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'Pulatova Marifat Gaybullayevna - Teacher of Informatics;
*Kadirboyeva Nargiza Rakhmonovna - Teacher of Informatics;
*|lbragimova Mavluda Ramazonovna - Teacher of Informatics
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“Rasulova Nigora Ravshanovna - Teacher of Informatics;
*Khamroyeva Iroda Odil kizi - Teacher of Informatics,
SCHOOL Me 1,

NAVOI, REPUBLIC OF UZBEKISTAN

Abstract: in article the review of educational process is considered
that allows to separate substantially quality of education (practically
from personalisation). For example: to increase the volume of the
work performed in audience; improvement of control of knowledge; to
develop real research skills; access to various help systems, electronic
libraries and other information resources. As natural result of these
components, students can improve the knowledge. The teacher also
has many opportunities, and, the most important, they can interact
with students individually.

Keywords: information, technology, telecommunication, student,
computer, educational material, problem, result.

POJIb TH®OPMAINNOHHBIX U KOMMYHUKALUMOHHBIX
TEXHOJIOTWI B OGPA3OBAHUN
Mynarosa M.I'.", Kaaup6oesa H.P.”, U6parumosa M.P.°,
Pacy.ioa H.P.", Xampoesa 1.0.’ (Pecniy6.inka Y36exucran)

YTynamosa Mapugam Iaiibynnaesna - yuumens ungopmamuxis;
2Kaoupboesa Hapeuza PaxmorosHa - yuumens uHpOpMamuxi;
SH6pazumosa Masnyoa Pamazonosna - yuumens ungopmamuxi,
wxona Ne 21;
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*Pacynosa Hueopa Pasuanosna - yuumens uHQopmamuxu;
> Xampoesa HUpooa Ooun kusu - yuumens uHhopmMamuxi,
wxona Ne 1
2. Hasou, Pecnybnuxa Y36exucman

Annomauusn:. 6 cmamve paccmampugaemcs 0030p 06paz08amenbHO20
npoyecca, 4mo NO360Jislenm 6 3HAYUMENbHOU CMeneHu Oomoeaums
Kauecmeo  00pazosamus — (Mpakmuyecku Om — NepCOHAIU3AYUL).
Hanpumep: ysenuuumos o6vem pabomul, 8bINOIHAEMOU 8 AYOUMOPUU,
Vayuulerue KOHMPOis 3HAHULL, passueams peavhbie
uccne0osamenbeKue HAsvlku, O00CMYN K pPAa3IUYHbIM CHPABOYHLIM
cucmemam, dJ1eKMmpOHHbIM OUOIUOMEKAM U OPYeUM UHDOPMAYUOHHBIM
pecypcam. Kakx ecmecmeennvlii pe3yiomam 5mux KOMHOHEHMOS,
CMYOeHmbl MO2Ym VIVYUUMb C80U 3HAHUA. Y yuumenell makice ecmo
MHO20  803MOJICHOCMEU, U, camoe  2la8Hoe, OHU  MO2Yym
83aUMOOEUCMBOBAMb CO CHYOEHMAMU UHOUBUOYATILHO.

Kntouesvie cnosa: ungopmayusn, mexnonocus, meneKOMMYHUKAYU,
cmyoenm, KoMnvlomep, y4eOHblil mamepuan, npoobiema, pe3yivmam.

Nudopmanmonnsie 1 koMMyHuKannoHHble TexHojoruun (UKT) —
3TO0 000011a0IIee TOHITHE, OMKMCHIBAIOIIEE PAa3IMYHbIE YCTPOUCTBA,
MEXaHHM3MBbI, CIIOCOOBI, aJITOPUTMBI  00pabOTKM  WHOOPMAIIUH.
Baxueiimum  coBpemeHHbiM  ycTpouctBamu  UKT  sBisrorcs
KOMITBIOTEP,  CHA0KEHHBIM  COOTBETCTBYIOIIMM  MPOTPAMMHBIM
oOecrieueHeM UM CpeACTBAa  TEJIEKOMMYHHUKAIIMH  BMECTE C
pa3MeIleHHON Ha HUX HH(opMmaIuei.

NudopmaiimoHHbie TEXHOJIOTUHA PAacCMATPUBAIOT B TPEX aCIEKTax:
KaK TMpeaMeT HM3Yy4YeHHs, KaK CpeJCTBO OOy4EeHHs, KaK HHCTPYMEHT
aBTOMAaTH3alluu y4eOHOM rporecce. CucTeMHBIN HOIXO/
MPEACTABISIET COOOM TEXHOJOTH3AIMI0 3TOr0 Ipolecca. JTO Kornaa
KaXaoe pabodyee MECTO CTyJIEHTa CHA0XEHO KOMIIbIOTEPOM,
MMEIOIIUM CBSI3b C paOOYMM MECTOM MpENojiaBaTessi, B X0J1€ 3aHATHS
MPUMEHSIOTCS AJIEKTPOHHBIE yueOHble MOCOOUS, OCYIIECTBISETCA
MHTEPaKTUBHOE OOILEHUE MPernoJiaBarelii U CTYJEHTa IMOCPEACTBOM
KOMIIBIOTEPA, BEAETCSA BJEKTPOHHBIA KypHal [J1 KaXIAOW TpyMIbl,
ANIEKTPOHHBIH ~ MOHUTOPHUHT  Y4eOHOro  MpoIlecca, BO3MOYKHO
IUCTaHLIMOHHOE 00yUeHUe CTYICHTOB.



TexHonoruzanust y4yeOHOro mpolecca MO3BOISET 00eClneyuTh
BBICOKYIO CTETCHb muddepeHmanumn o0y4eHus (moutu
VHANBUAYAIU3AIHI0); TOBBICUTH OOBEM BBIMOJIHSIEMONW pabOThl Ha
3aHATUH; YCOBEPIICHCTBOBAaTh KOHTPOJb 3HAaHUH; (OPMUPOBATH
HABBIKM TOJUIMHHO HCCJIEIOBATENIbCKON JIEATeIbHOCTH; OOECIeUnTh
JOCTYIl K pa3IM4HbIM CIPABOYHBIM CHCTEMAaM, 3JIEKTPOHHBIM
oubnnorexkaM, JApyruM uHOpManMOHHBIM pecypcam. M kak
€CTECTBEHHOE CJIEJICTBUE BCEX OSTHUX COCTABISIOIIMX - IMOBBILICHHUE
KayecTBa 3HaHUH 00ydaeMbIx [1].

JIns memarora TakKe€ OTKPBIBAIOTCS OTPOMHBIE BO3MOXHOCTH:
KOMIIbIOTEp OepeT Ha cedsi PYyHKUMIO KOHTPOJS 3HAHMM, MOMOraeT
COKOHOMUTD BpeMs Ha 3aHITUHU, O0TATO WILTIOCTPUPOBATh MaTepuall,
TPpyAHBIE JUII TIOHMMAaHUS MOMEHTHl II0Ka3aTh B JIHHAMUKE,
HOBTOPUTh TO, YTO BBI3BAJIO 3aTpydHEHHUs, AU EpeHInpOBaATH
3aHATHE B COOTBETCTBUU C WHJMBUIYAJbHBIMH OCOOEHHOCTAMH
Ka)XJ10T0 CTYJEHTA.

TectupoBanne ¢ nomoupo coBpeMeHHbIX cpencts UKT - ato onun
U3 BUJOB KOHTPOJISl 3HAHUM, KOTOPBIA B MOCJEAHEE BpeMs BCE OOJIbIIIE
BXOJHMT B JKH3Hb COBPEMEHHBIX BBICIIUX YYEOHBIX 3aBEICHHIA.
Bricokas 3ppekTUBHOCTh KOHTPOJIHUPYIOUIUX MPOrpaMM OIPEAEIIAeTCS
TEM, YTO OHHU YKPEIUISIIOT 0OpaTHYIO CBSI3b B CUCTEME NPENOJaBaTENb -
CTyZleHT. TecToBble NpOrpaMMbl MO3BOJSIOT OBICTPO OIEHUBATH
pe3yabpTaT paboThl, TOYHO ONPENETUTh TEMbI, B KOTOPBIX HUMEIOTCS
npoOenbl B 3HAHUAX. DTOT METOJ OYEHb NOMYJSPEH M aKTyalleH.
[IporpaMMHBIM OO€cli€UeHHEM CIIy>)KaT TECTOBbIE MPOrPaAMMBI.
TecTroBble mporpaMMbl MMEIOTCS HA KOMIAKT-IHUCKax, MPUYEM II0
OOJIBIIMHCTBY IpEAMETOB. CymecTByroT KOMIIBIOTEPHBIE
MPOTPAMMBI, TO3BOJISIONIME CAMUM CO34aBaTh MOJ00HBIE TecThl. Ho:
KaXJbl CTYJEHT B ayJIMTOPUM JIOJDKEH paboTaTh B 3TOM cCiydae
TOJBKO MHAUBHAYaJIbHO. A paboyux MecT B ayJuTOpHH,
ocHam€HHbIX coBpemeHHbIMU MKT, Hemocratouno. Teopernuecku
MOXHO 4YepeaoBaTh pabOTy CTYAEHTOB, T.€. MPOBOIUTH KOHTPOJIb
3HAHUM MOOYEpENHO: TPAAMIMOHHO, MO KapTOoykaM U B
KOMIBIOTEpPHOM  BapuaHte. Ho monydaeTcd HENpOAYKTHUBHO.
I[ToaToMy B JaHHOW  CUTyaUMuM  METOJUYECKH  ONPaBIAHO
NPUMEHEHHE Pa3IaTOYHOro Marepuana [2].



Onnako wucnonb3zoBanue coBpeMeHHbIX cpenctB MKT Bo Bcex
dbopmax oOydeHHs] MOXKET MPUBECTH M K POy OTpULIATEIbHBIX
MOCJIEACTBUM, B UHCIIE KOTOPHIX MOKHO OTMETHUTBH PsJi HEraTUBHBIX
(aKTOpOB  TCHXOJIOTO-TIEJATOTHYSCKOTO  XapakTepa ©  CIICKTP
dakropoB HeratuBHoro BiusHus cpeacts MKT na ¢dusunonormueckoe
COCTOSIHHE U 3JI0POBhE 00y4aeMOTO.

B wactHOCTH, Hame BCEro OAHWM W3 MPEUMYIIECTB OOYYEHUS C
ncnosib3oBanuem cpeacts WMKT Ha3piBalOT MHAWBUIAYATU3ALUIO
oOyuenusi. OpHako, HapsAay C NpPEUMYyIIECTBAMU 3/€Ch €CTh U
KPYIIHBIE HEIOCTATKHU, CBS3aHHBIE C TOTAIBHON HWHIWBUILYAIU3ALUCH.
NunuBuyanuszanus CBEpPThIBACT W Tak JAePUIIMTHOE B Y4eOHOM
rporecce KUBOE JINAJIOTUYECKOE oO1ieHue YYaCTHUKOB
o0pa3oBaTeNpHOTO TMpollecca - TMpenojaBaTesiel W CTYACHTOB,
CTYJIGHTOB MEXJy CO0Oi - W Mpeljaraer uMm cypporar oOIleHUs B
BHUJE “IUaliora ¢ KOMIIBIOTEPOM .

B camom pnenme, akTUBHBIM B PEYEBOM IUIAHE CTYACHT, HAJOITO
3amosikaeT npu  padbore co cpeacrBamu HKT, uto o0cobeHHO
XapakTepHO ISl CTYJAEHTOB OTKPBITBIX W JIUCTAHIIMOHHBIX (HOpM
oOpa3oBanus. B TeueHne Bcero cpoka o0ydeHHs CTYJIEHT 3aHUMAETCA,
B OCHOBHOM, TE€M, YTO MOJ4a, NmoTpebisser mHpopmanuio. B 1menom
OpraH OOBEKTHBU3AIMU MBIIIJICHUS YeJOBEeKa -pedyb OKa3bIBACTCSA
BBIKJIFOUEHHBIM, 00€3BMKEHHBIM B TedeHHe oOydeHwus. CTyleHT He
UMEeT  JOCTaTOYHOM  MPAaKTUKA  JUAJOTHYECKOTO  OOIIEHHS,
dbopmupoBanus U (HOpMyIUPOBAHUS MBICIH Ha MPOPECCHOHATIBHOM
s3bIke. be3 pa3BUTOM MPaKTUKH JHAIOTMYECKOro OOINCHHUS, Kak
MOKa3bIBAIOT TCUXOJIOTHYECKHUE HCCIEe0OBaHUus, HE (OpPMUPYETCS U
MOHOJIOTMYECKOE OOIIEHuE ¢ caMuM Cco0O0#, TO, 4YTO Ha3bIBAIOT
CaMOCTOSITeJIbHBIM MBIIIJICHUEM. Benb BOMpoc, 3allaHHBId camMoMy
cebe, ecTh HanboJiee BEPHBIM MMOKa3aTe/lb HAIUYUS CaMOCTOATEIILHOTO
MBbIIUICHUS. Eciu MONTH 1o MyTH BCEOOIIeH WHANBUIYATU3AINU
00y4eHHUs C MOMOIIBIO EPCOHATBHBIX KOMIBIOTEPOB, MOKHO MPUUTH
K TOMYy, 4YTO Mbl YIYCTUM caMy BO3MOXXHOCTh (DOPMUPOBAHUS
TBOPYECKOTO  MBIIUICHUSA,  KOTOpOE€ IO  CaMOMY  CBOEMY
MIPOMCXOXKJICHUIO OCHOBAHO Ha JIUAJIOTE.

Hcnonp3oBanne MHOOPMAIMOHHBIX PECYPCOB, OMyOJMKOBAHHBIX B
cetu MHTEpHET, 4acTO MPUBOJIUT K OTPULIATEIBbHBIM MOCJIEICTBUSIM.
Yame Bcero mpu ucnonb3oBanuu Takux cpencts UKT cpabarbiBaet



CBOMCTBEHHBI  BCEMY JKMBOMY  MPHUHIMI  3KOHOMHHM  CHIL
3aMMCTBOBaHHbIE M3 CeTU VHTEpHET roTOBBIE MPOEKTHI, pedepaTsl,
JOKJIa/Ibl U PEIICHUS 3a7]a4 CTAIM CETOTHS YK€ MPHUBBIYHBIM (DaKTOM,
HE CIOCOOCTBYIOIIUM TOBBIIICHUIO 3((OEKTUBHOCTH OOYYeHHS U
BocnuTaHus. 1Ipennonoxum, 4To MHTEPHET -PECYPChl HCIOIb3YIOTCS
Ui TOATOTOBKH  CTYACHTaMHU  HEKOTOPOTO  COOOIIEHUS  TO
ONPENEIICHHOW TeMaTtuke. B JaHHOM cilydae CTYJIEHT HMEET
BO3MOXHOCTh ~ OTHOCHUTEIBHO  OBICTPO  HaWTH  HEOOXOJIUMYIO
uH(popManMio 1 B HeMaJioM oObeMe. BoT 3ToT “Hemanbiii o0beM” u
noaBoauT MHorux. CHauana uAET HaKalulMBaHWe (HaKTUYECKOIro
Marepuana - CKauuBaeTcsi HyKHas wHHpopMauus. M 3T0 BrosiHe
3akoHOMepHO. [locnme momKHO cleqoBaTh OCMBICIMBAHUE, AHAJU3,
oTOOp HWHTEPECHOM U JEHCTBUTEIBHO HYXHOM HHPOpMaUU U
COCTaBJICHHE CBOEro BapuaHTa cooOmenus. Ho mouyemy-To, Kak
MpaBWJIo, H3TO HE NPOUCXOAUT. bomapmoit o0beM  J00BITOM
nH(pOpMaIIuu BOCIPUHUMAETCS CTYJEHTaMH KaK YK€ 3aKOHUCHHas
pabora. K Ttomy ke oOunue marepuana MOXET 3aTSHYTh IPOILECC
pabOThI B UHTEPHETE.

