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TIME SERIES ANALYSIS OF CASH WITHDRAWAL FROM ATMS
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Scoping of collection necessary for optimum performance of a network of ATMs during the particular period
relies on prediction of daily average removal of cash from the ATM. Research objective - determination of persistence
of a number of removals of cash. Prediction of removal of money via ATMs, has to consider that a number of daily
average removals of cash is a random time series. The mathematical model of prediction of a time series of daily average
removals depends on persistence or anti-persistence of an initial row. The model of determination of persistence of a
time series relies on carrying out R\S of the analysis on Hurst’s method. Calculation of Hurst exponent for a time
series of daily average removals of cash from 6arkomaroB was carried out by means of Microsoft Excel. The executed
calculations showed difference of a time series from random walks. Use of Hurst exponents will allow to construct
more qualitatively model of prediction of daily average removal of cash.
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[TpuBeneHsb! 00IIME CBEICHUS O XapaKTePHBIX 0COOCHHOCTSIX pa3pabOTKH KOMITBIOTEPHBIX CUMYJISITOPOB TEXHH-
yeckux cucteM. IIpeanpuHsTa momsITKa AeTaln3upOBaTh U CTPYKTYPUPOBATh JaHHBIE, 00PabOTKa KOTOPBIX OCYIIECT-
BIIICTCS CUMYJIITOPOM B BUPTyaslbHOH cpezie. CHOpMHPOBAHO TEOPETHUECKOE IPEACTABICHHUE LEIOCTHOH MOJey,
OIICBIBAIONICH BUPTYaNbHBIH 00BEKT yrpasnenus. [logpoOHo nccinenoBanbl IpoOIeMbl, BO3HUKAIONINE P IepeHoce
0o0BeKTa YIPaBICHUS 3 PealbHOW OKpY)Karolel cpesbl B BUPTyalbHOE NMPOCTPAHCTBO CHMYIISITOPA, U MPE/IOKEHBI
MyTH UX pemreHus. [Ipon3Benén aHamm3 CymecTBYIONIMX OOBEKTOB YIPABIEHHS W BBHIOOP MOIXOJSIIETO MPOTOTHIIA.
Teoperuueckas 6a3a, ONMCHIBAIOILAS IPOLIECCHI B POOOTOTEXHUKE, IPUMEHEHA ISl Oy YeHHs 3aBUCUMOCTEH!, He00X0-
JVMBIX JUISL ONpEeICHIs TapaMeTPOB BUPTYaIbHOTO 00BeKTa yrpaBiaeHus. [lomydeHHbIe 3aKOHOMEPHOCTH COTIIAco-
BaHBI C paHee MPEJICTABICHHON MOJIEIIbIO, OIMCHIBAIOIICH PUHIMIIBI JSUCTBHUS U OTPAHUYCHHUS Pa0OTHI BUPTYAJIBHBIX
00BEKTOB yNpaBieHus. JJOCTUTHyTa [ETOCTHOCT M HEMPOTHBOPEUUBOCTD BCEX ONMUCAHHBIX MOJCHCTEM U O110K0B. [To-
JIy4eH ITOJHOLCHHBII TeOpEeTHYEeCKUii 0a3uc, CIIOCOOHBIH cTaTh (GyHIAMEHTOM JUIsl (JOPMHUPOBAHUS HHTEIUICKTYaIbHON
CHCTEMBI JUArHOCTHKHU TTOBEICHUS BUPTYaTbHOTO POOOTA.
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e-mail: adm@kgtu.kuban.ru

The common information about particular qualities of the development of computer simulators of technical
systems is presented. There is performed an attempt to itemize and to structure the data, which is being maintained
by the simulator in the virtual environment. There is formed the theoretical representation of holistic model, which
describes the virtual object of managing. The problems, emerging at transferring of the object of managing from real
environment to virtual space of simulator, are researched and the ways of solving them are suggested. The analysis
of the existing objects of managing and the selection of proper prototype are performed. The theoretical basis, which
describes processes of robotics, applied for obtaining of the dependencies, required for the determination of parameters
of the virtual object of managing. The obtained regularities are agreed with the previously presented model, describing
functions and restrictions of the action of virtual object of managing. The continuity and the consistency of all of the
described subsystems and blocks are achieved. There is obtained the theoretical basis, which is able to become the
fundament for the future intellectual system of the virtual robot’s actions diagnostics.
