CEAMMEHTAINS B3BBECH MEJIKUX CTOKCOBCKHUX MOHOJUCIIEPCHBIX YACTHII
B IEPEMEHNIMBAEMOM CJIOE C IBU/KYIENCA CBOBOJHOU I'PAHUIIEN
B.U. Paxckux, A.A. borep, M.!. Ciarocapes, A.B. Psxcknx

Ha ocHoge Z[I/I(i)(i)y3I/IOHHI)IX Hpe,HCTaBJ'[eHI/Iﬁ C(bOpMyJ'H/IpoBaHa " peuicHa 3a/iavda 00 OCaXKJICHUN MOHOJUCIICPCHBIX
MEJIKMX CTOKCOBCKHUX YacCTHUIl B IEPEMEIINBACEMOM IUIOCKOM CJIO€ C BEPTUKAIIBHO ,HBPI)KyHIeﬁCS{ CBO6OHHOﬁ rpaHHHefI

KiroueBsle cioBa: ceiuMEHTAIMs, MOHOAUCIIEPCHBIE CTOKCOBCKHE YaCTHILIBL, IBIDKYIIAsICs CBOOOAHAS TPaHHLIA, II0-
CKHUH coi

SUSPENDED FINE STOKES MONODISPERSE PARTICLES SEDIMENTATION
IN THE STIRRED LAYER WITH FREE MOVING BOUNDARY
V.1. Ryazhskih, A.A. Boger, M.I. Slyusarev, A.V. Ryazhskih

Based on diffusion concepts the problem is formulated and solved on the monodisperse fine Stokes particles deposition
in a stirred flat layer with moving vertically free boundary

Key words: sedimentation, Stokes monodisperse particles, moving free boundary, flat layer



SJIEKTPUYECKHUE CBOMCTBA KOMIIO3UTOB «YI'JIEPOJHBIE HAHOBOJIOKHA —
OKCHUJ ME/IN», HIOJYYEHHBIX 10 KEPAMWYECKOU TEXHOJIOT'NA
IO.E. Kanunun, B.A. Makaronos

DKCIepUMEHTAIBHO HCCIIEN0BAHO BIMSIHHIE YIIepoIHBIXHaHOBOIOKOH (YHB) Ha snexTprdeckoe conpoTHBIEHHE H Tep-
MoaJIcoKenaa Meau. OrnpezneneHa KOHIEHTPAIHS YIIIEPOJHEIX BOJOKOH, COOTBETCTBYIOIIAs IOPOTY MPOTEKaHUS

(~ 2,5 macc. % YHB). B obnacTu HU3KUX TeMIIepaTyp U3y4eHbl MEXaHH3MBbI 3JIEKTPUUECKON TPOBOAUMOCTH U TEPMO3/IC HC-
CIICZIOBaHHBIX 00pa3LOB. Y CTAHOBICHO, YTO MPE00IaIalOIIHM ABIISETCS TSPMOAKTHBALMOHHBINH MEXaHNU3M 3JIEKTPOIEPEHOCa.
VI3 TeMnepaTypHBIX 3aBUCHUMOCTEH 3JIEKTPHYECKOT0 CONPOTUBICHHS U TEPMOJ/IC CIENaHbl OLICHKH SHEPTHU aKTUBAIUH TIPO-
BOAMMOCTH, 3HAYCHHUSI KOTOPBIX COTJIACYIOTCS C JINTEPATYPHBIMH JIaHHBIMH JIPyT'UX aBTOPOB

Kuroueswie cioBa: okcupg MEIH, YIIIEPOAHBIC HAHOBOJIOKHA, SJICKTPUICCKUE CBOﬁCTBa, TEPMOS/IC, YACIBbHOC SJICKTPUIC-
CKO€ COIIPOTUBJICHUE

ELECTRICAL PROPERTIES OF CARBON NANOFIBERS-COPPER OXIDE COMPOSITES
PRODUCED BY CERAMIC TECHNOLOGY
Yu.E. Kalinin, V.A. Makagonov

The effect of carbon nanofibers(CNF)on the electrical resistivity and thermoelectric power of composites CuO-CF have

been experimentally studied. The concentration of the carbon nanofibers in composites, appropriate to the percolation threshold
(~ 2.5 wt.% CNF), has been found. At low temperatures the mechanisms of electrical conductivity and thermoelectric

power have been investigated. It is established that thermal activation mechanism of electromigration is dominant. Use
temperature dependences of the electrical resistance, estimates the activation energy of conductivity, which values agree with
literature data, have been realized

Keywords: copper oxide,carbon nanofibers, electrical properties, thermoelectric power,special electrical resistivity



SJIEKTPHUECKHUE CBOMCTBA TOHKUX IVIEHOK CYJIb®UIA CAMAPHUSA
10.E. Kanunun, B.A. Makaronos, C.10. [Tankos, A.B.Cutuunkos, M.B. XaxiieHKoB

MeTo10M HOHHO-JTy4€BOTO HAIbUICHUAIONYYCHbl TOHKHE NICHKMMOHOCYIb(UAa camapus. B nnanazone77 —

300 KucciaenoBaHbl TeMIIEpaTypHbIE 3aBUCHMOCTH IEKTPUYECKOTO COMPOTHUBIICHHS CHHTE3UPOBAHHBIX IUICHOK, 110 KOTOPBI-
MYCTaHOBJIEHBI MEXaHU3MBI IIPOBOJIUMOCTH HOTMPEEIEHbI SHEPTUN aKTUBALUH SJIEKTPOCONPOTUBIEHU . ccaen0BaHo BIHA-
HHE TepMO0OpabOTKH Ha CTPYKTYPYHUDIIEKTPUUECKHE CBONCTBA CHHTE3UPOBAHHBIX INIEHOK

Kirouessie CJI0OBA:PCAKO3CMEIbHBIC NOJYIIPOBOJIHUKH, CyJ'H)q)I/IZ[ camapus, YACJIbHOC 3JICKTPUIECKOE COIIPOTHUBIICHUE

ELECTRICALPROPERTIESSAMARIUMMONOSULFIDETHINFILMS
Yu.E. Kalinin, V.A. Makagonov, S.Yu. Pankov,A.V. Sitnikov,M.V.Khakhlenkov

Thin films of samarium monosulfide were prepared by ion-beam deposition. The temperature dependences of the electrical
resistance of the synthesized films in the range of 77 - 300 K were investigated, obtainedmechanisms of conductivity and
the activation energies of the electrical resistivity.Also has been researched effect of annealing on the structure and electrical
properties of the synthesized films

Key words:rare-earth semiconductors, samarium monosulfide, electrical resistivity



CTPYKTYPA M TIOPOI" TEPKOJISIIIUA TOHKHUX ITEHOK Nix(Nb205)100x
K.H. Cemenenxo, O.B. Ctorneii, M.A. Kamupuun

IIpoBeneHo nccaenoBaHNE BIUAHHIA TEPMUUECKOH 00pabOTKN HA CTPYKTYPHBIE H IEKTPUUECKHE CBOMCTBA TOHKHX
wieHOK Nix(Nb205)100-x, HOTy4EHHBIX HOHHO-Ty4IEBbIM PACIBUICHIEM COCTABHBIX MUILECHEH. Y CTAaHOBICHO, YTO MPH
HanbuieHuH wieHoK Ni-Nb-O B HuX (opMHUpyeTCss KOMIIO3UTHAS CTPYKTYPa, MPEICTABISIONIas co00i cMech
Ha"opa3MepHbIX 3epeH ['LK Ni u amopdHoro okcuna Huoous. Takas KOMIO3UTHASI CTPYKTYpa COXpaHsAeTCs BIUIOTH J10
temmepatypsl 450 oC. Omxur komno3uros npu 570 °C IpHBOIUT K KPUCTAININ3AINY aMOP(GHOTO OKCHAA HUOOUS H, KaK
cienyer U3 quGpakIMOHHBIX HCCIEI0BaHIH, K MexdazHOMy B3aumoaelicTBuio. OnpeneneHa KOHIEHTPaIHs IIopora
nepkoJsauH B komrnozutax Nix(Nb20s)100-x

