—-\::
OPJIOBCKU
rOCYAAPCTBEHHbBI

YHWUBEPCUTET

umenn W.C. Typreresa

Hay4yHo-TeXHHUYEeCKHMH KYyPHAJ

NudopmanmoHHbIe CHCTEMBI

U TEXHOJIO0I'MHU

N° 5 (109) ceHTabpb-okTA6pbL 2018

N3paetca ¢ 2002 ropga. Beixoant 6 pas B rog
Yupeautenb — dpeaepanbHoe rocyaapcreeHHoe bioaxxeTHoe obpasoBaTesibHOe yupexaeHue
BbiCLLEro obpasosaHnsa «OpnoBCKUiA roCyaapCTBEHHbIN YHUBepcuTeT uMeHn U.C. TypreHesa»
(Ory umenn WU.C. TypreHesa)

PenakiumoHHbIN coBET

MununeHko O.B., npeacenatens

[oneHnkoB B.A., PagueHko C.10.,

My3aHkoBa E.H., 3amectutenu npeacenartens
Bop3eHkoB M.WN., cekpeTtapb

Actaduues N.A., AsgeeB O.C., XXentukosa U.B.,
3omutesa .M., UBaHoBa T.H., KonuyHoe B.U.,
KoHctanTHOB U.C., KocbkuH A.B., HoBukos A.H.,
MNMonosa J1.B., YBaposa B.WU.

[aBHbIVi pEAGKTOP
KoHcTaHTMHOB WU.C.
Pegkosinermns

Apxunos O.M. (Open, Poccus)
AsepueHkoB B.WN. (BpsiHck, Poccus)
Epemenko B.T. (Open, Poccus)
MBaHHnkoB A.[. (Mocksa, Poccus)
NoamactepbeB K.B. (Open, Poccus)
MNonskos A.A. (MockBa, Poccust)
CasuHa O.A. (Open, Poccus)

Pakos B.WU. (Open, Poccus)

CaaHo B Habop 15.08.2018 r.
lMoarmcaHo B neyartb 26.08.2018 r.
Hara Bbixoga B ceer 09.09.2018 r.

Qopmat 60x88 1/8.
Yen. ney. 1. 7,5. Tupax 300 3k3.
LleHa cBobogHas
3akaz N?

OTre4araHo ¢ rotoBOro OpUruHaI-mMakera
Ha nonurpaguy4eckosi 6ase
@rboYy BO «OrY um. U.C. TypreHesa»
302026, r. Opes, y/i1. Komcomosibckas, 95

[TogrnimcHovi nHaekc 15998
10 06bEAUHEHHOMY KaTasiory
«[lpecca Poccumn»

Marepunarsiel ctaresi neqvararoTcs B aBTOPCKON PEAaKuymH.

[1paBo ncrosIL30BaHNA MPOU3BEAEHMH MPEAOCTAB/IEHO
aBTopaMu Ha OCHoBaHuM . 2 cT. 1286 Herseproi yactm
K P®.

XypHan sxoauT B NepeyeHb BeAYyLWMX peLEH3UPYEMbIX
Hay4HbIX XXYPHanoB U U3faHun, onpeaeneHHblx BAK ans
ny6avkaumm TpyAoB Ha COMCKAHUE YUYeHbIX CTerneHemn
KaHAMAaToOB U AOKTOPOB HayK.

Py6puku HoMepa

. MaTeMaTuyeckoe n KOMMbIOTEPHOE

MOLEINPOBAHME. .....ccceerer e e s e s 5-35

. MHdopMaumnoHHbIe TEXHOMOMMK

B COLIMAIbHO-3KOHOMMUYECKUX
M opraHn3aunMoHHO-TEXHUYECKUX
Lof Ty 1=] V=) 36-42

. ABTOMaTU3auUMs M ynpaBneHue

TEXHOIOMMYECKUMN npoLeccamn 1
NMPOUN3BOACTBAMM......ceueriimrimssnsse s snssas e 43-53

. MaTtemaTuueckoe u nporpamMmMHoe obecrneueHne

BbIYMCIUTENbHON TEXHUKN U

aBTOMATU3UPOBAHHBLIX CUCTEM........ccmeerrnneens 54-73
. TenekoOMMyHWKaLMOHHbIE CUCTEMbI U
KOMIMBIOTEPHDBIE CETU...ovurrmrrersrrrssnsssmesnesanes 74-98
. NudpopmaumnoHHas 6e3onacHOCTb M 3aWmUTa
MHPOPMALMW. ...t eee e eseeses e e sneennes 99-122
Pegakuyns
H.f0. ®egopoBa
A.A. MutuH

Adpec y4YpeanTesis XypHaaa

302026, r. Opes, ysi1. Komcomosibckasi, 95
(4862) 75-13-18; www. oreluniver.ru;
E-mail: info@oreluniver.ru

Adpec peaakuymu

302020, r. Opesi, Hayropckoe wocce, 40
(4862) 43-49-56; www.oreluniver.ru;
E-mail: Fedorovanat57@mail.ru

3aper. B ®egepasnibHovi ci1yx6e o Hag3opy B cgpepe
CBS3U, MHGOPMALMNOHHbLIX TEXHO/IOMMH
U MaccoBbiIx KOMMyHMKauMﬁ.
CB-BO 0 perucTpauymmn cpeacTsa MaccoBos
uH@opmavymn [T N°@C 77-67168
o7 16 ceHT6ps 2016 1.

© Ory nmexnu U.C. TypreHesa, 2018




-"‘_.\‘
OPJIOBCKUI
FOCYLAPCTBEHHbIN

YHUBEPCUTET

umenn W.C. Typrenesa

Scientific and technical journal

Information Systems
and Technologies

N° 5 (109) September-October 2018

The journal is published since 2002, leaves six times a year
The founder - Orel State University named after 1.S. Turgenev

Editorial counsil

Pilipenko O.V., president
Golenkov V.A., Radchenko S.Y.,
Puzankova E.N., vice-presidents
Borzenkov M.I., secretary

Astafichev P.A., Avdeev F.S., Zheltikova 1.V,
Zomiteva G.M.,Ivanova T.N., Kolchunov V.I.,
Konstantinov 1.S., Koskin A.V., Novikov A.N.,
Popova L.V., Uvarova V.I.

Editor-in-chief
Konstantinov I.S.

