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UHopMayuoHHbIe cucmeMbl U mexHosIo2uu

MATEMATHYECKOE U KOMIIbIOTEPHOE MOJJEJIMPOBAHUE
YK 504.064
E.A. BOJIKOBA, C.C. MYPATYAEB, A.C. PABBIIIIEHKOB

HCCJIEJOBAHUE U MOJAEJTAPOBAHUE MACIHTABI/IPYEMOI?'IU
ABTOMATHU3UPOBAHHOU CUCTEMbI MOHUTOPHUHI'A OKPYKAIOIIEHN CPE/IbI
B CETEBOM CUMYVYJIATOPE NS-3

B pabome nposedeno mooenuposanue u ucciedosanue mMacuumadbupyemol ceHCopHou cemu Ois ee
NpUMeHeHUsl 8 Kauecmee A8mMOMAmusUpoOSanHol cucmemvl MoHumopumea okpyoicaroweti cpeovt (ACMOC).
Ilposeden ananuz COBPEMEHHBIX NPUHYUNOB HNOCMPOEHUS DPACNPEOeNeHHbIX CEHCOPHLIX cemeud U
MOOenUPOBaHUs MeNeKOMMYHUKAYUOHHBIX cucmeM. B cmamve onucana pazpabomannas umMumayuoHHas
mooeno ACMOC ¢ cpede NS-3. T'ubxas mazucmpanvhas apxumexmypa cemu no3eossem GHeopsamsb HOGble
NPOTOKONBL, YIYUULAS MEM CAMBIM HPOU3B0OUMENLHOCHb CUCMEMbL, d MAKICE NO3605em U3YHaAmb NPOYECChl
60 6peMs NepenoHeHus cepgepa 06pabomku OaHHuIX. B x00e nposedenus amanuzos pezyivmamos
UMUMAYUOHHO2O0 MOOETUPOBAHUSL OYECHUBATIOCH GIUSHUE PAZTUYHBIX NAPAMEMPO8 HA KOdpghuyuenm nomepu
naKkemos OaHHbIX @ CEMU.

Knroueswvie cnosa: JKonocus, IKONO2UHECKULL MOHUMOPUHS, UHmEepHem 661146%7,' Memeoycioeus,
umumayuoHHoe Modeﬂupoeanue.

(© Bouxosa E.A., Mypartuaes C.C., Ps6bierkos A.C., 2022

Paboma evinonnena npu unancosoit noooeprcke yenmpa HTU «Cencopuxa» ¢ HOI[ PI[CC
HHY MHUIT ¢ pamkax npoekma «Co3z0anue asmomamusupoeanHHoil CcuUcmemsl MOHUMOPUHA
okpyscarouen cpedvt (ACMOC) ona coopa, odpadbomku, XpaneHus u nepeoauu Memeopoai0ZuiecKoil u
IKo102ukecKol ungpopmauyuuy, pez. Ne HUOKTP: AAAA-A20-1200130090100-3.
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RESEARCH AND SIMULATION OF A SCALABLE AUTOMATED
ENVIRONMENTAL MONITORING SYSTEM IN THE NS-3 NETWORK SIMULATOR

The article describes the simulation and research of a scalable sensor network for its use as the framework for
an automated environmental monitoring system (ASMOS). This article briefly analyzes the modern principles of
distributed sensor networks construction and telecommunication systems simulation. Network simulator NS-3 was
selected based on the analysis. NS-3 is compliant with modern requirements of ASMOS simulation. The model is flexible
and easily customizable to study the effect of various parameters on network productivity. Flexible network backbone
architecture allows the implementation of new protocols, thereby improving system productivity, and also allows you to
study processes during a data server overflow. During the analysis of the simulation results, the influence of various
parameters on the packet loss coefficient was evaluated. It was found that the best indicator of the packet delivery
coefficient is achieved with a 6-meter measuring post height and distance to the base station of 1400 meters. Beyond that
the influence of the number of measuring posts per one base station was estimated, if the number of measuring posts is
in the range from 10 to 200, then the value of the packet loss coefficient will be optimal. It was estimated that in order to
achieve an acceptable value for the packet loss coefficient, it is sufficient to use a packet size from 50 bytes to 200 bytes
and send messages in the range from 60s to 1800s. These results were presented in graphs. The article gives
recommendations for deploying of the monitoring system in the conditions of Zelenograd. The layout of base stations,
measuring posts and industrial zones on the city map is presented.

Keywords: machine learning; ecology; environmental monitoring; internet of things; meteorological conditions;
time series forecasting.
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YK 004.02
P.P. 'AJIUMOB, A.10. KPYUYNHHNH

ONITUMM3ALMA SJHEPT'OIIOTPEBJIEHUA BECIIMJIOTHOI'O JIETATEJIBHOI'O
AIIITAPATA ITPU BUAEOMOHUTOPHUHI'E TIPOTA’KEHHOI'O OBFBEKTA

B cmamve paccmompena 3adaua onmumuzayuu - pexcuma  MOHUMOPUHEA — RPOMSINCECHHBIX
MEXHON02UUeCKUX 00beKmo8 OecnuiomHuiMu aemamenvHoimu annapamamu (BIIJIA) ons  yeenuuenus
danvrocmu noaema. Onpeodenenvl OOCHMOUHCMBA UCNONL30BAHUSL OPOHO8 OJisl KOHMPOIS COCHOSIHUS
NPOMBIUUTIEHHBIX  00BEKIN08 HA OCHOBE ABMOMAMUSUPOBAHHO20 AHAIU3A GUdeodanuvlx. B  pabome
npeosodceHa  MoOelb  SHepeonompebieHuss OpoHA NPU  BbINOJHEHUU 30044  BUOCOMOHUNOPUHEA,
yuumolearowas mpebosanue obecnederue ypoeHs 00CmMOBEPHOCHU PACNO3ZHABAHUS GHEUMAMHBIX CUMYAYUIL.
Paspaboman ancopumm onpedenenuss OnNMUMAILHO2O CKOPOCMHO20 peNcuMa Nojema 0OecnuiomHo2o
JEeMamenbHo20, NHO360JSIOUUNT MUHUMUUPOBAMb NOMPEONCHUE IIEKMPOIHEPSUL NPU 0OeCnedeHUU Kauecmea
cucmemvl MOHUMOPUH2A TNEXHOA0SUHECKUX 00BEKMO8.

Knrouesvie cnoea: cnudicenue 9Hep20nompe6ﬂeuuﬂ; becnunommublll  1emamebHbll annapam,
6M0€00H61ﬂu3,' MOHRUMOPUHS MEXHONI02UYECKUX 00beKmos.

© I'ammumos P.P., Kpyunnun A 1O., 2022
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OPTIMIZATION OF POWER CONSUMPTION OF UNMANNED AERIAL VEHICLE

DURING VIDEO MONITORING OF AN EXTENDED OBJECT

The paper considers the problem of optimizing the mode of monitoring extended technological objects by
unmanned aerial vehicles (UAVSs) to increase the flight range. The advantages of using drones to control the state of
industrial facilities based on automated analysis of video data are determined. The article proposes a model of drone
energy consumption when performing video monitoring tasks, taking into account the requirement to ensure the level of
reliability of recognition of emergency situations. An algorithm has been developed for determining the optimal speed of
an unmanned aerial vehicle flight, which allows minimizing power consumption while ensuring the quality of the
monitoring system for technological objects.

