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MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
YK 004.92

A.B. AKATBEB, E.C. PABYUKOBA, M.IO. PAIBYNKOB

MOBUWJIBHAA THOOPMALNOHHASA CUCTEMA
JJIsA KOHTPOJIA COCTOAHUA TEXHUYECKUX CUCTEM

B pabome paccmompenvt ocobennocmu MOOUNLHBIX CUCEM KOHMPOAS COCMOSHUS MEXHUYECKUX
cucmem. s makux cucmem obvem 2paguueckoil uHgopmayuu, Komopas modicem Ovlmb eOUHOBPEMEHHO
npedcmasieHa Ha Oucniee, CywecmeeHHo oepanuden. Illosmomy, 6 psde cayuaes yenecoobpasHo
OMKA3ambCsl OM  GU3YAIUZAYUU COCMOAHUSL TEXHUYECKOU CUCTHEeMbl C UCNONIb308AHUEM MHEMOCXeM U
NPUMEHUMb ~ MemoObl, OCHOBAHHbIE HA  OCMOHCMPAUUU  B3AUMOCE3CU  MexcOy  NaApamempamil.
Paspabomannas cucmema MmoOUIbHOU SU3VAIU3AYUU NPUMEHEHA Ol GU3YAIUZAYUU MEMPUK YeHmpa
obpabomku Oannvix. Cucmema no36045em He MOALKO NOAYHUMb UHDOPMAYU0 O COCMOAHUU YEeHmMpa
00pabomKu OaHHbIX, HO U COCMABUMb U300padCeHUe 8 YOOOHOM U NOHAMHOM 8Uude, YMo No360.7aem bblcmpo
ompeasuposamsv Ha AGAPULIHYIO CUMYAYUIO.

Knrouesvie cnosa: susyaiusayusl;, KOHMpPOJIb COCMOAHUA MEXHUYECKUX CUucmem, MObUNbHbBIE
cucmemal.

CIIMCOK JINTEPATYPBI

1. IOmnuna I0.A., Xapuronos A.1O. [Ipumenenne naporpaduku K OTOOpaKEHUIO aHATUTUIECKOM
nHGOpPMaLMK 3HEPro- U pecypcomnorpednenus. — MHdopmaTrka, ymnpaBisOIINE CHCTEMBI,
MaTreMaTHueckoe W KommbpioTepHoe MoaeaupoBanue (MYCMKM — 2016), 2016. — CoopHuk
MatepuanoB VII MexnyHaponHoil HaydyHO-TeXHHYECKOH KoH(pepeHuun B pamkax Il
Mexnynapoaaoro Hayunoro gpopyma Jlonerkoit Hapoauoti Peciyonuku. — Jlonenk, JJorHTYV,
2016. — C. 454-458.

2. CricoeBa F0.A. KomnbroTepHble HHCTPYMEHTBI BU3yann3aluy JaHHBIX // CucteMbl 00paboTKH
nHpopmanun, 2016. — Ne 4 (141). — C. 233-236.

3. PomanoBa M.K. CoBpeMeHHBIE MeTOABl BH3YyaIHM3allil MHOTOMEPHBIX JaHHBIX: aHaJW3,
KJaccu(puKays, peain3anys, IPUIOKEHUs B TEXHUUECKUX cucTeMax. — Hayka u O6pa3oBanue.
MI'TY um. H.D. bBaymana. — Dnekrpon. XKypuan, 2016. — Ne 3. — C. 133-167.

4. Tlepmoamueckas TabnwWma METONOB BH3yalu3anuu [OnekTpoHHbIH pecypc]. — URL:
http://www.visual-literacy.org/periodic_table/periodic_table.html — 3arnasue ¢ sxpana.

5. Kpawm P. Undorpaduka. BuzyansHoe npeacTaBieHre JaHHBIX: yue0. s By30B. — [Iutep, 2015.
—384 c. — ISBN 978-5-496-01291-1.

6. IlyxoB A.®. O «mnepuomuyeckoin» TaOMUIE METOJOB BU3yaln3zanuu. — KOMIBIOTEpHBIE
HWHCTPYMEHTHI B 00pazoBanuu, 2009. — Ne 1. — C. 52-56.

7. Aspamos JI., [Topronanu M. LleHTpbl 00paboTKN AaHHBIX Ha ocHoBe monuTHK 1 ACI: y4el.
nocodbue. — Buibsamc, 2015. — 384 ¢. — ISBN 978-5-8459-2001-0.

8. Fabricio Eidelwein and other. Exploratory Analysis of Modularization Strategy Based on the
Theory of Constraints Thinking Process, Global Journal of Flexible Systems Management /
Eidelwein Fabricio and other., Piran Fabio Antonio Sartori, Lacerda Daniel Pacheco, Dresch
Aline, Luis Henrique Rodrigues. —June 2018. — Ne 19(2). — P.111-122.

9. Yong Yin, Kathryn E. Stecke & Dongni Li. The evolution of production systems from Industry
2.0 through Industry 4.0. — International Journal of Production Research. — DOI:
10.1080/00207543.2017.1403664.

10. Kaplan J.M., Forrest W., Kindler N. Revolutionizing data center energy efficiency. Technical
report, McKinsey & Company, July 2008.

11. Kocenko A. Mukpoxnumar B LIOl: craHzapTsl 1 0COOEHHOCTH MX MPUMEHEHHS [ DIIeKTPOHHBIN
pecypc]. — URL: https://softline.ru/about/blog/mikroklimat-v-tsod-standartyi-i-osobennosti-ih-
primeneniya — 3arnaBue ¢ 3KpaHa.

12. XKypasnes FO.I1. Pazsutre snepretiik OAO «MMK» B coBpeMeHHBIX ycioBUsX. — BecTHHK
MarauToropckoro rocyapcTBEHHOro Texuuiueckoro ynusepcurera uMm. I'.11. Hocosa, 2006. —
No2.—-C. 3-5.