[lepeuniciieHHbIE TOJOXKUTEIbHBIE UM OTPUIIATEIBHBIE CTOPOHBI
MCIIOJIb30BaHUS MH()OPMAIIMOHHBIX u KOMMYHUKAIITMOHHBIX
TEXHOJIOTM B TMpolecce 0O0pa3oBaHUs HaleKO HE E€IUHCTBEHHBI.
Takum 00pazoM, KaKJ0€ OTACNIBHO B3STOE 3aHITHE — 3TO 3BEHO B
mpouiecce  oOyuenus. Ilpu  orbope  yueOHOrOo  Marepuaia
MpernojiaBaresib  JIOJDKEH  COOJIOJaTh  OCHOBHBIE — MPHUHIIUIIBI
CUCTEMATUYHOCTH u MOCJIEI0BATENBHOCTH, JIOCTYITHOCTH,
mudepeHIIMPOBAaHHOIO TOX0/1a, HAYYHOCTH W Ap. MakcuMallbHO
ucnoisib3oBaTh npeumymiectsa MWMKT s moBellieHuss KayecTBa
oOpa3zoBanust  cryAeHTOB. [loBblIaTh  KBaIM(PUKALKIO  Yepe3
caMmoo0pa3oBaHue, y4acTHE B HAyYHbIX KOH(GEPEHIUSAX U CEMUHapax,
Mactep-kiaccax. BHenpsarb uWHGOpPMAIUOHHBIE TEXHOJOTHU B
pa3JIMuHbIe JTalbl TPAAUIMOHHOTO 3aHsATUA. Pa3pabaTeiBaTh W
UCIIOJIb30BaTh COOCTBEHHOE MPOrpaMMHOE oOecriedeHre U nudpoBbie
oOpa3zoBaTenbHbIE  pecypchl, (OpMUpPOBATH U  HCHOJb30BATh
ANEKTPOHHYI0 OMOMMoTeKy. [Ipu 3TOM He 3a0bIBaTh, YTO KOMIIBIOTED
HE 3aMEHSET MPEenoJiaBaTelisi, a TOJIbKO JIOMOIHSET €ro.
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INVERSE PROBLEM APPLICATION FOR CALCULATION
OF CONTOUR PRESSURE OF THE OILFIELD TAKING
NEAR-WELL ZONE INTO ATTENTION
Mazyarkina S.Yu. (Republic of Kazakhstan)

Email: Mazyarkina51l1l@scientifictext.ru

Mazyarkina Svetlana Yuryevna - Master Student,
DIRECTION: ENGINEERING AND TECHNOLOGY,
MATHEMATICAL AND COMPUTER MODELING DEPARTMENT,
INTERNATIONAL INFORMATION TECHNOLOGY UNIVERSITY,
ALMATY, REPUBLIC OF KAZAKHSTAN

Abstract: this article presents mathematical model for calculating the
pressure of the oil well (a direct problem for calculating reservoir
pressure with regard to the bottomhole zone, as well as the inverse
problem for determining the contour pressure as a coefficient while
minimizing the Lagrange’s functional). In the paper, the difference direct
and conjugate problems are solved. The grid method is used to rewrite
functions in a discrete form. The numerical solution is performed by
applying a sweep algorithm (Thomas method). The software
implementation is performed by using the Java programming language.
The results of calculations are given and analyzed taking into account the
influence of various parameters of the reservoir. The main graphs
constructed on the basis of the solution of the inverse coefficient problem
with the interpretation of the results obtained are attached in the paper.
Keywords: oil modeling, contour pressure, inverse problem, coefficient
problem, swipe method.

MPUJIOKEHUE OBPATHOM 3AJTAYM JIJISI HAXOKJIEHUS
KOHTYPHOT O JJABJIEHUS C YYETOM TPU3ABOMHOM
3OHBI HE®TAHOI'O MECTOPOXIAEHUSA
Masspkuna C.1O. (Pecnyouanka Ka3axcran)

Maszapxuna Ceemnana IOpuesna - cmyoenm - macucmpaum,
Hanpasnenue: mexunuxa u mexnonoauu,
Kagheopa mamemamuiecko2o u KOMNbIOMEPHO2O MOOeIUPOBAHUS,
Mesicoynapoonulil yHusepcumem uH@GOPMayUoOHHbIX MEXHOI02U,
2. Aimamet, Pecnyonuka Kazaxcman
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Annomauusn: 8 OaHHOU cmamope paccmampueaemcs
mamemamuyeckas Mooeivb Ol pacuema O0dasleHUsi He@pmaHou
CKBANCUHBL (NPAMAsL 3a0aya 075l 8bIYUCTIEHUS NIACTOB8020 0A8eHUs
C yuemom npu3abouHOU 30Hbl, A mMaxdice obpamHas 3a0aua Ol
HAXoM#CcOeHuss KOHMYPHO20 0da@leHusi Kak Kodgguyuenma npu
MuHumuzayuu Qyuxkyuonanra Jlacpamdxca). B pabome npusedenvl K
PEeuleHUuro  pazHoCmHble  NpAMAs U CONPSJNCEHHAs  3a0ayu.
Ucnonvzyemes memoo cemok 0 nepexooa  (QYHKYuu K
ouckpemnomy 6udy. Yucnemnoe peuienue npou3BOOUMCS Nymem
npumenenus: areopumma npocoHku (memoo Tomaca). Ilpoepammmas
peanusayus ocyujecmeienHa npu noOMowU A3blka nPOSPaAMMUPOBAHUS
Java. Ilpusedenvl u npoanaiuzuposarvi pe3yibmamol GbIYUCIEHULL C
yuemom GAUsSHUAL pA3IUdHbIX napamempos niacma. Illpunooicenvi
OCHOBHble 2pahuKu, HNOCMPOEHHble HA OCHOBAHUU  peuleHUs
obpamHnoil Ko Puyuenmuou  3a0ayu ¢  UHmMepnpemayuer
NOJIYYEHHBIX Pe3YIbmamos.

Kntouesvie cnosa: mooenuposanue neghmu, KommypHoe OagieHnue,
obpamuas 3a0aya, Ko3Gouyuenmuas 3a0ava, Memoo NPo2oOHKU.

Introduction

MeTtozap! uccrenoBaHusl HEPTSIHBIX MECTOPOXKICHNH, OCHOBAaHHBIC Ha
M3YYEHUM HECTAI[MOHAPHOTO W3MEHEHHs] 3a00WHOr0 WM KOHTYpPHOTO
JABIIEHUS] TUIACTa, TECHO CBSI3aHBI C TEOPUEH YIPYroro pexnma
IBIDKCHUA BS3KMX OKuakocrer. Korma ogHa W3 CKBAXMH Ha
MECTOPOXK/ICHUU OCTAHABIMBACTCS WJIM 3alyCKAeTCs, IPOUCXOIUT
MIPOIIECC BOCCTAHOBJICHUS JABJICHHSI HA €€ JIHE WM Ha TMPHISKAIIX
CKBRXMHAX MECTOPOXJICHUSA. OITOT TIPOIECC 3a4acTyl0 3aHUMAaeT
JUTMTEJIbHOE BpPEMSs, HO MO3BOJISIET CTPOUTHh TIpapuKu, OTOOpaKarolIre
TEKyIllee COCTOSIHUE IIJIACTOBOTO JaBjieHMs. Ha mpakTuke 3tH rpadukm
JAfOT  BO3MOXKHOCTH ~ OIIEHUTH  Tak)Ke  BIMSHHAE  IUTACTOBBIX
XapaKTEPUCTHK, TPOHUIIAEMOCTEH TUTACTOBBIX 30H Ha KPUBYIO JTaBJICHHUSL.

MeTrox MaTreMaTHYeCcKOro MOJCIMPOBAHUS IO3BOJSET HAWTH
TEOPETHUYECKHUE TYyTH PEUICHUS 3aJaud IS OIICHKW BIIMSIHHS TEX WIJIH
UHBIX (aKTOpoB (HampUMep, 3acOpeHUe MpPU3a0OMHONW 30HBI) Ha
COCTOSIHUE€ MECTOPOXICHUS, €ro NPOAYKTUBHOCTh ¥ 3HAYCHUS
JaBJICHUSI Ha KOHTYype WK 3a0oe. JlanHas Tema paHee Obliia OCBeIeHa
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B pabote Xarpymmuna M. X., Xucamopa P. C., lllamcuea M.H.,
dapxymuaa P.I'. 0 ruapoamHaMuyecKux uccieaoBanusx [1].
Problem statement
OrneHka KOHTYPHOTO [aBliCHUS TMPH PEIICHUU KO3(PPHUIMEHTHOI
oOpaTHOM 3a/1auu, paHee MOCTaBJICHHOU B [1], ocyliecTBisieTcs myTeM
MUHHAMH3AIUU (yHKIHOHANA:

J(B) = [ (p(t) - P(r,,0)) dt,»min (1)
Tne @(t) - paHee u3MepeHHOE 3HAYCHHE 3a0OWHOrO JaBJICHHS,
P(;, t) - BBIYHCIICHHOE 3HAYCHUE 3a00MHOTO TaBICHUSI.
JUJ1st TOMCKa IUIAaCTOBOTO JIaBJIEHHs OYyJEeT NMPUMEHEHA MOJyYEeHHAs

panee B padote Xaipymuna M.X., Xucamona P.C., llamcuea M.H.,
@apxymmHa P.I" MmaTemarnueckast MOzeIb:

LOP(rt) _ 10 AP (r,t)
Hp* D = 22 (o(r)r 222), 2)

P(r,0) = Py(r) 3)
E)P(r t)

2r(o(r)r )lr:rw = Q(t) (4)
20e H — Ttommwmua wedtsanoro tuacra, Py(r) — dyHKuusa
pacmpeieicHusi  JaBJCHUS B HAYaJIbHBIH  MOMEHT  BPEMCHH
uccienoBanus, fL* - xoapdummeHt  cxuMaeMoctH,o(r)  —

THIPOIPOBOIHOCTD 3aJI€XKH, 1, — PAIUyC CKBaXKHHBI.
3anaua omnpenaenena B oonactu G = (7,5 R) X (0, trax)-
['MaponpoBOAHOCTh TUIACTa MPUHUMAET CIICAYIONIUE 3HAYCHUS IS

MpU3a00IHON 1 OCTaBIIEICS YacTH IJ1acTa:

(o, iy ST<R 5
a(r)_{az,R1SrSR (6)
Metoa ceTok
JlaBnenne ompenenaeHo B obmactu G = (1,,; R) X (0,t,,,,)- Ho
BMECTO paJlaibHON KOOPIUHATHI Oy/1eM MCIT0JIb30BaTh 3aMEHY:

u=In (%) ,u € [0;1In (%)] (7)
Upax = 1D (R ) (8)

Tw
To ect, r = 1€
Beenem cetky mms HOBo#M 00mactd G; = (0; Upax) X (0, thax)-
Kaxnapiit cerment (7,; R) u (0,t,,4,) #Aemutcs Ha N u M wacreii
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coorBeTcTBeHHO, HO it (0;upn.y) Oyaer  wMcHonb3oBaHa
aorapuMuyueckas 3aBUCUMOCTb:

At =5 ¢ = jAL; j=0,1,...,M (9)
w; =In (M) i=01,..,N (10)
N1y
Takum 00pa3om, 00JIaCTh PEIICHUS] TOKPHIBAETCSI PABHOMEPHOM IO
BPEMEHH W HEPABHOMEPHOW IO PAJUYCy CETKOHM, CTYIIAIOMIEHUCT K
320010 CKBaKMHBI.
C ydeToM mnpou3BEICHHOM 3aMeHbl, 3amada (2) — (5) Oyzmer
U3MEHEHa:

Hﬂ* oP(ut) 1 ( ( ) 0P(u, t)) (11)

ot  rie2uou

P(u,0) = Py(u) (12)

210 D) 0o = Q1) (13)
P(umam t) = P (14)

Monoxum, mist V(u,t) € (0, Upay) X (0; tpay) HMeEM aHTH-
napaboniecKoe ypaBHeHHe'

Hﬁ aw(ut) ( ( ) 1 61,b(u,t)) ~0 (15)

ot rZe?t 9u
C HayaJIbHBIM
YU, tmax) =0 (16)
Y TPAaHUYHBIMH YCIIOBUSMHU:
Y (Umax, t) =0 (17)
1/1(0 ) _
o (u) @(t) = P(0,1). (18)
Takum oOpazom, (15) (18) €CTh COTPsKEHHAs 3a/1a4a.
Utepanmonnas Gpopmyna i BEIUMCICHUS] KOHTYPHOTO JAaBJICHUS B
CJICIYIOLIEN UTEPALIUMU:
n+1 _ pn tmax M
Pt =Pt +2my, [(" o(w) P (19)
Kpurepuii octaHoBKM mponecca BblYMCICHHUS KoddduimeHra:
|J(P**1) — J(PM)| < &, rae € - 3a1aHHOE MOJOKUTENBHOE YHCIIO.

ITonoxum, P(ui,tj) ~ Pi] . C yuerom »3TOro, 3amuuieM HIpsIMYIO
Pa3HOCTHYIO 3a/1a4y:
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1 ,
J _ P_]

Hﬂ* i At 4

j+1 j+1
— 1 O_(u_ ) Pl+1 Pl
T‘Az,ezui+0-5 i1+0.5 Au?

- %( (Ui—0.5) = PJ+1 Plj_+11>,

r,2e2%i-0s Au?
i=12..,N-1j=01,..,M-1 (20)

P’ =P,(w),i=0,1,..,N (21)
pitl _ {Pc saiil:f;loei,ngun O,j — 01 M—1 (22)
P]+1 P]+1)

21 (0(0) = Q(tj41),,j=01,..,.M -1 (23)

JUIsl UMCIeHHOro peleHus: IpUMEHUM (HOpMYITy MPOTOHKH [2]:
PRl =P+ B (29)

i+1
N u3 (22) Mb1 umeem:
A _ (P, — 3a0annoe,npun = 0
an-1 =0 By ={ g (25)
OcranpHbie  KOX(GOUIIMEHTHI  BBIYUCISAIOTCS 10  (OpMyJIe,
MOJIYYeHHOM U3 OCHOBHOTO ypaBHeHUs (20):

o = o(ui—os) . (HB" _ _ _ 0(Uitos) o (Ui—o.5)
=17 p2e2uim0spy2 T\ At LrZetitospu? - rZe?ti-05Au?
1, =N-1,/V-2,..,1,)=01,.., 6 M-1 (26)
B, = HB™P; + 0 (Ui+o.5) B;) + (Hﬁ — a 0 (Ui+o.5) +
-1 At rge?ti+ospuz Ct ) T\ At L rZe?ti+0.5 Au?

g (Ui—o.5) _ L ~
Tvzvezui—O.SAuZ + 1) 4 - N - 1'N - 2) ---;1;] — 0,1, ,M 1
(27)

AHAJIOTUYHO, JUIsl COMPSKEHHOM 3aJ]a4 TOJIOKUM, YTO 1/)(ui, tj) ~

1/)1.] U IpeoOpa3yem K pa3HOCTHOU (popme:

Jti_J

Hpr i -y w
B ( ) 1 (¢{I11_¢{+1)+ ( ) : (¢J+1 ¢1+1) L
o ul+05 r‘%/ezuH_O-S Auz ul—05 Tv%,ezui—o-S Auz II’ -

,2,.,N—1;j=M—-1,M—-2,..,0 (28)
15



HavansHoe YCIIOBHUC!
YyM=0,i=01, .., N (29)
['pannyHbIC yCIIOBUS:
H=0j=M-1,M-2,..,0 (30)
]+1 l/)]+1
o (0) " = go(tj+1) — P(O, tj+1),
j=M—-1,M-2,..,0 (31)
UTtoOBl yNpPOCTUTH 3alKCh, IMEpenuileM ypaBHeHHe (28) B
CIIEAYIOIIEM BHU/IE:
Al B!t 4 cpltl = F/ L 20e (32)

+1
1
A; = 0(Uro5) WAUZ (33)
1
Ci = 0(Uj—os) mAuz (34)
H *
B; = Ai i~ Ci (39)
. HEY!
Fl=—+ (36)

AHANIOTHYHO, JUTSI HAXOXKICHHS YUCIICHHOTO PEIICHMSI, NCIIOJIb3YeM
METO]T IPOTOHKH:
j+1 _ j+1
Vi = G+ o 37)
N3 ycnosus (30) scHo, uto {4 = 0 and ny_, = 0.
OcraBiuecs Kod()PUITUEHTHI cyuTaeM 1o Gpopmyiam:

Ci
i1 = T A0+B (38)
Fij_Ci i
Mi-1 = %- (39)

Tenepb BO3MOKHO HAWTH 3HAYECHUSA 1,bl] U paccyuTaTh (PyHKIMOHA:

J(P.) = 9.4:0(<p(tj)—P(o,t,))2At (40)

HNuTepnperauus pe3yjibTaToB

Omngit _1.ITpu3adoitHas 3oHa R; = 1.m.,0; = 0,50,. Ha pucynke 1
M300pa)KeHbl PE3yNbTaThl PELICHUs] MPSIMOM pPa3HOCTHOM 3amauu —
GyHKIMST  pacmpenesieHuss  IUTACTOBOTO  JABJICHHS B pas3HbIC
MMPOMEKYTKH BPEMEHU.
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Reservoir pressure

17,68000000
17,67000000
17,66000000
17,65000000
17,64000000
17,63000000 e pressure, t=8640 s
17,62000000 ———d pressure,t=25920 s
17,61000000
17,60000000 e pressure, t = 51840 s

Pressure, [MPa]

17,59000000 e pressure, t = 86400 s
17,58000000

60,060 _|

75,050
90,040

105,030 _
120,020

135,010

0,100
15,090
30,080 _
45,070

150,000 _

Radius, [m]

Puc. 1. Pacnpeodenenue niacmogoeo oasnenus Ne 1

Contour pressure
25

£ 20 O\
s \
g
5 15
ﬁ e Pc[n+1] - calculated
;. 10 value
2 e PC[0] - given value
c
S 5
0 T T T 1

0 10 20 30 40

Number of iterations

Puc. 2. Konmypnoe oasnenue — cxooumocmu peuieHus

W3 pucynka 1 BUAHO, YTO JaBJE€HUE HA KOHTYpE BBILIE, Y€M Ha
3a00€ CKBOKHUHBI. DTO YCIOBUE HEOOXOAUMO JJIsS MPUTOKA KUIKOCTH K
pu3a00iHOM 30HE U OHO COOJIIO/ICHO.

PucyHok 2 neMOHCTpHUpPYET M3MEHEHHE KOHTYPHOTO IaBJIEHUS B
IIPOLIECCE BBIYMCIICHUS 3HAYEHUN CONPSDKEHHOM 3amadd. BuaHo, 4TO
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(I)YHKHI/IOHEUI YMEHbBIIACTCA MW PCEIICHUC CXOAUTCA K 3aJaHHOMY
TOYHOMY 3HAYCHUIO.

To ecTb, MOXHO TOBOPUTH O NPUMEHMMOCTH AAHHOTO METOAA
peleHus.

