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UHopMayuoHHbIe cucmeMbl U mexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOIEJIMPOBAHUE
VJIK 617-7
A.B.TPEUEHEBA, O.P. KY3WUKNH, H.B. JOPO®EEB, 11.C. KOHCTAHTHHOB

INPUMEHEHHUE AKCEJIEPOMETPUYECKHUX JATYUKOB
B U3MEPUTEJIBHBIX TOHUOMETPUYECKUX CUCTEMAX

B cmamve paccmampueaiomcs  6onpocwi, céA3aHHble ¢ paspabomkol U  NPAKMU4ecKum
npUMeHeHuemM aKceiepoMempuyeckux Oamuyukos 6 pazIuidHbIX 31eKMPOHHO-MEXAHUYeCKUX CUCmeMax
OuazHOCMuKY U peadurumayuu OnOpPHO-OsucamenvHo2o annapama. Onpedenenvl OCHOGHblE NpPOOIEeMbl
NPUMEHEeHUsl aKcenepoMempuyeckux Memooos npu pecucmpayuil NOIHO20 8eKMopa YCKOPEHUs ¢ NOMOUbIO
08YXKOMNOHEHMHBIX — aKcenepomempos ouggepenyuanvnoco muna. Buvlseniena ocHoenas npuuuna
B03HUKHOBEHUSL NOSPEWHOCIU USMEPEHUs NPU NPUMEHEeHUU OaHHO20 nooxooa. Paccmompenvl ocHoeHbie
NONOJCEHUSL (PA30MEMPUUECK020 Memo0d QOPMUPOBAHUS CUSHANA OUpdepeHyuaibHbIX USMEPUMETbHBIX
npeobpasosameneil O AKCeIepOMemMpU4ecKo2o0 oamuuxa yeaia nosopoma. Paccmompena peanusayus
9NeKMPOHHO20 0aMUUKA Yela NO8OPOmMa OUOKUHEMAMUYECKUX Nap HA OCHO8e (Pa3oMempuiecko2o mMemood
@opmuposanua  cuenana.  Ob6OCHOBaH — NpUHYUN — NPUMEHEHUs  azomempuyeckoeo  cnocoba
aKcenemMempuiecko2o usMepenus yead Nosopoma KUHEMAMU4ecKol napwl, NO380JAWe20 YCMPAHUNMb
MYTbMURTUKAMUBHYIO  NOZPEUWHOCb  HA  NPeO08apumenbHoll Cmaouu U3MepeHus yaia nosopoma
KUHeMamu4eckux nap.

KiroueBble c10Ba: TOHUOMETPUS; aKCEIEPOMETPUUECKUI NaTunK; (a3oMEeTPHUUECKUA METOX; YIro
MOBOPOTA; CUCTEMA AUArHOCTUKH; OTIOPHO-JBUTAaTENIbHBIH anmapar; CyCTaBHbIE MEPEMEIICHHUS.
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USE OF THE ACCELEROMETER
IN MEASUREMENT GONIOMETRIC SYSTEMS

This article discusses issues related to the development and practical application of the accelerometer in
various electro-mechanical systems, diagnostics and rehabilitation of the musculoskeletal system. The main problems of
application for registration methods accelerometer complete acceleration vector using two-component accelerometers
differential type. The basic cause of the measurement error in the application of this approach. The main provisions of,
phase-measuring method of the signal differential transducers for accelerometer steering angle. Realization of
electronic angle sensor kinematic pair, phase-measuring method based on the signal. It justified the application of the
principle of the method, phase-measuring accelerometric method the angle of rotation kinematic pair that bridge the
multiplicative error in the preliminary stage of measurement of the angle of rotation kinematic pair.

Keywords: goniometry accelerometer; phase-measuring method rotation angle; diagnostic system;
musculoskeletal system; joint movement.
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KOPIIOPATUBHOT O ITOPTAJIA TASOTPAHCIHHOPTHOI'O IPEAIIPUATHUA

Memoo oyenxu napamempos npoyeccog coopa u 06pabomKu GePMUKATLHO UHINEZPUPOBAHHBIX
OaHHBIX PeanvbHo20 8peMenU 0azupyemcs Ha npoyecce poxcoeHus-2ubenu ¢ OUCKPemHbIM Yel0YUCIeHHbIM
8peMeHeM U OMAULAENCsL Y4emoM CYMMAPHO20 YUCTA NOMOKO8 0N MOOYIbHbIX CIPYKIMYP, HAX00AUWUXCS 8
ouepeodsx KOMNOHeHmOos8 cpedvl nopmaia. Paboma evinonnena 6 pamxax I'ocyoapcmeennozo xonmpaxma
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apxusuUpoBanusa U 3auumsl OudeHoCmuyeckol ungopmayuuy (3axazyux — Munucmepcmeo obpazosanus u
Hayku P®), evinonnsemozo no ®@edepanvhoti yenesoi npozpamme «HayuHvle u HayuHo-nedazocuveckue
Kaopwl unHosayuonuo Poccuuy na 2009-2013 ze.
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METHOD OF ESTIMATING PARAMETERS OF THE COLLECTION AND TREATMENT OF
VERTICAL INTEGRATED DATA REAL-TIME COMMUNICATION ENVIRONMENT OF A
CORPORATE PORTAL TRANSPORTER

A method of estimating the parameters of the processes of collecting and processing vertically integrated real-
time data, based on the process of birth-death with discrete integer time and is given the total number of threads from
modular structures in the queues of the components of the portal environment. Work performed under Government
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C.A. IVIIMH, CA BUH MO, Al MUH TAUK

MNPUMEHUMOCTD AJITOPUTMA ITOJIHOI'O IIEPEBOPA BAPUAHTOB
ITPU PACIIPEJEJIEHUHN PABOTbBI B UEPAPXHYECKHUX CUCTEMAX

B cmamve obcyorcoaemesn 603moucHOCHb UCHOTBL308AHUSL AIOPUMMA NOTHO20 NEpedOpa 6apUAHMO8
0Nl peutenus 3a0auu pacnpeoeienus HAepY3Ku 6 uepapxuueckux cucmemax. Illpednoosicen aneopumm,
OCHOBAHHBIN HA HAXONCOEHUU ONMUMANLHO20 DACHpeOeleHUss HAPY3KU MeHcdy UCNOTHUMETbHbIMU
neMenmamy npu 3a0anHot cmpykmype uepapxuu. QYHKYUOHATLHOCMb ACOPUMMA U €20 NPOSPAMMHOL
peanuzayuu ucciedo8ana Ha npumepe ONMUMU3AYUY npocmetiuiet Uepapxuieckol CmpyKmypul.

