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MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
YK 004.942

A.B. BYKHH, JI.A. TYJIAUKWUH

OCOBEHHOCTHU MOJEJIUPOBAHUA
®U3NYECKOI'O YPOBHSI UHTEP®EMCA USB 2.0

IIpeonooicer no0xX00 K MOOEIUPOBAHUIO dNeMeHmMOo8 ¢husuteckoeo yposHs unmepgetica USB 2.0,
VUUMBLEAIOWUL OCOOCHHOCIU 3AUUmMbl OM NEPedayU OTUHHBIX NOCIe008aAMETbHOCHEN eOUHUY.

Knroueeswie cnosa: unmepgeiic; bumcmagppune; kooupoganue, nepugeputinoe yCmpoucmaso.
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FEATURES OF A PHYSICAL LEVEL OF THE USB 2.0 INTERFACE MODELING

The approach of modeling of elements of a physical level of the USB 2.0 interface is offered. The aspect of the
approach is account features of protection from transfer of long sequences of units.

Keywords: interface; bit stuffing; coding; peripherals.
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VJIK 519.63
H.A. KOPCYHOB, A.B. TJOMAKUH

YHUBEPCAJIBHASI MOJIEJIb HEHPOHHOM CETH
JIJISI PELIEHUSI YPABHEHHUSI HABBE-CTOKCA

Paccmompensvt nooxooer xk uuciennomy peuwienuio ouggpepenyuanrvrvix ypasuenuil. Paspabomana
apxumekmypa u MoOelb HelpOHHOU cemu, NO380AWAs. NOIYYUms peuteHue ypasuenus Hagve-Cmoxkca, a
makdce pewamsv ypasnenus Ilyaccona u Jlannaca. Ilonyuenvl coomeemcmeyiowue HeupoypasHeHus.
Hoxazano, umo npeonogicennas HeupoHHas cemv O0aem peuieHue ypasHenus Haeve-Cmokca. Ha ochoge
BbIUUCTUMENBHO20 IKCNEPUMEHMA NOLYHeHbl OAHHbIE O NOSPEUHOCIIU 8bIYUCTEHU.
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UHopMayuoHHbIe cucmeMbl U mexHosI02uu

The approaches to the numerical solution of differential equations considered. The architecture and model of
neural network for solving Navier-Stokes equation developed which also allows us to solve the Laplace and Poisson
equations. The corresponding neuroequations were obtained. Proved that the neural network gives the solution of the
Navier-Stokes equation. The data about calculation error were obtained based on computational experiment.

Keywords: neural network; Navier-Stokes equation; machine calculations error.
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VYIK 004.67

M.A. CYPYUIKMH

MOJEJTUPOBAHUE KOMIBIOTEPHOM JBIXATEJbHOMW TMMHACTHUKHA
C BUOJIOTHYECKOUN OBPATHOM CBS3bIO
NIJIS1 OBYYEHUS TEXHUKE KOPPEKIIMU ® YHKIIMOHAJIBHOI'O COCTOSIHUSA
OPI'AHU3MA YEJIOBEKA

B cmamve npedcmasnen cnocob pewenus zadauu no paspadomre mooeiu Memoouku 00yYeHus
mexHuKe nogeoeHus 01 KOPPeKyuu @QYHKYUOHATbHO20 COCMOAHUS, OMKIOHEHHO20 Om HOPMbL NOO
oeticmeuem 6HEWHUX (GaKmopos (npu MOOeIUPOBaAHUU — 6 CUMYAYUU USPOBO2O COPEBHOBAMENLHOO
cmpecca). [annas memoouka OCHOBAHA HA KOMNLIOMEPHOU OeMOHCMPAyuu UHCMPYKYUL 6bINOJIHEHUS.
VIPAXNCHEHUl  ObIXAMENbHOU 2UMHACMUKY  AYMOLEHHOU MPEHUPOBKU C Opeanuzayuell Ouoi02uiecKoll
00pamHOl  C6A3U NO NOKA3AMENAM CHEeKMPAIbHO20 AHANU3A B8APUAOETLHOCMU CEPOUHO20 DUMMA C
NOMOWbIO OAMYUKA PeUCpayull 4acmomsl CepOeuHbIX cokpaujenui, nookmouennozo k USB-nopmy
nepconanbHo2o0 Komnviomepa. B kauecmee 6u3yanvHo2o cuenana oopammoul cesa3u blopano uzoopadxcenue c
UBMEHAIWeNCs NI0WAObI0 Y8EeMOBLIX YUACMKO8 CHEKMPAIbHOU NAOMHOCIU MOWHOCMU 6 KAHCOOM
YacmomHomM  OUAnazoHe  CHNEKMpOSPaMMbvl — CepOeyHo20 pummd, KOMOpPulll 8  COBOKYNHOCMU — C
PeKoMeHOayuAMY NO uHmepnpemayul U300padxceHuss NO380IUM YUACMHUKY OYeHUmMb YCHeUHOCMb U npu
HEobX00UMOCmuU OMKOPPEKMUPO8ams COOCMBEHHbIE OCliCBUSL.

Knrouesvle cnosa: mooeruposanue SUMHACMUKY, NPUEMbl  CAMOPe2YIAYUU,  ObIXAMETbHblE
VAPAdICHEHUs, MEXHUKA NO0BeOeHUsl, CNeKMPAlbHblll AHATIU3, 6APUADETLHOCIb CepOeyHO20 pUmma;
COpesHOBamenbHbll cmpecc, OUOYNPABIeMbl USPOBOU MPEHUHS.
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MODELING OF THE COMPUTER RESPIRATORY GYMNASTICS
WITH BIOFEEDBACK FOR TEACHING THE TECHNIQUE OF CORRECTION
OF THE FUNCTIONAL STATE OF THE HUMAN BODY

The article is about problem solving method related to development of teaching methods model of behavior for
functional state correction (for example in imitation model during competitive gaming stress situation). This technique
is based on computer demonstration of breathing exercises instructions of autogenic training with biofeedback by
indicators of spectral analysis of heart rate variability registered by heart rate sensor connected by USB to personal
computer. Visual feedback signal is a picture with changing square of color area of power spectral density in every
frequency range of heart rate spectrogram and the recommendations for picture interpretation which allows user to
evaluate success and correct his own actions. The purpose of such training sessions is a search of effective breathing
according to model formulas for activation or relaxation affecting the heart variability in particular and functional
state of the body generally. Acquired techniques and skills can help to carry out biofeedback game training in
competitive gaming stress situation.

