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HUCCJIEJOBAHUE OYUCTKHA BO/IbI JIJEKTPOXUMHWYECKHUM CIIOCOBOM
B HECTAIIMOHAPHOM SJIEKTPUYECKOM IOJIE C TOCJIEAYIOIIEN KOAT VJISILIIUE
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Onnnm 13 Hanboree MePCTIEKTHBHBIX HATPABIIEHNH OYMCTKH BOZIBI OT HOHOB METAILIOB SIBISTIOTCS YMEKTPOXUMHIIECKHE
METO/IbI C IIPUMEHEHUEM HEPACTBOPUMBIX IEKTPOJOB U IIEPEMEHHOIO ACUMMETPUYHOIO ToKa. OJJHAKO JaHHbIE METO/bI Me-
FOT CBOM HEIOCTATKH — HEBBICOKAS CTENICHb OYKCTKH M 3HAYUTENBHbIE yiebHbIe sHeprosarparsl (1,5-2 (kBr-a)/m3). B crarse
TIPEZICTABIICHBI PE3YJIBTAThl SKCIIEPHMEHTAIIBHBIX UCCIISIOBAHNN AIEKTPOXHMUYECKOTO CII0oc00a OYHCTKH BOIBI B HECTAINO-
HAPHOM 3MEKTPHYECKOM TI0JIE C MOCIEMYIONIEH KOaryysiiel, MO3BOSIONIET0 YBEIMIUTh CTENEHb OUUCTKU BOABI OT HOHOB
METAJUIOB TIPY MAJIBIX YAeIbHBIX dHepro3arparax (0,34 (kBr-1)/M3). MakcuManbHas CTENeHb OYUCTKU BOJIBI OT BCEX paccMa-
TPUBAEMbIX HOHOB JIOCTUTAJIACh IIPHU MPOITYCKAHNK Yepe3 Hee MEPEMEHHOI0 aCHMMETPHUYHOIO ToKa B Kommmuectse 300 K/ ¢
HCIIOIB30BAaHNEM HEPACTBOPUMBIX Pa3HOPOIHBIX MIEKTPonoB (Hepskasetomast cranb 12X 18H10T, turanossrii crumas OT 4-0),
BBEJICHUH KOAryJIsIHTa — CepHOKHCIOrO xerne3a FeSO4-7H20, nadanbHas KOHIIEHTpAI|s KOTOPOTO MPEBbIIIaia HaYaIbHYIO
KOHLICHTPALIIIO KayKJI0I0 YaI1EMOr0 HOHA B 2,5 pasa, 1 JajlbHelIeM oTcTauBaHuu B TedeHue 10 cyTok.
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Electrochemical methods using insoluble electrodes and asymmetric alternating current is the most promising area
of water treatment from metal ions. However, these methods have certain disadvantages - low degree of purification and
high specific energy consumption (1.5-2 (kW-h)/m3). This article presents the results obtained by experimental studies
of electrochemical method of water treatment in a non-stationary electric field followed by coagulation, which allows to
increase the degree of water purification from metal ions and decrease specific energy consumption (0.34 (kW-h)/m3).
The maximum degree of water purification from all specified ions was achieved by passing through it asymmetrical
alternating current 300 coulomb/l with application of insoluble dissimilar electrodes (stainless steel 12X18H10T and
titanium alloy OT 4-0), introducing coagulating agent - ferrous sulphate (FeSO4-7H20), the initial concentration of
which was by 2.5 higher than the initial concentration of each ion removed, and subsequent settling during 10 days.
