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particles ferroelectric crystallites using direct piezoelectric effect, which they have previously created and particle
coherent cooperative system.
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JlaHa 9KOIOTO-TeOXUMHYECKast XapaKTePHCTHKA TIIHHUCTO-COJIEBBIX IIUIAMOB, 00Pa3yIOLINXCs IPH 000TaIIeHIH
KauiHbIX pya. Crenuduyeckoir 0COOEHHOCTHIO MX COCTaBa SIBJSFOTCS BHICOKOE COMIEPKAHUE JIETKOPACTBOPUMBIX XJIO-
PUAHBIX MUHEPAJIOB, TSDKENBIX METAJUIOB, IIHMPOKOTO CIIEKTPa OPTaHMYECKHX COSITMHEHHUH. YCTaHOBIEHO, 4TO (IIo-
TaIMOHHOE 00ECIUTAMIIMBAHNE KATMWHBIX Py COMPOBOXKIACTCS BOSHUKHOBECHHUEM PA3INYHBIX (DU3NKO-XUMUICCKUX
00CTaHOBOK (TEXHOJIOTUYECKUAX TEOXUMHIECCKHX 0apbepoB), MPUBOAANINX K HAKOIICHUIO B OTXOAAX JIEMEHTOB-TIPH-
Mecel U (pOPMHUPOBAHHIO C MX YYACTHUEM CJIOKHBIX OpPraHO-MHUHEPATbHBIX KOMIUIEKCOB. B OpraHndeckom 3arpsizHe-
HUYM OCHOBHYIO POJIb UTPAET HAKOIUICHHE B HUX TEXHOJOTHYECKUX XMMPEAareHTOB U MPOMYKTOB MX TpaHC(HOpMAInH.
PaccMOTpeHbI BO3MOXKHBIC HAMPABJICHHS U TEXHOJIOTHH MEPepadOTKH IIMHUCTO-COJICBBIX MUIAMOB C TOJyYCHUEM B
KadecTBe KOHEYHOTO TPOAYKTa TPaHyIMPOBAHHOTO MaTepHaia, KOTOPBI MOXKHO HCIIONIb30BaTh B KA9eCTBE YIOOPCHUIT
MPOJIOHTUPOBAHHOTO JCHCTBUSI U JIUIsl CO3JAHUS M30JIUPYIONINX reoMaTeprasioB. [IpoBeieHO HCclieIoBaHuEe 0COOCH-
HOCTEH M3MEHEHHsI UX COCTaBa IPH B3aUMOIEHCTBUH C BOJION.
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Ecological and geochemical characteristics of clay-salt slurries produced with potash ore have been described.
A specific feature its composition is high content of soluble chloride minerals, heavy metals, a wide range of organic
compounds. It is found that the flotation of potash ores desliming, accompanied by the emergence of various physical
and chemical environments (technological geochemical barriers), leading to the accumulation of waste in the trace
elements and the formation with its participation organic and mineral complexes. The accumulation of technological
chemicals and its transformation products play a major role in organic pollution. There are considered options and
processing technologies of clay-salt slurries, to yield a final product of the granular material, which can be used as
fertilizer for long-acting and producing isolating geomaterials. Features of changes in composition in contact with
water have been investigated.
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B crarbe paccMaTpuUBarOTCSI HHCTPYMEHTAIbHbIE CPEICTBA UIMUTAI[IOHHOTO MOAEIUPOBAHNUS CIOKHBIX CHCTEM,
Gasupyromyecs Ha UCIOIB30BAHUHU PacHpee]ICHHON BBIYUCIUTEIILHON CpeIbl U BBIIOJIHEHUs Mojeseid. Moxenn
CIIOXKHBIX cucTeM cTposatcs Ha s3bike GPSS. TIpuBoautcs MeToanka NpUMEHEHHsT HHCTPYMEHTAIBHBIX CPEACTB MPH
peLLICHUY 3a/1ad UCCIIC0BAHUS CIOKHBIX CUCTEM. BbINonHeHue MOJEIMPOBaHUS OCYILECTBISECTCS IIyTEM MHOTOBapU-
AHTHBIX PACHPEETCHHBIX BEIYUCICHUH, YTO MO3BOMIAET CyIIECTBEHHO COKPATHThH BPEMsI PEIIeHNs 3a1aun. B kauecTBe
pacnpeeeHHON BEIYUCIUTEIbHON Cpe/ibl IPEIIaracTcs UCI0JIb30BaTh BHIUUCIUTEIbHbIC KIACTEPhl, OPraHU30BaHHBIC
Ha 0a3e MepcOHATBbHBIX KOMIBIOTEPOB yueOHO-00pa30BaTeIbHBIX W HAY4HBIX opraHm3anuil. [IpuBomsrcs mpumeps
NIPUMEHEHNs] HHCTPYMEHTAJIBHBIX CPEJICTB B IIPOLIECCE PEIICHNs] BAYKHBIX MPAKTHUECKHX 3a1ad. [IpuHIMITEL paboTsL,
METOANKA TTPUMEHEHNS, CIIOCOOBI M CPEICTBA PEaTU3aUU PACCMOTPEHHBIX HHCTPYMEHTOB 00€CTIEUNBAIOT ITHPOKHUI
CIIEKTP MCIIOJIb30BAHMS X (PYHKIIMOHAIBHBIX BO3MOKHOCTEH ISl HMHTAIMOHHOTO MOJICIMPOBAHUS CIIOXKHBIX CHCTEM
B CaMbIX Pa3IM4HbIX cepax JesTeIbHOCTH.
