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HNCCIIEAOBAHHUE 3JIEKTPOMATI'HUTHOI'O BOKOBOI'O BPAILIATEJISA

N.A Yckos, B.D. ®pwusen, E.JI. I1IBbakuit

[IpuBeneHbI pe3ynbTaThl KOMIBIOTEPHOTO MOICIUPOBAHUS MHOTO()YHKIIMOHAIBHOTO T1J1a-
BIJIBHOTO arperaTa, OCHaIlIeHHOTO OOKOBBIM AJIEKTPOMAarHUTHBIM BpamareneM. [[puBoauTcst
CpaBHEHHE C METOJIOM JIeTaJIM3UPOBAHHBIX MAarHUTHBIX cxeM 3amernieHus (JJMC3).

KiroueBsbie citoBa: AIEKTPOMAarHUTHBIA BpaIaTelb, MHIYKIIMOHHAS TUTEIbHAS TI€Ub,
ANIEKTPOMArHUTHBIE YCHIINS, METOJ] KOHEUHBIX JIEMEHTOB, J€TaIU3UPOBAHHBIE CXEMbI
3aMeIIeHus

RESEARCH INTO ELECTROMAGNETIC SIDE STIRRER

I.A. Uskov, VE. Frizen, E.L. Shvydkiy

The article contains results of computer simulation for a multifunctional melting unit
equipped with an electromagnetic side stirrer. We provide a comparison with the method of
detailed magnetic equivalent circuits.

Keywords: electromagnetic stirrer, induction crucible furnace, electromagnetic force, finite
element method, the detailed equivalent circuit

NPUMEHEHUE TEOPUM HENEN ITPU CUHTE3E PABOUNX KAMEP CBY
JIEKTPOTEPMHUYECKUX YCTAHOBOK U MATEMATUYECKOM
MOAEJHUPOBAHUU TEPMOOBPABOTKH B CBY QJIEKTPOMATHUTHOM I10JIE

10.C. Apxanrenbckuit

[Toxa3ana BO3MO>XHOCTb IPUMEHEHHS TEOPHH Lenel mpu npoekTupoBanun CBY
AIIEKTPOTEPMUIECKIX YCTAaHOBOK.

Kitouessie ciioBa: CBY anieKTpoMarHUTHOE 110JI€, CaMOCOTIIaCOBaHHAsI KpaeBas 3a/1a4a
AIIEKTPOTMHAMUKH U TETUIOMACCOTIepeHoca, paboune KaMephl, CHHTE3, MaTeMaTHIeCKOe
MOJICTTUPOBaHNE

APPLICATION OF THE CIRCUIT THEORY IN SYNTHESIZING CAMERAS
FOR MICROWAVE ELECTROTHERMAL INSTALLATIONS AND MATHEMATICAL
MODELING OF HEAT TREATMENT IN THE MICROWAVE ELECTROMAGNETIC
FIELD

Yu.S. Arkhangelskiy

The paper shows the possibilities for using the circuits theory in designing microwave
electro thermal installations.

Keywords: microwave electromagnetic field, self—consistent boundary value problem in
electrodynamics and mass transfer, working chambers, synthesis, mathematical modeling

MOJIEJIMPOBAHUE TEPMUYECKOM OFPABOTKH HEJTHOPOJIHBIX
KOMITO3ULINOHHBIX MATEPUAJIOB B CBY QJIEKTPOMATHUTHOM ITIOJIE HA
OCHOBE KPUTEPUWJIBHOI'O YPABHEHMUS

N.B. 3no6una

[Tpennoxen HOBBIN OaX0] K pa3padboTke Moaenu CBY tepmuyeckoit 00paboTKu HEo-
HOPOJIHBIX TI0 CTPYKTYPE M CBOHCTBAM KOMIIO3HIIMOHHBIX MAaTEPHAIOB HA OCHOBE MOJYYSHHOTO
T0 CIEHATBHOMY QJITOPUTMY KPHTEPHAIHHOTO YPaBHEHHS ITPOIEcca UX Harpena.

KiroueBblie cioBa: HeoqHOpOoAHAS cTpyKTypa, CBU nusnekrpuueckuii HarpeB, KpuTe-
pHuaIpHOE ypaBHEHHE

THERMAL TREATMENT MODELLING OF NONHOMOGENEOQOUS
COMPOSITE MATERIALS IN THE MICROWAVE ELECTROMAGNETIC FIELD
USING CRITERIA EQUATIONS

[.V. Zlobina

The paper presents a new approach to the development of a microwave model for the heat
treatment of composite materials non-uniform in structure or properties. This approach is based



on the criteria equation developed for the thermal treatment process is received using a special
algorithm.
Keywords: non-uniform structure, microwave dielectric heating, criteria equation

