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MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
YK 621.396.01

E.B. BOJI'OBA, A.A. YEPHOMOPEII, A.A. HEPHOMOPEIL]

O CYBIIOJIOCHOM AHAJIU3E U30BPAKEHUI
B OBJIACTU OINPEJAEJEHUA KOCUHYC-IIPEOBPA30BAHMUSA
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In this paper we propose a new mathematical apparatus for subband image analysis from the position of
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IHOBBINEHUE OITEPATUBHOCTH
W3MEPEHU HATIPSIDKEHHOCTH DJIEKTPOMATHUTHOT O ITOJIA

Ipeonodcen  nooxo0 K  NOGBIUEHUIO — ONEPAMUBHOCMU — USMEPEHULl  HANPSINCEHHOCMU
INEKMPOMASHUMHO20 HONSL 8 PAMKAX peuieHuss 3a0a4u UHQOPMAYUOHHOU Oe30nacHocmu 3a cuem
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INCREASE IN MEASURING OPERATIVENESS OF THE ELECTROMAGNETIC FIELD INTENSITY

The authors proposes approach to increase in measuring operativeness of the electromagnetic field intensity
within the framework of solving the information security problem through presentation of the research process by the
matrix model and the use of a greedy algorithm when constructing the quasi-optimal sequence of actions.

Keywords: measuring of the electromagnetic field intensity; matrix model; complete enumeration; greedy

algorithm.
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YK 007.51:004.94
A.B. MAMATOB

METO/IbIl U CPEJCTBA NOJJIEP)KKHW PEIIEHNUH B YIIPABJIEHUU KA JIPOBBIM
MNOTEHIHUAJIOM PEI'HOHA
HA OCHOBE CUTYAIIMUOHHO-ITIOBEJIEHYECKOI'O TIOAXOJIA

B cmamve npedcmasnsemes konyenyus cucmemvl NOOOEPAHCKU PEUEHUl] KAK 2AA8H020 dJIeMeHma
KOHMYpa YNpagieHust KaopoGbiM NOMEHYUAIOM HA DPeSUOHANbHOM YposHe. Dopmanuzoeansvl OCHOGHBIE
9/IeMEeHMbl  CUCTeMbl VAPAGLeHUust U NOMOKU OAHHLIX Medcoy Humu. Onucana cmpykmypa cucmembvl
NOO0EPIICKU peulenull no YAPAsLeHulo KaoposblM NOMEHYUATOM DeSUOHA, 2TAGHbIM DJIEMEHMOM KOMOpPOl
A6SIEMCA KOMNBIOMEPHASL A2eHM-OPUSHMUPOBAHHASL MOOEb, Pedanu3yiouds CUMyayuoHHO-N08e0eHecKuli
Nn00X00 K HNPOCHOUPOBAHUIO OUHAMUKU KAOPOBO2O NOMEHYUANA pecuoHa U oyeHKke d¢hghexmusHocmu
ynpaenenyeckux pewenut. Ilpedocmaenena cucmema uH@OPMaYUOHHOU HOOOEPAHCKU RPOYECCO8 YNPABTEHUS.
KaopoGvlM NOMEHYUALOM PEeSUOHd, NPeOHA3HAYeHHAs OJisi 0OMeHAa uHpopmayuel mexncoy pecUuoHANIbHOU
aomunucmpayuetl, HCUmensimu, KOMMepUecKUMU U 00paz08amenbHbIMU OP2AHUIAYUAMU.

Knroueesvie cuoesa: cucmemvsl  ynpaejieHus, cucmemol nodaep:)fcxu pemelmﬁ; aceHm-
OpUEeHmMupo6aHHasl MO()@JZb,' KaaPOGbZI:Z nomenyual pecuoHa.

Paboma evinonnena 6 pamkKax peanusauyuu  KOMRIAEKCHO20 HPOEKMA HO  CO30AHUIO
6bICOKOMEXHOI02UYHO020 npouzeoocmea «Paspadomka memooonozuu u UHCHMPYMEHMANbHBIX CPEOCHIE
CO30aHUSL  HPUKTIAOHBIX  RPULONCEHUU, NOO00EPHCKU  HCUZHEHHO020 UYUKIA  UHPOPMAUUOHHO-
MEXHOI02UYEeCK020 ODecheuenuss U NPUHAMUA pewleHull 01 Idhexkmusnozo ocyuiecmenenus
AOMUHUCIPAMUBHO-YNPAGTIEHYECKUX NPOUECCO8 6 PAMKAX YCHAHOGAEHHBIX NOJIHOMOUUILY, WUPD
«2017-218-09-187»; nocmanosnenue Ilpasumenvcmea Poccuiickou ®edepayuu om 9 anpens 2010 2.
Ne218.
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METHODS AND INSTRUMENTS OF DECISION SUPPORT IN REGIONAL HUMAN RESOURCE
MANAGEMENT BASED ON THE SITUATION-BEHAVIORAL APPROACH

The article presents the concept of a decision support system as the main element of the human resources
management contour at the regional level. The main elements of the control system and the data flows between them
are formalized. The structure of the decision support system for managing the regional human resources is described,
the main element of which is the agent-based model that implements a situational-behavioral approach to forecasting
dynamics of the regional human resources and evaluating effectiveness of managerial decisions. The system of
information support for managing the regional human resources is presented, designed to exchange information
between the regional administration, residents, commercial and educational organizations.