Keywords: energy consumption reduction; unmanned aerial vehicle; video analysis; monitoring of technological

objects.
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0.J1. UBAIIYK, H.C. ITY3LIPEB

PASPABOTKA MOJIEJIN CUMYJIAIUOHHOI'O TPEHAXKEPA
JOMOJHEHHOM PEAJIBHOCTH JIJISI ®U3UYECKUX TPEHUPOBOK

Ceco0nsa yughposvie mexnono2uu cmaiu HeOMveMAeMOU HACmbl0 NPAKMUYecKu 6cex cghep
COYUATILHO-IKOHOMUYECKO20 DPA3BUMUS U JICU3HU 00bIYHbIX model. [losenenue Ha pwinke YCcmpouicms,
nozeonsilowux nozpyscamocs 6 oonoanenuyro (AR) u eupmyanvuyro (VR) peanvrnocms, cywecmeenno
Pacuupuno apcenan 2¢h@ekmusHblX UHCIMPYMEHMO8 peuenus, 6O3HUKAIOWUX HA MeKyWeM dmane pa3eumus,
3a0ay. B nexomopuix ciyuasx ucnonvzoganue mexuonozuti AR u VR aensiemcs Haubonree ONMUMAIbHbIM U
oadice 6e3a1bMEPHAMUBHBIM MeMOOOM 00YYeHUS U IOPUOUYECKU YCMAHOBIEHO 8 Kauecmee 00513amenbHO20
[1].

Cmpemumenvrno pacmywue mpeboganus K 6e30nacHoOCmu U YerecooopasHocmu, pocm
UHMEHCUBHOCIU U PA3HOOOPA3Usi NCUXONOSUHECKUX HASPY30K — C OOHOU CHIOPOHbL, U Haauuue psod
CYWecmeeHHbIX HeOOCMAmKO8 CYUecmsyiowux GUPMYAIbHbIX CUMYIAMOPO8 — ¢ Opyeou, coenanu
aKmyanbHblM 80NPOC O paspabomke cucmemvl, no3goasauell bonee r¢hgexmusno cosmewams peanvHule
Qusuueckue Hazpy3Ku U pasHooOpasnHoe ncuxogusuueckoe G030elcmeue NocpeoCmeom BUPMYATbHBIX
00pazo6. Imo 0acm 603MOINCHOCTHL HOBLICUMb KAYECHE0 MPEHUPOBOK NCUXOPUIUYECKUX XAPAKMEPUCTIUK
yenoseKa, e2o N0020MoBKU K ONpedesieHHOMY POy 3aHIMUIL.

B cmamve npedcmagnenvi ocobemnocmu u QYHKYUOHANbHBIE GOZMOICHOCHU NIAHUPYEMO20 K
paspabomke CUMYNIAYUOHHO20 MpeHadcepd, CUCMeMa 83auUMOO0ClCTNEUS C MPEHANCEPOM, CUMYIUPYIOUEM
MPEHUPOBKY No cmpenvbe 6 CMEeUAHHOU pPeanbHOCmU, OCHO8AHHOU HA OMCIENCUBAHUU UHPDPAKPACHBIX
Mapkepos. Idmo onpeoensem NpaKmuyecKkyio 3HAYUMOCHb UCCAE0068aHUL, HAYYHAS HOBU3HA KOMOPO20
CBA3AHA C PAa3eUMUEM MexHON02UN NOCMPOEHUSI BUPTYATbHOU PEalbHOCHU U MeMOOUK UX NPUMEHEHUs. 8
00yuaoWux cucmemax.
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Kniouegvle cnoea: OonoiHewHas peanbHOCMb, CUMYIAMOP 8 OONOJHEHHOU PedlbHOCIU,
uHppaxpacHvle mMaprepbi.

© MBamyk O.1., ITyssipes H.C., 2022
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DEVELOPMENT OF A MODEL
OF AN AUGMENTED REALITY SIMULATION SIMULATOR FOR PHYSICAL TRAINING

Digital technologies have become an integral part of the lives of ordinary people. With the advent of devices on
the market that allow ordinary people to immerse themselves in augmented (AR) and virtual (VR) reality, the issue of
developing a system that allows physical training using high technologies has become relevant. This article presents the
features and functionality of a simulator with a controller, a system for interacting with a simulator that simulates
shooting training with augmented reality based on tracking infrared markers. This system will allow for physical training
using controllers, in real time to measure the performance of the subject. The proposed system consists of three parts: a
controller with an infrared light sensor and a gyroscope, infrared markers consisting of LEDs and augmented reality
glasses.

Keywords: augmented reality; augmented reality simulator; infrared markers.
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A.IL. KOHOBAJIBUHK, A.O. LLIUPBIIi

UMUTALIAOHHOE MOJEJMPOBAHMUE PJIC B PASPABATBIBAEMOM CAIIP PJIC
N NEPCIIEKTUBBI EI'O IEPEBOJIA HA TEXHOJIOI'MIO HLA IEEE-1516

B cmamve npedcmasnena obwas apxumexkmypa pazpadamviéaemMol OmMeuecmeeHHOU CUCTeMbl
ABMOMAMUZUPOBAHHO20 NPOEKMUPOBAHUSL PAOUOTIOKAYUOHHBIX CIAHYUIL U NPUBEOeHA KOHYenyus yposHell
NPOEKMUpOBanusi 6 paspadbamviéaemMoll cucmeme (Npoyecc NPoeKmuposanus pazoener Ha Namsv YPOSHel:
CUCMEMHBI,  CMPYKMYPHBIL,  JI02UYECKUl,  CXeMOMEXHUYeCKUul, KOHCMPYKMUBHO-MEXHOIOSUECKULL).
Cneyugpuxa paspabamvieaemoil cucmemvl Haubosee BbIPANCEHA 8 yueme KOHKPEMHbIX YCA08utl 60e6020
NpUMEHEHUsl, XapaKMepUCmuK cpeocma 8030YUHO-KOCMULECK020 Hanaoenus, gonoyenesot oocmanosku. C
MO Yerblo Peanu3yromes (PYHKYUOHATbHbIE CPeOCmEa UMUMAYUOHHO20 MOOEIUPOBAHUsl H0ebIX OelicmEull.
Hcxoouvimu oanusvimu 018 makozo MoOeaupo8aHus OOHCHbL Oblmb MAKMUKO-MeXHUYecKue mpebosanus K
pazpadamvleaemMbimM NEPCREKMUSHIM 00PA3YAM B0OPYIHCEHUL U BOCHHOU MEXHUKU, d MAKIHCe NPUHYUNBL UX
b0esozo npumenenus. Ilpu smom peanuzyemcs no0oepiIcKa 08yxX cxem UMUMAYUOHHO20 MOOCTUPOBAHUSL: HA
CUCEMHOM U CIMPYKIMYPHOM YPOGHAX — HO OUCKPEMHO-COOLIMULIHOL cXeMe, a HA JI02UYeCKOM YPOGHe — No
cxeme nowazogou. Ilowazosas cxema obnadaem maxumu npeUMyujecmeami, Kaxk npocmoma u Ha2asoHoCHb
peanuzayuu, 8 Hetl YOOOHO MOOEIUPOSAMb Al20PUMMbL 0OPAOOMKU OAHHLIX (CUSHALO08) U COCMABHbBLE YACHU
paduonoxayuonnvlx cmanyuti. OOHAKO, 6 Heli HEeBO3MONCHO KOPPEKMHOe MOOeIuposanue, Hanpumep,
PAOUONIOKAYUOHHBIX CIAHYULL C NAPATIETbHOU 00PAbOMKOL CUSHAN08 HA pazhblx vacmomax. Tem bonee 6 Hell
KpatiHe 02panuiensbl 603MONCHOCIU OISl MOOCTUPOBAHUSL 2PYRNUPOBOK BOUCK U boesbix deticmeuil. 11o smoti
NpUYUHe NpU UMUMAYUOHHOM MOOTUPOBAHUU (YHKYUOHUPYIOM 084 NIAHUPOSWUKA. «BbICOKOYPOBHEBbILY
OUCKPEMHO-COOLIMULIHBILIL  OUCnem4ep U  «HUSKOYPOBHEBLILY NOWlazoevli. /JUCKpemHo-coObImutiHblil
Jucnemuep 3aUMOOeLCMBEYem C NOWA208bIM NIAHUPOSUUKOM KaANCObLL pa3, Ko20a paccHumvléaem
ouepeOHol coObIMuULIHbIL OI0K 00HO20 U3 08YX BEPXHUX YPOBGHEI.