Keywords: gymnastics modeling; self-control techniques; breathing exercises; behavioral techniques; spectral
analysis; heart rate variability; competitive stress; biofeedback game training.
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HHDOOPMALIMOHHBIE TEXHOJIOI'H B COL{UAJIBHO-ODKOHOMUYECKHUX
U OPI'AHU3ALIUOHHO-TEXHUYECKUX CUCTEMAX

VJIK 004.02
11.0. IATBEB, A.M. ®EJIOPOB, M.T'. LLINILIAEB

INPUMEHEHUE AHAJIN3A OHJIAHHOBBIX COIIUAJIBHBIX CETEN
JJIAA UI3YYEHUSA MECTHBIX COOBIIECTB

IIponukHogenue YuppPosvIx MexHoNo2Ull 8 HAULY NOBCEOHEGHYIO JHCU3HL 00YCIABIUBAET WUPOKOe
npeocmasiieHue peaibHbIX COYUANbHbIX CYWHOCMEN 6 GUPMYAIbHOM NPOCMPAHCMBE OHIAUHOBbIX
COYUANBHLIX cemell, YMO OMKPbl8Aen HOB8ble B03MONCHOCMU O/ COYUOLOSUYECKUX UCCAe008AHUL 8
yenom.

OcnosHoe eHuMaHue CEHOKYCUPOBAHO HA BO3MONICHBIX MEMOOAX AHANU3A MEeCMHBIX CO0buWecms ¢
UCNONb308AHUEM OAHHLIX OHAAUHOBBIX COYUANBHLIX Cemell, a MaKdice NOMEHYUAIbHbIX NpoOaemax,
CBA3AHHBIX C NPUMEHEHUEM IMUX MEMOO08.

Tasuwiii sonpoc, paccmampugaemvlii 6 cmamove, CyUecmeayrom au a0eKeamHvle n00Xo0bl K AHATU3Y
MECMHbBIX CO0OWecme HA OCHOBe OHIAUHOBBIX COYUANbHBIX cemell? AOeK8amHOCMb 6 3MOM Cayude
npeononazaem Hamuyue OOCMAMOYHO HAOEHCHBIX MeMO0008 MOHUMOPUHEA DedaibHO20 COYUATbHO20
cybOvexma (MecmHo2o coobwecmsa 6 Hawem npumepe), aHATUUPY e20 OMpadiceHue 8 COYUATbHbIX
cemsx. Ilpedcmagnen 0030p COBPEMEHHBIX MemMOO08 U NPUTLONCEHUN AHATU3A COYUATBHLIX Ccemel,
OMHOCAWUXCA K PACCMAMPUBAEMOU npobieme, a maxdice OOCMYNHbIX (YHKYUOHATbHBIX UHCIPYMEHMO8
KOHKpemHou coyuanvhot cemu «BKoumaxmey. Kpome mozo, npuseden npumep ucnonb3o8anus cemu
«BKoumakmey 015 ananuza pecuoHAIbHOCU MECHHbIX CO0OWecms HA OCHO8e pazpadoOmaHHO20
NPOSPAMMHO20 (PpeliMeopKa.

Knwueevie cnoea: ananus COUUAJIbHBIX cemeﬁ; OHJIALIHOBbLE coyuanbHble cemu, MeCcmnble
COO6H4€CWI6’CI; PECUOHAIbHOCMb.
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ONLINE SOCIAL NETWORKS ANALYSIS FOR STUDYING LOCAL COMMUNITIES

The penetration of digital technologies into our daily lives determines the wide representation of real social
entities in the virtual space of online social networks, which opens new opportunities for sociological research.

The focus is on possible methods for analyzing local communities using the data of online social networks, as
well as potential problems associated with the application of these methods.

The main question considered in the article is whether there are adequate approaches to the analysis of local
communities based on online social networks? Adequacy in this case assumes the existence of sufficiently reliable
methods of monitoring the real social entity (the local community in our work), analyzing its reflection in online social
networks. The review of modern methods and applications of social networks analysis related to the problem under
consideration, as well as available software tools of a particular social networking service "VKontakte" is presented. In
addition, an example is given of using the VKontakte network to analyze the regionality of local communities based on
the developed software framework.
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HHP®OPMAIIMOHHBIE TEXHOJIOT'UA
KAK DO®EKTUBHBIN UHCTPYMEHT BbIGOPA U PEAJIM3ALIUN
BBICOKOTEXHOJIOI'MYHBIX ITPOEKTOB HA ITPEAITPUATUAX

B cmamve nokazana ponv u 3uauenue UHGOPMAYUOHHBIX MEXHONO02UL NPU 8blOOpe U GHeOpeHUU
BbICOKOMEXHONIO2UUHBIX NPOEKMO8 HA NPOMBIUIEHHIX NPeOnpUsmusX, npeocmasieHvl Mooenu 6vloopa
OUBHEC-NPOEKMO8 U YCI08US UX NPUMEHEHUS, OAHbL PeKOMEeHOayuL no NPo8edeHUur0 OONOIHUMENbHbIX pabom
npU peanu3ayuu 8bICOKOKA4eCmBEeHHbIX MEXHON02ULL 0151 CO30AHUS YCI08UL UX IPDEKMUBHO20 6HEOPEHUS.

