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UHopMayuoHHbIe cucmeMbl U mexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE

YK 621.391.8; 004.01; 621.391
A.B. BACYKMHCKMI, 10.A. BEJIEBCKAS, A.Il. PUCYH, P.A. PUCYH

MATEMATHYECKAS MOJEJIb
OIIPEJEJIEHUAA IAPAMETPOB KOOPJIUHAT 3EMHBIX CTAHIIUIA
W YUCJIEHHBIA METOJ UIEHTU®UKAIIANA
KOCMMWYECKHNX U 3EMHBIX CTAHIIUI CITYTHUKOBOM CBSA3H
KPUTUYECKON NHO®OPMAIIMOHHOM NHO®PACTPYKTYPBI TOCYJAPCTBA

Paccmampusaemca mamemamuueckas modenv onpedenenuss napamempos KOOPOUHAM 3eMHbIX
CMAaHYULl CRYMHUKOBOU C813U U YUCTEHHBII Memoo0 UOSHMUDUKAYUY U PACNOZHABAHUSL PAOUOTIEKIMPOHHBIX
cpedcme KOCMUYECKUX U 3EMHbIX CMAHYULL CHYMHUKOBOU C653U, OMHOCSWUXCS K KPUMUYECKOU
UHDOPMAYUOHHOU UHDPACMPYKIMYPLL 20CYOAPCMBEA, UCHOIb3YIOWEN PAOUOYACTOMHBIL CHEKMP OJis HYHCO
20CY0apCmMEeHHO20  YIpasienus, 000pOHbl CMpaHbl, 6e30NacHoCmu  20cyoapcmea U obecnedenus
npagonopaoxa.

Mooenv onucvisaem Oupepenyuanvhvle UMEPEHUST BPEMEHU U YACTOM CUCHANO8 3EMHbIX
CMAaHYul  CNYMHUKOBOU  C653U, PEMPAHCIUPYeMbIX O08YMsL  PA3HO OPOUMATbHLIX NepeMeuyaruyuxcs
KOCMUYECKUX CHMAHYULl CHYMHUKOBOU C6A3U U Nociedyloujee onpeoeiieHue MOuKU NnepeceyeHus Ha
nosepxHocmu 3emau U30NUHULL BPEMEHHO20 3ana30bleaHusi U CMEWEHUs YACMOMbL) DPEempaHCIUpPyemblx
cuenanos. Yucnenmvitli Mmemood npedcmasniem — anOpuUmMM — peuwlenus 3a0ayu  uoeHmupurayuu u
PpAcno3nHasanus 00vbeKmos UdeHMUGUKAYUU no GblOOPKAM 3HAYEHUL PecUCMPUpPyeMbiX Napamempos
NPUSHAKOB PACNO3ZHABAHUSL, OCHOBAHHBIU HA 2e0MEMPUYECKOM NPedCmagIeHUU KIACCUDUKAYUU MHOICECMEA
BEKMOPO8 NPUZHAKOS PACHO3HABANUS, NPEOCMABIIOWUX HenepeceKkaoueecst NpoCmMpancmeo no Kpumepuro
UX CXOdHCecCmu XapaxKmepusylouemycss NOHAMueM 0 63aUMHOU OIUIOCHU THOYEK, NPUHAOTENCAUUX OOHOMY
KAACCy 8 NPOCMPAHCmee NPUSHAKOS DPACNO3HABAHUSL U UCNOAb3VIOWUX KAKVIO-TUOO U3 Npuemiemvlx (8
KOHKPEMHbIX YCIL0BUSX,) MEMPUK.

Kniroueswvie cnosa: KpumuiecKkue uH(i)OpMaI/;MOHHble mexHojiocuu, bezonacrocmo 2ocy0apcm6a;
obecneuenue npagonopﬂ()xa; pa()uoeﬂekmpOHHble cpedcmea; pd()uOKOHmpOﬂb,' KocmudeckKue u 3emMHble
cmaHyuu cnymHukoeoﬁ Ces3U, CmaHyuu CnynHuKoeo2co paauOKOHmpOﬂﬂ,' KOOdeHan’lbl 3EMHbBIX CmCZHI/ﬂ/HJ
cnymHukoeoﬁ C6A3U, YUCTIeHHBIL MEMOO uéeHmuqbuKauuu u pacnosnasanust 00beKmos cnymHukoeoﬁ C6A3U.
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MATHEMATICAL MODEL FOR DETERMINING PARAMETERS COORDINATES
OF EARTH STATIONS AND NUMERICAL METHOD OF IDENTIFICATION OF SPACE
AND EARTH STATIONS OF SATELLITE COMMUNICATION

A mathematical model for determining the parameters of the coordinates of terrestrial satellite communication
stations and a numerical method for identifying and recognizing radio-electronic means of space and terrestrial
satellite communication stations related to the critical information infrastructure of the state using the radio frequency
spectrum for the needs of public administration, national defense, state security and law enforcement are considered.

The model describes differential measurements of the time and frequencies of signals of terrestrial satellite
communication stations relayed by two differently orbiting moving satellite communication space stations and the
subsequent determination of the intersection point on the Earth's surface of the isocline’s of the time delay and
frequency offset) of the relayed signals. The numerical method is an algorithm for solving the problem of identification
and recognition of identification objects based on samples of values of the registered parameters of recognition
features, based on a geometric representation of the classification of a set of recognition feature vectors representing a
disjoint space by the criterion of their similarity characterized by the concept of mutual proximity of points belonging to
the same class in the recognition feature space and using any of the acceptable (in specific conditions) metrics.