OcnosHoe eHumMaHue y0eneHo NOCMPOEHUI0 O0eMATbHOU UMUMAYUOHHOU MOOelu YHUBEPCATbHOU
paouonokayuonnou cmanyuu. Tekywas pearuzayusi NOOCUCMEMbL  UMUMAYUOHHO20 MOOEIUPOSAHUS
CMPOUMCsL N0  MOHOIUMHOU —aApXumexmype; 00Cyscoaromess NepcneKmuebl nepesooa NoOCUCMEMbL
umumayuonnozo mooenuposanusi na |EEE-1516 Standard for Modeling and Simulation High Level
Architecture — cmanoapm apxumexmypul 6biCOKO20 YPOGHSL 015t MOOEIUPOBAHUSL U UMUMAYUU.

Knioueevie cnosa: umumayuonnoe mooeruposanue, OUCKPEMHO-COObIMULHOE UMUMAYUOHHOE
MoOenuposanue; Mooeauposanue 60eablx Oeticmeull; MoOeIUposanue paduoIOKAYUOHHbIX CIMAHYUIL.

@ Konosanbuuk A.I1., upsrii A.O., 2022
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RADAR SIMULATION IN THE DEVELOPED CAD RADAR AND PROSPECTS
ITS TRANSFER TO THE IEEE-1516 HLA TECHNOLOGY

The article presents the general architecture of the developed domestic system of computer-aided design of radar
stations and provides the concept of design levels in the system being developed (the design process is divided into five
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levels: system, structural, logical, circuit engineering, structural and technological). The specifics of the system being
developed are most pronounced in taking into account the specific conditions of combat use, the characteristics of the
means of aerospace attack, and the phono-target situation. For this purpose, functional means of simulation of combat
operations are being implemented. The initial data for such modeling should be the tactical and technical requirements
for the advanced models of weapons and military equipment being developed, as well as the principles of their combat
use. At the same time, support for two simulation schemes is implemented: at the system and structural levels — according
to a discrete-event scheme, and at the logical level — according to a step-by-step scheme. The step-by-step scheme has
advantages such as simplicity and clarity of implementation, it is convenient to simulate algorithms for processing data
(signals) and components of radar stations. However, it is impossible to correctly simulate, for example, radar stations
with parallel signal processing at different frequencies. Moreover, it has extremely limited opportunities for modeling
groups of troops and combat operations. For this reason, two schedulers function in simulation modeling: a "high-level"
discrete-event dispatcher and a "low-level"” step-by-step one. The discrete event dispatcher interacts with the step-by-step
scheduler every time it calculates the next event block of one of the two upper levels.

The main attention is paid to the construction of a detailed simulation model of a universal radar station. The
current implementation of the simulation subsystem is based on a monolithic architecture; prospects for the transfer of
the simulation subsystem to the IEEE-1516 Standard for Modeling and Simulation High Level Architecture — a high-level
architecture standard for modeling and simulation are discussed.

Keywords: simulation modeling; discrete-event simulation; simulation of combat operations; simulation of
radar stations.
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HHDPOPMALIHOHHBIE TEXHOJIOI'MH B COLJHAJIPHO-D9KOHOMHUYECKUX
U OPI'AHU3ALIHOHHO-TEXHUYECKHUX CUCTEMAX
YK 004.02
A.B. ABEPUEHKOB, A.M. AJIMI0JI0OB

IHOTEHIHUAJI IPUMEHEHMSI CIIIIP «TABP»
JJIA YIHPABJIEHUSA COIUMAJIBHOU CUCTEMOHU TA/IZKUKCKUX CTYJAEHTOB,
OBYYAIOIIUXCH B PD

B cmamve obocnogvieaemcs 6ocmpebosaHHOCMb pA3PAbOMKU CUCHEM NOOOEPIUCKU NPUHAMUSL
peuienutl 0151 UCNOTb3068AHUSL 8 YAPAGLEHUU COYUATLHOU CUCMEMOU MAONCUKCKUX CTYOEHMO8, 00YYaIOUUXCs]
6 P®. Onpedensemcs, umo cywecmsayem HeoOX00UMOCHb 0DecnedeHus: 603MOACHOCIU cO0pa, XPaHeHUsl U
aHanu3a NOIHO20 HAOOPA OAHHBLIX O MAONCUKCKUX CMYOeHmax Ona Nociedyiouje2o QopmuposaHus
VIPAGAAIOUEe20 8030€lCBUsL CO CMOPOHBL Kypupyloujeeo npeocmasumeinsi uz Pecnyonuxu Taoscuxucman.

Tloxazano, ymo asmopamu coenan CyuwjeCmeeHHbvlll HAyuHblll 3a0el 6 001acmu CmMpyKmypHO20 U
MAMeMamuiecko2o MoO0eIUpoBaHUs Npoyecca YNpasieHus, KOMOpbulll CMAl OCHOB0U 01 ONUCAHUSA
@DYHKYUOHANLHBIX 603MOJICHOCMEN U PA3PAOOMKU  apXUMEKMypbl C030a8AeMOU  CUCTHEMbL NOOOEPICKU
«TasPy. Ilpodemoncmpupo8arno, wmo uHGOPMAYUOHHAS CUCMEMA COOEPICUM MOOYIU OJist COOPA OAHHBIX, UX
NPOMEINCYMOUHOL  OYEHKU, (POPMUPOBAHUS  YNPAGIEHUECKUX —peuleHull, a maxdce uHmepgecos
noavzogameneu.

