COBPEMEHHBIE IIOAXO/IbI K PASPABOTKE U CO3JAHUIO 3JIEMEHTOB CUCTEM
TEIIVIOBOU 3AIIUTHI PAIMODJIEKTPOHHBIX KOMIIOHEHTOB
Jd.A. Konosausios, U.H. Jlazapenko, U.I'. Ipo3nos, /.II. llImaToB

Pabora mocasimeHa 0630py COBpEMEHHBIX IIOAXO0I0B K pa3paboTKe M CO3JaHHIO 3JIEMEHTOB CHCTEM TEILIOBOH 3aIUTHI
Paaro3IeKTPOHHBIX KOMIIOHEHTOB. [IpH OXJTa)kIeHNN TeIIOHANPSDKEHHBIX TIOBEPXHOCTEH paJro3IeKTPOHHON anmaparypsl
MOTYT IIPUMEHATHCS AKTUBHBIHA M TACCUBHBIN cocoObl 0TBOA Teruia. OxHUM U3 3QGEKTUBHBIX KOHCTPYKTUBHBIX PEIICHUN
AKTUBHBIX CHCTEM OXJIQKACHUS SABJIACTCS UCIOIb30BaHNE MUKPOKAHAIBHBIX JJICMEHTOB Ha OCHOBE HUTEBUIHBIX KPHUCTAJIIOB
KpeMHus. JlaHHas KOHCTPYKIIUS [03BOIIsieT obecneunTsh 3 GeKTuBHbIN TerocheM 10 250 Br/cM2 ¢ HarpeBaemoi
HOBEPXHOCTH

Kirouersie cnopa: MUKPOKaHaJILHbIE TeHJ'IOO6MeHHI/IKI/I, HUTEBUHBIC KPHUCTAJJIbI KDEMHU

THE MODERN APPROACH TO DEVELOPMENT AND CREATION OF THE ELEMENTS
THERMAL PROTECTION ELECTRONIC COMPONENTS
D.A. Konovalov, I.N. Lazarenko, |.G. Drozdov, D.P. Shmatov

The work is devoted to a review of modern approaches to the design and creation elements of a thermal protection

electronic components. Active and passive methods of heat dissipation can be used for cooling, heat-stressed surfaces of
electronics equipment. The use of microchannel elements based on threadlike crystals of silicon is one of the effective design
solutions active cooling systems. This design allows for efficient heat removal up to 250 W/cm2 with the heated surface

Key words: microchannel heat exchangers, threadlike crystals of silicon



PA3BPABOTKA METOJUKU INOBBIIIEHUSA 3HEPFET¥I‘IECKOIX 9OOPEKTUBHOCTHU
HACOCHBIX CTAHIIUA
J.B. CoTHUKOB

B craTthe u3noxeHs TMPUHOUIIBI 1 3aBUCUMOCTH, KOTOPBIC MOKHO UCIIOJIb30BaTh B KAUCCTBE OCHOBLI IS pa3pa60TKH
MCTOJUKHU IMOBBIICHHS 3(1)(1)CKTI/IBHOCTI/I HACOCHBIX CTaHIII/Iﬁ

KiroueBsle c0Ba: HAaCOCHBIE CTAHIMH, 3HEPro3(PPeKTHUBHOCTh, HACOCHBIH arperat

BASIC PRINCIPLES FOR THE DEVELOPMENT OF METHODS OF INCREASING ENERGY
EFFICIENCY OF PUMPING STATIONS
D.V. Sotnikov

The paper contains principles and dependencies that can be used as a basis for the development of methods for increasing
efficiency of pump stations

Key words: pump stations, energy efficiency, pump unit



COBEPHIEHCTBOBAHUE MHXXKEHEPHON METOJMUKH PACUETA
PASHOTEMIIEPATYPHOI'O KOHIAEHCAIIMOHHOI'O ®UJIbTPA
B.A. Paxckux, I'.I'. Boponos, I[1.A. Co/zxkenukun, B.I'. Ctorueit

MHorue npoMbIIUICHHbBIE IPENPUATHS ellle He OCHAIMICHB! 9 (QEeKTHBHBIMH YCTAaHOBKaMH I'a3004UCTKH, &

CYILLECTBYIOIIHE CIIOCOOBI (JIEKTPOCTATHYCCKUE, HHEPLIMOHHBIC, TPABUTALIMOHHBIC H JIP.) H YCTPONCTBA, UX PEATU3YIOIIHe, He
00J1a/Jal0T YHUBEPCAIBHOCTBIO [0 TEMIIEPATYPHBIM M PACXOAHBIM XapaKTepUCTUKaM pabouux cpel. B cBsa3u ¢ 3TuM
MEPCIEKTUBHBIM METOJIOM YIaJICHUS BPEIHBIX TIPHMECEH U3 MPOMBIIITIEHHBIX I'a30B SBIISETCS MPOLECC KOHIEHCAI[MOHHOM
OYHCTKH B Pa3HOTEMIEPATYPHBIX (PUIBTpax

Kirouersie cnopa: METO/IUKA, pacueT, OUYMCTKA, [MapaMeTphbl, IOTOK

IMPROVING ENGINEERING DESIGN PROCEDURE OF DIFFERENT TEMPERATURE
CONDENSATION FILTER
V.1. Ryazhskih, G.G. Voronov, P.A. Solzhenikin, V.G. Stogney

Many industrial enterprises have not yet equipped with efficient gas purification plants, and existing methods

(electrostatic, inertia, gravity, etc.) and implement their devices do not have the flexibility for temperature and flow rate
characteristics of working environments. In this regard, a promising method for removing impurities from the process gases is
condensing in the different temperatures cleaning filters

Key words: methodology, calculation, cleaning, parameters, flow



AIIETUWJIEHOBBIN MEXAHW3M OBPA3OBAHUSI BEH3(A)IIMPEHA
IMPU CKUTAHUU ITPUPOTHOI'O I'A3A B TOIIKAX KOTJIOB
M.C. UBanuukmnii, A.Jl. I'pura

CTaThsl MOCBSIIEHA TEOPETUUECKOMY aHAIIM3Y MEXAaHU3MOB 00pa3oBaHus OeH3(a)IupeHa NPy CHKUTAHUK
YIIIEBOZOPOIHOTO TOIUIMBA B SHEPIETUUECKHUX KOTIaX. [IpeaiokeHa MaTeMaTHIeCKas MOJIENb IS OMPEIETIECHHUS COIEPIKAHMS
Oen3(a)upeHa B ABIMOBBIX r'a3ax KOTJIOB

KitroueBsie ciioBa: OeH3(a)TUpeH, IMICCHSI, IPOLYKTHI TOPEHHUS

ACETYLENE MECHANISM OF FORMATION OF BENZ(A)PYRENE
AT COMBUSTION OF NATURAL GAS IN BOILER FURNACES
M.S. lvanitsky, A.D. Griga