Kniouesvte cnosa: ungopmayuonnvie MmMexHONO2UU, BbICOKOMEXHONOSUYHbIE NPOEKMbl, MOOeiU
8b100pa OU3HEC-NPOEKMOB, IKOHOMUYECKUL I pexm,; npombluLienHoe npeonpusimue.
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INFORMATION TECHNOLOGIES AS THE EFFECTIVE INSTRUMENT OF THE CHOICE
AND IMPLEMENTATION OF HI-TECH PROJECTS AT THE ENTERPRISES

The article shows the role and importance of information technologies in the selection and implementation of
high-tech projects in industrial enterprises, the models of the choice of business projects and the conditions of their
application, recommendations for additional work in the implementation of high-quality technologies to create
conditions for their effective implementation.
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0O.A. BOPOHHMHA, B.A. TIOBAHOBA, H.I'. TJOBAHOBA

PEAJIMBALIUA METOJA HEHTPAJIBHOI'O KOMITIO3UIIUOHHOTI'O
POTATABEJIbBHOI'O INTAHUPOBAHUA DKCIIEPUMEHTA B CPEJAE MATHCAD

B cmamve onucama peanuzayus memooa yYeHMpanbHO2O KOMNOZUYUOHHO20 pPOMAamadenbHO20
NIAHUPOBANUS IKCNEPUMEHMA Ol ONUCAHUSL NPOoYecca GblpabOmKU OUMyMO8 U MONAUBA U3 MAICENOU
negpmu 6 npoepamme Mathcad. Ilocmpoen yenmpanvhvlit KOMROZUYUOHHBLI POMAMAOELbHBLIL NIAAH 8MOPO2O
nopAoKa 01 Namu haKkmopos, paccyumano ypasHeHue pecpeccuu.
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The article describes the implementation of the method of Central composite rotatable experiment planning to
describe the process of producing bitumen and fuel from heavy oil in the Mathcad program. The Central composition
rotatable plan of the second order for five factors is constructed, the regression equation is calculated.

Keywords: mini-refinery; Central composite rotatable planned refineries; bitumen; heavy oil; method;
experiment.

BIBLIOGRAPHY (TRANSLITERATED)

1. Lobanova V.A., Eremenko V.T., Fomin N.I. Issledovanie i upravlenie processom vyrabotki vyazkih
bitumov dlya dorozhnogo stroitel'stva v usloviyah mini-NPZ. — Vestnik BGTU im. V.G. SHuhova, 2017.
—S.168-173.

2. GOST 24026-80. Issledovatel'skie ispytaniya. Planirovanie ehksperimenta. Terminy i opredeleniya. —
Moskva: 1zd-vo standartov, 1980. — 14 s.

3. Lobanova V.A., Fomin N.I. Optimizaciya modelej i analiz harakteristik kachestva gotovogo produkta pri
pervichnoj pererabotke nefti. — Informacionnye sistemy i tekhnologii. — Orel: FGBOU OGU imeni I.S.
Turgeneva, 2017. — Ne 3. — S. 58-66.
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ABTOMATHYECKHWMN PACUET KO9®@PUIUEHTOB PET'YJIATOPA
B CUCTEMAX ITPOMBIIIVIEHHOU ABTOMATU3ALIUA

B cmamve paccmampusaemcs Mmemoouxka —asmomMamuyecko2o pacuema  KOI(hduyuenmos
pe2yiamopa 6 CUCmemax npOMbIUIEHHOU agmoMamu3ayuy u npooremvl peanu3ayuu OaHHOU MemoOUuKu.
Paccmampusaeman memoouka peanuzoéana Ha npoepammupyemom nocudeckom kowmpoinepe Unidrive
M400 ¢pupmsr Emerson. Pacuemsi gvinonnensvt va sizvike ST cmanoapma MOK 61131-3 ¢ SCADA-cucmeme
MasterSCADA 4D.
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In the article the technique of automatic calculation of regulator coefficients in industrial automation systems
and the problems of implementing this technique are considered. The method considered in this article is performed on
the Unidrive M400 programmable logic controller from Emerson. The calculations themselves are performed in the ST
language of the standard IEC 61131-3, in the SCADA system MasterSCADA 4D.

Keywords: automatic adjustment of the regulator coefficients; PID controller; industrial controller;
programmable logic controller; IEC 61131-3 standard.

BIBLIOGRAPHY (TRANSLITERATED)

1.  Ziegler J.G., Nichols N.B. Optimum settings for automatic controllers // Trans. ASME, 1942. — Vol. 64. —
P. 759-768.

2. Chien K. L., Hrones J. A., Reswick J. B. On automatic control of gene ralized passive systems // Trans.
ASME, 1952. — Vol. 74. — P. 175-185.

3. Sidorova A.A. Bespoiskovyj metod rascheta nastroek regulyatorov na minimum kvadratichnogo kriteriya
[EHIlektronny;j resurs]. - URL:
https://www.mpei.ru/Science/Dissertations/dissertations/Dissertations/BurtsevaYS_diss.pdf (data
obrashcheniya: 20.05.2018).

4. Nelder J.A., Mead R.A. A simplex method for function minimization. — Computer journal, 1964. — Ne 7.

5. Rotach V.YA., Vishnyakova YU.N. Sistema upravleniya tekhnologicheskimi processami s model'yu
sostoyaniya ob"ekta. — Teploehnergetika, 2005. — Ne 10. — S. 42-47.

6. Sidorova A.A. Opredelenie naibolee ehffektivnogo metoda nastrojki PID-regulyatora [EHIlektronnyj
resurs]. — URL: http://www.problem-info.sscc.ru/2012-5/24.pdf (data obrashcheniya: 20.05.2018).