Ongrit 2. ITpu3zaboiinas 3o1a R, = 7,595 m., 01 = 20,

Reservoir pressure
17,68

17,67 l
17,66 ‘
= 17,65
o
S 17,64
o 17,63 pressure, t = 8640 s
=3
317'62 —— pressure,t=25920 s
a 17,61
e pressure, t = 51840 s
17,6
17,59 e pressure, t = 86400 s
17,58 T T T T T T T T T T T T T T T T T T T T 1
O O O O O O O O o o o
o [e2) (e ~ o wn < o [\ i o
< Q Q © © Q © o © 9 o
o n o n o n O n O wun o
— (42} < O N OO O NN on
— — i —
Radius, [m]

Puc. 3. Pacnpeodenenue niacmosozo oasnenus Ne 2

C yBenuueHueM pajauyca Tpu3a0O0MHON 30HBI, UMEIOIICH APYTYIO
MIPOHUIIAEMOCT/TUPOIIPOBOTHOCTD, WU3MEHAETCS xapakrtep
pacnpenenenus nasieHus. YeM mmpe npuszaboiiHas 30Ha, TeM Ooiiee
pPE3KO  yBEJIMYMBACTCS JaBieHHE BOJM3M KOHTypa IUTaHUA
MECTOPOXACHUS. A TakKe M3MEHEHUS B JIaBJICHUM BOJM3U KOHTYypa
MUTAHUS CTAHOBSTCS MEHEE BBIPAXKCHHBIMH 110 BPEMEHHU.

Pucynok 4 JOeMOHCTpUpPYET CXOAUMOCTh (GyHKIIMOHANA JjIst
BBIYMCJICHUSI KOHTYPHOTO JaBJIGHHMs, 4YTO TaKXe TOBOPUT O

MPUMEHUMOCTH HCITOJIb30BAHHOTO METOJ[a PELICHHUS TMOCTaBICHHOMN
3a1a4M.
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Contour pressure
deltal = 2*delta2, R1=7,595m

N
(521

N
o

=
(%3]

== Pc[n+1] - calculated
value

=
o

== Pc[0] - given value

Contour pressure, MPa

(%]

O T T T T T 1
0 10 20 30 40 50 60

Number of iterations

Puc. 4. Konmypnoe oasnenue — cxooumocms pewierusi Ne 2

3akioueHue

ITocne mponaenaHHOro B TpoOIlECCE HAMUCAHUS JAaHHOW pPabOTHI
HCCIICIOBAHMS, MOJKHO CJeNaTh 3aKJIIYeHHE O MPUMEHUMOCTH
3asBJICHHBIX METOJOB pEIIeHUsS 3aJadyd W €€ MPAKTUYECKOU
3HaUUMOCTH.  [IpakTuueckass ~ 3HAYUMOCTh  3aKJIOYaeTCsl B
BO3MOXHOCTH MOJICIMPOBAHUS PA3JIUYHBIX CUTyalldd U OIEHKHU
KOHTYpPHOTO JaBJieHUs TlacTa 0e3 JJIUTENbHBIX HAOMIONCHU U
TPYAOEMKOIO Mpolecca YCTAHOBKM JaTYMKOB, HA OCHOBAaHHUHU
TEOPETUYECKON MOJICIIH.
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CRYSTAL PLATE SEPARATION BY SCRIBING
Gurova Yu.V. (Russian Federation)
Email: Gurova5ll@scientifictext.ru

Gurova Yulia Vladimirovna — Student,
DEPARTMENT OF SOLID STATE PHYSICS,
FACULTY OF PHYSICS,

PERM STATE UNIVERSITY, PERM

Abstract: this paper is devoted to the problem of separation of single-
crystal plates in the production of photonic integrated circuits and the
experimental search for thus solution.

The relevance of the work is explained by its practical applicability
associated with the mass production of semiconductor substrates for
various devices.

The purpose of this work is to study the possibility of using controlled
methods of scribing and separating semiconductor substrates using the
Scribe S100-4 installation, which allows making risks of various sizes,
which are used to further break. As well as an assessment of the
quality of the faces of the crystals obtained.

To achieve this goal, the following theoretical research methods are
used - this is, first of all, the method of analysis and synthesis, as well
as methods of comparison, systematization and computer simulation.
Keywords: scribing, single-crystal, semiconductor, cleavage, cutting,
breaking, separation of plates, laser, scribe, quality of faces.

PA3SJAEJIEHUE KPUCTAJIVIMMECKUX IIJIACTUH
METOJIOM CKPAVIBUPOBAHUSI
I'yposa FO.B. (Poccniickas ®@exepaumsi)

TI'yposa IOnus Braoumuposna — cmyoenm,
Kagheopa Qusuxu meépooco mena, Quzuueckuil paxyromem,
Ilepmckuti 2ocyoapcmeeHtblil HaYUOHAIbHbL
uccneoosamenvckuil yrugepcumem, 2. Ilepmo

Annomayus: oannas paboma nocesaweHa npoodaeme pazoeieHus
MOHOKPUCMANIUYECKUX —~NIACMUH  HA  NPOU3B0OCMBE  (DOMOHHBIX
UHMESPANbHBIX CXeM U IKCREPUMEHMATIbHOMY NOUCKY €€ PeuleHUs..
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AxmyanoHocms  pabomvl  00vsACHAemcs €€ NPAKMUYECKol
NPUMEHUMOCTNBIO, CBA3AHHOL c MACCOBbIM 8bINYCKOM
HOJYAPOBOOHUKOBLIX NOONONHCEK OIS PA3IUUHBIX NPUOOPOS.

Llenvio Oanmnoti pabomvl AGNAEMCA  UCCIE008AHUE BO3MONCHOCMU
NpUMEHeHUs.  KOHMPOIUPYEMbIX — Memoo08  CKpaubuposanus u
paszoenenus NoaynposOOHUKOSbIX NOON0JNCeK Ha ycmanoske Scribe
S100-4, noszeonsroweii Oeramv puCKU pPAa3IUYHLIX pPA3MEPO8, NO
KOMOPbIM Npou3sooumcs OodanvHewul paziom. A maxdce oyeHka
Kauecmea epametl Noy4eHHbIX KPUCMALIO08.

s docmudicenuss nocmaenieHHoU yeau UCHOIb3YIOMCA Cledyrouue
meopemuyeckue mMemoobl UCCIe008AHUsI — IMO, 8 NePa8ylo ouepeoy,
MemoO aHamu3a U CuHmesda, a MmMaxdxice Memoobl CPAGHEHUs,
cucmemMamu3ayuu U KOMRbIOMEPHO20 MOOETUPOBAHUSL.

Knioueewle cnosa: ckpaiibuposanue, MOHOKPUCMAILL, NOJIYNPOBOOHUK,
cnavHocmyv, paspesauue, pasziom, pazoeieHue NIACMuH, Jasep,
CKpauib, Memoo, Kauecmeo cpaHell.

B pabote ObL10 TPOBEACHO CpPaBHEHHE OCHOBHBIX XapaKTEPUCTUK
pPa3JIMUHBIX METOJIOB pa3JeieHUs MOJYNPOBOAHUKOBBIX IUIACTHH,
KOTOpO€ TMOKa3ajio, 4YTO HMMEHHO MEXaHUYeCKOe CKpaiOupoBaHUE
MJIACTHH SIBJISIETCA HanboJiee ONTUMAJIbHBIM.

[IpeumyiecTBa MEXaHMUECKOTO CKPalOMpOBAaHUS OTHOCHTEIHLHO
IPYTUX METOAOB:

e Mayiasg TiIyOuMHa pe3a, MOBPEKIAIOTCS TOJIBKO MOBEPXHOCTHBIC
cJou

* BBICOKAs OLIEHKA KaueCcTBa IpPaHeil

* MHUHHUMAJbHOE 3arpsi3HEHUE IOBEPXHOCTU IUIACTUHBI ® BBIXOJ
TOJHBIX CXEM TOCHE paszaesneHus nocturaet 99%.

AKTyaJIbHOCTh ~ pabOThl  CBsI3aHAa C MAacCOBOCTBIO  BBIMYCKa
MOJYNPOBOJHUKOBBIX TMOJJIOKEK [JIi  pas3IMYHbIX MOpPUOOpPOB, B
MIPOU3BOJICTBE KOTOPBIX OUYEHL BHICOKA II€HAa OIIMOKM Kak II0
MaTepUalIbHBIM, TaK W MO BPEMEHHBIM 3aTpaTaM. A paszlieJieHue o
TEXHOJIOTUU CKpaOUpPOBaHMS C TOCIECAYIOIMIUM Pa3IOMOM H30aBIISIET
OT HEOOXOJMMOCTH MOCJIeIyIoNe 00paboTKH, YTO BJEYET 3a cOoOOM
3HAYUTEIIBHOE COKpAILICHUE KOJMYECTBA ONEpaLIUi. Menplie
omepaiuii — MEHbIIE BEPOSITHOCTh MCHOPTUTH MPOAYKT, U KOHEYHO
[IPY MEHBIIIEM KOJIUYECTBE ONEpalldii TPATUTCSI MEHBIIIE BPEMEHHU.
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Haydnas unu mpakTudeckass 3HaYMMOCTh BBIIIOJIHEHHOTO MPOEKTA:
TEXHOJIOTUS pazzeneHus MOHOKPHUCTAJTMYECKUX MJIaCTHH,
OCYIIIECTBIIsIEMast ¢ OMOIIBI0 ycTaHOBKU Scribe S100-4 u onucanHas
B paboTe, uMeeT OONBIIYI0 TPAKTUYECKYIO ITEHHOCTh. C €€ MOMOIIIbIo
MpOLECC TMPOU3BOACTBA (OTOHHBIX HHTETPATBHBIX MHKPOCXEM Ha
OPENNPUATHIX 3HAYUTEIBHO YIPOIIACTCsS, MPOAYKT Ha BBIXOJE
CTaHOBUTCS OoJiee KA4eCTBEHHBIM, a BpeMs, I[OTPAyeHHOE Ha
00paboTKy, 3aMETHO YMEHBITIACTCS.

[lonHoe oOcBOeHHE MaHHOW TEXHOJIOTMM I[IO3BOJISIET CO3/1aBaTh
KOHKYPEHTOCIIOCOOHBIE MEXTYHApOHbIE U PETHMOHAJIbHBIE TTOCTABKH,
CHIDKATB JIOJIIO 3aTpaT Ha Opak B LIEHE MPOAYKLIUH.

3aMeTHBIN BKJIaJ B UCCIIEJIOBaHNE 00paboTKn
MOHOKPUCTAJNIMYECKUX IUIACTUH BHeciau pabotsl Yepnsesa B.H.
Oco0oe BHMMaHME 3TOM BaXHOM IpoOiieMe yneausl B CBOUX paboTax
II. bamTa, OH HAETaTbHO M3Yy4YWUI OCOOCHHOCTH JIA3€pPHOU DPE3KH H
CKpailOupoBaHMUsI MOHOKPUCTAJIIIOB.

B menom ke HeoOXomMMo yKazaTb Ha TO, 4YTO, HECMOTps Ha
MHOTOUHCJICHHBIE  HWCCJIEIOBaHMs,  TOCBAIIEHHBIE  BOIPOCAM
pas3fenieHnss MOHOKPHCTAUTMYECKUX IIJIACTHH, B HACTOSIIEEe BpeMs
OMyOJIMKOBAaHO KpailHE Majoe YHMCJIO HAYYHBIX paldOT, MOCBSIIEHHBIX
npoOyiieMaM pe3yJdbTaTUBHOTO CKpaOMpOBaHUS M PaCCMOTPEHUIO
0COOEHHOCTEM maHHOro mpouecca. Takum oOpa3zom, Haszpena
HEOOXOJUMOCTh  HAy4YHOT'O OCMBICIIGHUSI U TIPUMEHEHHUS
KOHTPOJIUPYEMBIX ~ METO/JOB  CKpaOMpoBaHUS i pa3fesieHus
MOJIyIPOBOJIHUKOBBIX ~ MOJUIOKEK, a TaKke [MEepPCHeKTHUB  HX
JNAJIBHEUIIIErO0 Pa3BUTHA.

B ycnoBusix mpeanpusTHii ¢ MacCOBBIM BBIITYCKOM MHTETPAIbHBIX
U (HOTOHHBIX HHTETPAJIBHBIX CXEM, a TaKke B YCIOBHIX
KOHKYPEHIINH 32 JIOSUTBHOTO M MOCTOSHHOTO KIMEHTA, JJIT KOTOPOTO
BOXHO KA4eCTBO TMPOAYKTa, TMPUMEHEHHWE B MPOU3BOJICTBE
o0opyI0BaHMUs C BO3MOKHOCTBIO CKpaiOupoBaHus
MOJYTIPOBOJAHUKOBBIX TOJJIOXKEK, SBISIETCS OJHUM U3 TJaBHBIX
KOHKYPEHTOCIIOCOOHBIX MTPEUMYIIIECTB KOMITAaHUH.

Jis  JOCTMKEHHsI  BBICOKMX  PE3yJbTaTOB  JIEATEIHHOCTH
OpraHM3aluu  HEOoOXOJUMO  COBEpPIIEHCTBOBATH  BCE  ATallbl
MIPOU3BOJICTBA MPOAYKTA.
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Paznenenve nmosynpoBOJAHUKOBBIX IUIACTHH HA OTHAEJIBHBIE YUIIBI —
OJlHA W3 TMOCJEOHUX OIEpaleil B TEXHOJIOTMYECKOM IIPOLIECCE HX
MIPOU3BOJICTBA — 3HAYUTEIBHO BJIMSET HA MPOLICHT BBIXOJA TOJHBIX
CXEM, TaK KaK MpUMEHSEMbIE MOJYIPOBOAHUKOBBIE MaTEpHUabl
XPYIKUE U OYEHb UYBCTBUTEIBHBI K MEXAHUUYECKUM BO3JICUCTBUSIM.
OTO NPUBOIUT K TOMY, YTO MOCJI€ BBINOJIHEHUS JAaHHOW Omepaluu
BO3HHMKAIOT JACPEKTHl MpoaykTa. Takum o0pa3oMm, TpeOOBaHUA K
OTepanuy pa3ielieHus IUIACTUH (POPMHUPYIOTCS B COOTBETCTBHH C
TpeOOBAHUSIMU, MPEABIABICHHBIMUA K KPHUCTAJUTY: COXPAHEHUE KPOMKHU
KPUCTANIOB (POTOHHBIX CXE€M JUIsl TOCIEAYIOIIeH CTHIKOBKH C
ONTUYECKUM BOJIOKHOM.

VY BbIOpaHHOTO crioco0a pa3eneHus MOJIyITPOBOHUKOBBIX TIJIACTHH
Ha KPUCTAJUIbl TEXHOJOTUYECKUE OTXOJbl MAaTepHalla IIACTUHBI MPH
pazzieseHuu OJIM3KU K HYJIIO.

CocToUT OH B HAHECEHUU HA MOBEPXHOCTh IIACTUHBI AJIMa3HBIM
JIE3BUMHBIM MHCTPYMEHTOM PHUCOK (pUCKa — HAIpPaBISIOUIMNA BEKTOP)
BJIOJIb KpUcCTAJIOTpaduiueckoi ocu, TiIyonHo# 1-5 MKM, 1O KOTOPHIM B
NadbHEUIIIEeM TMPOUCXOJUT pa3CiCHUE Ha KPUCTAIUIbl, H3THOOM
IIJITACTHUHBI C HYJIEBBIM PacXoJIoOM MaTepualia Ha 30HY pa3/IelICHHUS.

[IpenmonaraeTcs, YTo KPUCTAJUIBI, TOJTy4YaeMble TAKUM CIIOCOOOM U3
MOJYNPOBOJHUKOBBIX TIJIACTUH B OTJQXKEHHOM TEXHOJOTHYECKOM
MPOILIECCE, HE COJEPKAT BAOJIb CTOPOH TPEIIMH U CKOJIOB. [loa puckou
oOpazyeTcst HanpsiKeHHasi 00J1aCTh, IO KOTOPOU U MPOUCXOIUT Pa3ioM
MOJIOKKH TIOCJIE MEXAHUYECKOTO BO3JEHCTBUSI.

[maBHBIM  MPEUMYIIIECTBOM  CKpallOMpOBaHUS BMECT€ C  €ro
BBICOYAMILIEW TMPOU3BOJUTEIILHOCTBIO M KYJIBTYpOHM IPOU3BOJICTBA
ABIISICTCS: Majlas TJIyOMHA W IIUpUHA pe3a, MPAKTUYECKU TIOJTHOE
OTCYTCTBHE TIOTEPh MaTepuaya, KOTOPhIX HEBO3MOXHO H30ekaTh IPH
WCIOJIb30BaHUH APYTUX METOIOB pa3/esieHHs TUIACTUHBI Ha KPUCTAILIIBL.