AJAIITUBHBIE MUKPOBOJIHOBBIE TEXHOJIOTHTYECKHUE KOMIIJIEKCHI
JIJISI OBPABOTKH )KUJIKWUX CMECEM

I''A. Mopo3os, B.11. Audunorenros, O.I'. Mopo3zos, C.H. Cmupnos, P.P. Camurynnun

PaccmoTpens! BOpockl pa3padOTKH aIalTUBHBIX MHUKPOBOJHOBBIX TEXHOJIOTHUECKHUX
KOMIUIEKCOB Il 00pabOTKH KUIKUX cMecel. B 4acTHOCTH, IpeicTaBIeHbl HEKOTOPhIE
MaTeMaTH4IeCKHe MOJICITH JUTsl BRIYMCIICHHUS TTapaMETPOB YIIPABICHHS TEXHOJIOTHYECKUM
NpOIIeCCOM U 0OOCHOBAH BBIOOP THUIIOB BOJIOKOHHO-ONTHYECKUX JAaTYMKOB JUIS TOCTPOCHUS
WH(POPMAITMOHHO-U3MEPUTEITFHON YaCTH KOMITJIEKCa, 00eCTIeYNBAIONICH BXOTHBIC TaHHBIC JIJIS
MOJICTTUPOBAHUSI.

KiroueBrbie crioBa: aanTHBHOE YIPaBICHNE, MaTeMaTHYECKasi MOJIENb, TEXHOJIOTUIECKHHA
npoliecc, BOJIOKOHHO-ONTUYECKHE JaTYUKH

ADAPTIVE MICROWAVE TECHNOLOGICAL COMPLEXES FOR
PROCESSING OF LIQUID MIXTURES

G.A. Morozov, V.I. Anfinogentov, O.G. Morozov, S.N. Smirnov, R.R. Samigullin

The paper provides a research into the problems related with development of adaptive
microwave technological complexes for processing liquid mixtures. We present a number of
mathematical models to compute the control parameters of the technological process, and show
the necessity for the choice of fiber optic sensors to construct the information and measuring part
of the complex, which provides the input data important for the simulation.

Keywords: adaptive control, mathematical model, technology process, fiber optic sensors

OINPEJEJIEHUE IIOTOHHBIX MAPAMETPOB PABOYEN KAMEPBI C
BET'YIIIEA BOJTHOM HA TIPSIMOYTI'OJIbHOM BOJTHOBO/IE, PABOTAIOIIEH B
MHOI'OYACTOTHOM PEXKUME

A.B. ®énopos, 10.C. Apxanrenbckuit

Ha ocHoBe Teopuu 1ieneii BBINOTHEH pacy€T MOTOHHBIX MTaPaMETPOB SKBUBAJICHTHOM
cxembl paboueil kamepsbl ¢ Oeryiiei BOJIHOM Ha MPSIMOYTOJIbBHOM BOJIHOBOJIE, paboTarolieil B
MHOT'OYaCTOTHOM PEKUME C PA3TUUHBIMU BUAAMU JAUIIEKTPUKOB.

KiroueBbie ciioBa: kamepa ¢ Oeryiieit BomHOH, yctanoBka CBY nuanexTpuyueckoro Ha-
rpeBa, pacyér, 5KBUBAJICHTHAsI CXEMa, JIJTMHA BOJIHBI, OTHOCUTEIbHAS JUAJIEKTPHUECKas
MIPOHMIIAEMOCTh, TAHTEHC YIJIa JUAJIEKTPHUECKUX MTOTEPh, OJJHOUYACTOTHBIA PEKUM,
MHOT'OYaCTOTHBIH PEKUM

DETERMINING LINEAR PARAMETERS IN THE WORKING CHAMBER WITH
A TRAVELING WAVE OVER A RECTANGULAR WAVEGUIDE OPERATING IN THE
MULTIFREQUENCY MODE

A.V.Fedorov, Yu.S. Arkhangelskiy

The paper presents the analysis regarding parameters of the equivalent circuit in the
working chamber with a traveling wave over a rectangular waveguide operating in a multi-
frequency mode with various types of dielectrics. The analysis is based on the theory of linear
circuits.

Keywords: running wave cavity, microwave installation, calculation, equivalent circuit,
wavelength, relative permittivity, loss angle, single frequency mode, multiple-frequency mode

MAJIOT'ABAPUTHBIE COOKYCUPOBAHHBIE AHTEHHBI JIJIS1 3AJIAY CBY-
TEXHOJIOT Ui
10.E. Cenenpauxos, O.B. Iloranosa, K.H. XanukoBa



B paGore paccmartpuBaroTcst MajgorabapuTHble CPOKYCUPOBAHHBIE aHTEHHBI, HCIIOJIb-
3yemble ais 3agauy CBY-texHonoruii. PaccMoTpeHbl OCHOBHBIE XapaKTEPUCTUKH c(Po-
KyCHPOBaHHBIX aHTEHH B MOIJIOMIAIONINX cpeaax. [IpeacTaBieHsl yCTpOMCTBO U MPUHIIHIT
paboTsl ManorabapuTHHIX C(HOKYCUPOBAHHBIX AaHTEHH B BUJE aHTEHHBI OETyIlel BOJIHBI, OLICHEHA
3G PEeKTUBHOCTH UCIOIb30BAaHMs TAKUX AHTEHH B 3aJ]a4ax paJMOBOIHOBON JMArHOCTUKH.

