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MATEMATHYECKOE U KOMIIBIOTEPHOE MOJ[EJIUPOBAHUE
YK 004.932

0.0. BACOB, M.C. I'PUT'OPOB, O.A. UTHATEHKOBA, A.A. OCUIIEHKO

MOJIEJIU U UX IPUMEHEHMUE U151 IPEACTABJIEHUS U OBPABOTKHU
N30BPAKEHUM SJIEKTPOHHBIX MOJIYJEN

Obpabomka  u3obpadiceHull  NeKMPOHHBIX  MOOYJel,  NPeOCMABNEeHHbIX  NOCPEOCmBOM
NPAMOY2ONbHOU Mampuysl, obaadaem OOILULOU MPYO0eMKOCMbIO. DNeKMPOHHbIE MOOVAU COCHOSM U3
Habopa 1eMeHmOo8, NOIMOMY 015l pabomvl ¢ UX U30OPANCEHUAMU YEeAeCO0OPA3HO NPUMEHeHUe MOOeael,
npeoCmasisoOwux — uU300padiceHue 8 CMPYKMYPUPOGAHHOM Gude, a MaK’Cce NPeOOCMABNAIOUUX
Mamemamudeckuti annapam 01 ux obpabomku. B cmamve nposeden ananuz cywecmsyrowux mooenetl
U300padceHull ¢ Yervio OYEHKU 603MOJICHOCTU UX NPUMEHeHUsT Ol HOCMPOeHUsT MOOelU U300pajicenus
NEKMPOHHO2O MOOYJISL U COKPAWEHUS, MAKUM 00paA30M, 3amMpam, CEs3aHHbIX C NPOGEOeHUEM BbIYUCTCHUL
ons Kkajic0oeo nukcenss uzobpascenusn. Coenan 661600 0 HeyerecooOpasHoCmu npeocmasienus
U300padceHull INEKMPOHHBIX MOOYIed nocpedcmeom cayuaunvix noiei. Illokasana 603mModcHOCHY
npumMeHeHus paoa mooenell Ojisl peuieHUss Pa3iuyHblX 3a0a4, CEA3aHHbIX ¢ 00pabomKou U300pasxceHull
INEKMPOHHBIX MOOYIEU, MAKUX KAK: NpeosapumesibHas OYeHKA U VIYYUleHUe Kauyecmed uzoopaicenus,
npeocmasienue KOHMYpO8 JJeMEHMO08, COOMBEMCMEYIOWUX DA3IUYAeMbIM O0emaisam, HopMuposansl
HaboOpa IMANOHHBIX UB00PANCEHUN CMPYKMYPHLIX 9AEMEHMO8, d MAKICe CPAGHEHUsT CMPYKIMYPHbIX
aemMenmos ¢ omanounvimu. Ilpednosceno npumenenue O08YXMACWMAOHOU CMAMUCMUYECKOU MOOENU
U300padcenuss 6 Kauecmee OCHOGbL OJi NOCMPOEHUST MOOEU U0OPANCEHUsT INEKMPOHHO20 MOOVIS, d
Maxaice Memooo8 0OHAPYIHCeHUs 0OBEKMO8 U GblOeNIeHUs KOHMYPO8 HA U300PAdNCeHUU, pa3padoOmaHHbIX 6
PAMKAX YKA3AHHOU MOOe.

Knwouesnvie cnosa: mamemamuuecxas mooennv, yupposoe uzobpasicenue, d1emeHm u3ooparicenus;
INEKMPOHHBIU MOOYTb.
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MODELS AND THEIR APPLICATION FOR REPRESENTATION AND PROCESSING
OF ELECTRONIC MODULES IMAGES

Processing of electronic modules images represented by rectangular matrices has high labor intensity.
Electronic modules consists of a set of elements, so oriented to their images it is appropriate to use models that
represents images in a structured way, as well as providing the mathematical apparatus for their processing. The
article analyzes the existing images models in order to assess capabilities of their application to construct a model of
the electronic module image and thus reducing the expenses involved in carrying out the calculations for each pixel of
the image. It is concluded that it is inappropriate to present images of electronic modules by means of random fields.
It is demonstrated the possibility of application a number of models for various problem solving connected to the
processing of electronic modules images, such as: preliminary estimate and the image-correcting deconvolution;
presentation outlines elements corresponding to visible structures; generation a set of reference images of the
structural elements, as well as comparison of structural elements with the reference structural elements. It is
suggested the use of two-scale statistical image model as a basis for constructing a model of the electronic module of
the image, as well as methods for object detection and edge detection on the image developed in the framework of this
model.