Keywords: critical information technologies; state security; law enforcement; radio electronic means; radio
control; space and terrestrial satellite communication stations; satellite radio monitoring stations; coordinates of
terrestrial satellite communication stations; numerical method of identification and recognition of satellite
communication objects.
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YK 654.026

B.B. BE3PYYKO, B.P. KPABUYEHKO, B.K. CAHCEBI1Y
MOJAEJIMPOBAHMUE INOJACUCTEMBI YIIPABJIEHUSA CETBHIO CBA3HU

B cmamve paccmampusaiomest 6onpocvl (OyHKYUOHATLHO2O U UHPOPMAYUOHHO2O MOOETUPOBAHUS
npoyecca ynpasiienus cemoito ceasu. Llenv mooeruposanusi — gvloeneHue CyuecmeenHbiX cOUCME 00bEKmMos
ynpaenenus, ux napamempuyeckoe ORUCAHUe U HpedCmasiieHue 6 6uoe UHDOPMAYUOHHBIX OIOKOS.
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Pezynomamom modenuposanus a6asiemcs COBOKYNHOCMb UHOOPMAYUOHHBIX 00BEKMO8 U UX ampudymos u
CBA3U MEHCOY HUMUL.
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MODELING OF THE COMMUNICATION NETWORK MANAGEMENT SUBSYSTEM

The article deals with the issues of functional and information modeling of the communication network
management process. The purpose of modeling is to highlight the essential properties of control objects, their
parametric description and representation in the form of information blocks. The result of modeling is a set of
information objects and their attributes and the relationship between them

Keywords: modeling; communication network management; communication network planning.
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HHDPOPMALIHOHHBIE TEXHOJIOI'MH B COLJHAJIPHO-D9KOHOMHUYECKUX
U OPI'AHU3ALITHOHHO-TEXHUYECKHUX CUCTEMAX

YIK 004.62
M.J. BAXKHH, B.H. BOJIKOB, C.B. HOBUKOB, A.IO. Y KAPUHCKUN

YIPABJIEHUE OPT AHU3ALIMEN 3ATIOJTHEHUSI OBXO/ITHBIX JIMUCTOB .
CTYAEHTOB IIPH OTYACJIEHUH U3 BY3A HA OCHOBE PACIIPEJEJIEHHOU
NHO®OPMAIIMOHHOU CUCTEMBbI

B cmamve paccmampusaiomcsi 60npocel opeanuzayuu U YnpagieHus NPoyeccoM 3anoHeHUs.
00X00HO20 UCMA  COMPYOHUKAMU — PA3IUYHBIX NOOPA30ENeHUll ¢ NpUMEHeHUeM pacnpeoeieHHou
ungopmayuonnol cucmemvl. llpeonoscena modenv opeanuzayuu OaHHbl, NPeOOMEPAAIOUAst KOHDAUKMbL
npu 00HOBPEMeHHOU pabome ¢ OaHHbIMU CMYOEHMA PA3IUYHbIX noav3osamenel. Onucana apxumexmypa
pacnpeoenesHoll  cucmemvl INEKMPOHHLIX 00X00HbIX aucmos. I[Ipedcmagnen ancopumm  3aepy3Ku  u
00pabomKu OaHHbIX O BbLINYCKHUKAX, NOCMYNAIOWUX 6 CUcmemy O0OX0OHbIX JUCMO8 C YHemoM ORyull
noopaszoenexuil.

Knrouesvle cnosa: ynpasienue g3aumooeticmeuem noopasoeneHull, Mooeib OaHHbIX, YB8eOOMleHUe
nonv3oeamenell; apXumexmypa CUCmeMbl I1eKMPOHHbIX OOXOOHBIX JUCMOG;  ANOPUMM  3a2PY3KU
CMyOeHmos.
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MANAGEMENT OF THE ORGANIZATION OF FILLING IN THE BYPASS SHEETS
OF STUDENTS WHEN EXCLUDING FROM THE UNIVERSITY ON THE BASIS
OF ADISTRIBUTED INFORMATION SYSTEM

The article deals with the organization and management of the process of filling out the bypass sheet by
employees of various departments using a distributed information system. A data organization model is proposed that
prevents conflicts when working with student data of different users at the same time. The architecture of a distributed
system of electronic bypass sheets is described. An algorithm for loading and processing data on graduates entering the
bypass list system is presented, taking into account the options of departments.

Keywords: departmental interaction management; data model; user notification; architecture of the system of
electronic bypass sheets; algorithm for loading students.
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PA3PABOTKA AJITOPUTMA KJIACCU®UKALIMN KOPOTKHUX .
TEKCTOBbBIX COOBIIEHUH HOBOCTHBIX JIEHT COIIMAJIBHBIX CETEHN

IIpeonooicen aneopumm Kiaccu@urayuy KOPOMKUX Mexcmogulx cO0OueHUll Ha 0CHO8e NPUMEHEHUs
KAaccupuKayuoHHbIX c1osapeil.

Knwouesvie cnoga: smanonuwill  Cl06APL;  ABMOMAMUYECKAs — Kidccuguxayus — mexcma,
Knaccuguxamop.
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DEVELOPMENT OF AN ALGORITHM
FOR CLASSIFYING SHORT TEXT MESSAGES OF NEWS FEEDS OF SOCIAL NETWORKS

An algorithm for classifying short text messages based on the use of classification dictionaries is proposed.
Keywords: reference dictionary; automatic text classification; classifier.
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METOJ] AHAJIMTHYECKOI OBPABOTKHA MH®OPMAILNH,
MOJYYEHHOM U3 COLMOJIOTMYECKHAX NCCIETOBAHMIA JUISI MOBBIIIEHAS
ONEPATUBHOCTH 'EODKOJIOTMYECKOIO MOHATOPUHT A
OKPYKAIOIIEN CPE/IBI