HaubGonee mmpokyr0 MNONyJAspHOCTE METOJ[ CKpallOupoBaHUS
MOJIYYnJl B TUJIAHAPHOM TEXHOJOTHHM TPOW3BOACTBA HHTETPaIbHBIX
cxeM. B 3aBucumocTH OT pazgenseMoro oOpasna U crocoda
CKpaitOupoBanusi (10 BCEH TMOBEPXHOCTH WIM TIPU HAHECECHUU
HEOOJIBIIION 1apaluHbl) YCTAHABIMBAIOTCS pPa3HbIe HOXH: MPSIMOU
PaBHOMEPHO JIaBSIIMIA Ha BCIO TOBEPXHOCTH 00pasIia U HOXK, CTOSIINN
MO/ YTJIOM BO3JEHCTBYIONIMN HEMOCPEACTBEHHO HAa Malyl0 00J1acThb
CKpaiOupoBaHus (ITOCIe HAHECEHUSI KOPOTKON PHUCKH).
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Puc. 1. ]lsa cnocoba nanecenus ckpatibo8oti pucku

B mpouecce pe3ku IUIAaCTUHBI IIPUMEHETCS peE3ell € aJIMAa3HBIM
HAKOHEYHUKOM, paldoydas dYacTh KOTOpPOrO TPEACTABIIET COOOM
YEeTBIPEXTPAaHHYIO MUPaMUy, B 3aBUCUMOCTH OT pabodero marepuaia.
Ha anmma3zHblil pe3elnl U cOCTOSHUE €ro paboyeil yacTh HaKJIaJAbIBaeTCs
OYEHb OoJblllasg OTBETCTBEHHOCTh T.K. OT HEro B 3HAYMUTEJIbHON
CTENEHU 3aBUCUT KAdyeCTBO CKpPAaHOMPOBAHUS U COCTOSIHHE TIpaHEH.
PaboTta pe3namu, nOpUIIEIMMU B HErOJHOCTh WM pe3lamMu U3
CUHTETHYECKMX MATEPHUAJIOB, MNPUBOAIAT K CKOJaM, JIOMKE, U B
KOHEUYHOM cueTe — K Opaky mpoaykiuu. Baxuyio poib B mpolecce
CKpalOMpOBAaHMS TAKXKE MIPAET COOTHOLIEHHWE UIMPHUHBI YHUIIOB U
TOJILIMHBI pa3jiaMbIBa€MOTo Bedepa.

OnBITHBIM MyTEM yJaJOCh BBIICHUTH, YTO HauboJiee ONTUMAIbHBIM
ABJIIETCS. OTHOIIECHUE IIMPUHBI K ToiuHe 6:1, MUHUManbHBIM — 4:1.
Ecnu BbIOMparoTcs Jpyrue MmpornopLud, TO H3JIOM IUIACTUHBI MOXKET
IIOMTHU B IIPOU3BOJILHOM HaIIPABJICHUHU.

Pasznenenue MOHOKPUCTAUIMYECKMX IUIACTMH HA  KPUCTAJUIBI
MPOUCXOAUT B JIBa 3Tama: CHayajla Beidep JIOMAarOT Ha MOJIOCKH, a
3aTEM Ha OTHEJbHbIE YuIbl. [lepen JOMKOW IUIACTHHY MOKPBIBAKOT
CHenuaIbHOU MIEHKON (Hampumep, U3 MOJMATUIICHA WM JIABCAHA) BO
n30eKaHrue CMEILECHUS MOJOCOK WA KPUCTAJIIOB OTHOCUTEIBHO APYT
Ipyra B MPOLECCE Pa3ioMa M NPOU3BOJIBHOIO pPa3jlaMbIBAHUS WIIH
HAaHECEHUsl ILapanuH. OJTO IMO3BOJSIET COXPAaHUTh MPABUIIBHYIO
OPHUEHTALMIO MOJIOCOK U YHUIIOB.
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Puc. 2. Pazoenenue niacmunvl Ha yunsi. ,ZZBQ cmaouu pPasiamsvléarusl.
HA NOJIOCKU U HA OMOebHble Kpucmailjlbl

OKCnepuMeHThl TPOBOIMINCH, Ha yctaHoBke Scribe S100-4. VY
BBIOpAaHHOTO CITOCO0a pasJecHHs MOJYIPOBOJIHUKOBBIX IJIACTHH Ha
KPUCTAJIBI TEXHOJOTHYECKHE OTXOIbl MaTepHajia IUIACTUHBI TIPH
pasnenieHun Onm3kd K Hymo. [Ipeamomnaraercsi, 4TO KpPHWCTaJLTHI,
MOJIydaeMble TaKMM CIIOCOOOM M3 TOJYNPOBOJHUKOBBIX IUIACTHH B
OTJIKEHHOM TEXHOJOTHYECKOM IpOoIecce, HE CONEPKaT BIOJIb CTOPOH
TpemH W ckojoB. Cama MeTOoJuKa pas3jioMa IUIACTUHBI TI0CIIe
CKpalilOMpOBaHMs  IOJApPa3yMeBaeT  BO3JCHUCTBHE Ha  oOpaselr
CHCIMAbHBIM HOXOM Yepe3 yIpyryio IUICHKY. B mpoTuBoeicTBHE
HOXY, CBEpXy, pacrojiaraercs KOHCTPYKIHS, aBTOMAaTHYCCKH
MO3UIIMOHHUPYIOMIASICS U MPYKUMAatoIas oopaserl.
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KOHCTPYKIHA,
MpHAKHMalomas 06'[333811

/

oOpaszen —»

JIMIIKAs YIIpyras IJICHKa HOK

|y
] L

Puc. 3. Cxema paznoma niacmunol nocie ckpanubuposarus Ha
ycmanogke Scribe S100-4

Oco0EHHOCTh MaTepHajoB, MO3BOJIIONIAS PA3ACIATh UX METOIOM
CKpaiOMpoOBaHMS BIIEYET 3a COOOM TakKe M OMNPENCIICHHBIC THITBI
neheKToB, BOZHUKAIONME MPpU 00pabOoTKe, U B TOW WIJIM MHOM CTENEeHU
KpUTUYHBIE JI1 KOHEYHOTO pe3yibTara. B YacTHOCTH, NPUHIIUIL
3a/laHusl CKpaHOMpPOBaHMEM BEKTOpa ISl MOCIENYIONIEro pa3ieleHus
MaTrepuania MOXET MPUBECTH K OpaKy

HedekTpl, CocOOHBIC TOBIUATH, HA KOHEUYHBIN PE3yJbTaT, YCIOBHO
MOKHO Pa3JeUTh Ha CIEAYIOIINE KaTETOPUH:

» JledpekThl MaTepmasia, BO3HHMKAIOIIME TIIPU IPOU3BOJICTBE,
HEIOCPEJICTBCHHO, Bekdepa, a Takke psja omneparui, TakKuxX Kak
MOJIMPOBKA, HAHECEHUE 0A30BBIX CPE30B U JP.

* JlehekThl, BO3HHMKAIONIME TPH HAHECCHWH PHUCKHA C TIOMOIIBIO
TEXHUYECKOTO anmasza. I[lpum HenmpaBWIBHO IMOJO0OpPaHHOM pEKHUME
CKpaiOMpOBaHMS CHJIa, TIpUIaraeMas B MOMEHT HAaHECCHUS IapariHbI
Ha oOpasenr crnocoOHa TOBPEIUTh CTPYKTYpy Marepuaia u
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CIIPOBOLIMPOBATh BO3HUKHOBEHHME Napa3UTHBIX A€PEKTOB (TPEIIHH),
YTO M300paKEHO Ha PUCYHKE 5.

Puc. 4. a) Yeenuuenue anybunvt peza nymem HeckonbKux npoxooos
UHCMPYMEHMOM

N L.

MOSBJICHUE
napasuTHBIX
nehekToB (TpenrH)

Puc. 4. 6). Veenuuenue enyounsvl peza nymem nogviuienuss 0asieHus Ha
NAACMUHY
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Puc. 5. Henpasunonuiti paznom niacmumol

Ha ¢ororpadun ob6pasua Qochuna wuHIHUA € DIEKTPOHHOTO
MHUKpOCKOIa (PUCYHOK 6) OTYETJIMBO BHUJHA TI'paHUIA MEXIY Kpaem
HAHECEHHOW pHUCKA H HavamoMm paznoma. [lomumo OGopo3nkw,
OCTaBJICHHOW TEXHUYECKUM aliMa3oM, 3aMETeH TakkKe «Opeoiy,
COCTOSIIIIMI U3 MUKPOTPEIINH U HEPOBHOCTEN, OTCYTCTBYIOIIUI MOCIIE
HayvaJa TPaHMIlbl pa3ioMa.

Puc. 6. I'panuya mesxncoy obnacmoio, dedhopmupo8anHHou mexHuyecKum
anmasom, u 0baacmoio, 20e HAYUHAEeMcs pas3iiom. a) — POSHbIL CKOJl
be3 deghexmos
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IMosryuyeHHBbIE pe3yabTaThl

CkpaiibupoBanue o0pasiia 1mo BCeil MOBEPXHOCTH.

Crioco0 co ckpaiibupoBaHHeM BCE TMOBEPXHOCTH HCIOJIb3YETCS
MIPEUMYIIECTBCHHO [IJIs1 KpEMHUsI. IT0O 000CHOBAHO, B TIEPBYIO OUYEPEIb,
nedexkraMu ¥ HEPOBHOCTSIMH, BO3HHKIIIMMHU B XOJI€ SKCIIEPUMEHTA TIPH
MOMBITKAX TMPOM3BECTH PA3JIOM CIIOCOOOM C HAaHECEHHWEM CKpaiboBOiA
pucku. B aTOM ciydae pasmeneHusi ObUTH XaOTUYHBIMH, «yBOISIIIAMI)
JVHHIO pa3jioMa MPOU3BOJIBHO, HE TI0 KPUCTATUIOTPAPHUECKON OCH, TEM
caMbIM Jieniasi oOpaselr] HeMPHUTOHBIM ISl TaylbHeHIe paboTel. Takoe
MOBEJICHNE MaTepHraiia 00yCIOBICHO CIIAWHOCTHIO.

BaxHbiii MOMEHT TIpH TI0JI00HOM cIToco6e — CKpaid (1apanuHa) ot
TEXHUYECKOTO ajiMa3a, MPOXOIAIINI M0 BCEH MOBEPXHOCTH 00pasiia,
JeraeT OaHy U3 KpOMOK (puc. 70) HEMPHUTOgHOMN I UCTOJIb30BAHUS
6e3 mocnexayromeir o0padoTku (monupoBku). [IpoTUBOMONOXKHAS Ke
ctopoHa (puc. 7a) He wumeeT AePEKTOB MU HE HYXKIAeTCs B
JOTIOJIHUTEJILHOW 00paboTKe.

SEM HV: 20.0 kV ‘ WD: 15.66 mm VEGA3 TESCAN
View field: 605 pm ‘ Det: SE 100 pm
SEM MAG: 295 x ?Date(mldly): 05/15/17 Performance in nanospace

Puc. 7. Domoepagus kpemruesoil niacmunvl, cOelanHas Ha
91eKMPOHHOM MUKPOCKONe, NOCjie pasoeiieHus Ha ycmaHnoske Scribe

S100-4: a). oopamnas cmopona 6). pabouas nogepxHOCMb
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JlaHHbIil MeTOA ABISIETCS YCTapeBIIMM, HA CMEHY €My IpHILeN
0oJiee COBEPILICHHBIM CMOCO0 — HaHECEHHWE KOPOTKOW CKpairlboBOM
pucKu IMHOW OKOIO 200MKM, M HCIOIB3YETCS OH TOJIBKO IS
MaTepUajoB, B KOTOPHIX HE HaOmomaeTcs uiau ciaabo Habmromaercs
TaKas XapaKTePUCTHKA KaK CIIafHOCTb.

Hanecenue kpoTkoil ckpaiilOOBOU PUCKH.

[Tpu pabote ¢ pochunom nuaMs cKpaitbupoBanue 0osee akTyalabHO
BBHJly TOTO, YTO caM MaTepuana Jierie pas3iaMbIBaeTCs 10
KpucTtamiorpadguueckoii ocu (CoBeplIeHHass CHallHOCTb) W HE
MOJJICKUT TOJUPOBKE M3-32 CBOEH XPYNKOCTH. TO €cTh CKBO3HAs
pe3ka Al HEro HempuMeHMMa BooOIle, Kak M CKpaildupoBaHHE MO
BCEU MOBEPXHOCTH. AKTyaJIbHBIM METOJOM pasjeieHus odpasua InP
Ha KOMIIOHEHTHI SBJISIETCS HAHECEHHE HEOOJBIION IapanuHbl
TEXHUUYECKUM ajma3oM (JuinHa ~200 MKM) ¢ OCIEAYIOUINM Pa3ioMOM
10 JIMHUHU KPUCTALTIOTPAPUIECKON OCH.

Hcnonp3oBaHne mOAOOHOW METOAWMKH TIOKAa3ajo  CIEAYIONINe
HIOAHCHI:

oJlunust ckpaiiba ocrtaBisieT HerayOokui nedext Ha padoueit

MOBEPXHOCTH,
*PaBHBI JJIMHE HAHOCUMOM LJapanuHbI.
*CropoHa, ITPOTUBONOJIOKHAS JIMHUSA CKpaliOrpoBaHus

MIPaKTUYECKH HE * AehOpMHUPYETCSI.
*Cama nmoBepxHocTh 00pasia InP nqocrarouno poBHas U riagKas.
*Ha xpomke oTCyTCTBYIOT J€(EKTHI.
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SEM HV: 20.0 kV ‘ WD: 16.26 mm VEGA3 TESCAN

View field: 844 pm ‘ Det: SE 200 pm
SEM MAG: 211 x |Date(m/dly): 05/15/17 Performance in nanospace

Puc. 8. @omoepagus nracmunst pocgpuoa unous, coenrannas Ha
INEKMPOHHOM MUKDPOCKONE, NOCIe pa30eiienusi Ha yemaHnoske Scribe
S100-4: a). oopamnas cmopona 6). pabouas nogepxHocms,
CKpatibosas pucka 8). 0o6aacmo, He MPOHYMAsl AIMA3HbIM PEe3YOM

BbIBO/bI

* Paznenenve niacTuH KpEeMHHMS MO JIMHUU cKpaiba ayimuHoit ~200
MKM HE SBJISIETCS aKTyaJIbHBIM CIIOCOOOM JUTsl TaHHOTO MaTepuana, T.K.
CIIAHOCTh  KpUCTAJJIa  SBISAETCA  CPEIHEH,  pa3jioM  HUAET
MIPOM3BOJIBHBIM 00pPa30M M MPUBOIUT K PA3IMIHBIM BUIaM Opaxa.

* CkpaitOupoBanue 00pa3OB KPEMHHUS MYTEM HAHECEHHS BCEH
JUTMHE 00pa3iia TOKa3ajlo YIOBJICTBOPUTEIbHBIC PE3YyJIbTaThl, YTO HE
OTMEHSIET HEOOXOJUMOCTH TOCIEAYIONMIEH MOTUPOBKH KPUCTAILIOB.

 CkpaitbupoBanue o0Opas3ioB ¢ochuaa UHIUS C JUIMHOW CKpaiiba
~200MKM TIOKa3aja0 XOpOUIME pe3yJlbTaThl — YAAJIOCh JOOUTHCA
pasneneHusl TUTACTHHBI HA OTNEIbHBIE DJEMEHTHI C COXPaHCHHUEM
POBHOCTH KPOMOK M aKKypaTHOCTH H3JIOMa.
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 [I[pyunHamMM  pazIMYHOTO TIOBEACHUS OOpa3lOB KPEMHUA W
dochuna MHIUSA TPU UCTIOIH30BAHUU MOXOXKHX METOIMK Pa3/IeIeHuUs
ABIIIOTCS PA3HOTOJIIMHHOCTh MAaTEPUANIOB, CTENEHb IIEPOXOBATOCTH
U KayecTBa 00pabOTKH, a TAaKkKe UX MPUPOJIa CIIAMHOCTH.

3akiiroueHue

Ha nannom »Tame wuccienoBaHuii ObUTM JOCTUTHYTBHI BaXKHBIC
pe3yIbTaThI:

— HccnemoBaHo  moBeneHHME — pasTUYHBIX  00pasloB  MpHU
CKpailOMpOBaHWM U BBISBJICHB ONTUMAJIBHBIE XapaKTEPUCTUKHU,
KOTOPBIMH JIOJDKEH 00J1a1aTh KPUCTAJLI JUIsl pa3zefieHHsI Ha YCTaHOBKE
Scribe S100-4

— IlpoBeneHHoe wuccienoBaHME IOKa3ajlo, 4YTO Mmpobiema
pa3esieHus] KPUCTAIMYECKUX TIACTUH MOYKET OBITh peIlleHa TOJIbKO
JUIS YaCTH MOHOKPUCTAINTIMYECKUX MaTEpUaIOB.

HccrnenoBanHplii B paboTe METOHA pa3lelieHUs] KPUCTATUIMYECKUX
TUIACTUH TPeOyeT KOHTPOJIS MapaMeTpOB, HACTPOUKH PEKHMOB pa3ioMa
U CKpallOMpOBaHUs, MPH HECOOMIOJCHUH KOTOPBIX MOXKHO TIONy4YHUThH
OTpULIATEIbHBIE PE3yIbTaThl Ja)K€ HA BBICOKOKIACCHOM COBPEMEHHOM
000pYOBaHHMH, UCHONB3YS MOAXOJAImME MaTepuaisl. [lomrumo camoro
MaTepualla U €ro TOJILMHBI, KAYECTBO €ro MpeaBapUTeIbHOM 00paboTKH
TaK)K€ MOKET MOBIUSATH HA UTOTOBBIA Pe3yJIbTaT.

