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MATEMATHYECKOE H ITPOI'PAMMHOE OBECIIEYEHUE
BBIYHUC/THTETbHOH TEXHUKH H ABTOMATH3HPOBAHHBIX CHCTEM

VJIK 004.627
B.B. MYPOMIIEB, B.B. JOMAKWH, B.B. MUIIIYHUH
MOAXO/ K YJIYYIIEHUAIO AJITOPUTMOB TPAMMATUYECKOTO CKATHSA

Paccmompenvl  6ompocbt  nocmpoenus  aneopummos8 — cpamMMamudecKo2o  CoCAmusl.
Pacemompen ancopumm SEQUITUR, sensiowutics oOnum uz naubonee u3seCmuvix aicopummos,
UCHONBL3YIOWUIICS. NPU NOCTHPOEHUU KOO08, OCHOBAHHLIX HA epammamukax. IIpednosicen nooxod x
VAYYUEHUTO AN2OPUTIMOB SPAMMAMUYLECKO20 CHCAMUSL.

Knioueswie cnosa: cocamue; cocamue 6e3 nomeps; epammamuieckue MoOenu; KOHMeKCmHo-
c80600Has epammamuxa; areopumm SEQUITUR,
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THE APPROACH TO GRAMMATICAL COMPRESSION ALGORITHMSIMPROVEMENT

The problems of constructing a grammatical compression algorithms. The algorithm SEQUITUR, which is one
of the most popular algorithms used in the construction of codes based on grammars. An approach to improving
compression algorithms grammar.

Keywords: compression; lossess compression; the grammatical model; context-free grammar; the algorithm
SEQUITUR.
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VJIK 004. 657
A.®. YEPHOB

MOJUPUKALUA NTHAEKCOB HA OCHOBE R-IEPEBBEB
JJIsA YCKOPEHUSA MIOUCKA

Cmamus nocesiyena Mooupuxkayuu uHOekcHovlx memoooe docmyna ¢ CYBJI, ocnosanuvix na
R-oepesvsax. [opabomxa manpaeiena Ha ycKopeHue HOUCKA C UCNOAb30GAHUEM UHOeKCd; OHA
OCHOBAHA HA 000AGIEHUU 8 CIPYKIYDY UHOeKCa Cheyuanvrol ungopmayuu. Hcnonrvzosanue smotl
uHpopmayuyu  nO360aAEM  CYUECHBEHHO ONMUMUUPOSAMb npoyecc noucka. Mooughuxayus
sxmouaem mpu smana. Ha xaxcoom smane moouguxayuu 6HOCAMCA UBMEHEHUSL 80 GHYMPEHHION
CMpYKmMypy NOucko8ozo depesa. Pesyromamvl 3amepos npouzsoOUmenbHOCmU noomeepicoarom
agppexmusrnocmov dannot moouguxayuu. B Odanvhetiwmem oannas odopabomka R-Oepesves Oyoem
sneopena ¢ CYB/] PostgreSQL. Peanuzosarnnulii R0OX00 MONCHO npumeHsmo 6 moooi CYB/].

Knrouesvie cnosa. CYB/]; unoexc; memoo docmyna; R-oepeswvsi; PostgreSQL; yckopenue
NOUCKQ;, CNLOJCHbIE MUNbI OAHHBIX.
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Vologda Sate Technical University

MODIFICATION OF INDEX ACCESSMETHODS, BASED ON R-TREES

This articleis devoted to modification of index access methods, based on R-trees, in DBMS. The improvement
is directed on search acceleration with index usage; it is based on adding special information into index structure.
Using of this information make it possible to optimize search process considerably. The modification consist of three
stages. The internal structure of search treeis changed at the each modification stage. Performance test results confirm
the modification efficiency. This improvement of R-trees will implement in PosgreSQL DBMS The implemented
approach can be applied in any DBMS,

Keywords: DBMS; index; access method; R-trees; PostgreSQL; search acceleration; composte data type.
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JUHENHASA ®UJIbTPALIUSA PACTPOBBIX N30BPAKEHUM
C UCI1IOJIb30OBAHUEM IN'PPA®UYECKOI'O YCKOPUTEJIA

B cmamve npusedeno noopobroe onucanue peanuzayuu mMemooda IUHEUHOU Guibmpayuu
PACmpoguIX  uU300padicenull,  UCHOAL3VIOWeEN  epaduueckutl  ycKopumenb — OAsi  NOGbIULEHUs
aghpexmusnocmu eviuucaenuti. Obocnosan evibop CUDA 6 rauecmege s3vika npozpammuposaniust
epaguueckoeo  yckopumens. Ilpueooumcsi UCXOOHBIL MEKCM  NPeoaazaemoll  peanusayuu ¢
000CHOBAHUEM NPUMEHEHHBIX ONMUMUZAYULL.