KiroueBble croBa: ManorabapuTHble chOKyCHpOBaHHbIE aHTEHHBI, aHTEHHBI Oeryien
BOJTHBI

SMALL-SIZE FOCUSED ANTENNAS FOR MICROWAVE TECHNOLOGIES

Yu.E. Sedelnikov, O.V. Potapova, K.N. Khalikova

The paper presents a research into small-size focused antennas used to solve the problems
with microwave technologies. The main characteristics of focused antennas in the absorbing
medium are analyzed. The device and operation principles of small-size focused antennas having
the form of running wave antennas are presented.

Keywords: small-size focused antennas, running wave antennas

NHAYKIMUOHHAS COPTUPOBKA IBETHBIX METAJIJIOB B BEI'YIHIEM
MAT'HUTHOM IIOJIE

A IO. Konses, XK.O. A6nynnaes, JI.H. barun, U.A. Konses, C.JI. Hazapos

OKOHOMHUYECKH BBITOJTHO MCIIOJIb30BATh BTOPUYHOE CHIPHE C LENbI0 JOOBIYH MOJIE3HBIX
MaTepuasoB [ X JaJTbHEUIIETO MPUMEHECHUS. DIEKTPOJUHAMUYECKAs Ceraparus, oc-
HOBaHHAas Ha CHJIOBOM B3aMMO/IEHICTBUU OETyIIero MarHUTHOTO MOJIsl ¢ BUXPEBBIMU TOKaMH,
HaBEJICHHBIMHU UM B TIPOBOJIAIINX YaCTHUIAX, HanOoee r(pdexkTuBHA pu cOope u 00paboTKe
JIOMa LBETHBIX MeTayu10B. CTaThs MOCBsIIEHA MPOOJIeMe COPTUPOBKH 1IBETHBIX METAJIJIOB.
OmnwucaHbl pe3ysIbTaThl UCCIETOBAHUS KOHCTPYKIIMH CEapaTopoB ¢ OEryIuM MarHUTHBIM TIOJIEM.

KitoueBsle ciioBa: aeKTpoiMHaMHYEeCKasi cenapanus, UHAYKIMOHHAs COPTUPOBKA Me-
TaJIJIOB, PE3YJbTATHl UCCIIEIOBAHUI

INDUCTION SORTING OF NON-FERROUS METALS IN THE TRAVELING
MAGNETIC FIELD

A.Yu. Konyaev, Zh.O. Abdullaev, D.N. Bagin, I.A. Konyaev, S.L. Nazarov

In the recent years using processed raw materials has been recognized increasingly cost-
effective for the purpose of their further utilization as useful materials. Electrodynamic
separation based on force interaction between the magnetic field and eddy currents induced by
the field in conducting particles is most effective when recycling non-ferrous metals. This paper
is devoted to the problem of sorting out non-ferrous metals, and provides the results of research
into designs referring separators with the traveling magnetic field.

Keywords: electrodynamic separation, induction sorting of metals, research results

WHJIYKIIMOHHBIN MI'JI-HACOC C OJJHOILIOCKOCTHOM
KOHIIEHTPUYECKOM OBMOTKOM UHIYKTOPA

®.E. Tapacos, E.JI. [1IBbraxmit

[IpuBeneHs! pe3ynbTaThl KOMIBIOTEPHOTO MOAEITMPOBAHUS MHYKIIMOHHOTO MarHu-
TOTHJIPOANHAMHYECKOTO HACOCa JUIS TPAHCTIOPTA JIETKUX [BETHBIX METAIUIOB. OOOCHOBBIBACTCS
BbIOOp KOHCTPYKLIMM OOMOTOK Hacoca.

Kirouesbie cioBa: MI'/I-Hacoc, TMHENHBIM ACHHXPOHHBIN JBUTATENb, IIJIOCKAs KATYIIKA,
00MOTKa, (hakTop Harpesa

INDUCTION MHD-PUMP WITH A SINGLE-PLANE CONCENTRIC COIL
INDUCTOR

F.E. Tarasov, E.L. Shvydkiy

The article contains the computer simulation results of an induction magnetohydrodynamic
pump designed for transportation of light non-ferrous metals. Justification of the pump windings
design is given.

Keywords: MHD-pump, linear induction motor (LIM), flat coil, winding, heat factor



WHXXEHEPHBIN PACUET TEXHOJIOTUYECKHNX PEXKUMOB
VJbTPA3ZBYKOBOM NPEIIM3MOHHON OBPABOTKH BHYTPEHHUX
COEPUYECKHNX ITOBEPXHOCTEM KBAPIIEBBIX PE3OHATOPOB

H.B. bekpenes, 1.B. 3n106una, M.M. ®@posos

O0ocHOBaHa cxeMa M yCTaHOBJICHBI pAaCUETHBIE 3aBUCUMOCTH ISl OTIPEISIICHHS PEXKUMOB
(uHHUIITHON 00paObOTKH TOHKOCTEHHBIX C(pepHUeCcKUX MOBEPXHOCTEN JieTaneil HaBUTallMOHHBIX
nprOOPOB U3 KBapIia M KBAPIEBOTO CTEKJIA C UCTIOJIb30BAaHUEM YIIbTPA3BYKOBBIX KOJIEOAHUH,
aMIUTUTY/Ia U 9aCTOTa KOTOPBIX 00€CIIeUnBAIOT pABHOMEPHYIO CKOPOCTh PE3aHuUs 1O
MOBEPXHOCTHU Cephl Oe3 MPUMEHEHUS CIIOKHON KHHEMATHKH JIBV>KEHHSI HHCTPYMEHTA.