Ne1(117)2020




Hay4Ho-mexHu4Yeckull XypHan

AxkatbeB AHapeii BanumoBuy

OI'bOY BO Maruutoropckuii rocyaapcTBeHHbIN TexHudeckuil yausepcuteT um. .. HocoBa, MucTuUTyT
SHEpPreTUKU M aBTOMAaTU3UPOBAHHBIX CUCTEM, I'. MarHUTOropck

Maructp

Ten.: 8 (3519) 29-85-58

E-mail: andrei.koltashkin@mail.ru

PsaduukoBa Enena CepreeBHa

®I'bOY BO MarauToropckuii TocyaapcTBeHHBIN TexHndecknii yansepcuteT uM. [.1. HocoBa, MHCTHTYT
SHEPTeTUKU M aBTOMAaTH3UPOBAHHBIX CHCTEM, I. MarHUTOropck

JlomeHT

Temn.: 8 (3519) 29-85-58

E-mail: mika.elena@mail.ru

Paduukos Muxaua IOpneBny

OI'bOY BO Maruutoropckuii rocyaapcTBeHHbIN TexHuueckuit yausepcuteT um. I'.11. HocoBa, MuCcTHTYT
DHEPreTUKU U aBTOMAaTU3UPOBAHHBIX CUCTEM, I'. MarHuToropck

JlouieHT

Ten.: 8902 891 01 12

E-mail: mr_mgn@mail.ru

A.V. AKAT’EV (Master Student)
E.S. RYaBChIKOVA (Associate Professor)

M.Yu. RYaBChIKQV (Associate Professor)
Magnitogorsk State Technical University named after G.1. Nosov,
Institute of Energy and Automated Systems, Magnitogorsk

MOBILE INFORMATION SYSTEM TO MONITOR THE STATUS OF TECHNICAL SYSTEMS

The paper deals with the features of mobile systems for monitoring the state of technical systems. For such
systems, the amount of graphic information that can be presented at a time on the display is significantly limited.
Therefore, in some cases it is advisable to abandon the visualization of the state of the technical system using mnemonic
diagrams and apply methods based on the demonstration of the relationships between the parameters. The developed
mobile visualization system is used for visualization of data center metrics. The system allows not only to get
information about the status of the data center, but also to make an image in a convenient and understandable form,
which allows you to quickly respond to an emergency situation.

Keywords: visualization; control of technical systems; mobile systems.
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APPROACH TO THE AUTOMATION OF ACCOUNTING DATA
FOR RADIO FREQUENCY APPLICATIONS

The article is devoted to the automation of radio frequency applications accounting. The structural scheme of
the radio frequency spectrum management automated system is presented. The logical structure scheme of the radio
frequency applications database is described in detail. Algorithms of input, search and validation programs functioning
are presented.
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SYNTHESIS OF AUTOMATED CONTROL SYSTEM COGENERATION SYSTEM DISTRICT HEATING

As a result of structural-parametric synthesis, the structure of an ACS KSCT with a peak load is proposed, an
integral criterion for assessing the quality of the control system is proposed, the settings of the peak load controller are
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determined, which ensure the minimum energy costs and the specified error in maintaining the temperature graph in
buildings with different thermal characteristics.

Keywords: control system; heat supply; model.
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P.A. [TIPUXOJIEKO

NMMUTAIMOHHOE MOJAEJIMPOBAHUE ITOJITYMAPKOBCKHUX
IMPOLHECCOB HA OCHOBE KOHEYHBIX ABTOMATOB
C UCIMIOJb30BAHUEM PA3PABOTKMH, IIPEJIBAPSIEMOI TECTAMU

Obosnauaromes  mpeboganus K  UMUMAUUOHHLIM — MOOEISIM  HOIYMAPKOBCKUX — NPOUECCOos.
Ilpeonazaemcsa memoO HOCMPOEHUS UMUMAYUOHHBIX MOOenell HA OCHO8E KOHEUHbIX aABMOMAMO8 C
UCNONb308aHUEM pa3pabOmKU, npedsapsemMoll mecmamu. B kauecmee npumepa Cmpoumcs UMumayuoHHas
MOOeb MEeXHON0SUYECKOU AYEUKU C Y4emoM MeXHUUecKo2o0 OOCIYHCUBAHUA NO HaApabomke U 6peMeHU
0OHAPYIHCEHUSA HEUCTPABHOCTU.
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SEMI-MARKOV PROCESSES SIMULATION METHOD
BASED ON STATE MACHINES AND TEST DRIVEN DEVELOPMENT

Semi-Markov processes simulation requirements are pointed out. Simulation method based on state machine
and test driven development is offered. Simulation model of technological cell with maintenance by operating time and
failure detection time is built as an example.
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DEVELOPMENT OF USER MODELS, SESSIONS AND ACCESS CONTROL IN CLOUD STORAGE
AND DATA PROCESSING SYSTEMS FOR IMPLEMENTATION OF VIRTUAL ENTERPRISE

In this article, authors describe developed user models, sessions, and access control in cloud storage and data
processing systems to implement a virtual enterprise. When building a user model, the syntax and semantics of the user
address, the user state, the conceptual user model, and the operation are described.
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ASPECTS OF IMPLEMENTATION OF THE INTERACTION BETWEEN THE SERVER
AND CUSTOMER APPLICATIONS IN SOLVING THE PROBLEMS OF URBAN ECONOMY

The article describes the interaction scheme between the server part and client applications of the project
«Sdelaj Orel luchshe». A hierarchical system of access to information is described, which allows regulating the

possibility of providing data both for general use and for creating specialized solutions.
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HNCIIOJIb30BAHHUE MHOXECTBA ITAPETO JJI51 BBIBOPA OIITUMAJIBHBIX
CTPATEIuid INPOABUKEHUSI YHUBEPCUTETA
B I''IOBAJIBHBIX PEUTHHI'AX

Onpeodensaiowyio ponb 6 00pa306aHuu 8 COBPEMEHHOM MUupe usparom vicuiie yiebHvle 3a8e0eHus.
Bo mnocom npusenexamenvhocme ynusepcumema Ons abumypueHmosg u OusHeca 00YCIaA6IUBAEMCs e20
NOJNOJCEHUeM 8 2I00AbHOM pelimuHee YHUBEPCUmMemos.