Keywords: mathematical model; digital image; image element; electronic module.
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YK 004.896, 58.085
M. XYPABJIEB, O.A. UBAIIYK, O./1. UBAIIIVK, B.1. ®E/IOPOB

MOJEJUPOBAHUE M ONTUMMU3ALIASI TAPAMETPOB
BUOTEXHOJIOTMYECKUX MPOLIECCOB JJ151 PEAJIM3ALIUU
CUTYALIMOHHOTI' O YIIPABJEHUSI BAOTEXHOC®EPOI1 TEPPUTOPUIA
(HA TIPUMEPE MUKPOKJIOHAJILHOI'O PA3MHOYKEHUSI PEJIKHUX
1 UCUYE3AIOIINX BUJOB PACTEHUIN)

Axmuenoe ucnonivzoganue UHMOPMAYUOHHLIX MEXHOAOSUU U  NEePCHEeKMUGHbIX  Memo008
MOOENUPOBAHUsL OIS PA3BUIMUS PAZTUYHBIX 00ACmell HAYKU 0aem 603MONCHOCTb NOJIYHEHUsL HOBbIX 3HAHUILL
0 npoyeccax u AGNEeHUSIX HA OCHOBE GbLCOKOMOUYHBIX MOOEIbHbIX OYEHOK U NPOcH0308. B 0annom acnexme
KpatiHe aKxmyanbHbIM NpeoCmasisiemcs: co30anue mMemooos u mooenell 0Jis peanu3ayuu CUmyayuoHHO20
ynpasnenus OuomexHoc@epoi  meppumoputl, 6 HACMHOCMU, OISl UCCIe008AHUsL NPOYECcos 8
OUOMEXHONIO2UU, UCNOIL3YEMbIX HNPU PEUeHUU 3a0ai COXPAHeHUs OuopasHooOpasus pacmeHull u
obecneyeruss npoO080.IbCMBEHHOU HE30NACHOCMU.

Aemopamu npeonazaemcst MOOEPHUZAYUSL NPOYECCA MUKPOKIOHANLHO20 DAMHONCEHUS PACMEHUTL
3a cuem OnmuMU3AYUU €20 NAPAMEmMpPO8 HA OCHOB8E CHEeYUdIbHO pA3padOMAHHBLIX Memooos u Mmooenell,
00eCneuusaouux B03MOJNCHOCHb OYEHKU U HPOSHOZUPOBAHUsL Pe3VIbMAamo8 pPAsIUdHbIX OMAnos
paccmampugaemozo npoyecca. Ilposedeno e2o cucmemnoe onucanue u nPedcmagieHsvl. QYHKYUOHATbHASL
MOOeb C Yyuemom GO3MOJNCHOCHU NPOBEOCHUS UMUMAYUOHHBIX SKCHEPUMEHMO8 U OCYUECEACHUS
MOOENbHbIX OYEHOK, NPOSHO308, ORMUMU3AYUU NAPAMEMPO8 NpoYeccd, MeopemuKo-MHONCECMEEHHAS
MOOenb Imana CMepuiuzayul  PAcmumenbHblX IKCHIAHMOS, NO0360JAI0WA  BbIAUMb  NAPAMEmpPbl
COCMOSIHUSL U NPUYUHHO-CTICOCMBEHHbLE C653U, ONpPedeisouue Kavecmeo acenmuueckoco0 Mamepuand,
Helpocemesvle MOOeIU OYEHKU U NPOSHOZUPOBAHUSL PE3YIbMamos IMand Cmepuiu3ayul, no3eosiouue
ONMUMUZUPOBAMb €20  NaApaAMempbl,  NPOoGOOUMb  He0OX00UMoe  KOAUHeCMmBO — UMUMAYUOHHBIX
IKCNEPUMEHMO8 ¢ OOHOBPEMEHHbIM UBMEHEHUEeM HeCKONbKUX (8 mom uuche, écex) napamempos. [Iposeden
UMUMAYUOHHBLI IKCNEPUMEHM, NO360IUGUIULL 6bIAGUMb ONMUMATIbHbIE NAPAMEMPbL SMANA CINEPUIUAYUU.

Kniouesvie cnosa: MO@BJZMPOG(JHMQ,’ onmumusayus;, UCKYCCmeeHHble HeﬁpOHHble cemu,
uMumaquHanZ IKCnepumenm, MUKPOKJIOHAJIbHOE PA3MHOINCEHUE pacmeHuﬁ; cmepuauzayusi
pacmumeslbHblX 9KCNI1AaRmoe.

Paboma evinonnena ¢ pamkax npoekma Poccuiickozo ¢onoa ynoamenmanvHoix
uccneoosanuii Ne 15-48-03163 «Co30anue u ucciedoseanue mexHoiozuu u RPOMOMURA CUCHIEMBL
UHMEUIEKMYANbHO20  IKOMOHUMOPUH2A,  NPOCHO3UPOGAHUS U  CUMYAUUOHHOZ0  YHPAGICHUs
Ouomexnocgepoil cenbcKo-20poOCKUX meppumopuily.
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V.l. FYoDOROQV (Assistant Professor of the Department of Information Systems)
Belgorod State National Research University, Belgorod

MODELING AND OPTIMIZATION OF PARAMETERS OF BIOTECHNOLOGICAL PROCESSES FOR
IMPLEMENTATION OF SITUATIONAL CONTROLOF BIOTECHNOSPHERIC TERRITORIES
(ON THE EXAMPLE MICROPROPAGATION OF RARE AND DISAPPEARING PLANTS)

The active use of information technologies and promising modeling methods for the development of various
fields of science makes it possible to obtain new knowledge about processes and phenomena based on high-precision
model estimates and forecasts. In this aspect, it is important to create methods and models for the implementation of
situational control of the biotechnosphere of the territories, in particular, to study the processes in biotechnology used
in solving problems of plant biodiversity conservation and ensuring food security.

