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MATEMATUYECKOE MOJEJIMPOBAHUE TEPMOOBPABOTKHN B KAMEPAX
JIYYEBOI'O TUITA CBY QJIEKTPOTEPMHUYECKHUX YCTAHOBOK

E.M. I'pumuna, FO.C. ApxaHrenbckuii

[IpeanoxeH METOl MaTeMaTHYECKOTO MOJISTTMPOBAHUS HarpeBa TMAJICKTPUKOB B KaMepax
aydeBoro tuna CBY a5ekTpoTepMUUeCcKUX YCTaHOBKaX C y4€TOM 3aBUCHMOCTH
IUBIIEKTPUYECKUX TTapaMeTpoB 00padbaThiBaeMOro 00beKTa OT TEMIIEPATypPHI.

KiroueBsle ciioBa: HarpeB, MaTeMaTHYECKOE MOZIEIMPOBAaHUE, KaMepa JIyueBOTro THIIA,
IVRIIEKTPHUYECKUE TTapaMeTphl, TeMIepaTypa

MATHEMATICAL MODELING OF HEAT TREATMENT IN THE BEAM-TYPE
MICROWAVE CHAMBERS OF ELECTROTHERMAL PLANTS

E.M. Grishina, Yu.S. Arkhangelskiy

The proposed method for mathematical modeling of heat insulators in the cells of beam-
type microwave electrothermal installations takes into account the dependence of dielectric
parameters of the processed object on the temperature characteristics.

Keywords: heating, mathematical modeling, luggage radial type, dielectric parameters,
temperature

MNPUMEHEHHUE ITPOT'PAMMHOI'O KOMIIJIEKCA COMSOL MULTIPHYSICS
JJIA MOAEJIUPOBAHUS ITPOLECCA CYHIKHA BJIAXKHbBIX KAITUJIJISIPHO-
IMOPUCTBIX MATEPUAJIOB

B.C. Anekcees

Paccmarpeno npumenenune nporpammHoro komruiekca Comsol Multiphysics s
MOJICTUPOBAHNUS B3aUMOCBSI3aHHBIX 331a4. [IpuBeeHo MaTeMaTHYecKoe MOJICIMPOBAHUE
nporiecca CyIIKH KaUIIPHO-TIOPUCTOTO BIAKHOTO MaTepraa.

Kirouessie cioBa: Comsol Multiphysics, MogenupoBanue, caMOCOTIIACOBaHHAS 3a/1a4a,
cyuika, koapduirentaas Gopma

USING THE COMSOL MULTIPHYSICS SOFTWARE TO MODEL DRYING OF
WET CAPILLARY-POROUS MATERIALS

VS. Alekseyev

The Comsol Multiphysics software used in modeling self-consistent problems is conside-
red. The mathematical modeling is applied for drying capillary-porous wet materials.

Keywords: Comsol Multiphysics, modeling, self-consistent problem, drying, coefficient
form

PABOTA CBY 3JIEKTPOTEPMHUYECKOK YCTAHOBKH B
MHOI'OYACTOTHOM PEXUME

®.A. JIbicenko

PaccmoTtpena npoGiema paBHOMEPHOCTH HarpeBa IUAIIEKTPUKA B JICKTPOMArHUTHOM T10JIE
Y PacuEeTHBIM ITyTEM IOKa3aHa 11eJIecO00pa3HOCTh MPUMEHEHUs mrpokononocHoro CBY
reHeparopa.

KitoueBsie ciioBa: a1eKTpOTepMHUS, IIEKTPOTEXHOJIOT U, upokononocHsii CBY re-
Heparop, CBY Harpes

OPERATION OF A MICROWAVE ELECTROTHERMAL INSTALLATION
IN THE MULTI-FREQUENCY MODE

F.A. Lysenko

The issues relating the uniformity of heating dielectric materials in the electromagnetic
field is considered, and the data to prove the rational application of the broadband microwave
generator is shown.

Keywords: electrothermics, electrotechnology, broadband microwave generator, micro-
wave heating



PA3BUTHE YJIbTPA3BYKOBBIX TEXHOJIOT'HiA PASMEPHOM OBPABOTKMH B
CAPATOBE

H.B. bekpenes, 1.B. 3106una

PaccMmoTpeHO cTaHOBIIEHUE U Pa3BUTHE YIBTPAa3BYKOBBIX TEXHOIOTUH B I. CapaToBe.
[Toka3zana Bemymas poiib OTEYECTBEHHOW MIKOJBI YIIETPA3BYKOBOTO (hOPMOOOPa30BaHHS U BKIIA
CapaTOBCKUX YUYEHBIX U MHXEHEPOB B pa3pabOTKy CEPUIHBIX YIbTPAa3BYKOBBIX TEXHOJIOTHI U
CTIEIMAIEHOTO 000PYIOBAHUS JIJISl HX pealTU3aIliH.

KitoueBsle ciioBa: yabTpa3ByKOBbIE TEXHOJIOTHH U 000PYIOBaHUE, TPYAHOOOpabaTsiBaeMble
MaTepHaibl, OTPACIEBbIC HHCTUTYTHI.

DEVELOPMENT OF ULTRASONIC TECHNOLOGIES FOR DIMENSIONAL
PROCESSING IN SARATOV

N.V. Bekrenev, 1.V. Zlobina

Formation and development of ultrasonic technologies in Saratov is considered. The
authors demonstrate the leading role of the Russian scientific school in the development of
ultrasonic shaping, and contribution of Saratov scientists and engineers into development of
serial ultrasonic technologies and special equipment for realization of these technologies.

