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UHopMayuoHHbIe cucmeMbl U mexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
YK 621.396.96
A. X. AJIb-OJIXAPU

NCCIEJOBAHUE BJIMAHUA TEOMETPUYECKOI'O PACIIPEJAEJIEHUSA
ITYHKTOB IIPUEMA 1 UCTOYHUKA PATUOU3JTYUYEHUA
HA TOYHOCTbH [TIO3UIIMOHUPOBAHUA

B nacmosuyeii pabome 6vinoineHa OYeHKA GAUAHUSA 2EOMEMPUUECKO20 PACHpeoenenus NYHKMOG
npuema u UCMOYHUKA pAOUOU3NYYEHUs HA MOYHOCMb no3uyuonHuposanus. Haubonee obwuii napamemp,
UCNONb3YeMblll Ol OYEHKU  GIUAHUSA — 2eOMempuu  63aUMHO20  PACHONOMNCEHUs HA — MOYHOCMb
nosuyuonuposanusi UPU, sensemcs ceomempuueckuti ghaxmop crudicenuss mounocmu (GDOP, geometric
dilution of precision). GDOP seusiemcs mepoil mo2o, HACKOALKO OWUOKA 8 OnpedeneHUUu MeCmonoONCEHUs
3aeucum om 63AUMHO20 PpACNONodceHuss nyHkmoe npuema u HPH. Pesynomamul ucciedosanus
nokasvigarom, umo GDOP sensemca naumenvuwium, xoeoa UPHU naxooumcs 6 yeHmpe medxncoy nyHKMAMU
npuema u cocmasnsem 0,99 ons 4 nynkmos npuema u 0,87 ona 6 nynkmog npuema u 6viCmpo 8ospacmaen,
ecnu HPU nepemewaemca om yeumpa. Ilpu yeneuenuu koauuecmea nynkmoe npuema GDOP
VMEHbULACCS, YO NPUEOOUM K NOGLIUUEHUIO TMOYHOCIU NO3UYUOHUPOBAHUS.

Knwouesvie cnosa: pazHocmuo-oarbHOMEPHLIL MemoO0, 2eOMempudecKull Gaxmop CHUNCeHUs.
mounocmu,; ancopumm I aycca-Hvlomona,; onpedenenue MecmonoioiceHus; UCTOYHUK paouou3iy4eHusl.
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A.X. AL’-ODXARI (Post-graduate Student of the Department
of Radio Communication and Broadcasting)

The Bonch-Bruevich Saint - Petersburg State University of Telecommunications, Saint - Petersburg

RESEARCH OF THE IMPACT OF GEOMETRIC DISTRIBUTION OF THE RECEIVING STATIONS

AND THE RADIATION SOURCE ON THE POSITIONING ACCURACY

In this paper we estimate the effect of the geometrical Dilution of Precision of the receiving stations and the
radiation source on the positioning accuracy. The most general parameter used to assess the impact of the geometry on
the final accuracy is the Geometrical Dilution of Precision (GDOP). The GDOP is a measure of how much the location
error that results from Time Difference measurement errors depends on the radiation source / receiving stations
relative geometry. The results of the research show that the GDOP is the smallest when the radiation source is at the
center between receiving stations and is 0.99 for 6 receiving stations and is 0.87 for 4 and increases quickly if the
radiation source moves out of the center, which leads to improve the accuracy of positioning.

Keywords: Range-difference method; the Geometrical Dilution of Precision; Gauss-Newton algorithm;
location determination; radiation source.
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MOJIEJIb IBETOBOM TUCKPETU3AILIAU CUTHAJIOB

Pewena 3a0aua oyenxu mounocmu Ouckpemuzayuu 8 paziuunblx Y8emoguix niockocmsx. Ionyuenv
Mamemamuueckue 3asucumocmu, onpeoensrowue cmpykmypy CCD  kax  Ouckpemuzamopa npu
CKAHUPOBAHUU YBETNHBIX UZ00OPANHCEHUIL.
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ESTIMATION OF THE ACCURACY OF DISCRETEIZATION
IN DIFFERENT COLOR PLANES

It solved the problem of estimating the sampling accuracy in different color planes. Mathematical
dependencies that determine the structure of CCD as a sampler when scanning color images are obtained.

