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THE CLEANING OF IRON ORE FROM IMPURITIES OF CALCIUM AND MAGNESIUM
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The kinetics of leaching calcium and magnesium from the natural magnetite ore of Olenogorsk’s land deposit
(Russia) by azotic acid was studied. Every experience practice makes for 3 hours with bath analyses in 10, 20, 30, 60,
120 and 180 minutes. The experience practices at temperatures 20, 40, 60 and 80 °C were made. The impact of acid mass
content in the range from 1 to 30% at a comfort temperature 60C was studied. The experience practices in a different
relationship between the solution mass and the acid mass from 3:1 to 20:1 for the acid solution of 10 % at 60 °C were
made. It was found that leaching is a self-stopping process with the activation energy of 12 kJ / mol. The cleanability
from calcium on 66 % at a single treatment, and on 94% at a double treatment of ore with the provisional bucking and
disrupting of eliminate bench entities which causes stopping process was showed. The experience practices of using
ferric nitrate (III), in solution of which the azotic acid is formed because of hydrolysis behavior was made. The leaching
of calcium this sal is only 10% was showed. Therefore the sal using for the leaching impurities is not recommended.

METOAUKA MOJAEJNPOBAHUS BOJIHBI ITPOPBIBA /UISI TIPEJOTBPAIIIEHU A
BO3MOXKHOI'O YIHEPBA, BBI3BAHHOI'O 3ATOIIVIEHUEM 3EMEJIb
B PE3YJIBTATE OBPYIIEHUS IIJIOTUHBI

Crenanos K.A.

I'HY BHUUTuM Poccenpxo3akageMun

[puBoauTCS OMMCaHNE METOAMKU MPEIOTBPAIIEHHS BO3MOXKHOTO yIIiep0a BBI3BAHHOTO 3aTOILIEHHEM, TTIOATOIIEHHEM U
Pa3MBIBOM 3eMeIb B pe3yssTare 0OpyIIeHys INoTHHBI. OHa MOKa3bIBAaeT XOPOIIE Pe3yIbTaThl Ha MACIITAOHBIX MOJEISIX, HO
TIPH 3TOM HE TPeOyeT HECON3MEPHMBIX BBIYUCIHTENBHBIX 3aTpaT. C ee MOMOIIBIO BO3MOKHO 0€3 HCHOIB30BAHMS CIIOKHBIX 1
JIOPOrMX MPOrPaMMHBIX CPEJICTB PACCUUTHIBATH 30HbI 3aTOIUICHYS, BbI3BAHHBIC BOJIHOMN IABOJKA WM BOJIHON IPOPbIBA, YTO
TI03BOJIUT CMELUAINCTaM ONTHMU3UPOBATH PAOOTHI IO OPTaHM3ALIMH ITPOTHBONABOAKOBBIX MEPONIPHATHIA. J{1st porHO3upoBa-
HUSL PacIpOCTPAHEHNUS! BOJIHBI [IPOPbIBA HA OCHOBE METOJMKH CO3[aHa KOMIIBEFOTEpHAs! [IPOrpaMMa, UCIIOIb30BaHUE KOTOPOI
TI03BOJISIET TIPU MUHHMAJIBHOM Ha0Ope NCXOMHBIX JJAHHBIX IPOBOAUTH MOAPOOHOE MOJEIMPOBAHIE PACTIPOCTPAHEHHS BOJHBI
TIPOPBIBA IO PyCity peku. [IpoBeieHHBIE TeCTOBBIE UCIIBITAHYS 1 PE3YJIBTaThl ITOKa3ald, YTO CO3AaHHAs [IPOrpaMMa CIIocoOHa
PacCUNTHIBATh TAPAMETPBI BOIHBI IPOPBIBA M BBIYHUCIISTH 30HbI 3aTOILICHHS, PAHKMPOBAHHBIE 110 ITyOHHE. CyIIeCTBEHHOE OT-
JMure pa3paboTaHHOM NPOrpaMMBI 3aKIIF0YAeTCsl B MEHUMAJIEHOM TpeOyeMoM Habope HadaIbHBIX IIApaMETPOB U B IPOCTHIX 1
HaNIAHBIX pe3ynbTaTax. Tak B CO3MaHHOM MporpaMMe BBIBOAUTCS nToroBas 2D kapTa ¢ n300pakeHHEM 3aTOMIEHHBIX yJacT-
KOB, PAaHXKMPOBAHHBIX 110 NTyONHE 3aTOILICHNUS U APYTHE NTapaMeTphl pacIpOCTpaHEHHUsT BOJIHBI IIPOPHIBA.