The authors suggest the modernization of the process of micropropagation by optimizing its parameters
based on specially developed methods and models that provide the ability to evaluate and predict the results of
various stages of the process under consideration. Its system description is given and presented: a functional model,
taking into account the possibility of carrying out simulation experiments and implementing model estimates,
forecasts, optimization of process parameters; the set-theoretic model of the stage of sterilization of plant explants,
which makes it possible to identify the parameters of the state and cause-effect relationships; neural network models
for estimating and predicting the results of the sterilization step, which allow to optimize its parameters, to conduct
the necessary number of simulation. An imitation experiment was performed, which made it possible to reveal the
optimal parameters of the sterilization stage.

Keywords: simulation; optimization; artificial neural networks; simulation experiment; micropropagation of
plants; sterilization of plant explants.
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HHDOOPMAL[HOHHBIE TEXHOJIOI'MH B COL[HAJIBPHO-D2KOHOMHYECKHUX
U OPI'AHUBAIIHOHHO-TEXHUYECKUX CUCTEMAX
YK 004.031.4

A.B. ABJIEEB, A.C. bbIYKOBA, A.C. KOBPM)XKHH, B.A. ITAPIINHA,
P.I'. TIOJISIKOB, A.A. CTBIUVK, N.C. CTBIUVK, A.JO. VKAPUHCKUM

HNCCIEJOBAHUE U AHAJIN3 CYHIECTBYIOIIUX METOJAUK B CUCTEMAX
ABTOMATHU3UPOBAHHOI'O COCTABJIEHUA TPEHUPOBOYHOI' O IIJTAHA

B oannoit cmamwve asmopvr paccmampuearom memoouxu CoCmasieHus. mpeHuposoyHo20 Niand 8
CYUeCmsyowux OHAAUH-CEPBUCAX U MOOUTILHBIX NPUTIONCEHUSX. AHATUBUPYIOMCI PA3IUYHbIE UMEIOWUecs
MemooOuKu  cocmaeienuss —mpenuposourno2o niana. Oceewaromess HeOOCMAmKu U HeooYembl
cywgecmeayowux memooux. Onucvleaemcsi cOOCMBEHHAsT MemoouKa, Komopas oyodem Ucnoib308amocs 8
cepguce aBMOMAMU3AYUU  COCMAGLCHUS NPOSPAMM — MPEHUPOBOK €  VHemoMm  (QU3UOIOSUHECKUX
ocobennocmell nob306amers.

Knrouesvie cnosa: mpeHupogquOﬁ niad,  npocpamma - mpeHupoeokK, (])LBMO]IOZMHBCKMB
0CO6€HHOCI’I’1L{,' 666'6’6]761/[0,' KOMNJIEKCHOE peuteHue, asmomamu3ayusl.
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Orel State University named after 1.S. Turgenev, Orel

RESEARCH AND ANALYSIS OF CURRENT METHODS IN COMPUTER-AIDED
DRAFTING TRAINING PLAN
In this article, the authors examine the methodology of the training plan in the existing online services and
mobile applications. Analyzes the different existing methods of compiling a training plan. Highlights the flaws and
shortcomings of the existing techniques. Describes his own methodology that will be used in the service of automation
of drawing up of training programs taking into account the physiological characteristics of the user.

Keywords: training plan; training program; physiological characteristics; web service; integrated solution;
automation.
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COBPEMEHHBIE 9 KOHOMHUKO-JIOTUCTUYECKHUE HH®OPMAIIMOHHBIE
CUCTEMBbI 1 OHEHKA UX DOPEKTUBHOCTHU JIAA MAJIOI'O BUBHECA

B cmamve npedcmasnena cpasHumenvHas OYeHKA U AHAIU3 COBPEMEHHBIX JIOSUCHUYECKUX
UHDOPMAYUOHHBIX cucmeM U IPHEeKMUEHOCMb UX NPUMEHEHUsT OJisi NPEONPUSMULL MAI020 U CPeOHe20
busHeca.

Knrouesvle cnoea: nocucmuueckue uH¢0pMaL;1/l0HHbl€ cucmemsl, OYeHKa 3gbd)el<mueuocmu;

cmpykmypa  ungopmayuonnot  cucmemvl, ERP-cucmemvi;  memoouxu oyenxu aghgpexmusrnocmu
UHDOPMAYUOHHBIX CUCTEM.
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MODERN ECONOMIC-LOGISTIC INFORMATION SYSTEMS AND EVALUATION
OF THEIR EFFICIENCY FOR SMALL BUSINESS

The article presents a comparative assessment and analysis of modern logistics information systems and the
effectiveness of their application for small and medium-sized businesses.

Keywords: logistical information systems; efficiency evaluation; information system structure; ERP-systems;
methods for assessing the effectiveness of information systems.
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AHAJIM3 TEXHOJIOTUH TPUEMA 3ASIBOK OT HACEJIEHUS

IIPU PEIIEHAY ITPOBJIEM YIIPABJIEHUA I'OPOJCKHM XO3SHCTBOM

B cmamve paccmompenvl cywecmeyiowue UHGOPMAYUOHHbIE CUCEMbl NpuemMa 3dsa60K Om
nacenenus. Ilposedena cpagHumenvras Xapakmepucmuxa mexuono2ui coopa u obpabomxu ungopmayuu.
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asmomamu3ayuu Mexanusma oopabomxu u pacnpeoenenus 3aa60K OMeenmcmeeHHbIM OPSAHUIAYUIM.
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ANALYSIS OF TECHNOLOGIES FOR RECEIVING APPLICATIONS FROM POPULATION
WHILE SOLVING PROBLEMS OF MANAGEMENT OF URBAN ECONOMY

In the article, existing information systems for receiving applications from the public are considered. A
comparative characteristic of the technologies for the collection and processing of information was carried out. The
need to improve these systems by automating the mechanism for processing and distributing applications to the
responsible organizations has been identified and justified.