B cmamve paccmampusaemces memoo anarumuyeckou 0o6pabomxu uHgopmayuu, nNOIYYeHHOU u3
coyuanvhvix cemetl, anexkmponuvix CMHU u coyuonrocuueckux onpocog 0as HOGbIUEHUS ONePamueHOCU
2€09K0JI02UUECKO20 MOHUMOPUHEA OKpYXdCcarowel cpedsl, 3a cyem COKpaujeHus ucciedyemvlx 80Npocos 8
nepuoouUtecKU  HOBMOPAEMbIX — COYUOLOSUYECKUX  UCCIe008AHUAX — HACeleHUs ¢ UCNONb308AHUEM
KAmMe2opuanrbHo20 Memood 21a6HbIX KOMROHEHM U MHONCECMEEHHOU UMNYmayuu

Knrouesvie cnosa: ceosxonocuueckuii MOHUMOPpUHS, COuuaﬂbelﬁ MOHUMOPUHS, onepamueHocntob
MOHUMOpPUHeA, Kameeopuafzbnbzzi Memoo 21a8HbIX KOMNOHEHMm, Memoo MHONCECNEEHHOLL umnymayuu,
pe3yibmanivbl IKCNEPUMERMOE.
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METHOD FOR ANALYTICAL PROCESSING OF INFORMATION
OBTAINED FROM SOCIOLOGICAL RESEARCH TO INCREASE THE EFFICIENCY
OF GEOECOLOGICAL ENVIRONMENTAL MONITORING

The article discusses the method of analytical processing of information obtained from social networks,
electronic media and opinion polls to increase the efficiency of geoecological monitoring of the environment, by
reducing the issues under study in periodically repeated sociological studies of the population using the categorical
method of principal components and multiple imputation.

Keywords: geoecological monitoring; social monitoring; efficiency of monitoring; categorical method of
principal components; method of multiple imputation; experimental results.
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VIIK 004.9 / [519.714+519.715]
P.B. EP)KEHUH

AHAJIN3 CPEJIbl ®YHKIIMOHUPOBAHMUA:
HUHCTPYMEHT JJIA OHEHKH 9OPEKTUBHOCTHU SKOHOMHNYECKHUX
NH®OPMAIIMOHHbBIX CUCTEM

B uccneoosanuu paccmampusaemcs akmyanvhas npobniema nosvlieHus dhGexmusHocmu
UCNONL308AHUA OIOONCEMHbIX pecypcos (mpyo, umyuecmso, uuaucst). Llenv cmamvu 3axnoyaemcs 8
NOMYYEHUU Pe3yTbmamos Om UCHOIb30BAHUSI MEMOO0O0N0SUYECKO20 KOHMEKCMA KIH0UeblX KOHYenyull
Ananuza cpeovl  @yuxkyuonuposarus (memoo ACD) 0ns  nposedeHuss CpaASHUMENbHOU  OYEHKU
aghpexmusrnocmu Oyxeanmepcko-skoHomuveckou HC yupesicoenuti 30pasgooxpanerus patiioHHO20 YpPOBHSL.
Ilposedennvlil ananuz Ha npumepe patonHblx 60IbHUY 08YX pecuonog: Hpkymckoi obaracmu u Pecnybnuxu
Tvisa nozeonun evidenumv 3pgexmusnvie U HeahpexmusHvle 00veKmbl, Onpederums  peszeps
Heagexkmuenocmu u coenamsv  psad  8bI60008 OMHOCUMENbHO NPUYUH HU3KOU 3pdexmusHocmu
dynxyuonuposanua HUC. B pesynomame ookazano, ymo memod ACD moocem uCnonrs308amuvcs Kax
MamemMamudeckuti. UHCMpyMeHm Oasi NOOOEPAHCKU YNPAGIEHUEeCKUX peulenutl npu evlbope napamempos
DYHKYUOHUPOBAHUSL CLONCHOU UHPOPMAYUOHHOU CUCEMbL YAPABLEHUS.

Knrouesvie cnosa: memooonoeus;, DEA; AC®; 30pasooxpamenue;, Oyxeanmepus, 0w0icem,
aghghexmuernocmn, Mooenuposanue.
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DATA ENVELOPMENT ANALYSIS:

A TOOL FOR ASSESSING THE EFFECTIVENESS OF ECONOMIC INFORMATION SYSTEMS

The study examines the actual problem of increasing the efficiency of the use of budgetary resources (labor,
property, finance). The purpose of the article is to obtain results from the use of the methodological context of the key
concepts of the Data Envelopment Analysis (DEA method) for a comparative assessment of the effectiveness of
accounting and economic IS of health care institutions at the district level. The analysis carried out using the example
of district hospitals in two regions: the Irkutsk region and the Republic of Tyva made it possible to identify efficient and
ineffective facilities, determine the reserve of inefficiency and draw a number of conclusions regarding the reasons for
the low efficiency of the IS functioning. The results prove that the ASF method can be used as a mathematical tool to
support managerial decisions when choosing the parameters for the functioning of a complex information management

system.