Hcnonvzosanue yeemosoii oupphepenyuayuu Kax Memooa u3yaiu3ayuu no360jsem noib3068ameno
cucmemvl noooepaicku npunsmus pewternutl « TasPy Ovicmpo onpedenums npodreMHble XapaKmepucmuKu no
KaxncOoOMy CIYOeHmy, HasHauyaemble YIpagieHuecKue peueHus npedCmasiaiomes 8 guoe peKomMeHoayul ons
Kypupyrowezo npedcmasumens uz Pecnyonuxu Taoscuxucman. Obocnosan evioop CYB/], obecneuusarowuii
pabomy cucmemvl noddepaicku npumsmus peuwieHuti « TagPy, KOHKpemusuposan 6vl060p OCHOBHO20 A3bIKA
paspabomku npoepamMmul, ONpeoeieH 6vl0op NPULONCeHUs Oisi CO30anus 2paguueckozo uumepdghetica.
Ilpeocmasnenvl Konuu 5KPaHo8 OCHOBHO20 OKHA UHMEPQHElca cucmemvbl U OKHA NEPCOHATIbLHO20 RPOPDUIs
cmyoenma. Onpedenenvl NePCneKmuvbl NpUMeHeHus: paspabomaHHOU cucmemsvl NOOOEPHCKU NPUHAMUL
pewenuii «TasPy 6 desmenvhocmu Kypupyiowezo npedcmasumens uz PT u npeocmasumeneti 6y308, 6 m.u.
0eKaHamos8 u MeiCcOyHapooHo2o omoeid.

Knwuesvie cnoea: maooicuxckue cmyoenmul;, obyuaowuecs 6 gyzax PD; cucmema noddeporcku
NPUHAMUS PeULeHULL.

@ Agepuenkos A.B., Ammnonos A.M., 2022
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THE POTENTIAL OF THE DECISION SUPPORT SYSTEM «TAVR» FOR THE CONTROL
OF THE SOCIAL SYSTEM OF TAJIK STUDENTS STUDYING IN THE RUSSIAN FEDERATION

The article substantiates the demand for the development of decision support systems for use in the control of
the social system of Tajik students studying in the Russian Federation. It is determined that there is a need to ensure the
possibility of collecting, storing and analyzing a complete set of data on Tajik students for the subsequent formation of a
controlling influence by a supervising representative from the Republic of Tajikistan. It is shown that the authors have
made a significant scientific groundwork in the field of structural and mathematical modeling of the management process,
which became the basis for describing the functionality and developing the architecture of the created support system
«BRANDS». It is demonstrated that the information system contains modules for data collection, their intermediate
evaluation, the formation of management decisions, as well as user interfaces. The use of color differentiation as a
visualization method allows the user of the decision support system.

Keywords: Tajik students studying at Russian universities; decision support system.
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VJIK 65.011.56

H.B. BYPJIAKOB, O.A. UBAIIIVK, E.C. PYIAKOB,
B.1. ®EJIOPOB, E.B. XY /IZIKOBA, H.B. HIEPBMHNHA

MOAXO0/I K CO3JIAHUIO YHUBEPCAJIbBHOM CUCTEMBI CBOPA, XPAHEHUS
N IIEPEJAYU PASHOPO/JHBIX JAHHBIX OB 9KOJIOI'MYECKOM COCTOsAHHUH
OBBEKTOB U IMTPOIECCOB ATPOITPOMBIIIIVIEHHOI'O KOMIIVIEKCA

B cmamve npedcmasnen nooxoo Kk co30anuto YHUSEPCAIbHOU cucmemsl coOopa, XpaneHus u nepeoaiu
PA3HOPOOHBIX OAHHLIX 00 IKOIOSUYECKOM COCHMOSHUU 00BEeKMOo8 U HPOYeccos asponpoMblULIeHHO20
KOMAeKca, KOMopbulil GKII0Yaem 8 ceOsl UCNONb3068aHUe PA3PAbOmMAanHbIX MoOeell U al2opummos. Mooeb
cOopa  MHOJICECBEHHbIX ~ PA3HOPOOHBIX  OAHHBIX C  PA3IUYHLIX MUNOE UCMOYHUKOG,  AN2OPUMM
DYHKYUOHUPOBAHUS CNEYUATHHO20 YCMPOoUcmea 01 coopa u nepedayu OauHbIX, hopmam coobujeHull ons
nepeoauu uHgpopmayuy om OaHHO20 YCMpOUCMEd K CUCHeMe XPAHEeHUsl, MOOelb XPAHEHUSI MHOINCECTBEHHBIX
PA3HOPOOHBIX OAHHBIX, A MAKJICE CHEYUATLHYIO CUCHEMY NPAGUTL, NO360ISIOWYI0 NPOBOOUMb OATbHeliuull
AHAU3 OAHHBIX, NOIYYEHHBIX C PA3IUYHLIX 2PYNN UCMOYHUKO0S. [Ipumenenue dannozco nooxooa no3eoaum
obecneuums cOOp MHONCECMBEHHOU PASHOPOOHOU UHPOPpMAYUU 06 IKOIOSULECKOM COCMOANUL 0OBEKMO8 U
npoyecco8 ¢ mpex OCHOGHLIX KIACMEPOS UCMOYHUKOE OAHHBIX, 3HAYUMbBIX OISl CElbXO3NPOU3BOOCEA:
damuuxy, npubopsl U cucmemvl 011 HENOCPEOCMBEHHOU PecUCmpayuy COCMOSHUSL NPUPOOHBIX U
MEXHO2EHHBIX 00bEeKMOo8; MOOUTbHbIe pobomusuposantvie ycmpoticmsea caedxcenus (BILIA, c/x pobomul u
0p.); OanHble HEUHBAZUBHO20 BUOCOMOHUMOPUHEA OJI ONPEOeleHUsI COCMOAHUSL HCUBBIX 0OBLEKMOS.

Knroueesnle cnosa: azponpomvliuieHHbIl KOMNIEKC, 9KOI02ULeCKU MOHUMOPUHe, cOOp, XpaHeHue u
nepeoava uHgopmayuu; Mooenu u aneoOpummsl;, CUCIEMA NPABU.

© Bypnaxos H.B., UBamyk O.A., Pynakos E.C., ®enopos B.1., Xynsakora E.B., lllepouanna H.B., 2022
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APPROACH TO CREATION UNIVERSAL SYSTEM FOR COLLECTING, STORING
AND TRANSFERRING HETEROGENEOUS DATA ON THE ENVIRONMENTAL STATUS
OF AGRO-INDUSTRIAL OBJECTS AND PROCESSES

The paper presents the approach to creation a prototype universal system for collecting, storing, and transferring
heterogeneous data on the environmental state of agro-industrial objects and processes, which includes: a model for
collecting multiple heterogeneous data from different types of sources; an algorithm for operating a particular device for
collecting multiple heterogeneous data; a message format for transferring information from this device to the storage
system; a model for storing multiple heterogeneous data; a specific set of rules to make further analysis of source group
data. The application of this approach will ensure the collection heterogeneous information about the ecological state of
objects and processes from three main clusters of data sources relevant to agriculture: sensors and systems for direct
recording the state of natural and artificial objects, mobile robotic tracking devices (UAV, agricultural robots, etc.), data
of video monitoring to determine the state of living objects related to agricultural production.

