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UngpopmayuoHHbIe cucmeMbl u mexHosI02uU

MATEMATHYECKOE Y KOMIIBIOTEPHOE MO/[EJINPOBAHUE
YK 004.942 + 621.382

N.B. AKCEHOB, A.11. BEPMDKHMKOB, B.M. JIOHLIOB, B.B. MUIIINH, A.B. TFOTAK1H

BBISIBJIEHUE 3HAYUMBbIX ITIAPAMETPOB KOMIIOHEHTOB
ONTOSJIEKTPOHHBIX NEPEKJIIOYATEJIEN JIOTHYECKAX CUTHAJIOB
METOJ0OM SPICE-MOJAEJIMPOBAHUS

Cmamvss noceswena onpeoenenuro memooamu SPICE-modenuposanusi cocmaea napamempog
KOMNOHEHMO8 ONMOIIeKMPOHHLIX nepekmodvamenei  aoeudeckux cuenanos (OILIC), cywecmgenno
enusrowux Ha 0azoevie napamempuvr OIIJIC 6 yerom. Ionyuennvie pesynvmamvl NO360758M KOPPEKMHO
onpedenunv OCHOBHblEe HANPasieHus pabom no yayuueHuro 6azoswvix napamempos OILJIC.

Knwouesvie cnosa: onmosneKmpoHHbLL NEPEKIIOYaAment  102UHeCKUX CUSHAN08,  3HAYUMble
napamempul komnonenmos, SPICE-umooeruposanue.
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OPTOELECTRONIC LOGIC GATES COMPONENTS SIGNIFICANT PARAMETERS REVEALING
BY THE METHOD OF SPICE MODELING

The article is devoted to the determination of the composition of optoelectronic logic gates (OLG) components
parameters that influence significantly on the OLG basic parameters in general. The obtained results permit to
determine correctly the main directions of the work on OLG basic parameters upgrading.

Keywords: optoelectronic switch of logic signals; significant parameters of components; SPICE-modeling.
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YJIK 621.391.8
C.IL. BEJIOB, E.I'. XUJISIKOB, A.B. KOCbKHUH, /.. TPYBUIIbIHA

CYBIOJIOCHBIN AHAJIU3 U CUHTE3 CUTHAJIOB
B PAMKAX KOCHUHYCHOI'O ITPEOBPA30OBAHUA

B cmamwe npedcmasnenvt pezyibmamul CyOnOIOCHO20 AHAIU3A CEOUCME U CUHME3Ad CUCHAILOS,
NONYYEHHbIX HA OCHOBE UCNONb308AHUSA pPA30UeHUs HA CYONoaocyl 001ACmU OnpedeseHUst KOCUHYCHOO
npeobpazosanus (mpancgopmanmet) QPypbe omcuemos cuecHanos (vacmomusie npedcmasnenus). Iloxaszamo,
4Umo 8 OCHOBe MAMEMAMU4ecKko20 annapama, npeonazaemozo 01s CYONOIOCHO20 AHANU3d U CUHMmMe3d
CUSHANIO8,  CIYICUM  HOGLLL  KIACC MAmpuy, HA36AHHLIX  cyononocHvimu. Ilpumenenue smoeo
Mamemamuiecko2o annapama no360asem peuams 3a0a4u cyOnoI0CHO20 AHAIU3A U CUHE3A CUSHAN08 be3
nepexoda 6 obnacms onpedenenus KOCUHYCHO20 npeodpazosanus (be3 e20 8blHUCIeHUs, d HENOCPEeOCH8EHHO
6 obnacmu onpedeieHUsi CUCHAN0B).
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UngpopmayuoHHbIe cucmeMbl u mexHosI02uU

Yemanosnenwr HeKomopble CBOUCMBA COOCMBEHHBIX 3HAYEHUL IMUX mampuy, cqbopmyfzupoeana u
peuteHa 3a0a4a ONMUMAILHO20 8blOENeHUS. A0OUMUBHBIX KOMIOHEHM CUSHANO8.

Knwueevie cnosa: Cy6l’l0JZOCHbZZZ AHANU3 CBOUCE U CUHME3 CUCHAI08, KOCUH)CHO€E npeo6pa306aHue;
Cy6l’l0flOCHble mampuysl, onmumdajlbHsvle Cy6n0ﬂOCHble ceoticmea CUucHalos, 00J151 IHeEpcUuU cobcmeennoz2o
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SUBPOLOUS ANALYSIS AND SYNTHESIS OF SIGNALS
WITHIN THE FRAMEWORK OF COSINUS CONVERSION

The article presents the results of subband analysis of properties and synthesis of signals obtained by using the
division into subbands of the domain of definition of the cosine transform (transformants) of the Fourier transforms of
signals (frequency representations). It is shown that the basis of the mathematical apparatus proposed for subband
analysis and signal synthesis is a new class of matrices called subband ones. The use of this mathematical apparatus
allows solving the tasks of subband analysis and signal synthesis without going over to the cosine transform definition
domain (without calculating it, but directly in the signal definition domain).