Keywords: management systems; decision support systems; agent-based model; regional human resources.
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H.1. MAPKHH, O.C. HUKUTEHKO, C.II. [IETPOB,
A.B. ITMJIMIIEHKO, A 1O. IIMJIMITEHKO, H.K. ITAPHU®OB

INPOI'PAMMHOE PEI'YINPOBAHUE TEMIIEPATYPbI BO3/1YXA
B 3JAHUU C UCITOJIB3OBAHUEM UMUTAITMOHHOU MOJEJIN

H3zeecmuvie nepedamounvle QYHKyuu, npumeHsemvle 6 OIOKAX NPOSPAMMHO20 Ppe2yIUpoSaHus
UMUMAYUOHHBIX MoOeell He ce20d YOOOHblL 0jisi KOMWIEKCHbIX Molenell ynpaeieHus. B cesasu ¢ smum
asmopamu 0Ovlau nonyyenvl oupgepenyuanvivle YpagHeHUus 6 YACMHbIX NPOU3BOOHBIX C SPAHUYHLIMU U
HAYAanbHbIMU YCI0BUAMU OIS paciema memMnepamypuvl 6030yxXa 6 30aHUuU npu NPOSPAMMHOM Pe2yaupo8aHuu
OMNYCKA MeNnio8oU dHeP2UU, NO360IAI0UWUe YAPABIAMb MEMNepamypoli 30aHUs 8 YeaoM nymem usMeHeHus.
pacxooa u memnepamypul menjioHOCUMeNs.

Kntouegvle cnosa: umumayuoHuas mooeib, NPOSPAMMHOE De2yIupo8aHue;, YeHmMpAaiu308aHHOe
MenIocHabicerue, OmNycK menioeoll suepeuu, ouggepenyuanvivie ypasHeHus:, nepedamounvie QyHKyuu.
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TIME CONTROL BUILDING AIR TEMPERATURE USING A SIMULATION MODEL

Known transfer functions used in software control units of simulation models are not always convenient for
complex control models. In this regard, the authors obtained partial differential equations with boundary and initial
conditions for calculating the air temperature in the building with the program regulation of heat energy release,
allowing to control the temperature of the building as a whole by changing the flow rate and temperature of the
coolant.

Keywords: simulation model; software regulation; district heating; heat energy supply; differential equations;
transfer functions.
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YK 519.81
0.A. MUXAJIEBA, A.T'. IOJBECOBCKMUI1

MOJEJIA 1 AJIT'OPUTMbI OBPABOTKH PE3YJIbTATOB T'PYIIIIOBOM
IKCIIEPTHU3bI B PACITPEJJEJIEHHOU CPEJIE

OO0HOTL U3 8AJNCHBIX U UWIUPOKO PACHPOCIMPAHEHHBIX 3A0ad NPUHAMUS SPYNNOBLIX PeuleHUll A6IAemcs
3a0aya 2pynnoeoco SKCNepmHo20 OYeHUusanus o0dvekmos. B cmamve paccmompenvt ocobennocmu
MOOenuposanus OAHHOU 3a0auu 8 pacnpedeieHHoll cpede. [lpusedena mexHono2us NOOOEPHCKU PYRNOBON
9KCNEpMU3bl 8 pAcnpedesieHHoU cpede, U NpeodlodiceH KOMNIEKC MAmeMamuiyeckux mooenei oopabomxu
Ppe3y1bmamos 2pynnoeou SKCnepmu3vl NPUMEHUMENbHO K 08YM MUNam 5KCHepMmHbIX OYeHOK — OPOUHANbHBIM
U KapOUHATbHeIM abconromusim. Onucansvl pe3yibmamovl IKCHEPUMEHMANbHOU NPOBEPKU paA3PAOOMAHHBIX
Mooenell npu pewenuy mecmoguix 3a0au.

Knwuesvie cnoea: npumamue pewienull, 9KCNEpmMHvle OYEHKU, SPYNNO8As  IKCNEPMU3d,
CO2NACOBAHHOCMb IKCHEPMHBIX OYEHOK, KOIPPuyuenm KOHKOpOayuu, CReKmpanbHulil Kodgguyuenm
CONIACOBAHHOCMU,  A2PeUPOBAHUE OYEHOK, aNOCMEPUOPHAS OUHAMUYECKAS OYEHKA KOMNEeMEeHmHOCmU
9KCHEPMO8.
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MODELS AND ALGORITHMS FOR PROCESSING
THE RESULTS OF GROUP EXPERTISE IN DISTRIBUTED ENVIRONMENT

The task of group expert assessment of objects is one of the important and widespread tasks of group decision
making. The article discusses the features of modeling this task in distributed environment. The technology for group
expertise support in distribute environment is presented, and the set of mathematical models for processing the results
of group expertise is proposed. The models are applied to two types of expert estimates — ordinal and cardinal absolute.
The results of verification of proposed models in test tasks are described.

