PA3PABOTKA MEXAHW3MOB NOJJAEPKKHW ITIPUHATHUS PEINEHUN
VIS OITUMU3AIIMU TPAEKTOPUU OBYUEHMUSA
H.B. SIpunkoBa

B crathe paccMaTpuBaCTCAd 3aa4a ONITUMHU3AILNU TPACKTOPUU O6y‘IeHI/I${ cricnyaincra. Hpe,Z[J'IO)KeHI;I MCXaHHU3MBI
TMOAACPIKKU NPUHATUSL peIJ_IeHI/Iﬁ JUIs BI;I60pa I/IHZ[I/IBI/IZ[yaJ'ILHoﬁ 06paBOBaTeJ'ILH0171 TPaCKTOPpUU

KirodeBsle c1oBa: ONTHMAaNbHAS TPAECKTOPHsI, 00yUIeHHE, CIIEIHAIUCT

MECHANISMS FOR SUPPORT DECISION-MAKING FOR OPTIMIZATION
OF THE TRAJECTORY OF TRAINING
N.V. Yarchikova

In this article mechanisms of definition individual trajectories for training of a specialist are described

Key words: optimum trajectory, training, specialist



HNCCIEAOBAHME HAJIEZXKHOCTH RAlD-O MACCHBOB B CUCTEMAX C
PEIVINKAIIUEN TAHHBIX
M.B. JIokmuH

B craTbe paccmaTpuBaroTcs mpoOJIeMBl, CBI3aHHBIE C TOCTPOCHNUEM OTKa30yCTOWYMBEIX cucTteM Ha 6asze RAID-0 mac-

cuBoB. [IpoBoanTCSs MOJIEMMpOBaHIe pabOTH CHCTEMBI CEPBEPOB C UCIIOIb30BAHIEM PEIUTHKAINHN JAaHHBIX KaK HHCTPYMEHTA
HOBBILICHUS HAJASKHOCTU CHCTEMBL. [10Ty4eHbl pe3yabTaThl paboThI U1 CUCTEM BILIOTH JI0 32 CEPBEPOB C KOJIMYECTBOM JIHC-
KOB B MaccuBe 110 16

Kiouessie cnosa: RAID, CYB/I, 0Tka30yCTOMYHBOCTD, peILTUKALINS

RESEARCH OF FAULT TOLERANCE RAID-0 ARRAYS IN SYSTEMS
WITH DATA REPLICATION
M.V. Lokshin

In article it is considered the problems connected with creation of failure-safe systems on the basis of RAID-0 of massifs.
Modeling of work of system of servers with use of replication of data, as instrument of increase of reliability of system is carried
out. Results a job for systems are got, up to 32 servers with quantity of disks in the massif to 16

Key words: RAID, DBMS, failover, replication



PA3PABOTKA MO/IEJIEN BBIBOPA TAKTHKH JIEYEHHS OPTOJIOHTHYECKHUX
MATOJIOTA HA OCHOBE PETPECCHOHHOTI'O AHAJIN3A
E.I'. T'opaeesa, E.H. KopoBun

B nannol craThe OBLIO MMpOaHAJIM3UPOBAHO NPUMEHEHUE OPTOAOHTHYCCKUX alllapaToB pa3JIMYHOTO BHU/ia, UCIIOJIbB3YEC-
MBIX B LECIIAX JICUCHUS aHOMAaJHit 3y60'{€HIOCTHOﬁ CUCTEMBI C Z[aj'[];HefHHefI O6pa60TKOI71 NOJIYY€HHBIX JaHHBIX HA OCHOBE peE-
TPECCUOHHOI'O aHaJIn3a

KirodeBsle c10Ba: OPTOAOHTHYECKHE NTATOJNIOTHH, TIPUKYC, 3yOHBIE TyTH, PErPECCHOHHBIN aHATH3

DEVELOPMENT MODELS OF CHOICE THE ORTHODONTIC ABNORMALITIES
TREATMENT ON THE BASIS OF REGRESSION ANALYSIS
E.G. Gordeeva, E.N. Korovin

In this article use of orthodontic devices of various look used for treatment of anomalies of ortodontic system with further
processing of obtained data on the basis of the regression analysis was analysed

Key words: orthodontic pathology, bite, dental arch, regression analysis



HNCIOJBb30BAHUE LDPC-KOAOB
JLLH. KopoTtkog, A.B. bamxupos, .B. CBupuaona

B naHHO# cTaThe MPUBOAUTCSA 0030p KOJa ¢ MaJIOH INIOTHOCTBIO IIPOBEPOK Ha YeTHOCTh. O030p BBHIIOJIHEH B KOHTEKCTE
AITOPUTMOB KOJMPOBaHUS MH(GOPMALHU, PEKOMEHAYEMbIX CTaHAAPTAMHU, PEIIAMEHTUPYIOIMMH PEaTU3aIHI0
COOTBeTCTBYIOIINX TexHonoruil. [IpuBoaurcs onucanne LPDC-kona HeCKOIBKUME criocobamMu

Kimrouessie cnoBa: LDPC-xon, ctannaprDVB, nmpoBepounas maTpuia

USING LDPC-CODES
L.N. Korotkov, A.V. Bashkirov, 1.V. Sviridova

This article provides an overview of codes with low-density parity-check. Review made in the context of coding

information, the recommended standards governing the implementation of appropriate technologies. The description of the
LPDC-code in several ways

Key words: LDPC code, DVB, test matrix



SKCIEPUMEHTAJIBHO-PACUYETHBIN METO/I OITPEJIEJTEHUSI ﬂBYXC@FHAﬂbHOﬁ
MN3BUPATEJIBHOCTHU HU®POBBIX PAIUOIIPUEMHBIX YCTPOUCTB
B.M. Ilutoaun, C.H. [Ianbiues, H.A. Camouset, C.A. AKyJTUHUH