Keywords: information systems; «smart cityy;, urban economy; web service; mobile rapid response
applications.

BIBLIOGRAPHY (TRANSLITERATED)

1. Moskva — nash gorod. Portal mjera Moskvy Sobjanina S.S. [Jelektronnyj resurs]. — URL:
http://gorod.mos.ru

2. Dobrodel — oficial’nyj sajt moskovskaja oblast'. Edinaja kniga zhalob. [Jelektronnyj resurs]. — URL.:
http://ogosuslugi.ru/dobrodel-oficial’'nyj-sajt-mo/

3. Nechaeva A.B. i dr. Ispol'zovanie informacionnyh tehnologij dlja reshenija problem gorodskogo
hozjajstva. V.A. Zubareva, R.A. Lunev, L.I. Pjatin, D.V. Ryzhenkov, A.A. Stychuk, A.E. Jastrebkov //
Informacionnye sistemy i tehnologii. — Orel: PGU, 2016. — Ne 4(96). — ljul'-avgust, 2016. — 120 s. — S.
51-57.

4. Nechaeva A.B. i dr. Analiz problem i zadach upravlenija gorodskim hozjajstvom i tehnologij «umnogo
goroda» / A.S. Bychkova, A.B. Nechaeva, O.N. Luneva, R.A. Lunev, A.A. Stychuk, A.E. Jastrebkov //
Informacionnye sistemy i tehnologii. — Orel: PGU, 2016. — Ne 2(94). — Mart-aprel’, 2016. — 153 s. — S.
59-65.

5. Nechaeva A.B. i dr. Analiz trebovanij k geoinformacionnym sistemam monitoringa problem
gorodskogo hozjajstva / A.B. Andreenkov, A.S. Bychkova, S.A. Zabelin, A.B. Nechaeva, V.A.
Parshina, I.1. Pjatin, I.S. Stychuk, A.E. Jastrebkov // Informacionnye sistemy i tehnologii. — Orel: OGU
im. L.S. Turgeneva, 2017. — Ne 4(102). — ljul’-avgust, 2017. — 126 s. — S. 22-28.

ABTOMATHU3ALIUA U VIIPABJIEHUE
TEXHOJIOI'MYECKUMU ITPOLJECCAMHA U ITPOU3BOLCTBAMH
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B.T. EPEMEHKO, A.H. KYKYIIKNH

METO/AUKA BbBIBOPA OIITUMAJIBHBIX KHHEMATHYECKHUX CTPYKTYP
MAHHIIYJIALNAOHHBIX CUCTEM IOJAYH ®UKCALIAHN _
APMATYPHBIX CTEPKHEHU TP MOHOJIMTHOM BO3BEJIEHHWU 3/IAHUU

B cmamve paccmampusaiomes  6onpocvl mMemoouxu, Oazupyroujelics Ha - HOPMUPOSAHHOM
KUHeMAMu4eckoM nokasamene u OMAULAIOWelics Y4emoM MexXHOI0SUYeCKUX napamempos pabouezo
npocmpancmea. Memoouka no3eonsem —ocywecmeums nooOOp  ONMUMATLHBIX — 2e0MeMPUHEeCKUX
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napamempos (OnuH 36eHbe8) MAHUNYIAYUOHHOU CUCMEeMbl O KOHKPEMHbIX YCI08Ull 3A0aHHO20
MEeXHON02U1eCK020 NPoOYecca ApMupO8aHusl.

Knrouesnie cnoea: KuHemamuieckas CmMpyKmypa, MAHUNYIAYUOHHAS cucmema,
ABMOMAMUUPOBANHAL NOOAYA U UKCAYUS aPMATNYPHBIX CIMEPICHEU, MOHOIUMHOe 8036e0eHue 30aHuUll,
HOPMUPOBAHHbIL KUHEMAMUYECKUL NOKA3AMENb.
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THE METHOD OF CHOOSING THE OPTIMAL KINEMATIC STRUCTURES
OF MANIPULATION SYSTEMS FOR FIXING REINFORCING RODS
DURING MONOLITHIC ERECTION OF BUILDINGS

The article deals with the questions of a technique based on the normalized kinematic index and differing in
taking into account the technological parameters of the working space. The method allows to select the optimal
geometric parameters (link lengths) of the manipulation system for specific conditions of the given reinforcement
technological process.