Keywords: ultrasonic technologies and the equipment, the hard-to-machine materials,
branch institutes

BAKYYMHOE HANIBUIEHUE IMPO3PAYHBIX MPOBO/SAIINUX IMIJIEHOK HA
MOAJIO)KKH C NOJIMMEPHON OCHOBOM

S1.B. IlepeBo3nukosa, B.K. IlepemmuBaitnos, A.B. Ckynosa

[TpoBeneHbI SKCIIEPUMEHTHI COBEPIIICHCTBOBAHMUS TEXHOIOTUN HAHECEHUS TIPO3PAUHBIX
MIPOBO/SIIIUX TUIEHOK HA MOAJIOKKH € OJIMMEPHOI OCHOBOM € BBICOKOH CTENEHbIO
OJTHOPOJTHOCTH ¥ BEICOKOH CKOPOCTBIO HalbIJICHUs, KOTOPHIE BEAYT K YMEHBIIICHUIO YHEP-
ro3arpar ¥ CTOUMOCTH MpOIiecca HalbUICHUS.

KiroueBrble citoBa: OKCHJI, AJIEKTPO/I, TOHKOTUIEHOYHBIE TTOKPBITHS, OCAXKICHHE, MarHe-
TpPOHHAsI CUCTEMA, ITOJIMMEpPHasi OCHOBA

VACUUM DEPOSITION TRANSPARENT CONDUCTIVE FILMS ON
SUBSTRATES WITH POLYMER-BASED

Ya.V. Perevoznikova, VK. Pereshivaylov, A.V. Skupova

Experiments improving technology of drawing of transparent conductive coating films on
the substrate with the polymer base with a high degree of uniformity and high deposition rate
which leads to a reduction in energy consumption and cost of the deposition process are carried
out.

Keywords: oxide, electrode, the thin film coating, sedimentation, magnetron system, the
polymer base

BJINSAHUE TEXHOJIOI'MYECKUX ITAPAMETPOB HA D®O®EKTUBHOCTbD
OYUCTKH PACTBOPOB OT HOHOB ME/IU KOMBUHHUPOBAHHBIM CITOCOBOM

E.A. CaBenbeBa, M.I1. Jlukyn

[IpoBeneHo cucreMaTnyeckoe U3ydeHHe BIUSHUA Pa3IMYHbIX (PaKTOPOB HA CTETIEHb
HU3BJICUCHUSA KaTHOHOB MEIH U3 OTpa6OTaHHI)IX OJICKTPOJIMTOB TPAaBJICHUA MCIHBIX CIIJIAaBOB.
BbIsiBIIeHBI ONITUMAJIBHBIE YCIIOBHS IOOUMCTKH pa30aBIeHHBIX PACTBOPOB B UMITYJILCHOM
pPEeXHMME Ha MOJIENIBHBIX AJIEKTPOJIUTaX (PacTBOpax CEPHOKHUCIION M a30THOKHUCIION MeJN).
PazpaboTana KOMITJIEKCHAs! TEXHOJIOTUS pereHepaliui TPaBHUIbHBIX PACTBOPOB OT KATHOHOB
MEIH.

KitroueBble ci10Ba: KOMIUIEKCHAsI peEreHepalts, TPAaBUIbHbBIE paCTBOPBI, UMITYJIbCHAS
OYMCTKA, KaTHOHbI MCIH

TECHNOLOGICAL PARAMETERS FOR EFFECTIVE PURIFICATION OF
SOLUTIONS FROM COPPER IONS USING A COMBINED METHOD



E.A. Savelyeva, M.P. Dicun

A system-oriented research was applied to study the influence of various factors on the
desorption of copper cations from the spent electrolytes of copper alloy etching. The optimal
conditions were found for the post-treatment of dilute solutions using the pulsed mode in the
model electrolyte (sulfuric acid and nitric acid solutions of copper). A complex technology was
developed to regenerate the pickling solutions of copper cations.

Keywords: integrated regeneration, etching solutions, pulse cleaning, copper cations

HAHECEHUWE HUKEJIEBOI'O IOKPbBITUSA U3
HU3KOKOHIEHTPUPOBAHHOI'O JIEKTPOJINTA B HECTAIIMOHAPHOM
PEKUME

H.J. ConosseBa, U.1. ®pomnora, N.I1. Peibankuna

PaccmarpuBaeTcs BIUsIHHE UMITYJILCHOTO U PEBEPCUBHOTO PEKUMOB AJIEKTPOSIN3a Ha
MOP(OJIOTHIO TOBEPXHOCTH U 3AIUTHYIO CIIOCOOHOCTH HUKEJIEBOTO TIOKPBITHSL.

KitoueBsle ciioBa: HUKENEBOE MOKPBITHE, 3JEKTPOIIN3, UMITYJILCHBIN PeXXUM, PEBEPCUBHBIH
PEKUM, 3alIUTHASI CIOCOOHOCTD, BBIXOI IT0 TOKY

NICKEL COATINGS WITH LOW CONCENTRATION ELECTROLYTE UNDER
A NON-STATIONARY MODE

N.D. Solovyova, L.I. Frolova, I.P. Rybalkina

The paper considers the impact of pulse and reverse modes of electrolysis on the surface
morphology and protective ability of nickel coatings.