7. Sidorova A.A. Vybor ehffektivnogo metoda nastrojki PID-regulyatora [EHlektronnyj resurs]. — URL.:
http://earchive.tpu.ru/bitstream/11683/46585/1/conference_tpu-2017-C04_pl175-176.pdf (data
obrashcheniya: 20.05.2018).

8. Sistema komp'yuternoj algebry Wolfram Mathematica [EHlektronnyj resurs]. — URL:
http://www.wolfram.com/mathematica/ (data obrashcheniya: 22.05.2018).

9. Programmiruemyj logicheskij kontroller ~Unidrive M400 [EHIektronnyj resurs]. — URL:
http://www.driveka.ru/upload/iblock/7b6/unidrive%20m400_ru%20sp.n.%200778-0060-
01%20feb13f.pdf (data obrashcheniya: 22.05.2018).

10. SCADA sistema MasterSCADA 4D [EHlektronnyj resurs. - URL.:
http://insat.ru/products/?category=1536 (data obrashcheniya: 23.05.2018).

11. Laboratornyj stend na  osnove PLK  OVEN [EHlektronnyj resurs]. —  URL:
http://www.uralstend.ru/shop/gray/programmiruemye_kontrollery/programmiruemyj_logicheskij_kontrol
ler_oven_ispolnenie_monoblochnoe_s_noutbukom_plk-oven_mn/ (data obrashcheniya: 25.05.2018).

12. PLC-200 [EHlektronnyj resurs]. — URL: http://labbox.ru/index.php?productiD=2174 (data
obrashcheniya: 27.05.2018).

13. Tipovoj komplekt uchebnogo oborudovaniya «Sistema avtomaticheskogo upravleniya OVEN»
[EHIektronnyj resurs]. - URL:
http://labstand.ru/catalog/sistemy_avtomatizatsii_i_upravleniya_sau/tipovoy _komplekt uchebnogo_obor
udovaniya_sistema_avtomaticheskogo_upravleniya_oven_ispolnenie_nastol_6270 (data obrashcheniya:
27.05.2018).

VK 621.396.67

AM. COJIOBBEB, 1.A. XO/)KAEB

CTPYKTYPA HH®OPMAIIMOHHOM CUCTEMbBI MOHUTOPHUHT A
PAJIMODJIEKTPOHHOI OBCTAHOBKHA

Ha ocroge 63aumocessu cywecmeeHHbIX c80UCME UHPOPMAYUOHHO20 NPOYecca U UHMOPMAYUOHHOU
cucmemvl, pazpabomana CMpyKmypa MOHUMOPUHSA PAOUOIIeKmMpoHHOU obcmanosku. Heobxooumocmo
peanuzayuy paziuyHblx QYHKYUll npu COXPAHEeHUU CYWeCmeeHHbIX CEOUCME 8 npoyecce QYHKYUOHUPOBAHUS
cucmemvl pAOUOMOHUMOPUHEA NOCLYHCUNO OCHOBOU NPedCmasiieHus ee CmMpPYKmMypvl KAk KOMHO3UYUOHHOU,
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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
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MATEMATHYECKOE U IIPOI'PAMMHOE OFECIIEYEHUE
BBIYUCITUTEJIBHOM TEXHUKHU U ABTOMATU3UPOBAHHBIX CUCTEM

YK 681.3.068

O.B. AMEJIMHA, A.Il. TOPJUEHKO, A.B. Y1XXOB

OYHKIIMOHAJIBHASA PEAJIM3ALIMA CUHTAKCUYECKOI'O AHAJIM3ATOPA

METOAOM PEKYPCUBHOI'O BOCXOKJAEHUSA

B cmamve onucvigaemca memoo nocmpoenus CUHMAKCUYECKO20 AHATU3AMOPA, OCHOBAHHLIU HA
pexypcusHom eocxodcoenuu. ITloxazarno, umo, Hauunas ¢ 0eOYKMUGHO20 onpedeieHus npoyecca pazoopa,
MOJICHO Nepeimu K peKypCusHvlM OnpedeeHusiM U odiee Noayuums K00 Ha yHKyuonarvHom sizvike. Ha
OCHOBE NPEONONCEHHO20 MEMOAA MONCHO HOCNPOUND 2EHEPAMOP KOMNULAMOPOE.

Knrouesvle cnosa: gynxyuonanvHoe npocpamMmuposarue, pPeKypPCUSHOe B0CX0NHCOeHUe, Memoobl
CUHMAKCUYecKo2o pazdopa.
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FUNCTIONAL IMPLEMENTATION OF A SYNTACTIC ANALYZER
BY THE METHOD OF A RECURSIVE ASCENT

The article describes a method for building a syntactic analyzer based on recursive ascent. It is shown that,
starting with a deductive definition of the parsing process, one can proceed to recursive definitions and then obtain
code in a functional language. Based on the proposed method, you can build a compiler generator.
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I''H. BYJII'AKOB, C.H. JIA3APEB, B.A. IIOEMMOB

OLEHKA CIHIOCOBOB BOCCTAHOBJIEHHUA .
CJOXHBIX TEXHUYECKHUX KOMIIVIEKCOB B IOCTTAPAHTHUUHBIU ITEPUO /]

B cmamwe paccmampusaromes 6onpocuvl oyenKu cnocobo8 60CCMAHOBIEHUS CLOHCHBIX TMEXHUYECKUX
KOMNIEKCO8 6 NOCM2apanmuinblll nepuod HA OCHO8e CPAGHEHUsl BAPUAHINOE BOCCMAHOGIEHUS C VYemom
NPUHAMBIX YACMHBIX HOKa3ameneu (8peMeHHbIX, CHMOUMOCHIHbIX, MEeXHOL02UUECKUX, OpP2AHU3AYUOHHBIX U
0p.), UX C8epMKU U pacuema UHMeSPanIbHblX 3HAYEHUT CPABHUBACMBIX BAPUAHINOG.