Editorial board

Arhipov O.P. (Orel, Russia)
Averchenkov V.I. (Bryansk, Russia)
Eremenko V.T. (Orel, Russia)
Ivannikov A.D. (Moscow, Russia)
Podmasteriev K.V. (Orel, Russia)
Polyakov A.A. (Moscow, Russia)
Savina O.A. (Orel, Russia)

Rakov V.I. (Orel, Russia)

6. Information and data security

In this number

1. Mathematical and computer

SiMUlatioN......ccoci e, 5-35

2. Information technologies in social and

economic and organizational-technical
£ VA (=] ¢ 1= 36-42

3. Automation and control of technological

processes and manufactures ...........cc.ouuus 43-53

4, Software of the computer facilities and the

automated systems........ccccoereiiinrinienennn 54-73

5. Telecommunication systems and computer

NEEIWOIKS... .ottt e

It is sent to the printer’s on 15.08.2018
26.08.2018 is put to bed
Date of publication 09.09.2018
Format 60x88 1/8.
Convent. printer's sheets 7,5. Circulation 300 copies
Free price
The order N?
It is printed from a ready dummy layout
on polygraphic base of Orel State University
302026, Orel, Komsomolskaya street, 95

The editors

Fedorova N. Yu.
Mitin A.A.

Index on the catalogue
«Pressa Rossii» 15998

The address of the founder of journal

302026, Orel, Komsomolskaya street, 95
(4862) 75-13-18; www. www.oreluniver.ru;
E-mail: info@oreluniver.ru

The address of the editorial office

302020, Orel, Highway Naugorskoe, 40
(4862) 43-49-56; www.oreluniver.ru;
E-mail: Fedorovanat57@mail.ru

Journal is included into the list of the Higher Attestation
Commission for publishing the results of theses for
competition the academic degrees.

Journal is registered in Federal Service for
Supervision in the Sphere of Telecom, Information
Technologies and Mass Communications.

The certificate of registration
N N°@C 77-67168 ot 16 ceHTa6psi 2016 r.

© Orel State University, 2018



COJEPKAHUE
MATEMATHYECKOE 1 KOMIIBIOTEPHOE MOJEJINPOBAHUE

M.B. APXUIIOB, U.1. KOJITYHOB, B.B. MATPOCOBA
MaremaTiyeckue MOJICNIM HEepa3pyLIaoUiero KOHTPOJIS MNapaMeTpoB BHOpanuidi Jia3epHBIMH H3MEPHUTENLHBIMU

[0 (o (S Y 1 o TP PP PP PP 5-14
P.P. TAJIIMOB, A.10. KPYYUHUH
CTpyKTypHOE pacro3HaBaHHE B CHCTEMaX BHICOHAOMIONCHNS Ha OCHOBE CTOXACTHYECKUAX TPAMMATHK. .. ............ 15-21

A.A. TEHEPAJIOB, B.U. POI'OBUY
MonenupoBaHue TIOKa3aTeneii Y pansckoro (eaepalbHOr0 YHUBEPCUTETA B TII00ATHHOM pEeHTHHTE YHUBEpCUTETOB QS

B.T. EPEMEHKO, B.I'. TPYFHUI]PIH
CnocoObl W TpHEMbl MPEACTABICHUS pPEYEBOr0 CHTHAJNA B JIMOpENepaX Ha OCHOBE aHalM3a CErMEHTOB
1222132 (6 D114 (02221 0) 2 (0o / 28-35

NHO®OPMAINIMOHHBIE TEXHOJIOT'U B COIUAJIBHO-3KOHOMUYECKHUX
N OPTAHM3AIIMOHHO-TEXHUYECKUX CUCTEMAX

HB. AHUKUHA, E.A. KALIIMPUHA
Hcnonb3oBaHue cTaHIapTa XM3HEHHOTO IMKJIa WH()OPMAIMOHHBIX CUCTEM NpHU pa3paboTke MOAyJNsi (HHHAHCOBOTO
P07 11 0 1< W 36-42

ABTOMATHU3AIIUA U YITPABJIEHUE
TEXHOJOI'MYECKUMMU TPOLNECCAMMA U ITPOU3BOACTBAMU

A.JO. 3EHUH, J].11. CAHHUKOB

AHATUTHYCSCKHUI OJIOK JITsI BOJIHOIUCTICPCHOHHBIX PEHTICHOBCKHUX (DIIYOPECIICHTHBIX CIIEKTPOMETPOB................ 43-48
II.H. PA3AHIEB, I1.E. CA©POHOB, A.U. CY3/JAJIBLIEB, A.C. TVIT'APEB
IIpeanocslIKy aBTOMAaTH3AI[MKY KOHTPOJISI BIQKHOCTHU JBHKYIIHUXCS B IEUH TECTOBBIX 3aTOTOBOK. ... .cuvueneenen... 49-53

MATEMATHYECKOE U TIPOI'PAMMHOE OBECIIEYHEHUE
BBIYUCJUTEJIBHOM TEXHUKH U ABTOMATHU3UPOBAHHBIX CUCTEM

A.JO. AJIELINH, K.B. KYMYHKUEB

Crroco0b1 XpaHeHHS HHPOPMALINH MPH Pa3padOTKe «CIOKHOTO» [TO. ... ..., 54-59
O.U. ATAKUIIEB, J1.5. FOP30B, B.D. IPEU3UH, M.B. CMOJIIKOB, E.A. TATEHKO
AnnapaTHO-OpHEHTUPOBAHHBIH METOJ IIOCTPOCHHUS MapIIpyTa JUIsi OOPTOBBIX CHCTEM yIpaBieHHs poOoTa.........60-68

C.H. JIA3APEB, A.H. OPELIIUH, H A. OPELIIUH, B.A. CMUPHBIX
ABTOMATH3aLMs NPOLECCAa OLEHKH TEXHUYECKOTO COCTOSIHUS OOBEKTOB CHUCTEMBI KOHTPOJIS M YHPAaBICHUS JOCTYIIOM
13O0 s (00T 10:0 (00 () 707 023200 720 09203 0:q0 11002 (070 o ) S 69-73

TEJIEKOMMYHUKALIMOHHBIE CUCTEMbBI 1 KOMITBIOTEPHBIE CETH

M.M. JJOBPBIILINH, I1.B. 3AKAJIKUH
Crioco6 MOHHTOPHHIra 3alIMIIEHHOCTH HH(POPMAIMOHHO-TEICKOMMYHUKAI[MOHHBIX CETed OT WH(POPMAIIMOHHO-
o205 178 (510087 0,0 T01c 31 (537 (o3 1 217§ AU 74-82