KiroueBwie coBa: TOHKHE TIJICHKH, KOMIIO3UT, NOPOT IMEPKOJIALINU, CTPYKTYpa

STRUCTURE AND THE PERCOLATION THRESHOLD OF Nix(Nb205)100-x THIN FILMS
K.1. Semenenko, O.V. Stognei, M.A. Kashirin

The influence of heat treatment on the structural and electrical properties of Nix(Nb20s)100-x thin films, obtained by ionbeam
sputtering composite targets has been investigated. It was established that during the deposition of the Ni-Nb-O films the
composite structure is formed. The structure is a mixture of nano-sized grains of fcc Ni and amorphous niobium oxide. This
composite structure is persists up to a temperature of 450 oC. Annealing of the composites at 570 ° C leads to crystallization
of the amorphous niobium oxide and as follows from diffraction studies, to interfacial interaction. The concentration of the
percolation threshold in Nix(Nb20s)100-x composite has been determined

Key words: thin films, composite, the percolation threshold, the structure



MOZIEJIAPOBAHHUE SJEKTPOILTACTHYECKOI'O 3®®EKTA TP MEXAHHYECKOM
MMUKPOJIBOUHUKOBAHUU
B.B. Bnamesu4, O.M. OcTtpukos

Pa3pa60TaHa MOJECIIb JUHAMHUYECCKOT'O MI/IKpOZ[BOﬁHHKB., Pa3BUBAIOMICTOCA B YCIOBUAX SJICKTPOILUIACTUICCKOI'O 3(1)(1)61(-
ta. [lokazana OBOJIIOIUS HAMIPSI)KEHHOTO COCTOSIHUA Y MHKpOHBOﬁHHKa npu SHCKTPOHHaCTquCKOfI ,I[e(i)OpMaHI/II/I

KiroueBsle cioBa: anexTpomiacTuueckuii 3 hext, MUKpOIBOMHUK, JUCIOKAIIMOHHAS MOJIENb

MODELING ELECTROPLASTIC EFFECT AT MECHANICAL MICROTWINNING
V.V. Vlashevich, O.M. Ostrikov

The designed model of dynamic microtwins developing in conditions electroplastic effect. The evolution of the tension
at microtwins in case electroplastic deformation

Key words: electroplastic effect, microtwins, dislocation model



MOJYYEHHME U TUDJEKTPHUECKHE CBOMCTBA TBEPJOI'O PACTBOPA
XBiLi0’58b015O3 - (1‘X)Nal/28i1/2Ti03
H.A. Toactsix, C.A. I'puanes, A.U. bouapos, H.B. ’KuBoTrenko

ITo craHmapTHOW KepaMHUYECKOM TEXHOMOTHH MoiydeH TBEPABIT pactBop XBilLigsShosOs — (1-X)Nay,Biy,TiO3. B
uHTepBaje temueparyp oT 23 mo 500 °C u3ydeHBl TeMIlepaTypHbIE 3aBHCHMOCTH JI€HCTBUTENBHOW YacTU IUAJIEKTPUUYECKOM
MPOHHUIIAEMOCTH € W TAaHICHCA YyIVIa AMAJIEKTpUYecKHX mHoTeps tgd Ha yactorax or 1 mo 1000 xI'm B M3MepUTEIHLHOM
none ~ 10 B/cM, KOTOpbIe CBSI3BIBAIOTCS C HATMYHMEM B 3THX 00pasiax CTpYKTypHOro ($a3oBoro mepexoja, xapakrepraoro mist NBT
U3 CETHETORJICKTPHUYECKON poMO03apHueckoil (a3pl B TETPAaroHAJIbHYIO MapadieKTpudeckyro ¢a3y. JaHHbI (a30BbI mepexon
SIBIICTCSl CHIIBHO PAa3MBITHIM B IIMPOKOH 0OJIACTH TEMIIEPaTyp M MPOSBISIET XapaKTepHBIe YePThl PETaKCOPHOTO Iepexoa, 0 4eM
CBHJETENBCTBYET UCIepcHs € U tgd IpH M3MepeHNH Ha Pa3HBIX 4acTOTax

KiroueBbie croBa: Kepamuka, (ha3oBbI MEpexoj], AUIJICKTpUYECKas MPOHUIAEMOCTb, TAHI'CHC YIVIa IHAJICKTPHYCCKHUX
noteps, Temnepatypa Kiopu, remneparypa bepuca

PREPARATION AND DIELECTRIC PROPERTIES
OF xBiLigsSbgs03 — (1-x)Nay,Biy, TiO3 SOLID SOLUTION
N.A. Tolstykh, S.A. Gridnev, A.l. Bocharov, N.V. Zhivotenko

According to the standard ceramic technology obtained solid solution xBiLigsShosO3 — (1-X)Nay,,Biy,TiOs. In the
temperature range from 23 to 500 ° C studied the temperature dependence of the real part of permittivity €' and tan tgé at
frequencies of 1 to 1,000 kHz in a weak measuring field of about 10 V / cm, which bind to the presence in these samples of the
structural phase transition characteristic of the NBT of the ferroelectric rhombohedral phase to the tetragonal paraelectric phase.
This phase transition is a highly time - blurred because in a wide range of temperatures and exhibits the characteristics of a relaxor
transition , as evidenced by the variance ¢ and tg measured at different frequencies

Key words: ceramics, phase transition, the dielectric constant and dielectric loss tangent, the Curie temperature, temperature
Burns



CITOCOBBI MOBBIIIEHUS KOHCTPYKIIMOHHOM ITPOYHOCTHU AETAJIENA
BBICOKOPECYPCHBIX I'T/I
A.I'. ®epopueHko

AHanu3 CTpyKTYpHOT'0 COCTaBa KOHCTPYKIIMOHHOM IPOYHOCTH OKa3aJl, YTO Ha Hee CHIIbHOE BIMSHUE OKa3bIBAIOT KOH-
CTPYKIIUS, TEXHOJIOTHS H3TOTOBJICHUS, CBOMCTBAa MaTEPHAIIOB U YCIOBHUS dKCILTyaTaliu u3aenus. B pabore ocCHOBHOE BHUMA-
HUE yJeJICHO BIMSIHUIO TEXHOJOTHH H3TOTOBJICHUS Ha KOHCTPYKLIMOHHYIO IPOYHOCTH, IPOBEICH KOJIMUECTBEHHBIN aHATII3
TEXHOJIOTMYECKUX U MIPOM3BOJACTBEHHBIX Je(ekToB. [IokazaHO, 4TO MOKHO CYIIECTBEHHO CHU3UTh MOHTAXKHBIE HANIPSKEHUS
npu cOOpKe JOMaTOK ¢ IOMOIIBIO IPUCIIOCOONIEHHH, OLIEHEHO BIMSIHNE CUIIOBBIX M TEMIIEPAaTYPHBIX MOJIEH B 30HE pe3aHUs Ha
OCTaTOYHBIC HAPSDKECHUS B IOBEPXHOCTHOM ciioe. [lomyueHs!l pe3yabpTaThl 0 BIUSHUIO KadyecTBa MOBEPXHOCTH Ha MpeAeT
BBIHOCJIMBOCTH HEKOTOPBIX eMenToB ['T]]

Kirouersie crnoBa: Z[e(i)eKTI)I, KOHCTPYKIIMOHHAs NPOYHOCTh, MEXaHUYCCKast o6pa60TKa, HalpsKCHUs, c60pKa, TEXHOJIOIUA

A METHOD FOR INCREASING THE STRUCTURAL STRENGTH DETAILS
VYSOKORESURSNYH GTD
D.G. Fedorchenko

Analysis of the structural composition of the structural strength showed that a strong influence on it turns out to out

design, manufacturing technology , material properties and conditions of use. In this paper, the main focus on the influence of
manufacturing technology for structural strength , conducted a quantitative analysis of the technological and manufacturing
defects. It has been shown that it is possible to significantly reduce stress in assembling the mounting of the blades by means of
devices , rated power and the influence of the temperature field in the cutting zone on the residual stresses in the surface layer.
Results on the influence of surface quality NIJ on the endurance limit of some elements of GTD

Key words: defects, structural strength , machining, voltage , assembly, technology



IIIAPUHA MOJOCHI YACTOT PE®PAKTOPA IIJIASMEHHOM AHTEHHBI
C IPUOCEBBIM KAHAJIOM, CBOBOJIHBIM OT IIJIA3MBbI
C.A. Koabrues, A.Il. SIppirun