The article is devoted to theoretical analysis of the mechanisms formation of benz(a)pyrene in hydrocarbon fuel
burning in power boilers. A mathematical model is proposed for determining the content of benz(a)pyrene in the flue gas
boilers

Key words: benz(a)pyrene, emissions, combustion products



JUHAMMUKA PA3ZBUTHUSA COBPEMEHHOI'O PEJIMI'MO3HOI'O TAJIOMHHUYECTBA
B POCCUH
b.A. Epmios

B crathe pacCMaTpuBaCTCA NPaKTUKa CTAaHOBJICHHUA COBPEMEHHOI'O PEJIMTMO3HOI'0 TyprU3Ma B Poccun. Ocoboe BHUMaHHE
yAeIda€eTCs rporpaMMam U sTariaM pa3BUTUA PEJIMTUO3HOTO TypU3Ma

KiroueBsle c0Ba: IEpKOBb, TAIOMHHYECTBO, CBATHIHA, 0J1arOTBOPUTENBLHOCTD, 00psA

DYNAMICS OF DEVELOPMENT OF MODERN RELIGIOUS TOURISM IN RUSSIA
B.A. Ershov

In article practice of formation of modern religious tourism in Russia is considered. The special attention is paid to
programs and stages of development of religious tourism

Key words: church, pilgrimage, shrine, charity, ceremony



K BOITPOCY O KPUTEPUSIX Y®PEKTUBHOCTH POCCUMCKHNX BY30B
A.B. TI'myxoBa

B craTbe aHATH3UPYIOTCS MPOOIEMBI COBPEMEHHOI! BICIIEH HIKOJIBI POoccrH, KpUTEpUH OLeHKH 3P PEKTHBHOCTH
JEATEIbHOCTH BY30B M OTHOILIEHHE K HUM OTEUECTBEHHBIX U 3apYOEKHBIX YUCHBIX

Kirouessie cnoBa: peopma 00pa3oBaHusi, MUPOBBIE PEHTUHTH, KPUTEPUH OLICHKH, 3 (EKTUBHOCTD AEITENbHOCTH
By30B, AKazleMHs1 HayK

ABOUT THE CRITERIA OF HIGH SCHOOL EFFECTIVE WORK IN RUSSIA
A.V. Glukhova

The problems of modern higher education in Russia were analysed in this article. Also the criteria of high
school effective work were dedicated from the domestic and foreign scholars point of view

Key words: education reform, global ratings, criteria for evaluating



METOAUKA PACYHETA HHCTPYMEHTOB JJIA QJIEKTPOXUMHNYECKHUX
N KOMBUHUPOBAHHBIX METOJ1OB OBPABOTKH!
AN. Boaasipes, C.B. YcoB, A.A. Boaasipes, B.A. HuiioB

B crathe paccMaTpuBaCTCA PACUCT JIEMEHTOB 3JICKTPOAOB-UHCTPYMEHTOB JJIsA obecrieueHus Tpe6yeMor0 ruapoJuHaMu-
YECKOI'0 peKrMa TCUCHUS BJICKTPOJINTA IIPpU BHQKTpOXI/IMI/I‘IeCKOﬁ u KOM6PIHPIpOBaHHOI71 06pa60T1<e. Hpe,Z[J'IO)KGHHaSI MCTOAHKa

HO3BOJISIET OLPEEIUTh CKOPOCTh IMOTOKA NEKTPOJINTA, THAPABINYECKHE TOTEPHU MIPH ABMKESHHUH SIEKTPOJIUTA OT HACOCA JI0 pa-
Ooueii 30HBI U B paboueii 30He

KiroueBsle coBa: 31eKTpOA-UHCTPYMEHT, KaHall, THAPOANHAMHKA 3JIEKTPOINTA

TOOLS DESIGN PROCEDURES FOR ELECTROCHEMICAL
AND COMBINED METHODS
A.l. Boldyrev, S.V. Usov, A.A. Boldyrev, V.A. Nilov

The article considers the calculation of elements electrodes tools to achieve the desired hydrodynamic flow regime electrolyte
in electrochemical and combined treatment. The proposed methodology allows to determine the flow rate of electrolyte
loss in hydraulic movement of the electrolyte from the pump to the work area and work area

Key words: tool electrode, channel, electrolytes hydrodynamic



CUHTE3 CTATUCTUYECKOM MOJEJIA ITPOTHO3A KAYECTBA COBUPAEMOM
ABUAIIMOHHOHU KOHCTPYKIIMHA
FO.H. 3on0Tapes

B craTbe paccMaTpuBaeTCst MOAENb MAaHUITYIUPOBAHUS CTPYKTYPOH BEIOOPOUHBIX JaHHBIX, ONUCHIBAIONINX COCTOSIHUE
aBHMAIIMOHHOTO U3JeNHs B IIpoliecce ero cOopku. Pe3ynbTaTsl MOJEIMPOBaHUs peUIaracTcs HCHONb30BaTh AT ONIEPATUBHOTO
yIpaBiIeHHs: COOPOYHBIM IpolLieccoM. PerpeccnoHHast MOZIENb MPOTHO3a KauecTBa MOCTPOCHA HA OCHOBE BBIOOPOUHBIX JaH-
HBIX, OTyYEHHBIX Ha PealbHOM MPOU3BOJICTBE

Kirouersie cnopa: MOJCIIMPOBAHUEC, KA4YE€CTBO, YIIPABJICHUE, C60p0‘{HBIfI npouecc

THE DESIGNING OF STATISTICAL MODEL FOR EXTRAPOLATION THE QUALITY OF
THE AVIATION CONSTRUCTION IN ASSEMBLY

Yu.N. Zolotarev
The article deals with the manipulation of the structure model sample data describing the condition of aviation products
during its assembly. The simulation results is proposed to use for operational management assembly process. The regression
model for prediction of quality is based on sample data obtained in actual production

Key words: modeling, quality, control, assembly process



OIIPEJEJEHUE HAMAIHUMYEHHOCTEM NOCTOSIHHBIX MATHUTOB
B COCTABE AJEKTPUYECKON MAILIMHBI HA OCHOBE PEILIEHUS
OBPATHOM 3AJJAYU MATHUTOCTATUKHA
I0.A. baxBanos, B.B. I'peunxun, A.H. I'pexoBa

HpeunomeH MoAXoQ K OIPEACICHUIO HaMarHWYCHHOCTEH MTOCTOSTHHBIX MAarHUTOB B COCTaBE BHGKTqueCKOfI MallrHbI C
pa3J'IPI‘-IHOﬁ OpI/IeHTaHI/Ieﬁ HUCKOMBIX Monyneﬁ BEKTOPOB HAMAarHM4€HHOCTH 110 U3MEPCHHLIM 3HA4YCHUAM HOpMaHBHOfI COCTaBJIsA-
}omeﬁ MarHUTHOM WHAYKIWHU B HECKOJIBKUX 3a/IaHHBIX TOYKAaX MAalIWHBI HAa OCHOBE PEIICHUA 06paTHOI>i 3ala4i MarHuTOCTaTUKHU