M. MAPKOB, A.B. CTEITAHEHKO, A.®@. YUITUT' A
Metoauka pacuera uuaekca Guykryanuu Gpa3oBoro ¢gponra curxana ¢ yactoroid 50 I'm ams npuemunka NOVATEL
G ST ATION-B. . .t e e e e e e e 83-92

A.A. MEJIPHUKOB
MonenupoBanue 1} poBoit a0OHEHTCKOI JTNHUN CBS3M Ha OCHOBE OIIEHKH UMITYJIbCHON XapaKTePUCTHUKU KaHajla CBA3H

NHO®OPMALNIMOHHASA BE3OITACHOCTD U 3AIIIMTA UHOOPMALIUUN

0.0. BACOB, B.B. HUKUTHUH
[Toxxom K COBEPIICHCTBOBAHHIO CUCTEMBI ayTEHTH(HUKAIINY TOIb30BaTeNIeii aBTOMAaTH3NPOBAHHOMN CHCTEMB....... 99-107

A1 TOPJIOB, M.JI. I'VJIIAK, /].A. JIBICOB, M.}O. PhITOB
O HEKOTOPBIX MOIX0/1aX K MOJICTUPOBAHUIO O€30TMaCHOCTH HH(POPMAIMOHHBIX CHCTEM. .. . eueneneeneenennenenennsn 108-116

E.B. CYXAPEBCKAA
Pa3paboTka MaTeMaTHUECKOW MOJIENIN IPOTPAMMHOTO CPEACTBa ONOMETPHIECKOH ayTeHTU(HUKAIIMH 110 KJIABHATYPHOMY
0L ] 0) TP 117-122



CONTENT
MATHEMATICAL AND COMPUTER SIMULATION

M.V. ARXIPOV, I.I. KOLTUNOV, V.V. MATROSOVA
Mathematical models of non-destructive vibration control of vibration parameters with laser measuring systems

........................................................................................................................................... 5-14
R.R. GALIMOV, A.Yu. KRUChININ
Structural recognition in video surveillance systems based on stochastic grammars...............cccoviiiiiiiniinin 15-21
AA. GENERALOV, V.l. ROGOVICh
Modeling of Ural federal university metrics in QS world university rankings................ccoviiiiiiiiiiiiiiininnss 22-27

V.T. ERYOMENKO, V.G. TRUBICY'N
The methods and techniques of representation of the speech signal in lipreader based on the analysis of segments of
QUASTSTALIONAIILY . ... e e 28-35

INFORMATION TECHNOLOGIES IN SOCIAL AND ECONOMIC
AND ORGANIZATIONAL-TECHNICAL SYSTEMS

N.V. ANIKINA, E.A. KAShIRINA
The use of standard of information systems life cycle in development of the module of financial analysis............. 36-42

AUTOMATION AND CONTROL
OF TECHNOLOGICAL PROCESSES AND MANUFACTURES

A.Yu. ZYoNIN, D.P. SANNIKOV

Analytical block for wave-denser x-ray fluorescent SPECtrOMEterS. .........ouiirii i, 43-48
P.N. RYaZANCEV, P.E. SAFRONOV, A.l. SUZDAL’CEV, A.S. TUGAREV
Prerequisites for automation of humidity control of moving WOrk pieCes..........cooviiviiiiiiiiiiiiie e, 49-53

SOFTWARE OF THE COMPUTER FACILITIES AND THE AUTOMATED SYSTEMS

A.Yu. ALYoShIN, K.V. KUMUNZhIEV

Information storage methods when developing «complex» SOTTWATE. ... 54-59
O.1. ATAKIShRhEV, D.B. BORZOV, V.E'. DREJZIN, M.V. SMOLYaKOV, E.A. TITENKO
Hardware method of searching route for on-board control systems of the robot.......................oo, 60-68

S.N. LAZAREV, A.N. OREShIN, N.A OREShIN, V.A. SMIRNY'X
Automation of the process assessment of the technical condition of objects control systems and access control based on
Virtual devices teChNOIOQY . ... .. ot e e e 69-73

TELECOMMUNICATION SYSTEMS AND COMPUTER NETWORKS

M.M. DOBRY’ShIN, P.V. ZAKALKIN
Way of monitoring of communication networks in the conditions of conducting network investigation it is also
information technical INFIUBNCES. ... ..o et seeeeeeveeeneneenes 14282

D.M. MARKOV, A.V. STEPANENKO, A.F. ChIPIGA
Calculation method of phase scintillation index with 50 Hz sampling rate for NOVATEL GPSTATION-6

=0T 1Y OSSOSOV TOR PRSP 83-92
A.A. MEL’NIKOV
Digital subscriber line modeling based on the communication channel impulse characteristic estimation............. 93-98

INFORMATION AND DATA SECURITY

0.0. BASOV, V.V. NIKITIN

Approach to perfection user authentication system of the automated System..............ccooviiiiiiiiiiiiiiiiiennen. 99-107
A.P. GORLOV, M.L. GULAK, D.A. LY’SOV, M.Yu. RY'TOV
Some approaches to the modeling information system SeCUrity............oooiiiiiiiiiii e 108-116

E.V. SUXAREVSKAYa
Development of mathematical model of the software for biometric authentication by keyboard handwriting....... 117-122



UHopMayuoHHbIe cucmeMbl U mexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
V/1K621.95.08

M.B. APXHUIIOB, 1.1. KOJITYHOB, B.B. MATPOCOBA

MATEMATHUYECKHE MOJEJ/IN HEPA3PYIIAIOINEI'O KOHTPOJIA TIAPAMETPOB
BUBPAIIUU JIASEPHBIMU USMEPUTEJIBHBIMU CUCTEMAMMUA

B COBPEMEHHBIX )Y CIIOBUAX HEe0bX00UMO 0becnedums 603MONCHOCHIb npoeedeHuﬂ BbICOKOMOYHbIX
asmomamu3upoeannvblx M3Mep€HUL7 ceomempudecKux napamempos 61/16])611/;1/11/7 mexHoiocu4ecKux 06'b€l<'m06,
umo mpe6yem pas’pa6omi<u HOBbIX UBMEPUMETIbHBIX CUCMEM U KOMNJIEKCO6 Ha base MOULHBIX KOMNBIOMEPOSE,
cnocoodHbIX 60CNPUHUMANTL U 3ANUCbIEAMb 6 Ped/lbHOM Mmacwumabe epemenu bonvuiue 0bvembl qubopMaL;uu.

