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UHopMayuoHHbIe cucmeMbl U mexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE

YK 004.9
B.1. ABEPYEHKOB, C.B. KOH/IPATEHKO,
B.B. CIIACEHHHKOB

MATEMATHYECKOE MOJAEJINPOBAHUE ITPOUECCA TECTUPOBAHUA
C UCIIOJIb30BAHUEM HIKAJIBI IBETOBBIX ITPEIIIOYTEHAM

B cmamve paccmompena memoouxa NOCMpoOeHUs  UHOUBUOYATbHOU — WIKAIbL  YBEMOBbIX
npeonoYmeHull peCnOHOeHMa Ha 0CHO8e Memoda RApHbIX 6bl00p06. Paspaboman u npedcmasiien aneopumm
npUMEHeHUs Mol MemoOUKU 6 pAMKAX NPOSPAMMHO2O KOMNIeKca OJii ONpeoeieHus OMHOULeHUS.
PECROHOEHMO8 K UCCIeOYEMbIM BONPOCAM HA OCHOBE UX YEEMOBbIX NPEONOUMeHULL.

Knrouesvle cnosa: ysemosvie npeonoumenus, memoo HAPHBIX 6blOOPOG; UHOUBUOYAIbHAS WKAAA
YBEMOBbIX NPEONOUMEHUTL, MEMOOUKU MeCMUPOBAHUSL.
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V.V. SPASENNIKOV (Doctor of Psychological Sciences, Professor)
Bryansk State Technical University, Bryansk

THE APPLICATION OF THE SCALE OF INDIVIDUAL COLOR PREFERENCES OF
RESPONDENTS IN TESTING METHODS

The article describes the method of constructing an individual scale color preferences of the respondent on the
basis of paired choices. And developed an algorithm using this methodology within the software package.

Keywords: color preferences; the method of election of the pair; the individual scale color preferences; testing
methodology.
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HEPCIIEKTHUBBI PABBUTUA CUCTEM
HU3KOCKOPOCTHOI'O KOAUPOBAHUSA PEYN
IIPU YYETE B3AUMO3ABUCUMOCTEM JIEMEHTOB
JEKOMITIO3UIINU PEYEBOI'O CUTHAJIA

PaCCMompeHa np06ﬂeMamuKa Mmemooa npAamoco JUHEHO20 npedcxawsz pedesoco cucHala 6
KOHmMeKcme NOHUdMNCEeHUsA CcKopocmu nepedalm C COXpAHEHUeM npuemiemoco Kawecmea Ha OCHOoe€E ydema
83AUMO3ABUCUMOCMEL TEMEHMO8 aeKOMI’lOS’l/H//H/lu peuesoco cuernaia.

Knwouesvie cnosa: peuesoil cucHan, HU3KOCKOPOCHOE KOOUpOGaHue peuu; Memoo JUHEUHO20
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PROSPECTS OF LOW BIT RATE SPEECH CODING
SYSTEMS DEVELOPMENT AT THE ACCOUNT OF THE SPEECH
SIGNAL DECOMPOSITION ELEMENTS INTERDEPENDENCE

The problem of the forward speech signals linear prediction method in the context of the downward speed
transmission with preservation of acceptable quality on the basis of the account of the speech signal decomposition
elements interdependence is considered.

Keywords: speech signal; slow speech coding; method of linear prediction; neural networks.
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YK 621.3
B.I'. TMCNYKHWH

MOJIEJIb TH®OPMAIIMOHHO-U3MEPUTEJBHOM CUCTEMBI
PE3OHAHCHOI'O THUIIA
C PABBEPTBIBAIOIIIUM YACTOTHBIM ITPEOBPA3OBAHUEM

Cmamwsi nocesuyena ucciedo8anusim 6 o0Iacmu COBePULEHCTNBOBAHUSL YACMOMHBIX Memo008
UMepeHUll pA3TUYHbIX NAPAMEMPO8 MAMEPUALO8 U BeWecms ¢ NOMOWDBIO UHOVKMUGHBIX U eMKOCHHBIX
damuukog. /[ nogvluienus MmoYHOCmMU NPUbOPO8 Pe30HAHCHO20 KOHMPOIS Npediazaemcs UCnoIb308aHUe
MHO2ONAPAMEMPOBLIX MEMOO08 UMEPEHUNl U JTUHEUHOU pPA38epmKU 4acmomsl 6030)dicoaoueco CueHAad.
Bvinoanenvt ananumuueckue u 3KCNEPUMEHMANbHbIE UCCIE008AHUS NPOYECCO8, CBA3AHHBIX C NOAGNEHUEM
OONOTHUMETbHBIX  NOSPEUWHOCEU  USMEPEeHUll, BOZHUKAIOWUX OM GIUAHUS AKMUBHLIX NOMepb 6
KOHMPOIUPYEeMOM MaAmepuaie u Om «CHOCA» Pe30HAHCHOU YaACMOmbl, ONpedeienbl NYymu YMEeHbUICHUS IMUX
nozpewHocmeil.

Knrouesvie cnoea: qu)OpMaMMOHHO'M?MepumeJleClﬂ cucmema, mod4HocCnlb u3mepeHuL7; axKmueHbvle
nomepu, «CHOC» p€30H(1HC‘HOIJ yacmomeol.
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MODEL OF THE RESONANT INFORMATION-MEASURING SYSTEM
WITH DEVELOPING FREQUENCY TRANSFORMATION

The article is devoted to perfection of frequency methods measurements by means of inductive and capacitor
gauges. It is offered to use many-parametres measuring methods and linear frequency modulation to raise the accuracy
of measuring devices. Analytical and experimental researches of measuring additional errors are executed. The
measurement error by the reason of active losses in a controllable material and resonant frequency «pulling downy is
defined and the way of its reduction is specified.