Keywords: methodology; DEA; healthcare; accounting; budget; efficiency; e-budget; design; modeling.
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YIK 004.62
A.B. KAMEHEB, A.B. KOCbKHNH

PABPABOTKA METOJAUKHU ABTOMATHU3ALIUN
IMPOLHECCOB UHTEI'PAIIMU SJIEKTPOHHBIX OBPA3OBATEJIBHBIX
PECYPCOB MEXBY30BCKHUX JIEKTPOHHbBIX BUBJIMOTEK HA OCHOBE
INMNPUMEHEHMUSA T'NBPU/THOT'O ITIOAXOJA

B cmamve paccmompena memoouxa agmomamusayuu NPOYECco8 UHMeSpayuu INeKMPOHHBIX
00pA306AMENBHBIX PECYPCO8 € UCNONL30BAHUEM PACNPEOeNIeHHO20 XPAHEHUs. OaGHHBIX 8 DUOTUOMEKAX 8V306-
yuacmuukos. Ilpu smom onucvigaemces, 4mo mMemoouxa npeononazaem npedsapumenvbHoe CIusHue 4acmu
OaHHBIX ¢ Yenblo ONMUMU3AYUU  GbINOTHEHUS. OQIbHEelUX HOUCKOBbIX 3aNpoco8, 00YCl06IeHHOe
npumeHenuem 2ubpuoHo2o noxoda. Illpusedenvl Mmexanuzmvl NPUMEHEHUs MeXHONOSUl MANnupo8aHus.
(conocmasnenusi) OaHHBIX 011 Npeobpazosanus OubIUoepapuueckux 3anucell U3 UCXOOHbIX POpMaAmos 60
BHYMPEHHULL (DOpMam MeXc8y308CKOU INeKMPOHHOU Oubnuomexu. Paccmompen nooxoo xk Ounamuieckomy
Hacmpaueaemomy GOpMUpoBanuIo 3HAYeHULl UHMEPBALA BLINOIHEHUSl 3aNPOCO8 HA NOMYHeHUue OAHHBIX U3
oubruomex 8y306-yuacmuuxos. Chopmuposan nepeuersb NPUMeHseMblX 051 nepedayu OAHHbIX MEXHOL02UL U
Gopmamos Ha 0CHOBe COBPEMEHHBIX MEHOECHYUI U NOOX0008 K 8e0-83aUMO0EUCMBUIO.

Knrwouesvie cnosa: unmezpayus 0auHbIX, MeINCEY306CKUe dNEKMPOHHbIe bUOIUOmMEKU, C800HAsL 6A3a
OaHMbIX, pacnpedeneHnoe XpaHenue.
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DEVELOPMENT OF AUTOMATION TECHNIQUES PROCESSES OF INTEGRATION
OF ELECTRONIC EDUCATIONAL RESOURCES OF INTERUNIVERSITY ELECTRONIC LIBRARIES
BASED ON THE APPLICATION OF A HYBRID APPROACH

The article describes the methodology of automating the processes of integrating electronic educational
resources using distributed data storage in the libraries of universities-participants. At the same time, here is described
the technique which involves the preliminary merging of a part of the data in order to optimize the execution of further
search queries, due to the use of a hybrid approach. The mechanisms for applying data mapping (comparison)
technologies for converting bibliographic records from the original formats into the internal format of the
interuniversity electronic library are given. An approach to dynamically customizable providing of values for the
interval of requests execution for obtaining data from libraries of universities-participants is considered. A list of
technologies and formats used for data transmission has been formed based on current trends and approaches to web
interaction.

Keywords: data integration, interuniversity electronic libraries; consolidated database; distributed storage.
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ABTOMATH3ALIHA 1 YIIPABJIEHUE
TEXHOJIOTHYECKUMHU ITPOLJECCAMHU U ITPOU3BOJCTBAMH

VJIK 004.75
11.B. BOPMCOB, 1.B. JIOTMHOB

TEOPETUYECKHUE OCHOBBI AHAJIN3A CEPBUC-OPUEHTUPOBAHHDbIX
MHOTI'O®YHKIHNOHAJIBHBIX ABTOMATU3UNPOBAHHBIX CUCTEM

B cmamwe paccmompeno  npomugopeuyue  MexHcOy — He0OXOOUMOCHbIO  0becneveHus
CO2NACOBAHHOCIU ONUCAHUSL MHO2OMDYHKYUOHATLHBIX A8MOMAMUIUPOBAHHBIX CUCIEM U HEBO3MONCHOCIbIO
€20 obecneyenuss 6 YCIOBUAX BbICOKO20 YPOBHA UHMOPMAYUOHHOU PAa300WeHHOCmU Npu U3MeHeHUl
mpebosanull Ha3Hauenus. Ycmpanenue npomugopeyus 8 pabome npednazaemcs 3a cuem QopmMuposaHusl
0000UjeHH020 ONUCANUA A8MOMAMUSUPOBAHHOU CUCEMbL KAK 00bEeKMa YNpasieHus ¢ No3uyull ynpasieHus
@DYHKYUOHANLHBIM  PA36UMUEM C  UCNONb30BAHUEM CePEUC-OpUeHMUPOo8aHHblx Moodenel. Obveounenue
apexmos  cepeuc-OpUeHMUPOBAHHO20 NO00X00d, O0OBLEKMHO-NPOYECCHO20 MOOETUPOBAHUS, aANNaApama
MEMNOPATLHLIX UEPapXuli U USMEHAEMbIX 80 6DeMeHU (QYHKYULl NOAE3HOCMU NO380sem ¢ eOUHbIX
MemoO0N02UHeCKUX no3uyul paccmampueams npoyecc @ynKyuonanbHo2o passumus
A8MOMamMu3UPOBAHHLIX cucmem. Bvidenenue cepsuc-opuenmuposanHvix GyHKYUOHANLHLIX KOMNOHEHMOS 8
cocmage agMOMAMU3UPOBAHHOU CUCHEMbl NO360Jslem  nepetmu K aHaiu3y oug@epenyuanivuovix (no
KOMNOHEHMam npedoCcmasisieMblX YCiye asmomMamusayuy, HOmMoOKo8 mpebosanull u pecypcos) u
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UHMEZPATbHbIX NOoKa3amenell USMEHeHUs (QYHKYUOHATbHO20 Ha3Hawenus. B pabome npednodicenvi
MEXaHU3Mbl paciema UHMeESPAIbHbIX Nnokazameieli — Kodg@uyuenma QYHKYUOHANbHOU NPUSOOHOCMU U
pecypcoobecneyenHocmu — Ha 6aze cepeuc-OpUeHMUPOSAHHO20 NPeOCMAGIeHUs aA8MOMAMUUPOBAHHOU
cucmembl.