Kniouesvle  cnoea:  nazepuas — usMepumenvHas — CUCMEMA;,  CUCHATIbHLLIL — NPOYeccop;
NPAMONUHEUHOCINb,  ONMuYeckull GIoK, Kod(duyuenm cmaburusayuu, ONOPHLIL KAHAL, NO3UYUOHHO-
YYGCMEUMETbHBII (POMONPUEMHUK, HePaA3PYULAIOWUL KOHMPOLb, 8UOPAYUL, NOOBUNCHBIE MEXHOL0UYECKUE
obvexmul.

CIIUCOK JIMTEPATYPbI

1. BemenoB B.M. Cunre3 nazepHoii m3meputensHoit cuctemsl (JIMC) ¢ aByms omrthdecKummu
oOpamieHHbIMI KaHasamMu ¥ ofHUM [TU®D. — [IpiMeHeHne ONTHKO-3JIEKTPOHHBIX MPHOOPOB H
BOJIOKOHHOW ONTHUKHM B HapoaHoMm Xossiictee: Co. MJIHTII um. @.D. [[3epxkunckoro. — M..
19809.

2. Benenos B.M., CokonoB, A.B. AHanu3 MOTPENIHOCTH OIOPHBIX JIA3€PHBIX CHUCTEM C IBYMS
oOpamieHHbIME KaHasamMu ¥ ofHUM [TU®D. — [IpiMeHeHrne ONTHKO-3JIEKTPOHHBIX MPHOOPOB H
BOJIOKOHHON ONTHKH B HapogHoM xoszsictBe: C6. MJIHTII um. @. D. J[3epxunacKoro. — M.,
19809.

3. Vedenov V.M. Utilization of a Laser measuring technique for checking the movement trajectory
of the part robots / Proceeding of the 3 Internation Simposium on measurement in Robotics. —
Torino,1993.

4. Uyxkepman C.T., IlankoB D.[]. BnusHue BO3AYIIHOrO TpakTa Ha TOYHOCTH MPHOOPOB
yrnpasieHus ydoM. — M3sectus By3oB. — Cepust «[Ipubopoctpoenue». — M., 2000. — C. 12.

5. Marpocosa B.B. Pa3zpaboTka u wuccrnemoBaHWe Ia3epHOTO YCTPOWCTBA JUIS KOHTPOJIS
MOJIOKEHHUSI OCe OTBEPCTHH AeTaliell 1 KOHCTPYKUUN TEXHOJIIOTHUECKUX cucTeM / CUMIIO3MyM
«ABTOTpaKkTopocTpoeHue. [IpoMbIIITIEeHHOCTE U BBICIIas mKojaa. MeToil 00pabOTKH, CTAaHKH U
uHCTpyMeHTh», 2001. — M.: MI'TY «MAMMW».

6. MarpocoBa B.B., Mypaue E.I'.  PesynbTarel  rpadoaHaIUTUYECKHX  HCCIIEIOBAHUI
MaTeMaTHYeCKUX MOJIele aHanmu3a JIa3epHbIX CHCTEM aBTOMATHYECKOrOo KOHTpOIS U
yhpaBlieHHS TapamMeTpaMd BHOpAIMSIMH TEXHOJIOTHUECKHMX OOBEKTOB M KOHCTPYKIHMA. —
Ussectust MI'TY «MAMM», 2013. — Ne 1(15). — T. 2.

7. KopuI'., Kopn T. CipaBouHuK 1o MareMaTHKe (Uil HayYHbIX PAaOOTHHUKOB W HH)KEHEPOB). —
M.: Hayka, 1974. — 832 c.

8. SABopckwmii b.M., lertnap A.A., JlebeneB A.K. CnpaBoyHuk 1mo (U3UKE AT MHXKEHEPOB U
CTYyZAEHTOB By30B. — M.: Onukc; Mup u O6pazoBanue, 2006. — 1056 c.

9. ®paiinen dx. CoBpemennbie gatunku. CrpaBounuk. — M.: Texnocdepa, 2005. — 592 c.

10. KpetoB A.B., Ecakor A.E., MwunaeB B.B. Onenka BiHSHUS TOTPENIHOCTEH H3MEpeHUit
JaTYNKOB Ha Ka4eCTBO YNPABJICHHS aBTOMATUYECKHX NMPUBOIO-B (PPHKIMOHHBIX CIETUICHHH /
Marepuaibel MeXAyHap. Hayd. cumiosnyma «ABtorpaktopoctpoerue — 2009». — Kawmra 4. —
M.: MI'TY «MAMMWN», 2009. — C. 115-123.

Apxunos MakcuMm BukropoBuu

OI'BOY BO «MockoBckuii [Tomurexandecknii yauBepcute . MockBa
Jouent xadeapsl «ABTOMAaTHKA U YIIPABICHUE»

Texn.: 8 926 557 64 29

E-mail: maksim_av@mail.ru

Ne5(109)2018




Hay4Ho-mexHu4Yeckull XypHan

Kouarynos Urops Wiibuy
OI'BOY BO «MockoBckuii IlonurexHnudeckuit yHuBepcute» r. Mocksa
JlokTOp TeXHUYECKUX Hayk, npodeccop kadeaps! «HPOPMAIIOHHBIE CUCTEMBI H TEXHOJIOTHI

MarpocoBa Baagiena BajneHTuHOBHA

OI'BOY BO «MockoBckuii [lomurexandecknii yHuBepcuTeT T. MockBa
Crapmmii npenofaBatens Kadeaps! «ABTOMATHKA U YIIPABICHUE)

Ten.: 8 916 956 61 30

E-mail: capitan.milena@mail.ru

M.V. ARXIPOV (Associate Professor of the Department « Automation and Controly)

I.I. KOLTUNOQV (Doctor of Engineering Sciences,
Professor of the Department «Information Systems and Technologies»)

V.V. MATROSOVA (Senior lecturer of the Department «Automation and Control»)
Moscow Polytechnic University, Moscow