KitoueBsle ciioBa: TBEpOTENbHBIA BUOPAIIMOHHBIN THPOCKOI, KBapIEBBIH pe30HATOP,
cdeponutndoBaHre, TOYHOCTh TEOMETPUUECKON (OPMBI, TOBEPXHOCTHBIN CIIOH, YIBTPa3BYK,
aMIUTUTY/Ia U YacTOTa KojeOaHU HHCTPYMEHTa, KWHEMaTHKa

ENGINEERING ANALYSIS OF TECHNOLOGICAL MODES TO ULTRASONIC
ASSISTED PRECISION PROCESSING OF INTERNAL SPHERICAL SURFACES IN
QUARTZ RESONATORS

N.V. Bekrenev, 1.V. Zlobina, M.M. Frolov

The paper provides the scheme and calculated dependence to determine the modes for the
finished shape of thin-walled spherical surfaces in parts of navigation devices made of quartz or
quartz glass using ultrasonic assisted fluctuations. The amplitude and frequency of these
fluctuations ensure a uniform velocity of cutting over the surface of the sphere without using
any sophisticated kinematics of the tool motion.

Keywords solid-state vibration gyroscope, quartz resonator, grinding of spheres, accuracy
of a geometrical form, blanket, ultrasound, amplitude and frequency of fluctuations of the tool,
kinematics

METOAUKHU ONPEJAEJIEHUSA OBLIEI'O KOJIMYECTBA DJIEKTPUYECTBA,
3ATPAYEHHOTI'O HA 3JIEKTPOJIN3 C UCITOJIb30BAHUEM NIEPEMEHHOI'O
TOKA

C.1O. Kupees, IO.I1. [Iepensirun

[IpuBOAATCS METOMKH OMPEAEICHUs OOIIET0 KOJIMYECTBA dJIEKTPUUECTBA, 3aTPAUYCHHOTO
Ha NMPOBEJCHNE HECTAI[IOHAPHOTO AIIEKTPOIIN3a. YKa3bIBAIOTCS YCIOBHS UX PEaTU3aIlHH,
MIPUBOJIATCS IPUMEPHI C UCIIOIB30BAHUEM PE3YIIBTATOB HKCIIEPUMEHTATbHBIX UCCIIEIOBAHUI
aBTOPOB.

KitoueBsle ciioBa: UMIYIIBCHBIN 3JIEKTPOJIN3, HECTAMOHAPHBIN JIEKTPOIIN3, KOTUIECTBO
QJICKTPUYCCTBA, BBIXO/ 110 TOKY, HHTCTPATOP TOKA

METHODS FOR DETERMINATION OF THE TOTAL ELECTRIC CHARGE
CONSUMED IN ELECTROLYSIS USING THE ALTERNATING CURRENT

S.Yu. Kireev, Yu.P. Perelygin

The paper presents the methods for determination of the total quantity of electricity
consumed in conducting non-stationary electrolysis. The authors assign the conditions for
implementation of the proposed methods, and present the cases with the results of experimental
research.

Keywords: pulsed electrolysis, non-stationary electrolysis, amount of electricity, output
current, integrator current

OIITUMM3ALMA TPOLUECCA JIEKTPOJIMTHYECKOI'O TPABJIEHUA
MEJH U EE CIIVTABOB

B.M. Paitropoackuit

Cratps NOCBSIIEHa ONTUMU3ALMN METOJUKH JIEKTPOIUTUIECKOTO TPABIEHUS ISl ME/IH,
JUTOM U 1ehOPMUPOBAHHOM, JTATYHU IIMHKOBOM M OpOH3BI 0JOBSAHHOM. [IpuBeneHsl 0coOeHHOCTH



ANEKTPOIUTHYECKOTO TPABJICHHS, PELIENTHI 3JIEKTPOJIUTOB U XMMUYECKUX TPaBUTENEH JUIs
YKa3aHHBIX CTUIABOB.

KitoueBsie ciioBa: 3JI€KTPOIIUT, 3JIEKTPOIUTHIECKOE TPaBIIEHHE, XUMUYECKOE TPABIICHHUE,
Me/Ib, JIaTyHb, OpOH3a

OPTIMIZING ELECTROLYTIC ETCHING OF COPPER AND ITS ALLOYS

V.M. Raigorodskiy

The article deals with optimization of the methods for electrolytic etching of cast or
deformed copper, zinc and tin bronze. The author provides the characteristics of electrolytic
pickling, and recipes for electrolytes and chemical etching of the given alloys.