BREAK WAVE SIMULATION METHODOLOGY TO PREVENT POSSIBLE DAMAGE
CAUSED BY THE FLOODING OF LAND DUE TO THE COLLAPSE OF THE DAM
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The description of the methods to prevent possible damage caused by the flooding, flooding and erosion of land due to
the collapse of the dam. It shows good results in scale models but this requires disparate computational cost. With its help it is
possible without the use of complicated and expensive software to calculate the flood zone, or flood wave caused by a wave
of breakthrough that will allow specialists to optimize the organization of anti-flood measures. To predict the propagation of
a wave breaking on the basis of methodology developed a computer program, which allows the use of the minimum set of
input data to conduct detailed modeling of wave propagation through on the riverbed. Conducting tests and the results showed
that the created program can compute the break wave and calculate the flood zone, ranged in depth. The essential difference
between the developed program is a required minimum set of initial parameters in simple and intuitive results. So to set up the
program displays the final 2D map of the flooded areas, ranging in depth of flooding and other parameters of the wave break.

NHTETPUPOBAHHASA NTPOI'PAMMHAS BUBJIMOTEKA JIJIS1 OBPABOTKH
MEJUIWHCKHUX U ITPOMBIINJIEHHBIX CHUMKOB

Crenanos JI.H., Tumenko W.II.

DenepalibHOE rOCYIAPCTBEHHOE OIO/KETHOE YUPEKICHUE HayKH VIHCTHTYT IPOrpaMMHBIX CHCTEM
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Crartbs MOCBsIIIEeHa pa3padoTKe U peann3auy OHOINOTEKH aITOPUTMOB, KOTOpAst SIBIISIETCS. YacThIO TIPOTPaMMHO-
MHCTPYMEHTAJIbHOTO KOMILIEKCA BEICOKOIPON3BOAUTEILHOM 00pabOTKH H300pasKeHNH MEIMIIMHCKOTO U ITPOMBIIIIICHHOTO
Ha3HavYeHns. bubnmorexa mo3BoisieT paboTarh CO CHUMKAMH Pa3iIMYHBIX (JOPMATOB U SIBISIETCS] KPOCC-TUIAT(OPMEHHOM.
DTOT MoKa3aresb OTCYTCTBYET Y MHOTHX CYILECTBYIOIIMX CHCTEM U KOMIUIEKCOB CXOKEro HazHadeHus. B Oubnuoreke co-
OpaHbI peaTH3aIii Pa3INIHbIX aITOPUTMOB Ha rpaduaeckux nponeccopHsIx yerpoiictsax (GPU), opueHTHpOBaHHBIC HA
HCTIONB30BaHKE porpaMMHo-anmnapatHoil apxutektypsl CUDA. [TogpoOHO onucanbl HEKOTOpBIE (DYHKIUHM OMOTHOTEKH,
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KOTOpasi 00BbEANHAET BO3MOJKHOCTH OTKPBITOTO IPOrPAMMHOT0 00ECIICUSHHsI, YTO JIaeT BOZMOXKHOCTD €€ MPAKTHYECKOro
HCHOJIb30BAHUSL B COCTABE PA3IMYHbIX MPUKIAJHBIX CHCTEM. BUOMHMOTEKa SBISICTCS JIETKO PACHIMPSIEMOI U COICPIKHUT
B ce0Oe (hyHKIMH JUTs peIleHus 3a/1a4 JIMHEIHOM anreOphl, a Takke QHIBTpalny, 00padOTKY 1 aHAIM3a H300pasKeHHH.

INTEGRATED SOFTWARE LIBRARY
FOR MEDICAL AND INDUSTRIAL IMAGES PROCESSING

Stepanov D.N., Tishchenko L.P.

Ailamazyan Program Systems Institute of the Russian Academy of Sciences, Multiprocessor System Research
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The article is devoted to development and implementation of software library, which is part of the computer
appliance of high-performance image processing for medical and industrial purposes. The library allows to work with
the images of different formats and is cross-platform. This attribute is absent in many existing systems and complexes
of similar purpose. The library has the implementations of various algorithms on graphics processing units (GPU) were
implemented in the software library, algorithms are carried out with the use of software and hardware architecture
CUDA. Some of the functions of the library are described in detail, library combines the capabilities of different free
software, it enables its practical use in various application systems. The library is easily expandable and contains
functions for solving linear algebra problems, as well as filtering, image processing and analysis.