Keywords: agro-industrial sector; ecological monitoring; data collection; storage and transfer; set of rules.
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B.H. BOJIKOB, A.B. KOPOTKMIA, C.B. HOBUKOB, .
J.B. PBDKEHKOB, A.A. CTBIUVK, U.C. CTbIUVYK, A.IO. YXXAPUHCKNU

AJITOPUTMBI YIIPABJIEHUSA JOCTYIIOM K HHOOPMALIUU ACY
BUPTYAJIBHOI'O IPEANIPUATHUA B OBJIAYHBIX CUCTEMAX XPAHEHUSA
N OBPABOTKU JAHHBbIX

B oannou cmamwe agmopvi nposodsm onucanue paspadOMAHHBIX AN2OPUMMOSE YNPAGIEHUS.
docmynom Kk ungpopmayuu ACY eupmyanbHo2o npeOnpusmus, a UMEHHO: aiopumma uoenmupurayuu
NOMb306AMENS, ANCOPUMMA AYMEHMUPUKAYUL, ATOPUMMA AGMOPU3AYUY U ATIROPUMMOE OA308bIX Onepayuli
BUPMYANLHOU (allioeol cucmemsl (CO30aHUSA Y31 U YOAIEeHUA V31a).

Kntouesvle cnosa: obnaunvie cucmemvl XpaHeHus OAHHuIX, OOIbUIUE OAHHBIE, ABMOMATMUIAYUIL,
unpopmayuonnvie mexnonocuu, Humeprnem-cepsuc, GUPMYanrbHAss QAaillogds CUCMeMA, BUPMYATbHOE
npeonpusmue; AIeOpUMM UOSHMUDUKAYUU TNOTb306AMENS;, AN2OPUMM  AYMEHMUDUKAYUY,  aT2OPUMM
asmopuzayuu,; aneopummsi 6a308bIX ONepayull BUPMYAIbHOU (atliogoll cucmemvl, CO30anue y3ia, YOaieHus
y3na.
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ALGORITHMS FOR CONTROLLING ACCESS
TO VIRTUAL ENTERPRISE ACS INFORMATION IN CLOUD STORAGE AND PROCESSING SYSTEMS

In this article, the authors describe the developed algorithms for controlling access to information of the ACS of
a virtual enterprise, namely: user identification algorithm, authentication algorithm, authorization algorithm and
algorithms for basic operations of the virtual file system (creating a node and deleting a node).

Keywords: cloud storage; big data; automation; information technologies; Internet service; virtual file system;
virtual enterprise; user identification algorithm; authentication algorithm; authorization algorithm; algorithms of basic
operations of the virtual file system; creating a node; removing a node.
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PA3HOPOJIEBOM JEATEJBHOCTHIO IT-CHEIIUAJINCTA

C nosuyuu cucmemnozo nooxoda pazeumsl MOOeaU U ONUCAHBL KOMNbIOMEPHblE IKCNEPUMEHMbL,
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PA3HOPOLEBas 0esmeibHOCHb.
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ABOUT PROBLEM OF DISTRIBUTED MULTILEVEL CONTROL
OF MULTI-ROLE ACTIVITY OF AN IT SPECIALIST

From the stand point a systematic approach models are developed and a computer experiment is described,
which reflects three management situations: the interaction of information products of a superior and a subordinate, the
distribution of multi-level management of an IT specialist, and his multi-role activities.

Keywords: distributed multilevel control; IT specialist; multi-role activity; quality assessments; simulation
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YK 621.396
JLE. MUCTPOB

METOAOJJIOT'HMYECKHE OCHOBbBI ®OPMAJIM3ALMNUA ITPOLOECCA
PABPABOTKMU IIJTIAHA ITPUMEHEHUSA
OPI'AHM3AIIMOHHO-TEXHUYECKUX CUCTEM

IIpeonacaromess  memooonozuyeckue OCHO8bL  hopmanuzayuu npoyecca paspabomku NIaHA
NPUMEHEHUsI MHO2OYPOBHE8bIX uepapxuieckux opeanuzayuonno-mexuuveckux cucmem (OTC) 6 xongauxme
muna «KOHKypenyus». HX codepicamenvHylo OCHOBY COCMAGIAIOM AHAAU3 HPOONIeMHOU obnacmu,
paspabomka NOCMAanHOBKU 3a0ayu, 8bl0eNeHUe OCHOBHBIX 6HEUHECUCTHEMHBIX U GHYMPUCUCEMHBIX DYHKYULL
VIPAGAEHUSL, YEA3KY UX NO IMANAM (HAYALA NIAHUPOBAHUSL, OP2AHU3AYUL, KOHMPOJISL, KOPPEKMUPOBKU) NAAHA,
Gopmanuzayuio nAaHa ¢ B03MONICHOCMbIO Yuema onepamusrozo ynpaeienus OTC npu nosenenuu HOBbIX
3a0au. Popmanusayus NIAHA OCYUECMEIAEMC C UCNONb30BAHUEM NONONCEHUL Mmeopuil 00Wux cucmem,
CUCMEMHO20 AHATIU3A, MHO20YPOGHESHIX UEPAPXULECKUX CUCHEM U JI02UKO-98PUCTIUYECKUX MEMOO08 AHANU3A
cnocoboe npumenenuss OTC 6 onepayusix.

Knwuesvie cnosa: OpcaHU3aAyUOHHO-MEXHUYecKasa cucmema, KOH@]ZMKm, onepayusl;, npumeHeHue,
njiau, S(quel(‘mufﬁHOCWZb,' GHEWHEeCUCmMEMHble U  6HYMPUCUCMEMHbLE qbyHKuuu ynpaejieHus;, omansl
NAAHUPOBAHUA, OpcaAHU3AYUU, KORMPOJIAL U KOPPEKMUPOBKU, ¢0pMafzu3auwz; onepamueHoe ynpaejlerue.
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METHODOLOGICAL BASES FOR FORMALIZING THE PROCESS
DEVELOPMENT OF A PLAN FOR THE APPLICATION OF ORGANIZATIONAL
AND TECHNICAL SYSTEMS

Methodological bases for formalizing the process of developing a plan for the use of multi-level hierarchical
organizational and technical systems (OTS) in a conflict of the "competition" type are proposed. Their substantive basis
is the analysis of the problem area, the development of a problem statement, the allocation of the main external and
internal management functions, linking them by stages (the beginning of planning, organization, control, adjustment) of
the plan, the formalization of the plan with the possibility of taking into account the operational management of the STS
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when new tasks appear. Formalization of the plan is carried out using the provisions of the theory of general systems,
system analysis, multi-level hierarchical systems and logical-heuristic methods for analyzing the ways of using OTS in
operations Annotation. Methodological bases for formalizing the process of developing a plan for the use of multi-level
hierarchical organizational and technical systems (OTS) in a conflict of the "competition" type are proposed. Their
substantive basis is the analysis of the problem area, the development of a problem statement, the allocation of the main
external and internal management functions, linking them by stages (the beginning of planning, organization, control,
adjustment) of the plan, the formalization of the plan with the possibility of taking into account the operational
management of the STS when new tasks appear. Formalization of the plan is carried out using the provisions of the theory
of general systems, system analysis, multi-level hierarchical systems and logical-heuristic methods for analyzing the ways
of using OTS in operations