Keywords: kinematic structure; manipulation system; automated feeding and fixing of reinforcing bars;
monolithic erection of buildings; normalized kinematic index.
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O JEKOMIO3UIIUU UHO®OPMAIIMOHHON CUCTEMbBI PAJITMOMOHUTOPHUHT A

IIpogedena oexomnosuyus cucmemvbi paOUOMOHUMOPUHSA HA KOHMPOJLENPU20OHble KOMNOHEHMbL C
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npuemiemMol CmouMoCmvio U 3amMpamamu 8peMeHy HA NOUCK HEeUCNPABHO20 KOMHOHEeHmd, a MaKdice
peanuzyemocmu OyHKYull npeodpazo08aHusi KOMROHEHM PAOUOMOHUMOPUHSA U3BECMHbIMU NApAMempamu
U Xxapaxmepucmukamu
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ON DECOMPOSITION OF THE INFORMATION SYSTEM OF RADIOMONITORING

As a basis for the decomposition of radiomonitoring, its essential properties are chosen, which determine the
qualitative and quantitative characteristics of the system and are realized by its constituent components, whose
performance quality assessment can be performed using known parameters and characteristics

Keywords: radiomonitoring components; information system; performance evaluation; essential properties
of radio monitoring; conversion function.
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SYSTEM MODEL PREPROCESSING SPEECH SIGNAL
BASED ON THE ACCUMULATED BASE BISPECTRA CLEAN SPEECH SIGNAL

The main current trends in the development of systems preprocessing speech signal with noise conditions
shows the main shortcomings of existing systems, justified, and a mathematical model based on the analysis
polispektrum for the problem effective noise reduction in the processed speech signal.

Keywords: analysis polispektrum; power spectral density (PSD); the autocorrelation function of the triple
order (AFTO); the speech signal (SS); the bispekrum SS; difficult noise conditions.
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OF TRANSMISSION OF NARROW BAND SIGNALS

The article presents the developed model VHF channel with air moving objects, operating in the mode of
transmission of narrowband signals subject to fading and having a two-beam in nature.

Keywords: VHF radio; air-moving objects; the model of the radio link parameters of the radio link narrow
band signal.
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V]IK 654.165
AH. ISIJTIOHOB, A.P. KAJILIPBAEBA

OIIPEAEJIEHME 30H PACIIPOCTPAHEHUSA CUT'HAJIA
BECITPOBOJJTHON MOBWJILHOM CETHU CTAHJIAPTA LTE

Ipomvluinennas peeonioyus, NO360IUSUIAS WIACHYMb  UYEOBEHeCmE8y HA HOBYI0  CMYNeHb
UCNOML306AHUSL MEXHUYECKUX CPedCme U MEeNeKOMMYHUKAYUOHHBIX CUCMEM, Hpusenda K HOSGIeHUIO
KAYeCMBeHHO HOBbIX UHDOPMAYUOHHBIX, KOMMYHUKAYUOHHBIX U  GbIYUCIUMENbHBIX BO3MONCHOCHEL
NPOMBIUILEHHOU U YAPABTEHYeCKOU chep, 20e uenosex cmail 0OHOBPEMEHHO CO30amenem, Onepamopom u
KAUEHMOM.

Texnuueckas pegomoyusi 8 cgepe nepedauu uHGopmMayuu He MOAbKO OAId BO3MONICHOCHb
0bMeHusamvcs uHopmayuell Ha OOMLUWUX PACCMOSHUAX, HO U pewuna muocue opyaue HpoOIeMbl.
Obecneuenue HOBbIMU MEXHOLO2UAMU U CBA3bI0 NO 8CEMY MUPY CMALO NPUOPUMEMHOU 3a0ayell 8ce2o
yenogeuecmsed. OOHAKO 6 NPOEKMUPOBAHUU cucmeM 0ecnpoBOOHOU C8A3U BO3HUKIA HeOOX0OUMOCHb
HenpepuvlgHoeo 00Cmyna 0as NOCMOAHHO pacmyuje2o 4ucia noavsosameneti. OOHUM U3 NPUOPUMETNHBIX
HANpaenerutl u3y4eHuss CO8PeMeHHOU PAoUuOCea3U S6aemcs onpedeiieHue 3a8UCUMOCMU 8ePOSMHOCTU
OWUOOYHO20 NpUemMa NaKema OAHHBIX OM PACCHOSHUS MeHCOY NPUeMOonepedaruumu YyCmpoucmeamu,
umo pewium 3a0auy onpeoeneHus HeobxXoouMo2o yucia 6azo6vix cmanyull 0Jist 6ecnpPo8OOHOU MOOUTLHOU
cemu 8 20pOOCKUX YCIOBUSIX.

Knioueevie cnosa: becnpogoonvie modbunvhvie cemu;, LTE; xanan cesaszu, npoepammuviii naxem
Matlab, sona ysepennozo noxpeimus.
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DETERMINING THE PROPAGATION ZONES OF THE WIRELESS MOBILE NETWORK
SIGNAL STANDARD LTE

Industrial revolution allowed human kind to step forward in telecommunication systems. It resulted in
apperience of new information, communication and processing capabilites in different areas, where men became a
creator, operator and user simultineously.

Tecnological revolution in telecommunications allowed us to communicate on long distances and solved
other problems. The provision of new technologies and communications around the world has become a priority.
However desgign of wireless systems needs to be improved to support an increasing number of users. One of the
priorities in modern radio communications is to determine dependence of probability of an erroneous reception of a
data. This will solve the problem of calculating required number of base stations for wireless mobile networks in
urban environments.