PABPABOTKA U UCCJIEJJOBAHUE MATEMATHYECKOM MOJIEJIN
IJIIEKTPOMATHUTHBIX MPOLECCOB B PATUAJIBHBIX
AKTHUBHBIX MAT'HATHBIX IOAIIUITHUKAX

Crouxas A.Jl.
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I[IpezncraBneHsl 1Be MaTeMaTHYEeCKHE MOJIENM PaJabHOTO aKTHBHOTO MAarHUTHOTO TIOAIIMITHUKA — ITOJHASI U YIIPO-
1ieHHast. [TofHas MaremMarnyeckasi MOJIelb aKTHBHOTO MarHUTHOTO TTOJIIINITHAKA TIpeIHa3Ha4eHa [Tl HCCIICI0BAHMUS HElH-
HEITHBIX CBOMCTB 2JIEKTPOMArHUTA ¥ BIMSTHUSI 9TUX HEJMHEWHOCTEH Ha AMHAMHKY POTOpa. YIPOIEHHas MaTeMaTudecKast
MOJIEINTh aKTHBHOTO MarHUTHOTO MOJIIIMITHHAKA TIPUMEHAMA [T Tieneit moaempoBanmst B Matlab/Simulink. [TpemnoxeHHbII
QIITOPUTM TIOCTPOCHHMS TTOTHOW MaTeMaTHYeCKON MOJISNM Peajn30BaH B BHJE aBTOHOMHOIO MPOrPAMMHOTO TTPUIIOXKEHHS.
TTpunoxeHne oOeciednBaeT pacyeT U BU3yaIH3allii0 OCHOBHBIX AJIEKTPOMArHUTHBIX XapaKTePHCTHK aKTHBHOTO MAarHUTHO-
TO MOJUIMITHUKA. [loJTydeHHbIe ¢ TIOMOIIBIO TAHHOTO TPUJIOXKEHHUSI PACUeTHAsI 3aBUCUMOCTh MHIYKTHBHOCTH OT TEKYILEro
TIOJIOKEHHUSI POTOPA U 3aBHCHMOCTb JICKTPOMArHUTHBIX CHII OT TOKa B OOMOTKAX SIEKTPOMArHUTa M TEKYILErO TTOIOKEHHS
poTopa B TaJbHEHIIIeM UCIIOIB3YIOTCS IIPH CHHTE3€ CHCTEMBI YIIPABJICHHUS JJIEKTPOMArHUTHBIM MOJIBECOM POTOpA.

DEVELOPMENT AND INVESTIGATION OF RADIAL ACTIVE MAGNETIC BEARING'S
ELECTROMAGNETIC PROCESSES MATHEMATICAL MODEL

Stotckaia A.D.
Saint Petersburg State Electrotechnical University (ETU)Professor Popov str. 5, St.Petersburg, 197376, RUSSIA

Two mathematical models of radial active magnetic bearing - complete and simplified - are presented. Complete
mathematical model of the active magnetic bearing is designed to research the nonlinear properties of the electromagnet and
the influence of these nonlinearities on the dynamics of the rotor. A simplified mathematical model of the active magnetic
bearing is applicable for the purposes of simulation in Matlab/Simulink. The proposed algorithm for constructing a complete
mathematical model is implemented as a stand-alone software application. The application provides the calculation and
visualization of the major electromagnetic characteristics of the active magnetic bearing. The numerical relationships
obtained with this application are described: the relationship between the inductance and the current position of the rotor, the
relationship between the electromagnetic force, the current in the coils of the electromagnet and the current position of the
rotor. These numerical values are subsequently used in the synthesis of electromagnetic suspension control system.

BJIMAHUE MPOLECCA TOPMOXEHHUSA HA HAITPA’KEHHOE COCTOAHUE
METAJUVIOKOHCTPYKIINHU KO3JIOBOT'O KPAHA
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HpOBeﬂeH AaHaJIu3 BJIUAHUS IMIPOLECCa TOPMOKECHHA KO3JIOBOI'O KpaHa Ha HaHp}DKéHHOC COCTOSAHHEC €0 METAJJI0-

KOHCTPYKLHMH. PaccMOoTpeH nporecc TOpMoXKeHUsI KpaHa IIpU KOHTaKTe pedopa Kosec ¢ pesnbeoM. OnpeneneHbl OCHOB-
HBIE YCIIOBUSI BOSHHKHOBCHHSI KOHTAKTa M CHJIBL, JCHCTBYIOIINE Ha XOIOBYIO YacTh KpaHa. [IpecTaBneHsl pacyeTHbIE
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