Knroueesvie cnoea: mexnuueckuii KOMNJIEKC, mMexXHudvecKkas conto6HOCNb, cnocobwl B80CCMAHOBIIEHUA,
KOHmMpaknt Ha 3aKynKy, ycjiycu, 4acmHhble nokasameiu, HopmuposaHue, uHmeepaﬂbeld nokasameilb.
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EVALUATION OF THE METHODS OF RESTORATION
OF COMPLEX TECHNICAL COMPLEXES IN THE POST-WARRANTY PERIOD

The article deals with the evaluation of methods for restoring complex technical complexes in the post-warranty
period based on a comparison of recovery options, taking into account the accepted private indicators (time, cost,
technological, organizational, etc.), their convolution and calculation of the integral values of the compared options.
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TEJIEKOMMYHUKALIMOHHBIE CUCTEMbBI U KOMIIBIOTEPHBIE CETHUH
VIIK 621.391
A BOMLIEXOBCKHIA, C.A. KOPHIJIOB, A.B. KOPOJIEB

MPEJJIOXKEHHWA IO IPUMEHEHMIO PA3JIMYHBIX CTPATETAH JOCTVYIIA
K KAHAJIbHBIM PECYPCAM 3BEHA MYJIbTUCEPBUCHOM CETH CBA3H

B cmamve npedcmagneno onucanue u cpagHumenvbHuill AHAIU3 OCHOBHBIX cmpame2uti 0ocmyna K
KAHAbHLIM  pecypcam 36eHa Myavmucepguchou cemu ceéasu. lloopobuo uccnedosana cmpameaus c
npuopumemamu U npepuviganuem. Jlana oyenka mexuuweckoco pghexma, nonyuaemozo npu ee
UCHONb306AHUU.

Knwouesvie cnosa: 36e1o MynomucepsuUCHoU cemu cesasu; cmpameusi 00Cmyna, KanauibHblli pecypc;
6EpPOAMHOCb NOMeEPs, OUCYUNTUHA OOCTYIHCUBAHUS C NPUOPUMEMAMU U NPEPLIBAHUEM.

CIIUCOK JIMTEPATYPbI

1. CremanoB C.H. OcHoBHI TeneTpaduka MyTbTHCEPBUCHBIX ceTeil. — Mocksa: Oko-Tpenns, 2010.
-392c.

2. CrenanoB C.H. Teopus Tenerpaduka: KOHUETIINY, MOAEIH, pUIIoKeHUs1. — Mocksa : ['opsyast
mmaug — Tenexkom, 2015. — 868 c.

3. T'ymeBuu JI.C. Cetu cBsI3M CIEemyIOIIETO MOKOJEHUs: ydeOHoe mocooue. — Mocksa: MHTEpHET-
VYuusepcurer Unpopmarnmonnsix Texnonoruit; BMHOM. JlabopaTopus 3nanmid, 2011. — 183 c.

4. Opemnd A.H. u np. MeToauka OoNTUMaiIbHOTO paclpesiesieHHs] KaHaJIOB U TPaKTOB HAa OCHOBE
OTIpelesieHUs POAYKTUBHBIX IyTeH C TOMOIIBIO aBTOMATU3UPOBAHHBIX CHCTEM YIIPABICHHUS
cs3pio / A.H. Opemun, H.A. Opemnn, B.C. Hlymunus, I1.B. [lanuyk / TenekoMMyHHKaIUH.
2016. — Ne 10. — C. 44-48.

5. Iuenc-lllaenme M.A. Tenekommynukanuu llenrarona: wudpoBas TpaHchopMarus U
kubep3amura. — Mocksa: ['opsuas muaus — Tenexowm, 2017. — 272 c.

6. RFC 4542. Implementing an Emergency Telecommunications Service (ETS) for Real-Time
Services in the Internet Protocol Suite, 2006.

7. Kopuunos C.A., Kopones A.B. Mozaeins 3BeHa MyJIBTUCEPBUCHON CETH CIEAYIOMIET0 OKOJIECHHS
C IPUOPHUTETHON AUCUUILIMHONW 00cmyxuBaHus. — Tenekommynukaruu, 2017. — Ne 10. — C. 35-
42.

8. Kopuuios C.A., KoponeB A.B. Anroputm onpezaeneHusi He0OX0AUMOIO KaHAJIBLHOTO pecypca
3B€HA BEJOMCTBEHHOW MYJIBTUCEPBUCHON CETH CBSI3U C HPUOPUTETHOM IUCHUIUIMHON JUIS
obecriedeHus: TpedyeMoro kauectBa oOciyxuBanusi. — CoopHUK TpynoB 73-ii Beepoccuiickoit
Hay4YHO-TEXHUYECKOW KoH(epeHImH, nmocesienHon Jxo paano. — Cankrt-IletepOypr: 1U3a-Bo
CIIOI'DTY «JIDTU», 2018. — C. 164-165.