Keywords: wireless mobile networks; LTE; link; Matlab software package; zone of confident coverage.
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YIK 621.3.092.4
K.A. KATKOB, E.K. KATKOB

ONPEAEJIEHUE BEPOATHOCTH BOSHUKHOBEHHUA YACTOTHO-
CEJIEKTUBHBIX 3AMUPAHUI PAJIMOCUTHAJIOB ITPM HOHOC®EPHBIX
BO3MYILEHUAX

B pabome paccmompenvl 6onpocvl onpedeneHusi epOoSIMHOCHU GO3HUKHOGEHUS UYACHOMHO-
cenexkmugnbix 3amupanui (4C3) HasueayuonHviX paouOCUSHANO8 CHYMHUKOBLIX PAOUOHABULAYUOHHBIX
cucmem 6 caydae GOSHUKHOBEHUSI UCKYCCMBEHHbIX UOHOCEHEPHLIX 00pazoeanutl. Ycmanosenena ceéssb
MedHCOY NONOCOU KO2EPEHMHOCIU MPAHCUOHOCHEPHO20 KAHANA U XAPAKMEPHBIM PA3MEPOM UOHOCHEPHBIX
HeoOHopoonocmel. 1o pesynomamam KOMNbIOMEPHO20 MOOETUPOBAHUS ONpedeneHbl NOPO208ble 3HAYEHUs
CPeOHeK8aopamuyHo20  OMKIOHEHUs UHMESPANbHOU  DNIeKMPOHHOU  KOHYEeHmMpayuu 6 HAKIOHHOU
PAOUOTUHUY, HPU KOMOPOU 8eposmuHocms o3nuxkHosenus YC3 oocmuecaem 3nauenus 0,5. [annoe
uccrneooganue  NO3GOAUM  YIYYWUMbL — pabomy — paspabamvieaemMou  UHPOPMAYUOHHOU — CUCTEMbL
MOHUMOPUH2A UOHOCDEPDL.

Knwouesvie cnoea: cnymnukogvle paouoHABUSAYUOHHBIE CUCHEMbl, pa3mep UOHOCHEPHBIX
HEOOHOPOOHOCHeEl, UCKYCCMBEHHbIE 803MYWEHUS UOHOCGHEPDL, BEPOSMHOCIIb BO3HUKHOBEHUSI YACOHO-
CeNeKMUBHBIX 3AMUPAHULL, NOJIOCA KO2ePEeHMHOCIU MPAHCUOHOCHEPHO20 KAHAAA.
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THE DEFINITION OF THE PROBABILITY OF OCCURRENCE OF FREQUENCY-SELECTIVE

FADING OF RADIO SIGNALS DURING IONOSPHERIC DISTURBANCES

The paper deals with the determination of the probability of occurrence of frequency-selective fading (ChSz)
of navigation radio signals of satellite radio navigation systems in the event of artificial ionospheric formations. The
connection between the coherence band of the transionospheric channel and the characteristic size of ionospheric
inhomogeneities is established. According to the results of a computer simulation is used to determine the threshold
value of the standard deviation of the integral of the electron concentration in the inclined rate at which the
probability of occurrence of ChSZ reaches a value of 0.5. This study will improve the work of the developed
information system for monitoring the ionosphere.
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YIK 654.172
N.B. MOPO30B, A.H. OPEIINH

ONTUMMBALIMSA IIPUEMA OHITHYECKOI'O CHI'HAJIA
B CUCTEME BECITPOBOJJHOU INEPEJAYU JAHHBIX ITO BUIUMOMY CBETY

B cmamuve, na ocnose nposedennvix ucciedosanuii Memooos 6ecnpo8oOHOl nepeoaiu OaHHbIX,
VCMAHOBNIeHA 3A8UCUMOCTb KAYECMBEHHbIX Xapakmepucmukx mexuonocuu Li-Fi om yenog usiyyenus u
naoenus ceema. OnpedeieHuio ONMUMAIbLHO20 Yeld noovbema naamgopmvl GomonpuemMHuKra, y4umuleds
ocobennocmu pasmewenuss LED ceemoouodos na namne pacceusanus ceemosoco nomoxa, nocesiujeHo
pelierie NnoCMasienHol 3a0ayu, HANPAaeilenHol HA YIyYueHue COOMHOUWEHUS CUSHAT/WYM 6 Cucmeme
becnposoOHOll nepedayu OAHHBIX NO BUOUMOMY CEEM).

Knrouesuvie cnosa: mexnonozuu paduodocmyna; cucmembol nepedatm OAHHBIX NO GMOZ/IMOM)/ ceemy,
mexHoniocus Ll'Fl, MHQbOKOMMyHuKClquHHbZe cucmemsvl U cemu, cemu CeA3U C NOOBUNCHBIMU OOBEKMAMU.
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OPTIMIZATION OF RESEPTION OF AN OPTICAL SIGNAL IN THE
SYSTEM WIRELESS DATA TRANSFER VIA VISIBLE LIGHT

In the article, on the basis of the research methods of wireless data transfer, the dependence of qualitative
characteristics technology Li-Fi from the angles of emission and incidence of light. Determination of optimal angle of
elevation of the platform of the sensor, given the characteristics of embed LED led bulb light leakage, is devoted to the
solution of tasks aimed at improvement of the ratio signal/noise in the wireless system of data transmission via visible
light.