KiroueBsle c0Ba: MOCTOSHHBIN MAarHUT, HAMAaTHUYEHHOCTh, MAaTHUTHAS MHAYKIHA, OOpaTHas 3a/1a4da

DEFINITION OF PERMANENT MAGNETS MAGNETIZATION AS A PART OF
ELECTRICAL MACHINES ON THE BASIS OF THE SOLUTION INVERSE PROBLEM OF
MAGNETOSTATICS
Y.A. Bachvalov, V.V. Grechikhin, A.N. Grekova

An approach to the definition permanent magnets magnetizations in the electric machine with a different orientation of
the magnetization vectors of the required modules from the measured values normal component of magnetic induction in the
number of given points based on the machine for solving the inverse problem of magnetostatics

Key words: permanent magnet, magnetizations, magnetic induction, inverse problem



PA3BBUTUE CUCTEMbI KOMIIBIOTEPHOI'O MOJEJIMPOBAHU S
CBEPXITPOBOAIINX ITOABECOB
I'.E. lllynun, C.A. Koctpiokos, B.B. Ilemikos, M.!. UciienThEeBa

PaccMOTpeHBI BO3MOXHOCTH YHUBEPCATFHON CHCTEMBI MyJTbTH(PH3HYECKOTO KOHEUHO-21eMeHTHOTO aHanmin3a COMSOL
Multiphysics u crieranu3upoBaHHOTO KOHEYHO-3IEMEHTHOT0 KoMiutekca nporpamm FEMPDESolver, Bxosiiiero B cocras
HHTETPUPOBAHHON CUCTEMbI KOMITBIOTEPHOT'O MOJICIUPOBAHUS CBEPXIIPOBOISIINX IIMEKTPOMATHUTHBIX TT0/IBECOB

KurodeBsle ciioBa: cHCTeEMa KOMITBIOTEPHOTO MOAEIUPOBAHHUS, KOHEUHO-3JIEMEHTHBIH aHAIIN3, CBEPXIPOBOASAIINH dJIeK-
TPOMAarHUTHBIA MOJIBEC

THE DEVELOPMENT OF THE SYSTEM OF SUPERCONDUCTING SUSPENSION
COMPUTER SIMULATION
G.E. Shunin, S.A. Kostryukov, V.V. Peshkov, M.1. Islentyeva

The possibilities of the universal system of multiphysic finite element analysis COMSOL Multiphysics and of the specialized
finite element program package FEMPDESolver, which is part of an integrated system of computer modeling of superconducting
electromagnetic suspensions, are considered

Key words: computer modeling system, finite element analysis, superconducting electromagnetic suspension



POBUBPOHHAS IOJAPU3YEMOCTDb OCHOBHOI'O COCTOSIHUS MOJIEKYJIBI NO.
3ABUCHUMOCTD ITOKA3ATEJISI MPEJTOMJIEHUSA OT YACTOTbI BHEIIHETI'O ITIOJISA C
YUYETOM KOJIEBATEJBHBIX CTENIEHENA CBOBO/IbI MOJIEKY JIBI
C.B. Aptbimienko, A.M. Byrbipcknii, E.JI. Kyuun, P.A. YepHnoB

B crathe MPOBEJCH pacyeT pOBI/I6p0HHOﬁ TOJIAPHU3YEMOCTU OCHOBHOTO COCTOSAHUSA MOJICKYJIbI NO. HpI/IBeﬂeHa
3aBUCUMOCTD ITOKa3aTeJIsl NPEJIOMIICHUSA MOJICKYJIbI NO 0T 4acTOTBI BHEIIHETO TOJIS C ydae€TtomM KoJIeOaHHit B HpI/I6J'II/I)KeHI/II/I
TapMOHHUYECKOTO OCIIUIIIIATOPA. YTo4yHEeHHE 3TUX XapaKTCPUCTUK C YUECTOM KOJIe0aTEeNbHBIX U BpalaTeJIbHbIX CTereHen
CBOGOI[BI MOET OBITh IOJIE3HO Ipu pEIICHUU 3a1a4, CBA3aHHBIX CO B3aUMOJICCTBUEM JIA3€PHOT0 U3JTYy4YCHUA C
MOJIEKYJIIPHBIMU T'a3aMn

KiroueBsle crioBa: poBHOPOHHAS MOSIPH3YEMOCTh MOJIEKYJI, TOKA3aTellb MIPEIOMIICHUS

ROVIBRONIC POLARIZABILITY OF THE BASIC STATE OF MOLECULE NO.
DEPENDENCE OF THE QUOTIENT OF REFRACTION ON FREQUENCY OF THE
EXTERNAL FIELD TAKING INTO ACCOUNT OSCILLATORY DEGREES OF FREEDOM
OF THE MOLECULE
S.V. Artyshenko, A.M. Butyrskii, E.L. Kuchin, R.A. Chernov

In this article calculation of rovibronic polarizability of the basic state of molecule NO is carried out. Dependence of the
quotient of refraction of molecule NO on frequency of the external field taking into account oscillations in the harmonious
oscillator approach is resulted. Specification of these characteristics taking into account vibrational and rotational degrees of
freedom is resulted it can be useful at the decision of the problems connected with interaction of laser radiation with molecular
gases

Key words: rovibronic polarizability, quotient of refraction, quantum-chemical calculation



O YNCJTEHHOM UHTEI'PUPOBAHUUN HECTAIIMOHAPHOI'O HEOJJHOPOJHOI'O
BUTAPMOHHYECKOT'O YPABHEHUS B 3AJIAYAX KOHJAYKTUBHOM CBOBO/THOM
KOHBEKIA
B. U. Psixkckux, M. U. ITonos

IIpencraBieH CMHTE3 KOHEYHO-PA3HOCTHOM CXEMbI UUCIIEHHOTO UHTETPUPOBAHUS HECTALIMOHAPHOT'O HEOJHOPOIHOTO
OUrapMOHIYECKOTO YPABHECHUS MPH HYJIEBBIX TPaHIMYHBIX YCIOBHSX IEPBOTO U BTOPOro poja. B ['mibkbepToBOM mpocTpaHCcTBE
MIPOBEJICH ee aHaju3. Brryuciena norpemHocTs anmnpoKCUMaluH, 10Ka3aHbl yCTOMYUBOCTE U CXOUMOCTh CXEMBI, MPEIOKEH
croco0 UACHTH()UKAIIMH ONTHMANBHOTO IIIara Mo BpeMeHH. Anpo0aius BEIYUCIUTEIEHON IPOLIEAYPHI Ha 331a49€ 0 KOHIYK-
TUBHO-JJAMUHApHON cBOOOIHON KOHBEKIIMU B KBaPaTHOI KaBepHE MOATBEpANIa 3PPEKTUBHOCTD NPEATI0KEHHOT O TOAX0a