Boiinexosckuii AHTOH Uropesny

OI'KBOY BO «Axkanemus ®enepanbHoii ciyx0bl oxpansl Poccuiickoit @enepaunuy, r. Open
Kanaunat BoeHHBIX HayK, COTPYIHUK

Ten: 8 (4862) 54-98-28

Kopunnos Cepreii AilexceeBu4
OT'KBOY BO «Axkanemus ®enepanbHoii ciyx0bl oxpansl Poccuiickoit @enepaunuy, r. Open

Ne3(113)2019




UHopMayuoHHbIe cucmeMbl U mexHosI02uu

CoTpyaHuk
Ten: 8 (4862) 54-98-28
E-mail: korsar-89@bk.ru

Kopoaes Anekcanap Bacuiabesnu

OI'KBOY BO «Axkanemus denepanbHoii ciyx0bl oxpansl Poccuiickoit denepanun», r. Open
Kananmat TexHIYECKHNX HAaYK, JOLEHT, COTPYIHHK

Ten: 8 (4862) 54-98-28

E-mail: av-korolev@yandex.ru

A.l. VOJCEXOVSKIJ (Candidate of Military Sciences, Employee)
S.A. KORNILOV (Employee)

A.V. KOROLY0V (Candidate of Engineering Sciences, Associate Professor, Employee)
The Academy of Federal Security Guard Service of the Russian Federation, Orel

SUGGESTIONS FOR APPLICATION OF VARIOUS ACCESS STRATEGIES

TO CHANNEL RESOURCES OF THE LINK OF A MULTI-SERVICE COMMUNICATION NETWORK

The article presents a description and a comparative analysis of the main strategies for access to channel
resources of a link of a multiservice communication network. The strategy with precedence and preemption has been
studied in detail. An assessment of the technical effect obtained when using it is given.

Keywords: link of the multiservice communication network; access strategy, channel resource; probability of loss;
service discipline with precedence and preemption.
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VJIK 681.5

A.B. EPEMEHKO, B.T. EPEMEHKO, B.M. [TAPAMOXHWH

METO/J OHEHKHA HEOIIPEAEJIEHHOCTH JAHHBIX I/ICHI)ITAHI/II:/:I
PEAJIMZALIUU ITPOTOKOJOB CAMOOPI'AHU3YIOHINUXCA CETEU

TEPPUTOPHAJIBHO PACITPEJJEJIEHHBIX OB BEKTOB CTPOUTEJIBCTBA

Tecmuposanue peanusayuii RPOMOKON08 MOOYIEU CEA3U CAMOOPLAHUVIOWUXC cemell Nn036071em

6blA6UMb

coomeemcmeue HAOIVO0AEMO20 N0GedeHUss MpeDOBAHUAM CMAHOAPMO8 HA  NPOMOKOJbL

UHDOPMAYUOHHO20 0OMEHA U 0XBAMbIBACM PABHONPABHbIE 00BEeKMbl (NPOYECChl, NPOSPaAMMbI, padouue

cmaHyuu,
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noogepearomcs 08yM GUOAM MECMUPOSAHUs: HA COOMEemcmeue cmanoapmam (conformance testing) u nHa
s3aumooeticmeue (interoperability testing). Tecmuposanue 63aumMoOelcmeUs UMUMUPYem pealbHble
yCao8us, 68 KOmopwix Oyoem (QYHKYUOHUPOBAmMb Cpedcmeo UHDOPMAYUOHHO20 O0OMeHa U No360ji1em
OOHapydIcums — pakyibmamuenvle 603MONCHOCIU KOHUSYpayull, KOMopbvle 68e0eHbl HeCOGMECTHHbLM
obpasom. Ilpoyecc oyenku COOMEEMCMBUL PACCMAMPUBAEMCS KAK BbINOAHEHUe @cex Oelicmeul,
He0OX00UMBIX 0151 OYEHKU COOMBEMCMBUS Peanu3ayu OOHOMY UIU HeCKOIbKUM CIMAHOapmam.

Knwuesvie cnoesa: npomokKoJsl, camoopeanusyrwuecst cemu, pacnpedefzeHHbze obvexmol
cmpoumeibemeda, OyeHKa Heonpebefzenﬁocmu OQHHBIX UCNBIMAHUIL.
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Testing of implementation of protocols of communication modules of self-organizing networks allows to reveal
compliance of the observed behavior to requirements of standards on protocols of information exchange and covers
equal objects (processes, programs, workstations, servers, local area networks). It provides that implementations are
subjected to two types of testing: compliance testing (conformance testing) and interoperability testing (interoperability
testing). Interoperability testing mimics the actual conditions in which will operate the means of information exchange
and allows you to detect the optional capabilities configurations that you have entered are incompatible. The
conformity assessment process is considered to be the execution of all actions required to assess the compliance of an
implementation with one or more standards.

Keywords: protocols; self-organizing networks; distributed construction objects; evaluation of uncertainty of
test data.
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YK 004.72
0O.B. KPIOKOB, 1.B. VJIbJHOB

MO/IEJIb JOT'MYECKOI'O KAHAJIA MYJIbTUCEPBUCHOM CETHU CBA3MU,
HCHOJIb3YIOIIEN PECYPC OIIEPATOPA CBS3H
B YCJIOBUAX HEJOCTATOYHBIX HABJIOJAEMOCTHU U YIIPABJIAEMOCTHU

Paccmompena  npobnema  oyenku — coCMOSAHUA — (DYHKYUOHUPOBAHUS — JIO2UYECKO20 — KaHald
MYTLIMUCEPBUCHOU  CemU  C6A3U, UCHOAb3YIOWell pecypc onepamopa 8 YCIo8Uax Heo0CmAamoyHbIX
HaOmooaemocmu u ynpagiaemocmu. [lpednoscena mooensv 102uvecko20 KaHaia MyIbmucepeucHol cemu
C6A3U, NPeOCMAaBNIeHHAs, 08YMsL CYYAUHLIMU NPOYeCcamu U NO360AOWAS. 3ANUCAMb YPAGHEHUS COCMOSHUSL
U HabmoOeHuss 8 ghopme CMoOXacmMu4ecKux pasHOCMHbIX YPAGHEeHUl, a MaKdice Mexanusm udeHmupurkayuu
napamempos maxou MoOeu.