Knroueevle cnosa: uepapxuueckue —cucmemvl,  Al2OPUMMbL  PACHPEOeieHUsi  HA2PY3KU,
aghpexmueHocms uepapxuyecKux cucmem.

Cmamba noozomoenena 8 pAMKAX 6bINOIAHEHUA HAYUHO020 npoekma PO®OH Ne 13-07-00661
«Hcnonv3zoeanue pacnpeoeneHHblX 6bIYUCTEHUN 6 3a0audx YCMOUYUGOCHU CUCHIEM YHPAGIEHUA).
Asmopul  svipadicaiom uckpennioro onazooaprocms Tamvane OneliHuk 3a NOMOWwib 6 ROYYEHUU
coomnoutenusn (12).
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THE APPLICABILITY OF AN EXHAUSTIVE SEARCH OF VARIANTS
IN THE DISTRIBUTION OF WORK IN A HIERARCHICAL SYSTEM

This paper discusses options for using brute force methods for the distribution of complex tasks in hierarchical
systems. The proposed algorithm is based on finding the optimal distribution of load between the executive elements at
a predetermined structure. A simple hierarchic structure has been used as an example to investigate the functionality of
the algorithm’s software implementation.

Keywords: hierarchical systems; work’s distribution algorithm; effectiveness of hierarchical systems.
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Paccmompena npobrema nedocmamounou evluuciumenvhoi d¢ghghekmusHocmu  8eposmHOCMHOU
nevponnou cemu (BHC) 6 3adauax pacnozunasanus obpazos npu Hamuyuu 6 06aze OAHHbIX O0Jis KAXHCO020
Kaacca HeOOMbU020 YUCIa IMAnoHo8. Ha ocHoge npoexyuoHHuIX OyeHoK NIOMHOCMU PACIpedeneHus ¢
a0pom Detlepa u HAUBHO20 NPEONONONCEHUSL O HE3ABUCUMOCTU NPUSHAKOS KIACCUPUYUPYeMo20 00beKma
cunmesuposana Hosas moougurxayus BHC. OxcnepumenmanrbHo NOKA3AHO, YMO NPeON0NHCEeHHbI
KAACCUDUKAMOP OKA3AICSL HECKOILKO MOUHee U HAMHO20 Doee d(hpexmusHee ¢ GbIYUCTUMETbHOU MOYKU
3peHusi no cpasHenuio xax c¢ opueunanvuoti BHC, max u BHC ¢ npedsapumenvhoil kiacmepuzayuu
obyuaroweti 8b160pKuUL.

Knwuesvie cnosa: pacnosnasanue o0pazos; Kiaccuguxayus, 6eposMHOCMHAS HEUPOHHASI Cemb,
NPOEeKYUOHHbIE OYEHKU, MAUUHA ONOPHBIX 8EKIMOPO8.

Hccneoosanue evinonneno ¢ Hayuonanvnom uccinedosamenvckom yunueepcumeme «Bovicuwan
WIKO1A IKOHOMUKUY 3a cuem cpedcme zpanma Poccuiickozo nayunozo gponoa (npoexm Ne 14-41-00039).
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ON IMPROVEMENT OF COMPUTING EFFICIENCY OF THE PROBABILISTIC NEURAL

NETWORK IN PATTERN RECOGNITION PROBLEM
BASED ON THE ORTHOGONAL SERIES ESTIMATES OF CLASS DENSITIES

The paper explores the problem of the probabilistic neural network's (PNN) insufficient computing efficiency
in pattern recognition if small number of models for each class are available. The novel modification of the PNN is
proposed on the basis of the orthogonal series estimates of densities with the Fejer kernel and the naive assumption of
classified object's features independence. The experimental study of popular classification tasks (iris, wines) shows that
the proposed classifier allows to achieve much better computing efficiency in comparison with either original PNN or
its modification with preliminary clustering of the training database.

Keywords: pattern recognition; classification; probabilistic neural network; orthogonal series estimates of
densities; support vector machine.
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IMPROVING THE EFFICIENCY OF COLLECTIVE NEURAL NETWORK ALGORITHM
IN THE PROBLEM OF SPEAKER-INDEPENDENT VOICE RECOGNITION
IN THE CONDITION OF NOISES

The problem of robust speaker-independent voice commands recognition has been described in the

article. A solution of this problem using different neural networks based on Scaled Conjugate Gradient (SCG)
training algorithm and noise reduction algorithms has been proposed. The advantage of using noise reduction
algorithms in collective multilayer perceptron neural network algorithm of speech recognition based on SCG
has been shown experimentally.