Keywords: motion tracing; luminous flux; digital image model; discretization.
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VJIK 621.397
E.B. BOJITOBA

CBOMCTBA CYBUHTEPBAJIbHBIX MATPHII
ABYMEPHOT'O KOCHUHYCHOI'O ITPEOBPA3OBAHUA

B cmamwve 0ns 08ymepHoO20 KOCUHYCHO20 NpeoOPA308aAHUSL PACCMOMPEHA cucmema OAa3UCHbIX
@yHkyui, nokazana cnpasedausocms pagencmaa llapcesans, nocmpoena nooooaacms npoOCMpPAHCHEEHHbIX
yacmom, 051 KOMOPOU 66e0eHbl NOHAMUSA YACMU U O0AU IHepeUU KOCUHYCHO20 Npeobpa308aHus
uzobpasicenusi. B kavecmee npumepa pacnpedeneHusi 0ojell dHepeuu KOCUHYCHO20 Hpeobpa308aHus
npugedenvl 3HAYeHus 00aell IHepeUul U300paAdsCenus 8 COOMBEMCmBYIOuUX No0oOIACmAX npu pazoueHuu
obracmu nPOCMPAHCMBEHHBIX YACTNOM HA PABHOGeNUKUe nooobaacmu. BeiuuciumenbHole IKCHEPUMEHb
nokasanu OONbLUWYIO COCPEOOMOUYEHHOCMb 8 NOO00ONACMAX HUBKUX YACMOmM SHEpeuu  KOCUHYCHO20
npeobpazosanus no cpasHenuio ¢ npeobpasosanuem Pypve. Beedeno nousmue cyouHmMep8anbHOUL MAMpPULbL
KOCUHYCHO20 Nnpeobpa3o8aHus U paccMOmpeHvl ee Ccoucmed. Buiuuciumenvuvle IKCnepUMeHmbl
ULIHOCMPUPYIOM HAludue y cyOUHmMepeaIbHblx Mampuy coOCMEeHHbIX yucei, oauskux Kk eounuye. lloxazaro,
YmMo JHepeusi KOCUHYCHO20 NpeoOpazo8aHusi COOCMBEHHLIX GeKMOPO8 CYOUHMEPBATbHBIX Mampuy,
COOMBEMCMEYIOWUX ~ COOCMBEHHbIM — YUCIAM,  PAGHBIM — eOuHuye, HNOIHOCHbIO  COOEPICUMCs 8
coomeemcmayoujeti n000oaacmu NPOCMPAHCMEEHHBIX YACTHOM.

Knwouesvie cnosa: rocumycnoe npeobpazoganue; noo00OIACMb NPOCMPAHCIMGEHHBIX YACMOM,
cnekmp,; cyOuRmepsaIbHble MaAmpuybl, SHepeus COOCMBEEHHBIX 8EKMOPO8.
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THE PROPERTIES OF SUBINTERVAL MATRICES
FOR A TWO-DIMENSIONAL COSINE TRANSFORM

In the paper we consider a system of basis functions for a two-dimensional cosine transform. The validity of
the Parseval equality is shown for this transmorm. A subdomain of spatial frequencies is constructed. The concepts of
the part and the fraction of the energy of the cosine image transform are introduced for this subdomain. As an example
of the cosine transform energy parts distribution, the image energy parts are given for corresponding subdomains
received by splitting the region of spatial frequencies into equal subdomains. Computational experiments showed great
cosine energy concentration in the low frequencies subdomains as compared with the Fourier transform. The concept of
the subinterval matrices of the cosine transform is introduced and their properties are considered. Computational
experiments illustrated the existence of subinterval matrices eigenvalues almost equal to one. It was shown that the
energy of the cosine transform of the eigenvectors of subinterval matrices corresponding to eigenvalues equal to one is
completely contained in the corresponding subarea of spatial frequencies.

Keywords: cosine transform; subdomain of spatial frequencies; spectrum, subinterval matrix; energy of

eigenvector.
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VIIK 004.

B.H. BOJIKOB, A.1. COPOKHH, 10.0. COPOKNHA

3AJIAYHA CO3JAHUS 3D MOAEJIN OB BEKTA
HA OCHOBE [IU®POBBIX CTEPEOU30BPAKEHUI

B cmamve paccmampusaromcs npoyecc cozdanus 3D moodenu obvexma na ocHoge yuposvix
cmepeousobpaxcenui. Ilpedcmasnenvl ocHoguvle 3adauu, eo3nuxaowue npu nocmpoenuu 3D moodeneii
00vekmos. B obwem 6ude NoKa3vlealomcs OCHOBHblE CLOMCHOCMU, BO3ZHUKAIOWUe 6 Xooe Quibmpayuu,
pexmugurayuy u NOUCKa 0cobbIX MOYEK HA CIMEPeoU300PANCEHUAX U NYMU UX PEULeHUS.

