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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).

THE FRACTAL DIMENSION OF SURFACE POLLUTION FIELDS:
THE DEPENDENCE ON SOURCES LOCATION

Shinkarenko A.A.!, Gubarev S.V."%, Berg D.B."?, Manzhurov LL.!

1 Institute of Industrial Ecology Ural branch of RAS, Ekaterinburg, Russia
(620219, Ekaterinburg, street S.Kovalevskoy, 20), e-mail: aashink@yandex.ru
2 Federal State Autonomous Educational Institution of Higher Professional Education «Ural Federal University
named after the first President of Russia B.N. Yeltsin», Ekaterinburg, Russia (620002, Ekaterinburg, street Mira, 20)

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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