O0o0cHOBaHa METOIMKA BEISIBICHHS M KOJMIECTBEHHOH OIIEHKH OMAaCHOCTH MOOOYHBIX KaHAJOB IIpHeMa, 00yCIOBIIECH-

HBIX 3¢ QeKTaMi HHTEPMOAYJISIIIUKI BTOPOTO M TPETHET0 MOPSIKOB. MeToMKa BKIIIOYAET TAIlbl pacdeTa 4acToT H YPOBHEH
MPOJYKTOB MHTEPMOYJIALMH B HETMHEHHOM TpaKTe MPUEMHHUKA H U3MEPEHHE ITapaMeTPOB TOMEX03aIHIIIEHHOCTH TPHEMHH-
ka. MeToanKka OpHEHTUPOBaHA HA IPUMEHEHHE B IIPAKTHKE UCTIBITAaHUH IU(POBBIX PAIUONPUEMHBIX YCTPOUCTB Ha 3JEKTPO-
MAarHUTHYIO COBMECTHMOCTb U TOMEXO03AUIIEHHOCTh U OTINYAETCS] CHIKEHUEM TPYAOEMKOCTH HCIIBITaHUH

Kirouersie cnoBa: 3akoH pacnpeaciieHus, MIOTHOCTh paclpeaCIICHUSA BepOHTHOCTefI, MOMECHTHBIE XapaKTECPUCTUKHU 3a-
KOHa pacIipe€aCIC€HUus, METO q)OpMI/IpOBaHI/ISI CUrHajia

EXPERIMENTAL-CALCULATING METHOD FOR DETERMINING TWO-INPUT
SELECTIVITY DIGITAL RADIO RECEIVERS
V.M. Pitolin, S.N. Panychev, N.A. Samotsvet, S.A. Akulinin

The technique to identify and quantify the risk of side channels of reception, training-conditionality intermodulation effects
of second and third order. The procedure involves the steps of calculating the frequencies and levels of intermodulation
products in the nonlinear path of the receiver and measurement of noise immunity of the receiver. Methodology oriented to
application in practice test digital radio receivers for electromagnetic compatibility and noise immunity and reduce the
complexity of different tests

Key words: the distribution density of a probability distribution, the torque characteristics of the distribution law, the
method of the signal generation



OLHEHKA 9OPEKTUBHOCTU CTPATEI'HTYECKOI'O MEHEJI’)KMEHTA
KOMMEPYECKOM OPI'AHU3AIINU HA OCHOBE HEUETKHUX MO,Z[E.JIEI71
IMPUHSATUS PELLIEHUN
MLJI. JlanmuHa, P.H. ®eokTHCTOB

B craTbe paccMoTpeHbI MOAX0AB! K (JOpMHUPOBAHHIO TIEPCIIEKTHBHBIX PEIICHHUH 110 OLeHKe (D (EKTHBHOCTH BHIOOpA
CTpaTErMYeCKUX PELICHUN B paMKaX yIpaBJIeHHs KOMMEPUYECKO opraHu3aiyeil Ha OCHOBE MoJieeil Heu€TKOro BbIBOJA

Kurouersie cnoBa: CTpaTeFI/I‘{eCKI/Iﬁ MCHEKMEHT, IMTPUHATHUC peH.IeHPIﬁ, HEUETKHI BBIBOJ

ASSESSMENT OF EFFECTIVENESS OF STRATEGIC MANAGEMENT OF THE
COMMERCIAL ORGANIZATION ON THE BASIS OF INDISTINCT MODELS DECISION
MAKINGS
M.L. Lapshina, R.N. Feoktistov

In article approaches to formation of perspective decisions on an assessment of effectiveness of a choice of strategic decisions
within management of the commercial organization on the basis of models of an indistinct conclusion are considered

Key words: strategic management, decision making, indistinct conclusion



MATEMATHYECKUE METO/IbI MOJEJUPOBAHHWA TEILIOBBIX MOJIEMR
B TPEXMEPHOM CBOPKE HHTEI'PAJIBHBIX CXEM
B.®. bapa6anos, M.H. Apanos, H.H. I'pedennnkoBa

B nannol craThe pacCMaTpuBaOTCsI MaTEMAaTUICCKUE METOABL, IIPUMEHUMBIC U1 pacu€Ta TCIUIOBBIX MapaMETpPOB U MO-
JACINPOBaHUs TCIUIOBBIX oJieH B TpeXMepHOﬁ c60pKe HUHTETPAJIBHBIX CXEM

KiroueBsle cioBa: TpexMepHas cOOpKa, TeIUIoBoi aHanu3, GpyHkuus I'puna, pa3psIBHBI MeTox [anépkuna

MATHEMATICAL METHODS OF SIMULATION OF THERMAL FIELDS IN 3D-IC
V.F. Barabanov, M.N. Aralov, N.I. Grebennikova

In this article mathematical methods, applicable for calculation of thermal parameters and simulation of thermal
fields in three-dimensional integrated circuits packaging are considered

Key words: three-dimensional assembly, thermal analysis, Green's function, discontinuous Galyorkin's method



MATEMATHYECKAS MOJAEJb U OIITUMHN3AIIMOHHAS 3AJAYA COCTABJIEHUA
PACIIUCAHUSA OJIS1 MYJIBTHIIPOEKTHOM CUCTEMbBI C BPEMEHHBIMHA
U PECYPCHBIMU OT'PAHUUYEHUSIMU U KPUTEPUEM PABHOMEPHOM 3AT'PY3KH
C.A. Oj1eiiHAKOBA