B uenom, crnegyer mnoHMMarh, 4YTO TMPOLIECC, HECMOTPS Ha
HECJIOKHYIO KOHLENIUI0 MEXaHUYECKOTo pa3/esieHus, TpeOyeT oueHb
CEPHhE3HOTO MOMAXO0/a, T.K. I[eHa OIMMOKH - UCTIOPYECHHBIA 4um (JIu00
HECKOJILKO YHUIIOB), U B OOJILITMHCTBE CIy4aeB dTOT Opak HeOOpaTHM.
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Abstract: the article presents the results of studying the process of
obtaining enriched superphosphate by decomposition of carbonate
phosphate flour mixtures of phosphoric acid by decomposition of
carbonate phosphoric flour with mixtures of extraction phosphoric
acid and sulfuric acid at ratios SO3: P,0Os in them, equal to 1.2; 1.65;
2,6 and various ratios of mixture of acids: phosphoric flour. Under
optimal conditions, the products obtained contain a relative content of
a water-soluble form of P,Os of at least 50%. And the strength of the
granules fully meets the requirements of agriculture. The advantages
of this process are shown in comparison with the production of
ammonium sulfate phosphate.

Keywords: extraction phosphoric and sulfuric acids, phosphoric flour,
decomposition, enriched superphosphate, composition.
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OOCPOPHOCEPHOKHUCJ/IOTHAA ITEPEPABOTKA
BBICOKOKAPBEOHATHOH ®OC®OPUTOBOM MYKH
B OGOI'AILIEHHBIA CYIIEP®OC®AT
PacynoB AAL CeiiTHa3aposB A.P.%, Beraos B.M.%, Hamazos III.C."
(Pecny0iinka Y30eKuCTaH)

1Pacyﬂ06 Azamarcon Asazacanosud — 6a308biii OOKMOPAHNI,
2Cetimnasapos Amanasap Petinnazaposuy — QOKmMop mexHuveckux
HAYK, 2/Ia6HbIU HAYYHbIUL COMPYOHUK,
3Beenos Bopuc Muxatinoguy — QOKMop MexHu4ecKux HayK, 21aeHbiil
HAYYHbILL COMPYOHUK;

*Hamaszoe Ilagpoam Cammaposuy — OoKmop mexHuueckux Hayk,
akademux, 3asedyiowuil 1abopamopuell,
aabopamopust pocghoprvix yoobperuti,

Hncmumym obweti u HeopeaHuyuecko Xumuu
Akaodemus nayx Pecnybonuxu Y3oexucman,
2. Tawxenm, Pecnyboauka Y36exucman

AHHOmMauus: 6 cmamve npusedeHvl pe3yilbmamsl U3YYeHUs Npoyecca
noayueHuss obocaweHno2o cynepgochama nymem  pasznodiceHus
KapOoHamuou  Gpochopumosoit.  MyKu cmeciamu IKCMPAKYUOHHOU
Gocghopnoti u cepnoii xucrom npu coomuowenusx SOz . P,Os 6 Hux,
pasublx 1,2; 1,65; 2,6 u pasiuyHvlX COOMHOULEHUSX CMeCU KUCTIOM :
Gocopumosas myxa. Illpu onmumanbHuIX YCI08UAX NOJLYYEHHbLE
npPOOYKMbl cooeparcam OMHOCUMENIbHOE cooepoicarue
sooopacmeopumoti popmot P,Os ne menee 50%. A npounocmo epamnyn
8NONHE omeeuaem MmpeboBaHUIM CelbCKo20 Xxozaucmea. llokazanwvl
npeumyuiecmea OaHHO20 Npoyecca NO CPABHEHUI0 C NOJYYEeHUeM
ammonuil cynsgpamepocghama

Knrouegvle cnosa: sxcmpakyuonnas gocghopuas u cepuas Kuciomol,
Gocgopumosas myka, paznodicenue, obozaujeHHvll cynepgpocgpam,
cocmas.

In 2016, the enterprises of the chemical industry of Uzbekistan
produced 944.7 thousand tons of nitrogen, 143 thousand phosphate and
138 thousand tons of potash fertilizer calculated for 100% nutrients.
As for phosphate fertilizers, they consist of ammophos (10% N;
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46% P,0s), supraphos-NS (8-15% N; 20-24% P,0s), ammonium
sulfate phosphate (15-19% N; 4-23% P205), feed ammonium
phosphate (12% N; 53-55% P,0s), nitrocalcium phosphate (6% N;
16% P,0s), simple (1.5% N; 13.5% P,0s) and enriched (2.5% N; 18-
26% P,0s) superphosphate. Of these, the last two types of product
relate only to single phosphate fertilizers, and the rest to complex
nitrogen-phosphate fertilizers. It should be noted that no complex
fertilizer should be applied to the soil under autumn plowing. Since
nitrogen is lost during the winter period with rain and melt waters.
Therefore, it is necessary to increase the single phosphate fertilizers.

Simple superphosphate produces by sulfuric acid decomposition of
natural phosphates, and enriched with a mixture of sulfuric and
phosphoric acids. The difference between enriched superphosphate is
that it is located between simple and double superphosphates in terms
of P,Os content. For its production, it is possible to use phosphate raw
materials with a content of 20% P,Os and more. Enriched
superphosphate can be obtained on installations for the production of
simple superphosphate with a slight change in mode of operation and
the installation of additional devices.

When processing phosphate with phosphoric acid in the presence of
increased norm of sulfuric acid complete decomposition of carbonate
compounds occurs, opening the main mass of phosphate grains and a
change in the crystalline structure of the undecomposed part of the
phosphate, which in the presence of acid salts formed at the stage of
ammonization of the pulp, and in the process of subsequent heat
treatment at the stage of drying the product goes into a form accessible
for assimilation by plants.

In Uzbekistan, Ammofos-Maxam has mastered on an industrial
scale the production of nitrogen-phosphate fertilizer called Ammonium
Sulfate Phosphate by ammonization mixtures of extraction phosphoric
and sulfuric acids [1]. Depending on the consumer, there are three
brands (A, B, C) of the product, each of two grades. Before that, under
laboratory conditions, the properties of mixtures of phosphoric and
sulfuric acids were determined in a wide range of their ratios between
themselves (SOs: P,Os from 1.2 to 13.5) and the composition of the
products their amonization [2, 3].
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In the present work, to obtain an enriched superphosphate, it was
decided to use three mixtures of extraction phosphoric and sulfuric
acids with a ratio of SO;: P,O5 = 1.2; 1.65 and 2.6. The mixtures were
prepared from extraction phosphoric acid with the composition (wt.%)
1.02 F; 0.093 CI and sulfuric acid with a concentration of 95%.
Treatment with mixtures of acids was subjected to ordinary phosphoric
flour of the composition (wt.%) 18.7 P,Os; 47.83 Ca0; 15.3 CO,; 1.24
Al,O3; 1.05 Fe,03; 1.75 MgO; 2.00 F; 0.1 CI.

The weight ratio of the mixture of acids: phosphoric flour ranged
from 100: 30 to 100: 80, which corresponds to the norm of the mixture
of acids with ratios SO3; / P,Os5 = 1.2 from 56 to 147%, SO; / P,O5 =
1.65 from 52 to 138% and SO; / P,Os = 2.6 40 to 105% with
stoichiometry for the formation of Ca(H,PO,),. The duration of the
interaction of the components was 15 min at 50°C. The resulting acidic
phosphate pulp was ammoniated with ammonia gas to pH 3.8-4.0.
Then they were dried first at 80°C and then at 105°C. Granulation of
samples of wet phosphate masses was carried out in the process of
drying by the method of rolling. Next, the dried samples were
subjected to chemical analysis for the content of N and various forms
of P,Os according to known methods [4].

The results showed that an increase in the mass fraction of
phosphoric flour relative to the mixture of acids, on the one hand,
increases the content of the total form of phosphorus, on the other
hand, significantly reduces the nitrogen content and the relative forms
of assimilable and water-soluble phosphorus. An increase in the
proportion of sulfuric acid in a mixture with phosphoric acid to the
ratio SO3: P,0Os = 1.65 and 2.6 with an increase in the proportion of
processed phosphoric flour from 10 to 80 leads to an even greater
decrease in the above indicators. In any case, with the studied ratios of
SO3: P,Os5 and the mixture of acids: phosphoric flour, samples of
enriched superphosphate with a minimum nitrogen content (from 1.14
to 5.41% N) are obtained and quite suitable as a one-sided phosphate
fertilizer for making under the ploughland.

Agrochemists value phosphorus-containing fertilizers, the relative
content of a water-soluble form of P,Os is at least 50%. Fertilizer with
this indicator is obtained when the ratio of the mixture of acids:
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phosphoric flour = 100: 60. In this case, at a ratio SO3: P,O5 = 1.2, the
composition of the enriched superphosphate looks as follows (wt.%):
PZOS total ~ 25-30%; PZOSass. : PZOS total — 86-0%; I:)205wat. : PZOS total —
56.4%, N - 2.65%, and for SOs: P,Os = 1.65 - P05 (o - 23.25%,
P20sass. @ P20s torar = 80.39%, P05 wat. : P2Os 1o = 51.4%, N - 2.21%.
When using a mixture of acids with the ratio SOj: P,Os = 2.6, only
when the mass ratio of the mixture of acids: phosphoric flour is 100:
50, in the product P,Os .. reaches 50%. In this case, the product
contains P05 ot - 19.83%, P,0s 45 @ PoOs 1ot = 79.27%, P,Os yat
P,0s5 1ot = 46.29%, N - 2.73%. At the same time, the granules of these
products have a granule strength of at least 3 MPa and fully meets the
requirements of agriculture.

We calculated material balances for obtaining 100 kg of P,Os in the
form of three grades of ammonium sulfate phosphate and three grades
of new phosphate-containing fertilizers, obtained by decomposition of
phosphoric flour mixtures of phosphoric and sulfuric acids with a mass
ratio of the mixture of acids: phosphoric flour, equal to 100: 50. Their
comparison indicates the significant advantages of the second method
of producing fertilizers. Compared with the production of ammonium
sulfate phosphate, the decomposition of phosphoric flour with
mixtures of sulfuric and phosphoric acids can significantly reduce the
consumption of such expensive starting components as extraction
phosphoric acid, sulfuric acid and ammonia.
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Abstract: the paper provides an information analysis in the formation
of a single data warehouse, which will be the basis for regulatory
reference information (NSI) in enterprises. The analysis need for rate of
the poor quality of the data used, which entails an inefficient use of the
available information resources. The workincluded the process of
structuring data when developing architects of a NSI with normalized
and unification data, and the stages highlighted of substantiation when
creating a structure of a NSI.

Keywords: information system, integration of information systems,
common information space, reference information system.

UH®OPMAILIMOHHBINA AHAJIN3 ITPU ®OPMUPOBAHUN
EANMHOI'O THO®OPMAIIMOHHOI'O MTPOCTPAHCTBA
Ky3nenosa E.A.l, bapannukoBa N.B. (Poccmiickas Degepanus)

1Ky3HeL;06a Eecenus Anvbepmosna — macucmp,
ZEapaHHukoea HUpuna Braoumuposna — kanouoam mexHu4eckux Hayx,
ooyenm,

Kagheopa aemomamuzupo8aHHbIX CUCIeEM YNPasieHUs,
Hayuonanvuuiii uccieoosamenscxkuii mexHonio2udeckull YyHU8epcumem
Mockoeckuti uncmumym cmanu u Cniagos,

2. Mockesa
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Annomayun: 6 pabome npugeoen UHGOPMAYUOHHBIUL AHAIU3 NPU
GdopmuposanHuyu  eOuHO020 XpAaHuIUWa OAHHLIX, KOmopoe 0ydem
OCHOBOU 01 HOpMAmMueHo-cnpasounol urngopmayuu (HCH) Ha
npeonpuamusx. Heobxooumocms 0anHo2o ananusa 6vi36anHa HUSKUM
KauecmeoM UCNONb3YeMblX  OAHHbIX, UmMo Gleyem 3a COOOU
Hed(hhekmusHoe UCNONb30BAHUE UMEIOWUXCA  UHPOPMAYUOHHBIX
pecypcos. B pabomy exnmouen npoyecc cmpykmypuposanusi OaHHbIX
npu paspabomke apxumekmopvr HCHU ¢ Hopmanuzoeanuvivu u
VHUQDUKAYUOHHBIMU — OAHHBIMU, a4  MaKice  B8blOeleHbl  IMAnbl
obocHosanus npu cozoanuu cmpykmyposl HCHU.

Kniowueevle cnosa: ungopmayuonnas cucmema, unmespayus
UHDOPMAYUOHHBIX cucmenm, eOuHoe uH@opmayuorHoe
NPOCMPAHCMBO, CUCEMA HOPMAMUBHO-CNPABOYHOU UHGDOpMAYULL.

Beeoenue.

Ha nanHBII MOMEHT pacTeT TeHASHIUS K (POPMUPOBAHUIO €IMHOTO
WHOOPMAITMOHHOTO  MPOCTPAHCTBA. DTO  BO3HHUKJIO  BCIICJICTBHE
KOMITJIEKCHOTO HCTIOJL30BaHUS WH(OOPMAITMOHHBIX TEXHOJOTHH, T
KaXJas CHCTeMa padoTaeT M pa3BUBACTCS HE 3aBHCHMO JIPYT OT JAPYTa.
B kxaxmoil W3 ATUX CHCTEM HAKaIUTMBAIOTCS JaHHBIC, KOTOpPHIE B
KOHEYHOM CUETE OKa3bIBAOTCS HE HOPMATU3UPOBAHHBIMH.

OcHoBHasg mpoOiieMa COCTOMT B TOM, 4YTO HE 3(PGHEeKTHBHOE
MCIIOJIb30BAaHNE UMEIOIIMXCS WHPOPMAIIMOHHBIX PECYpCOB HETaTUBHO
BIIUSCT Ha OOIIyI0 KapTUHY YNPaBIIEMOCTH XO3SHUCTBYIOIUMU
cyobekramu. OCHOBHBIE (PAKTOPHI, KOTOPBIE BIUSIOT HA YPOBEHB
YIPABJISIEMOCTH KOMITAHHUH, TIpeCTaBIeHbl Ha Pucynke 1.

41



OaHopogHoOCTb » YnpaenAemocTs KOMNaHWK

P Romanga
nHdopmanmn OcHoeHbIe (akTopbl: A

/ v .

UeHTpannzauma

3ddexTHBHOCTL CUCTEMBI
nHpopMaLMH n

BropeTHOrO ynpaeneHus MoTHBEaLMA NepcoHana
YNPaeeHYeCKUX
PYHKLMIA ‘/ \
WHdopmaumoHHble TEXHONOTMK LUeHHocT ceogumoit B Goamer
ynpaeneHua wHbopmaL MM

MporpammHbIe WudopmaymoHHan 1 HCH 1
cpeacTEa MoaeNb : [HopmaTHBHO-cnpaBouHan HH$O pmaLmA) :
B

Puc. 1. Ocnosnbie pakmopewi, enusroujue Ha yposeHs Ynpasisaemocmu
KOMRaHuu

OCHOBHBIM KpUTEpHUEM JIJISl CO3JAaHUSI €AUHOTO MH(DPOPMALMOHHOTO
MPOCTPAHCTBA Ha NPEANPUITHM WM B OpraHU3alUU  SIBISETCS
(GbopMHpOBaHHE  CHCTEMBI  KOAMPOBAaHHMA M  Kiaccu(ukanuu
uHdpopmanuu. JlaHHas cucTeMa JIEKUT B OCHOBE CHCTEMBI
HOPMAaTHBHO-CIIPABOYHOU MH(OpMaALMU, KOTOpasi COAEPKHUT YCIOBHO-
MOCTOSIHHYIO HMH(pOpPMALIMI0 BCEW KOMIAHWM, YYacTBYIOLIYIO B
OCHOBHBIX OuW3Hec-miporieccax. OpraHuzanuud Wi TPEeANPUITUS,
KOTOpbIE HWMEIOT BO3MOXXHOCTH dS(PPEKTUBHO HCIOIB30BATH U
HaKaruimBaTh HH(POpPMAIKIO, UMEIOT KOHKYPEHTHOE TPEUMYIIECTBO Ha
peiike. B ¢dpaze «MmeHHO TO, Kak Bbl coOupaeTe, OpraHuzyere u
HCIIOJb3yeTe HWH(POpMAIMIo, Ompenenser, MoO0eAuTe BBl HWIH
npourpaete» [l] moctatoyHO YeTKO CGHOPMYIUPOBAHO 3HAUCHUE
uH(pOpMaIUu JJ19 aHaIu3a COBPEMEHHOTO On3Heca.

Nudopmanus 0a3upyeTcss Ha 3HAHUAX, KOTOPbIE HAKAILIIMBAIOTCS IO
Mepe pa3BUTUS TOW WM HOW KommnaHuh. C pocTOM 3HAHHM
MOSBJISIIOTCSL  TEPMHUHBI, KOTOPBbIE HMMCIOT pa3juYHbIC 3HAYCHHUS B
3aBUCHUMOCTH OT paccMaTpUBaeMoOW MpeaMeTHOM obsactu. 3HAHUS —
3TO «UHCTPYMEHT» s (opMuUpoBaHMS HEOOXOAUMOro OJIoKa
uHdopmanuu, a oOpaboTka HHpOpMAMKU M €€ OTOOpakeHHue B
HEO0OXOMMOM BHJIE€ TIPEAOCTABIACTCS MHPOPMAITUOHHBIM CUCTEMAM.
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Hngpopmayus u oannvle.

Onpenenennie «MHPOpMaIMOHHAsA cucTeMa» naercs B denepanbHom
3akoHe «O06 nHpopMaru, HGOPMAITMOHHBIX TEXHOJIOTUSAX U O 3aIUTE
nH(OpPMAIUN» KaK «...COBOKYITHOCThH COEpKaIieics B 06a3ax JTaHHBIX
uHbopMaIMi U OOECTIeYMBAIOMIUX €€ 00padoTKy HH(POPMAIIMOHHBIX
TEXHOJIOTUN U TEXHUYECKUX CPEICTBY [2].