B omoii cmamve paccmampueaemcsa npumenenue memooa Ilapemo Ona  noucka Habopa
ONMUMATILHBIX CcImpamezuti NPOOBUINCEHU YHUBEPCUMemMAa 6 MUpogom pelimunee. B kauecmee 64306020
ANOPUMMA HAXOHCOCHUSL MHOJCeCmea Oblll 8blOpan aneopumm, npeonodicennviii B.J]. Hoeunvim, komopwiil
3amem ObLl ONMUMUBUPOBAH U 00paboman noo Oaunyio saoayy. Ilonyyennviii 6 umoze ancopumm 3amem
UCNONL306ANCA OISl NPOBEOEHUs GbIYUCTUMENbHO20 DIKCNePUMEenma, 6 pe3yibmame Komopozo Ovliu
8bls18/1eHbL NPOOIEMbl OAHHO20 NO0X00d U NPEONONCEHbl NYMU UX PeUleHUs.
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THE USE OF PARETO SET FOR SELECTION OF OPTIMAL UNIVERSITY
GROWTH STRATEGIES IN WORLD UNIVERSITY RANKING SYSTEMS

Universities play a decisive role in modern education. In many ways, the attractiveness of the university for
applicants and business is defined by its position in the world university ranking systems.

This article investigates the use of Pareto method for search of set of optimal university growth strategies in
ranking systems. The algorithm proposed by V.D. Nogin was chosen as the basic algorithm for finding the set, which
was later optimized and refined for this task. Resulting algorithm was later used for carrying out a computational
experiment, as a result of which the problems of this approach were identified and ways to solve them were propose.

Keywords: world university rankings; Pareto set; optimal solution; multicriteria task.
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AHAJIA3 PE3YJIbTATOB MOJEPHU3ALIAHN
3AKOHOZATEJIbBHOU BA3bI PEI'YJIMPOBAHUSA 'OCYJAPCTBEHHbBIX
N KOPITIOPATHUBHBIX 3JIEKTPOHHbBIX 3AKYIIOK

B oannou cmamve paccmampusaemcs 1eKmponHble MOpeU 6 3aKYNOUHOU OesmenvHocmu. bviia
paccmompena pedopma 3aKOHOOAMENbHOU 0a3bl pe2yiupo8aHusi 20CYOapCMEeHHbIX U KOPNOPAMUBHBIX
3axynok. lIpoananuzuposanvl uzMeHeHUss CIMpYKmypbl 91eKMPOHHbIX MOP208biX NIOWA0OK. Buiasnensvl ux
GIUAHUSL HA 0ObEeMbl U KOHKYDEHYUIO 8 chepe KOPROPaAMUSHLIX U 20CY0aAPCTNEEHHBIX 3AKYNOK.
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mopeoeble l’lﬂOW(laKu.
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the regulation of state and corporate procurement was considered. Changes in the structure of electronic trading floors
are analyzed. Their influence on volumes and competition in the field of corporate and public procurement is revealed.
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YK 004.942
O.E. KAJIEJUH, T.®. MAME/IOBA, B.I'. IIABAHOBA, I"'"1. IIALAHOB

ABTOMATHM3ALAA IPOTHO3UPOBAHUS TUHAMUKHA OTPACJEBOM
CTPYKTYPbl HA OCHOBE KOHYCA BO3MOKHBIX PEIIEHA

B cmamve npeocmasnen npoepammmuviii komniexc «KOHYCy, xomopuiti npedcmaensem coboii
HAbOp NPOCPAMMHBIX MOOYNel, NPEeOHASHAYEHHBIX ONs NPOGEeOeHUsl AHAIU3A MeKYue2o COCMOSHUS
AZPONPOMBIUAEHHO20 KOMAIEKCA 8 npoyecce e20 YHKYUOHUPOBAHUSL U ONMUMATLHO20 YNPAGIEHUsL IMUM
npoyeccom, a makxodice 6vblpabomku IPOeKmusHbIX pexomeHoayull 8 cgepe NoO0epHCKU NPUHAINUA
VIPAGNEHYeCKUX peulenull Ha 00120CcpoyHblil nepuod. Ha ocnose pazpabomannoeco 10 6 cmamve nokazano
pewenue 3a0ay 00120cpoyHo2o npocrosupoganuss OII® AIIK u uucrennocmu mpyoosvix pecypcos. [lannviil
NPOSPAMMHBIL KOMNUAEKC NO380JsIe NOb308AMENI0 DEeUuimb MHONCECIN80 MUNOE 3a0ay: Om aHalu3d
mexyuweco COCMOosIHUsL OCHOBHBIX NPOU3BOOCMBEHHBIX (POHO08 npednpusmusi 00 onpeoeneHus OUHAMUKU
YUCIeHHOCMU mpPYyoo8blX pecypcos ompaciu. [Ipumenenue paspabomanHo20 NPOSPAMMHO20 0OeCneyeHUs
NO360UM HOBLICUMb OOCMOBEPHOCHIL U THOYHOCTL COCMABTAEMbIX NPOCHO308 8 00I20CPOUHOM nepuode U
aA8MoOMamu3upoBaAmMsd GbIPAOOMKY PEKOMEHOAYUL 0Nl NPUHAMUSL ONMUMATLHBIX YIPAGIEHUECKUX DEUEHUl
N0 KIIOYEBbIM IKOHOMUUECKUM NOKA3AMENSIM NPEeOnPUsImull azponpomMblilienHo2o Komniexca Pecnybnuku
Mopoosus, a maxoice ygerunums Kod3@Guyuenm npoussooumenbHocmu pabomvl omoena niaHupo8aHus u
npoeHo3upoganus Munucmepcmeaa cenbcko2o X03sUcmea u npoo06oIbCMEUs PECUOHA.