B pabore npousBeseH aHa3 0cOOEHHOCTEH CHCTEMB], IIpeJHa3HaYeHHOH 171t (POPMUPOBAHNUS IUIAH-TPAHKOB

MPOEKTOB C OIPaHUIEHUSIMH Ha 00BEM HCIIOJIB3YyEeMBIX PECYPCOB B Ka)KIBIH MOMEHT BPEMEHH! M IUPEKTUBHBIH CPOK
BBIIIOJTHEHUSI KXKIOT0 TIpoekTa. [IpoekT npencraBiseT co0oil MOCIeJ0BaTeIbHOCTh B3aNMO3aBUCHMBIX padoT CO CIIydaiHON
JUINTEIBHOCTBIO. B pe3ynbTare Mmosy4yeHsl 3aBUCMMOCTH, O3BOJISIOIINE OIMCATh MATEMaTUYECKYI0 MOJEIb JAHHOW CHUCTEMBI
U chopMyIMpOBATH ONTUMH3ALMOHHYIO 33/1a4y IJIAHUPOBAHUS PabOThI CHCTEMBI

KiroueBrle ci0Ba: MaTeMaTHUeCKast MOJCIIb, nnaH-rpa(’pI/u(, BPEMCHHBIC OI'PAHUYCHUA

MATHEMATICAL MODEL AND OPTIMIZATION PROBLEM OF SCHEDULING
FOR MULTI - PROJECT SYSTEM WITH TIME AND RESOURCE CONSTRAINS
AND CRITERIA OF UNIFORM DOWNLOADS
S.A. Oleynikova

In this work the analysis the features of the system for forming schedule with restrictions of the resources and the due
date of each project is constructed. The project is a series of interrelated activities with random duration. As a result, the
dependences which allow describing a mathematical model of the system and formulating an optimization problem of the
planning system are considered

Key words: mathematical model, schedule chart, time constrains



INPUMEHEHUWE ITPUHIIMITIOB HEMPO-HEUETKNUX CETEM (HHC)
JIJISI IPOTHO3UPOBAHMS ITOTPEBJIEHUS DJIEKTPOOHEPTUU
B IPOU3BOJCTBEHHOMN COEPE
B.H. Kpsicanos, A.JI. Pynkos

B crathe paccMaTpuBacTCA NPUMEHCHUE HeﬁpO-He‘IéTKOﬁ MOJECIIN U1 NPOTrHO3UPOBAHUSA HOTpG6J'IGHI/I${ DJIEKTPOSHEPTUn
Ha IpUMEPE NMPONU3BOACTBEHHOI'O NIPEATIPUATHUS T'. BopOHema. I[aHa OKOHOMHYECCKAs OLCHKAa CHUXKCHUA IMOTEPh SHEPIUU 3a
CUET UCTOJIB30BAHUS npempraracMoro ajJropurma

KiroueBsle cioBa: MpOrHO3UPOBAaHHUE TIOTPEOICHIUS SNEKTPOIHEPT UM, SHEProcOeperaromue u 3Hepro3ddexTuBHbIe
NrOpUTMbl, HEUPO — HEUETKHUE CETH

APPLICATION OF THE PRINCIPLES OF NEURO AND INDISTINCT NETWORKS
FOR ELECTRICITY CONSUMPTION PREDICTION IN THE PRODUCTION SPHERE
V.N. Krysanov, A.L. Rutskov

In article application of neuro and indistinct model for electricity consumption prediction on the example of
«Elektrosignal», Voronezh is considered. The economic assessment of lowering of losses of energy due to use of offered
algorithm is given

Key words: electricity consumption prediction, energy saving and power effective algorithms, neuro — indistinct
networks



«@KECTKHUE» CKOJIBXKEHUS ITIOJIMHOMOB 110 HEITPEPBIBHBIM KOO PUIIMEHTAM
OUBOHAYYU. PE3YJIBTATHI YUCJIEHHbBIX SKCIIEPUMEHTOB
10.41. ArpanoBuy, H.B. KonneBas, A .H. lllexyasikos

IIpencraBiieHs! pe3yIbTaThl YUCIEHHOTO MOJISIHPOBAHMS MOBEICHHUSI KOPHEl MHOTOUJIEHOB IIPH TTIEPEeMEHHBIX
Kod¢durenTax u3 cemericrsa Gynkuit udonagan

Kumtouessle croa: uncna GuboHaTIH, peKypPEHTHBIE COOTHOLIEHHS, CKOJB3SIIIHE JIAKyHApHbIE MHOTOUJICHBI

“RIGID” SLIDING OF POLYNOMIALS WITH THE COEFFICIENT BELONG THE
FAMILY FIBONACCI FUNCTIONS. THE RESULTS OF NUMERICAL MODELING
Yu.Ya. Agranovich, N.V. Kontsevaya, A.N. Sheludiakov

Discussed the results of numerical modeling of the behavior of the roots of polynomials with variable coefficients from a
family of Fibonacci functions

Key words: Fibonacci functions, sliding lacunar polynomials



MATEMATHYECKHUE MOJEJIA YT PO3 HAPYHIEHUSA HEJIOCTHOCTU JAHHBIX
M MNPOLIECCOB MPOTUBOJAENCTBHUS TAKOI'O POJIA YTPO3AM B
PACHPEJEJEHHBIX CHCTEMAX OBPABOTKH OUHAHCOBOU HHOOPMALINN
A.B. lemuenkoB, M.®@. Cusunues, /[.B. Koporknx