Kntouesvle cnoea: asmomamuzupo8anHas —cucmemda;, MHO20QYHKYUOHANbHOCHb,  AHAAU3,
DYHKYUOHATLHASL RPUSOOHOCIb, CEPRUC-OPUEHMUPOBAHHBIIL NOOX00, MPeOOB8AHUsL HAZHAYEHUSL.
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THEORETICAL FOUNDATIONS OF THE ANALYSIS
FOR SERVICE-ORIENTED MULTIFUNCTIONAL INFORMATION SYSTEMS

There is a contradiction between the need to ensure consistency in the description of multifunctional
information systems and the impossibility of ensuring it in conditions of a high level of information disconnection when
requirements change. The elimination of the contradiction in the article is proposed by solving the problem of forming a
generalized description of an automated information system as an object of management from the standpoint of
functional development management using service-oriented models. Combining the effects of a service-oriented
approach, object-process modeling, the apparatus of temporal hierarchies and time-depending utility functions allows
us to consider the process of functional development of automated systems from a unified methodological standpoint.
The allocation of service-oriented functional components as part of an automated system allows us to proceed to the
analysis of differential and integral indicators of changes in functional purpose. For the integral indicators of
multifunctional automated systems considered in the work, the coefficient of functional suitability and resource
availability, calculation mechanisms based on a service-oriented representation of an automated system are proposed.

Keywords: automated system; multifunctionality; analysis; functional suitability; service-oriented approach;
assignment requirements.
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YJIK 631.3.06

E.. TPEUNIIKMHA

PA3PABOTKA AJI'OPUTMA YIIPABJIEHUSA
MNEPETPY3KOM YPOXKAS U3 KOMBAMHA B KY30B IEPETPY3UHUKA

B smoil cmamve npedcmagnen nooxod K opeanuzayuu nepespy3Ku yporcas 0 8pemst napaiieibHo20
08UIICEHUSL Nepepy3UUKa U KOMOAUHA U NPeolodceH pOOACMHbLIL Al20PUMM Pearu3ayuu 3mo2o npoyeccad.

Knwouesvie cnosa: pobacmuvlii aneopumm; IKOHOMUS BDEMEHU; CelbXO3MEXHUKA, Hnepezpy3Kd

ypoarcas.
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DEVELOPING AN ALGORITHM FOR CONTROLLING THE TRANSHIPMENT OF CROPS
FROM THE COMBINE HARVESTER INTO THE LOADER WAGON

This paper presents an approach to organizing crop overload the parallel movement of a loader and a
combine harvester, and proposes a robust algorithm for realising this process.

Keywords: robust algorithm; time saving; farm machinery; crop overloading.
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TEJIEKOMMYHUKAILIUOHHBIE CUCTEMBI U KOMIIBIOTEPHBIE CETH
VJIK 654.172

A.H. OPEIIIMH, B.A. CABYEHKO

CTET'AHOI'PA®US U3OBPAKEHUSA ITPU EI'O UHTET'PALIUU
B CUCTEMY BUJEOHAB/IIOJEHUSI CTAHIAPTA MPEG-4, HCHIOJIB3YA METO/]
MP4STEGO JJIA NIOCJIEAYIOIEN AYTEHTUOUKALINUN CYBBEKTA JOCTVYIIA

Obvexmom OanHou pabomuvl aeisiemcs cmezanozpagus usobpasxcenus ¢ nomowpio MP4Stego.
Paccmampusaromes  ocnosnvie nonamus, céA3aHMble CO cmezanozpagueri, a maxdce cnocoodwvl
cmeeanozpaghuu uzobpasicenust 6 sudeonomox MPEG-4.

Knwuesvie cnosa:  cmecanocpagua; — cmezamanus;,  Kpunmozpagua; — aymenmuurayus,
bezonacnocms, yugpposas yerocmuocms, MPEG-4; MPA4Stego; MPEGLet.
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IMAGE STEGANOGRAPHY DURING ITS INTEGRATION

INTO THE MPEG-4 VIDEO SURVEILLANCE SYSTEM, USING THE MP4STEGO METHOD

FOR SUBSEQUENT AUTHENTICATION OF THE ACCESS SUBJECT

The object of this work is image steganography using MP4Stego. The basic concepts related to steganography
are considered, as well as methods of steganography of an image into an MPEG-4 video stream.

Keywords: steganography, steganalysis,; cryptography, authentication; security, digital integrity;, MPEG-4;
MP4Stego; MPEGLet.
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HHDOOPMALIMOHHAA BE30IIACHOCTH U 3ALLJUTA HHOOPMALIUH

V]IK 004.94
A.N. ABPAIIKUH, JI.B. KPYUMHIMH, O.A. CYBBOTEHKO

HCIIOJIb30BAHUE UMUTAITHOHHOI'O MOJAEJIMPOBAHUA
AJIsA OHEHUBAHUA COIUAJIBHO-9KOHOMUYECKOU
IMPUBJIEKATEJIBHOCTHU PETUOHA

B cmambvbe  pacKpbvlearomcs npedﬂoofcesz no OYEHUBAHUIO COuuaJZbHO-SKOHOMuVeCKOlZ
npuejexkamejlbHocmu  pecuoHa. Boisisnenvt  u n00p06H0 ONnucaHsvbl HaAnpaeierus ons OYEeHUBAaHU:
npuejiexkameilbHocmu, a maxaHce npe()cmagﬂenbz yacmmuvle nokasamenau no K(lDdeOMy us Hanpaeﬂeyuﬁ.
Hpe()ﬂOOfCEHa CUCMEMHO-OUHAMUYECKASL UMuUumayuOHHas Mooerb OYeHUueaHus couuaﬂbno-akonomuuemoﬁ
npueiekamejlbHocmu pecuona.