Keywords: organizational and technical system; conflict; operation; application; plan; efficiency; external and
internal management functions; stages of planning; organization; control and adjustment; formalization; operational
management.
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TEJIEKOMMYHUKAIIUOHHBIE CUCTEMBI U KOMIIBIOTEPHBIE CETU
VJIK 681.5.08

M.J. BAKHVH, I'.C.BACUJIBEB,
C.B. EPEMEHKO, A.O. KOBAJIEHKO, O.P.KY3MUKHNH, JI.N.CYPXXKUK

AJITOPUTMBI OBPABOTKH CUT'HAJIOB B CUCTEMAX ®A3OMETPUYECKOI'O
T'EOBKOJIOTMYECKOI'O KOHTPO.ISI BO BPEMEHHOM 1 YACTOTHOM OBJIACTH

Kauecmso  cenbckoxossaticmeennou  NpoOyKyuu U NOAYYAEMO20  Cbipbsi C  00BEKMOo8
AZPONPOMBIUAEHHO20 KOMIAEKCA OJisl PA3IUYHBIX OMPACiell NPOMBIULEHHOCU 80 MHO2OM 3A8UCUTN OM
9KONO2UYECKO20 COCMOAHUSL NPUNOBEPXHOCMHOU HACTIU  2€0102U4ecKoll cpedvl. [[ia  onepamugHo2o
VCMPAHEHUsT €€ B03MOJCHBIX 3ACPSA3HEeHULl HeoOX00uMO pewams 3a0auu Uux pawHe20 OOHAPYICeHUs,
JIOKAMU3AYUU U NPOSHOZUPOBAHUSL ¢ NOMOWBIO CNEYUATbHbIX MeXHUYeckux cpedcms. B dannom acnexme
NEPCReKMUBHbIM  NPEOCmABNAemcs: UCHOIb308aAHUe 2SPYNN  MEMO0008 2e0dNeKMPUUECKO20 KOHMPOJ,
NO360NAIOWUX  IPPEKMUBHO  pecucmpuposams — AHOMANbHbIE UCKANCEHUSL 2e0dJIeKMPUYECKUX —NOJel,
6bI36AHHBIE NPOMEKAIOWUMU 6 HOONOBEPXHOCMHOM NPOCMPAHCIBE OUHAMUYECKUMU 2e0]I02UHeCKUMU
npoyeccamu. Cpedu MHO2000pa3ust OAHHBIX MeMOo008 0C000 BbIOENIeMmCs (PAa30MempuieckKuil. cnocoo
KOHMPOJs, 001a0arowuti psaoom XapaKmepuvlx npeumywecms neped amnaumyoHvimu. Hoes ykazanmozo
MEmMooa OCHOBAHA HA CREHCEHUU 3d OUHAMUKOU UBMEHEHUU (a3 pecucmpupyemvix 2e0dNeKmpuiecKux
CUCHAI08 OMHOCUMENILHO (PA3bl BbICOKOCMAOUILHO20 SMATOHHO20 30HOUPYIOUe20 KOLeOAHUsl, UCHOIb308AHUU
MHO20GDA308bIX  INEKMPOYCMAHOBOK U pACHpPeOeneHHou obpabomku ungopmayuu. Jannas cmamos
nocesiujena pazpabomie  aneOpuUMMO8 00pAOOMKU — PecUCTPUPYEMBIX — 2C0INEKMPUUECKUX —CUSHATO8
azomempuneckum mMemooom 60 8PEMEHHOU U YACMOMHOU obnacmu U QYHKYUOHATbHOMY MOOEIUPOBAHUI)
Ha ux ocHoge. [[ns 3mo20 CO30aHO ORUCAMENbHOE CMPYKMYPUPOBAHHOE 2paghuyeckoe uzoopaicenue
UBMEPUMENLHOU CUCHEMbl, C NOMOWDBIO KOMOPO20 80CNPOU3BOOSAMCS ee Hauboaee BadiCHble Yepmbl 34 cuem
ONUCAHUS NPU NOMOWU ANleeOpauyecKux u unmezpo-ouggepenyuanvusix ypasuenuil. Ha e2o ocrose 6 cpeoe
MATLAB npogeoeno coomgemcmayiowee Mooeauposanue, Ha2isa0Ho ULIoCmpupyiowee 0opabomky napvl
6X00HBIX (PaA30-MOOYIUPOBAHHBIX CUCHALOS.
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Knrouesnle cnosa: azponpomviulieHHblll KOMIIEKC; 2e09KONI02USA, 2e03JIeKMpUKa, (hazomempuieckul
MEMOO,; PYHKYUOHATbHOE MOOETUPOBAHLE.

@ Bakana M./1., Bacunses I'.C., Epemenko C.B., Kosanenko A.O., Ky3uukun O.P., Cypxuk 1A.U., 2022

Paooma evinonnena ¢ pamxax ILocyoapcmeennozo 3adanun-2020-0029 «Paspadbomka
meopemuuecKux 0CHO6 nocmpoenus UHDOPMAYUOHHO-AHATUMUYECKO20 obecneuenusn
MENEKOMMYHUKAWUOHHBIX — CUCHIEM  2€0IKO0I0ZUYMECKO20 MOHUMOPUH2A HPUPOOHBIX PeCypcosé 6
aAzpOnPOMbBLULIEHHOM KOMRIEKCe).
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ALGORITHMS FOR SIGNAL PROCESSING IN SYSTEMS OF PHASE-METRIC
GEOECOLOGICAL MONITORING IN THE TIME AND FREQUENCY DOMAIN

The quality of agricultural products and raw materials obtained from the objects of the agro-industrial complex
for various industries largely depends on the ecological state of the near-surface part of the geological environment. For
the prompt elimination of its possible pollution, it is necessary to solve the problems of their early detection, localization
and forecasting with the help of special technical means. In this aspect, it seems promising to use groups of geoelectric
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control methods that allow you to effectively register anomalous distortions of geoelectric fields caused by dynamic
geological processes occurring in the subsurface space. Among the variety of these methods, the phase-metric method of
control, which has a number of characteristic advantages over the amplitude ones, stands out in particular. The idea of
this method is based on tracking the dynamics of changes in the phases of recorded geoelectric signals relative to the
phase of a highly stable reference probing oscillation, the use of multi-phase electrical installations and distributed
information processing. This article is devoted to the development of algorithms for processing recorded geoelectric
signals by the phase-metric method in the time and frequency domain and functional modeling based on them. For this,
a descriptive structured graphical representation of the measuring system has been created, with the help of which its
most important features are reproduced through description using algebraic and integro-differential equations. On its
basis, the corresponding simulation was carried out in the MATLAB environment, which clearly illustrates the processing
of a pair of input phase-modulated signals.