Keywords: nickel coating, electrolysis, pulse mode, reverse mode, protective ability, the
current output

IEKTPOOCAKJIEHUE KOMIO3UIIMOHHBIX MOKPHITUHI ITUHK —
YIJIEPOJAHBIE HAHOTPYBKHA

H.J. ConoBsena, T.1O. llleBuenko, . A. ExumoB

Hccnenosan mpouecce noaydeHus HAHOMOIU(DUIMPOBAHHOTO IIMHKOBOTO MOKPBITHS
yrIepoJHbIMU HaHOTpYOKaMu Mapok «Taynur» u « Taynut — My». IIpoBeneHbl 3KCIepuMEHTHI 110
M3MEPEHMIO 3AIIUTHOMN CIOCOOHOCTH, KOOPPUIIEHTA TPEHHSI KOMIIO3UIIHOHHOTO
ANIEKTPOXUMHUYECKOTO MOKPHITHSI HA OCHOBE LIUHKA, OCAKIACHHOTO Ha CTaJIbHbIE ITACTHUHBI.
YcraHOBJIeHa 3aBUCUMOCTD Ka4eCTBa MOKPHITHS OT TUIOTHOCTH TOKA.

KitoueBsle ciioBa: KOMIO3HIIMOHHBIE AleKTpoxuMudeckue nokpeitust (KOII), aucnepchas
daza (D), yrnepoanpie HAHOTPYOKH

ELECTRODEPOSITION OF COMPOSITE ZINC — CARBON NANOTUBE
COATINGS

N.D. Solovyova, T.Yu. Shevchenko, I.A. Ekimov

The research is made into the process of obtaining nanomodified zinc coatings using the
"Taunit" and "Taunit - M" carbon nanotubes. Experiments were carried out to estimate the
protecting ability, and the friction coefficient of the composite electrochemical zinc-based
coating for steel plates. The authors found the dependence of the quality of the coating on the
density of the current.

Keywords: composite electrochemical coatings (CEC), dispersed phase, carbon nanotubes

IJIEKTPOOCAKIAEHUE INOKPBITUA IUMHK-HUKEJIb-KOBAJIBT HA CTAJIb
B CYJIIb®ATHO-TVINHHUHATHOM PACTBOPE

E.B. Uennona, C.1O. IToukuna

PaccmatpuBaeTcs mponecc 3MeKTpPOXUMHYECKOro (POpMUPOBAHNS FaJIbBAHUYECKOTO
MOKPBITUS IIMHK-HUKENb-KOOAJIBT Ha CTAJIX B CYJIb(aTHO-ITIMIIMHATHOM PAacTBOPE B CTa-
LIMOHAPHOM PEKHME JIEKTPOJIM3a MPU BapbUPOBAaHUM COZIEpKaHus Cynb(ara HUKENs U cyibdara
KOOaJIbTa B PaCTBOPE, BIMSHUE PEXKMMA OCAXKICHUS Ha (PU3NKO-XMMUYECKHE CBOMCTBA
MOJTyYEHHBIX 00PA3I0B MOKPHITUH.



KitoueBsle ciioBa: CIUIaBbl IMHKA, SIEKTPOOCAXKACHUE, (PU3UKO-XMMUYECKHE CBOMCTBA

ELECTRODEPOSITION OF ZINC-NICKEL-COBALT COATINGS OVER THE
STEEL IN SULFATE-GLYCINATE SOLUTIONS

E.V. Chentsova, S.U. Pochkina

The paper considers electrochemical formation of the zinc-nickel-cobalt plating over the
steel in the sulfate-glycinate solution under the stationary electrolysis mode by varying the
content of nickel sulfate and cobalt sulfate in the solution, and the influence of the deposition
mode on the physical and chemical properties of the sample coatings.

Keywords: zinc alloys, electrodeposition, physical-chemical properties

ONTUMM3ALUA ITPOLECCA JIEKTPOJIMTUYECKOI'O TPABJIEHUSA
AJIIOMUHHUEBBIX CIIJIABOB

B.M. Paitropoackuit

Cratbst TOCBAIICHA ONITUMH3AIMNA METOIUKHU DIIEKTPOITUTHIECKOTO TPABICHHS
anmtomuHueBbix cruiaBoB AJ10, {1, AJI 4, AJI 4-1, AJI 5. IlpuBeneHs! pelentsl 3JIEKTPOJIUTOB U
XAMHAYECKHUX TPABUTEICH IS UX TPaBJICHHUS.

KitoueBsie ciioBa: 3JI€KTPOIIUT, SJAEKTPOIUTUYECKOE TPaBlIeHHE, XUMUYECKOe TpaBlICHHE,
QTFOMUHHEBBIH CIUIAB, JETHPYIONIHE KOMITOHSHTHI

OPTIMIZATION OF ELECTROLITIC ETCHING FOR ALUMINIUM ALLOYS

V.M. Raigorodskiy

The article is devoted to optimization of the electrolytic etching technique of aluminum
alloys ADO, D1, AL 4, AL 4-1, AL 5. The recipes of electrolytes and chemical etchant used for
etching the given alloys are provided.