Knwouesvie cnosa: npozpammusiii KOMNJIEKC, KOMNbIOMEPHOe obecneuenue; Mamemamuieckoe
Mooenuposanue; OCHOGHble NPOU3BOOCMBEEHHble (QOHObL, ACPONPOMBIUUIEHHBI KOMNAEKC, ONMUMANbHOE
ynpasieHue.
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AUTOMATION FORECASTING THE DYNAMICS OF THE BRANCH STRUCTURE
ON THE BASIS OF THE CONE OF POSSIBLE SOLUTIONS

The article presents the program complex « CONUS», which is a set of software modules designed to analyze
the current state of the agro-industrial complex in the process of its functioning and to optimally manage this process,
as well as to develop effective recommendations in the field of supporting management decision-making for a long-term
period. Based on the developed software, the article shows the solution of the problems of long-term forecasting of the
agro-industrial complex and the number of labor resources. This software package allows the user to solve a variety of
types of tasks: from the analysis of the current state of the company's fixed production assets to determine the dynamics
of the labor force in the industry. The application of the developed software will increase the reliability and accuracy of
the forecasts made in the long term and automate the development of recommendations for making optimal
management decisions on key economic indicators of the enterprises of the agro-industrial complex of the Republic of
Mordovia, and increase the productivity factor of the planning and forecasting department of the Ministry of
Agriculture and Food of the region.

Keywords: software package; computer software; mathematical modeling; basic production assets; agro-
industrial complex; optimal management.
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VJIK 65.015
1.A. KYBACOB

OBOCHOBAHME IOKA3ATEJISA S®PEKTHBHOCTH YIIPABJIEHHSI
MNOAPA3ZJAEJEHUEM IIPU OCYWECTBJIEHUHA CIIEHUAJIBHOU OIIEPALIUN

Ilpeonazaemcsa 66edeHue HOBbIX NEMEHMOB HAVYHO-MEMOOUHEeCKO20 annapama ¢ Yeivio
o0bocHogaHus mpebosanuli K  IPpexmusHocmu  YNpasieHus — CHeYuaibHbiM  noopasoenenuem 8
cneyonepayusax. Ha ocnoge snmponuiino2o nooxooa npeocmasier 6b1800 MamemMamuieckol 3a6Ucumocmu
aphexmuenocmu ynpasienusi om Koauuecmea uH@OpMayuu, KOmopvlM pacnoideaem OpeaH YRPAeleHUs.
Onpedenen noxazamens d¢h@dexmuenocmu ynpagieHus noopazoeieHuem.

Knioueewie cnoea: npunsamue pewienuil; cesa3b, npoyecc ynpasienus, d@gpexmusnocms, nokasamens
aghpexmusrocmu.
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SUBSTANTIATION OF THE INDICATOR OF THE EFFICIENCY OF MANAGEMENT
OF THE UNIT IN THE IMPLEMENTATION OF THE SPECIAL OPERATION

It is proposed to introduce new elements of the scientific and methodological apparatus in order to justify the
requirements for the efficiency of management of a special unit in special operations. Based on the entropy approach,
the conclusion of mathematical dependence of control efficiency on the amount of information available to the control
is presented. A unit management performance indicator has been determined.

Keywords: decision making; communication; management process; efficiency; performance indicator.
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MATEMATHYECKOE U IIPOI'PAMMHOE OFECIIEYEHUE
BBIYUCITUTEJIBHOW TEXHUKHU U ABTOMATU3HUPOBAHHBIX CUCTEM

YK 681.518.2:602.4
B.A. BEPEXXHOU, O.A. UBAIIYK, FO.H. MACJIAKOB

noaxoabl K CO3JAHUIO AIIITAPATHO-ITPOT'PAMMHOTI'O KOMIIVIEKCA
JJIA ABTOMATHU3UPOBAHHOI'O MOHUTOPUHT A
W IIPOTHO3UPOBAHUSA PASBUTHSI PACTEHU B YCJIOBHUSIX IN VITRO

B cmamve paccmampusaromcs nooxodvl K peuieHuio npooOnremvl MOYHOU U 0OBLeKMUSHOU
peaucmpayuu U OyeHKe pocma U pazeumusi pacmeHuti (OmoOeIbHbIX e20 Yacmeti) Ha PA3HLIX N0 COCMABY
NUMAMENbHbIX CPeOax U pasiuiHbIX CMaouax paseumusl, 6blpawueaemMulx 8 yCio8usax in vitro (6 npooupke),
umo  nosgosigem NOJYYUMb GbICOKOKAYeCmBeHHblll 0e38upyCcHblll  nocadounvili mamepuan. Ilpoyecc
Qukcayuu napamempog pocma PpAacmeHuli Npu HAMYPHBLIX USMEPEHUSAX Hapywaem MUKpoKIuMam,
chopmuposannbill O ONMUMATLHO2O PA3GUMUS PACMEHUs, SHOCUM Cepbe3Hble NOZPEeUtHOCU U3-3d
BNUAHUSA 4eN08eHecKo20 (aKmopa, U, Kpome moz0, C8A3aH C HeoOX0OUMOCMbIO 00pabomKu O0nbLUIUX
00veM08 pasHOpOOHBIX OaHHbIX. Bce smo ompedensem nepcnekmuHoCmb UCHONLIOBAHUS COBPEMEHHBIX
UHDOPMAYUOHHBIX THEXHONIO2ULL, MEMOO08 U CPEOCME AGMOMAMUZAYUU U MOOETUPOBAHUS, NOCMPOCHUS HA
9MOU OCHOBE AGMOMAMUIUPOGAHHOU CUCMEMbl MOHUMOPUH2A, OYEHKU U NPOSHOZUPOBAHUS POCMA U
pazeumusi pacmenull 6 yciosuax in vitro. Ha ce2o0HAwHUll OeHb Cywecmsyiom pasiudHvle annapamuo-
NPOSPAMMHbBLE KOMIIEKCDI, npediazaemule 3apyOedtCHbIMU KOMIAHUAMU 018 homocpagduposanus pacmeHul
U OyeHKU UX Mopghomempuyeckux nokazameinetl, OOHAKO, OHU He YUUMBIBAIOM YCI08UU HAXOHCOEHUs
pacmenuii 8 NPOOUPKe 3a CMEKIOM, YMO HOCUM UCKANCEHUS U300PANCEHUs U3-3d 3aN0Me8aHUs U 0edheKkmos
CMeKd, HeUHEUHOCTNU HA 2PAHUYAX NPOOUPKU, OIUKU U OMPAICEHUS OKPYICAOUWUX 00bekmos. B dannoil
pabome npeonodcer nNpomomun AdgmoMamusUPOSAHHOL CUCIEMbL, NPU NOMOWU KOMOPOU OCYWECMEIAECs
@omocvemrka pacmenus, npou3gOOUMcs c6op 00BEKMUBHOU UHGOpMayuu o0 MoppHomempuiecKux
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napamempax pacmenull @ npoyecce ux pocma U HPoU3BOOUMCs OYEHKA COCTHOAMUS PACMEHUll Ha OCHO8e
€030anUs UX 00BEeMHOU PEKOHCTNPYKYULUL.