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PaccmarpuBaroTcst BOMPOCHI MPOrHO3MPOBAHNS MOKA3aTeneil MOPAIbHOM JONTOBEYHOCTH PACPEAEICHHBIX NH(pOpMAIH-
OHHBIX CHCTEM B CITy4ae, KOIJia IPee/IbHOE COCTOSIHNE MH(OPMALIMOHHOMN CHCTEMbI HACTYIIAET U3-3a CHIDKCHHS BO3MOKHOCTEH
BOCCTAHOBJICHHSI €€ PECypca M0 MPUIHMHE MOPAIIGHOTO CTApEHHs MEMEHTHOH 0a3bl, TEXHOIOTHIT PEMOHTA, CHSTHSI C TIPOM3BO/-
CTBa KOMIUIEKTYOIMX. [IporHo3HpoBaHKe OCYIIECTBIIAETCS HA OCHOBE JMHAMMUYECKOIO MHOTOMOJIENIBHOIO AHAIM3a BKIIAZIOB
PA3IMUHBIX TP IEMEHTOB 00OPYIOBAHS M MOICHCTEMBI BOCCTAHOBIICHHSI TEXHIYECKOTO PECYpCca B M3MEHEHHE BEPOSITHO-
CTU HEJIOCTIIKEHHUS TIPEIENIBHOTO COCTOAHMS. [IpUBE/ICHO BIEPBbIC MOMYyUYEHHOE AHAIMTUYECKOE BBIPAKEHUE, TIO3BOJIIOLIEE B
00I1IeM BHJIE OLICHUTH BETMYMHY TaMMa-TIPOLICHTHOTO OCTATOYHOTO CPOKa CITY’KOBI HH()OPMAIIMOHHON CHCTEMBI, KaK peIlcHHe
MHTErPaIbHOTO YPaBHEHUs1 MOPAJIbHOIO CTapeHHst Tperbero pona. Ormcan crnocod UTepaliOHHOrO MPHOMIKEHHOTO PeLIeHNUs
JIaHHOTO ypaBHeHusI. [lomyuens! BEIpayKeHHs [Tl OLIEHUBAHKSI IPEZIENbHBIX 3HAUEHUH NoKa3aTeielt MOpajabHON JI0JITOBEYHOCTH
MH(POPMALOHHON CHCTEMBbI KaK HPH HIEaIbHOI MOICHCTEME BOCCTAHOBIICHNUS PECYPCa, TaK U IPH HOJIHOM €€ OTCYTCTBHHL.
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WITH REGARD TO THE PROGRESSIVE RESTRICTIONS ON THE POSSIBILITY
OF RESOURCE RECOVERY ELEMENT BASE

Shestopalova O.L.

A Branch «Voskhod» of the Moscow aviation institute (national research university) in Baikonur, Baikonur,
Republic of Kazakhstan (468320, Republic of Kazakhstan, Baikonur, Gagarin Ave

The article deals with the moral durability indicators forecasting of the distributed information systems. Dealt
with a situation where the limit state of the information system occurs due to reduction options for restoration of its
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resource. The reasons for this is the obsolescence of the hardware components, technologies of repair, removal from the
production of components. Forecasting is performed on the basis of the dynamic multi-model analysis of contributions
of different groups of the equipment items and subsystems recovery of a technical resource in changing the limiting
state probability. Is given for the first time obtained the analytical expression, allowing you in general assess the
magnitude of gamma percentage of the residual service life of the information system as the solution of an integral
equation of the obsolescence of the third kind. The method of iterative approximate solution of this equation described.
The expressions are obtained for the evaluation of limit values of indicators moral durability of the information system,
as at the ideal subsystem resource recovery, and its total absence.
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[puBeneHa MeToaMKa pacueTa 3HAYCHUST (PPAKTATBHOU Pa3MEPHOCTH MOJICH MOBEPXHOCTHBIX 3arps3HEHUM, Oa-
3UPYIOMIAsCS HAa U3YYCHHH 3aBHCHMOCTH MACChl 3arpsi3HSIONIErO BEIIECTBA OT 3aHMMAeMON MM IUIOMIAM TPH KOH-
[CHTPAIIMK BBIIIE 33JaHHOTO YPOBHS, MOCTPOCHHOW B BAXKIBI JIOTApU(PMUICCKUX KOOpauHaTax. MccrnenoBaHa 3a-
BHUCHMOCTb 3HauCHUsI (PPaKTaNbHON pa3MEPHOCTH MOJIEH MOBEPXHOCTHBIX 3arpsI3HEHHUI OT KOJMYECTBA M B3AHMHOTO
PacIONIOKEHUsT UCTOUYHHUKOB. [10J1s1 3arpsi3HEHNIT pacCUMTaHBI 10 IMUTAIIMOHHON MOJICTTH KJIETOUHBIX aBTOMATOB A 1,
2, 3, 4-X TOYEUHBIX HCTOYHUKOB OJIMHAKOBON MOIIHOCTH, HAXOSIIMXCS BOJIM3U U HA YAaJ€HHU IPYT OT APYra IpH OT-
CyTCTBUH BeTpa. Kputeprem ynaieHHOCTH HCTOYHUKOB JAPYT OT IpyTa SBISCTCS MOJTHAS ITHPHHA Ha TIOJIOBHHE BBICOTHI
R pacnpenesnenus 3arpsi3HeHHs OJIHOTO HCTOYHUKA. Pa3Mep MoenbHOTO 1mosist 2X2 KM, BeicoTa arMocdepsl — 1 kv. 3Ha-
yenne (pakranbHOi pazmeproctd (0T 1,88+0,01 mo 1,591+0,003) yMeHbIIaeTCs ¢ YBEIMUCHHEM YHCIa HCTOUHHKOB
TOJIBKO IIPU UX OIN3KOM PacIoNoKeHHH (PacCTOSTHIE MEXKIY IEHTPAMH HCTOYHHUKOB nopsiaka 1,2 R).