Keywords: electrolyte, electrolytic etching, chemical etching, copper, brass, bronze

O BBOJIE CTOPOHHEN MEXAHUYECKOM SHEPTUA B UMITY.JIbCHBIN
JMHENHBIN DJEKTPOMEXAHUYECKHNI NPEOBPA3OBATEJIb

B.1. Momkwun, I'I'. Yrapos

Ha ocHOBaHUM B3aMMHBIX COOTHOLICHHUN ISl DJIEKTPOMEXaHHUUECKONH CHCTEMBbI BBISIBIICHBI
SHEPreTUYECKUE PEKUMBI, CHUXKatoIue 3 (HEeKTUBHOCTh SJIEKTPOMEXaHUUECKOr0 Mpe-
oOpa3oBarels B KaUeCTBE yIapHON MalIMHbBI. YCTaHOBIIEHBI O0JIACTH U3MEHEHHUS PEKUMHBIX
MapaMeTpoB, B KOTOPBIX HEXKeIaTeIbHbIA FeHepaTOpHbIi 3(pPeKT OTCyTCTBYET.

KitoueBsle ciioBa: aeKTpoMeXaHUIeCKHUi Mpeodpa3oBatelb, SHEPTH yaapa, TAr0Boe
yCHITHE

USING EXTERNAL MECHANICAL ENERGY IN THE PULSE LINEAR
ELECTROMECHANICAL CONVERTER

V.I. Moshkin, G.G. Ugarov

Electric power modes necessary for electromechanical systems are determined based on
their mutual inter-relations. These modes help reduce efficiency of the electromechanical
transducer working as a shock machine. The authors identified the changes in the regime
parameters where the unwanted generating effect is removed.

Keywords: electromechanical transducer, the impact energy, the force of traction

MEXAHHNYECKASI XAPAKTEPUCTHKA JIMHEMHOI'O
IJIEKTPOMATI'HUTHOI'O ABUT'ATEJIA

I'I'. Yrapos, O.B. Bnosuna, A.X. Maccan

AHaJIMTHYECKU TIOTY4€Hbl U 000CHOBBIBACTCS HICHTUYHOCTh MEXaHUUECKUX Xapak-
TEPUCTHK JIMHEHHBIX 3JICKTPOMArHUTHBIX JBUTATEJICH, pa0OTAOIINX HA TIPOIOIBHOM U
MIOTIEPEYHOM MarHUTHOM IIOJI€.

KiroueBrbie citoBa: IIEKTPOMAarHUTHBIN ABUTATENb, HHIYKTUBHOCTb, TATOBBIE YCHIINS,
CKOPOCTb ME€PEMEIIEHUS SIKOps

MECHANICAL CHARACTERISTICS OF THE LINEAR ELECTROMAGNETIC
ENGINE

G.G. Ugarov, O.V. Vdovina, A.Kh. Massad

Analysis was made to identify the mechanical characteristics of the linear electromagnetic
engines operating at a longitudinal and cross magnetic field.

Keywords: electromagnetic engine, inductance, traction efforts, speed of movement of an
anchor

OCOBEHHOCTHU IMTPOEKTUPOBAHUSA CUJIOBOI'O TPAHC®OPMATOPA
JJIA CUCTEMBI QJIEKTPOIIUTAHUA TIOABUKHOI'O OBFBEKTA

IT.A. Komenes, B.M. Onpe, C.B. [Tapamonos, B.H. Tepemenko

PaccMoTpeHbl 0COOEHHOCTH CUCTEM DIIEKTPONUTaHMs OOPTOBOM ammapaTypbl OIBHKHBIX
00BEKTOB, B YaCTHOCTH, JIETATEIbHBIX anmnaparoB. Oco6oe BHUMaHUE YIEJIEHO CHIOBOMY
TpaHcPOpMaATOPy CUCTEMBI AIEKTPOMUTAHNUS, KOTOPBI, B OCHOBHOM, ONPE/EIseT e€ Maccy U



rabGapuThl. [Ipe/icTaBiieHO YHUBEPCATbHOE BhIPAKEHHE, OMUCHIBAIONICE KaK HAYAIbHYIO JTMHUIO
HaMarHUYUBAHMSA, TaK U IPSIMYIO H 00paTHYIO BETBH IETIIM TUCTEPE3HUCA.

KiroueBsie ciioBa: cuioBoii TpaHCc(hOpMAaTOp, HACHIIIEHHE MarHUTOIIPOBO/A, TOTEPU
MOIITHOCTH, THCTEPE3NC, MaTeMaTHIECKasi MOJICITb

DESIGN PATTERNS OF POWER TRANSFORMERS FOR POWER SUPPLY
SYSTEMS IN MOBILE OBJECTS

P.A. Koshelev, VM Opre, S.V. Paramonov, V.N. Tereshchenko

The paper considers the characteristics of power supply systems in onboard equipment of
mobile objects, particularly aircrafts. Special attention is paid to the power transformer in the
power supply system, which determines its weight and overall dimensions. The authors present
the universal expression describing the initial line of magnetization, including the direct and
return branches of the hysteresis loop.