IIpuBogsaTCcs MaTeMaTHUecKrue MOJENH MIPOLECCOB HAPYIIEHHs IIETTOCTHOCTH JaHHEIX B paclpeieIéHHBIX CHCTeMax 00-
paboTkH pUHAHCOBOI NMH(OPMAIMH U IPOIECCOB IPOTHBOIEHCTBHUS TAKOTO POJa yrpo3aM HH(POPMaMOHHON 0€30acHOCTH.
PaccmarpuBaroTcs 0COOEHHOCTH IPE/ICTaBICHIS MaTEMaTHIECKUX MOJIeNIel B BUIe aHAJTMTHIECKUX BBIpaXKEHUH

KiroueBsle ci0Ba: IEIOCTHOCTD JAaHHBIX, MaTEMaTHUECKast MOJEIb MPOLIECCOB HAPYIIEHHUS LIEIOCTHOCTH JaHHBIX, Ma-
TeMaTUYecKasi MOJIeNb IPOLIECCOB MIPOTUBOACHCTBUS yrpo3aM HapyLICHHUS LIEIOCTHOCTH JaHHBIX

MATHEMATICAL MODELS OF DATA INTEGRITY THREATS AND COUNTERACTIONS
IN DISTRIBUTED SYSTEMS FOR FINANCIAL INFORMATION PROCESSING
A.V. Demchenkov, M.F. Sizintsev, D.V. Korotkih

In given article described mathematical models of data integrity threats and corresponding counteractions in distributed
systems for financial information processing

Key words: data integrity, mathematical models



MNPEMMYIIECTBA UCIOJb30BAHUA KYCOUYHO-JTUHEMHOM ATIIIPOKCUMAIIAH
JTOIMYCTUMOM ABCOJIIOTHOM MOTPEINIHOCTH OIIEHUBAHUA
3AHATOCTU PAANOYACTOTHOI'O CIIEKTPA
A.B. Tokapes, ILII. Yypakos

IIpuMeHHTETHHO K OIIEHMBAHMIO 3aHATOCTH PAAHOYACTOTHOTO CIIEKTpa UCCIIEI0BaHa IIeIeCO00Pa3HOCTh IPUMEHEHHUS

Ha IIPaKTHUKe HECKOJIBbKNX BApHAHTOB BBIOOpA AOITyCTHMOI orpemHocTH. [Tokasano, 4To edCTBYIOMNE MEeXIyHapOAHBIE pe-
KOMEH/IAINH He 00eCIIeYynBaloT JOJDKHOTO OaaHca MEKTy KaueCTBOM OIIEHHBAHUS U 3aTPAuMBAEMbIMHU BEIYHCIHTEILHEIMI
pecypcamu. [IpemioxeHo IpaBuiIo BEIOOpa abCOIOTHOMN JTOMYCTHMOM ITOTPEITHOCTH OL[EHUBAHMsI, OPHEHTHPOBAHHOE Ha IIPAKTH-
YecKHe MOTPEOHOCTHU CITyKO paJHOKOHTPOIIS U peaTbHbIe BO3MOXHOCTH COBPEMEHHON PaJOKOHTPOIBHON TEXHUKU

KiroueBsle ciioBa: PaaAuOKOHTPOJIb, 3aHATOCTDH CIIEKTPA, JOIIYCTUMAas NOTPEITHOCT OLICHUBAHUA

ADVANTAGES OF PIECEWISE-LINEAR APPROXIMATION
OF THE SPECTRUM OCCUPANCY ESTIMATE PERMISSIBLE ABSOLUTE ERROR
A.B. Tokarev, P.P. Churakov

Comparative analysis of several approaches to the spectrum occupancy estimation is done. It is shown that the existing
international guidelines do not provide a proper balance between estimation quality and expended computing resources.

Rule for choosing the permissible absolute error focused on the practical needs of radio monitoring services and real possibilities
of modern monitoring equipment is proposed

Key words: radio control, spectrum occupancy estimate, permissible absolute error



TYPBOKOJNPOBAHUE KAK OCHOBA B CUCTEMAX INEPEJAYU JJAHHBIX
A.B. CutHukoB, A.B. bBamkupos, U.B. Octpoymos, I1.B. HeBJjieB

B crarbe npencrasieH rpaguk BEpOATHOCTH OMIKOOYHOTO JEKOAUPOBAHYSA, TAKKE PACCMATPUBAETCS CXeMa MOCTPOCHUS
UTEPaTHBHOTO AEKOJEpa

KitroueBsie citoBa: moTok HHGOPMALUH, ONEPALIMH JEKOTUPOBAHUS

TURBOCODING AS A BASIS FOR DATA TRANSMISSION SYSTEM
A.V. Sitnikov, A.V. Bashkirov, 1.V. Ostroumov, P.V. levlev

The article presents shows the probability of erroneous decoding, also discusses the iterative scheme of construction of
the decoder

Key words: flow of information, decoding operations



MUHUMAKCHBII YPOBEHbD BOKOBOI'O U3JIYYEHHUS PABHOAMILIUTY JHOM
HESKBUIUCTAHTHOU AHTEHHOU PELIETKHA
A.B. OcrankoB, C.A. Autunos, 10.C. Caxapos

PaccmoTpena 3aa1a MUTHIMH3AIMY YPOBHS OOKOBOTO M3TydEHHS JIMHEITHOW aHTEHHOW PEeIIeTKH 3a CYeT HEeOKBHU -

CTaHTHOTI'O PAaclOI0XKEHHUs U30TPONHBIX U3ydareneil. [Tyrem napamerpudeckoil onTUMU3aUy HaliICHbl MUHUMAKCHBIE YPOB-
HH OOKOBBIX JIETIECTKOB JUAarpaMMbl HAallPaBIEHHOCTH PaBHOAMILIUTYIHON PELIETKH AJIs Pa3HBIX 3HAUCHMH YHCIia U3IyJyaTenei
U JUTHHBI peIeTKH. [/ OTAeIbHBIX CIIy4aeB MPUBEACHBI PACCTOSHUA MEXIY U3TydaTe/IIMU U AUarpaMMbl HallpaBIeHHOCTH
peLIeTKH