Knwouesvie cnosa: 3D moodenv;, mpexmepnas pekoncmpyKkyus, @uibmpayus, peKmuuxayus,
ONOpHAsA MOYKA.
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THE PROBLEM OF CREATING A 3D MODEL OF THE OBJECT
BASED ON DIGITAL STEREO

The article deals with the process of creating a 3D model of objects based on stereo images. The main
problems arising in the construction of 3D models of objects and their features are presented. The features of filtering,
alignment and searching for reference points on images are shown, in general terms.
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A.B. 3BAT'MHIEBA, N1.C. KOHCTAHTHUHOB

MOJEJIA 3BOJTIOITAOHHOI'O PA3BUTHUA PETHOHOB .
HA OCHOBE IIOKA3ATEJIEU BJIAI'OYCTPOUCTBA I'OPOACKHUX TEPPUTOPUU

B pabome npeonooxcenvi ¢henomenonocuueckue Mmooenu, Xapaxkmepusyrouiue 380JHOYUOHHOE
pazeumue pezuonos. Moodenu ocHo8ambl HA NPeOCMAGIEHUU COCMOSHUL 00bEKMOo8 uepe3 COBMecmuble
coOblmuUsL  OOHOBPEMEHHO20 HAONIOOCHUs HECKOAbKUX UHOUKAMUBHBIX HOoKaszamenel. B  kavecmee
uHgopmayuoHnol 06azvl 018 paspabomxu mooenell UCHONb308aH Maccug OanHblx DedepanvbHoll CryxHcOb
20CY0apCmMEeHHOU Cmamucmuxu, cooepaicawull 3navenus 46 nokazameneu o 79 peeuonos Poccuiickou
Deoepayuu 6 nepuod ¢ 2005 no 2015 200vl. Ha ocnose npumenenus pazpabomanuvix mooeneti onpeoeietvl
BENUYUHbL  NOMEHYUANd COCMOAHUA O00beKMo8 8 MHO2OMEPHOM NpOCMpaHcmee nokasamenei U
VCMAHOBNIEHbI PAH2U KAXHCO020 U3 pecuono8 Poccuu, ceazanuvie ¢ yposuem u memnamu 61a20ycmpoicmea
2opoockux meppumopuii. Ilposeden ananus u cpagHUMeNbHAsI OYEHKA NOJYHYEHHBIX OaHHbIX. Pezynrvmamut
pabomvl umerom npaKmuiecKkoe 3HayeHue OJisl CMpPAmesuyecKoeo NIAHUPOBAHUS pa36UMUs 20POOCKUX
meppumopuii.

Knwouesvie cnoea: modenu 380m0YUOHHOZ0 pa3eumusi 00bLEKMO8, Cmamucmudeckue OanHble,
UHOUKAMUBHbIE NOKA3AMENU, COBMECMHble COObIMUS U UX BePOSMHOCMU, MHOSONAPAMEMPULECKOe
pamdicuposanue; YposHu u memnuvl 61a20yCmMpoucmead 20pOOCKUX meppumopui.
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Phenomenological models characterizing the regions evolutionary development are proposed in this work.
Models are based on the representation of objects states through several indicative indicators simultaneous observation
joint events. As an information base for model development, a data array from the Federal State Statistics Service was
used, containing 46 indicators for 79 Russian Federation regions in the period from 2005 to 2015. Based on the
developed models application, the objects state potentials in a multidimensional space of indicators have been
determined and the ranks of each Russian regions have been determined, related to the urban areas level and
improvement pace. The analysis and comparative evaluation of the obtained data is carried out. The results of the work
are in practical importance for urban areas development strategic planning.

Keywords: objects evolutionary development models; statistical data; indicative indicators; joint events and
their probabilities; multiparametric ranking; levels and rates of urban areas improvement.
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HUHDOPMAITMOHHBIE TEXHOJIOI'MHU B COITUAJIBHO-DKOHOMUYECKHUX
U OPI'AHU3ALIMOHHO-TEXHUYECKUX CUCTEMAX
VIIK 004.5

A.B. ABJIEEB, A.JI. AOGAHACOB, B.B. BAJIVXOB, E.Il. EMEJIbAHOBA,
H.A.3AT'OPOJJHUX, A.C. KOBPM)XKHH, P.A. JIVHEB, P.I'. IIOJIIKOB, JI.C. CE3OHOB,
A.A. CTbIUVYK, A.E. SICTPEGKOB