Key words: power transformer, saturation of a magnetic conductor, loss of power, giste-
resis, mathematical model

I'NBPUIHAS CUCTEMA DJIEKTPOCHABXEHUSI C OBbEIUHEHHBIM
3BEHOM INIOCTOSHHOI'O TOKA

N.U. Aptioxos, C.®. Crenanos, E.T. Epbaes, I"H. Tynenosa, H.C. XekcemOuena

Jist anexTpocHaOKeHHs MOTPeOUTENEH NEIeHTPATN30BAHHBIX 30H IIMPOKOE IPUMEHEHHE
IMOJIYYHNJIU AU3CIJIBHBIC TCHEPATOPHI. I[J'ISI CHMIXXCHHS pacxXxoaa TOINIMBA 3TU I'€HEPATOPEI
JOTIOJHSIOT YCTaHOBKAMH, HCIIOIB3YIOIMMHE dHepruio Berpa u Connua. [peanoxena u
MIpOaHaIM3UPOBaHA THOPUIHAS CUCTEMA JIEKTPOCHAOKEHHUSI, B KOTOPOH CyMMHPOBAHNE TIOTOKOB
MCTOYHHUKOB HEPTUH Pa3IMIHON (PU3NUECKON MPUPO/IBI OCYIIECTBISIETCS B 00bEANHEHHOM
3BEHE TIOCTOSTHHOTO TOKA.

KitoueBsle ciioBa: qu3enb-reHepaTrop, BETpOreHepaTop, COJHEUHas MaHe b, IPeo-
Opa3oBaHUe SHEPTHH, THOPUIHAS DIIEKTPOCTAHIIUS

HYBRID POWER SUPPLY SYSTEM WITH A COMBINED DC LINK

L.I. Artyukhov, S.F. Stepanov, E.T. Erbaev, G.N. Tulepova, N.S. Zhexembiyeva

Diesel generators have gained widespread acceptance in power supply for decentralized
zones. To reduce fuel consumption, these generators are complemented with units utilizing wind
or solar energy. We propose and analyze hybrid power supply systems in which summing up the
various flows of energy resources is conducted in the united DC link.

Keywords: diesel generator, wind generator, solar panel, energy conversion, hybrid power
plant

MHOTOCEKIIMOHHA I ®A30OCTABUJIbHAS JIAMIIA BET'YIIIEA BOJIHBI -
O TUIIA

A.T". Kynpsmos , b.K. Cussiko

[IpuBonsTCS pe3ynbTaThl U3MEPEHUHN XapaKTEPUCTHK SKCIIEPUMEHTAIBHBIX JaMIl Oeryiien
BOJTHBI C CEKIIUSIMU HECHHXPOHHOTO B3aUMOJICHCTBUS, 00JIaaroInX Maioi (a3oBoi
YyBCTBUTEIBHOCTHIO MPUOOPA K U3MEHEHUIO HaINpsDKeHU Imyyka. [IpuBoasrcs cpaBHeHHE
pe3yNIbTaTOB pacyera M SKCIEPUMEHTa, 00CYKIAOTCS MPUIMHBI HX PACXOXKICHHUS.

Kitouessie croBa: pazoctabunbhas JIBB, kpectarpoHHast cekuusi, CEKIMs MOJaBICHHS,
(ha3oBast 4yBCTBUTEIHLHOCTD

O-TYPE MULTISECTION PHASE STABLE TRAVELLING WAVE TUBES

A.G. Kudryashov, B.K. Sivyakov

The paper presents the results referring experimental measurements of the traveling wave
tubes with asynchronous interaction sections characterized for low phase sensitivity to voltage
changes in the beam. The authors provide a comparison between the calculation and
experimental data, including the reasons for their divergence.

Keywords: phase-stable TWT, crestatron section, suppression section, phase sensitivity



TFEOMETPUUYECKAS MPOI'PECCHUSA NAJJAIOIIIUX U OTPA’KEHHBIX BOJIH
B TEOPUU JJIMHHOM JINHWM C PACIIPEJEJEHHBIMU ITAPAMETPAMHU

9.1. Cynranos

B oTimame ot TpaIuIIMOHHON METOUKH YI€OHBIX KypCOB MOTYYCHBI (DYHKIIUU pacipe-
JIeNIeHUs] HATPSDKSHHSI U TOKa B OTPE3KE JIBYXIIPOBOAHOM JIMHUU C MOAKIIOYCHHBIMU TeHEpa-
TOPOM W Harpy3Koii B (hopme, PeACTaBISFOIIEH CYMMY T€OMETPUIECKOTO Psijia MAJaoIInX U
OTpa’KEHHBIX BOJIH. MHOXHUTEND MPOTPECCHH SBIIsIETCS K0 (HUIIMEHTOM TIpeoOpa3oBaHUs
Ma/IafoIIei BOJHBI TIPU €€ IPOXOKICHUN OT TeHepaTopa K Harpy3Ke, OTPaKEHHH OT Harpy3KH,
00paTHOM MPOXOXKACHUU OT HATPY3KU K TEHEpaToOpy U €Ile OJHOM OTPaKeHUH OT TeHepaTopa.

KiroueBrbie citoBa: TEOpHS AIEKTPUIESCKUX IETIeH, IIeTH C paclpeieIeHHBIMU ITapaMeTpa-
MU, OTPE30K JBYXITPOBOIHOM JIMHUY, MAJAIONTNE U OTPAKECHHBIE BOJIHBI, MHOXKHUTEH T€0-
METPUYECKOU MPOTPECCHH

GEOMETRIC SERIES OF INCIDENT AND REFLECTED WAVES IN THE
THEORY OF LONG LINES WITH DISTRIBUTED PARAMETERS

E.I. Sultanov

In contrast to traditional methods used n courses of lectures, we received the voltage and
current distribution functions for the section of two-wire lines with a connected generator and
output load. These functions present a sum of geometric series for the incident and reflected
waves. The scale factor of the geometric series is the transformation coefficient of incident
waves by passage from the generator to the load, and reflection from the load, inverse passage to
the generator and one more reflection from the impedance of the generator.