Keywords: information-measuring system, accuracy of measurements, active losses; «pulling down» of
resonant frequency.
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YK 004.624
IL.A. JIOMOB

HCIOJb30BAHUE OTHOIIEHUM
MEKAY OHTOJIOI'MYECKUMU TATTEPHAMU COAEP KXAHUA
ITPU PABOTE C OHTOJIOT UAAMHU

B cmamve pacemampueaemcsa  npumMeHenHue OHmMOoJIocUdecKux nammepHos CanpOfcaHMﬂ u
ycmanoenienue OMHOUEHUL Me.?fC()y HUMU. Hpu@oaﬂmc,q Ccnocoobl UCNONIL308AHUSL OAHHBIX OMHOULEHU npu
BbINOJIHEHUU 3ANPOCOE6 K OHNOJI02UAM, a MAKJHCE BU3YAIUIAYUU UX CO()eprCLLMOZO.

Knroueenie cnoea: OHmMOoJlocus, 6U3yaitusayus, UWAOIOHBL OHMOIO2UYECKO20 npPoOeKmuposanusl.

Paboma evinonnena npu noooeprcke Poccuiickozo ghonoa gynoamenmanshuvix ucciedosanuii —
epanm 15-07-03321.
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USING ONOTOGY CONTENT PATTERN RELATION DURING WORK WITH ONTOLOGIES

The article discusses the use of ontological content patterns and the establishment of relations between them.
The application of these relations during querying ontologies and visualization of their contents are also considered.

Keywords: ontology; visualization; ontology design patterns.
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VJIK 04.04
AN. IKUMOB, O.M. AIEMUEHKO, H.H. UBKHMHA

AHAJIN3 METOJIOB IIOCTPOEHUS UMUTAIIAOHHBIX MOJIEJIEN
KOPIIOPATUBHBIX THOOPMAIIMOHHBIX CUCTEM

Ilposeden ananuz memoodos moodenuposarnuss ousnec-npoyeccos 6 ERP-cucmemax u npeonoowcen
MEMOO PACHpeoeienHoco NOCMpOeHUs UMUMAYUOHHBIX MOOelell ¢ NpuMeHeHuem UHMOPMAYUOHHbIX
MEXHON02ULl,  UCHONb3YeMbIX 6  KOPHOPAMUBHBIX — UHOOPMAYUOHHBIX — CUCMEMAX — NPOMBIULIEHHbIX
npeonpusmuil, Om HONYYEeHUsT UCXOOHbIX OAHHBIX 00 npunsamus pewenuti. Onucan paspabomanuwiii
NPOSPAMMHO-MEXHONO2UHECKUTL KOMNAeKe umumayuu crodxcuvlx cucmem (IITKH) BelSim 2, xomopuiil
peanuzyem npeosioNCeHHbIll Memo0, UCNOAb3Ysl caedyiouue ungopmayuonnvie mexnonoeuu: |IDEFOQ, UML,
C++, ADO, Statistica, MPI, Solver MS Excel.

Kniouesvie cnosa: umumayuonnoe mooenuposanue; UHPOPMAYUOHHbIE MEXHOIO2UU, Memoo
pacnpeoeneHno2o noCmpoeHus.
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ANALYSIS OF METHODS FOR CONSTRUCTING SIMULATION MODELS
OF CORPORATE INFORMATION SYSTEMS

The analysis methods of modeling business processes in ERP systems and a proposed distributed method of

building simulation models with application of information technologies used in enterprise information systems of
industrial enterprises, from receiving the original data before making decisions. This article describes a software-
technological complex simulation of complex systems (PTCI) BelSim 2, which implements the proposed method, using
the following information technologies: IDEFO, UML, C++, ADO, Statistica, MPI, MS Excel Solver.
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HHOOPMALIMOHHBIE TEXHOJIOI'MH B COLJHUAJIBHO-O9KOHOMUYECKHUX
U OPI'AHU3ALIUOHHO-TEXHUYECKUX CUCTEMAX

YK 004.81; 004.82

I1.I0. BOTATBIPEB, A.B. KOCbKUH

CUCTEMATU3ALUA UTHO®OPMAILIUU ITPU PEAJIM3ALIMN
NHHOBAIMOHHBIX ITPOEKTOB IT-KOMITAHUSIMHA

B cmamve paccmampusaemcs nooxo0 K peuwienuro npobremvl cUCmemMamusayuu pa3HooOpasHbix
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AHAJIN3 ITPOBJIEM M 3AJIAY YIIPABJEHHUSA I'OPOJCKHM X031 CTBOM
U TEXHOJIOTHI «YMHOI'O TOPOJIA»

B cmamve paccmompenvt npobnemul u 3a0auu ynpasienus 20po0CKUM X03AUCmeom. Buvisenena u
000CHO8aHA HE0OX0OUMOCMb 6HEOPEHUs U UCNONb308AHUS MEXHON02UN UHMENIeKMYAIbHO20 YNPAGIeHUs.
20POOCKUM  XO3AUCMEOM C UYeabl0 CO30aHUsl HeOOXOOUMbBIX YCA08Ull Ol COYUATLHO-IKOHOMUUECKO20
npoepecca 2opodog. Ilposedena cpasHumenvbHas Xapakmepucmuxa MexaHu3mMo8 YNpasieHus 20pO0CKUM
XO3AUCMBOM COBEMCKO20 U POCCUUCKO20 NEPUuooos, 6 pesylvmame KOmopol cO0enan 6vlod o
He0OX00UMOCU Npeodpas’oeanull cyuecmeyiowel cucmemvl YpagieHuss 20po0CKuM Xo3satcmeom. /s
pewienust npobiem ynpagieHus 20po0CKUM X03AUCMEOM a8MOPAMU NPEOIONCEHO UCNOIb308AHUE KOHYENYUU
«Ymuwiti 2opoo», komopas, ucnonwv3ys uH@GOPMAYUOHHBIE MEXHONIO2UU, NO360IUM NOBLICUMb KAYECMEO U
ONepamusHOCMb YNPAGIeHUs, CHUBUMb AOMUHUCMPATIUGHBIE U30EPIICKU U YIVHUUMb VPOBEHb JHCUHU
HaceneHus.