Some properties of the eigenvalues of these matrices are established, the problem of optimal selection of
additive components of signals is formulated and solved.

Keywords: subband property analysis and signal synthesis; cosine transform; subband matrices; optimal
subband properties of signals; the fraction of the energy of an eigenvector in a given frequency interval.
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HHDOPMAIIUOHHAIE TEXHOJIOI'MHU B COLJUAJIPHO-DKOHOMUYECKHUX
U OPIT'AHUBAIIUOHHO-TEXHUYECKHUX CUCTEMAX
VJIK 004.93

I1.0. APXHUIIOB, M.B. IYKAHOB

AJITOPUTMHUYECKASI MOJIEJIb YCTPAHEHUS OTJINUNAH YPOBHA
OCBEIIEHHOCTHU MEXJ1Y CHUMKAMM, COCTABJIAIOIIUMHA ®OTOILJIAH

B cmamve aemopul onucvieaiom ancopummuueckylo Mooeib YCMPAHeHUs OMAUYUll YPOBH:
0CBEUJEHHOCIU  MeXHCOY CHUMKAMU npu  co30anuu gomonaana. Peanuzoean ancopumm, Komopulil
ycmpauaem omauyus 6 ApKOCMU, NO360NAOUWUL CKPbIMb 3aMemuble nepexoobl Mexcoy CHUMKamu. JJannoe
npeumMyuecmso 00Cmueaemcs 3a cuem npeodpas’08aHs Karcoo2o U300paxtceHus noo IMAaioHHbIL 00pasey.

Kntouesvie cnosa: aspogpomocwvemka; (omoepagus; omonnan;, Oecnuiommbvill 1emamenbHbull
annapam, ysem, u300padicerHue; Y8emosvle NPOCMPaHCcmed, APKoCms, NUKCelb.
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ALGORITHMIC MODEL OF ADDRESSING DIFFERENCES OF LUMINANCE LEVEL
BETWEEN THE IMAGES THAT MAKE UP THE PHOTOPLAN

In the article, the authors describe an algorithmic model for eliminating differences in the level of illumination
between images when creating a photoplan. Implemented an algorithm that eliminates differences in brightness,
allowing you to hide noticeable transitions between images. This advantage is achieved by converting each image to a
reference sample.

Keywords: aerial photography; photograph; photoplan; unmanned aerial vehicle; color; image; color spaces;
brightness; pixel.
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YJIK 004.031.4
B.H. BOJIKOB, /I.B. PLDKEHKOB, A.A. CThIUVYK, U.C. CTBIYYK

AHAJIN3 METOA0OB U CPEACTB OPI'TAHU3ALIUN
OBJIAYHBIX CUCTEM XPAHEHUSA U OBPABOTKU BOJIBIIUX JTAHHBIX
JJIA PEAJIM3ALIMU SJIEKTPOHHBIX YCJIYI' HACEJIEHUTIO

B 0annoii cmamve agmopvl npooosm ananuz Memooo8 u cpedcms opeanu3ayuy 0ONAUHbIX cucmem
Xpanenus u 00pabomxu OOIbUIUX OAHHBIX OISl Peanu3ayull dNeKMpPOHHbIX Yeaye Hacerenuro. Ilpusooumces
npeonazaemast MoOelb JO2UYECKOU CMPYKMypbl SUPMYAIbHOU (aiillosol cucmemvl 00IAYHOU CUCTEMbL
Xpanenusi u 00padbomku OOTLUIUX OAHHBIX.
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THE ANALYSIS OF METHODS AND MEANS OF THE ORGANIZATION OF CLOUD SYSTEMS
OF STORAGE AND PROCESSING OF THE BIG DATA FOR REALIZATION
OF ELECTRONIC SERVICES TO THE POPULATION

In this article authors carry out the analysis of methods and means of the organization of cloud storage
systems and processing of big data for implementation of electronic services to the population. The offered model of a
logical structure of virtual file system of cloud storage system and processing of big data is given.

Keywords: cloud systems of data storage; big data; automation; information technologies; Internet service;
electronic services to the population.
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ABTOMATH3ALIUA U YIIPABJIEHUE
TEXHOJIOI'HYECKHUMU ITPOLJECCAMU U ITPOU3BOLACTBAMHA
YK 658.012.011.56

0.B. BAUMIIbIM

O CO3JAHUU KOMIIVIEKCA ITPOI'PAMM
I MOAEJIMPOBAHUA HU®POBOT'O ITUI-PETYJINPOBAHUA

B cmamve paccmompena axmyanvhas npobnema paspabomKu  KOMHIEKCA Npozpamm 07
Moodenuposanus yugposoco IIH/[-pecynuposanus. IIpogeden 0630p cywecmsayomux npozpammubix cpeocma
Moldenuposanusa npoyecca yugpogoco ITHI pecynuposanus. Ilepeuucienvi ocHoguvie mpebOBaHUs K
paspabomke xomnaexca npozpamm. Onucana apxumexmypa u CmpyKmypa paspadoamuléaemozo KOMNIeKcd.
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The article deals with the actual problem of developing a complex of programs for modeling digital PID
controller. A review of existing software tools for modeling digital PID controller has been carried out. The basic
requirements for the development of a complex of programs are listed. The architecture and structure of the developed
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VIIK 004.57.4
B.T. EPEMEHKO, C.B. EPEMEHKO, 0.B. CUIEHOK