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Jlano 0o00oCHOBaHHE aKTyaJbHOCTH 33J1a4d MHTEJUICKTYaJIH3alud CO3aBaEMON CHCTEMbl KOMIIBIOTEPHOH CHUMY-
nsuu poborta. [IpeacTaBieHbl MOMyYeHHBIE B MPEABIYIINX PadOTaX MAaTeMaTHUYCCKUE 3aBUCUMOCTH, SBIISIOIINCCS
TEOPETHYECKUM ONMUCAHHEM BHPTYAJIbHOTO 00BEKTa YIpPABICHUs. YKa3aHO, KaKO€ 3HAYCHHE JaHHbIH TEOPETHUSCKHUN
0a3uc UMeeT IS CO3aBaeMON HHTEIUICKTYaIbHOM CHCTEMBI aHAIN3a (QYHKIMOHUPOBAHHS BUPTYaJIbHOTO podoTa. Pac-
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CMOTpEHBI aCIEKThI, BOSHUKAIOIINE P MEePeXo/ie K MIPAKTHIECKOMY HCCIIEI0BAaHNIO POOOTH3NPOBAHHBIX IPOIIECCOB.
Ormmcan BEIOpaHHBIN IS IpHMepa KT QyHKIIMOHUPOBaHUS poOoTa. OCOOEHHOCTH U ITapaMeTphl BEIOPAHHOTO IIHKJIA
TpaHC(HOPMHPOBAHBI B COCTOSHUE, IIPUTOIHOE ISl TIPEICTABICHUS JAHHBIX B KAUeCTBE MPOAYKIIMOHHOW MOZEIIH 3Ha-
HUH. [ToCTpOCHO NIepeBO JIOTMYECKOTO BBIBOJA, ONHCHIBAIOIIEE MIPOLECC MHTEIUIEKTYalbHOTO aHajIn3a BEIOPAHHOTO
LUKJIA BO BpeMeHH. PacumpoBansl Hanboree 3HaYMMbIE BEPIIMHBI 3TOTO JepeBa. BeIOOpOUHO OmmcaHbl KITFOYEBbIE
(daxTel 1 npaBmia 6a3bl 3HAHWI MHTEIUIEKTYAJIbHOH cucTeMbl. IlomydeHsl Bce HeoOXOqUMBbIe JTaHHbIE JUIS CO3aHUS
COOTBETCTBYIOIIEH HKCHEPTHOH CHCTEMBI MHTEIIEKTYaIbHOTO aHamM3a (DYHKIMOHHPOBAHUS BHPTYaIbHOTO poOOTA.
JlaHbI peKOMEHIaIMK K MPOrpaMMHOI peatn3aliy 00CykK1aeMoi SKCIEPTHON CHCTEMBI C MEXaHU3MOM IMPSIMOTO JIO-
THYECKOTO BBIBOJIA Ha SI3BIKE BBICOKOTO YPOBHSL.
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There is explained why the task of intellectualization of the system, which is being created for computer simulation
of robot, is topical. The mathematical dependencies describing the theoretical base of the virtual object of managing
are presented. It is pointed, how this theoretic basis is significant for the intellectual system, which is being created for
analysis of the virtual robot’s operation. The aspects, emerging at switching to the practical researching of robotized
processes, are analyzed. The cycle of robot’s operation, which has been chosen as an example, is described. The features
and parameters of the selected cycle are transformed in the condition, available for the representation of that data as
production system. There was created the inference tree, which describes the process of intellectual analysis of the
chosen cycle in time. The most important positions of the tree are determined and described. The key facts and rules of
the expert system, which is being created, are described selectively. There is obtained all the necessary data for creation
of the proper expert system of analysis of the virtual robot’s operation. There are proposed recommendations for
program implementation of the discussed expert system with forward chaining on high-level programming language.