Knrouesvle cnosa. obOpabomxa pacmposvix uz00padiceHull; JAUHEUHAs Guibmpayus;
epaguueckui yckopumens, CUDA.
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LINEAR FILTERING OF RASTER IMAGESUSING A GRAPHICAL ACCELERATOR

The article contains precise description of a programthat implements linear filtering of raster images and uses
graphics accelerator to increase performance. Firstly, the urgency of increasing performance of raster image
processing is described. Then the article gives a brief description of the problem of linear filtering. After that it is
described why CUDA is chosen as a graphics accelerator programming language. And finally the source code and
description of the suggested implementation is given. The implementation itself and all used optimizations are precisaly
described.

Keywords: raster images processing; linear filtering; graphical accelerator; CUDA.
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MATEMATHYECKOE H KOMITBIOTEPHOE MOJEJHPOBAHUE
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ILIT. ABPAIIKOB, A.B. KOCbKUH, C.B. TEPEHTBHEB, A.1. ®POJIOB, P.A. BETPOB

AHAJIN3 METOA0B 1 1IOAXO10B
K MOAEJIMPOBAHUIO KOMIIOHEHTOB
CJIOKHBIX OPTAHU3ALHUMOHHO-TEXHUYECKUX CUCTEM

B cmamve paccmampusaiomes  60npocvbl  MOOEIUPOBAHUSL  CIONCHLIX — OP2AHUSAYUOHHO-
mexHuueckux cucmem. Ilpusedena knaccugpukayus OCHOBHBLIX — MAMEMAMUYECKUX — MOOenel,
UCNONL3YEeMbIX NPU  (QOPMUPOBAHUU YIPAGTAIOWUX B8030€UCMBUNL 8 PACCMAMPUBAEMBIX CUCTEMAX.
Ipoananusuposanvt  603M0JICHbIE ~ NOOX00bI K MOOCIUPOBAHUI) — KOMNOHEHMOE  CAONCHbLIX
OP2AHU3AYUOHHO-MEXHUYECKUX CUCIEM HA NpumMepe UHMeSPUPOBAHHBIX HAYYHO-00PA308aAMETbHbIX
xomnaexcog. Coenamnuvl 6616006l 0 NPUMEHUMOCIU PA3TUYHBIX KIACCO8 MAMEMAMUYECKUX Mooenell O
ONUCAHUSL OMOCTIbHBIX NOOCUCTEM.

Knwueevie cnosa. Op2aHU3aAyUOHHO-MEeXHUYeCcKas cucmema, uHmeepupoeaHanZ HAY4YHO-
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THE ANALYSISOF METHODSAND APPROACHES
FOR MODELING OF COMPONENTSOF THE COMPLEX
ORGANIZATIONAL-TECHNICAL SYSTEMS

In this paper the questions of the complex organizational-technical systems are discussed. The classification of
the basic mathematical models used by control actions formation in concerned sysemsis showed. The possible
approaches for modeling of components of the complex organizational-technical systems the example on the integrated
resear ch-education complexes are analyzed. The conclusions about different classes of the mathematical models for the
separate subsystems description are made.
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MOJAEJIUPOBAHUE HHO®OPMALIMOHHBIX IOTOKOB B CETAX NEPEJAYN

JAHHBIX THTEI'PUPOBAHHBIX ACY

Cmambsi nocésuiena mMooeusm U aicopummam NpoeKmuposanuss cemeti nepeoauu OAHHbIX

unmezpuposannvix ACY no kpumepuio MUHUMyMa CyMmapHo20 nomoka. Aemopwi ucciedyiom césisv
MeNHCOY ONMUMANLHBIM PA3MEUfeHUeM UHMOPMAYUOHHBIX Pecypco8 ¢ 3adaueil npoeKmupoSanusl
monono2utl cemeti nepeday oannwix (CII/].)