MATHEMATICAL MODELS OF NON-DESTRUCTIVE VIBRATION CONTROL
OF VIBRATION PARAMETERS WITH LASER MEASURING SYSTEMS

In modern conditions, it is necessary to provide high-precision automated measurements of geometric
parameters of vibrations of technological objects which requires the development of new measuring systems and
complexes based on powerful computers capable of perceiving and recording in real time large volumes of information.
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YK 004.93
P.P. 'AJIUMOB, A.10. KPYUYNHHNH

CTPYKTYPHOE PACIIOSBHABAHUME B CUCTEMAX BUJEOHABJIIOJAEHUSA
HA OCHOBE CTOXACTHYECKUX I'PAMMATHK

B pabome npeonazaemcsi nooxo0 K pACRO3HABAHUIO CUMYAYUL 6 PEANbHOM SPEeMEeHU HA OCHOBe
cmoxacmuyeckux epammamux. Iooxoo 6azupyemcs na opmuposanuu yenodex cooObimuil U GbIYUCACHUU
naubonee seposmuoi yenouku. Ilpuseden npumep paszbopa yenouku cobbimuil u pacuema 8eposmHOCMU
cumyayuu Ha OCHO8¢ ANPUOPHBIX GEPOSMHOCMEN NPASUL SPAMMAMUKU U 8ePOSIMHOCMU KOHKPEMHO20
cobbimusl.

Knrwuesvle cnosa: pacnosnasanue o00pazos;, cmMpyKmypHoe pPACHO3HABAHUE, CMOXACUYECKUEe
epammamuru, 8udeorabooeHue.

Hccneoosanue evinonneno npu punancoeoii noooepicxke PODOUH u Munucmepcmea
obpazoeanusn Opendypzeckoit odracmu 6 pamkax HayuHoz2o npoekma Nel7-47-560368 p a.
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STRUCTURAL RECOGNITION IN VIDEO SURVEILLANCE SYSTEMS BASED
ON STOCHASTIC GRAMMARS

Ne5(109)2018




Hay4Ho-mexHu4Yeckull XypHan

The paper proposes an approach to real-time situations recognition based on stochastic grammars. The
approach is based on the formation of chains of events and the calculation of the most probable chain. An example of
parsing a chain of events and calculating the probability of a situation based on the a priori probabilities of grammar
rules and the probability of a particular event is given.

Keywords: pattern recognition; structural recognition; stochastic grammars; video surveillance.
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VIIK 519.2
A.A.TEHEPAJIOB, B.1. POTOBUY

MOJEJIMPOBAHUE HOKA3ATEJIEI7‘I‘ YPAJIbCKOT'O ®EJEPAJIBHOI'O
YHUBEPCUTETA B I'/IOBAJIBHOM PEUTHHI'E YHUBEPCUTETOB QS

Ha ceco0nawmnuil 0env 6 mupe cyuwjecmeyem 02pOMHOE YUCIO VHUBEPCUMEMO8, HAXOOAUWUXCA 8
PA3HLIX CMPAHAX, UMeWUx pasHvle HanpasienHocmu u npuopumemsl. Haubonvuyio croxcnocmv npu
omom npedcmasiiem npobnema oyenku omux noxaszameneu. Cneyuanvbno 01 dMux yeneu OvLIU
paspabomanwvi 21006anbHbIe peUmuH2U YHUGEPCUMEMO8.

Hannas cmamos ucciedyem pocm mempuk Ypanockoeo @edepanvrozo Yuusepcumema ¢ QS World
University Rankings. B ocrnogy pabomui 6bi1 nonoscen memoo cucmemHol OUHAMUKU, HA OCHO8E KOMOPO2O
Ovlla  NOCMpPOeHa CHAYANa Mamemamuyeckas, a 3amem OUHAMUYECKAas: MoOenb  NPOOGUIICCHUS
yHugepcumema 8 petimunze. llpomooenuposano uzmenenue mempux yHueepcumema 6 petimunee ¢ 2011 no
2015 200. Pe3ynbmamui pabomul MoOenu npedcmasienvl Ha npumepe 08yX pasiuiHblX CYEeHapues.

Knrouesvie cnosa: 2nobanvhvle peiimuney YHUGEPCUMEMOE; CUCIEMHAS OUHAMUKA; OUHAMUYECKASL
Mooenb.
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MODELING OF URAL FEDERAL UNIVERSITY METRICS
IN QS WORLD UNIVERSITY RANKINGS

Today there is a huge number of universities around the world, each of them having different location,
different specialty and priorities. Assessment of these incomparable parameters is an interesting challenge for
scientists. Global university rankings were developed specially for this purpose.

This article investigates growth of Ural Federal University metrics in QS World University Rankings. The
work is based on system dynamics method, which helped to build mathematical and dynamic models of university
metrics in the rating. The change of these metrics was modeled from 2011 to 2015. The results are presented using two
different scenarios.

Keywords: world university rankings; system dynamics; dynamic model.
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VK 621.391
B.T. EPEMEHKO, B.I". TPYBUI[bIH

CIIOCOBbI 1 TIPUEMBI ITPEJICTABJIEHUA PEYEBOI'O CUT'HAJIA B
JIMIIPEJAEPAX HA OCHOBE AHAJIM3A CETMEHTOB KBASBUCTALTMOHAPHOCTHU

B cmamwe npedcmasnena memoouxa npeocmasienus peuesoeo CUeHala 6 60K00epax ¢ JUHENHbIM
npeocKkazaHuem ¢  UCHONb308AHUEM — GHAAU3A  Pe3YIbIMamo8 CeeMEeHmOo8  KEA3UCMayUoOHAPHOCHU.
Ilpeonazaemas memoouka modxcem 6blmv NPUMeHeHAa 05l dPPeKMmuUH020 KOOUPOBAHUS PEUesblX CUSHATIOS,
UCNONL3YVIOWUX NEPEMEHHYIO CKOPOCHIL NEPeOayl.

Kniouesvie cnoea: peuesoui cueman; 6oxkooep; JNuHeUHoe NPeOCKA3AHUE peyu; Ce2MeHm
K8A3UCMayuoHapHocmu, 3¢ gexmusHoe koouposanue.
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THE METHODS AND TECHNIQUES OF REPRESENTATION OF THE SPEECH SIGNAL
IN LIPREADER BASED ON THE ANALYSIS OF SEGMENTS OF QUASISTATIONARITY

The article presents a method of speech signal representation in vocoders with linear prediction using the
analysis of the results of quasi-stationarity segments. The proposed technique can be applied to the effective coding of
speech signals in telecommunications , using a variable transmission rate.