Knwouesvie cnoea: unmennexmyanvHoe ynpaeieHue 20pOOCKUM XO3AUCMEOM, YMHbIU 20p00;
UHGopMayuonHble MexXHON02UlU, DIEKMPOHHAS YCIY2d; 0OCIYICUBAHUE HACENeHUs, 00aUHble MEeXHOI02U.
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ANALYSIS OF PROBLEMS AND TASKS OF URBAN MANAGEMENT
AND TECHNOLOGIES OF THE SMART CITY

This particular paper views problems and tasks of municipal services control. It reveals and proves the need of
introduction and using of municipal services intellectual control technologies with the object of creation of necessary
conditions for socio-economic city progress. It shows comparative characteristics of municipal services control
mechanisms of soviet and Russian periods and draws a conclusion of need of transformation current system of
municipal services control. For resolving the problem of municipal services control the author offers the use of «Smart
City» concept which uses information technologies so that it allows to improve the quality and responsiveness of
control, allows to reduce administrative expenses and improves the quality of life.

Keywords: intelligent urban management; smart city; information technology; electronic service; service of
the population; cloudy technologies.
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CUCTEMA UHTEJUVIEKTYAJIBHOI'O MOHUTOPHUHT' A BOAHBIX OBBEKTOB

CEJBbCKO-TOPOJACKHUX TEPPUTOPUM

B cmamve paccmampugaemcesn nooxo0 Kk nOCMpoeHuio cucmemvl UHMeLIeKMYaIbHO20 MOHUMOPUH2A
BOOHBIX 00BEKMOB CeNbCKO-20pOOCKUX meppumopuil. Bbviaenensvl OCHOSHble @QYHKYUU U CMpPYKmypa
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COOMEEemMcmeyoweli CUCmeMbl, MEMOOUKa NOCMPOEHUsI UHMEZPATbHOU OYEeHKU Ka4ecmea 800HbIX 00beKmos
CeNbCKO-20pOOCKUX meppumoputl. M31021cetbl HeKomopule pe3yibmamsl npo8edeHus MOHUMOPUH2Ad B0OHBIX
0bvexmos Ha baze nrabopamopuu HUY «Benl Vy.

Knwueevie cnosa: asmomamu3upoearHnas cucnmema MOHUMOpUuHaa, uHmeJmeKmyaﬂbelﬁ anamus
aaHHle,' uHmeJZJzeKmyaﬂbeuZ MOHUMOPUHZ, IKOJIOcUYeCKas cumyayus.

Paboma ewvinonnena 6 pamkax ucnonnenus npoekma PODOH Nel5-48-03163 «Co3zdanue u
uccie)osanue MexXHONOUU U NPOMOMUNG CUCHEMbl UHMENIEKMYANbH020 IKOMOHUMOPUHSA,
RNPOZHO3UPOGANHUA U CUMYAUUOHHO20 YRPABIEHUA OUOMEXHOCHEPOTl CelbCKO-20POOCKUX MePPUMOPUIL).
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SYSTEM OF INTELLIGENT MONITORING OF WATER BODIES
OF RURAL-URBAN TERRITORIES

The article discusses the approach to the construction of intelligent the water monitoring rural — urban areas.
The basic function and structure of the relevant system, the technique of building an integrated assessment of the
quality of water bodies rural - urban areas. Some results of the monitoring of water bodies on the basis of the
laboratory of Belgorod National Research University
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YIK 004.422.833
A.A.JIVITAHIVH, B.H. BOJIKOB

KOHLOENINUA KPOCC-OBJJAYHOI'O XPAHUJININA UTH®OPMAIIHU

B oaunoti cmamve nokazana aKmyaibHOCMb mMemMbl OOIAUHBIX XPAHUIUW 8 Onudcaluiee
decamunemue, npugooumcs  06az06as  Mooelb  QYHKYUOHUPOBAHUS — KAACCUYECKO20 — XPAHUIUWA,
0eMOoHCMpUpyemcsi KOHYenyus XpameHus OAHHbIX 8 KpOCC-001auyHOM NPOCMPAHCMEe, peanu3yemom y
noNb3068amelis Ha OCHO8e NPOBAliOepos OOIAUHBIX YCIIY2, ONUCHIBAIOMCS NPEUMYWECm8a U NepCneKmuUgyl e2o
UCNONb30BANUS.

Knrwouesvle cnosa: obnaunvie mexrnoocul, xpanuiuua aaHHblx,' obnaunvie Xpanuiuwia, KOHYyenyus,
Kpocc-o@zalmocmb; MyﬂbmuO6Jla'—lHOCWlb.
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THE CONCEPT OF CROSS CLOUD DATA STORAGE

In given article authors show the relevance of the topic of cloud storage at the next decade, provide the base
model of the classic cloud data storage, demonstrate the concept of crosscloud data storage, implemented by the user-
based cloud provider, and describe advantages and disadvantages of its use.

Keywords: cloud technology; data storage; cloud data storage; concept; crosscloud; multiple-cloud.
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VJIK 004.021
10.5. CABBA

PAZPABOTKA AJI'OPUTMOB OBPABOTKN HH®OPMALINHN
JJIA ITIOCTPOEHUA U BU3YAJIM3ALIUU TPA®OB KOHTAKTOB
YYACTHUKOB BUPTYAJIbHOM COIIUAJIBHOM CETH «BKOHTAKTE»

B cmamve onucvigaromes ancopummul agmomamuzupo8aHHO20 NOUCKA UHGopmMayuy 0 KOHMAKmMax
ONPEOeNeHHO20 YUACMHUKA GUPIMYAIbHOU COyuanbHol cemu «BKonmakmey, obnradaiowezo nepconaibHbvim
UOCHMUDUKAMOPOM, GbIAGNICHUS CBA3CU MENHCOY MHONCECHBOM HAUOCHHbIX KOHMAKMOS8 U NOCHPOCHUS
coyuanvro2o epagha. Touck ungopmayuu eedemcs no Kiroye8blM ClO8AM U CIOBOPOPMAM HA CHPAHUYAX
VUACMHUKOS SUPMYAIbHBIX COYUANLHBIX CEMel, d MAKNce No «CMeHe» — OAHHbIM, SbIKAA0bIEACMbIM IMUMU
yuacmuukamu Ha eceobujee 0bo3penue, u kommenmapuim. OcobeHHOCMbI0 OAHHOU NPOSPAMMYL ABIAEMCS
3ANI0JCEHHbINL 8 ee OCHOBY al2OpumM GU3YAIU3AYUU 2paga, OCHOBAHHLLL HA (U3UKe uacmuy ¢
2PABUMAYUOHHBIM NOJEM BOKDY2 KANCO020 V31d, d MEXAHU3M C653€ll Peaiu308an No NPUHYUNY NPYHCUH.
THonyuennvie pesyiomamol MaxKxice MONCHO COXPAHUMb 8 8UOe CNUCKA KOHMAKMOS.
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DEVELOPMENT OF ALGORITHMS OF INFORMATION PROCESSING
FOR THE CONSTRUCTION AND VISUALIZATION OF GRAPHS COMMUNICATION BETWEEN
PARTICIPANTS
OF THE VIRTUAL SOCIAL NETWORK «VKONTAKTE»