Ha ocHoBe 3TOro MH(OpPMAIIMOHHBIE CUCTEMBI UMEIOT CIIEAYIONINE
MPU3HAKU:

1. baza naHHbIX, KOTOpasi COAEPKUT UHPOPMAIIHUIO;

2. [IporpammHuoe obecrieueHue, KOTOpOE oOpabaTbIiBaeT
uH(dOpMaIHIO;

3. TexHuuyeckue cpeAcTBa, KOTOpble OOECHEUMBAIOT CIIAKEHHYIO
paboTy BCEX KOMIIOHEHTOB HH()OPMALIMOHHON CUCTEMBI.

Tem He MeHee, s TOJHOLEHHOTO  (YHKIMOHUPOBAHMUS
WH(POPMAIIMOHHBIX CHUCTEM YKa3aHHBIX MPU3HAKOB HE JIOCTAeT.
[lockonbKky B OOJBIIMHCTBE CIIy4aeB HH(MOPMALMOHHBIE CHCTEMBI
aBTOMATHU3UPOBAHBI, TO €CTh PAOOTAIOT C y4acTHEM YeNOBEKa M IS
9TOro HEOOXOIUMO:

1. OpranuzanuoHHoe obOecrnieueHue (MepcoHall, JUisl YNpaBJIeHUs U
aJIMUHACTPUPOBAHUS CHCTEMBI);

2. JlokymMeHTaIoHHOe o0ecreyeHne, KOTOpoe BKIIOYAeT B ceOs
COBOKYITHOCTb PETJIAMEHTOB U 3KCIUTyaTallMOHHBIX HOPMATHBOB.

B cucremax uHpOpManMOHHOW  TOAJMEPKKH  MPOUCXOIUT
npeoOpa3oBaHUe JaHHBIX B HH(POpPMAIHIO (PUCYHOK 2).

OaxuHele (nepenuHbia) UHpopmayma

1. TMpowzeoacTeeHHbIE 1. OTyeTbl 0 ASATENBHOCTH

onepalumn nogpazaeneHui
2. Toproebie onepauum

L 3. MypHan onepauMu

DbpaboTtka
JaHHbIX

2. (MUHAHCOBbIE OTUETHI

nogpasaeneHmin
3. CBOAHDIA OTUET O 4EATENBHOCTH
BCETO NPeAnpUATHA

Puc. 2. Coomnowenue oannvlx u uHopmayuu cucmemax
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Ha  nmpenmpustvsix W B OpraHu3alusXx  UCHOJb3YKOTCS
MH(POPMALIMOHHBIE CHCTEMBI, KOTOPbIE IIO3BOJIIOT (PUKCUPOBATH
MIPOU3BOJACTBEHHBIE M TOPIOBBIE ONEPALMM YEpPE3 COOTBETCTBYIOILINE
MEPBUYHbIE JTOKYMEHTHI (HAKIAJHBIX, YeKaX, MPUXOIHBIX/PACXOIHBIX
opJliepax, aKTax u Ip.).

C xaxabIM MEPBUYHBIM IOKYMEHTOM paboTaTh HEYAOOHO, TOATOMY
MepBUYHBIC JaHHBIC 0000IIAIOTCS U OTOOPAKAIOTCS B BUJE JKypHAJIa
omepanuii unu cBoaHbIX Tabmun. C o0oOmeHHON uHbopMauei
paboTaTh yaoOHee, oHa OoJsiee MH(OpPMATUBHA U TPH IMPABUIHHOM
UCIOJb30BAaHUM  CO3/laeT  OMM3KYH0 K  JIEMCTBUTEIBHOCTHU
(YHKIMOHATBHYIO WM UH()OPMALIMOHHYIO MOJIENb Npeanpuatus. Tem
HE MEHee, NpU HAIWYUM Ha NPEIUPUSITUH HECKOJIBKO aBTOHOMHBIX
CHUCTEM, MOXXET BO3HMKHYTh HWCKa)K€HHUE UHPOpMaluu INpU ee
YKpYIHEHUHU U OO0OOIIEHUH, U CO3[aHHasi B UTOre MH(pOpMalMOHHAs
MOJIeJIb OyAET TaKkKe MCKaXXEHHOM, KaK U IPUHUMAEMBbIE HA €€ OCHOBE
pelieHus.

Tpancpopmanys cBeleHWH B HOPMATUBHO-CIIPABOYHYIO CHUCTEMY
MPEACTAaBIIEH HAa pUCyHKe 3. B cucremMax Takoro Tuma npouece
npeoOpa3oBaHus JTaHHBIX B HHPOPMALIUIO MPOUCXOUT HEOTHOKPATHO.

JaHHbie Undopmaupma Jannanie Hadopmaman

| DaKTbl 1.AHannz Brieens ﬂ: | 1. Ananuz
: paKToR
EbIABNEHHE |:> |:>

2. BoiBogpin
bakToe

NporHozsbl
2. OnucaHue

dpakToe

Puc. 3. Coomnowenue oanHwvix u ungopmayuu 8 UHGOPMaAyuoHHO-
CNPABOYHBIX CUCMEMAX

Heszasucumoe cozoanue ungopmayuonnvix cucmem 8 opeaHuzayuu.
NudopmarmonHble CUCTEMbl BHEAPSAIOTCA HAa MPEANPUATHS IS
pellieHus 3aJad4  PasHOPOAHOTO Tuma. [l BBICOKOTO YpOBHS
YOPaBIIEMOCTH  KOMITAHMM  HEOOXOJWMO  CO3/1aTh  KOMILIEKC
B3aMMOCBSI3aHHBIX UH()OPMAITMOHHBIX CHUCTEM C 1IEJIBIO
nH(popMaTh3auKu BceX OM3HEC-MPOIIECCOB B OpraHU3allud WIH K€ Ha
OpeAnpUsATAd, HO [JIsi OTOr0 HEOOXOAUMO 3aTpaTUTh OOJIBIIIOE
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KOJIMYECTBO  JECHEKHBIX M  BpeMEHHbIX pecypcoB. Iloatomy,
pa3palaThIBalOT U BHEAPSIOT OTAEIbHbIE CUCTEMBI, IPEAHA3HAUYCHHBIE
Ui O0ecTieueHusl IeATEIbHOCTH KaKOTro-HUOYIb MOApa3IeiIeHUs WIN
aBTOMATH3allMd KaKoro-HuOyap Owu3Hec-mpolecca. TeM cambIM
TUMIUYHASE THPOPMAIIMOHHAS Cpefla OpraHu3aliy OyAeT MpeCTaBIATh
co0oif HaboOp cUCTeM, B KaXXIOW U3 KOTOPHIX OYIET 3aJ0KeH CBOU
Ou3Hec-Tpolecc, KOTOPBIN CYIIIECTBOBAJ BO BpeMs UX pa3paboTKu.

Takum o0pa3oM, ¢opmMupyeTcsi Tak HaszbIBaeMasi «OCTPOBKOBAs
aBTOMATHU3AlMsl, C OTAEJIbHBIMH, YaCTO HECOIIOCTABUMBIMHU JaHHBIMU,
TEXHUUYECKOH JTOKYMEHTALIMU U CIIYKO COMpPOBOXKIEHUS, 0€3 KOTOPBIX
HEBO3MO>KHO pa3BuUTHE U COBEpULICHCTBOBAHUE CUCTEM
aBTOMATHU3UpPOBAaHHOrO  ympasieHus.  Huzkas 3¢ ¢dekTuBHOCTH
HEKOOPAMHUPOBAHHOIO CO3AaHUS HMH(DOPMALMOHHBIX CHCTEM, KOTIJa
UX OTJEJIbHbIE KOMIIOHEHThl HE CBSI3aHbI IO OCHOBHBIM AaCIIEKTaM,
HEOJHOKPATHO OTMEYAIACh Pa3JINYHBIMU ClienranucTamu [2,3].

Takoe pazBuTHe MHPOPMAIIMOHHBIX CUCTEM B OPTaHHU3AI[UH MOXKET
MPUBECTH K CIAEAYIOIINM MPOoOIeMaMm:

e CIOXXHOCTh WHTETpAIlMM CHUCTEM BBUAY HECOIJIACOBAHHOTO
NOCTPOEHUS MH(OPMALIMOHHBIX 0a3 JaHHBIX;

® DPACCOIIaCOBAaHHOCTh MCIIOJIb3yEMbIX TEPMHUHOB;

® PACCOTIaCOBAHHOCTh OMUCAHUs OM3HEC-TIPOLIECCOB.

Takast cuTyalusi He CIIOCOOCTBYET CIaXKEHHOUM padoTe BCEX CHUCTEM
M HE cnocoOHa B TIOJHOM Mepe YIOBJIETBOPUTH TpeOOBaHUs
MOJIHOLEHHOT O obecrieyeHus (YHKIIMOHUPOBAHUS BCEX
nojpasfesieHnii  opraHuzanuu.  KapTuHy — [neATelhbHOCTH  Ha
MOPEINPUITHH TTPU TaKOH T€TEPOTreHHON Cpeie HEBO3MOXKHO YBUICTb.

Humezpayus UHGOPMAYUOHHBIX cucmem u eouHoe
UHGOpMayUoHHOEe NPOCMPAHCMEO.

CoBpemeHHble WH(GOPMAIMOHHBIE CHUCTEMBI, KaK IMpaBWIIO, He
paboTaloT aBTOHOMHO, a TPeOYIOT JUIsl MOJIHOLIEHHOTO BBINOJHEHHUS
Ou3Hec-Tpoliecca MHTErPALUIo ¢ ApyruMu cucteMamiu. [lpu co3panuu
MHTETPUPOBAHHBIX KOMILJIEKCOB HEOOXOIUMO 00ECNeUUTh MOJIHOTY U
LEJIOCTHOCTh HMH(pOpPMAIMM, KOTOpas MCIOJb3yeTcsl B Ipolecce
paboThI BCEX BXOASIINX B KOMITJIEKC CHCTEM.

[lon wHTErpammel MaHHBIX TOHMMAETCS TMPOIECC OOBEIUHEHUS
JaHHBIX W3  PA3IMYHBIX HUCTOYHHUKOB JJIi  IOJyYEHUs MX
COTJIACOBAHHOI'O IIPEJICTABICHUS, B IIMPOKOM CMBICIE - IPOLECC
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OpraHu3allid PETYISIPHOr0 OOMEHa JaHHBIMU MEXIY PpPa3IMYHbIMU
UH(OPMAIIMOHHBIMUA CUCTEMAaMU OPTraHu3aluy WK NpeAnpusTus [4].

CaMplil  pacHpOCTpaHEHHOE pEIICHUE SIBISIETCS HMHTErpaus C
MOMOIIIBI0 METOJIOB «O0OIIel 0a3bl JaHHBIX» W «oOMeHa (harmaMm.
OpHako 3TO peleHrue UMeeT HeAoCTaToK. OH 3aKIr4aeTcss B TOM, YTO
JAHHBIA METOJ] OCYILECTBIISIET MEPEHOC (PAKTUUECKUX JaHHBIX U3 OJTHOU
CUCTEMBI B IPYTYIO U HE YCTPAHIET PACCUHXPOHU3ALMIO JAHHBIX [5].

Enunoe uH(GOPMAIMOHHOE IPOCTPAHCTBO MO3BOJISIET
KOHCOJIUIMPOBaTh ~MHOTHE TMOTOKM HWHGOpPMAIMU  Pa3IUYHOTO
Ha3HaueHud. [Ipu sToM enuHOe WHGOPMAIIMOHHOE MPOCTPAHCTBO
ABJIIETCS HEKUM SJIpOM, KOTOpoe 0000IIaeT W CTPYKTypUpYET
MH(GOPMALIMOHHbIE TOTOKH, YTO IMO3BOJIAET YNPOCTUTH pPalbOTy
CHELMAIMCTOB, IOBBICUTH IOKa3aTeau H(PQPEKTUBHOCTH M, Kak
CJIEICTBHE, SKOHOMHUYECKHE IOKA3aTeNlu JEATEIbHOCTH OPraHHU3aluu
WY TIpEANpUATUs [6].

[ToMuMO (PYHKIIMOHANBHBIX ACHEKTOB, €IMHOE HH(POPMALMOHHOE
MPOCTPAHCTBO O0OECIEUNBAET TAPMOHUYHO PAOOTAIOMIMN KOMIUIEKC
oOmen CHUCTEMOU HOPMaTUBHO-CIIPAaBOYHOU uH(popmarm,
O0OBEIUHSIONIE COBOKYITHOCTh CIIPABOYHHKOB U KJIaCCU(UKATOPOB U
MO3BOJISIIOIIEH  HakamuBath W 3(P(GEeKTUBHO  00padaThIBaTh
uHpOpManMI0O U3 Pa3HOPOAHBIX HCTOYHHMKOB. Ilpm 3TOM poiib
HOPMaTHUBHO-CIIPABOYHOU uHbopMauu OKa3bIBaeTCsA
IJIaBEHCTBYIOLIEH, TaK KaK OHA SIBJIIETCSI OCHOBOM, KOTOPast MO3BOJISET
KOPPEKTHO BOCHPUHUMATH BCIO COBOKYITHOCTh AaHHBIX [7,8].

Hnpopmayuonnwiii ananuz u cucmema HCHU.

Becbma b dexTuBHOMN ABJISIETCS nH(OPMAITMOHHO-
OpUEHTHPOBAHHAsl MHTErpanus, IOMYyJSPHOCTh KOTOPOM CBs3aHa,
NpeXJae  BCEro, C  BBICOKOM  CTEMEHBIO  pPaCIpPOCTPAHECHHUS
MPOrpaMMHOr0 O00ECreYeHUs] Ha OCHOBE PEISIIMOHHBIX 0a3 aHHBIX, a
TAK>K€ COOTBETCTBYIOIIMX CTaHIAAPTOB [9].

OnHuM 13 coco0OB MOIYYEHHS MTOJHOTO U IEJIOCTHOTO KOMILJIEKCa
JAHHBIX SBJISIETCS MpOBeJeHHWE HMH(POPMALMOHHOTO aHalu3a U
CO3JaHUs €AUHON MOJICIN JTaHHBIX.

Kax 6b110 ckazano panee, HCHU - yCl1oBHO-TTOCTOSHHBIA KOMIIOHEHT
KOPIOpPAaTUBHOW HWH(POPMAIIMK, KOTOPBIM SBJISETCS OCHOBOM JJIs
yHU(UKAIUU TaHHBIX, (PUrypupytonme B Ou3Hec-mpoIeccax, a TakKe
perjlaMeHTalNU JeATEIbHOCTH OPraHU3aluu.
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Cucrema HCH oOecrieunBaer 1eJI0CTHOCTb, MOJHOTY U TOYHOCTh
uHpopMaIuu, TUPKYJIUPYIOUIEH B KOMIUIEKCE MHTETPUPOBAHHBIX Ha
€AMHONM OCHOBE MH(POPMAIIMOHHBIX CHCTEM.

IIpouecc CO3JaHMs CUCTEMBI HOPMAaTHUBHO-CIPABOYHOM
uH(OpMAIUU TIPEACTABISIET COOOM IMOCIIENOBATEILHOCTh OTEPAIINi,
KOTOPBIE MOKHO OOBETMHUTH B J1Ba OJI0Ka (puc. 4):

e OJIOK AQHATIMTHKH, B COCTaB  KOTOPOTO  BXOAWT  JTal
MH(GOPMAIIMOHHOTO aHaliu3a C Pa3pabOTKON OHTOJIOTMYECKOW MOJIENU
cuctembl HCU;

e 010K TEXHOJIOTUH, 00BEIUHSIOIIUN onepanuu
HETOCPEJCTBEHHON pa3paboTku komioHeHToB cuctembl HCHU, a
TaKxke o0ydeHus nepcoHana u BHeApeHus: cucrembl HCH.

Bnok aHanuTUKn

C6op nepeuyHoii uHhopmayuu:

. Komnnekc NepBUYHbIX AOKYMEHTOB

. MepeyeHb agpecos MHGOPMALMOHHOrOObMeHa

"
[:] KUX uy hop

. QOPMMPOBBHMQ 6asoBsoro nepeyHA AaHHbIX N UX aHAIMTUYECKNX NPU3HAKOB
e BoifBneHWe U GOPMUPOBAHWME CETEN CBABHOCTM 06BEKTOB MHGOPMALMK

Pa3pabomka modenu cucmemol HCU:
. dopmMMpoBaHKE CTPYKTYpPbl KOMMJ/IEKCA CMIPaBOYHWKOB 1 KacCUPUKATOpPOB
. PaspaboTka maTpuL, CBA3HOCTM KOMMNOHEHTOB cucTeMbl HCU 1 GyHKLIMOHANBHBIX CUCETM

Biok TexHonorum (pa3paboTtka v BHegpeHue)

= .

P cucmemb! HCU Ha ocHoee ebi6p ii Mpozp

. Pa3spaboTka cTpyKTypbl 6a3bl AaHHbIX HCK

. PaspaboTka UHTEPdECcoBbIX CXeM B3aMMOAEACTBIUA KOMNOHEHTOB cucTembl HCU 1 dyHKLMOHaNbHBIX
cuctem

v v v

Jo

PﬂSPﬂfom'“’ Komnaexca e Paspabomka Komnnexca Paspa6omka KomnneKca
K020 obec : pozp o6ec HCu: P obec Hcn:
. ::emaMEHTH N Moaynu . ApxuTeKTypa
. poueaypbl - Mpoueayps! . MpotoTun
. CueHapuu . TecTbl . CreHg
. MeToankn
v v
BHedpeHue cucmemb!