Keywords: decision support; expert estimates; group expertise; consistency of expert estimates; coefficient of
concordance; spectral coefficient of consistency; aggregation of estimates; a posteriori dynamic assessment of expert
competence.
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HUHDOOPMAITMOHHBIE TEXHOJIOI'HHU B COILIHAJIBHO-DKOHOMUYECKHUX
U OPI'AHNU3AIIHOHHO-TEXHUYECKHUX CUCTEMAX
VJIK 004.93

I1.0. APXUIIOB, M.B. IYKAHOB

AJ'OPUTMHUYECKASI MOJAEJIb METOJIA
JETEKTHPOBAHUA AHOMAJIUU ITPU ADPOPOTOCBEMKE OBBEKTOB
JKIJIUIITHO-KOMMYHAJIBHOT'O X031 CTBA

B cmamwve asmopul onucvigarom ancopummuyeckyro Mooeib Memooa OemeKmuposanus AHOMAanUll
npu  gomocvemke HCUTUUWHO-KOMMYHATbHO20 —Xo3aucmea. Paspaboman aneopumm, nossonaowuil
ocyujecmenams HOUCK Pa3Iuduil HA PA3ZHOBPEMEHHLIX (QOMONIAHAX UHCNEKMUPYeMOll meppumopuu,
Npeosapumenvbuo nposeds onepayul YOaieHus uymos, CUHXPOHU3AYUU DOMONIAHO8 U BbIYUCTEHUS UX
COOMBEMCMBYIOWUX KIIOUeBblX MOoYeK. BbvidsnieHHvle 6 umoze anoMAiuu npeocmasiaiomcs 6 6uoe
NPAMOY2OJbHBIX 001ACmell ¢ KOHMYPAMU KPACHO20 Yeema.

Knwuesvie cnosa: aspogomocvemra, ¢omonnan; usobpadicenue; Oemexkmop, O0ecKpunmop;
KAI0YeBast MOYKA, MAMPUYA 20MOPAPUU, KOHINYD, NUKCETb.
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ALGORITHMIC MODEL OF THE METHOD OF DETECTING ANOMALIES
IN THE AERIAL PHOTOGRAPHY OF OBJECTS OF HOUSING AND COMMUNAL SERVICES

In the article the authors describe the algorithmic model of the method of anomaly detection when
photographing housing and communal services. Developed algorithm to search for differences in nonsimultaneous
photographic maps of the inspected site, with a preliminary operation of removing noise, the synchronization of the
photographic maps and calculating their respective key points. Identified in the summary of the anomalies are
represented as rectangular regions, with outlines in red.

Keywords: aerial photography; photoplan; image; detector; handle; key point; matrix of homography; outline;
pixel.
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YK 004.415.2:378
J.A. TPEUMXUVH, B.1O. ITIPECHELIOBA, C.1. AKYIIIMHA

OB OPTAHM3AIIMUA HHO®OPMAIIMOHHOW CUCTEMBI TOJTYYEHUSA
AKTYAJBHBIX JAHHBIX O PACIIMCAHUU YUYEBHBIX 3AHSATHUI B BY3E

B oannoii cmamve npe@cmaeﬂeHo onucadvue npoyecca nojlyd4erHusl axKmydajlbHblX OaHHbIX O
pacnucanuu y'l€6Hblx 3aHAMuUL 8 6y3e HA OCHOBe UHd)OpMCZI/;uOHHOIZ cucmemyvl, Komopas no3eojum

KOppeKmHO 0omobpasicams uHGOpMayuo U peutum npooremy 8peMeHHOU HepabomocnocobHocmu 6eo-
npeocmasumensecmea 8y3a ¢ pacnucanueM.

Knwouesvie cnosa: 6y3; npogeccopcko-npenooasamenbckuii cocmas, CMyoOeHmsl; pacnucanue;
uHpOpMayuoHHas cucmema,; MoOUIbHOE NPUTLOJCEHUE.

CIIUCOK JIMTEPATYPBI

1. [Ilpecuemnoa B.FO. YmpaBieHue nesTeNbHOCTHIO OCHOBHBIX CTPYKTYPHBIX ITOJApa3IeiCHUN U
npodeccopcKo-TpenoaaBaTebckuM coctaBoM By3a. — Open: ®I'BOY BIIO «I'ocynuBepcurer

— YHIIK», 2012. - 201 c.
2. Tlpecuenoa B.IO. u np. IIporpammHas cuctemMa pacyera MHOTOYACTHYHOTO aJITre3MOHHOTO
B3auMmogeiicTBusi TBepiapix MatepuanoB / B.O. Ilpecmenosa, B.M. Ilpecusikos, JLIO.
Ne26(116)2019




Hay4Ho-mexHu4Yeckull XypHan

®ponenkosa, B.C. opkun, C.U. Axymmna // UHpOpManuOHHBIE CHUCTEMBI M TEXHOJOTHH,
2019. —Ne 4 (114). - C. 87-92.