Keywords: speaker-independent Russian voice commands recognition; neural network algorithm;
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I'A3OCHABXEHUWSA HA OCHOBE OBOBIHIEHHOI'O KPUTEPUSA

B cmamve opmynupyromea cnocob u npuemvt oyenxku s3ggexmusnHocmu pasmeujenus haiinos
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METHOD OF ASSESSMENT OF EFFICIENCY FILE ALLOCATION OF DISTRIBUTED
DATABASES ACS URBAN GAS SUPPLY NETWORKS BASED ON GENERALIZED CRITERIA

Approach to an assessment of efficiency of placement of files of the distributed databases planned to
application in an automated control system for city gas network is presented. Efficiency indicators are offered, model
and procedural components are developed for calculation of their values that in total forms an efficiency assessment
technique.
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IHOBBINEHUE 3®PEKTUBHOCTH YIIPABJIEHUS
NHO®OPMAIMOHHBIMU PECYPCAMM ITPEATIPUATUN
HA OCHOBE ABTOHOMHBIX CHEHAPUEB

Paccmampusaemces  3a0aua  nosviwenus d@gexmusHocmu  ynpagieHus  UHGOPMAYUOHHBIMU
pecypcamu pacnpeoeneHHblx UHDOPMAYUOHHBIX CUCTeM NPeONPUAMULL HA OCHO8E MEXHOI0SUU ABMOHOMHBIX
cyenapues. Pazpabomana cxema opeanu3ayuu COBMeCmuol pabombl MHOMCECMEd A8MOHOMHbIX CYEeHAPUes.
Ilpeonoscena cmpykmypa u onpeoenensl GYHKYUU CUCMEMbL YIPABLEHUs UHDOPMAYUOHHLIMU PECYPCamu Ha
OCHOB€e A8MOHOMHBIX CYEeHapUes.

Kntouesvle cnosa: asmonoMmuvie cyeHapuu, pacnpeoeieHHvle UHQOPMAYUOHHbBIE CUCTHEMbL,
ynpaeaenue UHQOPMAYUOHHBIMU PeCYPCAMU.
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IMPROVING THE EFFECTIVENESS OF INFORMATION RESOURCES CONTROL OF
ENTERPRISES ON THE BASIS OF AUTONOMOUS SCRIPTS

We consider the problem of improving the efficiency of information resource control of distributed business
information systems and technology-based Autonomous scripts. The scheme of organization of joint work of many
Autonomous scripts was designed. The structure proposes and the function of the system of information resources
control on the basis of Autonomous scenarios defines.

Keywords: autonomous scripts; distributed information systems; control of distributed information resources.
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T.II. KOCTIOKOBA, N.A. JIBICEHKO, B.C. CAYBAHOB

MATEMATHYECKASA MOJEJIb ONEHKHU PUCKA ITOTEPU KOHTUHTEHTA
B YYPEKJIEHUAX BBICIHEI'O ITPO®ECCHOHAJIBHOI'O OBPA30OBAHUA

B cmamve wusnooicen nooxo0 no MoOeIUPOBAHUIO OYEHKU PUCKA HOMEpU KOHMUHSEHMA 6
VUPEXHCOEHUAX BbICULE20 NPOPECCUOHATLHO20 00pA308aAHUA; NPEONONCEHA MAMeMAMU4ecKds MoOeb,
OCHOBAHHAS HA UCHOAbL306AHUU annapama yeneu Mapxosa, no3eonaowas KOIU4eCcmeeHHo OYeHUumy puck
nomepu KOHMUMSEHMA NpU  OCYWecmeienuy oopazoeamenvHol Oeamenviocmu BY3a u ma ocuose
NOTYYEHHOU UHDOPMAYULU OCYIEeCMEUMDb CBOEEPEMEHHOEe YNPABIEHUE PUCKAMU.
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MATHEMATICAL MODEL OF RISK ASSESSMENT OF THE CONTINGENT OF STUDENTS
LOSS IN INSTITUTIONS OF HIGHER VOCATIONAL EDUCATION

The paper describes the approach of the risk assessment modeling of the contingent losses in institutions of
higher education; the offered in paper mathematical model is based on Markov chains, and allows to quantify the risk
of the contingent losses in the implementation of educational activities of the university. Received from model
information allows to timely carry out the risk management.

Keywords: educational institution; modeling; the apparatus of Markov chains; the estimation of risks; the
contingent of students.
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MOJAEJIb ONEHKN KAYECTBA
MMPUHATHS YIIPABJJEHYECKHNX PEIIIEHUM B BY3E
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B cmamve onucama modenv pacuema Kpumepus Kawecmed YNpasieHus 00pA308amenbHbIM
yupeoicOeHuem Ha ocHoge nokazameineti desmenvHocmu BY3a. [lpednoscen nabop uacmuwvlx Kpumepues
Kauecmea u Mexauu3m 6blYUCIeHUs UHMEeSPalbHO20 NOKA3AMeN Kauecmeda YnpasieHusl.

Knwwuesvie cnosa: ynpasnenue BY3om;, modenv oyenxku kawecmea ynpasieHus; Gaxmopol
oesmenvrocmu BY3a.
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A MODEL OF ASSESSING THE QUALITY OF MANAGEMENT DECISION MAKING
IN THE UNIVERSITY

The article describes a model for calculating the criterion of quality management educational institution which
is basis on the performance of the university. A set of particular quality criteria and mechanism for calculating the
integral indicator of quality control is proposed.
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ABTOMATHU3ALIHA U YVIIPABJIEHUE
TEXHOJIOTUIECKUMHA ITPOLJECCAMHA U IIPOHU3BOLCTBAMH

V]IK 66.042.36 .
C.1. IIOIUTABHbBIN, A.1. CY3JAJIBLIEB

ABTOMATU3AIIA KOHTPOJIA BJIA’KHOCTHU U3AEJIUA
N TEMIIEPATYPBI B IIEYA
B ITIPOIIECCE YIIPABJIEHUS BBIITEYKON U3IEJIAN
IMMIIEBOI'O HASHAYEHMUSA

B oannoit cmamve npedcmasnenvi OCHO8bL CROCOOQA VYRPAGICHUS. bINEUKOU U30ENUl NUUEE020
naznauenus. Tlpeonosicen cnocob peanuzayuu 0aHHO20 CNOCoba Npu NOMOWU ANNAPAMA HEYemKOU JI02UKU.
Taxoce 6 cmamve npedcmasien nPoyecc MOOCIUPOSAHUs CUCIEMbL YAPAGICHUS 6 NaKeme NPUKIAOHbIX
npoepamm Matlab.