Knrouesvie cnosa: PEKOHCMPYKYUs u306panC€Hu}l,' Kafm6p061<a u306panC€Hu}l,' cezmenmayus
M306paOfC€Hl/l}l,' obnako modekK, cecmernmayus obnaka MOYeK, Usejledernue npu3HaKkos.
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APPROACHES TO THE CREATION OF HARDWARE AND SOFTWARE COMPLEX

FOR AUTOMATED MONITORING AND PREDICTION OF PLANT DEVELOPMENT IN VITRO

The article discusses approaches to solving the problem of accurate and objective registration and evaluation
of growth and development of plants (its individual parts) on different composition of nutrient media and different
stages of development, grown in vitro (in vitro), which allows to obtain high-quality virus-free planting material. The
process of fixing the parameters of plant growth in full-scale measurements violates the microclimate formed for
optimal plant development, introduces serious errors due to the influence of the human factor, and in addition is
associated with the need to process large volumes of heterogeneous data. All this determines the prospects of using
modern information technologies, methods and means of automation and modeling, building on this basis an automated
system of monitoring, evaluation and forecasting of plant growth and development in vitro. To date, there are various
hardware and software systems offered by foreign companies for photographing plants and assessing their
morphometric parameters, however, they do not take into account the conditions of finding plants in a test tube behind
the glass, which distorts the image due to fogging and glass defects, nonlinearity at the boundaries of the test tube,
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glare and reflections of surrounding objects. In this paper, a prototype of an automated system is proposed, which is
used to photograph plants, collect objective information about the morphometric parameters of plants in the process of
their growth and assess the condition of plants on the basis of creating their volumetric reconstruction.

Keywords: image reconstruction; image calibration; image segmentation; point cloud; point cloud
segmentation; feature extraction.
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B.A. MEIITAJIKVH, K.B. UEIIEJIEB

METOJIAKA PACUETA BHYTPEHHUX XAPAKTEPUCTUK AKTUBHOU

®ABUPOBAHHOM AHTEHHOM PEHIETKH C UCITIOJIb30BAHUEM

COBPEMEHHOI'O TIPOT'PAMMHOI'O OBECIIEYEHU A

B cmamve usnooicena memoouxa pacuema 6HYmMmpeHHUX XapaKmepucmux akmueHou (hazupoeanHou
AHMEHHOU pewlemKy, KOmopas UCNOTb3Yem COBPEMEHHOe NpocpamMMHoe obecnedenue. Memoouxa
yuumoeleaem maxue (axkmopvl, KaK Mun U pasmepvl d1eMeHmOo8, 83AUMHOe PACNON0NCEHUe U3rydyamernetl,
nO0BOOUMYIO  MOWHOCMb U Ouanazon uacmom. Takoice paccuumanvl napamempsl Co21acyioue2o
yempoticmea Ha onpeodenentHol yacmome 0k 0OHOU U3 AKIMUBHBIX PEULEeMOK.

Knrouesnie cnosa: enympennue xapakxmepucmuri, akmueHas ()asuposanias AHMeHHAs peuemKd;
83AUMHOE GIUsAHUE USTYHAMEINell; COBDEMEHHOEe NPOSPAMMHOE 0becneyeHue, Memoo KOHEUHbIX PAZHOCMell 60
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METHODS OF COMPUTING INNER CHARACTERISTICS OF ACTIVE PHASED ARRAY
ANTENNA, USING MODERN COMPUTER PROGRAMS

The article exposed methods of computing inner characteristics of active phased array antennas, using modern
computer programs. Methods stocks such factors as: type and size of elements, relative position of radiating elements,
input power and frequency range. Also calculated matching device parameters on a certain frequency for one phased
array.