I'peunxun Jlenuc AjleKCaHApPOBUY

OI'BOY BO «Opnosckuii rocynapcrBeHHbl yauepceuteT uM. 1.C. Typreresay, T. Open
Cryznent kadenpbl HHGOPMAMOHHBIX CUCTEM

Ten.: 8 906 569 20 20

E-mail: denis.grechihin@mail.ru

IIpecnenoBa Bukropus IOpreBna

OI'BOY BO «Opnosckuii rocynapcrBeHHbl yauepeuteT uM. 1.C. Typreresay, T. Open
Kananpat TeXxHMYECKHNX HAayK, JOLEHT KadeApbl HHPOPMAIIMOHHBIX CHCTEM

Ten.: 8 906 569 20 20

E-mail: alluvian@mail.ru

Sxymmnna Cperiana IBaHoBHa

OI'bOY BO «Opnosckuii rocynapctsenssii yausepcureT uM. M.C. Typrenesay, r. Open
Kanmunar TeXHU4eCKuX HayK, JOLEHT Kadeapbl TEXHUYECKOW (PM3UKH 1 MaTeMaTHKH
Ten.: 8 (4862) 41-98-02

E-mail: Jakushina@rambler.ru

D.A. GREChIXIN (Student)

V.Yu. PRESNECOVA (Candidate of Engineering Sciences, Associate Professor
of the Department of Information Systems)

S.1. YaKUShINA (Candidate of Engineering Sciences,
Associate Professor of Technical Physics and Mathematics Department)
Orel State University named after 1.S. Turgenev, Orel

ON THE ORGANIZATION OF THE INFORMATION SYSTEM OF OBTAINING ACTUAL DATA
ON THE SCHEDULE OF EDUCATIONAL STUDIES IN THE UNIVERSITY

This article describes the process of obtaining relevant data on the schedule of studies at the university based
on an information system that will correctly display the information and solve the problem of temporary inoperability of
the university’s web representation with the schedule.

Keywords: university; teaching staff; students; schedule; information system; mobile application.
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YK 004.8
A.B. KOCbKUH, A.A. MUTHUH

K BOITPOCY O ®YHKIINOHAJIBHBIX TPEBOBAHUSIX
K KOMIVIEKCHOU UHTEJUIEKTYAJIbHOU CUCTEME U1 OBPABOTKH
BOJIbIIUX MACCHUBOB JAHHBIX

B cmamve onucan mexumonozuueckuili cmex MHmeﬂﬂeKmyaﬂbHOﬁ cucmemanl 06pa60m1<u bonvuiux
MAccuBo8 OAHHbIX.

Knroueevle cnoea: oamnnvie; Oonvuuue OauHble;, AHAAU3 OAHHBLIX, UHMENLIEKMYAIbHbLE
cucmemol.
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ON THE QUESTION OF FUNCTIONAL REQUIREMENTS
TO ACOMPLEX INTELLIGENT SYSTEM FOR PROCESSING LARGE AMOUNTS OF DATA

The article describes the technological stack of an intelligent system for processing big data.
Keywords: data; big data; data analysis; intelligent systems.
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ABTOMATH3ALIHA 1 YIIPABJIEHUE
TEXHOJIOIT'HYECKUMHU ITIPOLJECCAMHU U ITPOU3BOLACTBAMHU