Kniouesvie cnosa: asmomamuzayus,; mooenv, npoyecc svineuku, Heuemxas ioeuxa, Matlab.
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AUTOMATION OF CONTROL OF HUMIDITY PRODUCTS
AND TEMPERATURE IN OVEN DURING MANAGEMENT BAKING EDIBLE PRODUCTS

In this article the basics of control method baking edible products is presented. A way to implement this
method using fuzzy logic is proposed. Also in the article the process of modeling the control system in a packet as-
application program Matlab is shown.

Keywords: automation; model; baking process; fuzzy logic; Matlab.
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YJIK 681.518.2

b.C. YETBEPUKOB, M.C. UEITUYPOB

ABTOMATHU3ALIUSA ITPOHECCA ONEHKHN TOYHOCTHU KAHABKH KATAHUSA

IMPU U3I'OTOBJIEHUU JIAIIBI BYPOBOT'O 1OJIOTA

B cmamve paccmompenvl sonpocwi, cési3aHHLIE ¢ NPUMEHEHUEM dA8MOMAMUIUPOBAHHOU OYEHKU
MoYHOCMU OpMbL NPU NOAYYEHUU NPOPUIS KAHA8KU Kamanus Janvt 6yposoco odonoma. Ilpusooumcs
obocHosanue 8vlbopa OeCKOHMAKIMHO20 Memood UMEPeHull 015 KOHMPOs MOYHOCMU GOpMbl KAHAGKU
xkamanusi. Taxoice 8 pabome npedcmasnenvl OI0K-cXxema nPoyedypbl OYEeHKU KPY2AOCMU KAHABKU KAMAHUs U
cxema pacnonodceHust npubopa KOHMpPOIsi U NPUCHOCODNeHUs. C 3aKPenJIeHHOU 6 HeM Janou 6 npoyecce
usmepenutl. I[lokazana pemennas OuacpamMma GbINOIHEHUsE KOHMPOJsSL Uz0eaus, u npusedena opmyaa ons
paciuema @pemeHu, HeobXo0umoeo 011 npogedenuss KOHmpons. Peamuzayus npednacaemozo asmopamu
Memooa asmMoMAmMu3UpPOBAHHOU OYEHKU MOYHOCU QOPMbl KAHABKU KAMAHUS NO380J5em OO0CMUSHYMb
COKpAUeHUs: MamepuaibHblX 3ampam HA U320MOGIeHUe Janbl NPU YCI08UlU, YMO 8peMsi MAKMAa 6binyCcKa
u30enull He npegvlulaem 6PEeMeHl 6bINOTHEHUsL KOMNLEKCA U3MEPEHUI.

Knrwueewie cnoesa: MOYROCNb, asnMomamu3ayusl, usmepernue, ()OJZOWZO,' KaHaeKda.
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PROCESS AUTOMATION OF ACCURACY APPRAISAL OF FILLING RIFFLE FOR
MANUFACTURING DRILLING BIT LEG

The article deals with issues related to the use of automated evaluation form accuracy in the preparation of the
profile groove skating foot drill bit. The rationale for the choice of non-contact measurement method to control the
accuracy of the groove shape skating. Also in the paper presents a block diagram of the assessment procedure
roundness groove skating and layout of the instrument and control devices with a fixed him with his paw in the
measurement process. Is a timing chart performance monitoring products, and a formula to calculate the time required
for inspection. The proposed method the authors evaluate the accuracy of the automated form grooves skating achieves
reduce material costs for the production of clutches, provided that the exhaust stroke of products does not exceed the
performance of a complex measurement.

Keywords: precision; automation; measurement; drill bit; riffle.
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MATEMATHYECKOE U [IPOI'PAMMHOE OBECIIEYEHUE
BBIYUCITUTEJIBHOM TEXHUKHU U ABTOMATU3HPOBAHHBIX CUCTEM

YK 681.3

0.B. KOHIOXOBA, A.A. MUTHUH

IMPOI'PAMMHAS PEAJIN3ALIUA
AJITOPUTMOB INTPOBEPKHU JEKOMIIO3UMIINHN
HA COEJVHEHME BE3 IIOTEPHh 1 HA COXPAHEHUE 3ABUCUMOCTEM
HA SA3BIKE ®YHKHUWOHAJIBHOI'O IPOI'PAMMMUWPOBAHUSA HASKELL

B cmamve pacemampueaemcs OOUH U3 BO3MOICHBIX sapuanmoe I’lpOZpLZMMHOZZ peanruzayuu
ajeopumma npoeepKu aeKOM}’ZOS’uZ{MM Ha coedunenue 6e3 nomepsv U ajicopumma nposepKku ()eKOMI’ZOS’MLlMM Ha
coxparneHue 3a8UCUMOCHIEIL.

Knioueswie cnosa: omnowenue;, 0ekoMnO3uYUss OMHOUWEHUU,; AROPUMM NPOSEPKU OeKOMNOUYUL HA
coeduHenue H6e3 nomepyb, aleoPUMM HPOGEPKU 0EKOMNOZUYUU HA COXPAHEHUE 3aBUCUMOCTIEL; NPOSPAMMHASA
peanuzayusi Ha s3vike GYHKYUOHANbHO20 npoepammuposanusi Haskell.
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IMPLEMENTATION OF THE LOSSLESS-JOIN DECOMPOSITION
VALIDATION ALGORITHM AND DEPENDENCY-PRESERVATION
DECOMPOSITION VALIDATION ALGORITHM IN HASKELL

In this paper there is little description of task one of the possible ways of implementation of the
lossless-join decomposition validation algorithm and dependency- preservation decomposition validation
algorithm in Haskell.

Keywords: relation; relation decomposition; lossless-join decomposition validation algorithm;
dependency-preservation validation algorithm; implementation in Haskell.

BIBLIOGRAPHY (TRANSLITERATED)

1. Gordienko A.P. Teoriya proektirovaniya relyacionny’x baz danny’x: uchebnoe posobie. — Orel: OrelGTU,
1999. -42s.; il.

2. Mejer D. Teoriya relyacionny’x baz danny’x: per. s angl. — M.: Mir, 1987. — 608 s.; il.

3. Dejt K.Dzh. Vvedenie v sistemy’ baz danny’x, 7-e izdanie: per. s angl. — M.: Izdatel’skij dom «Vil’yamsy,
2001. - 1072 s.; il. — paral. tit. angl.