Keywords: agro-industrial complex; geoecology; geoelectrics; phase-metric method; functional modeling.
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J.A. KOPJKOB, H.H. MAPKEJIOB, A./I. IIOCIIEJIOB

INEPCIIEKTHUBBI PA3SBUTHUA KB-PAIUOCBA3U
HA OCHOBE TIPUMEHEHUS TEXHOJIOT'YM SDR

B cmamwe nposeden amanuz cocmosmus cucmem KOPOMKOBOMHO80U paduoceasu 6 Poccuu,
000CHOBANA BANCHOCMb COXPAHEHUs. PAOOMOCNOCOOHOCIU U MOOEPHUZAYUU CPEOCME KOPOMKOBOIHOBOU
C6A3U 8 COBPEMEHHbIX YVCIOBUSX, NPUBCOCHbl NEPCHEKMUGbl ee PA3GUMUs. ¢ NOMOWbIO NPUMEHEHUS.
npeumywecme mexnonoauu Software-defined radio.

Knrouesvie cnosa: Software-defined radio; KB-paouocesnszs; modenuposanue; nepcnekmuswl;

cucmema.
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PROSPECTS FOR THE DEVELOPMENT
OF HF RADIO COMMUNICATIONS BASED ON THE USE OF SDR TECHNOLOGY

The article analyzes the state of short-wave radio communication systems
in Russia, substantiates the importance of maintaining the operability and modernization of short-wave communication
facilities in modern conditions, and provides prospects for its development through the use of the advantages of Software-
defined radio technology.

Keywords: Software-defined radio; HF radio communication; modeling; prospects; system.
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B.I. IUCWYKWH, H.B. TUCUUYKUHA

OIIEHKA ®A30BOI'O CIBUI'A TTPU ABTOI'EHEPATOPHBIX UBMEPEHUAX
B TEJIEKOMMYHUKAIIMOHHBIX CUCTEMAX

Cmambus nocseaujena paspabomke MamemMamuyecko2o annapama oyeHKU @azoevix c08ueo8 npu
KOHMpOJie Napamempos OKpysicarowel cpedbl ¢ NOMOWbIO UHGOPMAYUOHHO-USMEPUMETbHBIX CUCTHEM U
npubopos, pabomarwux 8 YCIo8UAX CIYYAUH020 6030elicmausi nomex. Bvinoanenvl ananumuyeckue
UCCNIe008AHUA  NPOYECCO8, CBA3AHHBIX C NOCMPOEHUeM K8A3UONMUMANIbHO20 —uMepumensi pazvl
uzmepumenvro2o cueHana. Onpeoenervl 603MONCHbIE NYMU NOTYYEHUs BbICOKOU MOYHOCTU U3MEPeHUs (ha3bl
npu ycnoguu obecneyenus 00CmamoyH020 NPeGbIUEeHUs CUCHALA HAO WYMAMU.

Knrouesvle cnoea: mamemamuueckoe obecneyeHue asmoMaAmMu3UpPOBAHHLIX CUCEM USMEPEHULL,
UHDOPMAYUOHHO-UIMEPUMETbHBIE CUCEMbL, (PA308blll COBUS, TMOYHOCHL USMEPEHUIL.
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ESTIMATION OF PHASE SHIFT AT AUTOGENERATING MEASUREMENTS
IN TELECOMMUNICATION SYSTEMS

The article is devoted to development of a mathematical apparatus for estimating phase shifts when monitoring
environmental parameters using information-measuring systems and instruments operating under random noise
conditions. Analytical researches of the processes connected with construction of a quasioptimum measuring instrument
of a measuring signal phase are executed. Possible ways of reception of split-hair accuracy of a phase measurement
under condition of sufficient excess maintenance of a signal over noise are defined.

Keywords: software for automated measuring systems; information and measurement systems; phase shift;
measurement accuracy.
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P.B. JINXOILIEPCTOB, K.A. IIOJIBIIIMKOB

METO/J OBECIIEYEHUA KAYECTBA BUAEOTPAHCJIALIUA
HA BA3E JIETAIOIIEY CAMOOPTAHU3YIOIIENCS CETA

Ilpeonoocen memoo obecneuenus Kawecmea NAKemMHOU nepedaiu NOMOKO8 BUOCOUHBOpMaAYUU &
nemaroweli camoopeanusylowelics cemu. IIpedcmasnennvie pe3yibmamol NO380JAI0OM 00CMUYL 3A0AHHOU
seposimHocmu obecneuenuss mpebyemo2o Kaiecmeda SUOCOMPAHCIAYUU U CHU3UMb dHepeonompebeHue 8
cemu césA3uU 3a cuem YCMAHOBKU HA Y371aX Meopemuiecku 000CHOBAHHbIX 3HAYEHUL MOWHOCMU nepeoadu
cuenanog. Ilpumenenue pe3ynbmamos UCcieO008aHUS OPUEHMUPOBAHO HA NOGbluleHue dhgexmusrnocmu
BUOCOMOHUMOPUHEA MEPPUMOPULL, NPOBOOUMO20 NPU BLINOIHEHUU NOUCKOBO-CNACAMENbHbIX ONepayull.

Knrouesvie crosa: nemarowas camoopeanusyrowasics cemo, FANET, kauecmeo euoeompancisyuu,
MOWHOCb NEPeday CUSHANLO8, 8UOCOMOHUMOPUHL.
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METHOD OF ENSURE THE QUALITY OF VIDEO BROADCASTING
ON THE BASIS OF A FLYING AD HOC NETWORK

A method is proposed for ensuring the quality of packet transmission of video information streams in a flying ad
hoc network. The presented results make it possible to achieve the specified probability of providing the required quality
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of video broadcasting and reduce power consumption in the communication network by setting theoretically justified
signal transmission power values at the nodes. The application of the results of the study is focused on improving the
efficiency of video monitoring of territories carried out during search and rescue operations.

Keywords: flying ad hoc network; FANET; video quality; signal transmission power; video monitoring.
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YK 004.9
0.10. HA3BAPOBA, A H. IMJIMHA

UMUTAOUOHHOE MOJAEJTUPOBAHUE ITPOHECCOB HEFATUBHOI'O
BO3JEUCTBHA HA TEJIEKOMMYHUKAIIMOHHBIE CHCTEMBI
N IMPOTUBOJEUCTBUA UM CUCTEM OBECIHHEYEHUA BE3OITACHOCTHU

B pabome npedcmasnenvt npeonodicenuss no co30aHuio IPHEeKMuUHbIX KOMNICKCHbIX CUCTEM
obecneuenust Oe30NACHOCMU NPOMUBOOCLUCMBUSI HE2AMUBHBIM B030EUCBUAM HA MENIeKOMMYHUKAYUOHHbIE
cucmembvl U KOMIbIOMEPHBIE CEMU HA OCHOBE UMUMAYUOHHO20 MOOEIUPOBAHUS NPOYECCOB.

Onucanvl cxema uccie0o8anus Kayecmea obecnedenuss 6€30nacHOCU 3auUIAeMblX 00beKmos U
AneopumMm He2amueHvIX BGO30elCEUll HA MENeKOMMYHUKAYUOHHbIE CUCMEMbl U KOMNbIOMEPHble Cemu.
Paccmompenvt ocHogHble npuHYUNBL HOCMPOCHUS UMUMAYUOHHOU MOOETUPYIOWEl cucmemvl, nopsaodoK ee
PazpabomKu U 60NPOChL Peaiu3ayuuL.

