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combat readiness of aircraft parts. Consider the role of tow-boats aircraft in the General system of preparatory funds
aviation complex allowing for the use of aircraft tugs in different weather conditions. Analysis of the results of studies
of domestic and foreign scientists and formulates the main directions of increase of efficiency of use of tow-boats
aircraft. The design of airfield towing system equipped starting device. The method of regulation of the initial speed of
movement of aircraft. Sound economic performance of the device. Describes the technique of realization of process of
the towing aircraft, using a towing equipped starting device. The methodology to assess the effectiveness of the use of
the brake pads to increase traction capabilities of the aerodrome wheeled actors ractors.
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B crarbe ommCcHIBAIOTCS PE3yNbTaThl UCCIEAOBAHUI TUIIEKTPUIECKUX MarHUTHBIX U CTPYKTYPHBIX CBOWCTB
IUICHOK C MYJIbTH(EPPONIHBIMU CBOHCTBaMHU. B paboTte uccienoBaHbl JiBa criocoda popMupoBaHUs MyJIbTU(EPPO-
HUIHBIX CPEJ — HA OCHOBE MHOTOCIIOHHBIX CTPYKTYP, COIEPIKAIINX INICHKH CETHETONIEKTPHKOB U ()eppPOMArHeTHKOB,
a TaKKe BBEJICHUEM B CETHETORIEKTPUK MAarHUTHBIX 3JIEMEHTOB B KOHIIEHTPAIMAX, JOCTATOUHBIX JUIsl BO3SHUKHOBE-
HUS Y NIOCJIEJHET0 MarHUTHEIX CBOiicTB. Hanbosee mepcreKTHBHBIME MaTepHaIaMy JUIsS CO3IaHHUsT MHOTOCIIOHHBIX
CTPYKTYpP (PEpPPUT — CETHETOICKTPHUK SABIISIOTCS CETHETOAIEKTPUKH Ha OCHOBE IEPOBCKUTOB, B YACTHOCTH TBEP/bIC
pactBopsl THTaHara Oapus-crpoHnus BaxSrl1-xTiO3 (BSTO), a Taxke GeppuTH U3 KEIE30HTTPUEBOTO TpaHara
Y3Fe5012 (YIQG) u rammuii-ragonunuesoro rpanara (GGG). B crarbe 3KcreprMEHTaNbHO MOKA3aHO, YTO CBA3b
MEXIY IEKTPUYECKON W MarHUTHOW IOJACHCTEMaMH (MarHUTOZJIEKTPUIECKUH (P PEKT) JaeT BO3ZMOKHOCTh U3Me-
HSTb AMDICKTPHUSCKHE CBOMCTBA C MOMOIIBIO MArHUTHOTO T10JIst Jutst citoucThix cTpykTyp Cu-Cr/BSTO/YIG/GGG.
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The paper describes the results of studies of the dielectric, magnetic and structural properties of the multiferroic
films. We have investigated two ways of forming multiferroic media —first of them based on multilayer film structures
containing ferroelectric and ferromagnetic films and the second by the introduction of the magnetic elements in
ferroelectric films in concentrations sufficient to cause magnetic properties. The most promising material for multilayer
ferrite-ferroelectric are ferroelectrics based on perovskite solid solutions in particular barium strontium titanate
BaxSr1-xTiO3 (BSTO), and ferrites of iron garnet Y3Fe5012 (YIG). This article has been shown experimentally that
the relationship between electric and magnetic subsystems (magnetoelectric effect) allows to modify the dielectric
properties by the magnetic field in layered structures Cu-Cr/BSTO/YIG/GGG.