M3nararoTcsi OCHOBHEIC MTOJIOKEHUS METOAUYIECKOTO IMOAX0Aa U MPUBOIAATC PE3YILTAThl OUEHKHU IITUPUHBL pa60t{e171 1o-
JIOCBI HaCTOT ped)paKTopa HepCHeKTHBHOfI IJIa3MEHHOW aHTEHHBI KOCMHYECKOTO 68.31/Ip0BaHI/I${. B ocHOBe HCTIOE30BaHHOTO

METOIMYECKOT0 MOJX0/1a — CTPOT0e PEIICHHE 331a4H BO30YXACHUS pepakTopa H30TPOIHBIM HCTOYHUKOM IIEPBUYHOTO H3ITY-
YeHHs B CKaJSIPHOM ITOCTAHOBKE

KiroueBble clioBa: aHTEHHa, [1a3Ma, pepakTop, ojIoca 4acToT

BANDWIDTH REFRACTOR PLASMA ANTENNAS
WITH THE AXIAL CHANNEL OF FREE FROM THE PLASMA
S.A. Kolychev, A.P. Yarygin

The basic features of the methodological approach and the results of evaluation of the width of the operating bandwidth
of the refractor space-based promising plasma antenna. The basis of the approach we adopted - rigorous solution excitation
refractor isotropic source of the primary radiation in the scalar setting

Key words: antenna, plasma, refractor, bandwidth



NPUMEHEHHUE PECOMILIEPA ®APPOY B IU®POBOM NPUEMHHUKE
IEJEHI'ATOPA MOBMWJIBHBIX CTAHIIUU GSM
M.HU. Cnaxaxkun, A.b. Tokapes, ILII. Yypakos

IIpemnoxena cTpykTypHast cxema I(POBOro NPHEMHHUKA, IPEAHA3HAYEHHOTO JUTS ITEJICHT Al MOOMIIBHBIX CTaHIMH CTaH-
naptra GSM, ncrosnp3yroniero st DUQGPoBoi 00pabOTKY CHTHAIOB MOOMIIBHBIX CTaHIUH pecomiutep dappoy Ha mporpamMmu-
pyemoii noruyeckoit unrerpansHoii cxeme (ILJIMC). IIpencraBiena onieHka ypOBHS HEMTMHEHHBIX HCKaXCHUH, BHOCHMBIX pe-
COMILIEPOM B curHail. MccnenoBan ypoBeHb HCKa)KEHHH, BOSHUKAIOIIUX ITPU OTPAHHYEHUH Pa3psAAHOCTH 00pabaThIBaeMbIX
CHTHAJIOB

Kirouessre ciosa: pecamrutep @appoy, IIJINC, mudpoBoii nprueMHNK, IeMOAYIISINS, TeIeHralist MOOWIBHBIX CTaHINI
GSM

USAGE OF FARROW RESAMPLER IN DIGITAL RECEIVER FOR GSM DIRECTION
FINDING
M.I. Spazhakin, A.B. Tokarev, P.P. Churakov

Block diagram of digital receiver for direction finding of the mobile stations GSM standard is suggested. The implementation
with Farrow resampler on the programmable logic integrated circuit (FPGA) is assumed. The estimation of nonlinear
distortions level introduced by resampler is done. Investigations of the level of distortions arising from the restriction of signals
bit width are presented

Key words: Farrow resampler, FPGAs, digital receiver, demodulation, direction finding of GSM mobile stations



OCHOBHBIE TOAXO/IbI K PEHIEHHUIO 3ATAY BHYTPUKOMIIOHEHTHOM
JNEKTPOMATHUTHOM COBMECTUMOCTH
M.A. PomameHKko

B craTbe paccMaTpHuBaroTCs MPEANOCHUIKH YCIOKHEHHMS JIEKTPOMArHUTHON 0OCTaHOBKH B IIEPCIICKTHBHBIX
MHKpPODJIEKTPOHHEIX ycTpolcTBax. Kak ciexcTBue, mpobiaema obecredeHns 3IeKTpOMarHuTHOH COBMECTMOCTH Ha
BHYTPHKOMIIOHEHTHOM YPOBHE CTAaHOBHTCS Bce O0jIee aKTyalbHOI U TPeOyeT 0T pa3paboTunKa COOTBETCTBYIOIINX MOIXO0I0B
K ee peneHuio. [IpeacTaBieHbl OCHOBHBIE TPYIIIBI METOJOB aHATIN3a 3MeKTPOMArHUTHBIX NPOIIECCOB IJIsl yCTPOHCTB THIA
«CHCTEMA B KOPITyCE» U «CHUCTEMA Ha KPHCTAIIE»

Kirouersie ciopa: DJICKTpOMAarHuTHass COBMECTUMOCTb, MUKPOJJICKTPOHHBIE yCTpOfICTBa, KOMITOHOBKA, CUCTEMA B
Kopmmyce, CUCTEMa Ha KpUCTAJLIIE

MAIN APPROACHES TO SOLVING THE PROBLEMS OF INCOMPONENT
ELECTROMAGNETIC COMPATIBILITY
M.A. Romashchenko

In article the background to the complication of electromagnetic environment during the development of advanced
microelectronic devices is considered. As a consequence of the problem of electromagnetic compatibility of the incomponent
level becomes more and more topical and require a developer to relevant approaches to the solution. See groups of methods
for analysis of electromagnetic processes for devices of type «System in Package» and «System on Chip»

Key words: electromagnetic compatibility, microelectronic devices, electronic packages, system in package, system on
chip



INPUMEHEHME METOJAOB PASHECEHUA U151 IIOBBIIHEHU A
MOMEXOYCTOWYUBOCTH ITPHA IMIOMOIIU TEXHUKH
INPOCTPAHCTBEHHO-BPEMEHHOI'O KOJAUPOBAHUA

A.B. bBamkupos, B.M. IIutoann, U.B. Ceupugosa

B CTaTbCIIPUBCIICHA KJ'IaCCI/I(i)I/IKaHI/Iﬂ METOJ0B pa3sHECCHUS, UCIIOJIb3YEMbIX IS l'IOBI)II_HeHHHHOMeXOyCTOﬁHHBOCTH
nepeaauun Z[PICerTHOﬁ I/IH(bOpMaHI/II/I 110 KaHaJIaM paIuOCBA3U. PaCCMOTpeHH BOIIPOCHI IPUMEHEHUS CXEM KOJAUPOBAHUS IS
obecrieueHus Oaganca MEXKAY SOHEPIr€THICCKUMHU XapaKTECPUCTUKAMHU U CKOPOCTBIO IN€peaadn I/IHq)OpMaL[I/II/I

KitoueBble cloBa:pa3sHOC Nepeaady, MpoCTPaHCTBEHHO-BPEMEHHOE KOJUPOBaHNe, cXeMa AlaMOyTH

APPLICATION DIVERSITY TECHNIQUES FOR BETTER NOISE IMMUNITY
BY THE TECHNIQUE OF SPACE-TIME
A.V. Bashkirov, V.M. Pitolin, 1.V. Sviridova

The article provides a classification of methods of separation used to improve the noise immunity of discrete information
transmission on radio channels. Considers the application of coding schemes to ensure a balance between energy performance
and speed of information transmission

Keywords: separation transmit spatio-temporal coding scheme is the Alamouti



PA3PABOTKA UMUTAIIMOHHBIXMOJIEJEN CUCTEM IMEPEJJAYM JIUCKPETHOM
NHOOPMAIINU C UCITOJIB3OBAHUEM ITPOCTBIX U CJIOKHBIX
DA30- U YACTOTHO-MAHUITYJIUPOBAHHBIX CUT'HAJIOB
N.B. OcTpoymoB

B craTtpenpencraBieHs MoienH (OPMUPOBAHUS CUTHAIOB C OMHAPHOW M YETHIPEXITO3UIIOHHOI (a3oBoit