Keywords: theory of electric circuits, circuits with distributed parameters, section of two-
wire lines, incident and reflected waves, scale factor of geometric series

BOCTPEBOBAHBI JIX BBITOBBIE CBY ITEYN?

E.M. I'pummnna

[IpuBenens! pe3ynapTaThl onpoca xkureneit r. CapatoBa o BoctpeboBanHocTH ObITOBBIX CBY
Teyen.

Kirouesie croBa: omnpoc, 6sitoBsie CBY neun

ARE DOMESTIC MICROWAVE OVENS IN DEMAND?

E.M. Grishina

The paper deals with the results of a survey conducted among Saratov residents to identify
the demand for domestic microwave ovens.

Keywords: survey, household microwave ovens

PASBBUTUE UH KEHEPHOI'O OBPA3OBAHMUSI (001ecTBeHHbIE CAYIIAHUS)

lNanmuna BuktopoBHa Jlo6aueBa, mpopekTop 1o yuebHoit padore CapaTtoBCKoro
roCyJapCTBEHHOIO TEXHUYECKOro YHuBepcuteTa nuMenu ['arapuna 10.A., 3aBenyromas kadenpoit
«HUctopus OTteuecTBa U KyJIbTypb», TOKTOP HCTOPUUECKUX HAYK, podeccop, 3aciIy>KeHHbIH
paboTtHHK BeIciel mkonbl Poccuiickoit denepanuu, [loyeTHbIi paOOTHUK BhICIIEH IIKOJIBI
Poccniickoit @enepanuu.

HNCTOPUA PABBUTUSA HAYYHHOI'O HAITPABJIEHUS KADE/IPbI
«IJIEKTPOTEXHUKA U SJJEKTPOTEXHOJOI'MYECKHUE CUCTEMBbI»
YPAJIBCKOI'O ®EJIEPAJIBHOI'O YHUBEPCUTETA

®.H. Capanynos, A.1O. Konsies, b.A. Cokynos, B.D. ®puszen

CraHoBIIeHHE HAYYHOTO HaIpaBleHUs Kadeaphl CBSI3aHO ¢ Pa3pabOTKOM U MaTeMaTH-
YECKUM MOJICITMPOBAHUEM DJICKTPOMEXaHMYECKUX TTpeoOpa3oBaTesield SHEPTUH C PA3OMKHYTHIMHU
MarHutonpoBogamMu. OJJHUMH U3 OCHOBOIIOJIOKHUKOB pa0OT MO UCCIIEOBAHUIO U CO3aHUIO B
HaIlIel CTpaHe TaKUX dJIeKTpoABHUraTenel spistotrcs npodeccopa M. lltypman u IL.A.
®punkul. B roasr Benukoit OTeuecTBeHHOW BOWHBI OHM KUJIU B CBEP/IIIOBCKE, COBMEIAs
paboTy Ha MPOU3BOJICTBE C MPETOAABATEILCKON JACSITEIIBHOCTHIO B YPAIbCKOM HHAYCTPHATEHOM



MHCTUTYTE, M03/IHEE MPeoOpa30BaHHOM B Ypanbckuii noaurexunuyeckuit uHCTUTYT (YIIN). Ioxg
pykoBozcTBoM I1.A. @puknHa BEITYCKHUK Kadeaphl dJIEKTPUUECKUX MalluH Muxaun
I'puropreBud Pe3nH BBIMOIHUI CBOIO AUTUIOMHYIO padoTy «VccrenoBanue ABUrarens ¢
nyroBeIM ctatopom». Hauateie coBmecTHo ¢ [1.A. ®puakuneim nccienoanus M.I. Pesun
MIPOJIOJDKII B aCIIMpaHType Kadeapbl 3JeKTPUUECKUX MAIIMH 0] pYKOBOJICTBOM Npodeccopa
H.C. CuynoBa. B xone paGoTsl co3/1aH U UCCIIEIOBAH YHUKAJIbHbBIN aCUHXPOHHBIN
JIEKTPOJBUTATEND C AYTOBBIM CTaATOPOM MOIIHOCTBIO 0K0iIO 20 kBT. Pe3ynbraTsl 31X
WCCIIEI0BAHUN COCTABWIIA OCHOBY JINCCEPTAL[MU HA COMCKAHUE YUYEHOM CTENEHU KaHIuaaTa
TEXHUYECKUX HaykK, 3amuieHHon M.I". PesunsiM B 1949 r. [Ipu3HanneM BBICOKOTO YPOBHSI
paboTHl U MHTEpeca K HEll CO CTOPOHBI HAyYHON OOIIECTBEHHOCTH SIBUJIACh ITyOIMKAIIHs
OCHOBHBIX ITOJIOKEHUH TUCCEPTALUU B LICHTPAJILHOM II€YaTH.