Knwueevie cnoea. cemu nepeaauu aaHHblx; asmomamu3upoeanrnvle cucniemovl ynpasieHus

(ACY); kpumepuii MUHUMATTEHO20 CYMMAPHO20 NOMOKA; UHDOPMAYUOHHBLI NOMOK.
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MODELING INFORMATION FLOWSIN THE DATA TRANSMISSION NETWORK
INTEGRATED ACS

The article is devoted to models and algorithms for designing data networks, integrated by ACS (automated
control systems) by the criterion of minimum of total flow. The authors explore the relationship between the optimal
location of information resources and the task of the topology s designing of data transmission networks (DTN).
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UHTEJUIEKTYAJIM3ALINS ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABJIEHUSI
IKOJOTMYECKOM BE3OITACHOCTBIO TEPPUTOPUM JKNJIOU 3ACTPOMKHA



Ipeonooicenvl nymu uUHMeELIEKMYAIU3AYUU  ABMOMAMUZUPOBAHHBIX CUCIEM VAPAGLeHUs
IKON02UHECKOU Oe30NACHOCIbIO MEPPUMOPULL HCULOU 3ACMPOUKU HA OCHOge ocyujecmeinenus 8 ACY
KOMNBbIOMEPHBIX IKCNEPUMEHMO8 NO OYEHKe U NPOSHO3UPOBAHUIO IKOIOSUHECKOU CUMYyayuu ¢
onpeoenenuem 803MONCHLIX YAPAGSLIOWUX 8030elicmEutl.

Knwueevle cnosa. mooenu 3xonocuyueckoll cumyayuu, asmomamu3upoeanHasl cucmema
VAPABNeHUsl, UHMENIEKMYAAU3ayUs NPUHIMuUs pemeHmZ.
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2. Hpamyk O./1. YpaBieHue SKOIOTHISCKON CUTyaIliel Ha TEPPUTOPHH JKIIION 3aCTPONKH Ha
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INTELLECTUALIZATION OF THE AUTOMATED CONTROL SYSTEMSBY ECOLOGICAL
SAFETY ON THE TERRITORIESOF THE HOUSING ESTATE

Ways of intellectualization of the automated control systems by ecological safety on the territories of the
housing estate on the basis of realization of the experiments in computer in the system are offered. That is computer
estimation and prediction of an ecological situation and computer definition of possible controlling decisions.

Keywords: models of an ecological situation; the automated control system; intellectualization decision-
making.
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KOHTPOJIb U OIITUMU3ALIUA HAJJEXKHOCTU TEXHUYECKUX CUCTEM
HA CTAAUU TPOEKTUPOBAHMUSA

B cmamve paccmampugaiomesi cnocobbl KOHMPOJsL HAOEHCHOCHIU THeXHUYECKUX CUCTHEM HA
cmaouu npoexmuposarus. Ilpednodcen memoo OnMUMU3AYUY HAOEHCHOCMU MEXHUUECKUX CUCHeM
Ha cmaouu npOeKMmMupo8anusl, 8 0CHO8E KOMOPO20 JEeHCUM N0SUKO-8EPOSIMHOCINHbIN MEeMmo0 aHaIu3da
HAOeNICHOCMU U 2PAOUeHMHBII Memoo0 HaucKopetiuie2o cnycka. Paccmompena 3adaua onmumuzayuu,
npogedeHo cpasHeHue ¢ pe3yIbmamami, NOAY4YeHHbIMU OpYeUMU A8MOPAMU.
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TECHNICAL SYSTEM RELIABILITY CONTROL AND OPTIMIZATION AT DESIGN STAGE

The articleis devoted to methods of technical system reliability control at the project design stage. A method of
technical system reliability optimization at the project design stage is proposed, which is based on the logic-
probabilistic method of reliability analysis and the method of steepest descend an optimization problem is considered
and its solution is compared with the results received by other authors.