MaHUITYJISIHIEH, a TakKe MOAENH C YSTHIPEXIIO3UIIMOHHOH (ha30BOI MaHUITYIISIHEH CO CMEIEHNEM C Pa3HBIMA GOopMaMH
OrHOAaIOIINX IEMEHTaPHOH MOCHUIKY. JJaHHBIE MOZENH MTO3BOJISIOT IMOJIYYUTHIIPECTaBICHIEO (ha30MaHHUITY THPOBAHHEIX
CHTHAJIaX C Pa3IMYHBIMU (POpMaMH OrHOaroIel 3J1eMEHTapHOH ITOCBUIKU HMITYJIbCHBIX M HEIIPEPBHIBHBIX BO BPEMEHH U Ha OCH
9acTOT C y4eTOM HCKaXKaIOIHUX (PAKTOPOB B YCHIIUTENILHOM TPAKTe MPUEMHHKA

KirodeBsle cl10Ba:MMUTAIIMOHHAS MOJIENb, ()a30MaHUITYINPOBAHHBII CHTHAIN, JTUCKpeTHAs nH(opMarys

DEVELOPMENT IMITATION MODELS OF SYSTEMS
OF TRANSFERING OF DISCRETE INFORMATION WITH USE SIMPLE
AND COMPLEX PHASE AND MANIPULATED SIGNALS

1.V. Ostroumov

Models of formation of signals with binary and four-position phase manipulation, and also for four-position phase
manipulation with shift with different forms bending around an elementary parcel are presented in the paper. These models
allow to receive representation about the phase-shift keyed signals with various forms of the bending-around elementary
parcel pulse and continuous in time and for axes of frequencies taking into account the distorting factors in an intensifying
path of the receiver

Key words: imitating model, the phase-shift keyed signal, discrete information



HNCCIEAOBAHME BJIMSAHUSA KOHCTPYKTUBHBIX U MATEPUAJIBHBIX ITAPAMETPOB
PAJIMONOIJIOTUTEJISA HA OCHOBE PEHIETKH HAI'PYKEHHBIX AHTEHH
BUBAJIBJIA HA KOO®PUIUEHT OTPAKEHU S
IO.E. Kanunun, A.®. Jlatbinosa, 10.I'. Ilactepuak

PazpaboTtaHbl 1 nccne0BaHbl BO3MOYKHEIE BAPHAHTH! KOHCTPYKITUH PaIHOIIOTIIOTHTENS HA OCHOBE PEIISTKH aHTEHH
BuBanbau ¢ paznmumaasiME popmamu meneit.MccnenoBano BiausHEE GOPMEI IIeNN, HOMUHANA PE3UCTOPa U MAaTePUATIBHBIX
HapaMeTpoB MOAJIOKKH Ha JaCTOTHYIO 3aBUCHMOCTh K03 dHIHeHTa oTpaskeHus. [lokazaHa BO3MOXKHOCTh pa3paboTKH
pasuoNOrIOTUTENS] KPYTOBOU TOJIIPU3allid HA OCHOBE aHTECHH BuBanbau, paclonaoKeHHbIX IEePIEHAUKYIIIPHO APYT JPYTY.
B pesynbTare mpoBeAeHHOT0 HCCIEIOBAHNS CIENaH BBIBOA O MEPCIEKTHBHOCTU HCIIOIb30BAHUS PEIIETOK U3 aHTEHH
BuBanbau B kadecTBe paJHONONIOMIAIONINX CTPYKTYP

KnroueBsle cioBa: anTeHHa BuBanbay, paanonorioTuTens, KodQpQUIHEHT oTpaxxeHus, sueiika dioke, ko3¢ urmeHt
[lepexpoiTus

RESEARCH OF IINFLUENCE OF DESIGN AND MATERIAL PARAMETERS RADAR
ABSORBER BASED ON ARRAY LOADED VIVALDI ANTENNAS ON THE REFLECTION
COEFFICIENT
Yu.E. Kalinin, A.F. Latypova,Yu.G. Pasternak

Possible variants of designs of the radar absorberbased on the array of Vivaldi antennas with different forms of

apertures are developed and researched. The effect of form of aperture, resistor value and material parameters substrate on
the frequency dependence of reflectivity is studied. Possibility of design of radar absorber circular polarization based on the
antennas Vivaldi perpendicular to one another. A conclusion that perspectives of the arrays of antennas Vivaldi as radar
absorbers

Key words: antenna Vivaldi, radar absorber, reflectivity, unit cell Floquet, overlap ratio



MATEMATHUYECKOE MOAEJINPOBAHUE
SJIEKTPOIUHAMUYECKHUX IMPOIIECCOB B 3EPKAJIBHON AHTEHHE C IINIOCKUM
PE®JIEKTOPOM U IMTPOBJEMBI EI'O PEAJIM3AIIUA
A.B. Ocrankos, B.1. FOann

PaCCMOTpeHLI BOMNPOCHI JJICKTPOAUHAMHUYIECKOI'O MOACIIUPOBAHUA LHHpOKOHOHOCHOﬁ 36pKaJ'II;HOI>i AHTCHHBI C IIJIOCKUM
Fp€6eH'{aTBIM pe(bﬂeKTOpOM. KpaTKO 0OXapaKTECpHU30BaHbI MOJACIH, MMOJTYYEHHBIC PAa3HBIMHU METOAaMU. Ormmcana AJIbTCpHATHUB-
Has aBTOpCKast MOA€JIb, OCHOBaHHAsl Ha KOHICTIIWHA JIOKAJIbHO-TIJIOCKUX BOJIH. BrIsiBiIcHBI €€ HEIOCTATKH U YKa3aHbl BO3MOXK-
HBIC HAITPaBJICHUS UX YCTPAHCHUS

KiroueBsle ciioBa: AHTEHHA, TJIOCKOE 3€pKaJlo, SJIEKTPOAUNHAMHNYECKAS MOIECIIb, Hp06HeMBI peann3anun

MATHEMATICAL MODELING OF REFLECTOR ANTENNAS FLAT REFLECTOR
AND PROBLEMS OF ITS REALIZATION
A.V. Ostankov, V.I. Yudin

The problems of electrodynamic simulation broadband reflector antenna with a flat comb reflector. A brief description
of the model, obtained by various methods. Described an alternative model of the authors, based on the concept
of locally plane waves. Identified its weaknesses and the possible ways to address them

Key words: antenna, flat reflector, electrodynamic model, implementation problems



MATEMATHUYECKOE MOAEJINPOBAHUE
SJIEKTPOIUHAMUYECKHUX IMPOIIECCOB B 3EPKAJIBHON AHTEHHE C IINIOCKUM
PE®JIEKTOPOM U IMTPOBJEMBI EI'O PEAJIM3AIIUA
A.B. Ocrankos, B.1. FOann

PaCCMOTpeHLI BOMNPOCHI JJICKTPOAUHAMHUYIECKOI'O MOACIIUPOBAHUA LHHpOKOHOHOCHOﬁ 36pKaJ'II;HOI>i AHTCHHBI C IIJIOCKUM
Fp€6eH'{aTBIM pe(bﬂeKTOpOM. KpaTKO 0OXapaKTECpHU30BaHbI MOJACIH, MMOJTYYEHHBIC PAa3HBIMHU METOAaMU. Ormmcana AJIbTCpHATHUB-
Has aBTOpCKast MOA€JIb, OCHOBaHHAsl Ha KOHICTIIWHA JIOKAJIbHO-TIJIOCKUX BOJIH. BrIsiBiIcHBI €€ HEIOCTATKH U YKa3aHbl BO3MOXK-
HBIC HAITPaBJICHUS UX YCTPAHCHUS

KiroueBsle ciioBa: AHTEHHA, TJIOCKOE 3€pKaJlo, SJIEKTPOAUNHAMHNYECKAS MOIECIIb, Hp06HeMBI peann3anun

MATHEMATICAL MODELING OF REFLECTOR ANTENNAS FLAT REFLECTOR
AND PROBLEMS OF ITS REALIZATION
A.V. Ostankov, V.I. Yudin

The problems of electrodynamic simulation broadband reflector antenna with a flat comb reflector. A brief description
of the model, obtained by various methods. Described an alternative model of the authors, based on the concept
of locally plane waves. Identified its weaknesses and the possible ways to address them

Key words: antenna, flat reflector, electrodynamic model, implementation problems



OOPMAJIMBAIMS 3AJAYHU JEKOMIIO3UIIUN U CTPYKTYPHOT'O CUHTE3A
3D-U3AEJIUU MUKPOIJIEKTPOHUKHU
10.C. banamos, 1.A. CajonoB

PaCCMOTpeHLI IOAXOAbI K d)OpMa.]'II/I?)aL[I/II/I 3a1a4 ICKOMITO3UIIUH CUHTE3a aHAJIOI'OBBIX CXEM B HeﬁpOCCTeBOM basuce.