MEXAHW3M BAJIMJAIIUU CO3JABAEMBIX CTPYKTYP JAHHBIX /IS CBOPA,
OBMEHA U PACIHIPEJAEJIEHHOI'O XPAHEHUSA '’EOMH®OPMALIUN

B oannoii cmamve asmopol Onucwl8aOm Mexanusm 6aiu0ayUU coO30A6aemMblx CIMpPYKmMyp OAHHbIX Ois
cbopa, obmena u pacnpedeieHno2o xpanenus ceourgopmayuu. Ilpusedena ouazpamma 6a3 oannvix UML
07151 MPABUIL AIUOAYUU CO30a8aemblx cmpykmyp daunwix. [locmpoena ouacpamma desmenvrocmu UML 0ns
sanMUOAYUU U COXPAHEHUS, NPUCIAHHBIX NOIL306AMeNeM OAHHbIX NO MURAM COXPAHSAEMbIX CMPYKMYP
noavzosamens. Co30anue Mexanusmos earuoayuu co30a8aemvlx CMpyKmyp OaHHuIX 01 coopa, obmena u
PACNPEOeNeHHO20  XPAHEHUsl  2eOUHOpMayuu  AGIAEMCs  HEOMbEMAEMOU  YACMbI0  UCHOb308AHUS
2COUHDOPMAYUOHHBIX CUCTEM, 8 PATUUHBIX OOIACMAX HAPOOHO20 XO3AUCMEA.
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THE MECHANISM OF VALIDATION OF THE CREATED STRUCTURES OF DATA FOR COLLECTING,
EXCHANGE AND THE DISTRIBUTED STORAGE OF GEOINFORMATION

In this article authors describe the mechanism of validation of the created data structures for collection,
exchange and the distributed geoinformation storage. The chart of the UML databases for rules of validation of the
created data structures is provided. UML workflow chart for the validation and saving sent by the user of data on types
of the saved structures of the user is constructed. Creation of mechanisms of validation of the created data structures
for collection, exchange and the distributed storage of geoinformation is an integral part of use of geographic
information systems, in different fields of the national economy.

Keywords: electronic service; web service; geoinformation network; geosocial network; geosocial media;
geoinformation service; Internet; validation.
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YK 004.67
B.1. ABEPYEHKOB, f.A. LIBEIIOB

WH®OPMAIIMOHHAS MOJIJAEPKKA TIPUHATHS PEIIEHUI
TP PASMEIIEHUU I'OCYJAPCTBEHHBIX 3AKA30B
C YYETOM JUHAMUKU UBMEHEHUSA KOTUPOBOK LHEHHBIX BYMATI

B cmamve paccmompeHnbl mamemamuidecKue Mmooenu u aneopummal, UCnOib3yemoble onst npouedypbl
anaiuza U3IMeHeHUusl Komupoeok d)OHdO@OZO POIHKA. Onucano COBpeEMEHHOE CcOoCmosiHue npedMemHOﬁ
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obnacmu u 000CHOBAHA HEOOXOOUMOCMb NOUCKA HOBLIX NOOX0008 K 00pabomke OUpIHCesblX OAHHbBIX.
Vxazanor npunyunuanvuvie ocobennocmu npogedenuss MEXHUHECKO20 AHAAU3A PbIHKA YEeHHbIX OyMmae.
Beeoeno nonamue rxospuyuenma necmadburvrocmu axyuu. Ilpednoowcensvt mamemamudeckue mooeiu u
Aneopummvl UHMELIeKMYAIbHOU 00pabomKu undopmayuu Onsl peuwenus 3a0auu NPUHAMUsL Peuenus 8
chepe pasmewenus 20Cy0apCcmeenHuvix 3aka3os. llokazana 603MONCHOCHb NPAKMUYECKO20 HPULONCEHUS.
ONUCAHHBIX CXeM U ANCOPUTNMOS.

Knwueevie cnoea: mexnuueckuil AHAJIU3;, OCYULIAIMOopsl, Kilacmepusayus, e6epemeHnvle pﬂabl,’
mamemamuveckoe Modefzupoeaﬂue; mpeﬂd; Kpumepuu onmumailbHOCmu, npocHo3Uposarnue, KoOmuposKu
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DECISION-MAKING INFORMATION SUPPORT AT PLACEMENT
OF THE STATE ORDERS TAKING INTO ACCOUNT DYNAMICS
OF SECURITIES QUOTATION CHANGES

The mathematical models and algorithms used for the procedure of the analysis of the quotations’ changing of
the stock market are considered in the article. Described the current state of subject domain and prove the need of
searching of new approaches to processing of exchange data. The basic features of carrying out the technical analysis
of securities market are specified. Entered the concept of coefficient of instability of the action. The mathematical
models and algorithms of intellectual information processing for the solution of a problem of decision-making in the
sphere of placement of the state orders are offered. Shown the possibility of the practical application of the described
schemes and algorithms.

