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HAHOTPYOOK M YCTAQHOBJIEHBI UX ONTHMAJbHbIC KOHIIEHTpALUU JUIs BbIOpaHHOIT OeTonHol cmecu (0.05 % Bec.oT
Macchl IleMeHTa). B mpencraBneHHOMHCCIEIOBAaHUN TTOKAa3aHA BO3MOXKHOCTD 3HAUHTENBHOTO YITyUIICHHS (H3HKO-
MEXaHHUYECKUX CBOMCTB OETOHOB (yBeJanyeHUe MpouyHocTH Oosiee yeM Ha 110%, MOBBIIEHUE MTOKA3aTessl TPEIIUHO-
cToiikoctu Gomee ueM Ha 80%) 3a cUeT BBEJCHUS B X COCTaB THIPO(PUIBHBIX YIICPOAHBIX HAHOTPYOOK COBMECTHO
C NMMOBEPXHOCTHO-aKTHBHBIMH BelllecTBaMU. J[0Ka3aHO BOSHUKHOBEHHE CHHEPTETHYECKOTO 3((eKTa OT COBMECTHOTO
BBEICHUSI TIOBEPXHOCTHO-AKTUBHBIX BEIIECTB M THAPOQIIM3UPOBAHHBIX YIIEPOJHBIX HAHOTPYOOK. IIpemnoxens
ONTHMAJIbHBIE COCTABbl KOMIUIEKCHBIX MOAM(UKATOPOB COJACPIKAIINX HAHOTPYOKH U MOBEPXHOCTHO-aKTHBHBIC Be-
IIecTBa ¥ BHIOPAHO palliOHAIFHOE KOJHYECTBO UX BBEACHHA B IieMeHTHYI0 cMech (0.05 % Bec.oT Macchl IeMEHTa).
Takum 00pa3oM yCTaHOBIEHO, YTO pa3paboTaHHbIC JJOOABKH MOTYT 3()(EKTHBHO HCIIONB30BATHCS JUIS CO3AHUS
OCTOHHBIX MaTEPHAJIOB, UCTIOIB3YEMbIX B OTBETCTBEHHBIX CTPOUTEIBHBIX KOHCTPYKIHAX U COOPY/KCHHUAX.
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In this work an analysis of influence of addition of hydrophilizedmultiwall carbon nanotubes on the properties
of composite concrete materials. The mechanism of concrete reinforcement is discussed and optimal concentration of
oxidized CNTs in concrete was established. It was shown that mechanical properties of composite concrete materials
can be significantrly improved by addition of CNT with increase of mechanical strength by more than 110% and crack
resistance more than by 80% as compared with pure concrete. Synergetic effect of increase of mechanical properties
by addition of surfactant combined with CNTs was discovered. Optimal concentrations of CNTs in concrete was
suggested. Investigated functional materials can be used for development of concretes for usage in special areas, such
as highly-loaded constructions and buildings.
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ITpoBerieH aHANU3 BIUSHUS TEXHOJIIOTHYECKUX ITapaMeTPOB Ha MPOLECC MPUTOTOBICHNS MOIH(HUKATOPOB I MaTe-
PHAJIOB JIOPOXKHOM pa3METKN Ha OCHOBE YIIEPOAHBIX HAaHOTPYOOK. [Ioka3aHa BO3ZMOXHOCTB TIOTy4YEHHS IIHPOKOTO JHa-
T1a30Ha KOHIIEHTPANi yIIepOIHEIX HAHOTPYOOK B KOMIO3UTHBIX MaTeprasax ¢ PIMEHEHHEM MeTO/Ia KOaTyIISIIIHOHHOTO
ocaxaeHus. MccienoBaHo BIUSAHNE Pa3IMYHBIX OCaUTeNeil Ha KaueCTBO HAHOYIIIEPOIHBIX MOIU(PHUKATOPOB U (haKTHYe-
CKO€ cojiepKaHne HaHOTPYOOK B Moaudukartope. OO0CHOBaHBI KOHIIEHTPAIIMOHHBIE OTPaHMYEHHS JUTSl CO3IaHMsT MOJIH-
(hMKaTOpOB Ha OCHOBE HE(YTETIOINMEPHOH CMOJIBL. YCTaHOBIIEHO, UTO IIPU U3TOTOBICHHN MOH(HKATOPOB STUM METOIOM
HPH HPOTHOZUPOBAHUH (PAaKTHYECKOH KOHLIEHTPALMH YIIIEPOIHBIX HAHOTPYOOKB MOM(pHKATOPE HEOOXOIMMO YUHUTHIBATh