KiroueBwie cnoBa: IMHEWHAs HEIKBUANCTAaHTHAS aHTCHHAS PeUICTKA, PaBHOMEPHOEC aMIUTUTYJHOC paCclpeACIICHUE, OIl-
THMH3allusd, MHUHHAMAaKCHBIH YPOBEHb OOKOBBIX JICTIECTKOB

MINIMAX LEVEL OF SIDE RADIATION OF THE NONEQUIDISTANT ANTENNA ARRAY
WITH THE UNIFORM AMPLITUDE DISTRIBUTION
A.V. Ostankov, S.A. Antipov, Yu.S. Sakharov

The problem of minimization of level of side radiation of the linear antenna array by nonequidistant location isotropic
radiators is considered. By parameter optimization minimax levels of side lobes of the direction characteristic of
equally amplitude antenna array for different values of number of radiators and length of array are found. For separate
cases distances between radiators and array patterns are resulted

Key words: nonequidistant linear array, uniform amplitude distribution, optimization, minimax level of side lobes



IMPUMEHEHUWE SKCIIEPTHOM CUCTEMBI JUISI AHAJIN3A PE3YJIBTATOB
MOAEJINUPOBAHUSA PAANOSJEKTPOHHBIX CPEJICTB
HA MEXAHHUYECKHE BO3I[EI71CTBI/I$I
0.10. Makapos, B.l. Penuukos, A.B. Typeuxuii

B cratbe paccMaTpuBarOTCsl BOZMOXKHOCTU COBPEMEHHBIX IKCIIEPTHBIX CHCTEM, IIPUBOJUTCS CTPYKTypa TUIIOBOM JKC-
HEPTHOH CUCTEMB, a TaKXkKe IPeAIaracTcsl UCIO0Ib30BaHKUE SKCIIEPTHON CUCTEMBI TP IPOEKTUPOBAHUY IEKTPOHHBIX CPE/CTB,
HaIlpaBJICHHas Ha 0OeclieueHne MeXaHMIeCKUX XapaKkTepucTHK. [Ipenaraercs GaiflecoBCKUiT MOAXO B IIPEACTABICHAH Oa3bl
3HAHUH U BBIYUCIICHUU BEPOATHOCTU TUIIOTE3 NIPU CO3JaHUU SKCIIEPTHOM CUCTEMBI IPOCKTUPOBAHHUS SJIEKTPOHHBIX CPEJIICTB €
Y4E€TOM MEXAaHUYECKUX BO3IAECUCTBUI

KiroueBsle ciioBa: OKCIIEPTHBIE CUCTEMBI, MEXAHUYECKUE XaPAKTCPUCTUKH, IJICKTPOHHBIE CPEACTBA

USE OF EXPERT SYSTEM FOR THE ANALYSIS OF RESULTS OF MODELLING
RADIO-ELECTRONIC MEANS FOR MECHANICAL INFLUENCES
0.Ju. Makarov, V.D. Repnikov, A.V. Turetsky

In article possibilities of modern expert systems are considered, the structure of standard expert system is given, and also

use of expert system at design of the electronic means is offered, aimed at providing mechanical characteristics Bayesian
approach in submission of the knowledge base and calculation of probability of hypotheses at creation of expert system of design
of electronic means taking into account mechanical influences Is offered

Key words: expert systems, mechanical characteristics, electronic means



AHAJIN3 U OIITUMMU3ALIUSA CUCTEM OXJIAZKAEHUNS B KOHCTPYKIUAX
PAJTMODJIEKTPOHHBIX CPEJICTB C IPUMEHEHUEM I'PA®OBBIX MOJEJIEN
IMPOLECCOB TEIINIOOTBOJA
N.C. boobLikun, O.10. Maxkapos, B.A. lllyBaes

PaCCManI/IBaeTCSI METOJIMKA ONMMCaHUs U MOACIIMPOBAHUS C IIOMOIIBIO Fpa(l)OB TNIPONIECCOB TEIIOOTBOAA B KOHCTPYKIIUAX
P9C, NpeaHasHa4vY€HHas Ul peIICHU 3a1a491 BI)I60pa W OITUMU3ALUU CUCTEM OXJIAXKICHUA

KiroueBsie coBa: TemioBoi IIOTOK, TeHJ’IOO6MeH, CUCTEMBI OXJIAXKICHUSA, TCOPUSL l"pa(bOB, MOJCJIN TEIUIOBBIX NPOLECCOB

ANALYSIS AND OPTIMIZATION OF THE COOLING SYSTEM DESIGNS OF RADIO
ELECTRONIC MEANS USING THE GRAPH MODEL PROCESSES HEAT REMOVAL
1.S. Bobylkin, O.Yu. Makarov, V.A. Shuvaev

The technique of describing and modeling processes using graphs heat sink designs in electronic equipment designed to
solve the problem of choice and optimization of cooling systems

Key words: heat flow, heat transfer, cooling systems, graph theory, models of thermal processes



KOJIJINHEAPHASI AHTEHHA BBITEKAIOIIEN BOJIHBI C KPYTOBOM JUATPAMMON
HAITPABJIEHHOCTU IUAITA3OHA MUWJIJIMMETPOBBIX BOJIH
IO.E. Kagunun, A.U. Kaumos, A.C. Kyauk, }O.b. HeuaeB