4. Garsia-Molina G., UI’'man D.Dzh., Uidom Dzh. Sistemy’ baz danny’x. Polny’j kurs: per. s angl. — M.:
Izdatel’skij dom «Vil’yams», 2003. — 1088 s.; il. — paral. tit. angl.

5. Informaciya po yazy’ku Haskell [E’lektronny’j resurs]. — URL: http://www.haskell.ru.

6. Xolom’yov, A. Uchebnik po Haskell [E’lektronny’j resurs]. — URL: http://anton-k.github.io/ru-haskell-
book/files/ru-haskell-book.pdf.

7. Dushkin R.V. Funkcional’noe programmirovanie na yazy’ke Haskell. — M.: DMK Press, 2007. — 608 s.; il.

VJIK 654.172
H.A. OPEILIVH, B.C. IIYMWJIWH, E.I'. 3ABOJIAEB, 0.3. ETUH

MATEMATHUYECKHUE ACIIEKTbBI MIEHTU®UKALINU KAIPA-BCTABKHU
B MYJIbTUMEJUIHHOM IMMOTOKE

B cmamve paccmampusaromca mamemamuyecKue dacnekmvl uUoeHmuguKayuu Kaopa-6cmaski 8
MYTbMUMEOUNIHOM HOMOKE HA OCHOBE UCHONb30BAHUS MEMOOUKU OYEHKU IKCHPEMATbHOU CYMMAPHOU
oupghepenyuanvroll sprocmu U300paAdHCeHUll NOCIe008AMENbHOCU KAOPOS.

Kniouesvie cnosa: myrsmumeouiinsiii nOmMoK, Kaop-6cmaska; UHMEHCUSHOCMb NUKCEs; APKOCHb
U3006padiceHus Kaopos.
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MATHEMATICAL ASPECTS IDENTIFICATION FRAME-INSERTION INTO THE MEDIA STREAM

The article deals with the mathematical aspects of the identification of the frame-insert in a multimedia
stream, through the use of valuation techniques extreme total differential brightness image frame sequence.

Keywords: multimedia stream; the frame insert; the intensity of the pixel; brightness of the image frames.
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TEJIEKOMMYHUKAILTHMOHHBIE CUCTEMbBI 1 KOMIIBIOTEPHBIE CETH
YK 004.054
I''X. UP3AEB, HM. 'AJIDKUEBA

OYHKIIMOHAJBHASA MOJAEJIb MOHUTOPUHI'A U AHAJIU3A
COCTOAHUA UHOOPMAIIMOHHO-KOMMYHUKALIMOHHBIX CUCTEM
COBPEMEHHBIX ITPEJITPUATHI

Paccmompenvr 3a0auu monumopunea u anaiuza cocmosHus UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIX
cucmem mpeonpusimus, peuiaemvie 6 xo0e ayouma. Ilpednodiceno pewienue, KOmMopoe HNO36015em
HAKAnIueams 8 6ude MAaccueo8 8 0Oaze OAHHbLIX MeKywue 3HAYEHUs NApaMempos UHDOPMAYUOHHO-
KOMMYHUKAYUOHHBIX CUCMEM, a4 3ameM CPABHUBAMb UX C HOPMAMUGHLIMU 3HAYEHUAMU 051 NPUHAMUSL
nocnedyrowux pewenuti 00 ynpasnenuu oo6vekmamu. MoHumopune ocywecmensaemcs N0 HUMICHUM U 6ePXHUM
NOPO20BHIM ZHAUEHUAM NAPAMEMPOS, YMO CYUCMBEHHO CHUNCAEM KOIUYECTNB0 Peazuposanuli CUCHeMbl Ha
U3MEeHeHUe COCMOAHUAL.

Knirouesvie cnosa: qubOpMaT/ﬂtOHHO-I’I’le]leKOMMyHMKaL;MOHHaﬂ cucmema, MOHUMOPUHZ co6b1muﬁ;
nopocoeoe 3HavdenHue napavempd, HopmamuerHoe 3naverue napamempa.

CIIUCOK JIMTEPATYPbI

1. HpzaeB I'.X. DkcnepTHbI MeTOH ayanTa Oe3omacHOCTH MH(OpMaMOHHBIX cucTeM // BecTHHK
JlarecTaHCKOTO TOCYZapCTBEHHOTO TEXHHYECKOTO yHHMBEpcHTeTa. TexHmueckue Haykw, 2011, —
T.1.—Ne20.-C. 11-15.

2. I'youna E.A., UpzaeB I'.X., AneeBa M.I. IIpoextupoBanne HH()OPMALMOHHOW CHUCTEMBI Ha
ocHoBe cBsizbiBaHusl CASE-uHCcTpyMeHTapus 1 pensiunoHHoW 6a3bl naHHbIX // Hayka n OusHec:
iyt passutas, 2014. — Ne 4(934). — C. 75-79.

3. AukacoB A.B., Kpasen O.f. Cucrema MOOMIIBHBIX MPOTPAMMHBIX areHTOB AJsl OOCITYXKHBaHUS
TEeppUTOpHANIbHO-pacpeiesieHHbIX cereil // MHdopManroHHbIE TEXHOJIOTUH MOICITUPOBAHUS U
ynpasienus, 2014, — Ne 5(89). — C. 416-422.

4. BnagumupoB A.B. MogenupoBaHue B3aUMOJICHCTBUS areHTOB B aJalTUBHONH areHTHO-
OpPHEHTHUpPOBaHHON HMH(pOpManMOHHON cucteme // CUCTeMBbl yHpaBieHUs W HWH(POPMALUOHHBIE
texnoaorun, 2013. —T. 53. — Ne 3.1. — C. 201-104.