KiroueBsle cioBa: GHrapMOHHYECKOE YpaBHEHUE, KOHIYKTUBHO-JIAaMUHApHAst CBOOOJHAsI KOHBEKIHS, KOHEYHO-
pa3sHOCTHas cxema

ABOUT THE NUMERICAL INTEGRATION OF THE NONSTATIONARY
NONHOMOGENEOUS BIHARMONIC EQUATION IN PROBLEMS OF CONDUCTIVE FREE
CONVECTION
V. I. Ryazhskih, M. I. Popov

Synthesis of the finite-difference scheme of a numerical integration of a nonstationary non-homogeneous biharmonic
equation is presented at zero boundary conditions of the first and second sort. In the Hilbert space the analysis is carried out it.
The approximation error is calculated, stability and convergence of the scheme are proved, the way of identification of an
optimum step on time is offered. Approbation of computing procedure on a problem about conductive and laminar free
convection in a square cavity confirmed effectiveness of the offered approach

Key words: biharmonic equation, conductive and laminar free convection, finite-difference scheme



MATEMATHUYEKOE MOJAEJIUPOBAHUE MPOHECCOB B JIEKTPHYECKOM
ABTOI'EHEPATOPE
B.I'. Bapopoxuuii, B.C. Kynuos, E.B. Kynunosa

PaccmoTpena cucrema nu¢ pepeHIHaIBHEIX YPaBHEHUH JIEKTPUIECKOTO aBTOTeHepaTopa Ha IBYX CBSI3aHHBIX KOHTYpax
Ban-nep-Ilons. Beenen mMaislit mapaMeTp u mojydeHa ycpeaHeHHas cucTeMa ypaBHeHHH. [TorydeHo nepBoe npHOIIDKeHIe
JUISL OTHOYACTOTHBIX U JIBYX4acTOTHBIX KoJieOaHUi B aBTOreHepaTope

KiroueBsle cioBa: MonenupoBanue, KOHTyp Ban-nep-Iloss, anekTpudeckuii aBToreHepaTop

MATHEMATICAL MODELING OF PROCESSES IN ELECTRICAL OSCILLATOR
V.G. Zadorozhnii, V.S. Kuptsov, E.V. Kuptsova

It was viewed d the system of oscilator's diffferential equations on 2 connnected circuit of VVan der Pol.It was introduced
the small parameter and the avereged system of equations was recieved. It was found the first approximation for singlefrequency
and double-frequency in oscillator

Key words: modeling, contour VVan- der- Pol, electrical oscillator



MOJIEJJTMPOBAHUE MACCOITEPEHOCA B IIOTIJIOINAIOIIEN
BAKYYMHPYEMOM NOJIOCTHU ITPU HATPEBE
N.JI. Batapounos, B.B. [lemikos, B.®. CenruBanos, O.B. UcieHnTheB

CoopmynnpoBaHa MOJIEINb Fa30IIepPeHOCca B BAKYYMHPYEMOH MTOTJIOMAIONIEH ITOJIOCTH ITPU HArpeBe ¢ y4eTOM HelIMHeH-
HOH 3aBUCHMOCTH CKOPOCTH IOTJIONIEHHS OT JaBieHus. MeTonoM OaaHca HOCTpOeHa YHCIICHHAs: MOJIeNb U pa3paboTaH HTe-
PaLOHHBIH aNropuT™ ee pemeHus. [IpoaHann3upoBaHbl YHCIEHHbIE PELIEHHS MOIEIH

KiroueBsle coBa: MaTeMaTHYECKOE MOJICTUPOBAHHUE, Ta30IIepeHOC, abcopOuus, BAKyyMHasl CHCTEMa

SIMULATION OF MASS TRANSFER IN ABSORBING EVACUATED CAVITY AT HEATING
I.L. Bataronov, V.V. Peshkov, V.F. Selivanov, O.V. Islentyev

A model of gas transfer in evacuated absorbing cavity at heating is formed. The model allows for nonlinear dependence
of absorption rate from pressure. A numerical model is developed with balance method. An iteration algorithm of its solution is
constructed. Numerical solutions of the model are analyzed

Key words: mathematical simulation, gas transfer, sorption, evacuation system



3BOJIIOINUSA ATOMHOM CTPYKTYPHI ITAJIJIAIUSI B ITPOIIECCE
CBEPXBbICTPOM 3AKAJIKM U3 PACILIABA
C.10. Baxmun, A.T. Kocuwios, B.B. OxkepesibeB

B pa60Te MCTOJIOM MOJ'IeKyJ'ISIpHOﬁ JAVMHaMHUKH U3YYCHBI 3aKOHOMEPHOCTHU HepeCTpOfIKPI aTOMHOM CTPYKTYPbI YUCTOT'O
Tajuragus B MPOLECCE 3aKaJIKi U3 )KUAKOTO COCTOSTHUA 10 OK. HpOBeIIeHBI CTaTI/ICTI/IKO-FeOMeTpI/I‘{eCKI/Iﬁ u KHaCTepHLIfI aHa-
JIN3bl HAa OCHOBE€ MHOTI'OTPaHHUKOB BOpOHOFO. HyTeM YaajJaeHus MEJIKUX pe6ep MHOT'OIrpaHHUKOB BOpOHOl"O BBISABJICHBI Ky60-
OKTa3IpUICCKUEC KOOPAUHAITMOHHBIC MHOT'OTPAHHUKH, HAa IIOCTPOCHUE KIIACTEPOB U3 KOTOPHIX 3aﬂeﬁCTBOBaH0 3HaYUTCIIbHas
4JaCTb aTOMOB CUCTCMbI

KiroueBsle cioBa: mamtaguid, MOJIEKyJIsIpHas JUHAMHKA, KyOOOKTasIp, KIacTep

EVOLUTION OF ATOMIC STRUCTURE OF PALLADIUM DURING
ULTRAFAST QUENCHING FROM MELT
S.U. Vakhmin, A.T. Kosilov, V.V. Ozherelyev

In this article, the method of molecular dynamics of the patterns of adjustment of the atomic structure of pure palladium

in the process of quenching from the liquid state to OK. Conducted statistical and geometric and cluster analysis on the basis of
the Voronoi polyhedra. Removed small edges of the VVoronoi polyhedra, we obtain identified cuboctahedral coordination
polyhedra.To construct them the significant subset of atoms of the system is used