The paper describes algorithms for automated search of information on contacts of a specific member of the
virtual social network «Vkontaktey with a personal identifier identifying links between many of the found contacts and
builds a social graph. Information search is by key words and word-forms on the pages of participants in virtual social
networks, and «wally data, put these actors to the public and comments. A feature of this program is inherent in its
basis the algorithm of the graph visualization based on particle physics with gravitational field around each node, and
the mechanism of links is implemented on the principle of springs. The results can also be saved in the contacts list.

Keywords: virtual social networks; algorithm, graph; visualization; information search.
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VK 378(370+571)
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MO/JIEJIb OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
JIJIA PETHOHAJIBHOM COIMAJIBHO-9KOHOMHUYECKOM CUCTEMBI
«OBPA3OBATEJIBHASA OPI'TAHU3ALIUA BBICIHEI'O OBPA3OBAHUAI -
PABOTOIATEJIb»

B cmamve paccmampueaemcs 3adaua agmomMamuzayui npoyecco8 NpoeKmuposaHus. OCHOBHbIX
00paA308aMeENbHBIX NPOSPAMM BbICUIE20 0OPA308AHUSA 8 PECUOHATLHOU COYUATLHO-IKOHOMUYECKOU cucmeme
«0bpazosamenvhas OpeaHU3AYUS Bblcue20 00pazoanus — pabomooamenvy ¢ YUemom YeHmpPanbHbIX
npunyunoe  bononckoii  dexnapayuu  (nosviuenue MOOUILHOCMU — CMYOeHMO8 U  opmuposarue
UHOUBUOYANILHBIX 0OPA308AMENbHbIX MPASKMOPUU 00yUeHUs) U CheyuUUHOCMU POCCULICKOU CUCTNeMbl
obpazosanus. B yenax asmomamuzayuu npoyeccos npoekmupoanus npeocmasneHda Mooeib OCHOBHOU
00pazoeamenbHoll  NPoPAMMbL,  yuumvléaoweu — mpebosanus — edepanbHblx  20CY0apCMEEeHHbIX
00pazoeamenbHbIX CMAHOAPMO8, NPODECCUOHATILHBIX CIMAHOAPMO8, 00pa308amenvHble HOMpPeOHOCmuU
obyuarouje2ocs u mpebo8anUs KOHKPEMHbIX PeCUOHAIbHBIX pabomodamerneil.

Knwuesvie cnosa: Mmooenvb, OCHOGHAS — 00PA308AMENbHAS — NPOSPAMMA,  UHOUBUOYANbHASL
00pa306amenvHas MpaeKmopus, aeMoMamu3ayus, pecuoHAIbHAS COYUATbHO-DKOHOMUYECKas cucmema,
006pazosamenbras OpeanU3aAyUs 8blCULe20 00PA306aHUs, PAOOMOOAmed.
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BASIC EDUCATIONAL PROGRAM MODEL OF REGIONAL SOCIO-ECONOMIC SYSTEM
«EDUCATIONAL ORGANIZATION OF HIGHER EDUCATION - EMPLOYER»

The problem of automation for designing the basic educational programs of higher education for regional
social and economic system «educational organization of higher education — employery is discussed in the paper.
Those questions are considered on the central principles of the Bologna Declaration (increased mobility of students
and the formation of individual educational trajectories of training) and specificity of the Russian education system.
This model of the basic educational program based on requirements of the federal state educational standards,
professional standards, the educational needs of the student and the specific regional requirements of employers.

Keywords: model; basic educational program; individual educational trajectories; automation, regional socio-
economic system; educational organization of higher education; employer.
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THE ANALYSIS OF THE DEVELOPMENT OF THE MATHEMATICAL
APPARATUS OF THE PROCESS OF PRIMARY OIL REFINING

The need to use mathematics and as a consequence, the development of new algorithms and mathematical
models in the study of processes, including processes of primary oil refining, is dictated by the development of the
productive forces of modern production, the introduction of information technology, increasing the scale of production
and consumption, the increasing complexity of inter-branch relations, the desire achieve extremely high performance,
both existing and planned equipment to minimize any loss of production.

Keywords: primary oil refining; distillation column; mathematic model; automatic control system; fuzzy logic;
linear static model digital control system.

BIBLIOGRAPHY (TRANSLITERATED)

1. Kozlov V.A. E’konomiko-matematicheskaya model’ bloka pervichnoj pererabotki nefti // Tezisy’
dokladov respublikanskoj nauchno-texnicheskoj konferencii molody’x ucheny’x i specialistov.
Avtomatizaciya proizvodstvenny’x processov. — Grozny’j, 1979. — S. 47-48.

2. FE’fendiev I.R., Badaev R.S. Modeli i algoritmy’ mnogourovnevoj optimizacii krupnotonnazhnoj ustanovki
E’LOU-AVT // Izvestiya VUZov SSSR. — Neft’ i gaz, 1980. — Ne 3. —S. 77-81.

3. Kopy’sickij T.l., Rasulov S.R., Sergeenkova E.R. O primenenii statisticheskix metodov pri modelirovanii
processa pervichnoj pererabotki nefti // Azerbajdzhanskoe neftyanoe xozyajstvo, 1982. — Ne 1. — S. 52-57.

4. Lobanova V.A., Fokin M.A. Osnovny’e problemy’ podbora nastroek promyshlenny’x regulyatorov //
Informacionny’e sistemy’ i texnologii, 2013. — Ne 4(78). — S. 106-114.