Ne4(90)2015




Hay4Ho-mexHu4Yeckull XypHan

Hp3aeB N'amug Xaii0yaaeBuy

®I'BOY BIIO «/larecTanckuii rocynapcTBEHHBIN TEXHHYECKUH YHUBEPCUTET», T. Maxadkaia

Kananmat TexHWYecKMX HayK, MOOHEHT Kadenpsl «H(bOpMAIMOHHBIE TEXHONOTHM W TPHKIaTHAS
nH(pOpMaTHKa B SKOHOMHKE»

Ten.: 8 928 504 56 84

E-mail: irzajev@mail.ru

I'apzxneBa Hauna MaromeaoBHa

OI'bBOVY BIIO «/larectanckuii rocyiapcTBEHHBIN TEXHUYECKUI YHUBEPCUTET», I. Maxaukana

Kanmunar 5kOHOMHYECKMX HayK, crapliuii mpenojaBatenib Kadenpsl «/H(pOpManMoOHHBIE TEXHOJIOTHU M
NPUKJIAIHAs THPOPMATHKA B SKOHOMHUKEY

Ten.: 8 928 249 78 45

E-mail: gnm-19@mail.ru

G.X. IRZAEV (Candidate of Engineering Sciences,
Associate Professor of the Department «Information technology and Applied Informatics in Economics»)

N.M. GADZhIEVA (Candidate of Engineering Sciences,
Senior Teacher of the Department « Information technology and Applied Informatics in Economics»)
Daghestan State Technical University, Makhachkala

FUNCTIONAL MODEL OF MONITORING AND ANALYSIS
OF COMMUNICATION AND INFORMATION SYSTEMS OF MODERN ENTERPRISES

Are considered tasks of monitoring and analysis of information and communication systems of the enterprise,
which are solved in the during the audit. Offers a solution that allows accumulating in the database arrays current
parameter values information and communication systems, and then compare them with standard values for the
subsequent decisions on the management of objects. Monitoring is carried out by the lower and upper threshold values
of parameters, which significantly reduces the number of system response to changes in the state.

Keywords: information and telecommunication system; monitoring of events; threshold value of parameter;
standard value of parameter.
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HH®OPMALJHOHHAA FE30IIACHOCTb 1 3ALIJUTA HHOOPMALIUI
VK 543.42:004.056
N.B. AHUKWH

METO/I HEUETKOM OHEHKHA KPUTUYHOCTHU AKTUBOB
KOPIIOPATUBHOM HH®OPMAIIMOHHOM CETH

B cmamve npednacaemcs memoo OyewKu KPUMUYHOCMU —AKMUBOE 6 KOPHOPAMUBHOT
ungpopmayuonnoti cemu (KUC). Memoo ucnonvzyem paspabomannyio modenv KHUC, yuumovieaem
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UHopMayuoHHbIe cucmeMbl U mexHosI02uu

83auMoO0elicmeue aKmueo8 pA3IUYHbIX 6U008, A MAKdCe CHOcobeH pabomamb 8 YCI08UAX pazbpoca
IKCHEPMHBIX MHEHULl U KAYECMBEHHO20 XApaKmepa 4acmHuulx nokazamenell ywepba. [ns gopmuposanus
OYEHOK KPUTNUYHOCIU AKMUBO8 UCHONb3VIOMC MEMOObl MeOpUU HeYemKUX MHONICECME U Memoo aHAIU3A
uepapxuti. Memoo mooicem Ovimb UCNONB308AH OISl OYEHKU Yujepba om peanusayuu yepo3 npu OoyeHke
puckog ungpopmayuonnotl bezonacrocmu 6 KUC

Knwouesvie cnosa: unpopmayuonnas 0e30nacHOCMb;, OYeHKA yuepda, Heyemkoe MHONCeCmEo,
Memoo ananu3a uepapxuil.
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FUZZY ASSESSMENT OF ASSETS IN TELECOMMUNICATION NETWORKS
We suggest a method for fuzzy assessment of assets in telecommunication networks. This method uses a model
of network. It can work under the uncertainty of data and qualitative character of particular indicators of risk. We use
fuzzy sets and analytic hierarchy process. This method can be used for impact and risk assessment in
telecommunication networks.
Keywords: information security; impact assessment; fuzzy set; analytic hierarchy process.
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VIK 621.391
K.A. BATEHKOB

JIMHEMHBIE MOAYJISINUS U JEMOLYISINUS
JIJIS1 BECIIPOBOJIHOT'O KAHAJIA CBSI3U
C 3AMUPAHMSIMA HAKATAMM

Cunmesupoeamnvl OuUcKpemuvie 0moOpadceHus 6ecnpo8oOH020 KAHANA CEA3U 8 COOMEEMCMBUU C
Kpumepuem MUHUMYMA CPEOHEeK8aOpAMU4eckol OWUOKY MexHcOy CUSHANAMU HA 6X00e U HA 8blx00e
00pazyemoz20 OUCKPemHO20 KAHANA Npu O02PAHUYEHUU HA SHEePIUl0 Nepeoasaemvlx CUSHANo08. BuiuucieHu
mMampuysl MOOYAAYUU U  0eMooyriayuu Oas  ucciedyeMol Mmooeiu 0Oecnpo8oOH020 KAHANA C6A3U C
ucnonvzoeanuem mamemamudeckoco nakema MathCad. [lposedena oyenka mexnuueckoeo s¢pgexma
JIUHEUHBIX CO2NACOBAHHBIX MOOYIAYUU U 0eMOOVIAYUY 0151 OeCnPOBOOHO20 KAHANA CBA3U C 3AMUPAHUIMU,
pacnpedenennbimu no 3akony Haxacamu. B kauecmee kanana céa3u pacCMampueaics Kanail ¢ UMNYabCHOU
Xapaxmepucmuxol udedaibHo20 noioco8ozo guibmpa 6 ouanazone om 1 I'Ty oo 1,1 I'Ty u adooumusHvim
benvim eayccosckum utymom. Ilpodemoncmpuposano Hanuuue sHepeemuyeckoeo eviucpviuia 0o 0,68 ob
npeonazaemuvix pewenull OMmHOCUMeNbHO CIMAHOAPMHOU MOOYIAYUU capMoHudeckumu Hecywumu. Ilpuuem
HAUOOILWUTL IHEepeeMU4ecKull 8blucpblil, 6 MOM HUCAe U NO CPEOHEK8AOPAMUHECKOMY OMKIOHEHUIO,
Habodaemcs 8 061acmu CpeOHUx OMHOUIeHUN CpeOHell IHEP2UU K CHEKMPATbHOU NIOMHOCHU wyMda (OKOJL0
10-30 0B). Ommeueno cHudCeHUe CPEOHEKBAOPAMUUECKOU OWUOKU — 6CAeOCmeue  Ccmabuiu3ayuu
KO uyuenma nepeoauu KaHaia ceéa3u u Kax pe3yibmam — yeeaudeHue OMHOWEHUs CUSHAT-NOMEeXd HA
8bIX00€ 0eMOo0YIAMOPa NPU 3A0AHHOU CPeOHell FHePeUU K CNeKMPAIbHOU NIOMHOCIU UWYMA.