Knwueevie cnosa: umumayuorHoe MOOE]ZMPO@LIHM@,’ cucmemHas auHaMUKa,' COYUAaIbHO-
IKOHOMUYECKUE NPOYECCHL, NPUBTIEKAMENbHOCIb PECUOHA.
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dynamic simulation model for rating region’s socio-economic attractiveness is proposed.

Keywords: simulation modeling; system dynamics; socio-economic processes; region attractiveness.

10.
11.

12.

13.

BIBLIOGRAPHY (TRANSLITERATED)

Popov E.V., Kac |.S. Strategii povyshenija social'noj privlekatel'nosti regionov. — Zhurnal Regional'naja
jekonomika: teorija i praktika, 2014. — Ne 21(348).

Antonova N.L. Demografija: uchebno-metod. posobie. — M-vo obrazovanija i nauki Ros. Federacii, Ural.
feder. un-t. — Ekaterinburg: 1zd-vo Ural. un-ta, 2014. — 154 s.

Trubin V., Nikolaeva N., Mjakisheva S. Migracija naselenija v Rossii: tendencii, problemy, puti
reshenija: Social'nyj bjulleten'. 2018. — 54 s.

Berendeeva A.B., Zosimova L.A. Osnovy demografii: ucheb. posobie. — lvanovskij filial ChOU VO
«Institut upravlenija», 2016. — 319 s.

Rimashevskaja N.M. Bol'shaja rossijskaja jenciklopedija [Jelektronnyj resurs]. - URL:
https://bigenc.ru/text/1872771 (data obrashhenija: 05.06.2021).

EMIS gosudarstvennaja statistika [Jelektronnyj resurs]. — URL.: https://www.fedstat.ru/

Bulganina S.V. i dr. Marketingovoe issledovanie predpochtenij molodezhi v oblasti turizma / S.V.
Bulganina, K.V. Anan'eva, N.S. Tjumina, Ju.G. Shutova // Internet-zhurnal <cNAUKOVEDENIE», 2016.
—Tom 8. —Ne 4.

Chukreev P.A., Korytova E.E. Zanjatost' naselenija i ejo regulirovanie: ucheb. posobie. — Ulan-Udje: 1zd-
vo VSGTU, 2010. - 2125s.

V/semirnaja organizacija zdravoohranenija [Jelektronnyj resurs]. - URL:
https://www.who.int/features/qa/28/ru/ (data obrashhenija: 05.06.2021).

Sterligova O.P. Social'naja jekologija: ucheb. posobie, — M.: MIIT, 2008. — 60 s.

Pichuzhkina N.M. i dr. Jekologija detstva: jekologicheskaja obuslovlennost' zlokachestvennyh
novoobrazovanij u detej v VVoronezhskoj oblasti / N.M. Pichuzhkina, B.B. Kravec. M.V. Pecherskih, A.F.
Karelin // Jekologija Cheloveka, 2009. — S. 8-14.

Oblastnoe bjudzhetnoe uchrezhdenie zdravoohranenija «Ivanovskij oblastnoj dispanser» [Jelektronny;j
resurs]. — URL:https://ivonko.ru/en//asset_publisher/ngGnCiriPW4G/content/id/ (data obrashhenija:
08.06.2021).

Nacional'naja juridicheskaja jenciklopedija [Jelektronny;j resurs]. - URL:
https://determiner.ru/termin/sistema-obrazovanija.html (data obrashhenija: 06.06.2021).

Ne2(130)2022




UHopMayuoHHbIe cucmeMbl U mexHosI02uu

14. Sovetov B.Ja., Jakovlev S.A. Modelirovanie sistem: uchebnik dlja vuzov — 3-e izd., pererab. i dop. — M.:
Vyssh. Shk., 2001. — 343 s.

15. Animica E.G., Novikova N.V., Suhih V.A. Kachestvo zhizni kak kompleksnyj pokazatel' social'nogo
razvitija regiona. — Zhurnal jekonomicheskoj teorii, 2009. — Ne 1. — S. 14-35.

16. Karpov Ju.G. Imitacionnoe modelirovanie sistem. Vvedenie v modelirovanie s AnyLogic 5. — SPh.:
BHV-Peterburg, 2006. — 400 s.

VIIK 004.9
B.B. BAPAHOB, A H. [IIMJIMHA

METOJIUKA KOJUYECTBEHHOM OLIEHKHU YI'PO3 BE3OIIACHOCTHU
NHO®OPMAILINNA B SAHIIMIIEHHBIX THOOPMALIMOHHBIX CUCTEMAX

B pabome paccmampueaemcsi npoyecc pazpabomru MemooOuKku KOIUYECBEHHOU OYEHKU Yepo3
besonacrnocmu ungopmayuu (YBH) 6 3awuwennvix ungopmayuonnvlx cucmemax. 3adava 3axmovaemcs 8
onpeodeneHuu 3a8UCUMOCmU Koaudecmeenuvix noxazamenei (YBH) om seposmuocmuvix noxazameneii pucka
peanuzayuu  0eCmpyKmueHuIX 6030elicmeuil Ha obvekmul ungopmamuzayuu. Hccredoganvl yciosust
603HUKHOBeHUs U peanuzayuu YBU, nonyuenvl 3agucumocmu popmanisHo2o onpeodenenus KOIU4ecmeeHHo2o
nokazamens yepo3. Memoouxa KoauuecmeeHHOU OYeHKU Yepo3 € Yeavblo 000CHOBAHUS U ONUCAHUS
onpeodenenusi cnocoba B030elCmeuss HA 3AUUUeHHble UHMDOPMAYUOHHBIE CUCTEMbl U KOAUYEeCMEEeHHO
OYEHKU CMeneHu 3Mmoil yeposvl npeocmasiena 8 6ude mamemamuyeckou mooenu. Chopmyauposarvl
pekomeHOayuy no  NOAYYEHUIO IKCNEPMHBIX OYEHOK OeCMpPYKMUBHLIX B030elcmeutli Ha  00beKkm
unpopmamusayuu u 66160py Mep 3auumol UHGOPMAyUuU.