Keywords: electrolyte, electrolytic etching, chemical etching, aluminum alloy, alloying
components

OCOBEHHOCTH NOCTPOEHUS ABTOHOMHBIX CUCTEM
SJIEKTPOIIUTAHUS HA OCHOBE 'EHEPATOPOB C U3SMEHSIEMOM
CKOPOCTBIO BPAIIIEHUS BAJIA

N.N. Aptioxos, C.®. Ctenanos, /[.A. boukapes, E.T. EpGaes

PaccMoTpenbl 0COOEHHOCTH MTOCTPOEHUSI CUCTEM DJIEKTPONUTAHUS Ha OCHOBE T€HEPATOPOB
C M3MEHSIEMOH CKOPOCTHIO BpAIllEHHsI Baja.

KiroueBblie ciioBa: cucteMa dJIeKTpONUTaHus, IpeoOpazoBaTeh YaCTOThI, KAYECTBO
AIIEKTPOIHEPTUU

FEATURES BUILD AUTONONOUS POWER SYSTEMS ON THE BASIS OF
GENERATORS WITH VARIABLE SHAFT SPEED OF ROTATION

L.I. Artyukhov, S.F. Stepanov, D.A. Bochkarev, E.T. Erbaev

The features of the construction of power supply systems based on generators with variable
speed shaft are considered.

Keywords: installation of gas cooling, system control, PID controller, fuzzy logic

®AKTOPHBINA AHAJIN3 SHEPTO3ATPAT B TIPUTOPOJHOM JIBUKEHUU

C.N. baramos, 1.A. Menuukos, A 1. Pyuknn

HccnenoBaHno BiIMsHUE HOPMOOOpa3yromux (PakTOpOB Ha pacXo]] JAEKTPOIHEPTUH NIPU
JBM>KEHUH MOTOPBaroHHOTO TIOABMKHOTO COCTaBa. YCTaHOBJIEHO, YTO KBaJTU(pHUKAIIM Ma-
IIMHHUCTA U KJIMMAaTHYECKUE YCIOBHS BIUSIOT HA BEIMYMHY SKOHOMUH AIIEKTpOsHEepruu. Bmecre
C Te€M, 3HAYMMOTO BIMSHUS Ha PACXOJ] IEKTPOIHEPTUU ITU (AKTOPHI HE OKA3BIBAIOT.

KiroueBble ciioBa: yienbHbIN pacxo/l 3JIEKTPOIHEPTUH, SKOHOMUS SJIEKTPOIHEPTHH,
HOPMHPOBaHHUE SHEPro3aTpar, KBaTu(pUKaLUsI MAITHHUCTA

THE FACTOR ANALYSIS OF ENERGY CONSUMPTION IN SUBURBAN
TRAFFIC

S.I. Batashov, I.A. Menshikov, A.I. Ruchkin



The paper presents the research into the influence of standard factors on power
consumption when driving multiple units. It was found that the qualification of the driver and
climatic conditions affect the amount of energy savings. However, the given factors do not have
any significant effect on the power consumption.

Keywords: specific energy consumption, energy saving, energy rationing, qualification
driver

OIIEHKA PABOTOCIIOCOBHOCTH TPOJUIEMBYCHOI'O TATOBOT'O
JJIEKTPOABUTI'ATEJISI CEPUM K — 211BM C IOMOIIBbIO UMUTAIIMOHHOI'O
MOJEJNPOBAHUS

N.A. Menumkos

[TpuBeneHBI pe3ysbTaThl UCCIENOBAHNS IPOOIEMBI KaueCTBa TUArHOCTHPOBAHHUS
TPOJIIEHOYCHBIX TATOBBIX AJIEKTPUYECKUX MAIIUH FOPOJICKOTO 3JIEKTPOTPAHCIIOPTA C
MOBBILIEHHBIM 0TpaboTaHHBIM pecypcoM. [IpoliemMbl oleHKH paboTOCIIOCOOHOCTH TATOBBIX
ANIEKTPUYECKUX MAIH TOPOJICKOTO 3JIEKTPOTPAHCIOPTA C MOBBIICHHBIM OTPAOOTaHHBIM
pecypcoM TpeyiaraeTcsi pemaTh ¢ TOMOIIHI0 HIMUTAIITHOHHOTO MOJISIMPOBAHHMS B TTAKETE
MATLAB & SIMULINK. MMuTtanmonHoe MoJeTUpoBaHue 0a3upyroTcs Ha UCTIOIb30BaHUN
MaTeMaTHIeCKUX MOJIEIEH AIIEKTPUIECKIX MAIIHH IMOCTOSTHHOTO TOKA M BEIOPAHHBIX HanOoJee
MH(POPMATUBHBIX KOHTPOJIMPYEMBIX TapaMeTpoB (PYHKIIMOHUPOBAHUS TATOBOTO
AIIEKTPOJIBUTATEIIS.

KitoueBsie ciioBa: ropoJICKOM 3JEKTPUUECKUNA TPAHCIOPT, YIIEKTPOIBUTATENb, KOJUIEKTOP,
KOMMYTAIIHsI, MOJICTTUPOBAHNE

PERFORMANCE EVALUATION OF TROLLEYBUS TRACTION MOTOR
SERIES DC - 211BM USING SIMULATION

I.A. Menshikov

The results of the research demonstrate the quality problems with diagnostics of trolleybus
traction electric machines referred to municipal electric vehicles having increased waste
resources. The problems with evaluation performance characteristics of the traction electric
machines referred to municipal electric vehicles characterized for increased waste resources can
be solved using the simulation modeling together with MATLAB & SIMULINK. The simulation
modeling is based on the mathematical models of electric DC machines and most informational
controlled operation parameters of traction motors.