PA3PABOTKA APXUTEKTYPbI CHCTEMbBI HOAAEPKKH
NPUHATHUA PEHIEHUUA ITPU OBPABOTKE UHOOPMALINHU
HA OCHOBE KOHIEIIIUU XPAHUJINL JAHHBIX

B cmamve npedcmaenenvi pezyibmamvl UCCIEO08AHUS, KOMOpble HNO3GONAIOM  2080pUMb O
No8blUeHUU IPHEKMUSHOCU YIPAGTEHUS,, 8 YACMHOCUY, NPU CIMPOUMETbCNEE COJCHBIX 00bekmos. /s
Gopmanuzayuu 3a0auu UCNOIBLIYEMCSL APUAHT OEKOMNOZUYUU CUCHEMbL NOOOEPICKU NPUHATNUSL DEUleHUll
(CIIIIP). B obwem e6ude 3adaua cummesa 3aKkmOHAEmMcs 6 OnpedeleHuu CMmpyKmypbl U Hapamempos
cucmembl, UCX00s U3 Habopa 3a0aHHblXx mpebosanull u ocpanuuenuil. Ilposeden ananus u3BeCmMHLIX 8
Hacmosiwee 8pemsi Memod08 CUHMe3d CUCeM. CMPYKIMYPHO20, QYHKYUOHATbHOZ0 U NAPAMEMPULECKO2O.
Mooicno nonazamv, Ymo payuoHATLHLIM 6APUAHIMOM DEUEHUs 3a0ad SGNIAeMCsl COYeMAHUE U3T0NCEHHbIX
no0x0008.

Knrouesvie cnoea: cucmema noooepoicku npunamus pewenuti (CIIIIP); 6asa oanuvix (B/]);
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ARCHITECTURE DEVELOPMENT SUPPORT SYSTEM DECISION-MAKING IN THE PROCESSING
OF INFORMATION BASED ON THE CONCEPT OF DATA WAREHOUSING

The article presents the research results that demonstrate an increase of management efficiency, in particular,
in building complex facilities. A type of decomposition of a decision support system (DSS) is used to formalize this task.
In general, the synthesis task consists in defining the structure and the parameters of the system, based on a set of given
requirements and limitations. In this work, analysis of the currently known system synthesis methods — structural,
functional and parametric — has been performed. It is proposed that a combination of the aforementioned approaches
is a rational solution option.

Keywords: decision support system (DSS); database (DB); database management systems (DBMS); data
repository (DR); data processing system (DPS); data structures; relational model for database management (RM); data
mining.
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B.1. PAKOB, O.B. 3AXAPOBA

O NIOTPEBHOCTHU HU®POBOI'O UHCTPYMEHTAPUSA
OBECIIEYEHUSA PABOTOCIIOCOBHOCTU TEXHUYECKUX CPEJACTB

Oyenugaiomcss  npobnemvl  (QYHKYUOHUPOBAHUS —MeXHUYecKux obvekmos. OmmeueHo, umo
VCIIOJICHEHUe — cucmem  A8MOMAMU3AYUL  MOJICEM  NPUBECU K VBEIUUEHUI0 Pe3ePEHO20  pecypcd
NPONOPYUOHATILHO HUCTY KOMHOHEHMO8 U OMHOWeHUNl 6 cucmeme U K HOMPeOHOCMU HNOCHOSHHO2O
UBMEHeHUsl PEe3EPEHO2O  pecypcd, UYMO MOJiCem COelamb HeONnpPasOaHHO 3amMpamHblM  Pearu3ayuro
MPAOUYUOHHBIX CMPYKmMYp ¢ pezepsuposanuem (Standby System, Fault Tolerance, High Availability).
IIpeonooicena uodest co3danus Yu@dpoBvIX NPOSPAMMHO-MEXHUYECKUX UHCMPYMEHMANbHLIX —CPEeOCmE
obecneuenus pabomocnocobHocmu.
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ABOUT THE NEED FOR DIGITAL INSTRUMENTATION
TO ENSURE THE EFFICIENCY OF TECHNICAL MEANS

The problems of functioning of technical objects are evaluated. It is noted that the complication of automation
systems can lead to an increase in the reserve resource proportional to the number of components and relations in the
system and to the need to constantly change the reserve resource, which can make the implementation of traditional
redundant structures (Standby System, Fault Tolerance, High Availability) unnecessarily expensive. The idea of
creating digital software and hardware tools to ensure the operability of devices is proposed.Keywords: system
analysis; system analysis methodology; automation.
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MATEMATUYECKOE U IIPOI'PAMMHOE OBECIHIEYEHUE
BBIYHUCJTUTE/IbHOM TEXHUKH U ABTOMATHU3HPOBAHHBIX CACTEM
YK 004.932.2