VJIK 004.8
A.A. BEJIOB, [0.A. KPOTIOTOB, A.I0. [IPOCKYPSIKOB

MMPOTHO3UPOBAHWUE N3MEHEHUHN TAPAMETPOB BPEMEHHBIX PSIJIOB
B IU®POBbIX HHOOPMAIIMOHHO-YIIPABJIAIOINX CUCTEMAX

IIpoenoszuposanue usmenenull napamempos BPEMEeHHbIX P08 SGIAEeMC aKmyalbHol 3a0adell npu
MOHUMOPUH2e UCCAeOYeMbIX NPOYecco8 8 YUPpPoevix UHMOPMAYUOHHLIX cucmemax ynpasienus. Taxoice
maxas 3a0a4a 603HUKAem NpU UCCIe008AHUAX BONPOCO8 YVBEIUUeHUs 20PU3OHMA HPeOCKA3aHUsi U
MUHUMUZAYUYU NOSPEUHOCIU NPo2Ho3d. B pabome ucciedyiomcs aneopummsl npo2Ho3d, OCHOBAHHbIE HA
MOOeNsX, BOCNPOU3BO0AUUX OUHAMUKY BPEMEHHO020 pA0a 8 (opme UCKYCCMBEHHBIX HEUPOHHbIX cemell
(UHC). Takoce 8 pabome paccmampugaemcs pazpabomka aieopummos ynpagieHus, QYHKYUOHUPOSAHUs U
00yUeHUs. UCKYCCMBEHHOU HEeUPOHHOU cemu 8 MAmpuyHou popme U NOJYYeHUs AN2OPUMMA 0OpaAmHOl
NOOCTHAHOBKU, C NOMOWBIO KOMOPO20 MOMNCHO NOLYYUMb YeeludeHue 2iyouHvl npocHosda. B pabome
npeocmasieHo peuwleHue 3a0ayu  HpPOSHO3d, COCMOAWE20 6 HAXONCOeHUU OYEeHOK NpeOdCKAa3aHus
ROCPeOCmMBOM MUHUMUZAYUU (DYHKYUU NOMepb — KEAOpama HOPMbl OMKIOHEHUs. OYEHOK OM HAOIH00aemMbix
SHAUEHUll 8PEeMEHH020 psda U 6 onpedeieHuu Kodpguyuenmos mooenu ancopummom odyuenus MHC
UMEPAYUOHHBIM ~ MemoOOM 00pamHo20 pacnpocmpaunenus owuboxk. Ilpumenenue paspabomanHvix
AneopuUmMMO8 NO380IUL0 NOCMPOUMb CIMPYKIMYPHYIO CXeM) Pearu3ayuu Hetupocemegozo npocHO3UPOSAHUs, ¢
HOMOWBIO KOMOPO2O MOACHO NOTYYUMb OOCMAMOYHO MOYHOe NPeOCmasienue 00 U3MEHeHUsX napamempos
BDEMEHHBbIX PA008 8 CUCMeMax MOHUMOPUH2A UCCAeOYeMbIX NPOYecco8 o KpUmepusam OIUMENbHOCHU U
MUHUMUSUPOBAHHOU NOSPEUHOCIIU NOTYYEHUS NPOSHO3A.

Knioueswie cnosa: npocnosuposanue; ungopmayuontvie cucmemsvl YnpagieHus,; QYHKYUOHATbHbII
PAO, HEUPOHHAS Cemb, 8DEMEHHOI PO, MPEXCAOUHbLIL NepcenmpoH.
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FORECASTING CHANGES IN TIME SERIES PARAMETERS
IN DIGITAL INFORMATION MANAGEMENT SYSTEMS

Predicting changes in the parameters of time series is an actual task when monitoring the research processes
in digital information management systems. This task also arises when researching the issues of increasing the horizon
of prediction and minimizing the forecast error. In this paper, we investigate prediction algorithms based on models
that reproduce the dynamics of a time series in the form of artificial neural networks (ANN). Also in the work is
considered the development of algorithms for control, functioning and training of an artificial neural network in a
matrix form and obtaining an algorithm for the return substitution, with the help of which it is possible to obtain an
increase in the depth of the forecast. The paper presents the solution of the prediction problem consisting in finding
prediction estimates by minimizing the loss function-the square of the norm of the deviation of estimates from the
observed values of the time series and in determining the model coefficients by the ANN learning algorithm by the
iterative method of back-propagating errors. Application of the developed algorithms allowed to build a structural
scheme for implementing neural network forecasting, with the help of which it is possible to obtain a fairly accurate
representation of the changes in the parameters of time series in the monitoring systems of the processes under study by
the criteria of duration and the minimized error in obtaining the forecast.

Keywords: forecasting; information management systems; functional series; neural network; time series;
three-layer perceptron.
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VJIK 004

C.B. EPEMEHKO

MOJAEJIMPOBAHUE IMPOINECCOB HH®OPMAIIMOHHOI'O

B3AMMOJIEMCTBHUSA B KOMMYHUKAIIMOHHOM CPEJE T'A3OTPAHCIIOPTHBIX

NPEANPUATUN NPU BOSHUKHOBEHUU UHIUJIEHTOB

Mamemamuueckoe Mmooeruposanue OYeHKU NPOYecco8 UHPOPMAYUOHHO2O B3AUMOOEUCMBUs 8
KOMMYHUKAUUOHHOU — cpede  2a30MpaAHCHOPMHbIX  NPeOnpusmull Nnpu  8O3HUKHOBCHUU UHYUHOECHMOS
basupyemcsi Ha yenax Mapkoea ¢ OUCKDEMHbIM YETOYUCIEHHbIM 6PDeMeHeM U OMIUYAemcsl YYemom
CUHXPOHHOU U ACUHXPOHHOU 00CMABKU 0eUmazpamm 8 YCA08UAX UHYUOEHMO8.

Knrwoueswie cnosa: casomparncnopmuoe npeonpusmue; uHyuoenm, yenu Mapkosa.
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MODELING OF INFORMATION INTERACTION PROCESSES IN THE COMMUNICATION
ENVIRONMENT OF GAS TRANSPORTATION ENTERPRISES IN THE EVENT OF INCIDENTS

Mathematical modeling of evaluation of processes of information interaction in the communication
environment of the gas transportation enterprises in the event of incidents based on Markov chains with discrete and
integer time, you'll be given the synchronous and the asynchronous delivery of datagrams in terms of incidents.