5. Axmetov S.A. Modelirovanie i inzhenerny’e raschyoty’ fiziko-ximicheskix svojstv uglevodorodny’x
sistem // lzdatel’skij otdel Respublikanskogo uchebno-nauchnogo metodicheskogo centra Ministerstva
obrazovaniya RB. — Ufa, 2003. — 160 s.

6. Strashko V.T. Razrabotka i issledovanie metodov sinteza sistem upravleniya kompleksom texnicheskix
zven’ev v usloviyax neopredelyonnosti // Avtoreferat dissertacii kandidata texnicheskix nauk. — Kiev,
1976. - 26 s.

7. Horaczek M., Kaczmarczuk A. Okreslenie opbymalnego rozdestylowania ropy naftowey mefcoda
programawania siniowego. — Nafta, 1977. — Ne 10. — P. 350-353.

8. Vizhgorodskij B.N., Xoxlov A.S., Codikov Yu.M. Optimizaciya raspredeleniya frakcij nefti pri pervichnoj
pererabotke // Neftepererabotka i nefteximiya, 1981. — Ne 7. — S. 19-23.

9. Lobanova V.A., Fokin M.A. Model’ nechetkogo regulyatora rasxoda topliva v rektifikacionnoj kolonne //
Informacionny’e sistemy’ i texnologii, 2013. — Ne 5(79). — S. 45-53.

10. Yusifov R.F. Stoxasticheskaya zadacha upravleniya kompleksom pervichnoj pererabotki nefti // Tezisy’
dokladov 4 Vsesoyuznoj konferencii «Matematicheskie metody’ v ximii» (MMX-4). — Erevan, 1982. — S.

162-163.
11. Bachr P. Canad. — Petroleum, 1971. — Ne 6. — P. 49-50.
12.
MATEMATHUYECKOE U I[IPOI'PAMMHOE OFECIIEYEHUE
BBIYUC/IUTEJIbHOM TEXHUKH U ABTOMATH3UPOBAHHBIX CUCTEM
VJIK 004.056.53

JA.B. AHUCHUMOB, I1.B. MEJIbHUKOB

IPOBEJEHUE CEPTU®UKAIIMOHHBIX UCCJIEJOBAHUN
IMPOI'PAMMHOI'O OBECIIEYEHUA
C UCHIOJIB3OBAHUEM TEXHOJIOT'HA LLVM

B cmamve npeonazaemcesi nooxoo k opeanuzayuu npogedeHus: cepmu@uUKAYUOHHbIX UCCIeO08ANHULL
NPOCPAMMHO20 ODecneueHuss HA OMCYMCMEUE HEOeKIAPUPOBAHHBIX  BO3MOJICHOCHEN ¢ NOMOUbIO
mexnonoeuu LLVM.

Knwuesvie cnosa: uccnedosanue npozpammuo2o obecneuenus; Cmamuyeckutl U OUHAMUYECKUll
AHANU3, NOUCK VA3BUMOCHEl, HeOeKIAPUPOBAHHbIE BO3MOICHOCHIU.

Ne2(94)2016



UHopMayuoHHbIe cucmeMbl U mexHosI02uu

CIIUCOK JIMTEPATYPBI

1. PykoBogmsumii sokymeHT 'octexkomuccun Poccun. 3amuTa oT HECAaHKIIMOHUPOBAHHOTO JOCTYIIA
k wuHpopmanuu. Yacte 1. IIporpammuoe obecriedyeHne CpeAcTB 3alIMTHl HH(pOpMAaIHH.
Knaccudpukanus mo ypoBHAM KOHTPOJS OTCYTCTBHUS HEIEKIAPHPOBAHHBIX BO3MOXKHOCTEH //
I'ocrexxomuccus Poccuu. — M., 1999.

The LLVM Compiler Infrastructure [9nekrponnsiii pecypc]. — URL: http://llvm.org.

3. Clang: a C language family frontend for LLVM [Onektponnsiii pecypc]. — URL:
http://clang.llvm.org.

The KLEE Symbolic Virtual Machine [Dnexktponssiii pecypc]. — URL: http://klee.llvm.org.
Mcsema [Dnektponnsiii pecype]. — URL: https://github.com/trailofbits/mcsema.

LLDB — HOBEI# OTaM4HK, pa3BUBaeMEbIil 0] aruaoi npoekta LLVM [OnexTponHsIit pecypc]. —
URL: http://www.opennet.ru/opennews/art.shtml?num=26907.

N

o o~

Anucumon Imurtpuii Bragumuposuy
Axanemus ©CO, r. Open

CoTpyaHuK

Ten.: 8 (4862) 54-99-38

E-mail: dimadikiy@mail.ru

MeabnukosB IlaBen BsiuecsiaBoBuy
Axkanemus ©CO, r. Open

Kannuaar TeXxHu4ecKkux HayK, COTPYTHUK
Ten.: 8 (4862) 54-99-38

E-mail: palmel@inbox.ru

D.V. ANISIMOV (Employee)

P.V. MEL’NIKOYV (Candidate of Engineering Sciences, Employee)
Academy of Federal Agency of protection of the Russian Federation, Orel

CONDUCT CERTIFICATION RESEARCHES OF SOFTWARE
USING THE TECHNOLOGY OF LLVM

The article proposes an approach to the organization of certification researches software to ensure its safe
operation using the LLVM technology.
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B cmamve paccmampusaemces neobxooumocms agmomMamusupo8aHHol N0O0EPIHCKU aKmyaibHOCU
U HenpomugopeyuUsoCmuU OAHHbIX 60 6CeX KOMNOHEHMAX pAcnpedeieHHOU UHGOPMAYUOHHOU cucmemsl 3a
MUHUMATBHO  603MOJICHBIIL NPOMEICYMOK @pemenu. Paccmompenvl coepemennvle Ccnocobvl peuienus
NnOOOOHOU 3a0auu, a makdice ONUCAHA U HPeOCMmAsieHa MoOelb (QYHKYUUOHUPOBAHUS PACHpedeneHHOl
UHDOPMAYUOHHOU cUCMEMbL 8 8UOE KOHEUHO20 agmomMamd.
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REPRESENTATION OF THE COMPONENTS INTERACTION
IN ADISTRIBUTED INFORMATION SYSTEM
FROM THE POINT OF FINITE AUTOMATS THEORY

The article discusses the need for automated support of the relevance and consistency of data in all
components of a distributed information system in the shortest possible time. The modern ways of solving this problem,
as well as a model and describes the functioning of a distributed information system in the form of a finite automat.