B.A. BAJIYXOB, A.1. ®POJIOB

OITPEAEJIEHHUE ITAPAMETPOB KAI[PI/IPYIOI.EIEFI PAMKH
B 3AJAYE YCTPAHEHUA ICUXOCEMAHTHYECKOHU U3BBITOYHOCTH
I'PAONYECKOU HHPOPMAIINHU

B oannoii cmamve paccmompen 6onpoc YCMpaHeHusi NCUXOCEMAHMUYECKOU U3DLIMOYHOCIU
epaguueckol UHGOPMAYUU ¢ UCNOAb308AHUEM KAOPUPOBaHus usobpascenus. Paccmompenvl ocobennocmu
CYWecmsyiomux Memooo8 Kaopuposanus uszobpaxcenutl. Ilpednazaemcss memoouxa onpeoeieHus
napamempos Kaopupyloweu pamku Ha OCHOBAHUU JIOKAAbHO-2N00ANIbHOU  KAPMbl  CANUCHMHOCHIU.
Hemoncmpupyemces u  ananuzupyemcsi pezyibmam pabomvl 9KCHEPUMEHMANbHO20 00pasya  MoOyis
Kaopupoearus.

Knroueswie ciaoea: ncuxocemarnmudeckas u36b1m01mocmb; epaqbuqecmm uH(ﬁOpM(lZ/;u}l,'
Kadpupoeanue u306p(19fC€HM}l,’ Kapma caiueHmrocniu.
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THE DETERMINATION OF CROPPING FRAME’S PARAMETERS FOR THE REMOVAL
OF THE VISUAL INFORMATION’S PSYCHO-SEMANTIC REDUNDANCY

In the article, the issue of removal of the visual information’s psycho-semantic redundancy by image cropping
is considered. The features of cropping methods are reviewed. The method of determination of cropping frame’s
parameters based on a local-global saliency map is considered. The result of experimental cropping module is
demonstrated and analyzed.

Keywords: psychosemantic redundancy; visual information; image cropping, saliency map.
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C.C. KV/JIPALIOB, I0.B. IIETPOB, C.A. KOXHO

CPABHUTEJIbHBIA AHAJIN3 MHOT' OITO3UIIMOHHBIX
HNEJIEHIT'AIIMOHHBIX METOJ0B OINPEAEJEHUSA MECTOIIOJIOKEHUSA
PAIMOMASAKOB ITPU NTPOBEJAEHUH ITOUCKOBO-CITACATEJIBHBIX PABOT

B cmamve npeonosiceno cpagnenue 08yX pasiuuHuIX NOOX0008 Yiema OAHHLIX O NeleHze Ha
paouomMasK npu nPosedeHuU NOUCKO8bIX pabom 08yms u boaee nocumenimu naccusnvix PJIC. Kax noxasano
8 pe3yabmamax, nooxo0 npu COMeCmHoU 00pabomxe OAHHbIX 0 NeleHee HAd PAOUOMASK NPU «2UNOME3HOUY
Qurbmpayuu  nosgoasiem  00CMUYb  GEPOSIMHOCU  NPAGUILHO2O — ONpPeOelenus  MeCcmOnOI0NiCeHUs
paouomasika Ha 20-30 cexyno (20-40%) Ovicmpee, MpUAHSYIAYUOHHO20 AN2OPUMMA  ONPEOEICHUs.
0anbHOCMU NO NPe0BAPUMENLHO OMPUILMPOBAHHBIM OAHHBIM O NeeHze.

Knwueevie cnosa: mpuancyjiiiyust;, nacCU6HAs 10Kayusl, onpeéeﬂeﬁue oanvHoCmu.
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Noe 218 (IIPOEKT 218) 6 pamxax HHOKTP, evinonnaemoit npu QuHancoeoii noooepiicke
Munucmepcmea oopazoséanusn u nayxku Poccuiickoii @edepauyuu (coznamenue Ne 03.G25.31.0294 om
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COMPARATIVE ANALYSIS OF MULTI-POSITION
DIRECTION-FINDING METHODS TO DETERMINE THE LOCATION OF THE BEACON
DURING SEARCH AND RESCUE OPERATIONS

The article offers a comparison of two different approaches to accounting for data on the bearing on the radio
beacon during the search operations by two or more carriers of passive radar. As shown in the results, the approach in
the joint processing of bearing data on the beacon with "hypothetical” filtering allows to achieve the probability of
correct positioning of the beacon for 20-30 seconds (20-35%) faster triangulation algorithm for determining the range
of pre-filtered data on the bearing.