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TPAHCIIOPTA OBIIETO IMOJIB30BAHUSA, MEHAIOIIUX TUIT OBCJTYKUBAHUSA
B COOTBETCTBUM C UBMEHEHUEM CITPOCA HA TIEPEBO3KHU ITACCAKUPOB

YeboTapés A.B., 'opes A.D.

T'OY BIIO «Caunkt-IletepOyprekuii rocy1apCTBEHHBIN apXUTEKTYpHO-CTPOUTEIbHBIN YHUBEpCUTETY, Poccus,
Cankr-ITerepOypr (CII0, yn.2-as Kpacnoapmetickas, 4), e-mail:cheb_andrey@mail.ru

B naHHOiT cTaTbe 0TOOpAKEHBI MPE/IOKEHHUS O YITYUIISHUIO PabOThI CHCTEM FOPOJICKOTO [TACCAKUPCKOIO TPAHCTIOP-
Ta 0OIIIETO MOJTB30BAHMSI U TTOBBIIICHUIO KAYeCTBA TPAHCIIOPTHOTO 00CITY)KUBAHHS HACEIICHHS ITYTEM CO3/IaHuUsI KOMOMHHPO-
BAHHOM METOJMKU (DYHKIIHOHUPOBAHMS CHCTEM TPAHCIIOPTa OOLLIETO MOJIb30BaHKs. YCTaHOBJICHO, YTO HPU HU3KHX 3HA4Ye-
HUSIX T1ACCAKUPOIIOTOKA paboTa MOBUIKHOTO COCTaBa MO (PMKCHPOBAHHOMY MHTEpBAITY HellelIecoo0pasHa, TaK KaK Majible
3HAYEHHs BEJIMUMHBI [TACCAKUPOIIOTOKA TIOBJICKYT YMEHBIIICHHE YHCIIa 3a/1eHCTBOBAHHOIO MOBIKHOIO COCTABA M TEM Ca-
MBbIM YBEJIMYECHHE BPEMEHH HHTEpBaJIa JIBHKCHHUS, @ padOTa MOIBIYKHOTO COCTABA [0 TPEOOBAHUIO MOXKET HE TOJIBKO TTOBbI-
CHTb Ka4eCTBO OOCITYKHBaHHsI, HO U CHU3UTH OOLIHNIA TIpOOer MOABIKHOTO COCTaBa. B 0T/IHYHE OT CyIIECTBYONINX METOIUK
OpraHu3aluy paboThl TOPOJICKOTO OOIIECTBEHHOTO TPAHCIIOPTA, B pa3pabaTbiBAEMON METOMKE HA OCHOBE HCCIICIOBAHMUS
Y aHaJIM3a JIAHHBIX PACIPE/IC/ICHHUsI TACCAKMPOIIOTOKA 10 BPEMEHH CYTOK y4TEHA BOSMOKHOCTH CMEHBI PEXKHUMA PaboThI
CHCTEMBI TOPOJICKOTO OOIIECTBEHHOTO TPAHCIIOPTA B 3aBUCUMOCTH OT CYTOYHOTO KoJieOaHust 00beMa MaccakUpOoIoTOKa.
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This article displays suggestions for improvement of urban passenger transport and the quality of transport
services through the creation of a combined method of functioning of systems of public transport. Found that at low
passenger operation of rolling stock on a fixed interval is impractical, since small values of passenger entail reducing
the number of the involved vehicles, and thus increasing the time interval of the movement, and the work of the rolling
stock on demand can not only improve the quality of service but also reduce the total mileage of vehicles. In contrast to
existing methods of organization of urban public transport in developing a methodology based on the study and analysis
of the distribution of passenger traffic by time of day, take into account the possibility to change the operation of the
system of public transport, depending on the daily fluctuations in the volume of passenger traffic.
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