Knioueevie cnoga: mynomucepgucHas cemv C6A3U; N0SUYECKUL KAHAN, KAYeCMBO OOCIYHCUBANUSA
(QoS); ynpasnaemocms, HAOII0O0AEMOCHb, 8pemeHHoU psd,; yenb Mapxosa, cmoxacmuueckoe pasHocmHoe
ypasnenue; ON/OFF-npoyecc, ckpvimas mapkosckas mooeib; KOHmyp udeHmupuxayuu.
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THE MODEL OF A LOGICAL CHANNEL

OF A MULTISERVICE COMMUNICATION NETWORK USING A CARRIER RESOURCE

IN CONDITIONS OF INSUFFICIENT OBSERVABILITY AND CONTROLLABILITY

The problem of assessing the state of functioning of a logical channel using a carrier resource in conditions of
insufficient observability and controllability is considered. A model of a logical channel of a multiservice
communication network, represented by two random processes and allowing to write down equations of state and
observations in the form of stochastic difference equations, as well as a mechanism for identifying the parameters of
such a model are presented.

Keywords: multiservice communication network; logical channel; quality of service; controllability;
observability; time series; Markov chain; stochastic difference equation; hidden Markov model; identification circuit.
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HHDOOPMALIMOHHAA BE30IIACHOCTH U 3ALJUTA HHOOPMALIUU

YJIK 004.056.5: 004.42

A.A. BYTKHHA, A.B. IIAMAEB

PABPABOTKA MOJEJIX KUBEPYI'PO3 U OBECIIEYEHHUE

WH®OPMAIIMOHHOM BE3OITACHOCTH MAJIOT'O IIPEANIPUATUA

Copmynuposan nepeuenvb HOPMAMUBHO-NPABOBBIX, AOMUHUCMPAMUEHO-OPSAHUSAYUOHHBIX U
NPOPaAMMHO-MEXHUYECKUX Meponpuamuil, 00ecneuusaouux KOMIIEKCHYIO 3auumy mMaioeo npeonpusmusl
OMm pacnpocmpaneHHvIX y2po3 uHgopmayuonnou bezonacnocmu. Paspabomano npoepammnoe obecneuenue,
npeoHasHaueHHoe 08 WUudposanus OaHHbIX U obecnedusaroujee YeloCmMHOCHb U KOHOUOEHYUATbHOCHb
uHopmayuu, Xpanawecs Ha KOMnbIOMePax NPeonpusmus.

Kntoueevie cnosa: kubepnemuueckue yeposvl, obecneueHue UHGOPMAYUOHHOU 6E30NACHOCIL,
wugposarue uHpopmayuu,; poccutickutl CmaHoapm wu@dposanus.
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DEVELOPMENT OF THE MODEL OF CYBER THREATS
AND ENSURING INFORMATION SECURITY OF AN SMALL ENTERPRISE

The list of legal, administrative, organizational, program and technical measures providing comprehensive
protection of a small enterprise against common threats to information security is formulated. The authors developed
software designed for data encryption and ensuring the integrity and confidentiality of information stored on the
computers of a small enterprise.
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YK 681.142.7
B.®. MAKAPOB, B.IO. IIETPOBA

MOJUPUKALUA KYCOYHO-IIOCTOAHHBIX OPTOI'OHAJIBHBIX CUT'HAJIOB
JJIS1 CUCTEM TEJIEAJOCTYIIA K BBIYMCJIIMTEJIBHBIM PECYPCAM

B cmamve paccmampusaromes 6onpocvl popmuposanust H08020 MOOUDUYUPOBAHHO20 MHONICECBA
OPMOSOHATILHLIX  CUCHANL08, MAMEMAMUYECKUMU MOOETAMU KOMOPbIX AGIAEMCs  MOOUDPUYUPOBAHHOE
MHOXHCECMBO KYCOUHO-NOCMOSAHHBIX OPMO2OHANbHBIX YyHKyul Pademaxepa u Yomua. [lpusedena memoouxa
dopmuposanus MHONCECMBA OPMOZOHANILHBIX CUSHAN08 OJid nepedayu OAaHHbIX NO KAHAAAM C8A3U U
00paboOmKU  CIOJACHO20  COCMABHO20  MHO20YPOBHEB020  CYMMAPHO20 — CUSHANA, (OopMa  KOmMopo2o
omobpasicaem COCMosHUE NAPALIeNbHO20 UHmepghelca GbluUCIUMENbHO20 KOMNIIEKCd, U e20 00pabomky
NCe800KOPPENAYUOHHBIMU YCMPOUCMBAMY NPUEMHUKA.

Knrouesvle cnosa: opmoconanvhvie ¢ynxyuu  Yomwa u  Pademaxepa;, moougpuxayus
OPMO2OHANILHLIX ~ CUSHALO08, CYMMUPOBAHUE NO MOOYIIO 08d; NCEeBOOKOPPENAYUOHHASE 06pabomka
CYMMAPHO20 OPMOCOHATILHO20 MHONCECMEA, YCMOUYUBOCMb K HECAHKYUOHUPOBAHHOMY PACHO3HABAHUIO,
VIIOMHeHUe U paz0eneHue CUSHAN08 no hopme.
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MODIFICATION OF PIECEWISE CONSTANT ORTHOGONAL SIGNALS
FOR TELE-ACCESS SYSTEMS BASED ON COMPUTING RESOURCES

In article questions of formation of the new modified set of the orthogonal signals which mathematical models
is the modified set of piecewise and continuous orthogonal functions of Rademakher and Walsh are considered. The
technique of formation of a set of orthogonal signals for data transmission on communication channels and processings
of the difficult compound multilevel total signal which form displays a condition of the parallel interface of the
computer system, and its processing by pseudo-correlation devices of the receiver is given.