Keywords: urban electric transport, electric motor, collector, commutation, modeling

BJUSTHUE YKOPOUYEHUS MATHUTHOM CUCTEMBI HA CTATUYECKHUE
XAPAKTEPUCTUKHU JUHEMHOI'O SJIEKTPOMATHUTHOI'O JIBUTATEJISA C
MHNONEPEYHBIM MAT'HUTHBIM IT1OJIEM

B.1. Momukun, I'T". Yrapos, [I.H. llectakos, C.1O. [TomsnoB

AKTyanbHOCTh pa0bOThI 00yCIOBIEHA HEOOXOAUMOCTRIO CO3aHUS MAIIIHMH C AIIEKTPO-
MarHATHBIM IPUBOJIOM JUTSI TEXHOJIOTHH O€30TXOHON 00pabOTKH MeTajuia pe3aHueM B IIpoIiecce
€r0 HaHECEHUs MPH AJIEKTPOIYyroBoi HariaBke. JJis OTHOTO U TOTO ke 00heMa aKTUBHBIX
MaTepUAIOB UCCIICYETCs BIMSHIE YKOPOUCHHSI MAarHUTHON CHCTEMBI Ha CTATHYCCKHE
XapaKTEPUCTUKH TUHEHHOTO 3JIEKTPOMArHUTHOTO JIBUTATEINSI C MIOTIEPEYHBIM MATHUTHBIM TOJIEM.

KiroueBbie ciioBa: UMITYJIbCHBIN JTMHEWHBIN 3JIEKTPOMArHUTHBIN IBUTATENb, TATOBOE
yCUITUE, paINyC SKOpsi, pabouuii 3a30p

INFLUENCE OF MAGNETIC SHORTENING ON THE STATIC
CHARACTERIZATION OF LINEAR ELECTROMAGNETIC MOTOR WITH THE
TRANSVERSE MAGNETIC FIELD

V.I. Moshkin, G.G. Ugarov, D.N. Shestakov, S.Yu. Pomyalov

The relevance of the work is due to the need for creating machines with electro magnetic
drives which can be applied for the waste-free metal cutting in the process of arc surfacing. The



influence of shortening magnetic systems on the static characteristics of linear electromagnetic
motors with the transverse magnetic field is investigated for the same amount of active materials.

Keywords: pulsed linear electromagnetic motor, traction, the radius of the armature,
working air gap

OIIPEJIEJIEHUE ITAPAMETPOB SKBUBAJIEHTHOM CXEMBI V11 PACUETA
KPUTUUYECKHUX JJIMH OCHOBHBIX BOJIH JIBYTPEBHEBOT' O U
YETBIPEXTPEBHEBOI'O BOJITHOBO/J0OB CO CJIOUCTBIM JUDJEKTPUYECKUM
3ATIOJTHEHUEM WX HEHTPAJIBHBIX CEKIIUIA

A.A. CkBOp110B

Ha ocHOBe MeTO/1a SKBUBAJIGHTHBIX CXEM TOTYYEHbI KBa3MaHATUTHUECKIE BBIPAKEHUS,
MIO3BOJISOIINE OIICHUTH BIMSHUE TEOMETPHUECKUAX Pa3MEPOB U DIIEKTPOPH3MUECKUX MMapaMeTPOB
CIIOUCTOTO IUAJIEKTPUIECKOTO 3aNIOJTHEHHSI [IEHTPAIBHBIX CEKIUA TBYTPeOHEBOTO U YEThI-
pexrpeOHEeBOr0 BOJTHOBOJIOB HA KPUTHUYECKUE JITTMHBI HX OCHOBHBIX BOJH C JIOCTATOYHOM IS
MPAKTHYECKUX I[eJIel TOYHOCTRIO. [IpuBOAUTCS cpaBHEHHE PE3YABTATOB PACUETOB HOPMH-
POBaHHOW KPUTHYECKOW JUTHHBI OCHOBHOM BOJIHBI IBYTPEOHEBOTO BOJTHOBO/A CO CIIOUCTHIM JIH-
AIIEKTPUYECKUM MAaTEPHATIOM B LIEHTPAILHOUN CEKIIHH, MOTy4YEHHBIX METOIaMU YKBUBAJICHTHBIX
CXEM M KOHCUHBIX 3JIEMCHTOB IIPH Pa3IMYHBIX 3HAYCHUSX TE€OMETPHUCCKUX Pa3MepoB U
ANEKTPO(PU3UIECKUX MMapaMeTPOB 3aTOTHEHHUS.

KiroueBsbie crioBa: KpUTHYECKast [UTMHA, OCHOBHAS BOJTHA, KBa3HAHATUTHYECKUE BBIPA-
KEHUS, IBYTrpEeOHEBBIN BOTHOBOI, YETHIPEXTPEOHEBBIN BOIHOBO/, CIIOMCTOE JUAIEKTPHUECKOE
3aIOJTHEHUE, METOJI YKBUBAICHTHBIX CXEM, METO/I KOHEUHBIX 2JIEMEHTOB

DETERMINATION OF EQUIVALENT NETWORK PARAMETERS FOR
CALCULATING THE DOMINANT WAVELENGHTS OF DOUBLE - AND FOUR-
RIDGED WAVEGUDES WITH THE LAYERED DIELECTRIC FILLING IN THE
CENTRAL SECTION

A.A. Skvortsov

Quasi-analytical expressions allow for sufficiently accurate evaluation of the influence of
geometrical and electrophysical parameters referring the layered dielectric filling in the central
section of the double- and four-ridged waveguides on the cutoff wavelengths of the dominant
mode. The calculation data relating the normalized cutoff wavelengths of the dominant mode in
the double-ridged waveguide is compared to the layered dielectric filling in the central section
obtained due to the method of equivalent networks and finite elements under various values of
geometrical sizes and electrophysical parameters of the filling.