Keywords: inner characteristics; active phased array antenna; mutual influence of emitters; modern computer
programs; finite difference time domain method; matching device; CST Microwave Studio.
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METOAOJIOI'UsA OIITUMHU3ALINN HAJEXKHOCTHU
OPTAHU3AIIMOHHO-TEXHUYECKHNX CUCTEM C MOHOTOHHOM CTPYKTYPOH

Monumopune u ananuz mexkywe2o COCMOSHUSA Uspaem CYWeCmeeHHyI0 POoib 8 NPOYEcce PEeueHUs.
3a0a4 YNpasieHus: Op2aHu3AYUOHHO-MEXHUYECKUMU CUCTHEMAMU C MOHOMOHHOU CIMPYKMYPOU U NO360Jislem
NPOCHO3UPOBAMb  NPOOOJINCUMETLHOCTL PAOOMOCHOCOOH020 COCMOAHUSL CUCHEMbL, KOMOPAsi HANPIMYIO
3a6uUCUm  Om HAOE)NCHOCMU ee dleMeHmos. B Oaumnol cmamve paccmampuéaromcsi Memoooious.
ONMUMUZAYUY  HAOEHCHOCMU CUCHEMbl C MOHOMOHHOU CMPYKMYPOU, NPUMEHUMENbHO K 3adaie no
ONMUMATILHOMY Pe3eP8UPOSAHUI0 MOHOMOHHOU CUCTEMbL, 001A0AI0Wel HECKOTbKUMU 02PAHUYEHUAMU, 20€ 8
Kauecmee ONMUMUSUPYIOWE20 KpUmepust 6 MOOeIU UCHOAb3YEeMCs MUHUMAIbHASL OYeHKd QYHKYuu
HAOeHCHOCMU.

Knwueevie cnosa: onmumusayust HaOeOfCHocmu; OpcaHU3AYUOHHO-MEeXHUYeCcKue cucmemavl,
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METHODOLOGY FOR THE RELIABILITY OPTIMIZATION
OF TECHNICAL-ORGANIZATIONAL SYSTEMS WITH MONOTONOUS STRUCTURE

Monitoring and analysis of the current status plays a significant role in the process of solving problems of
control technical systems with a monotone structure and allows to predict the duration of the working system state,
which depends on the reliability of its elements. This article discusses the methodology of reliability optimization of a
system with a monotone structure, in relation to the problem of optimal reservation of a monotone system with several
limitations, where the optimization criterion in the model is the minimum estimate of the reliability function.
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A.B. KO3AYOK, M.T. HI'VEH

MMPOTOTHUII CUCTEMbI OBHAPY X XEHUSA KOMIIBIOTEPHBIX ATAK
HA BEB-PECYPCbI HA OCHOBE AHAJIU3A ATPUBYTOB 3AIIPOCA

B pabome npedcmaeneno onucanue nooxooa K NOCMPOCHUI) CUCMEMbL  OOHAPYICEHUS
Komnviomepuvlx amax na Beb-pecypcul. I[Ipednodcennviii npomomun 6a3upyemcs Ha anaiusze ampubymos
3anpPoCco8 U NPUMEHEHUU Memo008 MAWUHHO20 0OYYeHUs U NO360IAEN OOCMUYb MOYHOCMU 0OHAPYIHCEHUS.
xomnviomepuwix amak pasuou 0,97 na nabope oannvix CSIC 2010.

Kntoueevie cnosa: obHapydicenue xomnvlomepHwvix amax; Beb-pecypcwi; ampubymovl; mauwunHoe
obyuenue.
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PROTOTYPE OF COMPUTER ATTACKS DETECTION SYSTEM ON WEB-COMPONENTS
BASED ON REQUEST ATTRIBUTES ANALYSIS

The paper describes the approach to building a system for detecting Web-attacks. The proposed prototype is
based on the HTTP request attributes analysis and the use of machine learning methods, which allowed to achieve
detection level at 0.97 for the CSIC2010 dataset.

Keywords: computer attacks detection; Web resources; attributes; machine learning.
BIBLIOGRAPHY (TRANSLITERATED)

1. Analiticheskij centr InfoWatch. Global'noe issledovanie utechek konfidencial'noj informacii v 2018 godu
[Elektronnyj resurs]. — URL: https://www.infowatch.ru/ resources/report2018 (data obrashcheniya:
03.07.2019).

2. Rostelekom Solar. Solar JSOC Security Report 2018 i trendy 2019 [Elektronnyj resurs]. — URL.: https://rt-
solar.ru/analytics/reports/ (data obrashcheniya: 03.07.2019).

3. Positive Technologies. Statistika uyazvimostej veb-prilozhenij v 2018 godu [Elektronnyj resurs]. — URL.:
https://www.ptsecurity.com/ru-ru/research/analytics/web-application-vulnerabilities-statistics-2019 (data
obrashcheniya: 24.09.2019).

4, Statista. Global number of web attacks blocked per day from 2015 to 2018 (in 1,000s) [Elektronnyj
resurs]. — URL: https://www.statista.com/statistics/494961/web-attacks-blocked-per-day-worldwide (data
obrashcheniya: 24.09.2019).

5. Karatas G., Demir O., Sahingoz O.K. Deep learning in intrusion detection systems // 2018 International
Congress on Big Data, Deep Learning and Fighting Cyber Terrorism (IBIGDELFT). — IEEE, 2018. — P.
113-116.

6. Clotet X., Moyano J., Leon G. A real-time anomaly-based IDS for cyber-attack detection at the industrial
process level of Critical Infrastructures. — International Journal of Critical Infrastructure Protection, 2018.
—-Vol. 23. - P. 11-20.

7. Sadig A.S. An efficient ids using hybrid magnetic swarm optimization in wanets. — IEEE Access, 2018. —
Vol. 6. — P. 29041-29053.

Ne1(117)2020




UHopMayuoHHbIe cucmeMbl U mexHosI02uu

10.

11.
12.

13.

14.
15.

16.

17.

18.

19.
20.
21,
22,
23.

24,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

Ne1(117)2020

Levine J. Intrusion Prevention System. Signature Management Theory. — SANS Institute Information
Security Reading Room, 2019. — 28 p.

Grant D. Distributed detection and response for the mitigation of distributed denial of service attacks. —
2018 International Conference on Information Networking (ICOIN). — IEEE, 2018. — P. 495-497.

Kenkre P. S., Pai A., Colaco L. Real time intrusion detection and prevention system. — Proceedings of the
3rd International Conference on Frontiers of Intelligent Computing: Theory and Applications (FICTA)
2014. — Springer, 2015. — P. 405-411.