Keywords: reliability optimization; logic-probabilistic method; reliability control; technical system.
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JLA. TIOTATIOB, A.Jl. MOJISIEB, A.M. PYJIAKOB

KOMIIBIOTEPHOE MOJAEJUPOBAHHUE U ITPOI'HO3UPOBAHUE
CBOMCTB PACTBOPOB DJIEKTPOJINTOB

Ilpu peanuzayuu psoa mexuoro2uil peoKux u paouoakmueHulx sniemeHmos (Ixcmparkyusi,

UOHHBILL  OOMEH, NOO03eMHOEe BbIUYEeNAUUBAHUE) OOHUM U3 OCHOBHBIX (PAKMOpPo8 YnpaeieHus

uzgnedenuemM U pasoenieHuem IIeMeHMO8 ABNAemcsa UMeHeHUe COCMasd 800OHbIX pacmeopos. [na
ONMUMU3AYUY  YIPABTAIOUe20  B030elCEUs  HeoOX00UMbl C8EOeHUsL O  MEPMOOUHAMUYECKUX
CBOUCMBAX ~ OUHAPHBIX U MHO2OKOMNOHEHMHbIX — pACMBOPO8  dleKkmpoaumos  (akmusHocmu
KOMHOHEHMO8, NIOMHOCMU pAcmeopos u op.). B Oannou pabome npedcmaeieno onucauue
Paspabamvi8aemol KOMILIOMEPHOU CUCHEMbL OJisl ONEPAMUBHO20 HAXOHNCOEHUsL IMUX CEOUCME U C ee
NOMOWbIO NPOBEPeHa A0eK8AMHOCMb KIACMEPHOU MOOenu pacmeopos.

Knrouegvie cnosa. mooenuposarnue colicme pacmeopos, nposepka adekeamHocmu Mooeu,
KAACMEPHAs MOOeb; UOeHMUDUKAYUSL NAPAMEMPO8 MOOENU; MAMEMAMUYECKAsl MOOeb.
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COMPUTER MODELLING AND PREDICTION OF ELECTROLYTES SOLUTION PROPERTIES

One of the main factors of eements extraction and separation control in certain technologies of rare and
radioactive elements (extraction, ion exchange, underground leaching) is changing composition of water solutions. For
the control action optimization information concerning thermodynamic properties of binary and multicomponent
solutions of electrolytes (activities of components, dendties of solutions, etc.) is required. In the present article the
description of computer system being developed for efficient finding of this properties is presented and by the
instrumentality of it the adequacy of the cluster model of solutionsis verified.

Keywords: solutions properties modeling; model verification; cluster model; model parameters identification;
mathematical model.
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MATHEMATICAL MODEL FOR AGENT'SDECISION MAKING PROCESS
IN SIMULATION MODEL OF MIGRATION FLOWS

The article deals with mathematical aspects of the construction of agent-based model of migration flows. There
are described the main principles of blurry estimates of living standards and the general decision-making model agent,
that takes into account quantitative and qualitative characteristics of decision-making.
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DEVELOPMENT OF THE INFORMATION SISTEM
OF DECISIONSWITH VARIABLE REAL-TIME RULES
BASED ON THE DYNAMIC FUZZY KNOWLEDGE BASE

This article discusses the devel opment of information systems decision-making based on dynamic fuzzy
knowledge base, which is part of a module technol ogy expert-classification analysis and modeling methodol ogy,
«Automation of the stages of system analysis».
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IIYTHU CO3JIAHUSA ABTOMATHU3UPOBAHHOMN CUCTEMBbBI
YIIPABJIEHUA HHHOBAIIMOHHBIM «YMHBIM I'OPOJOM»