Keywords: technical analysis, oscillators; clustering; temporary ranks; mathematical modeling; trend; criteria
of optimality; forecasting; stock quotations.
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VIIK 004.93
I1.0. APXUITOB

UH®OPMAILIMOHHAS TEXHOJIOT USl BBISIBJIEHUS AHOMAJIUI
HA ®OTOTI'PA®UAX OB BEKTOB ) KAJIUIHO-KOMMYHAJIBHOT'O XO3SMCTBA

B cmamve asmop onucvidaem UHGOPMAYUOHHYIO MEXHONIO2UIO BbIAGNICHUS AHOMAUN NpU
obpabomke OAHHLIX  AIPOPOMOCHEMKU O0OBEKMOB  IHCUTUWHO-KOMMYHATbHO20 — Xo3sticmea.  annas
UHOPMAYUOHHAA MEXHON02US COCTNOUM U3 HeCKOAbKUX Onepayull, NO360IAI0UUX BbIAGIAMb B03MONCHbIE
AHOMANUU HA YEeMHBIX omMOocpausx, NONYUEHHbIX HPU AIPOPOMOcLemMKe UHCHEKMUPYeMblX 00beKmog
HCUNULYHO-KOMMYHANLHO20 XO3AUCMEA, AHATUSUPYSA YBEMOBblEe U NPOCHIPAHCMBEHHbIE XAPAKMEPUCTMUKU
6b10€NIeHHBIX ONOPHBIX MOYEK.

Knwuesvie cnosa: aspogomocvemra, ¢omoepagus; yeem; usobpadicenue, NUKCelb, 30HA
MOAEPAHMHOCMU, KOHMYPbL 00BeKMaA; 0cobble MOUKU.
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INFORMATION TECHNOLOGY FOR DETECTION OF ANOMALIES
IN THE PHOTOS OF THE HOUSING

In the article the author describes the information technology anomaly detection in data processing of aerial
photography of objects of housing and communal services. This information technology consists of several operations,
which allows to detect possible anomalies in color photographs obtained from aerial photography of inspected housing,
analyzing color and spatial characteristics of the designated control points.

Keywords: aerial photography; photograph; color; image; pixel; zone of tolerance; the contours of the object;
singular points.
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YK 004
B.T. EPEMEHKO, A.C. MUILLINH

CIIOCOBb OHEHKHU HAJIEKHOCTH CJOKHbBIX OPTAHU3AIIMOHHBIX CUCTEM

B oannoti cmamee paccmampusaromcs 60npocvl OYeHKU HAOEHCHOCIU CLONCHBIX OPSAHUSAYUOHHBIX
cucmem. Ilpeonazaemcs cnocod bivucieHUss NPUOIUNCEHHBIX 8bIPANCEHUN PYHKYUU HAOEHCHOCU CLONCHBIX
opeanuzayuonnvix cucmem. llpu paccmompenuu cnocob6o8 oyenku GyHKYull HadeicHocmu npeonazaemcs
UCNOTb306AHUE MEMOOA NO2TIOWEHUSL HEHYIeBbIX DNEMEHMO8, COKpauaioujee 6pems pacuemoa.

Knwouesvie cnosa: HadexiCHOCMb, CRONCHAS OP2AHUSAYUOHHAS cucmema; pabomocnocoOHOCmy,
MOHOMOHHAS CIMPYKMYPA.
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Associate Professor of the Department «Information Systems in Activity Ministry of internal Affairsy)
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THE MODEL OF ESTIMATION OF RELIABILITY OF COMPLEX ORGANIZATIONAL SYSTEMS
This article addresses the estimation of reliability of complex organizational systems. A method of calculating
approximate expressions of the reliability function of complex organizational systems. When considering ways to assess
reliability, the use of the method of absorption of non-zero elements reduces the computation time.
Keywords: reliability; complex organizational system; efficiency; steady structure.
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YK 519.816 5 5
N.M. 3AULIEB, T.B. 3AULIEBA, M.B. IUIOHNPEHKO,
B.B. TIOMAKMWH, H.IL. TYTUBLEBA

MHOTI'OKPUTEPUAJIbHBIN BBIBOP KOPIIOPATUBHOM CUCTEMBI
C IPUMEHEHUEM WHCTPYMEHTAJIBHBIX CPEJICTB
MOBBIIEHWSI CTENEHU COTJIACOBAHHOCTH MATPHIL
MMAPHBIX CPABHEHUI

B cmamve paccmompen mmocoxkpumepuanbhvlii n00x00 K 6b100pY KOPNOPAMUGHBIX UHDOPMAYUOHHBIX
cucmem (KHUC) Ha ocnose ux ¢hynxkyuonanvuvix xapakmepucmuk. bouiu cghopmynuposanvt kpumepuu 0ns
cpasuenusi KUC u nposedena uepapxuueckas npoyedypa ux MHO2OKPUMEPUATIbHO20 0MOOpA ¢ UCHOIb308AHUEM
MoOughukayuu Memooa ananuza uepapxuil. JJocmouHcmeom 0aHHO20 noOX00a A6IAemcs obecneueHue xopouerl
coenacosannocmu 0151 mampuy napuwix cpasuenuti (MI1C) evicokux nopsoxos.