Keywords: distributed information system; relevance of information; consistency; automat model.
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MATEMATHUYECKASA MOJEJIb ITPOHECCA KOHTPOJIA
U YIIPABJIEHUSA JOCTYIIOM
C UCIIOJIB3OBAHUEM TEXHOJIOI'MK ®OPMHUPOBAHUSA
N OBPABOTKH MYJbTUMEJIUMHOI'O ITIOTOKA BUJIEOJAHHBIX

B cmamve paccmampusaemcs mamemamudeckas Mooenb Npoyecca KOHMPONs U YNpaeieHus
00CMYNOM € UCNOAb30BAHUEM MEXHON02UU GOPMUPOBAHUS U 0OPAOOMKU MYIbMUMEOUUHO20 NOMOKA
6u0eo0annbix. OmauuumenvHol 0coOeHHOCMbI0 MOOeNU AGNAIOMCA  MHONCECMBO COCMOAHUL  MOYEK
oocmyna u onepamopvl nepexooa Mexcoy HUMU, a MAKice UCNONb306AHUe KAOPA-6CMABKU OJlA
dopmuposanus My1bmuMeOuiHo20 NOMOKA BUOCOOAHHBIX U €20 Nocaedyioujeli 00pabomxu.

Knioueevie cnosa: mamemamuyeckas — MoOenb,  KOHMPONb U ynpasieHue  OOCMYNnom;
MYTbMUMEOULIHBLI HOMOK 8U0E00AHHDBIX.
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MATHEMATICAL MODEL OF ACCESS CONTROL AND MANAGEMENT
USING THE TECHNOLOGY GENERATION AND PROCESSING MULTIMEDIA VIDEO STREAMS

In article submitted mathematical model of the process of access control technology with the generation and
processing of multimedia video stream. The distinguishing feature of this model is the set of states access points and the
transition between the operators and use insert-frame for the multimedia video data stream and its subsequent
processing.

Keywords: mathematical model; control and access management; multimedia video stream.
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YK 004.75 .
H.A. MEJIKO3EPOB, CJI. 'OJIBAIITENH, O.A. EBCEI'HEEB

OB30P ITPOI'PAMMHBIX CPEJICTB
JJI51 JIOKAJIMBAIIMA U ITOCTPOEHUA KAPTBI
BECITMJIOTHBIMU AIIITAPATAMMU

B pabome paccmompenvt cospemennvie npocpammuvie cpeocmea (IIC) ons pewenus 3adauu
00HO8pemenHol Hasueayuu u nocmpoenus kapmol (OHIIK) npumenumenvino Kk aBmMoHOMHbIM OeCRUIOMHbIM
annapamam, 6 mom yucie nemamenvuvim (BIL/IA). Bvidenensvt ocobennocmu peuterus OaHHOU 3a0aqu ¢
npumenenuem obaaunblx guiyucienuu. Onucanvl npeumywjecmea U HeOOCMAMKU — CYUWeCMEYIOUUX
NPOCPAMMHBIX ~ CPEOCMS, COCMABNEH KOMNUIAMUGHLIU NPOMOMUN, NpPeONONHCeHbl €20  CUCMEMHO-
CMPYKMYPHASL MOOETb U UNOMESbL O PA3GUMULL.

Knroueswvie cnosa: 00H06p€M€HHa}l Hasuzayusl U cocmaejieHue Kkapmol, obnaunas p060m0mexﬂuka;
obnaunvie BbIUUCTICHUA, pacnpeéeﬂeHHble 6bIUYUCIICHUAL.
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SURVEY OF SIMULTANEOUS LOCALIZATION AND MAPPING SOFTWARE FOR
UNMANNED VEHICLES

This paper considers modern software tools for solving simultaneous localization and mapping problem
with respect to the field of unmanned vehicles. In addition, it considers solving this problem with the use of cloud
computing. Finally, it explains advantages and disadvantages of existing software and propose a research
prototype along with hypothesis about further development.
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ABTOMATHU3UPOBAHHOM CUCTEMBI MEHEJI)KMEHTA ITPEIIIPUSTHUS
UHTETPUPOBAHHOM CTPYKTYPBI

B cmamwe  uznoocen  cnocob  kommponas — yaszeumocmeli  Hpu  MACUmMAabUposaHuu
ABMOMAMUZUPOBAHHOU  CUCEMbL  MEHEOJICMEHMA  NPeOnpusimusi  UHMeZPUPOSAHHON  CIMPYKMYypbl,
PaspabomanHblil HA OCHOBE BbIAGLEHUS, AHANUZA U PACYema KOIUYECBEHHOU OYeHKY Ya36umMocmu. [lannbiil
cnocob yuumwiéaem napamempuvl npoyecca yuxyuonupogarnus ACM npeonpusmus unmezpuposanuou
CMPYKMYpbl U Apoyecca amaxu 310ymoiutieHHukda. OH no360uUm YMEHbUUMb 8PeMs HA GbIAGIEHUE AMaKy U
6peMsi NPUHAUSL PeuleHusl Ha TOKATU3AYUIO AMAaKy, d maxdice npuHams mepuvl no coseputencmeosaruto C3U
ACM, mem camvim nosvicug obwuli nokazamensv 3awuwennocmu ACM npednpusmusi uHmezpupo8aHHou

CMPYKMYPbl.

