions (O6wwecTtBo 5.0: YMHbIE ropoaa 1 pernmoHbl)

2.1.  Veshneva I.V., Chernyshova G.Y., Bolshakov A.A. REGIONAL COMPETITIVENESS
RESEARCH BASED ON DIGITAL MODELS USING KOLMOGOROV-CHAPMAN
EQUATIONS

2.2. Bolshakov A.A., Veshneva [.V. BUILDING A MATHEMATICAL MODEL OF THE
PROCESS OF INTEGRATING CYBER-PHYSICAL SYSTEMS TO INCREASE THE
COMPETITIVENESS OF RUSSIAN REGIONS

2.3.  Fomin N. A., Meshcheryakov R.V., Iskhakov A.Y., Gromov Y.Y. SMART CITY:
CYBER-PHYSICAL SYSTEMS MODELING FEATURES

2.4. Zimba M.J. EFFECTS OF LOAD-SHEDDING ON BUSINESSES AND POWER
HOUSEHOLDS IN PARTS OF ZAMBIA

2.5. Ustyugov N. CYBER-PHYSICAL SERVICE IN A SMART CITY-ENERGY
FORECAST IN THE RETAIL ELECTRICITY MARKET

2.6. Galkin A., Sysoev A. CONTROLLING TRAFFIC FLOW IN INTELLIGENT
TRANSPORTATION SYSTEMS: APPROACH BASED ON OPTIMIZING
PREDEFINED QUALITY CRITERIA

2.7. Prokopev A.P., Nabizhanov Zh.I., Ivanchura V.I., Emelyanov R.T. MODELLING THE
HIGHLY EFFECTIVE OBJECT FOR CONTINUOUS COMPACTION CONTROL OF
CYBER-PHYSICAL ROAD-CONSTRUCTION SYSTEM

2.8.  N. V. Baykina, P.A. Golovanov, M. Y. Livshits, E. Tuponosova FORECAST OF THE
IMPACT OF HUMAN RESOURCES ON THE EFFECTIVENESS OF THE
PETROCHEMICAL CYBERPHYSICAL CLUSTER OF THE SAMARA REGION

2.9. A.G. Mukhametzyanova, A.O. Pankov, A.A. Abdrakhmanova. NUMERICAL
MODELING OF PNEUMATIC CONVEYING IN THE MODE OF INHIBITED DENSE
LAYER
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2.10. Vadim Zaytsev. TRANSFORMATION OF REDUCED COMPOUNDS OF CARBON
AND NITROGEN OXIDES IN THE CRAMPED AERODYNAMIC CONDITIONS

3. Society 5.0: Smart technology for Ecology (O6wectso 5.0: YMHbIe TexHOnormm ong
3KOJIOMNN)

3.1. Kudryavtseva S.S., Malysheva T.V. USING OF DATA MINING TECHNOLOGIES IN
SOLVING PROBLEMS OF DEVELOPMENT OF RESOURCE-SAVING
ECOLOGICALLY-ORIENTED PRODUCTION SYSTEMS

3.2.  Derevyanov M.Yu., Pleshivtseva Yu.E., Afinogentov A.A., Mandra A.G., Pimenov A.A.
MULTI-CRITERIA EVALUATION OF COMPLEX STRUCTURED SYSTEM FOR
TECHNOGENIC WASTE PROCESSING IN OIL REFINING INDUSTRY

3.4. Bolshakov A., Nikitina M., Kalimullina R. INTELLIGENT SYSTEM FOR
DETERMINING THE PRESENCE OF FALSIFICATION IN MEAT PRODUCTS BASED
ON HISTOLOGICAL METHODS

3.5. F. Kh. Kudayeva, A.A. Kaygermazov, Diana A. Khashkhozheva, Aslan Kh. Zhemukhov,
A.Yu. Paritov. “RIVER-SEA” CYBER-PHYSICAL SYSTEM

4. Society 5.0: Healthcare smart technology (O6wectBo 5.0: YMHble TeXHONOrMn B
30paBoOXpaHeHnm)

4.1. Kudayeva F.Kh., Kaygermazov A.A., Khashkhozheva D.A., Zhemukhov A.Kh. THE
PROBLEM WITH FREE BOUNDARIES IN MEDICINE ISSUES

4.2. Laptev V.V, Gerget O.M., Markova N.A. GENERATIVE MODELS BASED ON VAE
AND GAN FOR NEW MEDICAL DATA SYNTHESIS

4.3. Ushakov I., Bogomolov A., Dragan S., Soldatov S. TECHNOLOGY FOR
PROGNOSTIC MONITORING OF THE HEALTH OF OPERATORS WORKING IN
CONDITIONS OF EXPOSURE TO NOISE

4.4. Stepanov M., Stepanova O., Stepanov A. BRAIN-COMPUTER INTERFACE FOR
DECISION-MAKING AT CRITICAL SITUATIONS

4.5. Kulikov V.B., Kulikov A.B. THE STOCHASTIC AND SINGULAR ANALYSIS OF
THE FRACTAL SIGNALS IN CYBER-PHYSICAL SYSTEMS OF BIOMEDICINE

4.6. Tyrsin A.N., Yashin D.A., Surina A.A. PROBABILISTIC-ENTROPY MODEL OF
MULTIDIMENSIONAL RISK AS A TOOL IN THE STUDY OF POPULATION
HEALTH.

4.7. Khalaydzhi A. QUALITY RESEARCH OF THE INTERVAL CETLIN METHOD AS A
COMPONENT OF THE CYBER-PHYSICAL SYSTEM OF CONTINUOUS
MONITORING OF THE HUMAN-OPERATOR STATE BY ECG SIGNALS

4.8. Zharkikh L.I., Smirnova Yu.A., Azhmuhamedov .M., Golubkina E.V., Trizno M.N.
INHIBITORS SELECTION TO INFLUENZA VIRUS A BY METHOD OF BLOCKING
INTERMOLECULAR INTERACTION

4.9. Lina Kh. Safiullina, Rustem R. Maturov. IMAGE PROCESSING FOR BIOMETRIC
SCANNING OF THE PALM VEIN PATTERN.
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International scientific conference
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dedicated to the 130th anniversary of KNRTU
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