Keywords: triangulation; passive location; ranging.
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INPOI'PAMMHASA CUCTEMA PACYHETA MHOI'OYACTUYHOI'O
AJITE3NOHHOT O B3AUMOJIEMCTBHUSA TBEPJIBIX MATEPHAAJIOB

B cmamuve asmopamu npedﬂaeaemc;z npocpamMmHas  cucmema, no3eoJAIowaAs OoCyuecmeisims
pacvem MHOcO0YaACmMU4YHO2c0 A02e3UOHHO20 83AUMOOEUCMBUS meepdbzx mamepuaios be3 UCnonb308anUs
Cneyuaibrsvlx mamemamuvyecKux naxKemoes, Komopwvle obnaoarom 6vICOKOIU CNouUMOCnIvlo, HCeCmMKUMU
mp€606aHM}ZMM K cpe@e ¢yHK14u0Hup06aHuﬂ U OOBLULUMU BLIYUCTUMETLHBIMU sampamamul.
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In this work, the author offers a software system, which allows calculation of many-adhesive interaction of
solid materials without the use of special mathematical packages, which have a high cost, stringent requirements for the
environment and the functioning of large computational cost.

Keywords: software system; mathematical packages; software system structure; adhesion; calculation; many-
particle adhesive interaction; solid materials.

BIBLIOGRAPHY (TRANSLITERATED)

1. Frolenkova L.Yu. Teoreticheskaya ocenka harakteristik prochnosti adgezionnyh i kogezionnyh soedinenij
uprugih tel: avtoreferat dissertacii na soiskanie uchenoj stepeni doktora tekhnicheskih nauk: special'nost'
01.02.04 «Mekhanika deformiruemogo tverdogo tela. — Gosuniversitet — UNPK. — Orel, 2013. — 39 s.

2. Presnecova V.Yu. i dr. Metod rascheta potencialov nelokal'nogo vzaimodejstviya raznyh materialov /
V.Yu. Presnecova, S.N. Romashin, L.Yu. Frolenkova, V.S. SHorkin, S.I. YAkushina. — ZHurnal
«Fundamental'nye i prikladnye problemy tekhniki i tekhnologii», 2017. — Ne 2 (322). — S. 26-32.

3. Presnecova V.Yu. Upravlenie deyatel'nost'yu osnovnyh strukturnyh podrazdelenij i professorsko-
prepodavatel'skim sostavom vuza. — Orel: FGBOU VPO «Gosuniversitet-UNPK», 2012. — 201 s.

TEJIEKOMMYHUKAL[HOHHBIE CUCTEMbBI U KOMIIbFOTEPHBIE CETHU
YK 621.391

C.I0. AHAPEEB, P.b. TPEI'YBOB, C.10. TYTOB

3AJIAYA BBIBOPA IMPONYCKHBIX CIOCOBHOCTEM KAHAJIOB CBSI3U
TPAHCIHIOPTHOM CETH CBSI3U, YUUTBIBAIOIIEN OCOGEHHOCTHU MEPEHOCA
TPA®UKA PA3JINMYHOI'O ITPUOPUTETA

B pabome npednoosicen anecopumm  66160pa  NMPONYCKHLIX ~CNOCOOHOCMEU KAHANI08  C6A3U
MPAHCNOPMHOU  Cemu CA3U C KOMMYymayueu naxKemos, OCHOBAHHBIN HA Memode HeonpeoeieHHbIX
mHuodxcumeneti Jlacpanoica.

Knioueswvie cnosa: onmumusayus, Memoo HEOHPBOEJZBHHE)Z)C MHOdICUmenetl ﬂazpaHofca; 3a0aya
6‘bl60pa NnpOnyCKHblX cnocobrocmell Kananos cesa3u.

CIIMCOK JIMTEPATYPbI

Ne4(114)2019



Hay4HO-mexHuUYecKuU xypHan

1. CrenanoB C.H. Teopus Tenerpaduka: KOHIENIMH, MOAend, npuiokeHus. — M.: Topsuas
muausa — Tenexkom, 2015. — 868 c.

2. Tpery6os P.b., CautoB N.A. TeopeTnueckre OCHOBBI aHAJIM3a U ONTHMHU3AIUHA UEPAPXUUECKUX
MHOTOYPOBHEBBIX MapipyTuzupyromux cucreM. — Open: Akagemus @CO Poceun, 2017. — 585

C.

3. bBponmreitn O.M.,  HyxoBueiii  W.M. Mozmenu  mpuOpUTETHOrO  OOCIYXHWBaHHS B
WH(POPMAITMOHHO-BBIYHCIUTENBHBIX cucTeMax. — M.: Hayka, 1976. — 220 c.

4. Kleinrock L. Queueing Systems: Volume Il — Computer Applications. New York. Wiley

Interscience, 1976. — 576 p.

5. Tperyoos P.b., CautoB U.A., Koponer A.B. Meroauka ONTUMH3AIMM XapPaKTEPUCTUK CETEH
repenayu JaHHBIX MaJod U cpemHel cBsi3HOCTH. — TenexkommyHukaiuu, 2006. — Ne 11. — C. 14-
19.