Keywords: technology radio access; data transmission system for visible light; the technology Li-Fi; information
and communication systems and networks; communication network with mobile objects.
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C.A. TPOOMIMEHKOB

MATEMATHUYECKAS MOJEJIb CUT'HAJIA 11PU SABJIEHUHU
COJHEYHOW UHTEP®EPEHIIMU B CETU CIIYTHUKOBOM CBS3U

Ha abonenmckue mepmunansl 0eticmeyiom NOMexu pasiuiHozo pood u napamempos, Komopbuie
He2amueHo GIUAIOM HA KA4ecmeo NPUHUMAEeMOo20 U nepeoaroujeeocs cueHand. B cmamve npeonoscena
MAMeMamuieckas Moo0elb CUSHALA, OMAUYAIOWASCS OM U36ECMHBIX YUemOM USMEHEeHUs napamempa
OMHOUWIeHUEe CUSHAN/WYM NpU AGNIEHUU CONHEYHOU unmepgepenyuu 6 cemu cnymuuxogou cesazu VSAT.
Paccmompena knaccugukayus pasiuiunblx GHEWHUX 6030€UCMEULL, NPOU36E0CHA OYEHKA CIAMUCIUYECKUX
napamempos nomex. Ilpogeden ananuz 3agucumocmu gpemenu u ypogusa nomex om Coanya npu pasiuiHvix
napamempax aOOHEeHMCKO20 MePMUHANA.

Kniouesvie cnosa: snuanue nomex; cucmemvl CHYMHUKOBOU C6:A3U; MOOeNb CUSCHANA, CONHEYHAs
uumepghepenyus, VSAT.
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A MATHEMATICAL MODEL OF THE SIGNAL WITH THE PHENOMENON

OF SOLAR INTERFERENCE IN THE NETWORK SATELLITE COMMUNICATION

On user's terminals operate external noise with different parametres which negatively influence quality of an
accepted and transferred signal. In article the mathematical model of a signal different from known account of
change of value the relation a signal/noise at the phenomenon of a solar interference in a network of satellite
communication VSAT is offered. Classification of various external noise is considered, the estimation of statistical
parametres of noise is made. The analysis of dependence of time and level of noise from the Sun is carried out at
various parametres of the user's terminal.

Keywords: influence of noise; satellite communication systems; signal model; a solar interference, VSAT.
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M.C. LIAPEB

PACHPEJEJEHUE PASHOPOJHBIX IOTOKOB B TPAHCIIOPTHOM CETH

B

C KOMMYTAIIMEN MAKETOB B YCJIOBUAX UCITIOJIb30BAHUS

PECYPCA OIIEPATOPOB CBs3U

cmamsve npoeeden anaiuz cmamucmuku Hapymenuzl Kauecmea 06C]lnyCMGGHMﬂ 6

cywecmsyouelti mMpaHcnopmHou cemu ¢ KOMMymayuell naKemos Onepamopos ceésasu, 000CHOBAHA
HEobXo00UMOCmb pelieHUs 3a0a4l, C8A3aHHOU ¢ obecnedeHueM Kayecmed OOCIYHCUBAHUA 6 NOSUYECKUX
Kananax, opmupyemvix npu npedocmasienuy yciyeu no nepeHocy mpaguxka 6 mpaHCnopmHou cemu ¢
Kommymayuetl nakemos. Chopmyauposana u peuieHa 3a0aya pacnpeoeietuss pasHopoOHbIX NOMOKO8 8
MPAHCNOPMHOU cemu ¢ KOMMYmayuel nakemos ¢ y4emom Kauyecmea 0OCAYHcUsanus u d@hexmuenoo
UCNIONIb308AHUS PECYPCa IOUYECKUX KAHATI08 0nepamopos ceasu. Paspaboman ancopumm pacnpedeneHus
PA3HOPOOHBIX NOMOKOS8 8 MPAHCNOPMHOU CemU ¢ KOMMYmayuel naKemos.

Knwueswvie cnoea: TCKII; Q0S; SLA; nocuueckuil kanan céssu; pecypc onepamopos cessu.
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DISTRIBUTION OF HETEROGENEOUS STREAMS
IN A PACKET-SWITCHED TRANSPORT NETWORK IN CONDITIONS
OF USING THE RESOURCE OF TELECOM OPERATORS

The article analyzes the quality of service statistics violations in the existing transport network with packet
switching of communication operators, justifies the need to solve the problem related to ensuring the quality of
service in the logical channels generated when providing the service for transferring traffic in a packet-switched
transport network. The problem of dissimilar flows distribution in a packet-switched transport network is formulated
and solved in conditions of required quality of service and efficient use of the communication operators logical
channels resource. The algorithm of the heterogeneous flows distribution in the transport network with packet
switching is developed.

Keywords: PSTN; QoS; SLA; logical channel; carrier resource.
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UHopmayuoHHbIe cucmeMbl U mexHos1o2uu

TPEBOBAHUSA
K 0(pOPMJICHHUIO CTATBHH sl ONMy0JINKOBAHNSA B JKypHaJe
«HHpopMaLHOHHBIE CHCTEMbI H TEXHOJIOT MU

OBLIUE TPEBOBAHUSA

O0bvem MaTepuana, MmpeasiaraéMoro K myOJHKamnuu, U3MEpSeTcsl CTpaHUIAMU TEeKCTa Ha JIMCTax
dopmara A4 u coumepxur or 4 10 9 cTpaHHUL; BCE CTPAHMIBI PYKOIMCH AOJDKHBI UMETh CILIOLIHYIO
HYMEpaLHuIo.

B ogHOM cOopHHKE MOXKET OBITH OITyOJNMKOBaHA TOJILKO OJHA CTAaThsi OJHOIO aBTOPA, BKIIOYAs
COABTOPCTBO.