TpescTaBiieHbl pe3ybTaThl KOMITBIOTEPHOTO MOJIEIUPOBAHMS KOJUTMHEAPHON aHTEHHBI BHITEKAIOIIEH BOJIHBI BEPTHU-

KAJILHOM TOJISIPU3AIAK C KPYTOBOU TUAarpaMMOi HAIIPABICHHOCTH YISl CHCTEM PAIMOCBSI3U TUANa30Ha MUJUIMMETPOBBIX BOJIH.
AHTEHHA COIEPKUT KOAKCHATIBHYIO METAILIOMUIIIEKTPHUECKYIO CTPYKTYPY € TIEPHOANYECKOM PEIIETKOM KOJIBIEBHIX IIEIeH U
obecneunBaeT K03 duieHT ycuaerus He meree 10 1B nmpu HepaBHOMEPHOCTH AWArPaMMbI HAMPABJICHHOCTH B a3UMYTaIbHOM
miockoctu He 6onee 0,3 b

KiroueBsie cioBa: MUJUTUMETPOBBIC BOJIHBI, KOJUIMHEAPHASA aHTCHHA, BBITECKAIOIIUE BOJIHBI, AUarpaMmMa HalpaBJICHHO-
CTH

MULLIMETER WAVE COLLINEAR OMNIDIRECTIONAL LEAKY WAVE ANTENNA
Yu.E. Kalinin, A.l. Klimov, A.S. Kulik, Yu.B. Nechaev

The results of computer simulation of a vertically polarized collinear omnidirectional leaky wave antenna for millimeter
wave communication systems are presented. The antenna consists of a coaxial metal-dielectric structure with a periodic array
of ring-shaped slots and provides the antenna gain not less than 10 dBi while the irregularity of the azimuth radiation pattern
does not exceed 0,3 dBi

Key words: millimeter waves, collinear antenna, leaky waves, radiation pattern



OIIEHKA NUCKAKEHUWI TP NEPEJUCKPETU3AIINU [IU®POBOI'O CUTHAJIA
C UCHIOJIB30BAHUEM ®UJIBTPA ®APPOY
M.WU. Cnaxakul, B.Jl. Penuukos, A.b. Tokapes

PaccmoTpeH nporiece nepeancKpeTH3aniy CHTHalIa ¢ HCToib3oBanueM ¢uistpa ®appoy. [IpencraBieHs! pe3ynbTaThl
TEOPETHYECKOTO aHaIN3a U MOJIEITNPOBaHMs, XapaKTepPHU3yIOINe KaueCTBO IepeAnCKpeTH3anuy. JJaHsl peKOMeHJalliy 10 BEI-
Oopy mopsiAKa pecaMmIuiepa

Kirouessie ciioBa: nudposast 06paboTka curaanos, Gpuistp Oappoy, nepeaucKpeTu3anms, pecomIriep

RESAMPLING BY USING FARROW FILTER — EVALUATION OF DISTORTION
M.I. Spazhakin, V.D. Repnikov, A.B. Tokarev

The process of resampling was considered by using Farrow filter. The results of theoretical analysis and modeling are
performed. It describes a quality of resampling. The recommendations on the choice of resampler order are presented

Key words: digital signal processing, Farrow filter, resampling, resampler



ONITUMWU3ALNSA PACIIPEJEJIUTEJIBHO-N3JTYYAIOIIENA CUCTEMBI
JTU®PAKIIMOHHON AHTEHHBI ITO KPUTEPUIO MUHUMYMA YIJIOBOM IUCHEPCUHN
B ITOJIOCE YACTOT
A.B. Ocrankos, 10.E. Kanunun, 10.C. Caxapos

C uCnonb30BaHUEM OPUTHHAIBHON 3JEKTPOAUHAMUYECKON MOJIETN U F'€HETHUECKOT0 aIrOPUTMa BBINOJIHEHA ONTHUMH3a-

IS M3JTY9aroNero packpbiBa TU(PpaKIHOHHON aHTEHHEI, IeHCTBHE KOTOPO OCHOBAHO Ha NPeoOpa30BaHIH IIOBEPXHOCTHOM
BOJIHBI ITAHAPHOTO AN3JIEKTPHYECKOT0 BOJIHOBOAA B 00BEMHYIO BOJIHY C IIOMOIIBIO MeTaIIN4ecKoii rpebenky. Haiinensr na-
paMeTphl pacKphIBa, 00ECIICUNBAIOIINE BBICOKYIO () (EKTHBHOCTD aHTEHHBI IS GPUKCHPOBAHHOTO HAIpaBIeHHs H3IydeHns H-
MOJIIPU30BAHHON BOJIHBI B PACIIMPEHHON 10JIOCE YaCTOT

KiroueBsie citoBa: aHTEHHA, AUDICKTPUUCSCKUIT BOJHOBO, TpeOeHKa, YriaoBas auctepcus, 3pGpeKTHBHOCT

OPTIMIZATION OF DISTRIBUTIVE AND RADIATION SYSTEM OF THE DIFFRACTION
ANTENNA BY CRITERION OF MINIMUM OF ANGULAR DISPERSION IN FREQUENCY
BAND
A.V. Ostankov, Yu.E. Kalinin, Yu.S. Sakharov

With usage of original electrodynamic model and genetical algorithm the optimization of radiating aperture of the diffraction
antenna is executed. Antenna action is based on transformation of a surface wave of a planar dielguide to a body wave

with the help of a metallical comb. The parameters of the aperture providing considerable efficiency of the antenna for the
fixed direction of radiation of the H-polarized wave in expanded frequency band are found

Key words: antenna, dielguide, comb, angular dispersion, efficiency



INPUMEHEHMUME 3KCIHEPTHbBIX CUCTEM ITPU IPOEKTUPOBAHUU INIEYATHBIX IIVIAT
C YYETOM TPEBOBAHMH IO MEXAHUYECKOM IMTPOYHOCTH
C.10. beaenkas, I1.B. UeBaes, A.B. Typenxuii