6. Opemun H. A. u ap. Meroauka onTHMAIBHOTO pacipeeieHus] KaHaJlOB U TPAKTOB Ha OCHOBE
OTIPEJICNIEHNS TMPOAYKTUBHBIX MyTeH C IMOMOIIBI0 aBTOMATHU3HPOBAHHBIX CHCTEM YIIPABJICHUS
cBs3pio / H.A. Openmn, A.H. Opemnn, B.C. Illymunun, [1.B. Tanuyk / TenekoMmMmyHHUKaNuy,
2016. — Ne 10. — C. 44-48.

7. Tperyoos P.b., Mscun H.W., Msacun K.W. Ontumuzanms CKOpoCTel mepejadd OWTOBOTO
[IOTOKa B KaHajlaX TPAHCIIOPTHOW CETH CBSI3M C KOMMYTAIlMEH IaKeTOB, 00ECICYMBAOINAS
MaKCHUMyM BEPOSTHOCTH CBOEBPEMEHHOW JOCTaBKUA IPOTOKOJBHBIX OJOKOB JaHHBIX. — -
Comm: TenexkoMMmyHHUKaIUMU 1 TpancopT, 2015. — Ne 2. — C. 34-40.

8. Epemenxo B.T., Jlakumer A.A. OnrumMuszaius OPOLECCOB HHPOPMAIMOHHOIO oOOMeHa B
cucreme OezomacHocT W MoHHTOpHHra ACY3 Ha mpuMepe TEXHOJIOTHH YMHBIA JIOM. —
BectHuk benropoackoro TocymapcTBEHHOTO TEXHOJIOTMYECKOro yHuBepcuTeTa uM. B.I.
[lIyxoBa, 2017. — Ne 7. — C. 146-151.

9. Taha Hamdy A. Operation Research. An Introduction. Prentice Hall, 1997. — 912 p.

Anpapees Cepreii FOpbeBnu

OI'KBOY BO «Axkanemus deznepanbpHoii ciayx0bl oxpanbl Poccuiickoit @enepanunmy, r. Open
CotpyaHux

Ten.: 8 (4862) 54-98-28

E-mail: us12a@mail.ru

Tpery6os Poman Bopucosuyu

OT'KBOY BO «Axkanemus deznepanbHoii ciayx0bl oxpanbl Poccuiickoit @enepanumy, r. Open
JIOKTOp TEXHUYECKHUX HAyK, COTPYAHUK

Ten.: 8 (4862) 54-98-28

TyrtoB Ctanuciaas FOpseBuu

OI'’KBOY BO «Axagemus ®enepanpHoit ciyx0bl oxpanbl Poccuiickoit @eneparumy», r. Open
Cotpyaaux

Texn: 8 (4862) 54-98-28

S.Yu. ANDREEV (Employee)
R.B. TREGUBOV (Doctor of Engineering Sciences, Employee)

S.Yu. TUTQV (Employee)
The Academy of Federal Security Guard Service of the Russian Federation, Orel

THE TASK OF CHOOSING THE BANDWIDTH OF COMMUNICATION CHANNELS
OF THE TRANSPORT NETWORK, TAKING INTO ACCOUNT THE PECULIARITIES
OF THE DIFFERENT TRAFFIC PRIORITY
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with packet switching, based on the method of undefined Lagrange multipliers.
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OIIEHKA D®®EKTUBHOCTHU MTH®OPMAIIMOHHOM MOIJIEPKKA UCIILITAHUI
PAJJMOTEXHUYECKUX CUCTEM
C UCITIOJIB3OBAHHUEM 3KCIHEPTHOI'O TIOAXOJA

B cmamve npedcmasnen mMemoo OYEHKU CYUECMEYIOue20 COCMOHUS pPearu3ayuu  dmanos
JHCUBHEHHO20 YUKILA PAOUOIIEKNPOHHBIX CUCTEM, d MAKICe OYEHKU IPHeKmueHocmu HeopeHusi Cpeocma
UHPOPMAYUOHHOU NOOOEPIHCKU C UCNONLIOBAHUEM IKCHEPMHO20 nooxoda. Kpamio paccmompeno mexyuee
COCMOsIHUE 60ONPOCA OYEHKU IPHEeKMUGHOCMY UHPOPMAYUOHHBIX CUCTEM, ORUCAH UCHOTIb3YeMblil
IKCHEPMHbLL NOOX00 U KpUmepuu oyeHusanus. B xawecmege npumepa paccmompena 3a0aua 3KCNEpmHoOu
oyenku dghghexmusHocmu 6HeOpeHUuss Ccpeocms UHGOPMAYUOHHOU NOO0ePIHCKU npoyecca NposedeHUs
UCHBLIMAHUL YUPPOBO2O Y2TIOMEPHO20 HABUSAYUOHHO20 NPUEMHUKA.

Knwueswvie cnosa: oyenxka 3¢ghexmusnocmu; dKCnepmuvill NOOX00; HPOYecc NPOBEOeHUs.
UCHLIMAHUU, pAOUOMEXHUYECKUEe CUCTEMDL.
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The article presents methods for evaluation the current state of implementation the life cycle stages of radio
electronic system, as well as evaluating the effectiveness of implementing information support tools using the expert
approach. The current state of the issue for effectiveness of information systems evaluation is briefly reviewed. In
addition, the using expert approach and the evaluation criteria are described. As an example, the problem of expert
evaluation of the effectiveness for the information support tools implementation in the process of testing a digital spatial
orientation navigation receiver is considered.