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The method of calculating the fractal dimension of dirt surface fields, based on studying the dependence
of the pollutant mass and the occupied area formed in double logarithmic coordinates at concentrations above
the specified level is introduced. The fractal dimension value of the surface pollution fields dependence on the
number and mutual arrangement of sources has been researched. The fields of pollution have been calculated by
a cellular automata simulation model for 1,2,2,4-point sources of equal emission power which had been located
close to and far away from each other, wind velocity = 0. The criterion for distance between sources is the full
width at a half maximum (FWHM) R of single-source pollution spread. The field model size is 2x2 km, the
atmosphere height is 1 km. The fractal dimension value (from Df = 1,884+0,01 to 1,5914+0,003) decreases with
the source number increase only when they are close to each other (the distance between the sources centers is
on the order of 1,2 R).
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B pesynberare aHanm3a CymecTBYIOLICH METOIUKH MPOCKTUPOBAHUS OIEpPAIMid IIOCKOTO NUIH(OBAHUS TICPH-
(epueil kpyra yCTaHOBJICHO, YTO OCHOBHBIM HEIOCTATKOM SIBIISICTCS JKECTKOE 3a/IaHKe KOJIMYECTBa pabouuX XOI0B.
IIpennaraercs nenuTh NPUIYCK HA CTAJWU U ONTUMHU3UPOBATH KOJIMYECTBO pabOYHMX XOJI0B Ha KaXI0i W3 HuX. MH-
CTPYMEHTOM OINTHUMH3ALMHU SIBIISICTCS] KOMIUICKCHAST MOJIENb MPOLIECCa, YUUTHIBAIOIIAS OCHOBHBIC MEXaHUYECKHE, Te-
IIOPU3MYECKIE U CHIIOBBIC 0cOOeHHOCTH. OCHOBOW KOMIUIEKCHOM MOJICIH SIBIISICTCS pa3paboTaHHAasi TeOMETPUYCCKAst
mozenb GopMupoBanus HUTH(GOBAHHON MOBEPXHOCTH U CheMa IPHITYCKa, MO3BOJIIIONIAs TPOTHO3UPOBATH MUKPOpE-
nbed 3aroTOBKU Ha KaXJI0M padodem xofe ctona. COnpsHKeHUEe reOMETPUICCKON MOJICIH € CYIIECTBYFOIIUMHU TEILIO-
(bu3HYIECKOil M CHUIIOBOW MO3BOJMIIO PEaM30BaTh KOMILICKCHYIO HMHUTAIMOHHYIO MOJelb. VICIoap30BaHIe MOACIH
MMO3BOJISICT PACYCTHBIM IyTEM IIOJy4aTh MapamMeTpbl 00paOOTKH: IIECPOXOBATOCTH, IIYOWHBI MPIKOTA W BEITHYUHBI
YIOPYTHX OTKaTHi. Pa3paboTaHHasi KOMILICKCHAsT MOJIEIb SIBJISIETCS OCHOBOM /IS ONTHMU3ALIUH KOJIHYeCcTBa pabodnx
XOJIOB Ha CTasIX 00pabOTKH.
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