Brienensl Tpu noaxo/a, NpOBEACH CPAaBHUTENBHBIN aHATN3 LIEIeCO00Pa3HOCTUIPHUMEHEHHUS KaXXI0TO U3 HUX B 3aBUCUMOCTH
OT CIIOKHOCTH 33J1a4H

Kurouessie crioBa: nmpoekrupoBanue CBUC, 3D-u3aenust, 3BOIIOLUOHHBIE AITOPUTMBI, JEKOMITO3HLIHUS, CTPYKTYPHBII
CHHTE3

FORMALIZATION OF THE TASK DECOMPOSITION AND STRUCTURAL
SYNTHESIS 3D MICROELECTRONIC DEVICES
Yu.S. Balashov, I.A. Safonov

The approach to the formalization of problem decomposition during the synthesis of analog circuits in the neural
network basis. Presented three approaches, a comparative analysis of the expediency of applying each of them, depending on
the complexity of the problem

Key words: VLSI design, 3D product, evolutionary algorithms, decomposition, structural synthesis



MONCK CKPBITBIX OFBEKTOB HA OCHOBE PEIIIEHUSI OBPATHOM 3AJTAYM
TENJIONPOBOAHOCTHU
[O.10. I'pomos, U.H. Uyk, B.B. Anekcees,lO.A. I'y0ckoB

Pazpabotan noaxo. ucciaenoBaHus TEINI00OMEHHBIX IIPOIECCOB, OCHOBAHHBIN Ha IIOCTAHOBKE U PENIEHHH HOBOTO

KJIacca 0OpaTHBIX 33/1a4 TEIUIONPOBOAHOCTH. Perenne ko3¢ GpuItieHTHOM 00paTHOH 3a1a9M TEIIONPOBOAHOCTH 110 JaHHBIM
VK-u300paskeHuil, MOTy4eHHBIX ¢ OECIIMIIOTHOTO JICTATENIBHOTO aIllapara, O3BOJIMIIO BEIIBUTH OOBEKTHI 110 CXOKHM
TeII0(hU3NUECKHM [TapaMeTpaM, a CerMEHTals H300paKeHUs TEIUIOBOH TOMOTPAaMMBbI — BBIIEIUTE OOBEKTHI, HEBHUMBbIE Ha
ucxoaubix UK-n3obpaxenusax

Kirouersie ciopa: 06paTHa$1 3aJa4a TEIJIONPOBOIHOCTH, I/IK-I/I306pa)K€HI/Ie, TEIJI0Bast TOMOrpaMmMa

SEARCH FOR HIDDEN OBJECTS BASED ON THE DECISION
INVERSE HEAT CONDUCTION PROBLEM
Yu.Yu. Gromov, I.N. Ishchuk, V.V. Alekseev, Yu.A. Gubskov

The approach studies of heat exchange processes, based on the formulation and solution of a new class of inverse heat
conduction problems. Solution of the inverse heat conduction problem by IR imagery from unmanned aircraft, revealed
objects on similar thermal parameters and thermal tomography image segmentation - identify objects invisible to the original
IR images

Keywords: inverse problem of thermal conductivity, thermal image, thermal tomography



MMPOTOKOJI MHOKECTBEHHOTI'O JIOCTYIA JJ1 BECIPOBOJJHOM CETH
C BPEMEHHBIM PA3JIEJIEHUEM KAHAJIOB
C.B. Tiwopun, U.B. llImapun

IIpoBoauTcst aHaNMN3 U3BECTHBIX CETEBBIX MPOTOKOJIOB KaHATBHOTO U CETEBOTO YPOBHEH, HA OCHOBE KOTOPOTO BBIOUPA-ETCSI AL
MPUHIUIIOB TIOCTPOEHHS IPOTOKOJIOB IPUMEHHUTENBHO K crienuduKe OECIPOBOTHOMN CETH C JMHAMHYECKUM U3MEHE-HHEM
KoHOUrypanuu. [IpuBoIsTCS ONUCAaHUS TPEATIOKEHHBIX TPOTOKOJIOB KAaHAIFHOTO U CETEBOTO YPOBHEH, pa3paboTaHHBIX VIS CETH
MHOKECTBEHHOI'O I0CTYIIa C BPEMEHHBIM pa3ieiIcHUEM

Kurouersie cioBa: CE€Tb, IIPOTOKOJI, KaJp, IMMaKeT

THE TIME DIVISION MULTIPLE ACCESS PROTOCOL FOR A WIRELESS NETWORK
S.V. Tyurin, 1.V. Shmarin

The aticle gives an analysis of known network protocols of network and data link levels for select set of rules for con-structing
protocols with consideration the specifics of the wireless network with dynamic configuration. The new time divi-sion multiple
access protocol of the link and network layer described hear

Key words: network, protocol, frame, packet



MOJIEJIMPOBAHUE MYJbTUCEPBUCHON NH®OPMAIIMOHHON CUCTEMBI
3JEKTPOHHOI'O YHUBEPCUTETA HA OCHOBE 3AMKHYTOM CETH MACCOBOI'O
OBCJIY/XKUBAHUA
JA.B. Makapos, B.JI. Bypkosckuii, P.C. Jlonmatun

B crathe pPaccMOTPEHO q)OpMaJ'II/I?)OBaHHOG OIMIKMCAaHUEC MPOLECCOB (byHKL[I/IOHI/IpOBaHI/ISI MyJ'H;TPICCpBPICHOfI
I/IH(bOpMB.HPIOHHOﬁ CUCTCMBI, peamzlsy}omeﬁ TEXHUYCCKYIO 6a3y OJICKTPOHHOI'O YHUBEPCUTETA. Hpez[noxceHHoe
q)OpMaJ'H/ISOBaHHOC OITHCAHUE SABJISETCS OCHOBOU TMOCTPOCHUSA MOJIeIIel aHaIH3a OIICPAaTUBHBIX MPOCKTHBIX pe[HeHHfI,
6a314py}01u14xc5{ Ha KOHIECNIWHU 3aMKHYTBIX ceTeld MaccoBOTO O6CJ'[y)KI/IBaHI/I${

KiroueBble cl1oBa: MyJIbTHCEPBHCHAS CETh, 3aMKHYTAasl CETh MacCOBOT0 00CITyKUBaHHs, HOPMAJIM3YIOIIasi KOHCTAHTa,
JTUCLUILTIHA 00CTY)KUBaHHS, Y3761 00pabOTKU TpaH3aKLIUI

E-UNIVERSITY MULTISERVICE INFORMATION SYSTEM SIMULATION BASED
ON CLOSED QUEUING NETWORK
D.V.Makarov, V.L. Burkovsky, R.S. Lopatin

The formalized multiservice information system functioning process description implementing E-University technical
facilities is under consideration. The suggested formalized description is the basis for operational design solutions analysis
simulation based on the concept of closed queuing networks

Key words: multiservice network, closed queuing networks, normalizing constant, dispatching rule, transaction
processing nodes



METOJ NPSIMOM JUCKPETHU3AIINU YIIPABJIEHUSA PACITPEJEJIEHHBIMUA
IIOTOKAMM
M.B. JIokTeBa

B pa60Te PacCMOTPEHBI 0COOCHHOCTH pcajm3any pacyeTa B pacnpez[eneHHoﬁ MOJCIIN ACTaJIU3alluy ITOTOKa BLI60pKOﬁ
C IPUMCHEHHUEM X3HI-(1)yHKL[I/H/I JUIA pa6OTI;I ¢ OeCKOHEUHO JUTMHHOM TTOCJIeI0BAaTEILHOCTHIO

KutodeBsle cl10Ba: alNropuT™, HOCIEA0BATENBHOCTD, X3MI-(DYHKIINS

THE METHOD OF DIRECT SAMPLING MANAGE DISTRIBUTED THREADS
M.V. Lokteva

The paper discusses features of the implementation of the calculation in a distributed model in detail, the flow of the
sample, applying a hash function to work with an infinitely long sequence