Keywords: cutoff wavelength, dominant mode, quasi-analytical expressions, double-ridged
waveguide, four-ridged waveguide, layered dielectric loading, method of equivalent networks,
finite element method

JAUD®DPY3ZUHHASA MOAEJb ITUCITOKAIIMOHHBIX DOD®EKTOB

A.H. CanpH1KOB

[Toctpoena nudy3noHHas MOJIENb AUCIOKAMOHHBIX 3((EKTOB B3aUMOJICHCTBUS 3a-
PSOKEHHBIX JIMCIIOKAINI B MIETOYHO-TATONIHBIX M KOBAJCHTHBIX KPUCTAIUIAX C TOYCYHBIMH
nedexramu. [IpuBeaeHb CpaBHUTEIBHBIC YHCICHHBIE OIIEHKU Pa3InYHBIX d(PPEKTOB.

KiroueBsbie ciioBa: 3apspKeHHBIE TUCITOKAIMN, TOUSUHBIE 1e()eKThI, TUCITOKAIIHOHHBIE
¢ dexTsl, TUPPy3uoHHAS MOAETH

THE DIFFUSION MODEL OF DISLOCATION EFFECTS

A.N. Salnikov

The new diffusion model relates the dislocation effects in the interaction of charged
dislocations within the alkali halide and covalent crystals characterized for point defects. The
comparative analysis was applied to provide numeric estimates of the various effects.

Keywords: charged dislocations, point defects, dislocation effects, diffusion model



B3AMMOJENCTBUE JIEKTPUYECKOI'O MOJIS 3APSI)KEHHBIX
JIACJIOKAIINI C MIPUMECHBIMA ATOMAMMH B ITOJIYITPOBOJTHUKAX

C.I'. T'ectpun, K.B. KouenaeBckas

HccnenoBano B3aMMOICHCTBHE ABIKYIINX CS 3aPSDKEHHBIX JTUCITOKAIMA ¢ TIPUMECHBIMH
aTOMaMH B ITOJYIIPOBOJHUKOBBIX KpUCTAJUIAX MPH HU3KUX Temnepatypax. [lokazano, 4ro
ANIEKTPUIECKOE TTOJIE TUCIOKAIIMY BO30YKIAeT IEKTPOHHBIE TIEPEXOIbI MEXKITy YHEpreTHIeC-
KHMH YPOBHSIMH aTOMOB, UTO IPUBOJUT K MOoTepe sHepruu. IlomyueHo u ucciejoBaHo BbIpa-
KEHUE JUTSI CUITBI TOPMOYKEHUSI, ISHCTBYIONIEH HA UHHILY [UTHHBI JUCIOKAIIUH TIPH MAJIBIX U
OOJIBIINX CKOPOCTSIX €€ JABUKEHUSI.

KiroueBrie crioBa: MOIyNpOBOIHUKH, 3apSKEHHBIE TUCITOKAIINH, IIPUMECHBIE aTOMBI,
MEXaHU3MbI TOPMOKEHUS

INTERACTION OF THE ELECTRIC FIELD OF CHARGED DISLOCATIONS
WITH IMPURITY ATOMS IN SEMICONDUCTORS

S.G. Gestrin, K.V. Kochelaevskaya

Interaction of the moving charged dislocations with impurity atoms in the semiconductor
crystals at low temperatures was investigated. It is shown that the electric field of the
dispositions excites electronic transitions between the energy levels of atoms, which results in
the loss of energy. The expression was found for the damping force per unit length of the
dislocation at low and high movement speeds.

Keywords: semiconductors, charged dislocations, impurity atoms, braking mechanisms

MN3YUEHWUE BJIUSAHUS CBU-MOJUP®UKAIINU BOJTOKHUCTOI'O
BA3AJIBTOBOTI'O HAITIOJIHUTEJISA HA TAPAMETPBI CUHTE3A U
®YHKIIMOHAJBHBIE CBOMCTBA ®EHOJIO®OPMAJIBJIETUIHOI'O
KATHOHHUTA HA EI'O OCHOBE

H.A. Ilenkuna, T.II. Yctunosa, P.M. Po3os, B.B. Baproxun

O6ocHoBaHa nenecoodbpaznocts CBU-Moaudukammy 6a3aabTOBBIX HAMIOJIHUTENEH MTPU
MOJTyYSHU N KaTHOHOOOMEHHBIX BOJIOKHUCTBIX MAaTEPHAJIOB METOJIOM ITOJIMKOH ICHCAITHOHHOTO
HanoiHeHus. [IpoBeneHa oreHKa aire3MOHHBIX CBONCTB U MApaMETPOB MOPUCTOCTH MO-
TUGUITIPOBAHHBIX BOJIOKOH M HUTEH. M3ydeHo MX BIMSHHUE HA CTPYKTYPY U (QYHKIIMOHATBHBIE
XapaKTEepPUCTUKU Pa3pabOTaHHOTO KaTHOHHTA.