Scarfone K., Mell P. Special Publication 800-94: Guide to Intrusion Detection and Prevention Systems
(IDPS). — National Institute of Standards and Technology (NIST), 2007. — P. 1-20.

Phonsa V., Kim H., Andrews D. Real-time reconfigurable web application firewall for a distributed
platform, 2017. — US Patent 9,660,960.

Yuan H. Research and Implementation of WEB Application Firewall Based on Feature Matching //
International Conference on Application of Intelligent Systems in Multi-modal Information Analytics. —
Springer, 2019. — P. 1223-1231.

Keijer J. Automated DDoS mitigation based on known attacks using a Web Application Firewall: B.S.
thesis. — University of Twente, 2019.

OWASP. Web Application Firewall [Elektronnyj resurs]. - URL:
https://www.owasp.org/index.php/Web_ Application_Firewall (data obrashcheniya: 24.09.2019).

Appelt D. and other. Behind an application firewall, are we safe from sql injection attacks / D. Appelt,
C.D. Nguyen, L. Briand, Lionel Briand // 2015 IEEE 8th international conference on software testing,
verification and validation (ICST). — IEEE, 2015. - P. 1-10.

Appelt D., Panichella A., Briand L. Automatically repairing web application firewalls based on successful
SQL injection attacks // 2017 IEEE 28th International Symposium on Software Reliability Engineering
(ISSRE). — IEEE, 2017. — P. 339-350.

Lekies S. Code-reuse attacks for the web: Breaking cross-site scripting mitigations via script gadgets //
Proceedings of the 2017 ACM SIGSAC Conference on Computer and Communications Security. —
ACM, 2017. —P. 1709-1723.

Naik N. Fuzzy logic aided intelligent threat detection in cisco adaptive security appliance 5500 series
firewalls // 2018 IEEE International Conference on Fuzzy Systems (FUZZ-IEEE). — IEEE, 2018. — P. 1-8.
Thakur A. Open source firewall implementation: replacing traditional firewall with open source, 2015.
Arifin F.M., Mutiara G.A., Ismail I. Implementation of Management and Network Security Using Endian
UTM Firewall. — International Journal of Applied Information Technology, 2017. — Vol. 1. — Ne 2. — P.
43-51.

Liu C. Investigating network security through firewall utilities: case: Cisco ASA, 2017.

Malmgren A., Persson S. A comparative study of Palo Alto Networks and Juniper Networks next-
generation firewalls for a small enterprise network, 2016.

Guo A, Yang T. Research and improvement of feature words weight based on TFIDF algorithm // 2016
IEEE Information Technology, Networking, Electronic and Automation Control Conference. — IEEE,
2016. —P. 415-419.

Bafna P., Pramod D., Vaidya A. Document clustering: TF-IDF approach // 2016 International Conference
on Electrical, Electronics, and Optimization Techniques (ICEEOT). — IEEE, 2016. — P. 61-66.

Nguyen H.H., Nguyen D.T. Machine Learning based phishing web sites detection // AETA 2015: Recent
Advances in Electrical Engineering and Related Sciences. — Springer, 2016. — P. 123-131.

Zhan J. An effective feature representation of web log data by leveraging byte pair encoding and TF-IDF
/I Proceedings of the ACM Turing Celebration Conference-China. — ACM, 2019. — P. 62.

Kruegel C., Vigna G. Anomaly detection of web-based attacks // Proceedings of the 10th ACM
conference on Computer and communications security. — ACM, 2003. — P. 251-261.

Folini C., Ristic . Modsecurity handbook. — Feisty Duck, 2017.

O’Leary Mike. Apache Apache and ModSecurity. — Cyber Operations. — Springer, 2019. — P. 721-788.
O’Leary M. IIS and ModSecurity. — Cyber Operations. — Springer, 2015. — P. 457-483.

Spanish Research National Council. HTTP DATASET CSIC 2010 [Elektronnyj resurs]. — URL: http://
www.isi.csic.es/dataset (data obrashcheniya 24.09.2019).

Yavanoglu O., Aydos M. A review on cyber security datasets for machine learning algorithms // 2017
IEEE International Conference on Big Data (Big Data). — IEEE, 2017. — P. 2186-2193.

Kotthoff L. Auto-WEKA 2.0: Automatic model selection and hyperparameter optimization in WEKA. —
The Journal of Machine Learning Research, 2017. — Vol. 18. — Ne 1. — P. 826-830.

Witten 1.H. Data Mining: Practical machine learning tools and techniques. — Morgan Kaufmann, 2016.




Hay4Ho-mexHu4Yeckull XypHan

YK 004.056.55
A.B. CEPI'EEB, I1.Lb. XOPEB

AHAJIN3 CYIIECTBYIOIAX METOAOB CKPBITHUSI HHO®OPMALINH
B IOKYMEHTAX PDF U BO3MOKHOCTEU UX PA3BBUTUSA

B oannoi cmamue b6vin nposeden ananuz cmpykmypul doxymenmos gpopmama PDF u ucnonvzosanue
cmezanoepaguueckux 8ozmodicHocmetl. bvlno npogedeno ucciedosanue cme2anozpaguueckux aieopummos
U3 OMKPBIMBIX UCHOYHUKOB NO COKPbIMUIO OAHHBIX 8 3NIeKMPOHHbIX doKymenmax gpopmama PDF.