Keywords: effectiveness evaluation; expert approach; testing process; radio-technical systems.
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PAOUOKOHmMPOs, omeedaiowel mpebosaHusam no 6e30nacHOCMuU, NPOU3BOOUMENbHOCMU, YeIOCMHOCMU,
coenacro Pexomenoayusim MCDO-R SM.1537-1 u MCO-R SM.1370-2. [lpeonoowcen ancopumm cnocoba
NPOAKMUBHO20 YNPAGLEHUSI UHDOPMAYUOHHOU OE30NACHOCMbIO, BKIIOYAIOWUL 6 ceOsi  MOHUMOPUHS
VA3Z8UMOCIEN UHPOPMAYUOHHOU OE30NACHOCIU U MEXHUYECKO20 COCMOSHUSL CUCTEMbL PAOUOKOHMPOJI.
Ilpusedena obwas cmpykmypa cucmemvl paOUOKOHMPOJIsL U ABMOMAMUUPOBAHHOU CUCEMbL YNPAGILeHUS,
KOmopasi 6 omiaudue Om U36ECMHbIX NpPeocmasisiem cobou COBOKYIHOCHb MOOYVIEl, GbINOIHIAOUUX
NOCMOSIHHBIUL MOHUMOPUHE NOSGLEHUSI HOBbIX VA36UMOCTEll U MeXHUYecKux Heucnpashocmeu. Komniexc
OQHHBIX MOOYJIEll GbINOIHSAEN OCHOGHYIO (DVHKYUIO NOGbIULEHUS. UHMOPMAYUOHHOU 0e30nacHOCmu, U, Kak
crneocmeue, nosvlieHue pabomocnocoOHOCmU CUCHeMbL U OOCIMOBEPHOCIU PE3VIbIMAMO8 PAOUOKOHMPOJIS.

Knwuesvie  cnosa:  paduokowmponv,  pacnpeoeieHHas — UHQOPMAYUOHHASL — CUCHeMA;
UHpOpMAYUOHHASL OE30NACHOCIIL, ABMOMAMUSUPOGAHHAS CUCTIeMA YAPABIeHUs, NOKA3amelb YCHeuHol
pabomvl;  MOHUMOPUHZ — TMEXHUYECKO20  COCMOAMUA U VA36UMOCMEU;  CMOXACMUYecKds — Cemv,
npeobpazosanue Jlannaca-Cmunmuveca.
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PROACTIVE MANAGEMENT OF INFORMATION SECURITY
OF AUTOMATED RADIO CONTROL SYSTEM

The article describes the method of proactive management of information security of automated radio control
system and has suggestion to develop a secure radio monitoring system based on the proactive management of
information security as well as distributed information network, and meeting the requirements for safety, performance,
integrity, in accordance with recommendations ITU-R SM.1537-1 and ITU-R SM.1370-2. The algorithm for the
proactive management of information security includes monitoring of information security vulnerabilities and the
technical state of the radio monitoring system. The general structure of the radio monitoring system and the automated
control system, which, unlike known ones, is a set of modules that perform constant monitoring on the occurrence of
new vulnerabilities and technical failures. The complex of these modules fulfills the basic function of improving
information security, and as a result, increasing the efficiency of the system and the reliability of the results of radio
monitoring.

Keywords: radio monitoring; distributed information system; information security; automated control system;
index of successful work; monitoring of operating conditions and vulnerabilities; stochastic network; Laplace-Stieltjes
transform.
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TPEBOBAHUS
K 0(pOpMJIEHHIO CTATHHU IJIS1 ONYOJIMKOBAHMS B :KypHAJIe
«AnpopManuoHHbIE CHCTEMbI U TEXHOJIOTHN»

OBIIUE TPEBOBAHUS

Ob6bveM Matepuana, mpemIaraeMoro K myOnHMKanuu, U3MepsieTcsl CTpaHUIAMH TEKCTa Ha JIMCTaX
¢opmaTra A4 u comepxuT oT 4 A0 9 CTPaAHHWI; BCE CTPAHUIBl PYKOIUCH JOKHBI MMETh CIUIOIIHYIO
HyMepaluio.

B omHoM cOOpHHMKE MOXET OBITh OIMYOJMKOBaHA TOJNBKO OAHA CTAaThs OAHOTO aBTOPA, BKIIIOYAs
COABTOPCTBO.

AHHOTaLlMU BCEX MyOJMKYEMBbIX MaTepUasoB, KIIOYEBBIC CIIOBA, HHPOpPMAIUs 00 aBTOpax, CIUCKH
JUTEpaTyphl OyIyT HaXOAWUTHCS B CBOOOTHOM JOCTYIIE Ha CaiiTeé COOTBETCTBYIOLIETO JKypHaja M Ha caiTe
Poccwuiickoit HayuHo#t 31ekTpoHHOM Onbnnorekn — PYHOB (Poccuiickuii MHIEKC HAYYHOTO IUTHPOBAHHUS).