[Inara ¢ acupaHTOB 32 MyOJIMKAIAIO PYKOIIHCEH HE B3UMAETCS.

AHHOTaNMM BceX MyOIMKYEeMbIX MaTepHaIoB, KIIOYEBBIE CIIOBA, MHPOPMAIHs 00 aBTOpax, CIIUCKU
IuTEpaTypsl OyayT HaXOAUTHCS B CBOOOTHOM JOCTYIE Ha cailiTe COOTBETCTBYIOIIEIO KypHaja M Ha caiTe
Poccwmiickoit HayuHo¥t anmekTpoHHOW OmOmmorekn — PYHOB (Poccumiickmii wWHAEKC HAyYHOTO
LUTHUPOBAHMUS).

TPEBOBAHMUSI K COJAEPKAHUIO HAYYHOM CTATHH

Hayunas craThs, mpenoctaBisiemMas B JKypHaJbl, JOJDKHA HUMETh Clenyloliye o0sA3aTelbHbIe
3JICMCHTHI:

— TIOCTaHOBKa MPOOJIEMBI WIIH 3a]]a91 B OOIIEM BUJIE;

— aHau3 TOCTH)KCHUH W MyOJIMKaNui, B KOTOPBIX MPEIAraeTcs pelieHue TaHHOH MPoOIeMbl WK
3a]a4M, Ha KOTOPBIE OMIMPAETCS aBTOP, BBIICIICHUE HAYYHOW HOBU3HBI,

— HCCIIEIOBATEIbCKas YacTh,

— 000CHOBaHUE MONYYCHHBIX PE3YJIBTATOB;

— BBIBOABI MO JAHHOMY HCCJICJOBAHHIO W TIEPCICKTUBBI JATbHEHINEr0 pa3BUTHSA JTaHHOTO
HaTpaBJICHUSI,

— Oubmuorpaduws.

TPEBOBAHUSA K O®OPMJIEHUIO HAYYHOU CTAThH

Crarest no/pkHa ObITh HaOpana mpudrom Times New Roman, pasmep 12 pt ¢ omuHapHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS 10 IIMpPUHE; ab3aiHbi oTcTyn — 1,25 cM, paBoe moine — 2 cM, JieBoe
oJie — 2 ¢M, TOJIsl BHU3Y U BBEPXY — 2 CM.

Oobs13aTeJIbHBIE JJ1EMEHTBI:

- YIK

— 3arjiaBue (Ha PycCCKOM M AHIJIHIICKOM SI3bIKAX)

— a”HHOTanus (HA PyCCKOM M AHTJIHHCKOM A3bIKAX)

— KJI0YeBble CJI0BA (HA PyCCKOM U AHTJIHIICKOM A3bIKAX)

CHHUCOK JINTEPATYPHI, HA KOTOPYIO aBTOP CCHUIAETCS B TEKCTE CTATHH.

TAEJH/ILII)I PUCYHKU, ®OPMVJIbI

Bce Tabmuipl, pUCyHKH W OCHOBHBIE ()OPMYIIbI, TIPUBEJICHHBIE B TEKCTE CTAThH, JOJDKHBI OBITh
MPOHYMEPOBAHHBI.

®opmyabl cienyer Habupath B pemakrtope ¢opmyin Microsoft Equation 3.0 ¢ pasmepamu:
oOBIYHBIN pUdT — 12 pt, kxpynHeii uHIeke — 10 pt , Menkuii uaaekc — 8 pt. @opmyJibl, BHeAPEHHBIE KAK
uzodpakenme, He Jomyckamorca! Pycckue wu  rpeueckue OykBbl, a Takke 0003HAUYCHUS
TPUTOHOMETPUUECKUX (QYHKIMI HAOUPAIOTCS MPSIMBIM MIPUQPTOM, JIATUHCKHE OYKBBI — KYPCUBOM.

Pucynkn w Jpyrue WUIIOCTpalU# (YepTexH, rpaduKd, CXeMbl, AHarpaMMbl, (OTOCHHMKH)
CIIElyeT pacroyiaraTh HEMOCPEACTBEHHO TOCIe TEKCTa, B KOTOPOM OHHU YIIOMHHAIOTCS BIEpBbIe. PUCYHKH,
YHCIIO KOTOPHIX IOJDKHO OBITH JIOTMYECKH ONPABIAHHBIM, MPEJCTABISIOTCA B BUAE OTHCIBHBIX (DailioB B
tdopmare *.eps (Encapsulated PostScript) wiam TIF pasmepom me menee 300 dpi.

CBEJEHUS Ob ABTOPAX
B koHme crarem mnpuBomsArcs HaOpanneie 10 pt  cBemeHus 00 aBTOpax B Takoi
MOCJICZ0BATEIBHOCTH: (PaMHJIUS, UMsI, OTYECTBO (TONMYXKMPHBIA MPU(T); yUpPSKICHHE WU OpraHHU3aLINs,
ydeHasi CTelleHb, yUeHOe 3BaHUE, JOJDKHOCTh, ajipec, TeledOoH, 3JEKTPOHHas mouyTta (OOBIYHBIA IIPUPT).
Ceenenust 00 aBTOpax TaKkKe MPEAOCTABISIOTCS OTACIBHBIM (haillioM U 00sI3aTENLHO Ty OIUPYOTCS
Ha aHTJIMMCKOM SI3BIKE.
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