Keywords: gas transportation enterprise; incident; Markov chains.
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VK 004.934
H.1. KOPCYHOB, C.H. YIHAKOBA

METO/A 1 AJITOPUTM ®OPMHUPOBAHUSA KAPTbI BUHAPHbBIX
PEYEBBIX CUTHAJIOB HEHPOHHOM CETH PACIIO3HABAHHMSA PEYH

B cmamwe npeonacaemcs 6 Kauecmee NPU3HAKOS Peue8oe0 CUSHANA UCHONb3068AMb MOYKU
IKCmMpemMymMos e2o npeocmasienus Ha niockocmu XxT. ObocHosvisaemcs Memoo Gopmuposanus maoauywl
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Paboma evinonnena npu noooepicke I'panma PODH Ne 18-48-310028 «Pazpabomka cucmemol
Ynpaeienus OUOHUYECKUMU HpOmMe3aMu KOHeYHOCmel ¢ nomowpto @yuxkyuonanvnou NIRS-
momozpaguu u IMI damyukoe Ha ocrnose Helpocemesvix Mooenei».
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METHODS AND ALGORYTHM OF FORMATION OF BINARY VERBAL SIGNALS
OF SPEECH RECONGNITION NEURAL NETWORK

The article deal with the usage of extremum points as the features of representation of speech signals on XxT
subspace. The method of formation of a table of such features for words of speech has been reasoned and the algorythm
of its realization for numerous words of continuous speech has been formulated.
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MATEMATHYECKOE U IIPOI'PAMMHOE OBECHHIEYEHHUE
BBIYUCITUTEJIBHOM TEXHUKHU U ABTOMATU3HPOBAHHBIX CUCTEM
YK 004.42

I1.C. KABAJISIHLL, C.B. HA3WHA, 10./1. PA3AHOB

IMPOI'PAMMHOE OBECIIEYEHUE
I MUHUMU3AIIUU CUHTAKCUYECKUX TUAT'PAMM

Ha ocnoge memooa munumusayuy cuHmaxcuveckux OUAspamMm, HO360IAI0UE20 Npeodpazoeams
ouazcpammel  Bupma 6 0Oonee Komnaxkmmuwie CUHMAKCUYecKue OUASPAMMbL C  MHO208X0008bIMU
KOMHOHEeHmamy, paspabomano npozpammuoe obecneuenue. Ilpoepammnoe obecneuenue nosgoisem
ABMOMAMUUPOBAL NPOYECC MUHUMUAYUY CUHMAKCUYECKUX Ouazpamm U COKpamums 3ampamvl HA
PAaspabomKy KOMRAKMHBIX MPAHCAIMOPOS A3bIKO8 NPOZPAMMUPOBAHUSL.

Knwuesvie cnosa: cunmakcuueckas ouazpamma; MUHUMU3AYUS, NPOSPAMMHOe obecnedenue,
Mpanciamop.
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SOFTWARE FOR MINIMIZING SYNTAX DIAGRAMS

Based on the method of minimizing syntax diagrams, which allows to convert the Wirth diagrams into more
compact syntax diagrams with multiport components, software has been developed. The software allows to automate
the process of minimizing syntax diagrams and reduce the cost of developing compact translators of programming
languages.

Keywords: syntax diagram; minimization; software; translator.
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TEJIEKOMMYHUKALITMOHHBIE CUCTEMbBI U KOMIIBIOTEPHBIE CETH
VK 621.391.8

A.B. BACYKMHCKMUI, 10.A. BEJIEBCKAS, A.Il. ®UCYH, P.A. PVICYH

BEPOSTHOCTHBIN CIIOCOB OIIEHKH
IOPEKTUBHOCTHU CUCTEMBI PAIMOKOHTPOJISA U MOHUTOPHUHI'A
OPTAHAMM YIPABJIEHUSA PAITUOYACTOTHOM CJTYKBbI

B cmamve obocnosan cnocob eeposmHoCmHOU OyeHKU Sh@dexmusHocmu QYHKYUOHUPOBAHUSL
PAOUOKOHMPONSL U MOHUMOPUHRA OP2AHAMU YNPAGIEHUSL PAOUOYACTOMHOU CIYIHCObL, NPeOCmagraouezo
OCHOBY 00BLEKMUBHO20 YNPABTeHUS, OYHKYUOHUPOBAHUS DAOUOYACHOMHOU CIYIHCObL U HAOAEHCaue2o
UCNONL308AHUA  PAOUOHACHOMHO20 CNEKMpd, PAOUOINEKMPOHHBIX CPEOCMS, IIEeKMPOHHBIX CPeoCcma
Maccosoti uHgopmayuu U KOMMYHUKAYUU, UHGOPMAYUOHHO-METEKOMMYHUKAYUOHHBIX MEXHOL0SU.