Key words: palladium, molecular dynamics, cuboctahedron, cluster



MOJYYEHUE KOHIHEHTPAIIUOHHO-T'PAJUEHTHBIX KOMITIO3UTHBIX IIJIEHOK
Fex (Al20n)100-x
0. B. Crorneii, A. B. CutHukos, A. JI. Anb-MaJuku

IIpennoxxeHa MeTOUKA MOTYYEHUS KOHIEHTPAIIMOHHO-TPaJIMEHTHBIX KOMIIO3UTOB METaI-IUAIEKTPUK. C IOMOILBIO

9TOW METOAMKH HOHHO-JIyYEBBIM PACIbUICHUEM COCTABHBIX MHILIEHEH MMOJIyuyeHbl KOHIIEHTPALlMOHHO-TPaIMEHTHBIE KOMIIO3UT-
Hble 06pasibl Fex(Al203)100-x B Bujie monocok auuoi 60 mm. VicenenoBanne 3IeKTPHIECKUX CBOMCTB TOMYYEHHBIX KOMITO3H-
TOB MO3BOJIMJIO OIPEAEIUTh 00pa3Libl, B KOTOPBIX H3MEHEHNE KOHIICHTPAINHU, IPOUCXOSIIee BIOIb 00pa3siia, MpOXOIHUT Yepes3
MOPOT MEPKOJISALIHN

Kirouersie cnopa: FpaHyHI/IpOBaHHLIfI HaHOKOMIIO3UT, NOPOT NEPKOJIALINH, KOHI_ICHTpaIIPIOHHO-Fpa,Z[PIeHTHI;IfI 06pa3eu

PREPARATION OF Fex (Al20n)100-x CONCENTRATION-GRADIENT COMPOSITE FILMS
O.V. Stognei, A.V. Sitnikov, A.J.Al-Maliky

A method of concentration-gradient metal-insulator composites preparation has been proposed. Based on the method the
concentration-gradient samples of Fex (Al2On)100-« nanocomposites have been obtained by ion-beam sputtering of compound
target as a 60 mm length strip. Gradient samples where the concentration change passes over the percolation threshold have
been determined based on the electrical properties investigation

Key words: granular nanocomposite, percolation threshold, concentration-gradient sample



OCOBEHHOCTH ®A30BOI'O NIEPEXOJA B ABYMEPHbIX CETHETOJ3JACTHUKAX
B.H. Heuaes, A.B. llly6a

HMcxons u3 NpUHIMIIOB KIACCHYECKON TEOPHH YIPYTOCTH U )eHOMEHOIoTn4eckol Teopun Jlanaay, BeIBeieHa cUcTEMa

b depeHIManbHbIX yPaBHEHUH I paclpe/ieNieHHs] CIIOHTaHHO AeopMaluy B AIMHHOM TOHKOM CTEPKHE MPAMOYTOJIbHO-
ro cedeHus1. Pemenne 3toit cuctemsl MeToqoM Oyphe MO3BOIUIO OIIPEASIUTH TEMIIEPATypy (ha30BOTO Nepexoa B CETHETOR-
JIACTUYECKOE COCTOSIHUE KaK (DYHKIUIO pa3Mepa, (OpMbI CEUEHHS U BETUUUHBI S¢, XapaKTepU3YIOIIEH CBOMCTBA TOBEPXHOCTH
CErHEeTO2/1acTUKA. PaccuuTaHbl KpUTHYECKUE pa3Mephl CeUeHHs, HUXKE KOTOPhIX HEBO3MOXKEH Mepexo]l B HU3KOCUMMETPUY-
Hy!0 (ha3y, B 3aBHCHMOCTH OT CTEIICHH 3aKpeIUICHIs TapaMeTpa Iopsiika Ha TPaHHIe CeTHETOIACTHKA

KitroueBbie ciioBa: TOHKHI CETHETOAIACTUYECKHI CTEPXKEHb, pa3MepHbIe 3G deKTsl, cioHTaHHas nedopmarius, cBoOo -
Hasi 9Heprus, TeMmeparypa $Ga3oBoro nepexona

FEATURES OF PHASE TRANSITION IN TWO-DIMENSIONAL FERROELASTICS
V.N. Nechaev, A.V. Shuba

In terms of principles of classical elasticity theory and phenomenological Landau theory the system of differential equations
for distribution of spontaneous deformation in long thin rod with rectangular profile has been derived. The solution of

this system with Fourier method has allowed to determinate the phase transition temperature in ferroelastic state as function of
size, profile form and value of rod” s contact with surrounding nonferroelastic materials. It is established the phase transition
temperature has nonmonotonic dependence with reduction of contact, and the maximum is appeared on some size of profile,
which reciprocally proportional to contact degree. The critical sizes of profile below that a phase transition in ferroelastic phase
is impossible are calculated, which depend on degree of fixation of the order parameter on ferroelastic boundary

Key words: thin ferroelastic rod, size effects, spontaneous deformation, free energy, temperature of phase transition



OOPMAJIN3ZALNA HAIIPS)KEHHO-IE®@OPMHUPOBAHHOI'O COCTOSIHUS JETAJIN
C MOJABMU)KHOM 'PAHULIEN B YCJOBUSIX DJIEKTPHUYECKOI'O 1
KOMBHHHUPOBAHHOI'O ®OPMOOBPA30BAHUA
A.N. boaawipes, C.B. YcoB, A.A. boaasipes, B.A. Huios

B crathe paccMaTpuBaCTCs (1)0pMaJ'IPI3aHI/I$I TOBEPXHOCTHOI'O CJIOA, (bOpMI/IpyIOHIGFOCH nong JeicTBHEM QJICKTPHUICCKOT0O
" KOM6I/IHI/IpOBaHHOFO SJICKTPOXUMHUKOMEXAHUIECKOTI'O BO3Z[CI>1CTBPI$[. Hpe,Z[J'IO)KGHHHﬁ MaTeMaTH4YeCKHUA arrapar obecreunBa-
€T OMHCAaHNE TEXHOJOTHYECKUX METO/I0B U UX COYCTaHUI npu y‘IéTe peam3any paspymeHus B IOBEPXHOCTHOM CJIOC A€TaIA

KiroueBsle cioBa: popmanuzanys, IOBEPXHOCTh, MUKPOHEPOBHOCTb

FORMALIZATION OF STRESS-STRAIN STATE OF WORKPIECE
WITH MOBILE BOUNDARIES IN CONDITIONS OF ELECTRICAL AND MIXED SHAPING
A.l. Boldyrev, S.V. Usov, A.A. Boldyrev, V.A. Nilov

Authors of the article examine formalization of surface layer formed under the influence of electrical and mixed electrochemical
mechanical impact. The introduced mathematical tool technique provides description of processing methods and their
combinations taking into account implementation of damages in workpiece surface layer