B cmamvbe nposeden ananus cyujecmsyroumux no0xo008 K NOCMpoeHUuI0 d1eMeHmo8 <YMHO20
eopooa». Tlokazano, umo KuouedvblM YCr08UeM QYHKYUUOHUPOBAHUS <YMHO20 20p00a» AGISEmCsl
noscemecmHoe UCNONb308aHUE JJIEKMPOHHBIX YCAY2 HACENeHulo, KOmopbvle 8 HNOJHOU Mepe
00ecneyusaom GblCOKoe KAYeCmeEo HCUSHU U ONacoNpusimuvle YCa08us 018 UHHOBAYULL U 6E0eHUs.
ousneca. Ilpednoscenvl nooxodvl K NOCMPOEHUIO AGMOMAMUZUPOBAHHOU CUCMEMbl VAPAGLEHUs
KYMHBIM  20pO0OM», Obecneyusaiowell co30anue UHHOBAUYUOHHO20 NPOCMPAHCMEA ¢ Hauboiee
PAYUOHATLHBLIM — UCNOB308AHUEM U PA3GUMUEM UHINELIeKMYAlbHbIX, NPOU3BOOCHEEHHbIX U
NPUPOOHO-IHEPSEMULECKUX PECYPCOS.
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VYIPAGNCHUSL; NIeKMPOHHbBLE YCLY2U HACEACHUIO.
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WAYS OF CREATION OF THE AUTOMATED CONTROL SYSTEM
BY INNOVATIVE «<SMART CITY»

In article the analysis of existing approaches to construction of elements of «Smart City» is carried out. It is
shown that a main condition of functioning of «Smart City» is use of electronic services to the population which to the
full provide high quality of population life and favorable conditions for innovations and business dealing. Approaches
to congtruction of the automated control sysem by «Smart City» are offered. This system will provide creations of
innovative space with the mog rational use and development intellectual, industrial, natural and power resources.

Keywords: innovative «Smart City»; the automated control system; electronic servicesto the population.
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QUALITY RESEARCH FINDINGS ANALYSISAND CONCEPTION
OF CONSTRUCTION STANDARDIZATION OF INTERNET AGENCIES SERVICES
PROCLAMING PUBLIC SERVICES

The aim of this article is to analyse research results of the quality tests done on the websites of the Slesian
poviat cities. The author proposes a concept of building websites already adapted to e-Adminigtration services
provision, allowing to lower the costs of websites realisation and make their use and systematic content update simple.

Keywords: e-Government; e-Services, congruction site; quality testing sites, evaluation criteria; site
structure.
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MOJAEJIUPOBAHUE COUAJTBHO-9KOHOMHUYECKUX U TIOJIUTUYECKHUX
MMPOLHECCOB B KOHHEIIINU KOPIIOPATUBHBIX JOJII'OBBIX OBA3ZATEJIBCTB

B cmamvbe npeonooicen memoo Mo0eruposanus cCoyuanbHO-3KOHOMULECKUX U NOTUMULECKUX
npoyeccos nymem MOOeIUPOBAHUsT NOBeOeHUs CYOBLEKMO08 YKA3AHHLIX NpoYecco8 Ha npumepe
3aMKHYmMoU  pyukyuonanvrou noocucmemvt. Cocmagnena u HNpPOAHATUSUPOBAHA NO 3A0AHHBIM
CYEHAPUAM OUHAMUYECKASL MOOENb (DYHKYUOHALLHOU NOOCUCTHEMbL.
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In article the method of modeling of social and economic and political processes by modeling of behavior of
subjects of the specified processes on an example of the closed functional subsystemis offered. The dynamic model of a
functional subsystemis made and analysed under the set scenarios.
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®OPMUPOBAHUE HHOOPMALIMOHHO-OBPA30OBATEJIBHOI'O PECYPCA
O ®U3UKE JJIsSI CTYJIJEHTOB TEXHUYECKHNX HAITPABJIEHUM IMOAIOTOBKH

B Oannoii cmamve onucvigaemcst onvim pazpabdomiu UHGOPMAYUOHHO-00PAZ06AMETLHOLO
pecypca no Kypcy obweil Quuxu O0as CMYyOeHMO8 MeXHUYECKUX HANpasienutl Ho020mosKu U
cneyuanvrocmei. Ilpodemoncmpuposana cmpykmypa 0aHHO20 pecypca U ONUCaHbl NPUHYUNBL pabombl
aneopummos OCHOsHbIX Mooyreu. Ilocmpoenvl epaguueckue modenu u ouazpamma GapuaHmos
UCNONL308AHUA.
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In given article experience of developing information-educational resource on the physics for students of
technical specialties. Demonstrated the structure of the resource and describes the principles of the algorithms of basic
modules. Graphic models and the use case diagram are congtructed.
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the student;, control of knowledge; didactic material; use case diagram; physics.
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ABTOMATH3AILIHA H YIIPABJIEHHE TEXHOJIOTHYECKHMH ITPOLIECCAMH
U ITPOU3BO/ICTBAMH
V]IK 658.52:681.51]:378.1