Knrouesvle cnosa: 3awuwennvie  UHDOPMAYUOHHBIE  CUCHEMbL,  Vepo3bl  Oe30nacHOCmu
unpopmayuy;, mooersb yepo3; 6epOAMHOCHHbIE XAPAKMEPUCTIUKU, MEMOOUKA KOMUYEeCMBEeHHOU OYeHKU
Vepo3 UHGOPMAYUOHHOU DE30NACHOCMU.

© Bbapanos B.B., Ilununa A.H., 2022

Paboma evinonnena npu Qunancosoit noooepycke zpauma MTYCH, npedocmaenennozo
Munucmepcmeom ¢unancoe Poccuiickoii @Dedepayuu u3 pedepanvrnozo 61w0oxicema ¢ 2021 200y
(nayunotii npoexm Ne 35/21-d) ¢ pamkax ghedepanvnozo npoexma «Hugpopmayuonnaa 6ezonacnocmovy
Hayuonanwvnou npozpammul «Lugpposan sxkonomuka Poccuiickoii Dedepavuuy.
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METHOLOGY OF QUANTITATIVE EVALUATION
OF INFORMATION SECURITY THREATS IN PROTECTED INFORMATION SYSTEMS

The paper studies methology of quantitative evaluation of information security threats in protected information
systems. The purpose of the developed methodological system is to determine the dependence of quantitative
parameters of information security threats (IST) on probabilistic parameters of the risk of destructive impacts on
informatization objects. The conditions of the occurrence and implementation of IST are investigated, the dependencies
of the formal definition of the quantitative parameter of threats are obtained. The methodology of quantitative threat
evaluation is presented in the form of a mathematical model in order to substantiate and describe the method of
determining the threat in protected information systems and calculating the level of this threat. The recommendations
are established for obtaining expert assessments of the negative impacts on the informatization object and countering
them by information security systems which are necessary for making decisions on the protection of information
systems.

Keywords: protected information systems; information security threats; threat model; probabilistic
characteristics; methodology of quantitative evaluation of information security threats.
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YJIK 004.056

N. 1. KOPOJIEB, B.B. MYXOPTOB

COBPEMEHHBIE HAYYHO-METOJAUYECKHE TOAXO0/1bl K OBHAPYKEHHUIO
N MAEHTUPUKAINU HHOPOPMAIIMOHHO-TEXHUYECKHUX OBBEKTOB,
HEPCIIEKTUBBI UX OBHAPYKEHUA U WIEHTUOPUKALIUN B UTHOOCDEPE

B cmamve paccmompenvt cywecmeyowue HAyuHO-Memooudeckue nooxoobl K OOHAPYICEHUIO U
UOeHmMuUpUKAYUU MAIOPA3IMEPHBIX UHDOPMAYUOHHO-MEXHUUECKUX 00BEKMO8, ONpedeneHbl NePCneKmuebl Ux
passumusi 8 uHgocgepe 6 YCA08USIX CILONCHOU PAOUOINEKMPOHHOU 0OCMAHOBKe U MANOU IPPekmueHoll
NOBEPXHOCMU PACCEUBAHUS, 66E0eHbl OAZUCHbIE MEPMUHbBL 8 UCCIEOYeMOU 0ONACU.

Knrouesvle cnosa: ungpopmayuonno-mexnuueckue obvexkmvl; uHpochepa; uUHGOPMAYUOHHO-
MEeXHUYeCKUtl nopmpem,; UHGOPMAYUOHHO-MEXHUHEeCKUU cled,; uoeHmupurayus; ooHapyicerue.
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MODERN SCIENTIFIC AND METHODOLOGICAL APPROACHES TO THE DETECTION

AND IDENTIFICATION OF INFORMATION TECHNOLOGY OBJECTS, PROSPECTS

FOR THEIR DETECTION AND IDENTIFICATION IN THE INFOSPHERE

The article examines the existing scientific and methodological approaches to the detection and identification
of small-sized information technology objects, defines the prospects for their development in the infosphere in a
complex radio-electronic environment and a small effective scattering surface, introduces basic terms in the field under

study.
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YK 004.7
B.A. JIMITATHUKOB, A.A. LIEBYUEHKO

METOIUKA ITIPOAKTUBHOI'O YIIPABJIEHUS UH®OPMAIITMOHHOM
BE3OITIACHOCTBIO PACIHPEJIEJEHHON HH®OPMAIIMOHHOM CUCTEMBI
HA OCHOBE MHTEJUIEKTYAJIBHBIX TEXHOJIOT U