Kniouesvie cnosa: 6ecnposoonbviii Kanan cesasu, OUCKpemHuoe omoopaxiceHue HenpepovieHo20 Kanaua
c853U;, MOOYIAYUs,; Oemooynsayus, pacnpedenenue Haxaeamu,; 3amupanus, cpednekgadpamuieckas omuoxa.

CIIMCOK JIMTEPATYPBI

=

Ali-Yahiya T. Understanding LTE and its Performance. — NY: Springer, 2011. — 250 p.

2. Hanzo L. and others. MIMO-OFDM for LTE, WiFi, and WiMAX: Coherent Versus Non-
coherent and Cooperative Turbo-transceivers / L. Hanzo, J. Akhtman, L. Wang, M. Jiang. — UK:
John Wiley & Sons Ltd, 2011. — 658 p.

3. Fazel K., Kaiser S. Multi-carrier and Spread Spectrum Systems: from OFDM and MC-CDMA to
LTE and WiMAX . — 2nd ed. — Chichester: John Wiley & Sons Ltd, 2008. — 260 p.

4. Kaiser T., Zheng F. Ultra Wideband Systems with MIMO. — Chichester: John Wiley & Sons Ltd,
2010. — 254 p.

5. Molisch A.F. Wireless Communications. — 2nd ed. — Chichester: John Wiley & Sons Ltd, 2011.
— 827 p.

6. 3woxko A.I'. u ap. Teopus snextpuueckoit cesi3u: yueo. st BY3os / A.I'. 3roko, 1./1. KioBckuit,

B.U. Kopxwuk, M.B. Hazapos; mox pen. ./1. KimoBckoro. — M.: Pagmno u cBs3p, 1999. — 432 c.

No4(90)2015



http://elibrary.ru/contents.asp?titleid=37123
http://elibrary.ru/contents.asp?titleid=37123

UHopMayuoHHbIe cucmeMbl U mexHosI02uu

10.

11.

IIpoxuc JIx. Iudposas cBs3e: mep. ¢ anra. mox pen. J.J[. Kimosckoro. — M.: Pagmo u cBs3b,
2000. — 800 c.

barenkoB K.A. Martemaruueckoe MOJEIMPOBAHNE HEMPEPBIBHBIX MHOTOMAPaMETPUIECKUX
KaHaJIOB CBsI3M B onepaTopHoii popme // Tenekommynukanuu, 2013. — Ne 10. — C. 2-4.

barenkoB K.A. Heobxomumple yCIOBHS ONTHMAaIbHOCTH OIEPATOPOB MOAYISIIHA |
JemMonynsun // MHoTosmepHbIe TPOIECCOphl, MapaiensHoe mporpamvupoBanue, [IJINC,
cucteMbl 00paboTku curHanoB: c0. cT. / coct. A.B. Kanaues, B.B. benozepckux. — bapnay,
2013. - C. 58-62.

bareakoB K.A. OOOOIIEHHBI  TPOCTPAHCTBEHHO-MATPUYHBI  BHA  JHEPTETHICCKUX
orpaHuueHuii cucteM cBs3u // W3Bectuss TyabCKOTO TOCYAapCTBEHHOTO YHHBEPCHUTETA.
Texuanueckue Hayku, 2013. — Ne 3. — C. 238-245.

bareakoB K.A. JluckpeTHbIE OTOOpPaKEHHMsS HENPEPHIBHOTO KaHajla CBSI3W Ha OCHOBE
o0o6menHoro paga @ypre // BecTHuk Ps3zaHCKOro rocyaapcTBEHHOTO paIdOTEXHHUUECKOTO
yHHUBepcuTeTa. — Ps3anb, 2013. — Ne 1 (Beimyck 43). — C. 12-20.

Barenkos Kupuin Anexkcanaposuy
Axkanemus ©CO, r. Open

Kanaunar TeXxHHUECKUX HayK, COTPYIHUK
E-mail: pustur@yandex.ru

K.A. BATENKOV (Candidate of Engineering Sciences, Employee)
Academy of Federal Agency of Protection of the Russian Federation, Orel

LINEAR MODULATION AND DEMODULATION FOR WIRELESS CHANNEL
WITH NACAGAMI FADING

Wireless channel discrete mappings under the minimal average squared error criterion between signals on
generated discrete channel input and output on limit of transmitted signals. Matrixes of modulation and demodulation
for wireless channel model analyzed with utilizing of mathematical software suite MathCad. Performance evaluation of
linear matched modulation and demodulation for wireless channel with Nacagami fading is carried out. Channel with
pulse response of 1-1,1 GHz pass-band filter and additive white Gaussian noise is considered. Energy gain to 0,68 dB
of proposed settlements in regard to standard modulation by harmonic oscillation is shown. Energy gain maximum
(and also under the average squared error) is watched in and around mean ratios of energy to noise power spectral
density (near 10-30 dB). Average squared error decrease as a result of channel transmission gain stabilization and
consequently signal—noise growth on desired ratios of energy to noise power spectral density is marked.