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The article overviews the software tools of complex system modeling based on the use of distributed computing environment
for modeling. The models of complex system are based on the GPSS language. The authors represent the methodology of
software tools implementing to solve the research tasks of the complex system. Modeling is carried out with the help of
multiversion distributive calculations that allow reducing the time for task solution. As an example of distributive computing
environment are taken the computer clusters, based on the personal computers of educational and scientific establishments. The
article represents the examples of software tools implementation in the process of very important practical tasks solution. The
principles of work, the methodology of application, means and ways of implementing the above mentioned instruments provide
the wide usage of their functional possibilities to imitate the modeling of complex systems in different spheres of human activity.
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AHalu3 pes3ysbTaToB BBIYMCIIUTENILHOTO SKCIIEPUMEHTA MOKA3bIBACT, YTO pa3Mepsbl JaTdnka (azoBoro GponTa
CYILECTBEHHO BIMSIOT Ha TOYHOCTH MOJTy4aeMbIX OLIEHOK YITIOBBIX KoopanHaT. Hanbornee CHIBHO Takoe BIMSHHE OKa-
3BIBACTCS B CiTydae ciaboi TypOyJeHTHOCTH. DTO 0OBSICHACTCS TEM, YTO B Cilydae caadoii TypOyJeHTHOCTH K pasMepam
Jarduka 0ojee YyBCTBUTEIbHA TOYHOCTh BOCCTAHOBJICHHS (ha30BOT0 ()POHTA, SBIISIOIIASICS, B CBOIO OYEPE/ib, COCTaB-
HOI{ 4aCThIO TOYHOCTH U3MEPEHHS YINIOBBIX KOOpAUHAT. Jlake P CHIIBHON TYpOYJISHTHOCTH IIPUMEHEHHE IaTYMKOB
(azoBoro GpoHTa ONTHIECKOH BOJIHEI OOJBIINX Pa3MEpPOB MO3BOJISET C BHICOKOW TOYHOCTHIO ITPOBOIUTH M3MEPCHUS
YIJIOBBIX KOOpAMHAT 00BbEKTA. B 3TOM cilydae npUMeHEHHE ClIeHaIbHbIX METOIOB YUCICHHOTO AU depeHnpoBanus,
HE HAaKaIUIMBAIOIINX CUCTEMaTHUECKYIO OIINOKY, JeJIaeT BO3MOXKHBIM ITOJTy4SHHUE OIIEHOK YITIOBBIX CKOPOCTEH 00BbEeKTa
C TOYHOCTBIO, COOTBETCTBYIOIIEH TpeboBaHusAM K nepcrnekTuBHbIM OMC. TIpu 3TOM TOYHOCTH MOJTy4aeMbIX OLIEHOK
MIPSIMO NTPOTIOPIMOHAIBHA PACCTOSHUIO IO IEJIH U 00PaTHO MPOIIOPIIMOHAIBHA €€ CKOPOCTH.
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Analysis of the results of numerical experiment shows that the size of the sensor phase front significantly affect the accuracy
of estimates of the angular coordinates. Most strongly this effect in the case of weak turbulence. It is explained by the fact that in
the case of weak turbulence to the size of the sensor more sensitive precision recovery phase front, which, in turn, part-precision
measurement of angular coordinates. Even with strong turbulence use of sensors of the phase front of the optical wave of large
size allows high-precision measurements of angular coordinates of the object. In this case, the application of special methods of
numerical differentiation, not accumulating systematic error makes it possible to obtain estimates of the angular velocity of the
object with precision, consistent with the requirements of promising optical measuring . The accuracy of the obtained estimates
is directly proportional to the distance to the target and inversely proportional to its velocity.
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B nacrosiieit pabote CHHTE3UPOBaH aITOPUTM COBMECTHOM KOMIEHCAIIMH HECTAILIMOHAPHBIX HCKKECHUI ONTHYECKO-
TO U3JTydeHHs], BEI3BAHHBIX €T0 PACIPOCTPaHEHNEM B TypOyJIEHTHOH aTMocdepe 1 M3MepeHus yIIIOBBIX KOOPMHAT HCTOUHH-
Ka 9Toro m3mydenus. OnpesieeHne yroBbIX KOOPIMHAT OCYILECTBISIETCS Ha 0a3e METO]a MAaKCHMAIbHOTO MPABIONON00Hs,
4yeM 00eCIeunBaeTCss MIHUMHU3AIMS CPEIHEKBAIPAaTHUECKOr0 OTKJIOHEHUS MOJyYeHHBIX OLEHOK OT MCTHHHOTO 3HAYCHHS
TIeNIeHTa MOJBIKHOTO 00bekTa. CHHTE3HPOBAHHBIH aTOPUTM NIpeHA3HAUEH JUTS PeaTn3aliy B a[alTUBHBIX ONTHYECKUX
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