Kntouesvie cnosa: wxopnopamushvie uH@GOPMAYUOHHBIE CUCHEMbL, MHOLOKPUMEPUATLHLILL  BbIO0D;
Mampuybl NAPHLIX CPABHEHUTL; NOBbIUIEHUE COTLACOBAHHOCTIU.

Hccneoosanue evinonneno 6 pamkax peanuzauuu KOMNIEKCHO20 npoeékma no CO30aHUI0
6bICOKOMEXHO102UYHO020 npouseoocmea «Pa3pa60ml<a Memooonozuu u UHCMPDYMEHMAIbHbIX cpedcme
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AOMUHUCIIPAMUBHO-YNPAGTIEHUECKUX NPOUECCO8 6 DPAMKAX YCHAHOGACHHBIX NOJIHOMOUUILY, WUPD
«2017-218-09-187»; nocmanoenenue Ilpasumenvcmea Poccuiickoii @edepayuu Ne 218 om 9 anpensn
2010 ..
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MULTICRITERIA SELECTION OF A CORPORATE SYSTEM WITH THE USE OF TOOLS
TO IMPROVE THE CONSISTENCY OF MATRICES OF PAIRED COMPARISONS

The paper describes multicriteria approach for the selection of corporate information systems (CISs) on the basis of
their functional characteristics. Criteria for comparing of CISs were formulated and a hierarchical procedure for their
multi-criteria selection with the use of the modification of the analytical hierarchy process was carried out. The
advantage of this approach is the provision of improving consistency for high-order matrices of paired comparisons
(MPC).

Keywords: corporate information systems; multicriteria selection; matrices of paired comparisons; enhancing
coherence.
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VJIK 004.422.8
E.C. KABBIIIKO, O.B. [IPOCTUTEHKO, A.1O. POI'OB, B.1. XAJIUMOH

JIMCTAHIIMOHHBIA MPOT' PAMMHO-AJITOPUTMHUYECKU KOMILIEKC
HA OCHOBE CHUCTEMBI IOJJJAEPKKW MMPUHATHS PEIIEHUIA
PEAJIBHOI'O BPEMEHU

Hannas  paboma  noceswena  paspabomre  NPOSPAMMHO-AALOPUMMULECKO20 — KOMNIEKCA
peanuzyioweco IKCNEPmHYI0 cucmemy 8 Guoe Cucmemvl NOO0EPIHCKU NPUHAMUS pPeueHUll 8 pPealbHOM
8peMeHU HA OCHO8e mabauy peuwieHul. B KoOMHIeKce peanu308aHbl OCHOBHblE 3J1eMEeHmbl IKCNEPMHbIX
cucmem — 6aza OaHHbX, 0a3a 3HAHUL, MAWUHA 8bI600A, 4 MAKNHCE NPUMEHEHbl KIUeHM-Cep8epHble
mexHor02UuY 01 06MeHa OnepamueHou UHGoOpMayuelt Medxtcoy cepeepom U KiueHmamu.

Knrouesvle cnosa: skcnepmmvie cucmembvl;, NpOSPAMMHO-AN2OPUMMUYECKULL KOMNLEKC, CUCHEMbl
NO00EPICKY NPUHAMUS PeULeH UL, KTUEHM-CEPEEPHble MEXHON0SUU.
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DISTANCE-TYPE PROGRAM-ALGORITHM COMPLEX BASED
ON REAL TIME DECISION-MAKING SUPPORT SYSTEMS

This work is devoted to the development of a software and algorithmic complex that implements an expert
system in the form of a decision support system in real time based on decision tables. The complex implements the main
elements of expert systems - database, knowledge base, output machine, and also client-server technologies are used to
exchange operational information between the server and clients.