Knrouesvle cnosa: ungopmayuoHHO-8bIHUCIUMENbHASL CeMb, HECAHKYUOHUPOBAHHbIE 8030€UCEUsL,
3awuma uH@opmMayu, KoaudecmeeHHAs OYeHKa YA36UMOCMU, MAPKOBCKULL cayuaunsiti npoyecc, ACM; 3U;
HCB; UBC; KA; macuumabuposanue UBC; nokazamens 3auuiyyeHHoOCmu.
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THE VULNERABILITY CONTROL METHOD APPLYING WHILE AUTOMATED INTEGRATED
STRUCTURE ORGANIZATION MANAGEMENT SYSTEM SCALING

The vulnerability control method applying while automated integrated structure organization management
system scaling based on the process of vulnerability detection, analysis and quantitative valuation estimation is
described in this paper. This method uses AMS functioning process parameters and process of cyber-attack. It allows
reduce attack time detection and decision-making time for attack localization and also take actions for AMS
information security system development which should increase AMS general security measure of integrated structure
organization.

Keywords: information network (IN); unauthorized interference (Ul); information security (IS); vulnerability
quantitative valuation; Markov stochastic process; AMS; IS; Ul; IN; CA; IN scaling; security measure.
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APXUTEKTYPA ITPOI'PAMMHOI'O KOMILIEKCA
MNPEJOTBPAIIEHUSA NHCAUJAEPCKOU AKTUBHOCTH
N OHEHKHU DOPPEKTUBHOCTH PABOTbBI HEPCOHAJIA OPI'TAHU3ALIUN

Bonpoc obecneuenus kauecmeennot 3awumol UHGOpMAYUL NPUHUMAET 6Ce DOTLULYIO 3HAUUMOCHTD.
Ananuz cmamucmuxu, npeoocmasnennoi Jlabopamopueii Kacnepckozo, InfoWatch, PositiveTechnology,
NOKA3bI8Aem, 4MO YGeIUUUBAENC He MONbKO YUCIO PA3Ho20 poda amax, HO U pacmem msdicechb
HaHocumoezo ywepba. Knouesvimu puckamu 6Hympu KOMNAHUL S8IAIOMCSA He3HAHUe COMPYOHUKAMU NPAGUTL
UHGOpMAyUOHHOU 6e30NACHOCIY, NpUBoOAWee K CAYYAUHbIM Yymeukam OauHulx (36%), a makoice
HaAMepeHHOe pacKkpbvimue KoHpuoeHyuanvrHot urgopmayuu compyonuxamu (23%). Hanuvie unyudenmol
NpUBoOsim KAax K QUHAHCOBLIM NOMEPSIM, MAK U K PenymayuoHHuiM. AKmyanrvHol 3adauell AGNIemcs
pazpabomra npoSPAMMHO20 KOMMAEKCA NPeOOMBPAWEe s UHCANOEePCKOU aKMUGHOCMU U OYeHKU
aghpexmuerHocmu pabomvl NepcoHaAra opeanuzayuu. JlaHHulL NPOSPAMMHbBIL KOMNAEKC NPUHYUNUATLHO
OMAUYAEMCSL OM YIHCe COZ0AHHBIX MOOeell OnpedesieHus i NPedomspauets UHCA0epCcKou aKkmueHOCuy ¢
yuemom oyenku appexmusHocmu pabomuvl NEPCOHANA OPSAHUZAYUU.

Knwuesvie cnosa: ungopmayuonnas oOezonachocmuv; uHcanioep;, QOpMAIU308aHHAS MOOeElb,
IhpexmusHoCmy,; DMANOH, apXUmexmypd.

Pazpabomka apxumexkmypvl BPOZPAMMHO20 KOMNJIEKCA npoeedeHa npu noooeprcku POOH u
aomunucmpayuu Bonzozpaockou oonacmu 6 pamkax paspadbomru npoexkma Nel4-7-97014r_povolzhe_a.
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ARCHITECTURE OF SOFWARE FOR PREVENTION OF INSIDER ACTIVITY AND
EVALUATION OF THE EFFECTIVENESS OF THE PERSONNEL

The issue of quality of information security is taking more importance. Analysis of the statistics provided by
Kaspersky Lab, InfoWatch, PositiveTechnology, shows that not only increases the number of different kinds of attacks,
but also increases the severity of the damage caused. The key risks within companies are members of the ignorance of
the rules of information security leading to the accidental release of the data (36%), as well as the intentional
disclosure of confidential information by employees (23%). These incidents led to both financial losses and a
reputation. An urgent task is to develop a software package to prevent insider activity, and evaluating the performance
of the organization's personnel. This software is fundamentally different from already established models of
determination and prevention of insider activity, taking into account the evaluation of the effectiveness of the
organization's personnel.

Keywords: information security; insider, formalized model; efficiency; standard; architecture.
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VK 005:92 (075.8)
A.H. LIUBYJIA, XO MUHb HTMA

AJITOPUTM AHAJIN3A ' KYPHAJIA PETUCTPAIIUN
CUCTEMHBIX NPOLECCOB CUCTEMBI
IJIEKTPOHHOI'O JOKYMEHTOOBOPOTA
C UCHOJIb30BAHUEM METOJA KJIACTEPU3AIIUU COIIUAJIBHBIX CETEN

B cmamwe  npedcmagnemvi  pezynomamuvl  UCCIE008AHUAL  MEXHONO2UU  0OpAbOMKU
OOKYMEHMUPOBAHHOU UHDOPMAYUU 8 CUCTHEMAX INEeKMPOHHO20 OOKYMEHMOOOOpOma 6 OMHOUEeHUU
8bIAGNCHUSL BOZHUKAIOWUX Npu dmom anomarui. Ilpu smom onucvigaemcs npoyedypa amaiusa HcypHald
pecucmpayuy  CUCMeMHbIX Hpoyeccos (102-gatiia) ¢ yenvio BblAGNeHU AHOMANUL C UCHOIb308AHUEM
KIacmepHo20 aneopumma aHanu3a COYUanbHuIX cemell.

Knroueswvie cnosa: 51exmponnbviil 00KYMEHmooo0opom, coyuanbHvle cemu, KiacmepHulil anamu3.
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THE ALGORITHM OF THE ANALYSIS OF SYSTEM PROCESSES LOG
IN THE ELECTRONIC DOCUMENT MANAGEMENT SYSTEM
USING A CLUSTER ANALYSIS METHOD OF SOCIAL NETWORKS

The article presents the results of study documented information processing technology in the electronic
document management systems in relation of detection anomalies. This describes the procedure of the analysis of
system processes log (log file) in order to detect anomalies using a cluster analysis algorithm in social networks.