Key words: formalization, surface, microroughness



PACYET TEMIIEPATYP IOBEPXHOCTHU U JABJIEHUS ITAPOB B KAHAJIAX
IMPOIIJIABJIEHUSA
P.10. Kupees, B.P. [lerpenko, B.I1. YymapHbIii

B cratbe paccmarpuBaeTca U3MEHEHHE TEMIIEPaTyphl IOBEPXHOCTU LIMIMHAPHUYECKOTO KaHala NPOIUIABICHHS U 1aBJICHUS,
BO3HUKAIOIIee B HEM IPH CBapKe CILIABOB BEPTHKAIBHBIM M TOPH30HTAIBHBIM AJICKTPOHHBIMH ITydkaMu. [IpuBoxurcs
CpaBHUTENbHAS OIEHKA PACIpeAeIeHNs TeMIIEpaTyp U JaBICHUHN JUI IBYX CXeM CBapKU

KiroueBsle cioBa: JaBieHHE MapoB B IapOTra30BOM KaHalle, THAPOCTATHYECKOE AaBJIEHUE CTON0A HKHUIKOCTH

CALCULATION OF SURFACE TEMPERATURES AND VAPOR PRESSURE IN THE
CHANNELS OF PENETRATION
R.Y. Kireev, V. R. Petrenko, V.P. Chumarniy

The article examines the change in temperature of the cylindrical surface of the of penetration channel and pressure arising
therein during welding of alloys vertical and horizontal electron beams. The comparative evaluation of the distribution of
temperatures and pressures for the two schemes welding

Key words: vapor pressure steam-gas channel, the hydrostatic pressure of the liquid column



KOMBUHHUPOBAHHOE 'MIPOABPA3ZUBHOE C JIOKAJIBHBIM
IJIEKTPOXUMHNYECKUM PACTBOPEHUEM YJAJIEHUE 3AYCEHIIEB
O.H. Knpmiios, E.B. I'onuapos, B.. Kotykos

B crartbe onuckiBaeTCsl KOMOHHHPOBAHHBIH THAPOAOPA3UBHBI C JIOKAIBHBIM 3JIEKTPOXHMHYCCKAM PACTBOPEHHEM CIIO-
co0 ynaneHus 3ayCeHIEeB [0CyIe NPEAIIeCTBYIoeH 00paboTKu

KnroueBsle cnoBa: kKoMOMHHpOBaHHAsE 00pabOTKa, aHOIHOE PACTBOPCHHUE, yIAJIEHHE 3ayCCHLIEB, a0pa3uB

COMBINED OF WATERJET WITH A LOCAL ELECTROCHEMICAL DEBURRING OF
DISSOLVED
O.N. Kirillov, E.V. Goncharov, V.l. Kotukov

This paper describes a combined hydro-abrasive to the local electrochemical dissolution method for removing burrs after
previous treatment

Key words: combined treatment, anodic dissolution, deburring, abrasive



MHTEHCUD®UKALUS ITPOLIECCA DJIEKTPOIPO3MOHHOM MPOIINBKA OTBEPCTHUH
MAJIOI'O JMAMETPA
B.I1. Cmoaenuen, O.H. Kupuwuios, A.B. Baraasikun, C.C. FOxneBu4

PaccMoTpeHs! BOnpoCH! HHTECHCH(UKAIH NPOIIUBKY ITyOOKHX OTBEPCTHH 3a CUET YCKOPEHHMS MpoIecca MacCOBBIHOCA
HPOJIYKTOB 00pabOTKH IMyTEM YIIpaBIECHHS IIEPEIagoM JaBlIeHNUs KUIKOH pabodel cpelbl Ha AJMHE TPaKTa M IIPUMEHCHUS
BpaILleHUs TPyOUaToro 31eKTpoja, MpUBEIeHa METOIMKA PAcuéTa TEXHONOTHYECKUX PEXUMOB JUIS 3TI€KTPOIPO3HOHHOM
MPOIINBKH TTyOOKHX OTBEPCTHI

KiroueBsle c10Ba: MacCOBBIHOC, BPAILICHUE 3JIEKTPOAA, CKOPOCTh KHIKOW Cpeibl, Iepemnas JaBICHUs

INTENSIFICATION OF ELECTROEROSION BROACH PROCESS
FOR SMALL DIAMETER HOLES
V.P. Smolencev, O.N. Kirillov, A.V. Vladykin, S.S. Uhnevich

Intensification questions of broach deep holes a. o. intensification of mass remove process product of processing by the
management of fluid pressure drop on the way of broach and use of rotation tubular electrode are consideration, methods of
calculation operating practices for electroerosion broach of deep holes are adduction

Key words: mass remove, electrode rotation, fluid speed, pressure drop



YINPOYHEHUE HAIIBUISIEMBIX HJIA3MEHHI>I)§ MOKPBITUIA UMITYJIbCHOM
MOAYJSIHUEN MOINHOCTHU BBIHOCHOMU AYT'U IIVIASMOTPOHA
A. M. Kaabipmertos, E. B. Cmonenues, A. ®. Maabues, I'. A. CyxoueB

PaccMOTpeH mpoliecc M1a3MEHHOTO HAIBUICHHUSI C UCIIOJIb30BAHUEM KOCBEHHOM M IPAMO# (BBIHOCHOI) AyT, B KOTOPOM
YIPOYHEHHUE NOKPBITHS OCYLIECTBIIICTCA €0 JOKAIbHBIM IIPOILIABICHUEM B PABHOMEPHO PACIIPECICHHBIX 30HaX € IIOMOIIBIO
UMITYJTbCHOH MOJYJIALMY MOLTHOCTH BBIHOCHOM IYTH MIa3MOTpoHA. TeopeTuueckn OlleHEHBI PEKHMBI YIIPOUHEHHs, obectie-
YHBAOIINE MPOTUIABICHNE TOKPBITHS 10 MEPEXOAHOMN 30HbI C OCHOBOH U yOBIETBOPSIONINE SKCILTyaTalluOHHBIM ITOBEPX-
HOCTHBIM Harpy3kam MOKpPBITHS

Kirouersie cnopa: I1a3sMa, HallbUICHHUE, YIIPOYHCHUE, Ayra, MOAYJIANUA

STRENGTHENING OF PLASMA- SPRAYING COATS BY POWER IMPULSE MODULATION
OF PLASMATRON DIRECT ARC
A. M. Kadyrmetov, E. V. Smolentcev, A. F. Maltcev, G. A. Suhotchev

Plasma-spraying process with the use of indirect and direct arcs is taken up. The coat strengthening is realized by local

weld penetration of the coat in equally spaced zones by power impulse modulation of the plasmotron direct arc. Theoretically
estimated modes of strengthening, providing coat weld penetration till the transition zone of the coat base and satisfying the
surface exploitation loads are presented

Key words: plasma-spraying, plasma coat-strengthening, direct arc, indirect arc, parameters modulation