Keywords: Walsh and Rademakher's orthogonal functions; modification of orthogonal signals; summation on
the module two; pseudo-correlation processing of a total orthogonal set; resistance to unauthorized recognition;
consolidation and division of signals in a form.
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TPEBOBAHMUA
K 0(pOPMJICHHUIO CTATBHH ISl ONy0JINKOBAHNSA B JKypHaJe
«AHdopMmannoHHbIEe CHCTEMbI H TEXHOJIOTHI

OBIIIME TPEBOBAHUSA

O0BveM MaTepmaia, HpeagaraeMoro K MyOJHKalMd, W3MEPSAETCsl CTpaHWLAMH TEKCTa Ha JIMCTax
dpopmata A4 u comepxur oT 4 10 9 cTpaHHUI; BCE CTPAHUIBI PYKONHCH JOJDKHBI UMETh CIUIONIHYIO
HyMEpaLuio.

B ogHom cOopHHKE MOXET OBITH OMyOJIMKOBaHAa TOJNBKO OJAHA CTaThid OJHOIO aBTOPA, BKIIOYAs
COaBTOPCTBO.

IInara ¢ acnmupaHTOB 32 MyOIHUKAIMIO PYKOITUCEH HE B3UMAETCS.

AHHOTaMM BCeX MyOJMKYEeMBbIX MaTepHajioB, KIIOUEBBIE CIIOBA, HHGQOpMAIHsi 00 aBTOpax, CIHUCKU
TUTEpaTypsl OyAyT HAXOAWTHCS B CBOOOIHOM JIOCTYIE HA CaliTe COOTBETCTBYIOIIETO JKypHala W Ha CalTe
Poccwiickoit HaywyHOI anexTpoHHOH 6nbmmoTexn — PYHObB (Poccuiickuii nHAEKC HAyIHOTO UTUPOBAHUS).

TPEBOBAHUS K COJEPKAHUIO HAYYHOM CTATBU

Hayunas cratesi, mpenocraBisemMas B JKypHaJIbl, JOJDKHA HMMETh CIEAYIONE 00s3aTebHbIe
JIIEMEHTBI:

— MOCTAaHOBKa MPOOJIEMBI MITH 33]]a4d B 00LIEM BUJIC;

— aHaJu3 TOCTWKEHWH M MyOJMMKalHui, B KOTOPBIX MpeiaraeTcsl peuieHne JaHHOW MPOoOIeMbl Wiln
3aJ]auu, Ha KOTOPBIE OMIMPAETCS aBTOP, BBIJICIIEHUE HAYIHOW HOBU3HBL;

— WCCIIe0BATeNIbCKAs YacTh;

— 000CHOBaHHUE MONTYYCHHBIX PE3yIbTATOB,;

— BBIBOJBl 10 JIAHHOMY HCCIIEJOBAHUIO M TEPCIEKTHBBI NAIBHEHIIET0 pa3BUTUS JTaHHOTO
HAaIpaBJICHUS;

— Oubmmorpadus.

TPEBOBAHUSA K O®OPMJIEHUIO HAYYHOM CTATBH

Cratest nomkHa ObITh HaOpawa mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS MO MIMPWHE; ab3amHblid oTcTyn — 1,25 cM, mpaBoe moie — 2 cM, JIEBOe
roJie — 2 CM, TI0JIs BHU3Y U BBEPXY — 2 CM.

Oobs13aTesIbHBIE )1eMEHTHI:

- YIK

— 3arJjiaBue (Ha pycCKOM M aHIJIMIICKOM SI3bIKAX)

— aHHOTauus (HA PyCCKOM U AHIVIMICKOM SI3bIKAX)

— KJIIO4YeBble CJIOBA (HA PyCCKOM M aHIJIMICKOM SI3bIKAX)

CIUCOK JINTePATYPhl, HA KOTOPYIO aBTOP CCBHUIAETCS B TEKCTE CTATHH.

TABHI/ILILI PUCYHKH, ®OPMVYJIbI

Bce Tabnuibl, pUCYHKHM W OCHOBHBIC (POPMYIIBI, TMPHBEJCHHbIE B TEKCTE CTaTbU, JOJDKHBI OBITh
MPOHYMEPOBAHBI.

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHbI#
mpudt — 12 pt, xpynueii uagexc — 10 pt , menkuit mHmekc — 8 pt. Mopmyiabl, BHeAPEHHbIE KaK
u3odpakeHne, He jgomyckawtcss! Pycckue u  rpeueckue OykBbl, a Takke 0003HaueHUS
TPUTOHOMETPUYECKUX (PYHKUMI HAOUPaIOTCS MPSIMBIM IIPUPTOM, JTATHHCKHUE OYKBBI — KYPCUBOM.

PucyHnku u qpyrue wunocTpanuu (YepTesku, Tpadyku, CXeMbl, AUarpaMMbl, (POTOCHUMKH) CIEIyeT
pacronaraTh HEMOCPEACTBEHHO TOCNE TEKCTa, B KOTOPOM OHHM YIOMHHAIOTCS BIEpBbIC. PUCYHKH, YHCIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTNPaBIaHHBIM, MPEJCTABISIOTCS B BUJIE OT/ACIBHBIX (aiiiioB B opmare
*.eps (Encapsulated PostScript) nim TIF pazmepom we menee 300 dpi.

CBEJEHHS Ob ABTOPAX
B xonue crateu npuBoastcs Habpanusie 10 pt cBenenus 00 aBTOpax B TakoW MOCIEIOBATENIBHOCTH:
(dbamuust, UM, OTYECTBO (HONYKUPHBIHA IWPHT); yUpeKICHHE UM OPraHU3alus, yueHas CTEleHb, YIeHOe
3BaHUe, JOIDKHOCTb, ajipec, TenedoH, dJeKTpoHHas mouta (00braHbd mpudT). CBeleHHs 00 aBTOpax TaKxKe
MPEIOCTABISIOTCS OTACIBHBIM (DailioM 1 00s13aTeNbHO AyOIUPYIOTCS Ha aHTIIMHCKOM SI3BIKE.
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