YAaCTUYHYIO PACTBOPUMOCTH IapauHa B OOJIBIIMHCTBE OCAIUTENEH, H, INTABHBIM 00pa3oM, B CMECH KCHIIONA M OCAUTe-
ns1. McerenoBaHo BAMSHHE Pa3INYHOM MTPUPOABI MOAN(PHKATOPOB HAa YCTOMYUBOCTh MaTEPHAIOB TOPOKHON Pa3sMETKH K
abpasuBHOMY n3HoCy. [TokazaHo, 4To HanOOMbIIEH H3HOCOCTOMKOCTH MOKHO JIOOUTBCS IIPH HENOCPEACTBEHHOM BBE/Ie-
HUH yIJICPOIHBIX HAHOTPYOOK B IOJIMMEPHOE IIEHKOOOpasylolee JOpoKHOW pasmeTkn. OG0CHOBaH BBIOOp Hambolee
TIPHEMIIEMBIX C TEXHOJIIOTUYECKO M SKCIITyaTallMOHHOM TOUKH 3pEHNS] HAHOYTTIEPOIHBIX MOIU(HKATOPOB.
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In this work an analysis of influence of process parameters on a process of making of modifiers for road marking
materials based on carbon nanotubes was performed. A possibility of creation of a wide concentration range of the
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carbon nanotubes im polymer-CNT masterbatchesby a coagulation precipitation method was shown.An effect of
various precipitants on quality of the modifiers and actual nanocarbon content of the nanotubes were researched.
Concentration limits of a creation of the modifiers are based on petroleum resin were substantiated. Identified in this
work, it is necessary to consider a partial solubility of wax in most precipitants, and mainly in a mix of xylene and a
precipitant when predicting an actual concentration of carbon nanotubes in the resulting composite. An influence of
a nature of the different modifiers on a road marking materials resistance to abrasion was studied. It is shown that the
highest wear resistance can be achieved by a direct introduction of carbon nanotubes in a polymer film-forming of the
road marking. The choice of the most technologically and operationally suitable nanocarbon modifier was described.
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Pabora mocpsimeHa pa3pabdoTke MOJETH MOTEHIIMAIBHOTO Oapbepa, MO3BOJIIONICH YYUTHIBATh YIPYroe oTpa-
JKEHHE YaCcTHIl O CTEHKH IIa3MOTpoHa. PaccmarpuBaeTcsi KOaKCHaNbHBIM MarHUTOIIIA3MEHHBIH yCKOPUTEIb, PEaTbHO
UCIIONIb3YEMbIi Ha MpakTHke. B yckopurele ucciae0BaHO U3MEHEHHE CKOPOCTH M MacChl INIa3MEHHOI0 CTyCTKa B 3a-
BHCHMOCTH OT KOOPIMHATHI, OIIPE/IeNIEMOe KaK YHEPIeTHISCKUMH XapaKTepPUCTUKaMH, TaK U Fa30JMHAMUICCKUMH 3a-
KOHOMEPHOCTSIMH THIIEP3BYKOBBIX CTPYHHBIX TEUEHHI B IIMIMHAPHUECKOM KaHane. [Ipencrapien Buj MOTEHIMATbHON
(YHKIUY 1 CHIIOBOTO IOJIS, MOJETHPYIOMNX MPOCTPAHCTBEHHOE OTPAaHWYEHHE Pa3jieTa JacTUI] IIa3Mbl. YCTaHOBIIe-
Ha AWHAMHKA PAacIPOCTPAHEHUS 3apsUKEHHBIX YAaCTHUIl B JIEKTPOMArHUTHOM TI0JIe, Tpadyuueckn mpeAcTaBieH Oananc
SHEPrHU C YUYETOM IPO3HMHU CTEHOK KaHasa. [lokasaHa ajeKBaTHOCTh pa3paboTaHHOI MOJIeNI KOAKCHaJIbHOTO MarHUTO-
TJIA3MEHHOTO YCKOPUTEIS C YI€TOM 9PO3HH, BBI3BAHHOH MPH PACTIPOCTPAHEHUH YACTHIL IT0 HU3KOYACTOTHON CITHPAIH.