Keywords: speech signal; the vocoder; linear prediction of speech; a segment of quasistationarity; efficient
coding.
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HHDPOPMALIHOHHBIE TEXHOJIOI'MH B COLJHAJ/IPHO-D9KOHOMHUYECKUX
U OPI'AHN3ALIMOHHO-TEXHUYECKUX CUCTEMAX
YK 004.67
H.B. AHKHHA, E.A. KAIIUPUHA

HNCITOJIB30BAHUE CTAHAAPTA ’KU3HEHHOI'O HUKJIA
NHO®OPMAIIMOHHbBIX CUCTEM IIPHU PABPABOTKE MOJAYJIA
OUHAHCOBOI'O AHAJIM3A

B cmamve paccmompenvl smanei u npoyeccol HCUSHEHHO2O0 YUKIA UHGOPMAYUOHHOU CUCHEMbL
NPUMEHUMENbHO K peanuzayuu Mmooyis uuancoeoco anamuza ¢ 1YVII PM  «J/lucmay. [lposedena
CPABHUMENbHAA  XAPAKMEPUCTNUKA  CYWECMBYIOWUX CUCMEM QUHAHCO8020 AHAAU3A U  OMPAICEHDbI
npeumywecmea paspadomry CReyUaru3uposanHulx mooyietl na baze niamgpopmol « 1 C:Ilpeonpusmue 8.3 ».

Knioueswie cnosa: ungopmayuonnas cucmema, HCUHeHHbIl YUKI, MOOYIb PUHAHCOBO2O AHANU3A,
npoyeccoi;, cmanoapm, niamgpopma «1C:Ilpeonpusmue 8.3».
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THE USE OF STANDARD OF INFORMATION SYSTEMS LIFE CYCLE IN DEVELOPMENT
OF THE MODULE OF FINANCIAL ANALYSIS

The article considers the stages and processes of the information system life cycle in relation to the
implementation of the module of financial analysis in the LISMA State Unitary Enterprise of the Republic of Mordovia.
The comparative characteristics of the existing systems of financial analysis are carried out and the advantages of the
development of specialized modules based on the 1C: Enterprise 8.3 platform are reflected.

Keywords: information system; life cycle; module of financial analysis; processes; standard; «1C:Enterprise
8.3».
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ABTOMATH3ALIHA 1 YIIPABJIEHUE
TEXHOJIOT'HYECKUMHU ITIPOLJECCAMHU U ITPOU3BOLCTBAMHU

VJIK 53.087.44

A.1O. 3EHUH, I.I1. CAHHUKOB

AHAJIMTUYECKHWH BJOK JIJIsI BOJTHOAUCITEPCUOHHBIX
PEHTIT'EHOBCKHUX ®JIYOPECHEHTHBIX CHHEKTPOMETPOB

Paccmampusaemcesa onvimublii 06pasey MUKpOKOHMPOAIEPHO2O AHATUMUYECKO20 DNIOKA HA OCHO8E
NPOMOYHO20 NPONOPYUOHAILHO20 CYEMYUKA (ULOHU3AYUOHHOU Kamepvl, pabomaroueli 8 pedxicume 2azo8020
yeunenus). Ilpusedeno obujee onucanue cCmpykmypHoul cxemuvl YKa3auHo20 010K U €20 NPUHYUNA Oeticmausl.
Ilpeocmasnenst pe3ynvmamol NPeo8apuUmMenbHbiX UCNbIMAHUL.

Knroueesnvle cnoea: npomounwiil npoOROPYUOHATbHBLI CUEMYUK, PEHM2eHOGDIYOPECYEeHMHbIU AHATU3,
MUKPOKOHMPONEp; OKOHHbIN KOMNApamop, yugpoeoii unmepagelic.

HHOKP «Paspabomka O0emexkmopos ¢ yugposvim unmepgeiicom 011 801HOOUCNEPCUOHHO20
PEHM2EH06CKO20 CHEeKmMpPOMempay 6blNONHEeHa npu QuUHAHCOB0I noddepicke «Donda codeiicmeusn
UHHOGAUUAM).
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ANALYTICAL BLOCK FOR WAVE-DENSER X-RAY FLUORESCENT SPECTROMETERS

The prototype of the analytical unit on the basis of a flow proportional counter (ionization chamber operating
in the gas amplification mode) is considered. The general description of the structural scheme of the block and its
operating principle are given. The results of preliminary tests are presented. The work was done with the financial
support of the Innovation Promotion Fund.

Keywords: proportional counter; X-ray fluorescence analysis; microcontroller; window comparator; digital
interface.
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YK 66.042.36
IT.H. PA3AHILEB, I1.LE. CAOPOHOB, A.1. CY3JAJIBLIEB, A.C. TYI'APEB

IMPEAIIOCBIVIKA ABTOMATHU3AIIUU KOHTPOJIA
BJIAKHOCTHU IBUXYIIUXCS B IIEYU TECTOBBIX 3AT'OTOBOK

B cmamoe paccmampusaromesn npunyunsl usmepeHus 81AHCHOCMU OBUNCYUUXCA 8 NeYl 3d20MMOBOK.
Ilpugedena KoHCcmMpyKYUus a8MOMAMUYECKO20 3A00PHO20 YCMPOUCMEA, ABNAIOUe20C OCHOBHbIM 38€HOM
ABMOMAMUUPOBAHHO20 KOHMPOJSL  GIAJNCHOCMU, O0aHO OemaivbHoe Onucanue pabomsl 3a00PHO20
YCMPOUICME0 U pacyem 1ANCHOCIU.

Knwouesvie cnosa: neuv; 0sudicywuecs 3a20mosku; 3a00pHOe YCMPpOUCmMEo; YNpasieHue; 6ec,
BIAACHOCTND.
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PREREQUISITES FOR AUTOMATION OF HUMIDITY CONTROL OF MOVING WORK PIECES

The article examines the principles of measuring moisture content of moving in the furnace work pieces. The

authors propose the design of an automatic suction device, which is a major element of the automated control humidity
and give a detailed description of how the intake and calculation of humidity.