PA3PABOTKA TEXHOJIOI'MHA U3I'OTOBJIEHUSA ®ACOHHOI'O MHCTPYMEHTA
HA OCHOBE BbBICTPOI'O TIPOTOTHUIIMPOBAHUS
A.B. Ky3oBkun, A.Il. CyBopoB

B crartbe paccMOTpeHa BO3MOXKHOCTb H3TOTOBJICHUSI HHCTPYMEHTA IS DJIEKTPOPU3MICCKUX METOI0B 00pabOTKH Ha
OCHOBE IIPHMEHEHHSI COBPEMEHHOM TEXHOJIOTHH MOCTPOCHHS U(BPOBBIX MPOTOTUIOB 1 3D meyarty s HYKI eMHUYHOTO 1
MEJKOCEPUITHOTO IPOM3BO/ICTBA

Kirouessie croBa: anekTpodusndeckas oopadoTka, mpororur, 3Dneyars

DESIGN OF MANUFACTURING OF SHAPED TOOLS BASED ON RAPID PROTOTYPING
A.V. Kouzovkin, A.P. Suvorov

The article considers the possibility of making a tool for electro-processing techniques based on the use of modern
technology to build digital prototyping and 3D printing for the needs of single and small batch production

Key words: electrophysical processing, prototype, 3D printing



MOJIEJIMPOBAHUE JJEBUAIIM YACTOTBI JEKAMETPOBOI'O PAJTMOCUTHAJIA
HA TPACCE HAKJIOHHOI'O 30HANPOBAHUS NOHOC®EPHI
E.T. AreeBa, H.T. Apanacses, /I. Kum, H.W. Muxaiinos

IIpoBeneHO cpaBHEHME AaHHBIX U3MEPEHUN U PE3YJIbTATOB MOJEIbHBIX PACUETOB CTATUCTUYECKUX XaPAKTEPUCTHK 0~
IUIEPOBCKOTO CMEILICHUS YaCTOThI IEKaMETPOBOI'0 paJMOCUrHaja Ha OlHOCKaukoBoi Tpacce Kanuuunrpag-Mocksa. Moaenu-
POBaHHUE BBITIOIHEHO C HCIOJIb30BaHUEM ONEPATUBHOTO YHCIEHHO-aHAIUTHUECKOT0 alropuT™Ma pacueTa. [IpoctpancTBeHHO-
BPEMEHHbIE (PIYKTYal[H 3JIEKTPOHHOI KOHIIEHTPALK HOHOC(HEPHI ONUCAHBI B paMKaX THUIIOTE3bI O IEPEHOCE 3aMOPOKEHHOI
TypOynenTHOcTH. IToka3aHo, YTO KBa3HIIEPHOANUECKOE TIOBECHNE I€BUALINIl YaCTOTHI paJHOCUTHAIIA B YCIOBHAX KCIIEPH-
MEHTa MOKET OBITh BBI3BAHO MPUCYTCTBUEM Ha Tpacce KPYMHOMACIITAOHOTO BOTHOOOPA3HOTO BO3MYILEHUS JNEKTPOHHON
KOHIICHTPALNH C TOHKOH TypOyJIeHTHO! CTPYKTYpOH

Kirouersie cnopa: I/IOHOC(i)epa, 30HAUPOBAHUE, MOACIUPOBAHUE, paguOTpacca, HEOAHOPOJHOCTHU

MODELING OF DECAMETRIC RADIO SIGNAL FREQUANCY DEVIATON OF ROUTING
OBLIQUE-INCIDENCE IONOSPHERIC SOUNDING
E.T. Ageeva, N.T. Afanasiev, D. Kim, N.I. Mikhailov

There was carried out the comparison of the measurement data and the model calculating results of static characteristics

of Dopler radio-signal frequency displacement on Kaliningrad - Moscow single routing. Modeling was made by using the
operative digital-and-analitic algorithm. Space-and-time fluctuations of ionospheric electron concentration were described
on the base of the fixed turbulence translation hypothesis. It was proved that quasi-periodic behavior of signal frequency
deviation under the experiment may be provocated by the routing long-term wave disturbance of the fine structure turbulent
electron concentration

Key words: ionosphere, sounding, modeling , radio routing, inhomogeneity



MATEMATHYECKOE MOJEJIUMPOBAHHUE I/IH(I)OPMAI_II/IOHHO-AHAJII/ITPI‘IECKOFI
CUCTEMBbBI HA OCHOBE TEOPUU KOH®JIUKTOB
O.B. I[InankoB

PaCCManI/IBaeTCSI I/IH(bOpMaHI/IOHHO-aHa.]'II/ITI/I‘IeCKaSI CUCTECMa KakK OTZ[eJ'[I)HHﬁ HWHCTPYMEHT aHaJIN3a JaHHBIX. Hpez[nara-
CTCA O606H1€HH3$[ MareéMaTu4ieckass MOJICJIb CUCTEMbBI Ha OCHOBE TEOpUHU KOHq)J'II/IKTa. Hpe,Z[CTaBJ'IeHI)I PE3YIbTAThI pacye€Ta MEpP
KOH(bHHKTHOCTH CHCTEMBI U €€ DJICMEHTOB

Kirouessie crioBa: nHGOPMAIIMOHHO-aHATMTHYECKast CHCTeMa, MaTeMaTHYeCKasi MOJIENb, KOHQIUKT

MATHEMATICAL MODELING OF INFORMATION-ANALYTICAL SYSTEM BASED ON
THE THEORY OF CONFLICT
O.V. Pyankov

Consider the information-analytical system as a separate tool for data analysis. A generalized mathematical model of the
system based on the theory of conflict. Presents the results the calculation of measures of conflict system and its elements

Key words: information-analytical system, the mathematical model of the conflict



I_IEJII/I TEIIVMIOBU3UMOHHBIM KOOPAMHATOPOM C ®OTOIIPUEMHBIM
YCTPOUCTBOM MATPHUYHOI'O THITIA B YCJIOBUSX ADPO30JIBHBIX ITIOMEX
C.B. Yremos, H. 1. MauuHckas

C uCHoNB30BaHUEM METOZ0B MHOTOMEPHOTO CTaTUCTHYECKOTO aHAIM3a M 3aKOHOB TEIIOBOTO HU3JTyYeHHsI OOBEKTOB 1

(hOHOB TTOJTyYCHBI aHATUTUYCCKAE BEIPAKEHHS JUTS OLIEHKH BEPOSITHOCTH IIPaBIIIBHOTO OOHApY)KEHNSI paBHOMEPHO U HepaB-
HOMEPHO HarpeToii neiu Ha QIYKTyHpYIOIeM TeIUIOM3IydaromeM GoHe TeroBu3noHHbIM KoopauHnartopoM (TIIBK) ¢ ¢poro-
NpUEMHBIM YCTPOHCTBOM MAaTPHYHOTO THIA B YCIOBHAX a3p030MbHBIX oMeX. IIpoBeneHa onenka kosddurmenra mpomycka-
HHS a3P030JILHOTO 00pa30BaHus, TpeOyeMoro A IpepbIBaHuUs BUACHUS 1ieau MaTpuuHbiM TIIBK