KiroueBbie ciioBa: KaTHOHOOOMEHHBIN BOJIOKHUCTBIA MaTepuall, 0a3aabTOBBIN HAIION-
uHutenb, CBU-Monudukaius, CTpyKTypHbIE 0COOCHHOCTH, CBOMCTBA

THE INFLUENCE OF MICROWAVE MODIFICATION IN THE FIBER BASALT
FILLER ON THE SYNTHESIS PARAMETERS AND FUNCTIONAL PROPERTIES OF
PHENOLFORMALDEHYDE CATIONICS

N.A. Penkina, T.P. Ustinova, R.M. Rozov, V.V. Varyukhin

Expediency of obtaining the cation-exchange fibrous materials by the polycondensation
filling method with UHF-modification of basalt fillers was proved. The adhesive properties and
parameters of porosity of modified fibers and yarns were evaluated. Their influence on the
structure and functional characteristics of the developed cation exchanger was investigated.

Keywords: cation-exchange fibrous material, basalt filler, UHF-modification, structural
features, properties

0 3AJAYAX PABPABOTKHU UHTEJVIEKTYAJIBHBIX CUCTEM YITPABJIEHUSA
IJIEKTPOTEXHOI'OI'HYECKUMHU YCTAHOBKAMHU N
SJEKTPOIIOTPEBJIEHUEM NPEANIPUATUN

C.B. Tpuropmsiii, FO.b. Tomamesckuii, B.C. Anekcees, [.B. [[xema

PaccMoTtpens 3a1aun pa3paOOTKH MHTEIEKTYaTbHBIX CUCTEM YIPABICHUS DIIEK-
TpOHOTpe6J'IeHI/IeM Hpe)IHpHHTHﬁ, CBEPXBBICOKOYACTOTHBIMHU 3JICKTPOTEXHOJIOTHYECCKUMU
YCTaHOBKaMHU MEPUOIMYECKOT0 U METOAMUECKOTO AeHCTBUA. PelieHne yka3aHHbIX 3a/1a4
HaIpaBJICHO HAa ONTUMU3AIUIO MMapaMETPOB TEXHOJIOTHYECCKUX IMPOLECCOB, MMOBBIIICHUC



sHepreTuyeckoi 3pPEeKTUBHOCTH HIIEKTPOTEXHOJIOTHYECKUX YCTAHOBOK, CHI)KEHHE 3aTpaT 3a
MOTPEOICHHYIO AIEKTPUIECKYIO SHEPTHUIO U MOIIHOCTD.

KitoueBsie ciioBa: HHTEIUIEKTyalbHbIE CUCTEMBI YIIPaBJICHUS, SJIEKTPONOTpeOsIeHuE,
AIIEKTPOTEXHOJIOTUIECKHE YCTAaHOBKH, CBEPXBBICOKOUACTOTHAS TEPMOOOPAOOTKa,
9Heprodh(HeKTUBHOCTH

DESIGNING INTELLIGENT SYSTEMS TO CONTROL ELECTRO-
TECHNOLOGICAL PLANTS AND POWER CONSUMPTION AT ENTERPRISES

S.V. Trigorly, Yu.B. Tomashevskiy, V.S. Alekseev, D.V. Dzhema

The paper considers the problems referring the design of intelligent systems to control
power consumption at enterprises, and microwave electro-technological plants of periodic or
methodical action. Solving these problems is aimed at optimization the parameters of the
process, improvement the energy efficiency of electro-technological installations, reduction of
the costs for the consumed electric energy and power capacity.

Keywords: intelligent control system, electro-consumption, electro-technological plants,
microwave heat treatment, energy efficiency

CTYAEHTBI-2JIEKTPUKH Ob YYEBHOM ITPOLECCE HA TIPUMEPE
OHEPTETUYECKOI'O ®AKYJIbTETA CI'TY UMEHU 'ATAPUHA 10.A.

T.A. Kuppsnosa, E.M. I'pumnna, 10.C. Apxanrensckuii

[TpuBeneHbI pe3ylbTaThl U AaHAIH3 OIPOCA CTYICHTOB-3JIEKTPHUKOB YJHEPTETHYECKOTO
¢axynsrera CI'TY umenu 'arapuna FO.A.

KiroueBrbie ciioBa: COMMOIOTHYECKOE MCCIIeI0BAaHNE; ONITHUMH3AIINS OPTaHU3aAIH YIeOHOTO
nporecca

FUTURE ELECTRICAL ENGINEERS ABOUT THE EDUCATIONAL PROCESS
(A CASE STUDY OF THE POWER ENGINEERING FACULTY AT YURI GAGARIN
STATE TECHNICAL UNIVERSITY OF SARATOY)

T.A. Kiriyanova, E.M. Grishina, Yu.S. Arkhangelskiy

The paper presents the summary findings and analysis from a survey conducted for the
students of the power engineering faculty at Yuri Gagarin State Technical University of Saratov.