[Tomumo cTaThbu aBTOPBI JOJDKHBI TIPEACTAaBUTH 3aKIIOUEHHE O BO3MOXKHOCTH OTKPBHITOTO
OITyOJTMKOBAHUS CTAThH.

TPEBOBAHUSA K COJEP)KAHUIO HAYUHOM CTATHbH

Hayunas crates, mpemocTaBisieMasl B >KypHaJbl, JOJDKHA HMETh CICAYIOME 00f3aTejbHbIe
DJIEMECHTHI:

— TIIOCTaHOBKa ITPOOJIEMBI MJIM 3aJ[a4d B OOIIEM BHJIC;

— aHaJu3 JOCTI)KEHUH M MyONMKanni, B KOTOPBIX MpPEAIaraeTcsl peneHne JaHHOH Mpo0iIeMbl Uit
3a/1a4yM, Ha KOTOPBIE OIUPAETCS aBTOP, BBIJCJICHUE HAyYHOW HOBH3HBI;

— HCCIIeIOBATENbCKAS YacTh;

— 000CHOBaHUE MOJTYYEHHBIX PE3YJbTATOB;

— BBIBOABI 10 JAHHOMY HCCIEIOBAHUIO M TICPCIICKTUBBI JAIbHEHINET0 pPa3BUTHS JTAHHOTO
HaTIpaBJICHUSI,

— Oubmmorpadus.

TPEBOBAHHUSA K O®OPMJIEHUIO HAYUYHOM CTATHH

CraTtest momkHa ObITH HabOpana mpudToM Times New Roman, pasmep 12 pt ¢ oxuHapHBIM
WHTEPBAJIOM, TEKCT BBIPAaBHHUBAETCS 10 IMHUPHUHE; a03aIlHb oTcTym — 1,25 cM, paBoe 1moie — 2 cM, JIeBOe
rmosie — 2 cM, TOJIsl BHU3Y U BBEPXY — 2 CM.

Oos13aTeIbHbIE 3JIEMEHTBI:

- YVIK

— 3aryiaBue (Ha pyCCKOM U AHIJIMICKOM SI3bIKAX)

— aHHOTAUMS (HA PYCCKOM U AHIJIMHCKOM SI3BIKAX)

— KJIIOYeBble CJI0BA (HA PyCCKOM M aHIJIMICKOM SI3bIKAX)

CIHCOK JIUTEPATYPHbI, HA KOTOPYIO aBTOP CCBHUTAETCS B TEKCTE CTAThHU.

TABHI/ILII)I PUCYHKU, ®OPMVYJIbI

Bce Tabnuipl, puCYHKHM W OCHOBHBIE (DOPMYIEI, NPHUBEICHHBIE B TEKCTE€ CTATHU, JOJKHBI OBITH
MIPOHYMEPOBAHEI.

®opmyJibl cieayer HabupaTh B penakTope dopmyn Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHBIIH
mpudt — 12 pt, xpynueni wagekc — 10 pt , menkuit wamekc — 8 pt. DopmyJibl, BHEAPEHHbIE KaK
uzodpakenne, He pgomyckarorcsi! Pycckme wu rTpedeckme OykBbI, a TaKke OOO3HAUCHHS
TPUTOHOMETPUYECKUX PYHKIIUH HAOUPAFOTCS MIPSIMBIM IIPH(TOM, IATHHCKHE OYKBBI — KYPCUBOM.

Pucynku u npyrue wDIroCTpanuy (4epTexu, rpaduKy, CXeMbl, JHarpaMMbl, (JOTOCHUMKH) CIETyeT
pacronaraTh HEIOCPEICTBEHHO TOCNE TEKCTa, B KOTOPOM OHH YIOMHHAIOTCS BIEpBble. PHCYHKH, YMCIIO
KOTOPBIX JTOJDKHO OBITH JIOTHYECKH OIPaBIaHHBIM, IIPEACTABISIOTCS B BHJIE OTJENBHBIX (hailiioB B (hopmate
*.eps (Encapsulated PostScript) wiu TIF pasmepom He menee 300 dpi.

CBEJIEHUS Ob ABTOPAX
B konue cratbu npuBoastcst HaOpaHuble 10 pt cBexeHus 00 aBTOpax B TaKOM MOCIEI0BATEIEHOCTH
(dbamMunus, UMsL, 0T4eCTBO (TOMYKUPHBINA WPHU(T); yUpEKIEHNUE UM OPTaHU3alMs, YUeHas CTEIEeHb, YIeHOe
3BaHUe, JOJDKHOCT, aJipec, TenedoH, 3J1eKTpoHHas nourta (00sraHbIN mpudT). CBeneHus o0 aBTOpax TakKe
MPEAOCTABIISIIOTCS OTAENBHBIM (hailioM U 00s3aTeNbHO AyONUPYIOTCS Ha aHTJIMICKOM SI3bIKE.
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