B craTbe paccMoTpeH criocod KOMITUIEKCHOTO aHAIM3a MEXaHHIEeCKHX XapaKTePHCTHK IIEUYATHBIX IUIAaT B COCTABE PAHO-
JIEKTPOHHBIX MOJYJEH, KOTOPBIA YUUTHIBACT MEXaHUYECKYIO IPOUHOCTh IPOBOJHUKOB U IIEPEXOJHBIX OTBEPCTUH C IIPUMEHE-
HHEM SKCIIEpTHON cucteMsl. [IpenensHble 3HaUeHN BBIIAEPKUBAEMBIX BUOPALUiA, y1apOB M CTATHYECKUX HArpy30K MOTyda-
I0TCSl Ha OCHOBE MCTIBITAHUH MEYaTHBIX IUIAT C PAa3INYHBIM KOJMIECTBOM CIOEB

KiroueBsie cioBa: TECTUPOBAHUEC, HANE)KHOCTD, I€YaTHAA IJIaTa, SJICKTPOHHBIE CPEACTBA, DKCIIEPTHASA CUCTEMA

USE OF EXPERT SYSTEMS AT DESIGN OF PCB TAKING INTO ACCOUNT
REQUIREMENTS FOR MECHANICAL DURABILITY
S.Ju. Beletskaja, P.V. levlev, A.V. Turetsky

In article the way of the complex analysis of mechanical characteristics of PCB as a part of radio-electronic modules

which considers the mechanical durability of conductors and transitional openings with use of expert system is considered.
Limit values of maintained vibrations, blows and static loadings turn out on the basis of tests of PCB with various quantity of
Layers

Key words: testing, reliability, printed-circuit board, electronic means, expert system



IJIOCKUE AHTEHHBIE PEINETKH BHITEKATIOIIENA BOJIHBI
JJIs IPUMEHEHUA B MUJIVIMMETPOBOM JIMAIIA3OHE
C.A. Antunos, /I H. bopucos, /I.A. Epomrenxko, A.U. Knumos

TTnockue aHTEHHBIC PELICTKU BhITEKaroliei BosiHbl (APBB) npuBiekaTenbHbl B KaueCTBE BBICOKOI(GEKTUBHBIX HENO-

POTHX aHTEHH I IPHMEHEHMS HA MIJUTMMETPOBBIX BOJIHAX, HAIPHMEp, B CHCTEMaX PaanuOCBsI3H U pagapax. B maHHOH craThe
paccmotpersl APBB, coneprkanye nepuoandeckyo eYaTHyIO PEIIeTKy U3 METAIIMIECKHX MOJIOC Ha SKPaHUPOBAHHOM AU~
3NIEKTPUIECKOM BOJIHOBOJIE, HCIONbB3YIOMIUE PA3INUHBIE CIIOCOOBI MUTAHUS TUIEKTPHUECKOro BoHOBoAA. [IpencraBneHsl
MpUMepbl KOHCTPYKIUH aHTEHH U UX XapaKTEePUCTHKY U3ITydeHHS

KiroueBsie cioBa: TUIOCKasi aHTCHHASI PEeHICTKA, MTOBEPXHOCTHLIC BOJIHBI, BHITCKAIOIIUE BOJIHEI, ,I[I/I(bpaKIII/IOHHaSI pe-
eTKa U3 METAJVIMYCCKUX I1OJIOC (J'[eHT), 3KpaHPIpOBaHHI;II>i ﬂI/I3J’IGKTPPI‘I€CKPIﬁ BOJIHOBO/J, XapaKTCPUCTUKHU U3TYYCHUS

PLANAR LEAKY WAVE ANTENNA ARRAYS FOR MILLIMETER WAVE APPLICATIONS
S.A. Antipov, D.N. Borisov, D.A. Eroshenko, A.l. Klimov

Planar leaky-wave antenna arrays are attractive as high efficient and low cost antennas for millimeter-wave applications,

for example, in radio communication and radar devices. In this article, planar leaky-wave antenna arrays composed of a printed
periodic metal strip grating on a grounded dielectric waveguide and using various feeding technique for the dielectric waveguide
are considered. Antenna design examples and their radiation characteristics are presented

Key words: planar antenna array, surface waves, leaky waves, metal strip grating, grounded dielectric waveguide,
radiation characteristics



PEINEHUE 3AJTAYH OITUMM3AIINA HANE)KHOCTH B 1Y AJIBHOM
BBIYUCJIUTEJIBHOU CPEJE
N.JI. Kamupuna

B cratbe paccmarpuBaeTca MaTeMaTU4ecKasi MOJIENIb MHOTOKPUTEPUAIbHOM 3a/1a4U ONTUMAIbHOTO PE3CPBUPOBAHUS.
IIpennararoTca MeTox BE€TBE U IpaHUI] OTBICKAHUS NIOJHOH coBOKynHOCTH [lapeTo-onTuManbHbIX pelleHuil JaHHOH 3a1a4H,
a TaKke TeHETHUYECKUH allrOPUTM, TTO3BOJISIONINH MOIyYUTh IPEACTABUTENBHYIO alllIPOKCUMAIINI0 MHOXecTBa [lapero

KiroueBsle cioBa: onTuMansHOE pe3epBUPOBAHNE, MHOTOKpUTEpUabHas 3a1aua, MHOxecTBo Ilapero, MeTox BeTBel 1
TPaHUIl, TeHETUYECKHUH aNrOpUTM

SOLUTION OF THE TASK OF OPTIMIZATION OF RELIABILITY IN THE DUAL
COMPUTING ENVIRONMENT
I.L. Kashirina

In the article the mathematical model of a multicriteria problem of optimal reservation. Is offered the method of branches
and borders find a full set of Pareto-optimal solutions, as well as the genetic algorithm to obtain a representative approximation
of the Pareto set