Key words: algorithm, sequence, hash-function



OIITUMU3AIIMOHHOE TPOEKTUPOBAHUE
MPOTOYHOM YACTHU TPYBUATOI'O TEINIOOBMEHHOTI'O AITITAPATA
C HCITOJIb30BAHUEM UHCTPYMEHTAPHUSA ANSYS WORKBENCH
A.B. T'aranos, A.B. Kperunun, E.E. Kyaukosa

Hcnons3oBaHre BO3MOKHOCTEH MaTeMaTHIECKOTO MOJACIIMPOBaHUS TUAPOAUHAMUYCCKUX ITPOLECCOB B pacpeaCiin-
TEILHOMN KaMepe pr6‘IaTOF0 TEII000MEHHOTO anmapara CpeACTBaMM IMakKe€Ta KOHEYHO-3JIECMEHTHOI'O aHaJIn3a ANSYS B
COYCTaHUU C METOaMU HEJIMHEWHOTO MporpaMMHUpOBaHUs MMO3BOJIACT NOJIYYUTHh ONTUMU3SUPOBAHHYIO I'€COMETPUIO ITPOTOY-
HOH "yacTu pr6H0rO ITy4JKa, O6CCHG‘II/IBaIOHIy}O MaKCUMAJIbHBIC TUAPABINYCCKYIO U TCILJIOBYIO 3(1)(1)6KTI/IBHOCTI/I TEeI000-
MCHHHKa

Kirouesle cioBa: TermnoooMeHnHuk, ANSY'S, ruapoquHamMyKa, ONTUMHU3ALNS

OPTIMAL DESIGN OF TUBE HEAT EXCHANGERS FLOW PATH
USING THE ANSYS WORKBENCH TOOLS
A.V. Gaganov, A.V. Kretinin, E.E. Kulikova

Harnessing the power of mathematical modeling of hydrodynamic processes in a distributed-tive chamber tubular heat
exchanger by means of a package of finite element analysis ANSYS in combination with methods of nonlinear programming
allows you to get the optimized geometry of the flow tube bundle provides full hydraulic and thermal efficiency of the heat
exchanger

Key words: heat exchanger, ANSYS, fluid dynamics, optimization



OIIPEJEJEHUE CTAPTOBOM ®YHKIINH B 3AJAYE HABJIIOJIEHUSA
MAPABOJIMYECKOM
CUCTEMBI C PACIIPEJIEJTIEHHBIMU IAPAMETPAMUA HA TPA®E
C.JIL. lloaBanbHelii, B.B. [IpoBoTopos

PaCCManI/IBaeTCSI 3ajga4va nJid Cirydasi, koraa BO3JICHICTBHEC HA I[I/I(i)q)epeHHI/IaI[I;Hy}O CUCTEMY OCYIIECCTBIISICTCA B

HaYaJIbHBIA MOMEHT BPEMEHU, T.€. ABJCTCA CTapTOBBIM YCIOBUEM, IIPU 3TOM Ha6J'IIOZ[eHI/IC 3a COCTOSAHHUEM CUCTECMbI
OCYHICCTBJIACTCA B KOHEUYHBI MOMEHT BPEMEHU, SBJISASACH q)HHaJ'ILHI)IM Ha6J'IIOI[€HI/IeM. HOHy‘IeHBI YCi0BHs CYHICCTBOBAHUSA U
C€AUHCTBECHHOCTHU OIITUMYyMa q)yHKIII/IOHaJ'Ia Ha6J'IIO}JeHI/I${ IIpy yIIpaBJICHUHU 110 CTAPTOBBIM YCIIOBUAM

KurodeBsle ciioBa: HaualIbHO-KpaeBas 3aJada Ha rpade, KOppeKTHOCTh, ONTUMU3ALHUS [0 CTAPTOBBIM YCIIOBHSM,
(uHanpHOE HAOIIOICHHE, CONIPSHKCHHAS CHCTEMA

DETERMINING THE STARTING FUNCTION IN THE PROBLEM OF OBSERVATION
OF PARABOLIC SYSTEM WITH DISTRIBUTED PARAMETERS ON THE GRAPH
S.L. Podvalny, V.V. Provotorov

It is considered the problem for the case when the impact on the differential system is carried out at the initial time, i.e.,
it is the starting conditions, and the monitoring of the system is carried out at the final time, as a final observation. It is
obtained the conditions for the existence and uniqueness of the functional optimum of observation for control by starting
conditions

Key words: the initial-boundary value problem on a graph, correctness, optimization by the starting conditions, final
observation, adjoint system



ABTOMATH3AIIUSA TIOJJUHOMHUAJIBHOI'O PA3JIOKEHUS BYJIEBBIX ®YHKIIUI
HA OCHOBE METOJA YACTHBIX IOJINMHOMUAJIBHBIX ®OPM
A.A. Axknnnn, FO.C. Akununa, C.JI. lloasanbubiii, C.B. Tiopun

B craTbe paccMaTpuBaeTCst HOAXOX K aBTOMAaTHIECKOMY IIPe0Opa3oBaHMIO N — apTyMEHTHBIX OyIeBHIX (QyHKIHH K O-
muHoMY JKerankuHa. [Ipeniaraemelif o101 HASHTHYCH ABYXSTaITHOMY IpeodpaszoBanuio: o1 CAH® nornueckoii pyHKIuM K
e¢ aHTHBaJIEHTHOW HOopManbHOU dopme (AHD) u ot AH® x nonunomy XKerankuna

Knrouesle cnoBa: nmonnaoM JKerankuna, OyneBa GyHKIW, HonuHoM Puna — Mamnepa

AUTOMATIZATION OF THE POLINOMIAL DISTORTION OF BOOLEAN FUNCTIONS
BASED ON THE METHOD OF PRIVATE POLYNOMIAL FORMS
A.A. Akinin, Ju.S. Akinina, S.L. Podvalniy, S.V. Tyurin

The present paper examines an approach to automatic transform algorithm of n — argument of Boolean functions for
Zhegalkin's polynomial. The proposed approach is identical to two-stage transformation: from Sum of Products of the logical
function to its antivalent normal form (ANF) and from the ANF to Zhegalkin's polynomial

Key words: Zhegalkin’s polynomial, boolean function, Reed-Muller polynomials



YCTOMYUBOCTD PEHIEHUSI B 3AJIAYE O KPUTHUYECKOM IIYTU C HEUETKUMHA
HAPAMETPAMU
SI.A. Boponuos, M.I'. MaTBeeB

B craTbe paccMaTpuBaeTcs 3a1a4a MOUCKA KPUTUUECKOTO IIyTH B CETEBOM TpadiKe C HEYETKMMH OLIEHKAMH
HPOAOKUTENBHOCTH padoT. [Ipeiaraercst cnocod perieHus, OCHOBAHHBII Ha HCIIOJIb30BAaHMU MOAN(GUIIMPOBAHHBIX HEUETKHX
grcern. ©opMyIUpyIOTCs ONIPEAeIeHNs YCTOHUMBOCTH U YCTOHYMBOCTH PEIISHHMs TS IIpeiaraeMoro croco6a. [Ipusoantes
ITOPUTM PELICHUS 3a/1a4u IOMCKA KPUTUYECKOTO ITyTH, II03BOJIAIOIINH [10Jy4aTh ycToiuuBble pemenus. [Ipeanaraemsrii
ITOPUTM WILIIOCTPUPYETCS Ha IIPUMEpPe

KiroueBsie ciioBa: KpUTHUECKUIT TyTh, YCTOWYHBOCTH, MOAUGHUIIHPOBAHHBIC HEUETKHE YKcia, L-mpeoOpa3oBanue

STABILITY OF SOLUTION IN A NETWORK PLANNING AND DESIGN PROBLEM
WITH FUZZY PARAMETERS
Ya.A. Vorontsov, M.G. Matveev

This article reviews the network planning and design problem in a project network with fuzzy time estimates. Authors suggest a
solution method, which is based on the usage of modified fuzzy numbers. They also formulate the definitions of stability and
stability of solution for the suggested method and propose an algorithm, which allows obtaining stable solutions of fuzzy network
planning and designing problems. The proposed algorithm is illustrated on an example