Ananuz  nooxo0o6 K  YNpAGNeHuno  UH@POPMAYUOHHOU  OE30NACHOCMbIO — PACHPeOesieHHOU
UHDOPMAYUOHHOU — cucmeMbl  HOKA3AL, 4Y4MO  CYWecmayiouue Memoovl U CHOCOObl  NO3605I0M
0emeKmuposams U YACMUYHO OMPAICANDb YIHCE OCYWEeCMBISIOUUECsT HeCAHKYUOHUPOBAHHblEe 8030€lCMEUs.
3M0YMBIUIEHHUKA, HO He 8 COCIOAHUU 3a0110208PEMEHHO UX npedynpeoums u npeceds. Llenv uccredoganusi:
NOBbICUMb 3AUWUUEHHOCb DACTIPEOeNeHHOU UHDOPMAYUOHHOU CUCTEMbl 8 VCIO08USAX UHDOPMAYUOHHOZO
npomugoOOPCmMea 3a Ccuem GblAGICHUS B030CUCMEUI 3NIOYMBIUIEHHUKA, (QOPMUPOBAHUs U peanu3ayuu
nPeOYnpescOaiowuUx U COEPACUBAIOUUX Mep 6 pedicuMe pearbHo20 eépemeHu. Pesynbmamul: npednoscena
Memoouxa  NPOAKMUEHO20  YAPAGNeHUsi  UHQDOPMAYUOHHOU  OE30RACHOCMbIO  pACNpPeOeneHHOU
UHMOPMAYUOHHOU CUCEMbl HA OCHO8E UHMEIEKMYATbHbIX MEXHOA02UL, NO360AIOWASL NePEeHaAnpasisinG
SNOYMBIUAECHHUKA OM 3AUUIAEMbIX PECYPCO8 U NPOSHOZUPOBANb YPOBEHb 3AUUUEHHOCHU CUCEMbL C
yuemom  puckog  umpopmayuonnou  bezonachocmu. Ilpaxmuueckas — 3HAYUMOCL  ONpeOensiemcs
603MOJICHOCTHBIO  UCNOTb308AHU  NPeOadzaemMoll MemoOuKy npu paspabomxe cucmem YnNpaeieHus
bezonachocmpio, a mMakdce NpPU  WIAHUPOBAHUU U  OP2AHU3AYUU  NPOAKMUBHO20  YAPAGLEHUs.
UHGOpMayUOHHOU 6€30nACHOCTbIO.

Knwouesvie cnosa: ungopmayuonnas 6e30nacHoCms, pacnpeoeientas UH@QopMayuoHHas cucmema,
HeCauKYUuoOHUpOBaHHoe 8030elicmeaue; NPoaKmugHOCb, BblAGNIEHUE VYA38UMOCIEL,; NPOZHOZUPOSAHUE.

© JIunaraukoB B.A., [lleBuenko A.A., 2022
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METHODOLOGY FOR PROACTIVE INFORMATION SECURITY MANAGEMENT
OF ADISTRIBUTED INFORMATION SYSTEM BASED ON INTELLIGENT TECHNOLOGIES

Analysis of approaches to information security management of distributed information system has shown that
the existing methods and techniques allow to detect and partially reflect already carried out unauthorized influence of
an intruder, but are not able to prevent and suppress them in advance. The aim of the study: to increase the security of
a distributed information system in the conditions of information warfare by detecting the impact of an attacker, the
formation and implementation of preventive and deterrent measures in real time. Results: proposed methodology for
proactive information security management of a distributed information system based on intelligent technologies, which
allows redirecting an attacker from the protected resources and predict the level of system security, considering
information security risks. Practical significance: determined by the possibility of using the proposed methodology in
the development of security management systems, as well as planning and organization of proactive information
security management.

Keywords: information security; distributed information system; unauthorized impact; proactivity;
vulnerability detection, prediction.
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TPEBOBAHMUSA
K 0(pOPMJICHHUIO CTATBHH ISl ONy0JINKOBAHNSA B JKypHaJe
«HHpopMannOHHBIE CHCTEMbI H TEXHOJIOT I

OBIIME TPEBOBAHMUSA

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.

TPEBOBAHMUSI K COJEPKAHUIO HAYYHOM CTATHH

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.

TPEBOBAHUSA K O®OPMJIEHUIO HAYYHOM CTATHbH

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

Oobs13aTeJIbHBIE J1eMEHTBI:

- YIK

— 3arjiaBue (Ha PpyCcCKOM M aHIJIMIICKOM fI3bIKAX)

— aHHOTanusA (HA PyCCKOM M aHIJIMICKOM SI3BIKAX)

— KJIIOYeBbIE CJIOBA (HA PYCCKOM M aHTJIMIICKOM fI3LIKAX)

CIHUCOK JINTEPATYPHI, HA KOTOPYIO aBTOP CCHUIAETCS B TEKCTE CTATHH.

TABJH/ILII)I PUCYHKU, ®OPMVJIbI

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

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHbI#
mpudpt — 12 pt, kpynueii maAekec — 10 pt , menkuit mHgekc — 8 pt. MopmyJibl, BHEAPEHHbIE KaK
u3odpakenne, He jgomyckarorcsi! Pycckme wu rpedeckme OykBb, a Takke 00O3HauEHUS
TPUTOHOMETPUUYECKUX (DYHKIH HAOMPAIOTCS MPSAMBIM MIPUGTOM, JJATHHCKUE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WIUTIOCTpalun (4epTeku, Tpaduku, CXeMbl, JHarpaMMbl, (POTOCHUMKH) CIETyeT
pacronaraTh HEMOCPEACTBEHHO TOCNE TEKCTa, B KOTOPOM OHHM YIOMHHAIOTCS BIEpBbIC. PUCYHKH, YHCIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH ONpaBIaHHbBIM, MPEICTABISIOTCS B BUAE OTACNBHBIX (ailioB B opmate
*.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:
(haMunns, UMsI, OTYECTBO (ITIOTYKUPHBIN MIPU(T); yIpekIeHUE UM OpraHU3alHs, YIeHas CTEIeHb, YICHOe
3BaHUe, JOJDKHOCTb, aJipec, TeseoH, 3JeKTpoHHas noura (0O0buHbIN wpudT). CBeneHus 00 aBTOpax TaKKe
MPEIOCTABISIOTCS OTACIBHBIM (DailioM 1 00s13aTeNbHO AYOIUPYIOTCS Ha aHTIIMHCKOM SI3BIKE.
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