Keywords: sociological research; optimization of the educational process

PABBUTUE ®U3NYECKOI'O OBPABOBAHUS B TEXHUYECKHUX BY3AX
POCCHH B KOHIIE 20-'O BEKA

A.H. CanpH1KOB

W3noxeHbl OCHOBHBIE HJIEU €CTECTBEHHOHAYYHOTO 00pa3oBaHus B TexHHYecKkoM BY3e
MPUMEHHUTETHHO K MHOTOYPOBHEBOM CHCTEME BBICIIETO 00pa3oBanus. [lokazaHa BO3MOKHOCTh
€ro peajn3alyy ¢ TOMOIIbIO 00YyYarOIIKX IBYXYPOBHEBBIX CUCTEM, IPAKTUYECKU
peanu3oBaHHBIX B CapaTOBCKOM TOCYIapCTBEHHOM TEXHUYECKOM YHUBEPCHTETE Ha TIpUMeEpe
bu3uKu.

KiroueBble ciioBa: ecTecTBEeHHOHay4YHOE 00pa3oBaHue, o0yJaromas cucrtema, (pusuka

DEVELOPMENT OF PHYSICAL EDUCATION IN TECHNICAL COLLEGES
RUSSIA IN LATE 20TH CENTURY

A.N. Salnikov

The paper presents the basic ideas related with teaching science at technical universities in
terms of the multi-level system of higher education. The author demonstrates the possibilities for
implementation of these ideas in teaching physics through a two-level training system practiced
at the State Technical University of Saratov.

Keywords: science education, training system, physics

11O CTPAHUIIAM KU3HU TPOPECCOPA APTEMEHKO C.E.
EcTp Kxareropus JItoei, KOTOPBIE BCIO CBOIO JKU3HB KUBYT TOJIBKO OJHUM JEJIOM, IIPEJaHbl
€My J10 KOHIIa, ¥ JIeJI0 IUTATUT MM 3a 5TO PaHO WM MO3JHO IPHIIEANIEH H3BECTHOCTBIO. Tak



crnoxunoch y Cepapumbl EQUMOBHBI ApTeMEHKO, ITIaBHBIM JIEJIOM JKU3HU KOTOPOH cTano
3aHSATHE HAYKOM.

[Tyts B Hayky npodeccopa Apremenko C.E. Hauancs B 50-e roasl B XapbKOBCKOM
MOJIUTEXHUYECKOM MHCTUTYTE M. B.M.JlennHa, B KOTOpoM OHa Moay4uiia KBaau(puKaluio
HMHXXEHEPA-XUMHUKA, TEXHOJIOTa HEOPraHUYECKUX MPOU3BOACTB. Eil mpeutaranu npogomkuTh
oOy4yeHHe B acClIUPaHType, HO OHA CUMTaJIa BaXKHBIM JIJIs ce0sl y4acTBOBAThH B IIOCIEBOCHHOM
BOCCTAaHOBJICHUU HAPOJHOI'O XO35MCTBA U PBAJIACh HA IIPOU3BOACTBO.

MEXIY HAMU, PUZNKAMMU...

CanpHukoB Anekcanap HukonaeBuu, JOKTOp TEXHUUYECKUX HayK, podeccop, MOYETHBII
pabOTHUK BBICIIETO podeccroHaIbHOro oopaszosanus Poccuiickoit @eneparun.

Pomuncs B 1. ATkapcke CapatoBckoit 0611. B 1947 romy. B 1965 romy okonumi mikomny. B
1970 rogy — ¢pusudeckuit pakynpsTeT CapaToBCKOr0 rocyJapCTBEHHOTO YHUBEPCUTETA, paboTall B
HUU, B npombinienHoctu. C 1973 roga B CapaToBCKOM NOJUTEXHUYECKOM MHCTUTYTE (HBIHE
CI'TY), npomien myTh OT MJIaJIIIETO HAYYHOTO COTPYAHUKA J10 Mpodeccopa, 3aBeAYIOIIErO
kadenpoit (1983 — 2011 r.r.) u pykoBoauTens yueOHO-uccienoBarenbekoro nenrpa (1993 — 1998
rr.). OnyomukoBan cBeiie 100 HaydHBIX cTaTel M HECKOIBKO MOHOTrpaduil B 061acT PU3UKH
MMOBEPXHOCTHU U TTOBEPXHOCTHOTO 105, hr3uku nedexto. OpraHu3atop eCTeCTBEHHOHAYIHOTO
obpa3oBanus 1o ¢uzuke. [lox ero pykoBoJCTBOM B pa3HbI€ Tofbl OBIIN CO3/1aHbl 00y4Jarolye
CUCTEMBI 10 (PM3HKE JUISl BY30B U ILIKOJI, KOTOPbIE YCIEIIHO BHEIPEHBI B PA3IIMYHBIX YUEOHBIX
3aBefieHusx Poccuun. ABTop yueOHHMKOB 1o pusnke. B HacTosiee Bpems pabotaeT npopeccopom
kadenpsr «Puzuka» CI'TY.

NCTOPUSA CBY JIEKTPOTEXHOJIOI'MU Oxonuyanue

10.C. Apxanrenbckuit

B nepsrie xe Henenu padots! Ha sHEprodake CITU FO.C. ApxaHTenbCKuil CTOIKHYICS C
HE3HAKOMBIM €My I10 MpeXHeMY (aKyIbTeTy: AeKaH, TEIUIOPHEPTeTHK, Ha 3ace/laHMsIX JeKaHaTa
MIOCTOSTHHO PE3KO KPUTUKOBAJ dJIEKTpUUeckue kadeapsl U B epByto odepenb kadenpy I, u
HU CJIOBA B aJIpec TEIJIOBBIX Kadesp.