Key words: critical path, stability, modified fuzzy numbers, L-transform



JUCKPETHOE MOJAEJINPOBAHUE MHOI'OTEJIBHBIX KOHTAKTHBIX CUCTEM
P.A. Kuaun, B.A. Hunos, 10.b. Pykun, A.B. JlemunoB

B craThe n3n05%keHO MpaKTHUECKOe MPUMEHEHUE METOIA IEKOMITO3HIHHY B IPOEKTUPOBAHUHU NIPOCTPAHCTBEHHBIX
KOHCTPYKIMH CJI0KHON CUCTEMBI B3aUMOJICHCTBYIOLINX AeTanen

KurodeBsle ciioBa: TMHEHHO-YNIPYTHe KOHCTPYKLUH, METO{ KOHEUHBIX 3JIEMEHTOB, KOHIIGHTPALUS HAIPSKEHUI

DISCRETE MODELING OF MULTIBODY CONTACT SYSTEMS
R.A. Zhilin, V.A. Nilov, Yu.B. Rukin, A.B. Demidov

Practical application of a method of decomposition in designing of spatial designs of complex system of co-operating
details is stated in article

Key words: linearly-elastic designs, finite element method



OINTUMMU3AIIUS PEXKUMOBIJIEKTPO®PUINYECKON OBPABOTKHU
METAJJIMYECKOUW MOBEPXHOCTH
10.11.3emckoB, }0.C. Tkauenko

IIpencraBiensl pe3yabTaThl ONTUMU3ALUU PEKUMOB TICIOLIETO pa3psiia s JalbHEHIero HaHeCeHUs 3aIlUTHOTO
IToxperTus

KiroueBsle ci0Ba: MOBEPXHOCTD, JIEKTPOAYTOBOM pa3psl, OLIEHKa KadeCcTBa MOrOTOBICHHON MOBEPXHOCTH, 3alIUTHOE
MOKPBITHE, ONTUMAJIbHbIE TEXHOIOTHYECKHE PEKIMBI, MaTeMaTHYeCKas MOJIEIb

MODE OPTIMIZATION PHYSICOTECHNICAL TREATING METAL SURFACES
Yu.P. Zemskov, Yu.S. Tkachenko

The results of optimization of the glow discharge for futher protective coating

Key words: surface, arc discharge, evaluation of the quality of the prepared surface, the protective coating, the optimum
process conditions, a mathematical model



HCCJEJOBAHUE ®OTOUYYBCTBUTEJBHBIX CBOMCTB MOJYIPOBOJIHUKOBOI'O
INBE30O3JIEKTPUHYECKOI'O PEBOHATOPA HA AKYCTHUYECKUX TAPMOHHKAX
C.U. Pembe3a, B.. Mutpoxun, B.B. Ceupnnos, P.E. IIpocseTos

IIpuBeneHs! pe3ybTaThl NCCIIENO0BAHUN YACTOTHOTO CIIEKTPa aKyCTHIECKHX FAPMOHUK MOITYITPOBOIHIUKOBOTO ITHE303JIEK-
TPHUYECKOTO PE30HATOPA B PeXKUME IIPHeMa HEMOTyIMPOBaHHOTO ONITHYECKOT0 CUTHANA B Auarazone 9actoT 50 k[ — 1 MI'm.
VI3amMepenus MpoBeeHBI U CIy4aeB KPYyriIoi U IPSIMOYTOIBHON IUIaCTHH IbE303IEMEHTA. Y CTAHOBIICHO, YTO aKyCTHYECKas
JIOOPOTHOCTH Pe30HaTOpa PE3KO YMEHbIIaeTcs Ha yacToTax Hike 350 kI'1, 4To 00yCIOBICHO paccesHUEM SHEPTUH YIPYTHX
KOJIeOaHUH MOTYPOBOAHUKOBOI IIIACTHHBI 33 CYET BA3KOCTH BO3/yXa

Kirouersie ciopa: HBC303J’ICKTPI/I‘{QCKI/II\/‘I PE30HATOP, NOJYIIPOBOJAHUK, OIITOSJIEKTPOHUKA, OIITUYECKOC U3JITYUCHUEC

THE SEMICONDUCTOR PIEZOELECTRIC RESONATOR AS THE SELECTIVE RECEIVER
OF OPTICAL SIGNALS
S.1. Rembeza, V.I. Mitrokhin, V.V. Sviridov, R.E. Prosvetov

Results of researches essentially new devices — optical sensitive semi-conductor resonator which combines properties

of the receiver of optical signals of infra-red and visible ranges of lengths of waves and selective the piezoelectric filter are
resulted. The accepted optical sig-cash separates from hindrances even in the course of transformation of light impulses to an
electric signal. It allows to provide an effective entrance filtration of a signal, improvement the relation a signal-noise and
raised stable optical communication

Key words: optical radiation, the resonator, semiconductor, optoelectronics



TEMIIEPATYPbI ®A3 JUHAMUYECKOI'O CJIOA BO BTOPOM IIEPUOJE CYILIKHU
B 3AJAHHOM JIUAITA3OHE PEI'YJIUPYEMBIX IAPAMETPOB
A.B. Bapakos, A.Il. beipaun, A.A. Hagees

B craTbe n3ydaeTcs MoJelb TEIUIO- K MAacCOOOMEHa B TUHAMHIECKOM (IICEBIOOKIKEHHOM) CIIO€ C TIEPEKPECTHBIM
JBIDKEHHEM TBEPJOH 1 ra3oBoii (a3. PaccmoTpeHs! mponeccsl 0OMeHa B IIeprojie Majaroniell CKopoCcTH MaccollepeHoca
B CITy4yae Majoro ra3ocofepxaHus cios. Perenne ypaBHeHUH MO MOTYyYEHO C HOMOIBIO ACUMIITOTHIECKHX METOIOB

KiroueBble c10Ba: TUHAMUYCCKHUMA CJIOH, TEIJI0- U MACCOOOMEH, aCUMITOTUYECKHIE METOIBI

TEMPERATURES OF PHASES OF THE DYNAMIC LAYER IN THE SECOND DRYING
PERIOD IN A GIVEN RANGE OF ADJUSTABLE PARAMETERS
A.V. Barakov, A.P. Byrdin, A.A. Nadeyev

This paper studies the model of heat and mass transfer in a dynamic layer (fluidized bed) with a cross motion of solid
and gas phases. The processes of exchange in the period of falling mass transfer rate are considered for case of small gas
content of the layer. Solution of the model equations obtained using asymptotic methods

Key words: dynamic layer, heat and mass transfer, asymptotic methods



MOAEJINPOBAHUME KHHETUKHA BBICOKOTEMIIEPATYPHBIX
COPBIIMOHHBIX ITPOLIECCOB IIPU U3I'OTOBJIEHUHA
CJIOUCTBIX TEIINIOOBMEHHBIX KOHCTPYKHI/Iﬁ
N.J1.barapounos, B.B.Ilemkos, B.®.CeanBanos, M.U.baraponosa, A.B.CesiuBanoBa

C(bopMyanOBaHa MOA€JIb MHOT'OKOMITOHEHTHOT'OI'a301I€peHOCa B IMOTJIOIIaOEMKaHaJle TEII000MEHHHUKA Py HAarpeBe €
ydaeToM KOHKypeHTHOfI KHHCTHUKHU COp6HI/IOHHI;IX IpO1ECCOB. HOCTpOQH YUCTICHHBINA AITOPUTM PEHICHUS MOACIIN. HCCJ’IGI[OBaHLI
YHUCJICHHBIC PCHICHUS MOCIIN

KiroueBsle cioBa: MaTeMaTHYECKOE MOJCITHPOBAHNE, Ta30IIEPEHOC, KOHKYPEHTHas1abcopOLus

SIMULATION OFHIGH TEMPERATURE ABSORPTION PROCESSES AT THE MAKING
OFLAMELLAR HEAT EXCHANGING CONSTRUCTIONS
|.L.Bataronov, V.V.Peshkov, V.F.Selivanov, M.l.Bataronova, A.V.Selivanova

A model of multicomponent gas transfer in absorbingcanal of heat exchanger at heating is formed with account of competitive
kinetics of absorption processes.A numerical algorithm is constructedfor model solution. Numerical solutions of the
model are investigated

Key words: mathematical simulation, gas transfer, sorption, competitiveabsorption