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B crarbe paccmaTpuBaeTcst BOIPOC MOJEIUPOBAHHS TTOTEPh B CTAIM JBUTATENs IEPEMEHHOTO TOKa C y4eTOM
JUHAMHYECKHX IIPOIIECCOB P paboTe PEryIupyeMoro 3JIeKTponpuBoa. IIpeioiker moaxox K OMMCAaHUIO JaHHBIX
MOTEPh, OCHOBAHHBIIN Ha OMPEIeIEHNN YaCTOThI IEPEMAarHHUMBAHUSI MAaTHUTONIPOBOAA, HCXOAS U3 M3MEHEHUS yIIo-
BOH CKOPOCTH BEKTOPA IOTOKOCLEIUICHUSI OTHOCUTEJIBHO YITIOBOM CKOPOCTH JBMXKEHUS Maraurtonposoja. Ilomyue-
HO MaTeMaTHYeCKOE OMMCAHUE MOIIHOCTH MOTEPh B CTAM, yYHTHIBAIOIIEE MTHOBEHHBIE 3HAUEHUS COCTABIISIOIINX
BEKTOpa HAIPSKEHUsL, HOABOAUMOrO K ABUraTelIo, a TAKXKe TeKyllee 3HaueHUe IEPEMEHHbBIX COCTOSIHUS ABUraTeIs.
IIpuBeneHsl pe3yabTaThl BHIYMCIUTEIBHBIX KCIIEPUMEHTOB, MOATBEPKIAIONINX KaueCTBEHHOE COOTBETCTBUE pe-
3yJBTaTOB MOJICIMPOBAHNUS M3BECTHBIM pe3ylbraraM (M3MYecKHX JKCIIepHMEeHTOB. [loydeHHOE MaTeMaTnieckoe
OTIMCAHUE MOXKET OBITh MOJIE3HO KAK B CHCTEMAaX SHEPrOONTUMAIBHOTO yNPABIECHUS SIEKTPONPUBOAOM, TaK U IPH
HACTPOMKe IapaMeTpoB YHPaBISIOMUX Ipeodpa3oBareneil, B YaCTHOCTH, IIPH BEIOOPE YacTOTHI KOMMYTAIHU TTOJTY-
MIPOBOHUKOBBIX KITIOUEH.
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The article discusses the modeling of the magnetic losses of the AC motor with the dynamic processes during
operation of controlled electric drive. An approach to the description of these losses, based on determining the
frequency of magnetization reversal from the angular velocity of flux vector relative the angular velocity of magnetic
core. Received the mathematical description of the magnetic losses, takes into account instantaneous values of motor
supplied voltages, as well as state variables of the motor. Shows the results of computational experiments, confirming
the quality match of simulation results to the known results of physical experiments. The resulting mathematical
description may be useful both in energy efficient motor control systems and for adjusting the parameters of the electric
transducer, in particular, the choice of switching frequency.
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MeTo10M TepMOTIPECCOBAHMS € IOCIIEIYIOIIMM 00Ty4deHneM HoHaMu Xe+26 ¢ sHeprueii 167 MaB 1 miotHoCThIO TToTo-
ka MOHOB 0T 5x107 10 1012 cM-2c¢-1 ronyveHs! IIeHKH Ha OCHOBE CBEPXBBICOKOMOJIEKY IsipHOTO noymaTiiiena (CBMIID) toin-
usoi 40 Mxwm. [Tomyyennsie 06pasis! nccienoBansl UK-Dypbe criekrpockorin. [1o nHbpakpacHBIM CrieKTpaM MOmIONIeHAsS
YCTaHABIMBAIIM CTENEHb OKHMCIICHHS TIOJIMMEPHON MaTpHILIbI 1ocie o0myueHnst. KoinyecTBeHHBIH aHaIN3 ObUT OCYIIECTBIICH
MyTeM pacyeTa BhICOTHI Iika 1240 cM-1 1 HOpMUpOBaHHEM Ha BHYTpeHHUH cTaHmapT. [lokazaHo, 9T0 HanMeHbIask IeCTPyK-
IWsI C MHJIEKCOM OKHclieHnst MeHee 1 HaGmonaercst y wieHok CBMIID, noaBeprayThix OOMy9YeHHIO TSHKEIBIMA HOHAMH C
TUIOTHOCTBIO TIOTOKA (5-7)%x107 cM-2 c-1. Hanbornee spko BBIpayKEHHOE OKUCIICHUE TIOJIMMEpa HaOMIOIAETCs TIPU TUIOTHOCTH
noroka 1012 cm-2c-1. Oxucnenne mieHok n3 CBMITD Moxer crioco0CTBOBATH IOTEPE HKCILTyaTalMOHHBIX KadecTB. C 1omMo-
IIBI0 CKAHUPYIOIIEH MIUKPOCKOITHH ITOKAa3aHO, YTO METO/] 00Ty YeHH s INICHOK TSDKEITBIMU HOHAMH € TUIOTHOCTBIO IOTOKa 10 109
cM-2c-1 ¢ nocnenyronum tpasieHreM pactBopoM 10M NaOH + 5% mace. KMnO4 B Teuenue 1 gaca npu remneparype 80 °C
TO3BOJISICT MOTy4YaTh TIOPBI CO cpeHIM pasMepoM 80 HM Oe3 3HAYNTETFHON OKHCITHTEIBHOM IeCTPYKIIHH.