B.1IO. ITIPECHELIOBA

METOJAUKA OPTAHU3ALINU YIIPABJEHUS AESATEJIBHOCTBIO
CTPYKTYPHbBIX IOAPA3JAEJIEHUN
N IMMPOPECCOPCKO-ITIPEINIOJABATEJIBCKOI'O COCTABA BY3A

Ilpeonooicena  memoouxa, KOmMOpas CHOCOOCMEYem  YMEHbUIEHUIO  MPYOOeMKOCmuU
ynpaenenus U HAPUHAMUA peuleHul aomuHucmpayuei BY3a no omuowieHuro k cmpyKmypHuiMm
noopazoeneHusm u npopeccopcko-npenodasamensCckomy Cocmagy, agmomMamuzayuu  npoyeoyp
BU3VATILHO2O  NPEeOCMAGIeHUs OAHHbIX U (DOPMUPOBAHU OMYEMOo8 Ho J0OOMYy  3anpocy,
NPOSHO3UPOBAHUIO OeSIMETLHOCHU U PA3PAOOMKe PeKOMEHOAYUIL.
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TECHNIQUE OF ORGANIZATION MANAGEMENT ACTIVITY OF ORGANIZATION
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The information system which promotes diminution of labour-intensiveness of management and decision-
making by ingtitute of higher education administration in relation to organization development and teaching staff,
automation of procedures display and formation of reports by any query, forecasting of activity and working out of
recommendations and techniques acceptance of administrative decisionsis offered.
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A method for making dynamic capacity request of burst time plan is proposed for improving resource allocation
of satellite multimedia interactive networks.
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NPUMEHEHUWE TEXHOJIOT'HX OBPATHOI'O IPOKCUPOBAHUSA B PAMKAX
CUCTEMBbI YITPABJIEHU A UHOOPMALIMOHHBIM OBMEHOM
CETU KOPIIOPATUBHBIX ITIOPTAJIOB

B Oanmoti cmamve paccmompenvt  pewieHuss O NOCMPOEHUIO HOOCUCEMbL PA3CPAHUYEHUSL
odocmyna k Web-nopmanam. Ilpeocmaseneno onucanue MoOenu 63aUMOOCUCEUS KOMNOHEHMOS
cucmemvl npu  00pabomKe NOAb308AMETLCKUX 3ANpoco8 K pecypcam nopmanog Ha octoge URI
(Uniform Resource Identifier) ¢ ucnonvzosanuem cyenapues nepenanpasienus u noo0epicKu ceancos
NOIb306AMENSL 8 pedcuMe 0OPAMHO20 NPOKCUPOBAHUSL.
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REVERSE PROXY SERVER WITHIN THE CONTROL INFORMATION EXCHANGE
NETWORK WEB-PORTALS

This article discusses the decision to build a subsystem access control to Web-portals. The description of the
model of interaction of system componentsin the processing of user requests for resources portals based on URI
(Uniform Resource I dentifier) with scripts and support for redirect user sessionsin the reverse proxy mode.
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RESEARCH OF VISUALIZATION OF DATA WITH APPLICATION OF OPEN
GEOINFORMATION SERVICES

The paper deals with visualization of data in relation to the mapping information using the existing open GIS
services. The study was performed to devel op the elements of a software platformthat is responsive to tangible assets.

Keywords: visualization; mapping information; Geographic Information Systems; GIS; services; platform.
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FORMATION OF PROPOSALSTO DEVELOP ADAPTIVE STRUCTURE IP-ENCODER
AND EVALUATION OF HISWORK

The overall objective of the work is to provide the required level of security for transmitted information and
computer networks of confidential information through encryption.

When evaluating and choosing the right variety of parameters of the encryption of the communication session
in a different form, it is possible to create a fast and efficient |P-encoder that meets all regulatory requirementsin this
area of research.

Keywords. |P-encoder; S-boxes; adaptive structure |P-encoder; parameters of the communication session;
strength of the encryption algorithm; level security.
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