Kntoueevle  cnosa:  paouovacmommuas — ciayxchba;  pAOUOKOHMPONb U MOHUMOPUHE,
PAOUOINEKMPOHHbIE CPeOCmEd, Cemu C84a3U, 2NeKMPOHHble CPeOCmB8d MACCOBOU UHDOPMAYUU U MACCOBBIX
KOMMYHUKAYUL, UHDOPMAYUOHHO-METEKOMMYHUKAYUOHHbIE Cemu; Napamempuvl i NOKa3amenu cOCMmOosHUsL
PAOUOINEKMPOHHBIX — CPEOCME,  CPEOCME  MACCO80U  UHPOpMAYUU U  MACCOBLIX — KOMMYHUKAYULL,
UHDOPMAYUOHHO-MENEKOMMYHUKAYUOHHBIX Cemell, PAOUOKOHMPOTS U MOHUMOPUHZA.
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PROBABILISTIC METHOD FOR ASSESSING THE EFFECTIVENESS OF RADIO MONITORING
AND MONITORING BY THE MANAGEMENT BODIES RADIO FREQUENCY SERVICE

The article substantiates the method of probabilistic evaluation of the effectiveness of radio control and
monitoring by the control bodies of the radio frequency service, which represent the basis of objective control, the
functioning of the radio frequency service and the proper use of the radio frequency spectrum, radio electronic means,
electronic media and communication, information and telecommunication technologies.

Keywords: radio frequency service; radio control and monitoring; radio electronic means; communication
networks; electronic mass media and mass communications; information and telecommunication networks; parameters
and indicators of the state of radio electronic means, mass media and mass communications, information and
telecommunication networks, radio control and monitoring.
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K.A. UH/IIOXOB

OIIEHKA ITAPAMETPOB KAHAJIA CBs3U C UMITYJIBCHBIM LTYMOM

B cmamuve paccmomper NnOOX00 K CHUMNCEHUIO noepeutHocmu OYyeHKu MMI’I)/’]ZbCHOMV xapakmepucmuku
KaHaja CceA3u nymem yuema €20 cmamucmuk 6nopozo nopﬂOKa.

Knroueswvie cnosa: Lﬂtd)pOGdﬂ aboHenmcKas, TUHUsL C653U, UMNYIbCHAS XapakmepucmuKka KaHauia
C6A3U, UMN)JIbCHblE UWYMbL, cmamucmuKka emopoco nopﬂ()m.
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ESTIMATION OF PARAMETERS OF A COMMUNICATION CHANNEL WITH IMPULSE NOISE

The article considers the approach to reduce the error of estimation of the impulse characteristics of the
communication channel by taking into account its statistics of the second order.

Keywords: digital subscriber line; impulse characteristic of the communication channel; impulse noises;
statistics of the second order.
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A.b. DPOKNH

CITIOCOBb PACYETA HAJAE KHOCTH CJIOKHO PA3BETBJIEHHBIX CUCTEM

B cmamve, na ocnoge nposedennvix uccredosanull cnocobos (Memooos) pacuema HAOeHCHOCMU
CNIOJCHO  PA36EMGIEHHbIX CUCHEM, YCMAHOBNEHA 3ABUCUMOCMb NO  YMEHbUIEHUIO  BbIYUCTUMENbHOU
CNIOdCHOCMU npoyedyp pacyema HaoexcHocmu cucmemul céa3u. Onpedenenuro ONMumMaibHo20 cnocoba no
pacuemy napamempos HAOEICHOCU CUCMEMbl C6A3U NOCGAWEHO peueHue NOCMAGIeHHOU 3a0ayl,
HAanpasnenHou Ha GuvisgeHue Oonee dhdexmusnvix cnocobos (Memooog) pacuema noxasamenet
HaoexdCHOCMU 0eltiCmyIoWuUx Ul NPOEKMUPYeMbIX CUCIEM CEA3U C 603MONCHbIM 3A0aHUEM NOPO2OBbLIX
(0ocmamoutbix) 3Ha4eHull.

Knroueesvie cnoea: cucmema ces3U, nokaszameaiu Ha()ei)fCHOC‘mu,‘ CB5I3HbIIL nodepad); 6EPOANMHOCMb
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THE METHOD OF CALCULATING THE RELIABILITY OF COMPLEX BRANCHED SYSTEMS

In article on the basis of the survey methods for calculating the reliability of complex branched systems, the
dependence to reduce the computational complexity of calculating the reliability of the communication system
procedures. Determining the optimal method of calculation, the solution is dedicated to the task communication system
reliability parameters, on identification of more effective ways of calculating reliability indicators existing or planned
communication systems with possible assignment of thresholds

Keywords: communication system; reliability indicators; connected subgraph; communication probability.
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HHDOOPMALIMOHHAA BE30IIACHOCTH U 3ALLJUTA HHOOPMALIUH