Keywords: furnace; moving billet; intake; control; weight; humidity.
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MATEMATHYECKOE U IIPOI'PAMMHOE OFECIIEYEHUE
BBIYUCJ/IUTEJIBHOM TEXHUKH U ABTOMATH3UPOBAHHBIX CUCTEM
VIIK 004.94
A.IO. AJIEIINH, K.B. KYMYHXHUEB

CIIOCOBbI XPAHEHUA UH®OPMAIIUU ITPU PASPABOTKE «CJIOKHOI'O» ITO

B oannoti cmamve onuceigaemcs 0Oun u3 cnocob608 3anucu U XpaHeHus ungopmayuu, Komopas
Modicem OblmMb UCNONB308AHA NPU pPA3PAOOMKE U NOOOEPHCKE CIOHCHO2O NPOSPAMMHO20 0DecneueHus.
Cnoorcnocmo 110 3axmouaemces 8 Konuyecmse KOMRHOHEHMOS U YPOGHE BEPCUOHUPOBAHUSL NPOSPAMMbI.

Knroueswvie cnosa: mind map, paspabomxa; ga.
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INFORMATION STORAGE METHODS WHEN DEVELOPING «COMPLEX» SOFTWARE

This article examines the way of recording and storage the information which can be used when developing
and supporting hard software. The complexity of software lays in the quantity of components and the level of
programme versioning.

Keywords: mind map; development; ga.
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O.1. ATAKUILEB, JI.. BOP30B, B.?. JIPEM3MH,
M.B. CMOJIFIKOB, E.A. TUTEHKO

ATIMMAPATHO-OPUEHTUPOBAHHBIA METO/] IOCTPOEHUS MAPIIIPYTA
JJI51 BOPTOBBIX CUCTEM YIIPABJIEHUS POBOTA

B pabome paccmompenvl ocpanuueHus KIACCUYECKO20 Memooda u aneopumma A-36e300uKa.
Iloxaszano, umo n0KaIbHOE ONUCAHUe NPENIMCMBUL He 8Ce20a ABNAEMCA O0CMAMOYHBIM OISl PAYUOHATLHOO
naanuposanus mapwipyma. Jna - pacuiupenus  803MOMCHOCHEl HOOBUNMCHO20 pobOmMA  BbINOJHEHA
Mooughuxayus memooda A-36e300uxa. CywyHOCMb MOOUDUKAYUU COCIOUM 8 UCNONb308AHUU 0OBLEKMUBHOU
OONONHUMENbHOU UHpOpMayuu 00 O0COOEHHOCHAX UCXOOHOU Mampuybl siyeex. Oma OONOTHUMENbHAS.
uHgopmayua ocHo8aHa HAa CBOUCMEe NOKANbHO20 pasmeujenuss sueek-npenamcmeutl. [lononrnumenvras
ungopmayus npeocmasasemcs 0souyHvimu @aaeamu. Ounu 0003HauaOMm c80000HbIE OM NPENIMCMEUL
cmpoku  u  cmoabyvl  mampuyvl. Moougpukayus nozeonsiem Ccmpoumv Mapuwipymul, SKIOYAROUUE
NPAMOTUHENHbIE YUACMKU U3 C80000HbIX siueek. I nasnas ocobenHocms 0aHHO20 Memooa 3aKaoUaemcs 8
UCNONIL306AHUU NOOUMOBLIX TO2UYECKUX ONepayull Hao 3HAYeHUsAMU Adeek. JJononnumenvuas ungopmayus
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umeem 2100a1IbHbIL xapakmep, OHa NpumMeHuma He3asucumo om UCXOOHOTL nosuyuu NOOBUNCHO20 p060ma,
1/}6]266011 nosuyuu, npoyerma HenpOXOOLLMblx AYeeK 6 mampuye.

Knrwueevie cnosa: noosuoichwlii p060m; niaHuposarue mapuwipyma, 3936pucmuKka, JjaocudeckKue
onepayuu, mampuya A4eex, npenianicnieusl.
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HARDWARE METHOD OF SEARCHING ROUTE
FOR ON-BOARD CONTROL SYSTEMS OF THE ROBOT

In this paper, we consider the limitations of the classical method and the A-star algorithm. It is shown that a
binary description of obstacles is not always sufficient for rational route planning. To expand the capabilities of the
mobile robot, the A-star algorithm is modified. The essence of the modification consists in using objective additional
information about the features of the original matrix of cells. This additional information is based on the local
placement of obstacle cells. Additional information is represented by binary flags. They denote obstacle-free rows and
columns of the matrix. Modification allows you to build routes that include straight sections from free cells. The main
feature of this method is the use of bitwise logical operations on the values of cells. The additional information is
global, it is applicable regardless of the starting position of the mobile robot, the target position, the percentage of
impassable cells in the matrix.

Keywords: mobile robot; route planning; heuristics; logical operations; matrix of cells; obstacles.
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WAY OF MONITORING OF COMMUNICATION NETWORKS IN THE CONDITIONS OF
CONDUCTING NETWORK INVESTIGATION IT IS ALSO INFORMATION TECHNICAL INFLUENCES

Process of monitoring of security of the information and telecommunication communication networks
integrated into world information space from information and technical influences is an integral part of operation and
necessary part of actions of information security. Proceeding from the processes which are proceeding when
monitoring security of information and telecommunication communication networks and the increased opportunities of
malefactors for destructive impact on these networks, the system of monitoring has to find in due time and with
guarantee incidents of information security.

The way of monitoring of information and telecommunication networks in the conditions of conducting
computer investigation and information and technical influences of the malefactor is presented in article. The offered
way increases speed of the distributed system of monitoring of technical condition of elements of information and
telecommunication networks, due to reduction of quantity of points of monitoring, in addition increases security of
elements due to timely definition of the beginning, forecasting and taking measures to counteraction to information and
technical influences

Keywords: monitoring; information and technical influences; information and telecommunication network;
computer investigation; high-speed performance; security.
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METOAUKA PACHETA HHAEKCA ®JIYKTYAIIUHA ®A30BOI'O ®POHTA
CUT'HAJIA C YACTOTOMU 50 ' AJ1s1 IPUEMHUKA NOVATEL GPSTATION-6

Paspabomana memoouxa pacuema unoexkca giykmyayuu ¢azo802o ¢ponma cuenana ¢ 4acmomou
50 I'y ons npuemnuxa Novatel GPStation-6. [lpumenenue memoouku nosgonsem y4umol6amv GIUSHUE
METKOMACUMAOHBIX HEOOHOPOOHOCMEN UOHOCEHEPLL HA NPUHUMAEMBLIL CNYIMHUKOBbII CUSHAL.