JABOPATOPHUSA DJIEKTPOPUINYECKUX TEXHOJOTI' U CAPATOBCKOI'O
HAYYHO-UCCIIEAOBATEJBCKOI'O TEXHOJIOIT'HYECKOI'O HHCTUTYTA

H.B. bekpenes, A.W. 3opun

Pa3Butre TexHUKH BO BTOpOl OJ0BHMHE XX BEKa CTUMYJIMPOBAJIO CO3/IaHNE HOBBIX
KOHCTPYKIIMOHHBIX BBICOKOIIPOUHBIX U TEPMOCTOMKHMX MaTepHalIOB, pa3pabOTKy Mayora-
OapUTHBIX BBICOKOTOYHBIX MPUOOPOB U arperaTtoB, MMEIOLINX CI0KHbBIE (OPMBI TOBEPXHOCTEH.
3TO co31aJ10 ONpeieeHHbIe TPOOIeMbl UX U3TOTOBJICHUS TPAAULIMOHHBIMUA METOAAMU
MexaHu4ecKor 00pabOTKH, KOraa CTOMKOCTH MHCTPYMEHTA OKa3bIBaJIOCh HEJOCTATOUHO ISt
a¢dexTuBHOTO PopMOOOpaz0OBaHUS WK BOOOIIE 00paboTKa OKa3bIBaTach HEBO3SMOXKHOM 1O
MIPUYMHE BBICOKOW TBEPJOCTH MaTepUaIoB U MUHUATIOPHOCTH U3aeiuil. B To ke Bpems Obliu
pa3paboTaHbl HOBBIE JJIsl TOTO BPEMEHU MeTOIbl (hOpMOOOpa30BaHMs, MOTYUHBIINE Ha3BaHUE
ANEKTPOPU3NUECKUX U AIEKTPOXUMHUECKHX. J[JIs1 3TUX METO/IOB XapaKTepHO npeoOpa3zoBaHue
ANEKTPUYECKON SHEPIHH B MEXaHUYECKYIO WM TEIJIOBYIO, YTO BBI3BIBAET Y/laJIEHUE YACTH
MaTepuala, Ha KOTOPbIM HaIpaBJICHO BO3AeHCTBHE. [Ipu 351€eKTpO3pO3NOHHON U
ANEKTPOXUMHUYECKON 00pabOTKe OTCYTCTBYET MPSIMOM KOHTAKT MHCTPYMEHTA U JIeTallH, U
(dbopMo0oOpa3oBaHuE MPOBOJAIINX MAaTEPHATIOB OCYILIECTBIISETCS 3a CUET AIEKTPHUUECKHUX
paspsi0B B IPOMEXKYTKE WIM aHOJHOTO TPaBJIEHUS B deKTponute. [Ipu ynbTpa3zBykoBoii
00paboTKe BBI3BIBAIOTCS MEXaHHUECKHe J1ehopMalui ClelUaIbHOTO MAarHUTOCTPUKIIMOHHOTO
WX TIhE303JIEKTPUUECKOr0 MaTepuaa, KOTOpble YCUIMBAIOTCSA U 00€CIIeunBalOT KoeOaHus
MHCTPYMEHTA, BO3/IEHCTBYIOIIETO HA MaTeprall KHHETHUYeCKor sHepruen ynapa. PazpaboTka 3tux
CJIO’KHBIX MHOTO(AKTOPHBIX TEXHOJIOTHYECKUX MPOIECCOB, HOBBIX JUIS TOTO BPEMEHH,
notrpedoBaia NpoBeieHUs] OOIMIMPHBIX TEOPETHUECKUX U SKCIIEPUMEHTAIIBHBIX UCCIIEOBAHUM,
MIPOBOJIMBILIUXCSI MHOTOYMCIICHHBIMU KOJJIEKTUBAMU B BY3aX U OTPACIEBBIX HHCTUTYTAX.

BA3I'EH PYBEHOBHY ATOAH

5 aBrycra 2015 1. B.P. ATosiny ncnonmuuiocs 6s1 75 net. 3Bectus o ero cepbe3Hoi
00JIe3HU ¥ CMEPTH NMPUIIUIA KO MHE, KaK TOBOPHUTCS, OJHO 3a IPYTUM, U 51 HE TOBEPHUII CBOUM
ymaMm. He mor, He xoten BepuTh... Hauan 3BoHUTS ... Heyxenu? ...

B.P. Atosiz otnan CAJIU-CITU-CI'TY 6onee nomoBuHbI Beka. B 1962 1. oH OKOHUMIT
CaparoBckuil aBTOIOPOKHBIM MHCTUTYT U MPOILET BCE CTYIIEHU Hay4HO-00pa30BaTeIbHON
nestenpHocTH. MHxkenep. Ctapmmii npenogasarensb. [JoneHT. JlekaH sHepreTHueckoro
(dakynpTeTa. 3aMEeCTUTENh MPOPEKTOpa Mo HayuHO# padoTte. [IpopexTop mo HaydHO# pabdoTe.
IlepBslii IPOPEKTOP, AUPEKTOP AeTapTaMeHTa Hayku U nHHoBatmi CI'TVY.