Key words: optimal redundancy, multicriteria problem, Pareto set, the method of branches and borders, genetic algorithm



IMPUMEHEHUE NAPAJUIEJIBHBIX BBIMUCJIEHUM B TETEPOT'EHHBIX CUCTEMAX
HA MPUMEPE MOJIEJIUPOBAHUS KJIACCUYECKOI'O CBEPTOYHOI'O KOJEPA
C JEKOJUPOBAHHUEM 110 MOAUDPUIIUPOBAHHOMY AJI'OPUTMY BUTEPEU
10.C. Haymenko, O.E. Co6oaes, A.I'. OcTranenko

B crarbe paccMaTpHBarOTCS aCIIEKThI MOJICITHPOBAHKS B TETEPOTeHHBIX CHCTEMax KOJMPOBaHUS/IEKOANPOBAHHS,
HCHPAaBIIAIOLIEro OmuOKK. PaccMaTpuBaeTcs apXUTEKTypa reTepOreHHBIX CUCTEM C TOYKH 3PEHHS OTKPBITOTO CTaHIapTa
OpenCL. IIpuBoastcs pesyabTaThl npuMeHeHus TexHuku GPGPU k 3aaye MoJenMpoBaHus TOMEXOYCTOHYHBBIX KOJICKOB Ha
HpUMeEpe OLICHKH XapaKTePUCTHK KJIACCHYECKOI0 CBEPTOYHOTO KOJEpa ¢ ICKOJUPOBAHUEM IO MOAN(PUIINPOBAHHOMY
anroputMy Burepou

Kirouersie cnopa: TapauICJIbHBIC BBIMUCIICHUA, 1EKOACP, AJITOPUTM BI/ITep6I/I

APPLICATION OF PARALLEL COMPUTING IN HETEROGENEOUS SYSTEMS
BY THE EXAMPLE OF THE CLASSICAL CONVOLUTIONAL ENCODER DECODING
THE MODIFIED VITERBI ALGORITHM
Yu.S. Naumenko, O.E. Sobolev, A.G. Ostapenko

This article discusses aspects of modeling in heterogeneous systems encoding / decoding error correction. The
architecture of heterogeneous systems from the point of view of the open standard OpenCL. The results of applying the
technique to the problem of modeling GPGPU-correcting codec for example, evaluate the performance of the classical
convolutional encoder decoding the modified Viterbi algorithm

Key words: parallel computing, decoder, Viterbi algorithm



IJIAHUPOBAHHME U OIITUMU3ALIAS CETEA COTOBOM CBSI3U
M.C. CkoBnun, M.JI. JIlanmuHa

PaccmarpuBaercs 3aaua miIaHUPOBAHUS ceTel COTOBOM cBs3U. [loka3piBaeTcsa HEOOXOAUMOCTh ONITUMH3ALIUH IPOESKTHBIX
pemreHuit. PaccMaTpuBaroTcst ogXobl K MIIAHUPOBAHUIO COTOBBIX CETeil BTOPOTO U TPEThETo MOoKoneHus. COCTaBIAIOTCS
MaTeMaTH4eCKHe MOJEIH MTOKPBITHS TEPPUTOPUH CEThIO OA30BBIX CTAHLUIH

Kirouersie coBa: ceTr COTOBOM CBsA3H, IJIAaHUPOBAHUE MMOKPLITHA, MATEMATUIECKUE MOAECIIHU, OITUMU3AlUA

CELULAR NETWORK PLANNING AND OPTIMIZATION
M.S. Skovpin, M.L. Lapshina

The focus of this article is cellular network planning problem. The necessity of optimization of the design solutions is

shown. Several approaches to planning second and third generation systems are represented. Mathematical model of coverage
by the network of base stations are compiled

Key words: cellular network, coverage planning, frequency-spatial planning, mathematical models, optimization



®OYHKIIMOHAJIBHAS MOJEJIb TIPOLECCOB HAPYHIEHUSA HEJIOCTHOCTH
HH®OPMALIMA B CUCTEMAX JMCTAHIIMOHHOTI'O
BAHKOBCKOI'O OBCJIY/XHUBAHUS
A.B. lemuenkoB, M.®@. Cusunues, /[.B. Koporknx

IIpuBoasaTcs GyHKIHMOHATEHBIE MOAEIH IIPOLECCOB HapyIIEHHs IIEJIOCTHOCTH JaHHBIX B pacHpe/eIéHHBIX CHCTEeMaxX
00paboTky (pMHAHCOBOH HH(MOPMAIUHU H IIPOIIECCOB MPOTHBOISHCTBUS TaKOTO pojia yrpo3aM NH()OPMannoHHOH Oe30macHo-
ctu. PaccmaTtpuBaroTcst 0COOCHHOCTH NpeacTaBiIeHus (YHKIMOHANEHBIX MOJieTIel B BU/Ie HAaIllPaBICHHBIX Tpad)OB U TaOIHI
COOTBETCTBUS

KiroueBble ci0Ba: ENIOCTHOCTD JaHHBIX, QYHKIIMOHATIBHAS MOJIENb HAPYIIEHHS LENOCTHOCTH NaHHBIX, (PYHKIIHO-
HaJIbHAsl MOZETb IPOTUBOICHCTBUS HAPYILICHUS IETIOCTHOCTH

FUNCTIONAL MODELS OF DATA INTEGRITY THREATS AND COUNTERACTIONS
IN DISTRIBUTED SYSTEMS FOR FINANCIAL INFORMATION PROCESSING
A.V. Demchenkov, M.F. Sizintsev, D.V. Korotkih

In given article described functional models of data integrity threats and corresponding counteractions in distributed
systems for financial information processing. Also described process of representation functional models as graphs

Key words: data integrity, functional models