Keywords: expert systems; program and algorithm complex; decision-making support systems; client-server
technology.
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MATEMATUYECKOE U IIPOI'PAMMHOE OFECIIEYEHUE
BBIYUCIIUTEJIBHOM TEXHUKH U ABTOMATH3UPOBAHHBIX CUCTEM
VJIK 654.15

A.1IO0. IEMUH, A.H. OPEILIINH, H.A. OPEILMH, B.A. CMUPHbIX

MOJIEJb ABTOMATHU3UPOBAHHOW CUCTEMBI KOHTPO.IS
TEXHUYECKOI'O COCTOAHUA OBBEKTOB JOCTYIIA
KAK CUCTEMbI MACCOBOI'O OBCJIYKUBAHUA

Copmynuposana 6 mamemamuyeckux 8bipaANCEHUAX 3a0aia Ad8MOMAMU3AYUU NPOYECCd OPSaHU3AYUL
KOHMPOTA MeXHUYeCKO20 COCMOAHUA 00BEeKMO8 CUCMeMbl KOHMPOIA U YNpAeieHus OOCMYNOM HA OCHO8e
MEXHONIOSUU UPTYATLHBIX NPUOOPOB.

Knroueewvie cnosa: cucmema KOHmMPpOIJisl U ynpaejlerusl ()OCﬂ’lyI’ZOM,' asmomamusupoearrias cucmema
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MODEL OF THE AUTOMATED CONTROL SYSTEM TECHNICAL CONDITION OF OBJECTS
OF ACCESS AS SYSTEMS OF MASS SERVICE

Formulated in mathematical terms the problem of automation of process of control of technical condition of
objects and control systems and access control based on virtual instrumentation.

Keywords: control system and access control; automated control systems technical condition of the objects
access control; queueing system; security; discipline and type of service system.
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ARCHITECTURE OF RESEARCH STAND SAFETY INFRASTRUCTURES
DISTRIBUTED INFORMATION AND COMPUTING ENVIRONMENT

In this article, the authors propose the architecture of a research stand for the security infrastructure of a
distributed information and computing environment in the form of a distributed network of portals. This research stand
provides an opportunity to assess the security, performance and resiliency of the portal network.

Keywords: security infrastructure; distributed information and computing environment; network of portals.
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YK 53.08

J.C. KOXVYXOB, C.H. JIASAPEB, B.A. JIIOBMIMOB

OIIEHKA ®YHKIIMOHAJBHBIX BO3MOKHOCTEM
U TEXHUYECKUX XAPAKTEPUCTHUK CPEJICTB U3MEPEHUM
NHO®POKOMMYHUKAIIMOHHBIX CUCTEM

B cmamve npedcmasnen nooxo0 K oyeuxe QYHKYUOHANLHBIX BOZMOICHOCHEN U MEXHUUECKUX
Xapaxmepucmux 2pynnvl cpeocme uUsMepeHuti UHQOKOMMYHUKAYUOHHBIX cucmem. [Iposedennas oyenka
no360sem 000CHOBAHHO obOecneuumv 6blO0P KOHKPEMHbIX OOHOMUNHBIX CPEOCmE U3MepeHull U3
paccmampusaemozo (ChopmuposannHoz2o, NPeodioHCeHHO20) MHOMNCECmBd, KOMOpbvle UMEIOMCa HA PbiHKe

npooaxc.

Knrouesvie cnosa: qu)OKOMMyHMKGquHHa}l cucmema, cpedcmea ceA3u, 3a0ayu NPUHAMUA

peuieHull.
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REPRESENTING INFORMATION SECURITY EVENT

The issues of preliminary processing of registered security events implemented in security information and
event management systems (SIEM) are considered. The main factors influencing the performance of the data
normalization procedure and the efficiency of SIEM solutions are indicated. The shortcomings of existing event formats
are outlined, general requirements for a unified data model of the security event are formulated.

Keywords: event source; security event; incident; normalization; data model; information security
management; SIEM.
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TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIfl ONY0JIMKOBAHUS B JKypHAJIe
«AHpopMauMOHHbIE CHCTEMbI M TEXHOJIOT UM

OBIIIME TPEBOBAHUSA

O0BveM MaTepmaia, HpeagaraeMoro K MyOJHKalMd, W3MEPSAETCsl CTpaHWLAMH TEKCTa Ha JIMCTax
dpopmata A4 u comepxur oT 4 10 9 cTpaHHUI; BCE CTPAHUIBI PYKONHCH JOJDKHBI UMETh CIUIONIHYIO
HyMEpaLuio.

B ognom cOopHHKEe MOeT ObITh OMyOJMKOBaHA TOJNBKO OJAHA CTaThid OJHOIO aBTOPA, BKIIOYAs
COaBTOPCTBO.

IInara ¢ acnmupaHTOB 32 MyOIHUKAIMIO PYKOITUCEH HE B3UMAETCS.

AHHOTaMM BCeX MyOJMKYEeMBbIX MaTepHajioB, KIIOUEBBIE CIIOBA, HHGQOpMAIHsi 00 aBTOpax, CIHUCKU
TUTEpaTypsl OyAyT HAXOAUTHCS B CBOOOTHOM JIOCTYIE Ha CaliTe COOTBETCTBYIOIIETO JKypHala W Ha caiTe
Poccwiickoit HaywyHOI anexTpoHHOH 6nbmmoTexn — PYHObB (Poccuiickuii nHAEKC HAyIHOTO UTUPOBAHUS).