Keywords: wireless channel; continuous channel discrete mappings; modulation; demodulation; Nacagami
distribution; fading; average squared error.
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TPEBOBAHUA
K 0hOPMJICHHIO CTATBHM VISl OYy0JIMKOBAHUS B AKypHAJIe
«HdopManHOHHBIEC CHCTEMBbI U TEXHOJIOTHID)

OBLIUE TPEBOBAHUA

O0pem MaTepuaina, MpeLIaraeMoro K MyOJMKaluy, M3MepsieTcs CTpaHuIaMH TEKCTa Ha JIHMCTax
¢opmara A4 u comepkur OT 4 A0 9 CTPAHMU; BCE CTPAHMLBI PYKOMHCH JOJDKHBI UMETh CIUIOIIHYIO
HyMepaLuio.

B onHoM cOopHuKE MOXET OBITh OIyONHMKOBaHAa TOJNBKO OJHA CTaTbhsg OJHOIO aBTOPA, BKJIIOYAS
COaBTOPCTBO.

[TnaTa ¢ acmupaHTOB 3a MyOIMKALNIO PYKOIIHCEH HE B3UMAETCSI.

AHHOTanuu Bcex MyOJIMKyeMbIX MaTepHajoB, KJIIOYEBbIE CJI0Ba, MHGpOpManus o0 aBTOpax, CIUCKH
IUTEepaTypsl OyIyT HaXOOWTHCS B CBOOOJHOM JIOCTYIlE Ha CaliTe COOTBETCTBYIOLIETO JKypHala M Ha caiire
Poccuiickoii HayuHOH 31ekTpoHHOM OubnroTeku — PYHOB (Poccuiickuii MHAEKC HAYYHOTO IMTHPOBAHMUS).

TPEBOBAHUSA K COIEPXXAHUIO HAYYHOI CTATBU

Hayunas craTtes, mnpenocraBisieMas B JKypHaubl, IOJDKHA HMETh CIeLylole o0s3aTejbHble
AIIEMEHTHI:

— II0CTAaHOBKa MpOoOJIEMBbI MU 33[a4u B OOLIEM BUJE;

— aHaJIu3 JOCTWXKEHUH M MyOJIHKauui, B KOTOPBIX MpeiaraeTcsl pelieHne JaHHOW MpoOaeMbl Win
3aJauu, Ha KOTOPbIE OIMPAETCS aBTOP, BbIIICJICHIE HAYYHOW HOBU3HBI;

— HCCIIeAOBATEIbCKAsl YacCTh;

— 000CHOBaHHUE MOJTyYCHHBIX PE3yIbTATOB;

— BBIBOABI 0 [JAHHOMY WCCIICIOBAaHHWIO M MEPCHEKTHBHl OajJbHEUIIEr0 pa3BUTHSA JAaHHOT'O
HalpaBJICHUS;

— Oubnuorpadusi.

TPEBOBAHUS K O®OPMJIEHUIO HAYYHOM CTAThU

Crares nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHapHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS 10 IIUPUHE; a0d3auHblid orcTyn — 1,25 oM, npaBoe moie — 2 cM, JieBoe
moJie — 2 CM, TI0JIs BHU3Y U BBEPXY — 2 CM.

Oobs13aTesIbHBIE )1eMEHTHI:

- YIK
— 3arJjiaBue (Ha pyCCKOM M aHIVIMIICKOM SI3bIKAX)
— aHHOTauus (Ha PyCCKOM U AHIVIMICKOM SI3bIKAX)
— KJIIOYeBbIe CJIOBA (HA PYCCKOM M aHIVIMIICKOM SI3bIKAX)
CIHCOK JIMTEPATYPhl, HA KOTOPYIO aBTOP CChIJIAETCS B TEKCTE CTAThH.

TABHI/IL[I)I PUCYHKH, ®OPMVYJIbI

Bce Tabnuipl, puCyHKH M OCHOBHBIC (DOPMYIIbI, NPUBEIEHHbIE B TEKCTE CTATbH, NOJDKHBI OBITH
MPOHYMEPOBaHBI.

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHbI#
mpudt — 12 pt, xpynueii uagexkc — 10 pt , menkuit mHmekc — 8 pt. Mopmyiabl, BHEAPEHHbIE KaK
u3o0pakenue, He jgomyckarwTtcs! Pycckue u rTpedeckme OyKBB, a Takke 00O3HAUCHUS
TPUTOHOMETPUYECKUX (QYHKIINI HAOUPAIOTCS MPSIMBIM MIPUPTOM, JTATHHCKHAE OYKBBI — KYPCUBOM.

Pucynku u apyrue wUmIOCTpauuu (YepTeskH, Tpaduku, CXeMbl, JUarpaMMbl, POTOCHUMKH) CIIEIyeT
pacronarath HEMOCPEICTBEHHO TOCNE TEKCTa, B KOTOPOM OHHW YIOMHWHAIOTCS BIEpBbIC. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTNPaBJIAHHBIM, MPEJCTABISIOTCS B BUJIE OTACIBHBIX (ailiioB B Gopmate
*.eps (Encapsulated PostScript) nim TIF pazmepom we menee 300 dpi.

CBEJEHHUSA Ob ABTOPAX

B xoHIie crathy npuBoasTcs HabpanHble 10 pt cBeneHnst 00 aBTOpax B TaKOW MOCIEI0BATEILHOCTH:
(dbamuiust, UM, OTYECTBO (HONMYKUPHBIHA IWPHT); yUpeKICHHE UM OPraHU3alus, yueHas CTENeHb, YUeHOe
3BaHUe, JOJDKHOCTb, aJipec, TesneoH, 3JeKTpoHHas noura (0ObuHbIN mpudT). CBeneHus 00 aBTOpax TaKKe
MPEOCTABIISIOTCS OTICIBHBIM (DaiioM 1 00sI3aTENBHO JYOIUPYIOTCS Ha aHTIIHUCKOM SI3bIKE.
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