O6yueHue nepcoHana Heu

Puc. 4. Cmpykmypa npoyecca pazpabomxu cucmemvr HCU
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NudopmanimoHHblii  aHanu3 JOJDKEH TMPOBOAUTHCS B XOE
pa3paboTku (yHKIMOHAIBHBIX WH(POPMAIIMOHHBIX CHUCTEM (K TaKUM
CUCTEeMaM MOXXHO OTHOCUTb, HAampuUMep, Yy4YETHBIC, KaJpPOBBIE,
aJIMUHUCTpaTUBHBIE). B mporecce nHpopMamoHHOTo aHamu3a MOXKHO
BBIJICJIUTH ATAll - BBISIBJICHUS aHATUTHYECKUX MTPU3HAKOB.

3axnrouenue.

B mnponecce dyHkimonupoBanuss WHGOPMAIIMOHHBIX CHCTEM B
3aBHCHUMOCTH OT MX HAa3HAUYEHHUS MOXET MPOUCXOAUTh MHOTOKpAaTHas
TpaHchopmalis JaHHBIX B HHpopManuio U o0patHo. OTCyTcTBUE
KOOpJMHAIIMK Pa3paboTKu HH(MOPMAIMOHHBIX CUCTEM PA3TMYHBIMU
UCIIOJIHUTENIAMA  OOYCIIOBIMBAET BO3HMKHOBEHHME psiAa MpoOseM,
YCIIOKHSAIOIIKUX BO3MOXHOCTh COIVIACOBAaHHOW PAabOTHI CONMPSIKEHHBIX
cucteM. DPPEeKTUBHOCTh MHTETpalud MH(DOPMAIMOHHBIX CHUCTEM BO
MHOTOM  OIpENAENSAeTCS]  KOPPEKTHOCTBbIO  CO3/IaHUSl  CHUCTEMBI
HOPMaTHUBHO-CIIPABOYHOU uH(popmaru, OXBaThIBAIOILIEH
WH(POPMAIIMOHHBIE OOBEKTHI BCEX B3aMMOACHCTBYIOUIUX CHUCTEM, UYTO
MOXET OBbITh 00€eCre4yeHO Ha OCHOBE TMPOBEACHUS TIyOOKOro
MH()OPMAIMOHHOTO aHAU3A.
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PURIFICATION OF STORM WATER
FROM PETROLEUM PRODUCTS
Yankin G.D.}, Zamyatin A.V.2, Mitrofanov N.D.?
(Russian Federation) Email: Yankin511@scientifictext.ru

Yankin Georgiy Dmitrievich - Student;
2Zamyatin Aleksey Valerevich - Candidate of Technical Sciences,
Associate Professor;
*Mitrofanov Nikolay Georgievich - Candidate of Technical Sciences,
Associate Professor,
DEPARTMENT OF HIGHWAYS AND AIRFIELDS,
TYUMEN INDUSTRIAL UNIVERSITY,
TYUMEN

Abstract: in modern conditions of growth of industry and technology,
humanity produces more and more pollution, which adversely affects
the environment and, consequently, the life of the person himself. One
of the types of such pollution is oil products, which fall into the waters
of settlements with storm waters. A narrow list of materials limits the
ability to clean water from this type of pollution. Based on this, a
search for alternative materials was conducted, one of which is a
nonwoven geomaterial.

Keywords: nonwoven geomaterial, storm water, cleaning, oil products.

HNPUMEHEHUE 'TEOCUHTETHYECKOI'O MATEPUAJIA B
OYUCTKE JIMBHEBBIX BO/I OT HE®@TEINIPOAYKTOB
Suxun LY, 3amsarun A.B.°, Murtpodanos H.T'.°
(Poccuiickas Penepanus)

“Tuicun T eopeuti /[mumpuesuy — cmyoenm;
2Bamamun Anexceii Banepvesut — KanOudam mexHu4ecKux Hayx,
ooyenm,
SMumpopanos Huxonaii I'eopeuesuy - Kanoudam mexHuueckux Hayk,
ooyernm,
Kagedpa asmomoouIbHbiX 00pPo2 U A3P0OPOMO8,
TromeHcKuli UHOYCmMpUaIbHBIL YHUBEpCUmen,
2. Tromenw
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AHHOMAUUA. 8 COBPEMEHHBIX VCI08UAX POCMA NPOMBIUAECHHOCMU U
MEXHONI02ULl  Yen08eyecmso Npou3eooum 6ce Ooavue u 0oJvlie
3AepA3HEHUll, 4MO He2amusHO CKA3bleaemcs HaA dKoIo2uu U,
C1e008ameslbHO, HA HCU3HU camoco Yenoseka. OOHUM U3 U008 MAaKux
3aepA3HeHUll A8IAI0MCS He@menpooyKmoul, KOmopvle nonaoaom 8
aKeamopuu HACeNeHHbIX NYHKMO8 C JUBHEBbIMU B800aAMU. Y3Kuil
nepeyeHb Mamepuaios 02panuyueaen 803MONCHOCMU NO OYUCHIKE 800
om 0anHoeo euoda 3azpsaznenutl. Ha ocnosanuu smoeo npogeden nouck
AIbMEPHAMUBHBIX ~ MAMEPUAN0s, OOHUM U3 KOMOPHIX SAGISAEeMCs
2eomamepuan HemKaHulil.

Knwuesvie cnoea. wnemxauvlili 2eomamepuan, JNuUHesble B00bl,
ouUCmKa, HeghmenpooyKmol.

B coBpemennoit Poccun npoOiema OTCYTCTBUSL CHUCTEM OUYUCTKHU
JIMBHEBBIX BOJ HE SIBIIICTCS HOBOW WJIM YHUKAJIbHOW, OJTHAKO, B BUIY
BBICOKOW PECYPCOEMKOCTH OYMCTHBIE COOPYKEHMS yCTAHABIMBAKOTCS
nanexko He Besne. [IpoOimeMa OTCYTCTBHS OUYMCTHBIX COOPYXKEHUU
BCTpEYaeTcsi B Takux Tropojax kak: Tromenp [1], MxkeBck [2],
benropon [3], Camapa [4], Kanuaunrpag [5].

HeoOxoaxumocTh B OOJIBIINX KaITUTAJIOBIIOKEHUSIX IS
CTPOUTEIBCTBA U OOCTYKUBAHUSI OUYHUCTHBIX COOPYKEHUH JIMBHEBOTO
CTOKa CBSI3aHA OTYACTHU U CO CIIOHOCTHIO OOpAICHHS C MaTEepHaJIaMH,
[IPUMEHSAEMBIMUA B MEXAHUYECKON OUUCTKE.

OcHOBHas 1IeJIb MEXaHUYECKOW OYMCTKH — OTAECIEHUE B3BEIICHHBIX
BEIIECTB U HEPTEHPOIYKTOB, COJEPKAIIMXCA B JIMBHEBBIX Bojax. B
Ka4yeCTBE COOPYKECHUM U YCTPOMCTB MEXAHUUYECKOW OYUCTKUM MOTYT
IPUMEHATBCA ~ PELIETKU, CETKH, I[IECKOJOBKH, THAPOLMKIIOHBI
OTKPBITOTO W HAMOPHOTO THUNA, AaKKyMYJIUPYIOLIUME pE3epByaphl-
OTCTOMHUKH, HEPTEIOBYIIKU U QUIBTPHI.

CyTtp paloOThl JAHHBIX COOPYKEHHH M YCTPOMCTB COCTOHUT B
HCIIOJIb30BaHUN MEJIKOIIPO30PHBIX IIOBEPXHOCTEM, KOTOPBIE
MO3BOJISIIOT ~ MPOIYCKaTh BOJAY W  OCTABJIATh 3arpsi3HEHUS HA
ITOBEPXHOCTH.

B Bugy TOro, 4ro wmarepuainbl, NO3BOJSIOIINE 33EPKUBAThH
OOJBITYI0 YaCTh 3arpsA3HEHUMN, UMEIOT KOPOTKUH CPOK 3KCIUTyaTalluu
WM HYXKJIAIOTCS B JNajdbHEUIIEH yTHIM3aIuu, ObUT MPOBEACH TMOWCK
aIbTePHATUBHOIO BapHaHTa (PUIBTPYIOLIET0 MaTepuaia.
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B pamkax nabopaTopHOro wuccienoBaHus Oblla paccMOTpEHa
CIIOCOOHOCTh ~ T'€OCHHTETUYECKOIO0  HETKAaHOTO  UIJIONPOOMBHOIO
Marepuana yJIepKUBaTh HEPTEIPOIYKThI, COAECPKAIIMECS B JIUBHEBBIX
Bojgax. /g oarToro wumcnone3oBancs reomarepuan  JlopHHT C
MOBEPXHOCTHOM MIOTHOCTHIO 150 1/Mm2.

JlabopaTopHble HCIBITaHUS NPOBOAWINCH B COOTBETCTBUU C
HOPMATUBHOM JOKYMEHTAIMEN 10 OMpEeeICHUI0 YPPEKTa OUUCTKH OT
HePTENPOyKTOB [6].

Ucxomguwiii  pactBOp OBLT  coOpaH ¢ Tpex  Haubojee
pacnpocTpaHeHHBIX B ropojae TIOMEHM BHJIOB  CEIUTEOHOM
TEPPUTOPUHU: MArucTpajbHas yJWLAa C UHTEHCUBHBIM JBUKCHUEM —
nepeceyeHue  ynuubl  MenbHukaiite W yiaunsl - PecryOnmkuy;
COBpPEMEHHas >KWiasg 3acTpoilka — ynuna MBana CnoBnoBa y aoma
Nel9; yuacTok cenuTeOHONW TEPPUTOPUU C BBICOKMM YPOBHEM
0JlaroycTpoiicTBa M 4aCTOM MEXaHU3MPOBAHHON YOOPKOW TOPOMKHBIX
MOKPBITUM — TIEpeceueHue yauubl BoJogapckoro u  yiaumbl
BoponpoBoanas.

N3MmepeHne MaccoBOil KOHIEHTpalUM HEPTEMPOAYKTOB B MIpobax
CTOYHBIX BOJ MPOBOAWIOCH (IyOMETPUYECKUM METOJOM Ha
ananmu3arope xuakoctu “DJIFOOPAT-02” [6] B MCXOmHBIX Mpodax
CTOYHBIX JIUBHEBBIX BOJ M TOCI€ MPOMYCKaHUS HX 4Yepe3
GuUIBTPYIOMUA MaTepura.

B xone ananuza npo6 HEPTEIPOIYKTHI SKCTPATUPOBATUCH U3 TIPOO
CTOYHBIX JIMBHEBBIX BOJ TI'€KCAaHOM C IIOCIEAYIOIIUM H3MEPEHUEM
MHTEHCUBHOCTHU (IIyOpECUEHIIUH MOTYYEHHOTO HKCTPAKTA.

[Ipoba ¢ BOmOW TMEpPEHOCUTCS B JCIUTEIBHYIO BOPOHKY
BMecTHMOCTBIO 250 cm®. [Ipy momomu mumerkn ot6upaercst 10 cm®
reKcaHa, OIMOJIACKMBAIOT UM COCYJ, B KOTOPOM HaxoJuiach Mpo0da, u
MOMEIIAIOT B Ty € ACIUTEIbHYI0 BOPOHKY.

Cmech 3KCTparupyroT, MHTEHCUBHO BCTpsAxuBas |1 - 3 MHH, B cilydae
OMAacHOCTH O0Opa30BaHMs MPU SKCTPAKIMH YCTOMYMBOU SMYIbCUU
aKKypaTHO MEePEeMEIIMBAIOT HE MEHEE 3 MUH.

CMech OTCTaMBalOT O MOSIBJICHHUS MPO3PAYHOIO BEPXHEro CIOS.
Boanyto a3y cobuparoT B MepHbII HUIMHAP BMECTUMOCThIO 100 miu
250 cM3 u TOYHO (UKCHPYIOT €€ 00BheM. ['eKCaHOBBIM IKCTpaKT
MIEPEHOCST B KIOBETY YEPE3 BEPXHIOK YACTh JCIUTEIbHON BOPOHKH U
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U3MEPSIIOT MACCOBYH0 KOHLEHTPALMIO HE(PTENPOAYKTOB B JKCTpPAKTE
Ha aHaju3aTope *XuIKocTH «Pmoopat-02» B pexume «M3mepenue».

MaccoBast KoOHIeHTpalus HedTenpoaykKToB B mpobe Boabl X
OTIPEEIISIOT TI0 popMmyIie:

V.- K
_ G Vo Ky , Mr/am° (1)

np

X

rne: C,, — MaccoBas KOHIICHTpanus HEPTEIPOIYKTOB B
FEeKCAHOBOM IKCTPAKTE MPOOBI, MI/aM’,;

V, — 00beM rekcaHa, B3SIThIN JJI11 SKCTPAKIIHUH, e (10 CM3);

V,, — o0muit 00beM IIpoOsI, oM’

K1 — xoapdurment pazdaBieHus dKCTpakTa (COOTHOIIEHUS MEPHOU
KOJIOBI M aJTMKBOTHI IKCTpakTa). Tak Kak 3KCTPAKT HE ObLI pa30aBlieH,
To K;=1,0.

Pe3ynbTaThl U3MepeHus: MacCOBOM KOHIIEHTPAIMN HEPTEPOAYKTOB
MIpe/ICTaBJICHbI B Tabiuie 1

Tabnuya 1. Pe3ynbmamul usmepenuss Macco8ou KOHYeHmpayuu

HegmenpooyKkmoas
Konuenrpanus
Mexonnas He(PTEenpoaAyKTOB
PaccmarpuBaemsbiii | Homep KOHLIEHTpauus npo?g):;zﬂnﬂ
Y4acToK o0pa3ua | HepTenpoaYKTOB,
MI/IM ¢unbTpyromero
MaTtepuaJa,
MF/}1M3
[lepeceuenue ymuiist 1 0,593
MennHUKaiTe u 2 0,735 0,545
yruisl Pecryomikn 3 0,575
[lepeceuenue ynuibl 1 0,478
Bononapckoro u 2 0,541 0,494
YAARRL 3 0,508
BononpoBogHon
Vnuna UBana 1 0,3625
CroBrioBa y jomMa 2 0,450 0,450
Nel9 3 0,450

DDPeKT OYUCTKH MOBEPXHOCTHBIX BOJ OT 3arps3HSIONIMX BEIICCTB
ompenensiercs no Gopmyre:
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Coy —Couy .100% (2)

BX
rae: C,, — HCXOAHAs KOHIEHTpAIUs 3arps3HSIONIMX BEIIECTB,
3.
MI/IM”;
Cyoe — KOHILICHTPALIMS 3aTPSA3HSAIONINX BEIIECTB MOCIE MTPOXOKIACHUS

(QHIBTPYIOMEro MaTepraa, Mr/am".

I =

Tabnuya 2. dgpexm ouucmru no8epxHOCMHbIX 800 OM
3aepsA3HeHUll NOC/ie NPOXOAHCOeHUs PUILbMPYIOUje2o Mamepuaild

Konuenrpanus
} Hcxoanan 3arpA3HAKIIAX ekt
PaccmaTpuBaeMblii | KOHUEHTPaIUs BeEILECTB MocJjie OUMCTKH
yY4acToK 3arpsA3HAIOIIHX MPOXO0KIEHHUS % ’
BellecTB ¢unbTpyromero
MarepuaJa, Mmr/am3
Ilepeceuenue
yaup 0,735 0,571 22,31
MensHUKalTE 1
ynuisl Pecriybnuku
Ilepeceuenue
VIIULIBI
Bononapckoro u 0,541 0,493 8,72
VIIULIBI
Bonomnposognon
Vauna MBana
CrnoBrioBa y omMa 0,45 0,42 6,67
Nel9

Takum 006pa3om, HETKaHBIN UTIOPOOUBHOM reomaTtepual (JlopHuT-
150) sddexTuBeH B maHe 3aJepKaHUS YaCTU HEPTEHPOTYKTOB
(0=22,31-6,67%) npu HCXOOHOW HHM3KOM KOHIEHTparuu. Jis
PEKOMEHIAIMM K TPUMEHEHHWIO JTaHHOTO MaTephalia He TPaKTHUKe
HE0OX0JAMMO MPOBECTU JTa0OpPaTOPHBIE MCHBITAHUSA IO OMNPEIEICHUIO
s dexTa OUNCTKH NMPU BHICOKOW UCXOAHON KOHLEHTPAIUH.
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Abstract: the analysis of the current state of the technology of
processing of vanadium raw materials shows that the best way to
involve waste and ore raw materials into processing and to extract
five or more of the acidic vanadium is to explore or create the best
or worse solution and technology of clean vanadium. The raw
material base found in Uzbekistan is sufficient for the production of
vanadium and we propose the following technology. The problem of
taking Vanadium industry is solved by the use of vanadium, mainly
found in iron ore.

Keywords: vanadium, pentoxide is titanomagnetite, aqueous, selective
melting.