KiroueBsie ciioBa: oOHapy)keHHe, MaTPUIHBIH IPHEMHUK, a3p030JIbHAs TIOMeXa

TECHNIQUE OF THE ESTIMATION OF EFFICIENCY OF AUTOMATIC DETECTION
PURPOSE OF THE INFRARED COORDINATOR WITH THE RECEIVER OF MATRIX TYPE
IN THE CONDITIONS OF AEROSOL HINDRANCES
S.V. Utyomov, N.I. Machinskaya

With use of methods of the multidimensional statistical analysis and laws of thermal radiation of objects and ¢ornos analytical
expressions for an estimation of probability of correct detection in regular intervals and non-uniformly hot purposes on a
fluctuating heat-radiating background infrared the coordinator with a receiver of matrix type in the conditions of aerosol
hindrances are received. The factor estimation of easing the aerosol formation demanded for interruption vision of the purpose
matrix is spent

Key words: detection, the matrix receiver, an aerosol hindrance



N3MEPEHUME YACTOTBI TAPMOHHMYECKOTI'O CUT'HAJIA
METOJAOM CPABHEHUS C 9TAJIOHAMU
C.10. beneukas, /I.C. I'ne3auios, U.b. Kpbrkko, A.b. Tokapes

HpOBeZ[eHO HCCIECN0BAaHUE XapaKTEPUCTUK aJITOPUTMa U3MEPEHUA 4aCTOThI, OCHOBAHHOT'O Ha METOJC CPABHECHUSA C 3TAJIOHHBI-
MU CIICKTpaMu. 9(1)(1)CKTI/IBHOCTL pa60TBI AJIrOpruTMa Npu pasjiMIHbIX OTHOMICHUAX CUTHAJI-IIIYM OLI€HECHA C ITIOMOIIbIO
MaTe€MaTU4E€CKOTro MOAECIUPOBAHUA. HpI/IBC,HeHO CpaBHEHUE MoKazaTejiei TOYHOCTH HU3MEPCHUA C XapaKTCPUCTUKAMU U3BECTHBIX
AJITOPUTMOB OLICHKHU YaCTOThI FTApMOHUYECKOTO CUT'HAJIa

Kirouessie citoBa: nudpoii alnroputM, OLEHKa YaCTOThI, ITAJOHHBIH CIEKTP

FREQUENCY MEASUREMENT ALGORITHM BASED ON SET OF SPECTRUM TEMPLATE
S.Y. Beletskaya, D.S. Gnezdilov, I.B. Kryzhko, A.B. Tokarev

Frequency measurement algorithm based on the method of comparison with the spectrum template is analyzed. The effectiveness
of the algorithm is estimated by mathematical modeling under different signal-to-noise ratio. Accuracy characteristics
are compared with the known algorithms for estimating the harmonic signal frequency

Key words: digital algorithm, the frequency estimate, reference spectrum



CHUHTE3 HEPEKYPCHUBHBIX IIU®POBBIX ®PNJIBTPOB BE3 YMHOKHUTEJIEN
A.B. Myparos, M.U. CnaxakuH, A.b. Tokapen

PaccmarpuBaercs metoauka pacuera koaddurrento mupposoro KUX ¢unetpa, mo3sonsromas pearn3oBaTh GUibTp

Ha OTPaHUYEHHOM YHCIIE CABUTATeNeH M CyMMATOPOB H 32 CUET ITOTO MOBBICUTH MAKCHMAIbHYIO TAKTOBYIO YaCTOTY PaOOTHI
ycTpoiicTBa. JlaHbI peKOMEHAAIMY 110 TPIMEHEHHI0 (GUIIBTPOB Ha CTEMEHsX uncia aBa. [IpencrasieH npumep pacuera

k03 urrenToB mogodHoro KUX ¢dumetpa 1 mudppoBoro MOHUTOPHHIOBOTO IIpHEeMHUKa. [IpuBeieHa oneHka
ObIcTponeiicTBus 1 oTpebisieMsIx pecypcos [TJINMC

Kirouessre cosa: IIJIMC, KUX ¢unstp 6e3 ymHOXHTENEH, I poBas 00paboTKa CUTHAIOB

SYNTHESYS OF NONRECURSIVE FILTERS WITHOUT MULTIPLIERS
A.V. Muratov, M.I. Spazhakin, A.B. Tokarev

An algorithm of FIR digital filter coefficients calculating is proposed. This algorithm allows implementing filter by

limited number of shifters and adders and thereby increases the maximum clock frequency of the device. Recommendations of
such filters usage are provided. An example of such filters on a power of two designing is given. The evaluation of speed and
consumed FPGA resources is provided

Key words: FPGA, FIR filter without multipliers, digital signal processing



KOHCTPYKTOPCKOI'O CEKTOPOB TP ITPOEKTUPOBAHNU TEYATHBIX Y3JIOB
VIS ABTOMATHU3UPOBAHHOU CBOPKH
B.E. ®opmanuyk, A.JO. Koneiikun

B craTbe paccMaTpuBaroTcs 3a1a4n, peleHre KOTOPHIX MO3BOJINT HaHOoIIee OJTHO peann30BaTh IIOTEHIHATI 000pyI0-
BaHMUS aBTOMaTH3NPOBAaHHON COOPKH IEYaTHBIX Y3JIOB C JIEKTPOHHBIMH KOMITOHCHTaMH ITOBEPXHOCTHOTO MOHTaXxa. Takxe
aKIEHTUPYyEeTCs BHUMaHKE Ha Ba)KHOCTHU IJIOTHOM PabOThI B JAHHOM BOIIPOCE MEXKAY KOHCTPYKTOPaMH U TEXHOJIOTaMU

KitroueBbie citoBa: TIOBEPXHOCTHBIN MOHTax, AltiumDesigner, periepHblii 3HaK, KOHTAKTHAs TUIOMIA/IKa

COOPERATION AND OPTIMIZATIONACTIONS TECHNOLOGICAL AND ENGINEERING
SECTORS WHEN DESIGNING PRINTED CIRCUIT ASSEMBLIES FOR AUTOMATICALLY
ASSEMBLY
V.E. Formanchuk, A. Y. Kopeykin

The article considers the problems, the solution of which will allow to fully realize the potential of the equipment of the
automated Assembly of printed circuit assemblies with electronic components surface mounting. The attention focuses on the
importance of the productive work in this matter between designers and technologists

Key words: surface-mount, Altium Designer, Fiducial mark, contact Playground