VJIK 004.056.5

C.B. KAPACEB, A.I'' MALIKEBHMY, A.A. PBIGOJIOBJIEB, I.A. PbIbOJIOBJIEB

HAYYHO-ITPAKTUYECKHUE ITPEJJIOKEHMUSA 110 PASPABOTKE
KOPIIOPATUBHOM CUCTEMBI YIIPABJEHUS UHIIUJEHTAMHU BE3OINACHOCTH

B pabome paccmompenvi 8onpocvt nocmpoeHusi KOpnopamueHuiX CecMeHmos 20Cy0apCmeeHHOol
cucmemvl  0OHAPYICEHUs], NPeOYnpedcOeHus U JUKSUOAYUU HOCTeOCNEUll KOMNbIOMEPHbIX amax Ha
unghopmayuonnvle pecypewvt Poccuiickoti @edepayuu (I'ocCOIIKA). Ha ocnosanuu nposedennozo anaiusd
cywecmsylowux cucmem  ynpasienus uHyuoenmamu 6Oezonachocmu (CYHUB, SIEM) paspabomana
apxumexmypa kopnopamuenoti CYHUDB, o06vedunawowas ocHo8Hble nodcucmemsl: cO6opa OAHHBIX,
npeosapumenvHoll. 0bpabomku, Xxpanenus, awaiusza, npeocmaenenus. OcobeHHOCMU U B3AUMOCES3b
Mexanuzmos Qynxkyuonuposanus xopnopamusnoi CYUB npeocmasnenst 8 ude QYHKYUOHATLHOU MOOenu.
Cohopmynuposansvl HAyUHO-NpAKMuU4ecKue npedyodcerHus no npumenenuro pewernuil kiacca SIEM npu
nocmpoenuu yenmpog I ocCOIIKA.

Knrwouesvie cnosa: cucmema obnapysiceHuss u npedynpexncoeHus: KOMNbIOMEPHbIX amax, cucmema
ynpaenenus uHyudenmamu oOezonachocmu;, CYUD; ucmouynux cobwvimuii; cobvimue 06e30nACHOCMU,
UHYUOEHM, YNpagieHue UHPOPMAYUOHHOU OE30NACHOCHIbIO.
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SCIENTIFIC AND PRACTICAL PROPOSALS FOR THE DEVELOPMENT

OF AN ENTERPRISE SECURITY EVENT AND INFORMATION MANAGEMENT SYSTEM

The paper deals with the issues of building enterprise segments of the state system of detection, prevention and
elimination of consequences of computer attacks on information resources of the Russian Federation (GosSOPKA). The
results of the analysis of existing security event and information management systems (SIEM) are presented. The
architecture of the enterprise SIEM is developed, uniting the main subsystems: data collection, preliminary processing,
storage, analysis and representation. Features and interrelation of the enterprise SIEM functioning mechanisms are
presented in the form of a functional model. Scientific and practical proposals for the application of SIEM solutions in
the construction of GosSOPKA centers have been formulated.
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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
BJICMCHTHI:

— 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,

— 00OCHOBAHHUE MOJTyYCHHBIX PE3yIbTATOB;

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

— Oubnuorpadusi.

TPEBOBAHHUA K O®OPMJIEHUIO HAYYHOM CTATBH

Cratest nomkHa ObITh HaOpawa mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS TI0 IIMPUHE; a03alHbli oTcTyn — 1,25 cM, mpaBoe moie — 2 cM, JieBoe
roJie — 2 CM, TI0JIs BHU3Y U BBEPXY — 2 CM.

Oobs13aTeJIbHBIE J1eMEHTBI:

- YIK

— 3arJiaBue (Ha pyCcCKOM M aHIJIMIiCKOM fI3bIKAX)

— aHHOTanusA (HA PyCCKOM M aHIJIMICKOM fI3BIKAX)

— KJII0YeBbIE CJIOBA (HA PYCCKOM M AHTJIMHCKOM SI3BIKAX)

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
MPOHYMEPOBAHHBI.

®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
uzo0pakenme, He aonyckawtesi! Pycckue wu  rpedeckne OykBbl, a TakKke 0003HAUEHUS
TPUTOHOMETPUYECKUX (PYHKLUI HAOUPatOTCs MPSIMBIM MIPUPTOM, JTATUHCKUE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WIUTIOCTpalun (4epTeku, Tpaduku, CXeMbl, JHarpaMMbl, (POTOCHUMKH) CIETyeT
pacronarath HEMOCPEICTBEHHO TOCNE TEKCTa, B KOTOPOM OHH YIOMHWHAIOTCS BIEpBbIC. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTMUECKH ONPaBIaHHBIM, MPEICTABISIOTCS B BUAE OTAEIBbHBIX (aiinoB B ¢popmare
*.eps (Encapsulated PostScript) umu TIF pasmepom re menee 300 dpi.

CBEJEHUSA OB ABTOPAX
B xonue crateu npuBoastcs Habpanusie 10 pt cBenenus 00 aBTOpax B TakoW MOCIEIOBATENIBHOCTH:
dbamuiust, M, OTYECTBO (HONTYKUPHBIA MPHUT); yupekIeHHEe VI OpraHu3alus, yueHas CTeleHb, YIeHOe
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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