Keywords: electronic document management; social networking; cluster analysis.
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TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIfl ONY0JIMKOBAHUS B JKypHAJIe
«AHpopManMOHHbIE CHCTEMbI M TEXHOJIOT UM

OBLIUE TPEBOBAHUSA

O0wveM MaTepuaia, MpemIaraeMoro K MmyOJIMKaluu, W3MepsieTcs CTpaHWIaMH TEKCTa Ha JIHCTax
dopmara A4 u comepkur OT 4 A0 9 CTPaHML; BCE CTPAHUIBI PYKOIMCH AOJDKHBI MMETh CIUIOLIHYIO
HyMEpaLuio.

B omHoM cOopHuKe MOXET OBITH OMyONHMKOBaHA TOJNBKO OAHA CTaThd OJHOIO aBTOPA, BKIIOYAS
COABTOPCTBO.

IInara ¢ acnupaHTOB 32 MyOIHUKAIHIO PYKOITUCEH HE B3UMAETCS.

AHHOTaMM BceX MyOJIMKYeMBIX MaTepHajoB, KIIIOYEBBIC CIOBa, WHpOpMaus 00 aBTOpax, CHHCKH
IuTepaTypsl OyIyT HaxXOOWTHCS B CBOOOJHOM JOCTyIlE Ha CaliTeé COOTBETCTBYIOLIECIO JKypHajla M Ha caiire
Poccwiickoit Hay4uHOI 2nexTpoHHOMN OnbmmoTtexn — PYHObB (Poccuiickuii nHAEKC HAyIHOTO UTUPOBAHUS).

TPEBOBAHUS K COJIEPXKAHUIO HAYUYHOM CTATHU

Hayunast crarbs, mnpegocTtaBisieMas B JKypHANbl, JIOJDKHA HMETH CIeIyolue o00s3aTejbHbIe
3JIEMEHTHI:

— MIOCTAaHOBKa MPOOJIEMBI MITH 33]]a4d B 00LIeM BUJIC;
— aHaJIu3 OCTWKEHUH M MyOJMMKaIMi, B KOTOPBIX TpeiaraeTcsl peuieHne JaHHOW MPOoOJIeMbl HITH
3aJ]auu, Ha KOTOPBIE OMIMPAETCS aBTOP, BBIJICIIEHUE HAYIHOW HOBU3HBL;
— HCCIIeIoBaTeIbCKas YacTh;
— 000CHOBaHUE MOyYEHHBIX PE3yIbTATOB;
— BBIBOJBI 1O JAaHHOMY WCCIICIOBAaHUIO M TEPCHEKTUBHI AalbHEUIIEr0 pa3BUTHS JaHHOTO
HaTpaBJICHUS;
— Oubmmorpadus.
TPEBOBAHUSA K O®OPMJIEHUIO HAYYHOM CTATBH
Cratest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
WHTEPBAJIOM, TEKCT BBIPABHMBAETCS IO MIMpUHE; ab3auHblii oTctyn — 1,25 cM, mpaBoe moie — 2 cM, JIEBOe
roJsie — 2 ¢M, IOJi BHU3Y U BBEPXY — 2 CM.
Oobs13aTeJIbHBIE JJ1eMEHTBI:
- YIK
3arjaBue (Ha pyCCKOM M AaHTJIHHCKOM fA3bIKAX)
aHHOTAUHUS (HA PYCCKOM M AHTJIMHCKOM SI3BIKAX)
— KJIIOYeBbIe CJIOBA (HA PYCCKOM M aHIJIMICKOM SI3BIKAX)
CIHCOK JIMTEPATYPBHI, HA KOTOPYIO aBTOP CChIJIAETCS B TEKCTE CTAThHH.

TABJIMLBI, PUCYHKU, ®OPMVYJIbI

Bce Tabnuibl, pUCYHKHM W OCHOBHBIE (DPOPMYIIBI, TPHUBEJCHHBIE B TEKCTE CTaThH, JOJDKHBI OBITH
MPOHYMEPOBAHHBI.

DopmyJibl crieayeT Habupath B pemakrope dopmyn Microsoft Equation 3.0 ¢ pasmepamu: 0ObIUHBII
mpudpt — 12 pt, kpynueii magekc — 10 pt , menkuit mHgekc — 8 pt. MopmyJibl, BHEAPEHHbIE KaK
uzo0pakenme, He jaonyckawTtesi! Pycckme wu  rpedeckue OykBbl, a TakKke 0003HAUEHUS
TPUTOHOMETPUYECKUX (PYHKUUI HAOUPatOTCs MPSIMBIM MIPUPTOM, JTATHHCKHE OYKBBI — KYPCUBOM.

PucyHnku u qpyrue MINTIOCTpaun (4epTeku, TpaQuKu, CXeMbl, JHarpaMMbl, (POTOCHUMKH) CIeyeT
pacrmonaraTh HEMOCPEACTBEHHO MOCIE TEKCTa, B KOTOPOM OHH YIOMWHAIOTCS BIEpBbIe. PUCYHKH, 4HCIO
KOTOPBIX JIOJDKHO OBITH JIOTMUECKH OTPaBlIaHHBIM, MPEACTABISIIOTCS B BUE OTACIBHBIX (ailioB B Gpopmate
*.eps (Encapsulated PostScript) umu TIF pasmepom re menee 300 dpi.

CBEJAEHHS Ob ABTOPAX

B xonue crateu npuBogstcs Habpanusie 10 pt cBegenus 00 aBTOpax B TakoW MOCIEIOBATENBHOCTH:
(haMunns, UMsI, OTYECTBO (ITIOTYKUPHBIN MIPHU(]T); yIpekIeHUE UM OpraHU3alHs, YIeHas CTEIeHb, YICeHOe
3BaHUE, JOIDKHOCTb, aJipec, TenedoH, dJeKTpoHHas mouta (00braHbd mpudT). CBeleHus 00 aBTOpax TaKKe
MPEIOCTABISIOTCS OTACIBHBIM (DaillioM 1 00sI3aTeNbHO AYOIUPYIOTCS Ha aHTIIMHCKOM SI3BIKE.
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