NCCIEJOBAHUE TEXHOJIOI'MYECKUX ITPOLHECCOB
PACITIPEAEJEHUSA BAHAJINYMA B Y3BEKUCTAHE
Boxumos B.P.l, Pama3onoB B.Y.Z, Apumnos AP
Xoramboea M.P.*, Typo6os III.H.’, Mamapaumos I'.®.°
(PecnyOsinka Y30eKkucTaH)

'Boxudos Baxpuddun Paxmudounosuy - cmapuiuii npenodasamens,
Kagheopa memainnypauu;
2Pamazonos Bobyp Viieyn yenu — cmyoenm;
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3 o
Apunos Asaz Pozukosuy - cmapwuil npenooasameins;
4 .
Xomamboesa Manuxa Pycmam xusu — cmyoenm,
5
Typobos Lllaxpuooun Hacpumounosuy — accucmenm,
Mamapaumos I atipam Papxodosuy — accucmenm,
Kageopa memannypauu, XUMUKO-Memaiiypeuieckull paxyiomem,
Hasoutickuti 2ocyoapcmeennblil 20pHblid UHCIUMYNI,
2. Hasou, Pecnybauxa Y36exucman

AHHOmMauuAa: aHAIU3  COBPEMEHHO20  COCMOSHUS — MEXHOI02UU
nepepadomKu  8aHAOUEB020 CbiPbsi NOKA3bIGAEM, YMO HAULYYULUM
CnocoboM 806JIeUeHUsT OMX0008 U PYOHO2O CblPpbsl 8 Nepepabomky u
u3gneyeHus: namu u Ooaee KUCIbIX 8AHAOULL S6AeMCs UCCIeO08aHUe
unu  cozoauue Jayqule2o Ui Xyouieeo pacmeopa u MmexHoa02Uu
yucmozo 6aumaous. Hatioennasa 6 Y30exucmaue covipvesas 6aza
docmamoyna Ol NpPoOU3BOOCMBA 6aHAOUS, U Mbl Npediazaem
credyrowyro  mexuonoeuro. Ilpobnemy ¢ npuemom e8aHaous 8
NPOMBIULIEHHOCIU — peuiaom nymem UCHONb308AHUS  6AHAOUSA, 8
OCHOBHOM HAXOOAWE20CS 8 JHCeNle3HOU pyoe.

Kntroueswie cnosa: sanaouii, namuokucoy mumanomazsHemuma, 600Has,
CeNleKMUBHO20 NIAGIeHUSL.

The most widely used area of Vanadium is the production of
special steel. The atomic dimension and the crystal lattice feature give
the vanadium an unlimited drop of iron. Vanadium's ability to produce
carbide is also very high. These properties of Vanadium are explained
by their positive effects on the properties of steel.

The problem of taking Vanadium in industry is solved by the use of
vanadium, mainly found in iron ore. After the magnetic enrichment of
iron ore or agglomerates in vanadium-containing compounds, 80% to
85% vanadium calcium is converted into vanadium.

Experiments have been made to process technogenic sources abroad
and experiments on the production of vanadium pentoxide from
technogenic wastes (Prof. 1.G. Gunko, Professor I.W. Chervony and
Associate Professor S. Gegorov). Currently, the main raw material for the
production of vanadium pentoxide is titanomagnetite, uranium and
polymetallic (uranium-vanadium, lead-zinc) ore, their main reserves are
in JAR, Russia, the USSR and the USA. However, vanadium porosene
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(V,0Os, production, ferrovanadium, etc.), due to increased prices for
mineral and energy resources, increasing environmental demand,
increasing the level of vanadium discharge from start-up raw materials
and the high level of fuel and energy complex emissions production
waste, modified catalysts for the production of sulfuric acid, titanic and
glinozemed (clay) production are of great importance in the industry.

The raw material base found in Uzbekistan is sufficient for the
production of vanadium and we propose the following technology.
Initially, the vanadium ore is burned and melted with aqueous and
acidic melting. The technology is primarily oxidized using NaCl or
Na,CO; together with an orally sodium salt. As a result, vanadium is
converted into a simple water-soluble (NaVO;) form.

The burning process is carried out at a temperature of 800-850° C.
The reaction results in the formation of Na,O and gaseous chlorine and
flies. The resulting Na,O reacts with the vanadium reaction below.

2 NaCl + 0,50, = Na,O + Cl,

Na,O + V,05 = 2NaVO;

The resulting vanadium compounds are well dissolved in water.

The burning conditions (According to the literature Kindyakov P.S.
Chemistry and technology rare and scattered elenents M.: 1976-
section 3. p.23-25) NaCl consumption 8-10%, temperature 800-850°C,
process the duration is 4-5 hours.

Table 1. The results of kinetics of burning of ore are experiment-1
Starting Vanadium is 6400 g / t, T = 700°C, technical soda dosage

Na,CO; 50 g/kg
Massa} and Massa of burning
. quantity of Amount elements
Time of product of
N bur;?r']ng Massa Na,CO;3; | Massa of Exit of
of [V] gr/kg burning burning
product, | mg/kg elements, | elements,
gr gr %
1 50 100 6,400 5 98.5 93.8
2 150 100 6,400 5 95.7 91.1
3 200 100 6,400 5 93.8 89.3
4 240 100 6,400 5 92.6 88.1
5 300 100 6,400 5 91.3 86.9
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Fig. 1. Graphic. When burnt at 700 °C, the color changed to gray.
Every 20-30 minutes we mix well. We did not get together.

Selective melting is carried out in aqueous and sulfuric acid
environments. The melting process is carried out in the mixing mix in
the acid-reactive reactor at n = 500 m/min and S : L= 1. 3. After
melting, the bottles are filtered off, washed in water, then soluble and
sediment analyzed. Table 1 presents the results of the analysis of
vanadium ore dissolved at various temperatures in sulphate acid.

Table 2. H,SO, =40g /1, S : L =1: 3; The initial amount is V-5100

gt
The results of selective melting of ores of sulfuric acid
Time, t=20-25°C t=40-65°C t=80-95°C
T ore, g/t E, % ore, g/t E, % ore, g/t E, %
V V V v V V
1 | 2100 58,8 1100 78,4 980 80,8
2 [ 1700 66,7 800 84,3 500 90,2
3 [ 1500 70,6 800 84,3 500 90,2
4 [1200 76,5 700 86,2 500 90,2

As can be seen in the table, the process temperature can range
from 20 to 25°C to 80-90°C, which can reduce the process time from
4 hours to 2 hours and increase the removal of vanadium from
76,5% to 90,2%.
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Table 3. The results of selective melting kinetics in sulfuric acid.
(H,SO4) =55¢g /1, T: J=1: 3; starting amount of V-6400 g/ t

No Time of the select Initial product Solution product

i} dissolving, Min [V], g/t pH V, mg/l E, %
1 30 6400 54 2785,6 43,5
2 60 6400 5,9 3592,3 56,1
3 80 6400 6,0 4389,7 68,6
4 100 6400 6,5 4987,9 77,9
5 120 6400 6,8 5385,9 84,2

In optimum conditions, the cesium was melted in a magnetic mixer
at a temperature of 40-550C, S: L = 1: 3, in a weak acidic atmosphere
in the H,SO, = 55¢/l atmosphere. The experiment was performed at
different time intervals, and it was found that there was an optimal
melt level in 2 hours. As a result, the ratio of vanadium decomposition
to the aqueous solution increased by 42,1%, and the total divorce rate
reached 84,2%. The results are illustrated in Table 1 and the time
dependence graph of the deformation process is described in graphic 1.
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Fig. 1. 2 graphic
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One of the main advantages of pyrometallurgy and vanadium ore
processing is that it can be easily dissolved in low-temperature water
or weak acids in low solids. The lowest Na,CO3 and technical soda in
Uzbekistan was selected for this purpose.
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At optimal conditions (650-700°C), the fractionation of vanadium
cetoxide at 84,29% for S: L = 1: 3, t = 40-55°C for 2 h when selecting well
in the concentration of H,SO, in the concentration of 50-55 g/l did.

Today, employees of a number of Navoi State Mining Institute are
doing their best to extract vanadium oxide from cheap raw materials
from local raw materials. In short, the production of five vanadium,
supporting the local raw materials, leads to a reduction in the amount
of vanadium imported from abroad, resulting in currency savings.
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Abstract: in this article, the investigation method of getting palladium
by melting abandoned electrolytic solutions with aqua regia
(HCI*HNOs) is highlighted. Also, the investigation methods of
selective drowning to purify from detrimental impurities to get
palladium powder, factors that impact on technological processes, the
definition of utilized new technologies and equipments are explained.
It’s impossible to imagine modern industry without palladium. It is
used widely in the electronics and chemical industry to make
accelerators and sturdier chemical equipment.

Keywords: palladium, cinder, ammonium chloride, the waste of
electrolytic solution, palladium powder, selective drowning, aqua
regia solution, filtration, washing, burning.
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HAYYHOE OBOCHOBAHMUME TEXHOJIOI'M ITOJIYYEHUSA
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'Boxuooe Baxpudoun Paxmudourosuy - cmapuiiii npenooasament;
2Hopog A60ynxyodyc @ypkam yanu — cnyoenn;
3Hyﬂamoea Llaxno bapnoesna — mazcucmp;
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>Ouunosa Maduna Bakcmuoposna - cmapuiuii npenooasamen;
®Xoamypodos epys @apxod yemu - mazucmp, npenodasamens,
Kagheopa memannypeuu, XUMUKO-Memaiypeuieckull paxyiomemn,
Haseoutickuti 2cocyoapcmeennvlii 2opHblil uHCIuUmym,

2. Haeou, Pecnybnuxa Y36exucman

AHHOmMauusa: 6 cmamve oceewaemcs Memoo  UCCAe008AHUS
NOJYYeHUs naniaous nymem niaeieHus 3a0POULEHHBIX
anekmpoaumudeckux pacmeoposé ¢ yapckou sookou (HCl * HNOg).
Taxoice  pasvachsaromess memoobl  UCCNe008AHUSL  CENLeKMUBHO20
VMONJeHuss Ol OYUCMKU OMm 6pPeOHbIX npumecell OJisl NOJYYeHUs
NOpowiKa nauiaous, ¢akxmopwl, luAOWUe HA MEXHOI02UYecKue
npoyeccvi, OnpeoeseHue UCNOb3YEeMbIX HOBbIX MEXHONo2Ul U
ooopyoosanusi. CoBpeMEHHYI0  NPOMBIULIEHHOCb — HEBO3MONCHO
npeocmasums  Oe3  nainaous. OH  WUPOKO  UCNOAb3YEMCs 8
INEKMPOHHOU U XUMUYECKOU NPOMBIUUIEHHOCMU OJIsl U320MOBIEHUS.
yckopumerel u 6ojiee NPOYHO20 XUMUYECKO20 000pYO008aAHUL.
Knwuesvie cnosa: nannaoui, wiiax, X10puo aMMOHUS, OMXOObL
INEKMPOUMULECKO20 DPACMBOPA, NOPOUIOK NAMLAOUS, CENLeKMUBHOE
VMONJeHue, pacmeop UYapckou 600KU, uibmpayus, npomMbléKda,
corcueatue.

The necessity of the research: Uzbekistan is considered a country
that is full of raw materials. Nowadays there is a great demand for rare
metals but their expansion on the earth is the lest. Immediately
introducing modern innovative technologies to the economic, social,
and other branches by using scientific and technical achievements
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comprehensively, is considered a significant necessity of the intensive
development of the Republic of Uzbekistan. And “map” to carry out
the strategy, approved the scales to develop the country innovatively,
until the year 2030.

For this reason, by enhancing the production, extracting rare metals
from ore has become a serious problem. The production and recycling
of noble metals are considered accelerators of the technical industry,
academic A.E. Fersman named them “vitamins of industry”.

The point of the research: The points of the research are
abandoned electrolytic sludge and solutions in NMMC and AMMLC.
The method of the research consists of extraction scheme and
technologies to get palladium powder from abandoned electrolytes
with brand new technologies.

Colossal palladium mines are located in Russia (Norilsk,
Talnakh), Africa (Transvaal), Canada, Australia and in Columbia.
The largest palladium producer is “Nornikel” (it’s share is 40% of
worldwide production).

It’s impossible to imagine modern industry without palladium. It is
used widely in the electronics and chemical industry to make
accelerators and sturdier chemical equipment.

The method of forming palladium from platinum-palladium chloride
solution is known, it is based on drowning the salt hexa-chlorine-
platinum ammonium, filtering palladium to get rid of impurities.

Main drawback of this method is the excessive amount of platinum
in the palladium solution. Another discomfort it that, in the solution
there is not only excessive amounts of platinum, also, other metals are
found in a large amounts and complication of the process of refining to
get purified palladium.

The technology “Separating palladium from gold and silver refining
room solutions” made by AMMC staff and researchers. Offering
brand-new technic scheme is shown on the 1% picture, process 14. And
it’s duration is 24-26 hours. In this process, it is possible to get 82 %
palladium through 50 mg/liter waste (abandoned) solution.

The research spotlights melting platinum and palladium with aqua
regia (HNO3*HCI) completely, then using selective drowning or other
ways to clean the solution from platinum and other impurities and
getting purified palladium powder.
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First of all, gold and silver are separated from red sludge came from
cooper and nickel production, then electrolytic solutions which
contain 50-200mg/liter palladium are mixed with thiourea solution in
the mixing reactor within 15-30 minutes.

Pa(NO3),+SC(NH2),=[Pd(SC(NH_),](NOs),

Palladium-thiourea complex compound is drowned until it contains
1500-2000grs palladium, then it is filtrated. And manipulated in water
until it’s pH level gets 5. Dried under vacuum then sent to the
incineration process. As a result, palladium-thiourea complex is
decomposed to palladium oxides and gases.

[Pa(SC(NH>)2](NO3),=PdO*PdO,+8NO,+2S0,+2C0O,+4H,

Black palladium oxide scald is grinded and sent to hydrazine
solution for restitution process.

PdO*PdO,+N,H,=Pd*PdO+N,+ H,0O

2Pd*PdO+ N,H,; =4Pd+ N,+ H,0
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Fig. 1. Technic scheme of recycling palladium powder
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Reformed palladium product is washed with distilled water
thoroughly, in order to get rid of hydrazine remnant and burnt under
100°C. Dried product is dissolved in aqua regia solution. In this case, 2
liters of aqua regia is used to dissolve 100 grs of palladium.

3Pd+12HCI+4HNO;=3PdCIl;+4NO+8H,0

Dissolving process lasts 1-2 hours with regular heating and the
amount of palladium makes up 50 grs/liter.

Due to the powerfulness of aqua regia solution, the metal platinum
Is also dissolved in the same time.

3Pt+12HCI+4HNO;=3PtCl;+4NO+8H,0

In order to drown platinum selectively, Ammonium chloride is
added.

3PtC|4+6NH4C|:3(NH4)2PtC|6

The advantage of learnt and used methods during the research is
that, in order to purify palladium from unnecessary impurities, unique
technic is prepared to remove each metal. Ammonium chloride gives
chance to remove platinum, ammonium hydroxide is used to clean
maximally from copper, nickel, iron. As a result we can get high
quality purified palladium powder.

In consequence of adding ammonium hydroxide to palladium tetra-
chloride, palladium stays in a pure statement in the solution, other
metals sink due to hydroxide combination.

PdCl4;+4NH,OH=Pd(NH,),Cl,+4H,0

Extra metals sink according to below shown reactions.

1) FeCl,+2NH,OH=Fe(OH),+2NH,CI

2) CuCl,+2NH,OH=Cu(OH),+2NH,CI

3) NiCl,+2NH4OH=Ni(OH),=+2NH,Cl,

Then to discard unnecessary sediments, solution is filtrated, trash is
caught up, necessary compound stays in the solution. Palladium in the
solution is drowned with chloride acid in chlorine-pallados-amine
condition.

Pd(NH3),Cl;+2HCI=Pd(NH3;),Cl;+2NH,CI

To get 100 grs palladium powder 1 liter of chloride acid is required.
Condition is acidic, pH=1-2.

Appeared chlorine-pallados-amine is burnt under high temperature
to get palladium metal.

Pd(NH3)2C|4:Pd+4HC|+N2+H2
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Formed palladium powder saves very little amount of extra metals,
in order to clean impurities, formic acid (HCOOH) and lemon acid
((HOOCCH,),C(OH)COOH) solutions are added. Palladium powder
that is cleaned from impurities is washed with distilled water, dried
and eventually 99,90% hallmark palladium powder is formed.

Offered technology helps to solve below given tasks:

1. Eases and improves the technology to get recycled palladium
powder. Before used technology required 40-50 different processes
and lasted up to 60-70 hours, also the technology was extremely
complicated.

2. As a result of new technology, the level of separating metal from
the solution increased from 60% to 82%.

3. The level of purity of recycled palladium powder is exceeded
until 99,90%.

The advantages of innovative technology are that:

Recycling high purity level palladium powder with low electricity
usage, increasing production efficiency, saving chemical reagents and
the chance of separating noble metals in a complex statement.
According to the ecologic aspects, research method is harmless to the
environment, the ways to dissolve appeared waste solutions in alkaline
solution are completely studied. In AMMC’s copper melting plant, the
research of getting recycled palladium powder is investigated too
many with with different dilution level solutions. And optimal regime
is chosen. The compound of palladium powder that is formed through
the research is shown in the table.

As a result of experiment, in favor of new offered technology, it is
achieved to get 99,90% palladium powder which meets world
standard. Main news of the technology are correctly utilization of
technic scheme of dissolving in aqua regia solution and the usage of
selective drowning to clean from impurities and uncomparability of
lemon acid (HOOCCH,),C(OH)COOH) in the final cleaning process.
As a result of using the technology widely, leads to achieve high
economic efficiency due to separating extra valuable components.
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