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Ultrahigh molecular weight polyethylene (UHMWPE) films with a thickness of 40 microns were obtained by hot
pressing followed by irradiation with ions Xe+26 with 167 MeV energy and ion flux of 5x107 to 1012 cm-2s-1. The obtained
samples were investigated by FTIR spectroscopy. Oxidation of the polymer matrix after irradiation was studied by analysis of
infrared absorption spectra. Quantitative analysis was performed by calculating the peak height of 1240 cm-1 and normalized
to an internal standard. It is shown that the lowest oxidation index (less than 1) is observed in UHMWPE films irradiated with
heavy ions with a flux (5-7)x107 cm-2s-1. The most pronounced oxidation of the polymer occurs at a flux of 1012 cm-2s-1.
Oxidation of the UHMWPE film can lead to loss of performance. Scanning electron microscopy shows that the method of
irradiation of films with heavy ions with flux to 109 cm-2s-1 followed by etching 10M NaOH + 5 % wt KMnO4 for 1 hour at
a temperature of 80 °C allows to obtain an average pore size of 80 nm without significant oxidative degradation.
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MeTo0M MEXaHNIECKOTO CMEIIEHHS U TEPMOIIPECCOBAHNSI TTOTyYEeHBI TOPHCTHIE KOMIIO3HIIHOHHBIE MaTepHalbl Ha
ocHoOBe Omopasnaraemoro nonuruapokcudytupara (I1I'b) u runpoxcnanarura (I'AIT), HamoTHEHHBIX AHTUMUKPOOHBIM
areHTOM — KOJUIOMIHBIM cepeOpoM. [lomydeHHbIe 00pa3ibl MaTepruaioB HCCIEI0BaHbBl METOIOM CKaHUPYIOIEH MUKpPO-
ckoruu 1 UK-Dypre cniexrpockonuu. [IpoBeneH aHanu3 u3aenuii 13 NOJy4eHHOTO KOMIIO3UTa MOC/IE UMIUIAHTAIUU B
OpraHu3M JIa0OpaTOpHBIX MbImIell B TedeHrne 30 CyTOK, MOKa3aHO M3MeHeHue cTpykTypsl [II'b mMarpumsl, cBs3aHHOE ©
Ouonectpykimen. PazpaboTaHHBII METOM MOTyYEeHHsT KOMIO3HTA IPUBOAUT K PABHOMEPHOMY PacHpENENeHUIO HAMTONHH-
TeJIst ¥ TIO3BOJISIET TTOJTydaTh MOPUCTHIE 00beMHBIEe 00pa3Iibl C BRICOKOIT 00beMHOI Tonei rop, 6oree 30%, mmpoKuM pac-
npeneneHueM pasmepa rmnop ot 10 Mxm 10 500 MKM ¢ pacripeaeneHHbIM M0 CTEHKaM U IOBEPXHOCTH OMOAKTHBHBIM HAIOJI-
HutesneM. [Ipr 9TOM OB SBISIOTCS OTKPBITBIME U CONPSDKEHBI MEXTy co00H CeThio KaHAIOB U ronoctelt. [Tokazano,
YTO MPOMHUTKA KOMIakTHpoBaHnHOro nopuctoro I1I'B/TAIT KoIoHIHBIM pacTBOPOM cepedpa MPUBOAUT PABHOMEPHOMY
pacmpeieNIeH IO 110 IIOBEPXHOCTH 00pasIia 1 Mo CTEHKaM OTKPBITBIX MOp 0e3 3HAUUTETEHOTO N3MEHEHHUSI TUCTIEPCHOCTH.
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