YCTAHOBUBIIEECS PACIIPEJAEJIEHUE TEMIIEPATYPBIB IIPAMOYI'OJIBHOM
IHAPAJUVIEJIEITMIIEJE ITPU HEOJHOPOJHBIX 'PAHUYHBIX YCJIOBUAX
IHEPBOI'O POJA
O.A. CemennxuH, B.A. Cymun

W3noxeHb1 PEIYIbTAThI pEHNICHUST HpOCTpaHCTBeHHOfI 3aa4yu 00 OTBICKAaHUH CTAllTMOHAPHOI'0 TEMIIEPATYPHOT'O OIS

B IIPSIMOYTOJIBHOM IapajuICJICIUIIEAC TP 'PAaHUYHBIX YCJIOBUAX IIEPBOI0 poaa Kak MOZ[CHBHOfI 3ala4um 11 CBO6OHHO KOH-
BCKTUBHOI'O TEYCHUA IIPHU MaJIbIX YUCIIaX Fpacroq)a. ,HJ'IH OTBICKaHU aHAJIMTUYICCKOI'O PCHICHU UCIIO0JIb30BaH KJTaCCHYCCKUt
armapaT KOHECYHbIX HHTCIPAJIbHbIX CHHyC—HpeO6pa3OBaHHﬁ

KirodeBsle ciioBa: TeMIlepaTypHOE 1ojie, TPaHUYHBIE YCIOBHUS MIEPBOTO POAA, HHTETPAIbHBIE TPE0Opa30BaHUs

THE STEADY-STATE DISTRIBUTION OF TEMPERATURE IN A RECTANGULAR
PARALLELEPIPED WITH INHOMOGENEOUS BOUNDARY CONDITIONS
THE FIRST KIND
O.A. Semenihin, V.A. Sumin

The results of solving the spatial problem of finding the steady-state temperature field in a rectangular parallelepipide
under the boundary conditions of the first kind, as a model problem for the free convective flow at small Grashof numbers.
To find analytical solutions used classical apparatus of integral sine transformation
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AHAJIN3 SKCILTYATAIIMOHHOMN HATPYKEHHOCTH Y3JIA IIPUBAPKH
KOJJIEKTOPA K IIATPYBKY NHAPOI'EHEPATOPA III'B-1000 M
MNP HECTAIIMOHAPHBIX TEPMOCHJIOBBIX BO3)1EI71CTBI/I$IX
M_.b. bakupos, A.C. Kucenes, B.U. JleBuyk, B.II. [ToBapos, A.®. I'pomoB

IIpencraBiien pacyeTHO-IKCIIEpUMEHTABHBIN aHATH3 (aKTHIECKOH IKCIUTyaTallHOHHOM Harpy>KeHHOCTH MeTaJlla B

y3Jle IPUBAPKH KOJIEKTOpa Kk narpyoky maporeneparopa I1I'B-1000M - 3one cBapHoro coenuHenus Nelll. Pacuernoe o6oc-
HOBaHHUE BKIIIOYAET aHAIIN3 HAIIPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS B TPEXMEPHO! ITOCTAaHOBKE C IIPEBAPUTEILHOI Be-
puduKanueii pacueTHON MOJIENH 110 pe3ybTaTaM HaTyPHBIX IIOKa3aHHi JaTINKOB, YCTAaHOBJIEHHBIX B KOHTPOJIBHBIX 30HaX
LUPKYJIALMOHHON NETIH U OCYLIECTBIISIOIINX HENPEPhIBHBIH MOHUTOPHHT eOopMaliyil, TEMIIEpaTyp U NEPEMEILECHHI B pa3-
JIMYHBIX PSKUMaX 3KCILTyaTaluu. I1o pesyabraTtam pacyeTa BbIABICHA HOBBILICHHAS TOBPEKIAEMOCTb 30HbI CBAPHOTO COCJIH-
Henus Nelll, oOyciaoBneHHas BIUSHHEM HENPOECKTHBIX TEPMOCHIOBBIX HAIPY30K Ha TayITeNlb KApMaHa KOJJIEKTOpa, TAe Ha
NPaKTHKE HPOMCXOAUT 3aPOKICHHUE U Pa3BUTHE FKCILUTyaTallMOHHBIX TPEIIHUH

Kirouersie ciopa: CBapHOC COCAUHECHUE No 111, HaHpH)KeHHO-Z[e(bOpMI/IpOBaHHOe COCTOSIHUE, HAKOIIJICHHOE ITOBPE-
JKICHUC, HerepBIBHBIﬁ MOHUTOPUHT

ANALYSIS OF OPERATIONAL LOADS IN THE ZONE OF A STEAM GENERATOR
COLLECTOR TO NOZZLE WELD JOINT CONSIDERING TRANSIENT THERMALLY
INDUCED FORCE EFFECTS
M.B. Bakirov, A.S. Kiselev, V.I. Levchuk, V.P. Povarov, A.F. Gromov

A design-experimental analysis of metal operational loading in the zone of a PGV-1000M steam generator collector to

nozzle joint - the zone of the weld joint Ne111, is presented. The study includes an analysis of the stress-strain state in the
three-dimensional form with preliminary verification of the calculative model using in-situ data records from sensors located in
the control zones of the circulation loop and executing continuous monitoring of deformations, temperatures and movements in
different operational conditions. According to the results there was revealed an increased damageability of the welded joint
Nel11 zone due to the influence of non-design thermo-force loads acting on the collector pocket fillet, where initiation and
propagation of operational cracks is observed at practice
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HOBBIN MMOJIX0/1 K HCCJIEJIOBAHUIONIPUYWH IMMOBBIIIEHHOM
IHOBPEXKJTAEMOCTHU OTBETCTBEHHOI'O OBOPYJIOBAHUA A9C
M.B. bakupos, B.1. Jlepuyk, B.II. IloBapos, A.®. I'pomoB

Tlonxox ocHOBaH Ha 00BbEANHEHUN M B3aHMHOM JIOTIOTHEHUH PEe3yJIbTaTOB pacdyeTa HalpsHKEHHO-Ae(OPMHPOBAHHOTO
cocTostHUs 311eMeHTOB ADC U TaHHBIX HEIPEPHIBHOTO MOHUTOPHHTA (paKTHIECKOH HKCINTyaTallMOHHON HArpyXeHHOCTH U Iie-
JIOCTHOCTHU MeTalla B Hanbojee KpUTHUECKUX 30HaX, 3allMChIBAEMbIX B Pa3IMYHBIX PEXHUMAaX pabOThl SHEPTOOIIOKA B TEUEHHE
BCEH TOIUIMBHOM KaMIaHuu. B mepByro ouepenb NpencTaBIeHHBIN TOAX01 OPHEHTHPOBAH Ha UCCIIeI0BaHUE HanboJee CI0XK-
HBIX CITy4aeB 9KCIUTYyaTallHOHHOTO MOBPEKACHUS U TIPECiIelyeT LeJIH Pa3paboTKu U BHEAPEHUS 3 (HEKTHBHBIX KOMIICHCUPY-
OIUX MEPONPHUITHH, HAIPaBIEHHBIX HAa HCKITIOYEHNE WM MUHUMM3AIMIO BIUSHHUS OCHOBHBIX MOBPEXIAIOMNX (DaKTOPOB,
BBIBIICHHBIX B X0JI€¢ MOHUTOPHHIA

KiroueBsie cioBa: cuctema MOHUTOpHHI'a, KDUTUYECKas 30Ha, IIOBPEKIACHUE, ,I[e(l)eKTHOCTI), Harpy>K€HHOCTb

NEW APPROACH FOR INVESTIGATION OF CAUSES OF INTENSIVE DAMAGEABILITY
OF IMPORTANT NPP EQUIPMENT
M.B. Bakirov, V.I. Levchuk, V.P. Povarov, A.F. Gromov

The approach is based on combination and mutual supplementation of results of stress-deformed state calculation and

data of on-line monitoring of actual operational loads and metal integrity in the most critical zones recorded in various operating
modes of a power unit during the whole fuel campaign. First of all the presented approach is intended for investigation of

the most complicated cases of operational damages and it aims at development and application of effective compensating
measures oriented on excluding or mitigation of an effect of main damage factors revealed during monitoring.

Key words: monitoring system, critical zone, damage, defectiveness, loading