TPEBOBAHUS K COJEPKAHUIO HAYYHOM CTATbU

Hayunast craresi, mpenocraBisiemMas B JKypHaJbl, JOJDKHA HMMETh CIEAyIONe 00s3aTelbHbIe
JIIEMEHTBI:

— MOCTAaHOBKa MPOOJIEMBI MITH 33]]a4d B 00LIEM BUJIC;

— aHaJu3 TOCTWKEHWH M MyOJMMKalHui, B KOTOPBIX MpeiaraeTcsl peuieHne JaHHOW MPOoOIeMbl Wiln
3aJ]auu, Ha KOTOPBIE OMIMPAETCS aBTOP, BBIJICIIEHUE HAYIHOW HOBU3HBL;

— WCCIIe0BATeNIbCKAs YacTh;

— 000CHOBaHHUE MOITYYCHHBIX PE3yIbTaTOB;

— BBIBOJBl 10 JIAHHOMY HCCIIEJOBAHUIO M TEPCIEKTHBBI NAIBHEHIIET0 pa3BUTUS JTaHHOTO
HAaIpaBJICHUS;

— Oubmmorpadus.

TPEBOBAHUSA K O®OPMJIEHUIO HAYUYHOM CTATHBA

Cratbss nomkHa ObiTh HaOpana wmpudrom Times New Roman, pasmep 12 pt ¢ oauHapHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS 10 IIUPUHE; a0d3auHblid orcTyn — 1,25 oM, npaBoe moie — 2 cM, JieBoe
roJie — 2 CM, TIOJIsS BHU3Y U BBEPXY — 2 CM.

Oobs13aTesbHBIE )1eMEHTBhI:

- YIK

— 3arJjiaBue (Ha pycCKOM M aHIJIMIICKOM SI3bIKAX)

— aHHOTauus (HA PyCCKOM U AHIVIMICKOM SI3bIKAX)

— KJIIO4YeBble CJIOBA (HA PyCCKOM M aHIJIMICKOM SI3bIKAX)

CIUCOK JINTePATYPhl, HA KOTOPYIO aBTOP CCBHUIAETCS B TEKCTE CTATHH.

TABHI/ILILI PUCYHKH, ®OPMVYJIbI

Bce Tabnuibl, pUCYHKHM W OCHOBHBIC (POPMYIIBI, TMPHBEJCHHbIE B TEKCTE CTaTbU, JOJDKHBI OBITh
MPOHYMEPOBAHBI.

®dopmyasl crienyer HabupaTh B pegakrope hopmyn Microsoft Equation 3.0 ¢ pasmepamu: oObIuHbII
wpudt — 12 pt, kpynusiii uagekc — 10 pt , menkuil uHgexkc — 8 pt. MopmyJibl, BHEAPEHHbIE KaK
u3o0pakenue, He jgomyckarwTtcs! Pycckue u rTpedeckme OyKBB, a Takke 00O03HAYCHUS
TPUTOHOMETPUYECKUX (HYHKUMI HAOUPaIOTCS MPSIMBIM IIPUPTOM, TATHHCKHE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WUIIOCTpauu (YepTeskH, TpaduKu, CXeMbl, JUarpaMMbl, POTOCHUMKH) CIEIyeT
pacronarath HEMOCPEICTBEHHO TOCNE TEKCTa, B KOTOPOM OHH YIOMHHAIOTCS BIEpBbIC. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTNPaBIAHHBIM, MPEJCTABISIOTCS B BUJIE OT/ACIBHBIX (ailiioB B opmare
*.eps (Encapsulated PostScript) nim TIF pazmepom we menee 300 dpi.

CBEJEHHS Ob ABTOPAX
B xonue crateu npuBoastcs Habpanusie 10 pt cBenenus 00 aBTOpax B TakoW MOCIEIOBATENIBHOCTH:
(dbamuust, UM, OTYECTBO (HONYKUPHBIHA IWPHT); yUpeKICHHE UM OPraHU3alus, yueHas CTEleHb, YIeHOe
3BaHUe, JOIDKHOCTb, ajipec, TenedoH, dJeKTpoHHas mouta (00braHbd mpudT). CBeleHHs 00 aBTOpax TaKxKe
MPEIOCTABISIOTCS OTACIBHBIM (DailioM U 00sI3aTeNbHO AyOIUPYIOTCS Ha aHTIIMHCKOM SI3BIKE.
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