HuskoyacToTHOE criupanbHOE JBMKCHHUE MPEICTABICHO KaK CYNEpIO3ULUs IPOJOJIBHOTO U MONEPEYHOr0 ABHKECHUH.
Pemenne nuddepeHnnanbHbIX ypaBHEHHH OCYIECTBIUIOCH MeTooM Pyrre—KyTTa ¢ pMKCHpOBaHHBIM IIaroM.
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Work is devoted to development of model of the potential barrier, allowing considering elastic reflection
of particles about plasmatron walls. The coaxial magneto plasma accelerator which is really used in practice is
considered. In the accelerator change of speed and weight of a plasma clot depending on the coordinate, defined
both power characteristics, and gas dynamic regularities of hypersonic jet currents in the cylindrical channel is
investigated. The type of potential function and the force field, modeling spatial restriction of scattering of particles
of plasma is presented. Dynamics of distribution of the loaded particles in an electromagnetic field is established,
the balance of energy taking into account an erosion of walls of the channel is graphically presented. Adequacy of
the developed model of the coaxial magneto plasma accelerator taking into account an erosion caused at distribution
of particles on a low-frequency spiral is shown. Low-frequency spiral movement is presented as superposition of
longitudinal and cross movements. The solution of the differential equations was carried out by a method Runge-
Kutta with the fixed step.

MATEMATHUYECKASA MOAEJIb TPAHC®OPMATOPA ITPHU EI'O
JUATHOCTHUKE KOPOTKHUM UMITYJIbCOM

Hcaes 10.H., Kotuanosa B.A., Enruna I'A., JlappunoBu4 A.B.

OI'bOY BIIO «HU TIIY» («HanmonanbHbli nccnenoBaTenbcKuii TOMCKUI MOTUTEXHUYECKUH YHUBEPCUTETY ),
Tomck, Poccus (634050, Tomck, mp. Jlenuna, 30), e-mail: nil05@mail.ru

[TpuBOIUTCST OPUTHHANBHBIM CHHTE3 MOZAEIN 00MOTOK Tpex(a3HOro JBYyX0OMOTOYHOTrO TpaHcdopmaropa. Mc-
XOIHBII CUI'HAJI BXOAHOTO BO3/IEICTBUS B BUEC MMITYJIbCA KOPOTKOM JUIMTEIBHOCTU PACKIIAIbIBAJICS HA COCTABILAIOILINE
psana @ypee. s KaxI0M COCTaBIAIOLIEN B COOTBETCTBUM C NMPUHLMIIOM CYNEPIO3ULMH PACCUUTBIBAJICS MEPEXO/-
HBII nporiecc. Jyist onpeesieHnst GyHKIUH TOKOB U HAIPSDKCHMI MCHOJIB30BAJICS METOJ] IIPOCTPAHCTBA COCTOSHHHI C
yué€TOM pacnpeneaéHHOCTH MapaMeTPOB CXEMbI 3aMEIEHHs, a Takke BIMSHUS ckuH-3(dexra. B pabore mpusenen
MIpUMep pacueTa WHIYKTHBHOCTH U COIPOTHBIICHNSI BUTKOB OOMOTKH TpaHC(OpMaTopa KPyIJIoro u MpsMOyToJIbHOTO
CEYEHHS C yIeTOM CKHH-3(D(heKTa Ha OCHOBE pacyéra MOJIS PACTIPEAEIeHNs] MAarHUTHOTO MOTEHIINAIA C UCTIONb30BAaHH-
€M METO/Ia KOHCUHBIX JIEMEHTOB. J[Jis peanun3anni MeToia KOHEUHBIX JIEMEHTOB ObLT Hcob3oBad maker COMSOL
Multiphysics. [IprBenens! GyHKINN EpeMEHHBIX COCTOSHMS TIPH BXOJXHOM BO3JCHCTBUH B BHJIE 30HUPYIOIIETO NM-
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