Pezynomamur  pabomvr  mozym  ucnonvzosamuvcsi 0N NOJIYHEHUS]  KOIUYECTNBEHHBIX — OYEHOK
noxaszamerneil kauecmsa (Igpgexmusnocmu) obecneuenusi 6e30NACHOCMU 3aUUUAEMBIX 0OBLEKMOB.

Knrwueevie cnoea: qubOpMal/[MOHHLL‘Z 6e30nacnocmb,' MEeNeKOMMYHUKAYUOHHbLE CUCmeMbl U
KomnbromepHrbvle cenu, MOOeb He2amuBHO20 603061201’11614}1,' cucmema obecneuenus He30NACHOCMIU.

@ Hazaposa O.1O., lllunmna A.H., 2022
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OFFERS FOR CREATION A SIMULATION NEGATIVE PROCESSES IMPACT MODEL ON
TELECOMMUNICATION SYSTEMS AND COUNTERACTIONS THEM BY THE SAFETY SYSTEMS

The work offers suggestions for creation effective complex safety systems for counteraction to negative impacts
on technological processes telecommunication systems on the simulation modeling of processes basis.

Research plan of the quality protected objects safety and negative impacts algorithm on the telecommunication
systems and computer networks are described. The main principals of an imitating analog system creation, order of its
development and questions of realization are considered in this work.

Work results can be used for receiving quality (effectiveness) assessments of indexes of the protected objects
safety.

Keywords: information security; telecommunication systems and computer networks; negative impact model;
security system.
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HUHDOPMAIIMOHHAA FE3OIIACHOCTH U 3ALTUTA HHD®OPMALIUU
VIIK 004.056

A.I1. TOPJIOB, .A. JIBICOB, M.1O. PBITOB, O.B. TPETbAKOB

METOIUKA PABPABOTKH ITOJIMTUKH _
NHOPOPMALMOHHOMU BE3OITACHOCTH JIAA MAJIBIX OPTAHU3AIUU

B oannoii cmamve paccmampusaemcs npoyecc co30amus MemoOOUKU paspabomKu NOIUMUKU
0e30nacHocmu Mauiol OpeaHu3ayuU 8 COOMEEeMCmMeUL ¢ HAYUOHANbHbIM CIMAHOAPMOM, JMANbL PA3pPadbOmKU,
CMPYKMYpa OOKYMEHMayuy, a maxice yeau, 3a0ayu, cnocoovl U NPUHYUNbL NOCMPOEHUsT CUCEMbL 3aUUTNDbL.

Knroueewie cnosa: ungopmayuonnas 6e30nacHocms, NOIUMUKA UHPOPMAYUOHHOU OE30NACHOCHU,
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METHODOLOGY FOR DEVELOPING INFORMATION SECURITY POLICY
FOR SMALL ORGANIZATIONS

This article discusses the process of creating a methodology for developing a security policy for a small
organization in accordance with the national standard, the stages of development, the structure of the documentation, as
well as the goals, objectives, methods and principles of building a protection system.

Keywords: information security; information security policy; development methodology; protection of
information.
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TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIfl ONY0JIMKOBAHUS B sKypHAaJe
«AHpopManoHHbIe CUCTEMbI M TEXHOJIOT UM

OBIIME TPEBOBAHMUSA

O0beM MaTepuasia, MpEAJIaraéMoro K IyOJUKalluu, W3MEPSCTCs CTPAHUIAMHU TEKCTa Ha JIUCTax
¢opmara A4 u comepxuT OoT 4 10 9 CTPAHUI; BCE CTPAHMIBI PYKOMHCH JOJDKHBI UMETh CIUIOIIHYIO
HyMEpaLuio.

B omHoM cOopHUKE MOXET OBITH OMYyOJIMKOBaHA TOJIBKO OJHA CTaThsl OJHOTO aBTOpPA, BKIIIOYAs
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 2nexTpoHHOH 6nbmmoTexn — PYHOb (Poccuiickuii nHAEKC HAyIHOTO IATHPOBAHUS).

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 3a]]a4d B OOIIEM BUJIE;

— aHaJM3 TOCTWXKCHHUIA ¥ MyONMKAIMi, B KOTOPBIX MpeiaraeTcsl pelieHue JaHHOW MPOOIeMbl WK
3a]]a4u, Ha KOTOPBIC OMIMPAETCS aBTOP, BBIJICIICHHUE HAYYHOW HOBU3HBL,

— HCCIIENOBATENBCKAs YacTh,

— 00OCHOBAHUE MONyYCHHBIX PE3yIbTATOB;

— BBIBOJBI MO JAHHOMY WCCIICJIOBAHUIO M TEPCHEKTHBBI JalbHEUIIEr0 pa3BUTHA JaHHOTO
HaTpaBJICHUSI,

— Oubnuorpadusi.

TPEBOBAHUSA K O®OPMJIEHUIO HAYYHOUM CTAThU

Cratest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS MO IIMPUHE; a03aHbIN OTCTYI — 1,25 cM, ipaBoe moJie — 2 ¢M, JIEBOE MoJie
— 2 cM, ToJI BHU3Y U BBEPXY — 2 CM.

Oobs13aTeJIbHBIE J1eMEHTBI:

- YIK

— 3arjiaBue (Ha PpyCcCKOM M aHIJIMIICKOM fI3bIKAX)

— aHHOTanusA (HA PyCCKOM M aHIJIMICKOM fI3BIKAX)

— KJIIOYeBbIE CJIOBA (HA PYCCKOM M aHTJIMIICKOM fI3LIKAX)

CHHUCOK JINTEPATYPHI, HA KOTOPYIO aBTOP CCHUIAETCS B TEKCTE CTATHH.

TABJH/ILII)I PUCYHKU, ®OPMVJIbI

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

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHBII
mpudpt — 12 pt, kpynueii maAekec — 10 pt , menkuit mHgekc — 8 pt. MopmyJibl, BHEAPEHHbIE KaK
u300pakeHue, He AonyckawTces! Pycckue u rpedeckue OyKBbL, a TaKke 0003HaUCHNSI TPUTOHOMETPUIECKHUX
(yHKIM HAOMPAIOTCS TPSIMBIM MIPUPTOM, JTATUHCKUE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WIUTIOCTpalun (4epTeku, Tpaduku, CXeMbl, JHarpaMMbl, (POTOCHUMKH) CIETyeT
pacronaraTh HEMOCPEICTBEHHO TOCNE TEKCTa, B KOTOPOM OHHM YIIOMHWHAIOTCS BIEpBbIC. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTMUECKH ONPaBlIaHHbBIM, MPEICTABISIOTCS B BUJE OTAEIbHBIX (aiiiioB B (opmare
*.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:
(hamunus, UMs, 0T4eCTBO (ITOTYKUPHBIN MIpHU(T); YIpeKIeHNE WIN OpraHu3alys, YIeHas CTEeIeHb, YICeHOe
3BaHUe, JOJDKHOCTb, aJipec, TeseoH, 3JeKTpoHHas noura (0O0buHbIN wpudT). CBeneHus 00 aBTOpax TaKKe
MPEIOCTABISIOTCS OTACIBHBIM (DaillioM 1 00sI3aTeNbHO AYOIUPYIOTCS Ha aHTJIIMHCKOM SI3BIKE.
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