Knrouesvle cnosa: cmezanoepagus,; ananus, PDF; cokpvimue dannuix.
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ANALYSIS OF EXISTING METHODS OF DATA HIDING IN PDF DOCUMENTS
AND THEIR DEVELOPMENT OPPORTUNITIES

In the article is proposed the analysis the structure of pdf documents and the use of steganographic
capabilities. A study was conducted of open source steganography algorithms for hiding data in electronic PDF
documents.
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TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIfl ONY0JIMKOBAHUS B JKypHAJIe
«AHpopManMOHHbIE CHCTEMbI M TEXHOJIOT UM

OBIIIME TPEBOBAHUSA

O0beM MaTepuana, MpelaraeMoro K IyOJUKalluu, W3MEPSETCs CTPAHUIAMH TEKCTa Ha JIUCTax
¢opmara A4 u comepxuT OoT 4 10 9 CTPAHUI; BCE CTPAHMIBI PYKOMHCH JOJDKHBI UMETh CIUIOIIHYIO
HyMEpaLuio.

B omHoM cOopHUKE MOXKET OBITH OMYyOJIMKOBaHA TOJIBKO OJHA CTaThsl OJHOTO aBTOpA, BKIIFOYAs
COaBTOPCTBO.

AHHOTAIMK BCEX MYyOJIMKYEMbIX MATepHalOB, KIIOUEBbIE CIIOBA, HHGOpMAIHsS 00 aBTOpaX, CIHHCKU
JUTEPATYphl OYJIyT HAXOAWTHCS B CBOOOJHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIICTO XXypHAJla U Ha cailTe
Poccwiickoit HaywyHOI nexTpoHHOH 6nbmmoTexn — PYHOb (Poccuiickuii nHIEKC HAyIHOTO IATUPOBAHUS).

IMoMumo crTaThl aBTOPBI JIOJDKHBI TPEACTABUTH 3aKIOYEHHE O BO3MOXHOCTH OTKPBITOTO
OITyOJIUKOBAHUS CTAThHU.

TPEBOBAHMS K COJAEP KAHUIO HAYUYHOUN CTATHbH

HayuHnast ctaThs, npeocTaBisieMas B JKypHaJbl, JOJDKHA HMETh CJCIyIOIIUE 00M3aTelbHbIe
D3JICMCHTHI:

— TIOCTaHOBKa MPOOJIEMBI WIIH 33a]]a4X B OOIIEM BUJIE;

— aHaJM3 TOCTWXKCHHUIA ¥ MyONMKAIMi, B KOTOPBIX MpeiaraeTcsl pelieHue JaHHOW MPOOIeMbl WK
3a]]a4u, Ha KOTOPBIC OMIMPAETCS aBTOP, BBIJICIICHHUE HAYYHOW HOBU3HBL,

— HCCIIENOBATENBCKAs YacTh,

— 000CHOBaHUE MONYYCHHBIX PE3yJIbTATOB;

— BBIBOJBI MO JAHHOMY WCCIICJIOBAHUIO M TEPCIEKTHBBI JaNbHEUIIEr0 pa3BUTHSA JaHHOTO
HaTpaBJICHUSI,

— Oubnuorpadusi.

TPEBOBAHUA K O®OPMJIEHUIO HAYUYHOM CTATHBA

Cratest nomkHa ObITh HaOpawa mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
HWHTEPBAJIOM, TEKCT BBIPABHUBACTCA IO IIMPHUHE; a03alHbIi oTcTyn — 1,25 cM, mpaBoe moje — 2 ¢M, JIEBOE
roJie — 2 CM, TI0JIs BHU3Y U BBEPXY — 2 CM.

Oobs13aTeJIbHBIE J1eMEHTBI:

- YIK

— 3arJiaBue (Ha pyCcCKOM M aHIJIMIiCKOM fI3bIKAX)

— aHHOTanusA (HA PyCCKOM M aHIJIMICKOM SI3BIKAX)

— KJIIOYeBbIE CJIOBA (HA PYCCKOM M aHTJIMIICKOM fI3LIKAX)

CIHUCOK JINTEPATYPHI, HA KOTOPYIO aBTOP CCHUIAETCS B TEKCTE CTATHH.

TABJH/ILII)I PUCYHKU, ®OPMVJIbI

Bce Tabnuibl, pUCyHKHM W OCHOBHBIC (DOPMYIIBI, TMPHBEJICHHbIE B TEKCTE CTaTbU, JOJDKHBI OBITh
MTPOHYMEPOBAHEI.

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHbI#
mpudpt — 12 pt, kpynueii mHAekc — 10 pt , menkuit mHgekc — 8 pt. MopmyJibl, BHEAPEHHbIE KaK
u3odpakenne, He jgomyckarorcs! Pycckme wu rpedeckne OykBb, a Takke 00O3HaueHUS
TPUTOHOMETPUUYECKUX (YHKIMA HAOMPAIOTCS MPSAMBIM MIPUPTOM, JIATHHCKUE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WIUTIOCTpalun (4epTeku, Tpaduku, CXeMbl, JHarpaMMbl, (POTOCHUMKH) CIETyeT
pacronaraTh HEMOCPEJICTBEHHO TOCJIE TEKCTa, B KOTOPOM OHH YIOMHWHAIOTCS BIEpPBBbIC. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTMUECKH OTIPaBlIaHHBIM, MPEACTABISIIOTCS B BU/E OTACIBHBIX (ailioB B Gopmate
*.eps (Encapsulated PostScript) umu TIF pasmepom re menee 300 dpi.

CBEJEHUSA OB ABTOPAX
B xonue crateu npuBozastcs Habpanusie 10 pt cBenenus 00 aBTOpax B TakoW MOCIEIOBATENIBHOCTH:
(haMunns, UMsI, OTYECTBO (ITIOTYKUPHBIN MIPU(T); yIpekIeHUE UM OpraHU3alHs, YIeHas CTEIeHb, YICHOe
3BaHUe, JOJDKHOCTb, aJipec, TeseoH, 3JeKTpoHHas noura (0O0buHbIN wpudT). CBeneHus 00 aBTOpax TaKKe
MPEIOCTABISIOTCS OTACIBHBIM (DaillioM 1 00sI3aTeNbHO AYOIUPYIOTCS Ha aHTJIIMHCKOM SI3BIKE.
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