Knrouesvte crosa: Novatel GPStation-6, unoexc ¢aykmyayuu ¢azoeozo ¢ponma; seposmuocmo
ouwuobru,; GPS; GLONASS.
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CALCULATION METHOD OF PHASE SCINTILLATION INDEX WITH 50 HZ SAMPLING RATE

FOR NOVATEL GPSTATION-6 RECEIVER

There was developed calculation method of phase scintillation index with 50 Hz sampling for Novatel
GPStation-6 receiver. Using of the method allowed to control the influence of small irregularities of ionosphere on
receiving signal from satellite.

Keywords: Novatel GPStation-6; phase scintillation index; probability of error; GPS, GLONASS.
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VK 621.391

A.A. MEJIbBHUKOB

MOJIEJIMPOBAHUE ITA®POBOM ABOHEHTCKOM JIMHAW CBSI3U HA

OCHOBE OIIEHKM UMITYJIbCHOM XAPAKTEPUCTUKH KAHAJIA CBSI3H

B cmamve paccmompen nooxoo x nosviueHuto 3QHexmusHocmu UCHONb3OBAHUS CUMMEMPUUHBIX
Kabenei ceA3u 6 Kauecmee YUPPOBbIX AOOHEHMCKUX JUHUL C8A3U HA OCHOBE OYEHKU UMNYIAbCHOU
Xapaxmepucmuky Kanaia Cessu.

Knwuesvie cnosa: yugpposas abonenmcekas aunus ceazu; DSL; umnynscuvie wymvl;, umnynvcuas
Xapaxmepucmuka KaHaua cessu.
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DIGITAL SUBSCRIBER LINE MODELING BASED
ON THE COMMUNICATION CHANNEL IMPULSE CHARACTERISTIC ESTIMATION

The article describes the approach to improving efficiency of using symmetric communication cables as digital
subscriber lines on the basis of the estimation of the impulse characteristic of the communication channel

Keywords: digital subscriber line; DSL; impulse noises; impulse characteristic of the communication channel.
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HUHDOPMAIIMOHHAA BE3OIIACHOCTH U 3ALIJUTA HHD®OPMAILIUU
VJIK 004.056.53
0.0. BACOB, B.B. HUKUTHH

HoAXO0A K COBEPIHEHCTBOBAHUIO CUCTEMbI
AYTEHTH®UKAIIAN MTOJb30BATEJEN ABTOMATHA3UPOBAHHOMN CUCTEMBI

B cmamve npeocmaenen nooxoo k paspabomke 3¢hghekmuenol cucmemvl aymeHmMupurayuu
NOMbL306aMeNsl, NO3GOAAIOWell  OCYWeCmEIAmsb  3auumy Om HeCaHKYUOHUPOBAHHO20 O00CMYnd U
HenpepuvleHblll KOHMPOLb OOCMYNA NeSUMUMHO20 NONb308AMENs C Y4eMmOM OAHHbIX HEeCKONbKUX KAHAL08
KOMMYHUKAMUBHO2O 63AUMOOCCMEUsL NOIb308aAMeNs U A8MOMamu3upo8anHol cucmemsl. Tloxazamo, wmo
npeonazaemasi MHO2OMOOAIbHASL AYMEeHMUPUKayus Noab306ameisi HO360JA€m NOGLICUMb OOCTNOBEPHOCHLb
O0aHHOU Npoyedypvl N0 CPAGHEHUI0 C NpPoYeoypol O0Cmyna noOCpeoCmeoM UCTOAb308AHUS UMATNHBIX
annapamuo-npocPamMmHbIX MoOYIel 008EPEHHOU 3a2PY3KU.

Knrouesvle cnosa. asmomamusuposaunHas — cucmema; — aymeHmMu@uxkayus — noib306amens;
00CMOBEPHOCMb AYMEHMUPUKAYUU; BEPOSIMHOCIL OUUDOUHO20 OOCMYNA;, (QYHKYUOHAIbHOE COCMOSHUE,
MOOANLHOCHb, MHO2OMOOWIbHOE 83aUMOOeticmeue.
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APPROACH TO PERFECTION
USER AUTHENTICATION SYSTEM OF THE AUTOMATED SYSTEM

The article presents an approach to the development of an effective user authentication system, that allows

protection against unauthorized access and continuous access control of a legitimate user, through the data of several
communicative interaction channels between the user and the automated system. It is shown, that the proposed
multimodal authentication of the user allows to increase the reliability of this procedure in comparison with the access
procedure, which apply standard hardware-software modules of the trusted download.

Keywords: automated system; user authentication; authenticity of authentication; probability of erroneous

access; functional state; modality; multimodal interaction.
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SOME APPROACHES TO THE MODELING INFORMATION SYSTEM SECURITY

The approach to solving the problem of modeling security information system based on an assessment of its
safety and costs for building protection system is considered in the article. The optimal variant of building the safety
system is also determined.

Keywords: information system security; modeling information system security; safety information system;
optimization of building security.
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10O KTABUATYPHOMY ITOYEPKY
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npogedeHue aymeHmupurayuu.
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DEVELOPMENT OF MATHEMATICAL MODEL OF THE SOFTWARE
FOR BIOMETRIC AUTHENTICATION BY KEYBOARD HANDWRITING

In this article the problem of information security of the information system were described and analyzed.
There were described modern biometric authentication methods, which are based on dynamic human characteristics,
the principles of their work, their advantages and disadvantages. There was developed a mathematical model of the
biometric authentication algorithm by keyboard handwriting, which consists of three main stages: the first and second
stages of user’s registration, the third stage — authentication.

Keywords: authentication; authentication system; information system; protection of information; biometric
authentication, biometric; keyboard handwriting.
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(dbamuust, UM, OTYECTBO (HONYKUPHBIHA IWPHT); yUpeKICHHE UM OPraHU3alus, yueHas CTEleHb, YIeHOe
3BaHUe, JOIDKHOCTb, ajipec, TenedoH, dJeKTpoHHas mouta (00braHb mpudT). CBelleHHs 00 aBTOpax TaKKe
MPEIOCTABISIOTCS OTACIBHBIM (DailyioM 1 00sI3aTeNbHO AYOIUPYIOTCS Ha aHTJIIMHCKOM SI3BIKE.
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