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Non-stationary processes reflecting technological, economic, social, biological, physical phenomena
are characterized by quantitative and qualitative characteristics, which are inherent by intermittent,
evolving growth and regulation of parameters over time.

The most suitable mechanism for describing such processes during formalization are dynamic
random time series, that allow the use of adaptive modeling methods to develop methods and algorithms
for regulating descriptive parameters. An important point here is that in order to achieve model
adaptability, it is necessary to use predictive functions that can produce the values of required indicators
on the basis of preceding members of time series.

In this study we considered the modeling of non-stationary discrete systems describing processes
like payment of educational contracts, electricity consumption, the sale of perishable goods that are
carried out in conditions of time constraints and delays in order to build systems for monitoring the
payment of educational contracts, forecasting and planning of electricity supply indicators, planning
of the volumes of perishable goods purchased for retail trade, in which functions are realized to control
the reliability, smoothing, regulation of factors leading to the failure of assigned volumes and deadlines.

Proceeding from theoretical positions and analytical results of known works, the model of non-
stationary discrete system under conditions of constraints and delays is proposed. Conditions for the
existence and explicit form of scalar control for a non-stationary system are determined.

In view of non-stationarity of investigated processes, and consequently the ambiguity of equations
solutions determining the spectrum of transformation matrix of system under conditions of constraints
and delays, the task of optimizing control due to analysis, prediction and regulation of perturbing
factors parameters is posed.

To control the perturbations of time series with varying characteristics, the method of exponential
smoothing is used. This method is one of methods for adaptive prediction and is adapted to quantify
the effect that the preceding terms of dynamic series get on the predicted indicator, taking into
account their remoteness from the end of considered variables sequence. When using the method
of exponential smoothing, the degree of influence of each of dynamic series member on the value of
variable is distributed in accordance with the exponential law.

As an estimate of forecast accuracy authors suggested the standard deviation of predicted value by
help of which it is possible to calculate the confidence intervals of forecast, since the proposed method
of adaptive statistical prediction on the basis of exponential smoothing leaves unresolved the questions
of choice of predictive function. The reason for this is that in general case the parabolic model is
more efficient than the linear one, however, when variation of the variable time series is stepwise the
parabolic model reaches a new level over a longer time interval than the linear one.

According to the proposed method, an algorithm is developed and implemented as a module
for approximating and predicting time series. The computational data for three groups of sample
data representing stationary periodic (cost of production for example as the production of fruits and
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vegetables conserves at the enterprises of the Samarkand region, in thousand sums), non-stationary
non-periodic (average weighted yield of exchange bonds of the Samarkand region for 2016, in % for
year) and non-stationary periodic (the sums of receipts of contract payment to the current account of
Samarkand State University, million sum) processes.

To optimize the solution of problems when information is incomplete, noisy, distorted, and when
it is practically impossible to obtain acceptable solutions using statistical methods of analytical
equalization, a study on the use of models of neural networks was carried out. It is known that neural
networks for the processing of data sets provide a significant gain in the speed of the process, as well
as in achieving adaptability of the model through training, based on the requirements of the problem.

In this study, we built a neural network model of the economic process using the cascade-forward
back propagation neural network architecture, which is simple and efficient in approximating the data
while maintaining an acceptable quality of modeling.

The training of a neural network is made on the basis of the most popular and widespread algorithm
for back propagation of an error, because all of its characteristics are suitable for the chosen architecture
of the network and are convenient for solution of problem posed in the study.

The main purpose of simulation is to build a forecast values of the future state of dynamic series,
and to ensure high accuracy of data processing requires the selection of weighting factors that guarantee
this accuracy. In this regard, as a parameter of the network, which a priori is bound to a certain type
of input data and whose variations allow for a better choice, the average permissible deviation of the
initial weighting coefficients is determined.

To illustrate the application of a neural network in modeling economic processes, the data were used
like during implementation of approximation and prediction module based on the adaptive statistical
prediction method.

Let’s note that the construction of the forecast model is a process that continues the modeling
procedure after the initial analysis of the graphical representation of the original data.

In order to determine the degree of preference of the method used with the received data type, the
average deviation of the predicted value on predicted site is taken for both the adaptive statistical and
the neural network method.

The results of experimental analysis showed that in most cases the model of statistical adaptive
forecasting copes with the problem for a longer time interval than the neural network model. It was
confirmed that the use of neural network models achieves high quality of time series approximation
and forecasting of economic system behavior. The use of neural network models for business entities
can provide a significant economic effect, since it allows to quickly and reliably predict the possible
development of events in advance.

Key words: non-stationary economic process, time series, adaptive modeling, control, feedback,
approximation, statistical prediction, neural network, standard deviation, training.
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B crarpe paccMarpuwBaioTCs BOTPOCH MOAEIMPOBAHUS HECTAIMOHAPHBIX IMCKPETHHIX CHCTEM HAa
IIpUMepax SKOHOMUYECKUX IIPOIECCOB, KOTOPBIE OCYIIIECTBJIAIOTCA B YCJIOBUSX BPEMEHHBIX OrpaHuyde-
nuit v 3anazapiBanndg. [leapi0 ncciemoBanus aBIM€TCA TOCTPOCHUE CUCTEM MOHUTODPUHTA, PEAIn3y-
omux BYHKIUKA KOHTPOJIS JOCTOBEPHOCTH, CIVIAKUBAHUS, PEIYJIUPOBaHUs (DaKTOPOB, IPUBOISIINAX
K HEBBIIIOJHEHUIO HA3HAYEHHBIX 00bEMOB 1 CPOKOB. Pazpaboranbl Moie/in aJaiTHBHOTO CTATUCTHYE-
CKOT'0 M HEWPOCETEBOr0 TPOTHO3WPOBaHMA. [[puBeIeHbI PE3yIbTATHI SKCIEPUMEHTATHLHOTO aHAIN3a
Ha KOHKPETHBIX YMCJOBBIX TPUMEpPaX.

Kurouesbie cisioBa: HecTaMOHAPHLIN SKOHOMWYECKUI TIPOIECC, BpeMeHHOM s, aJalTHBHOE
MOJEIMPOBAHNE, YIIPABICHNE, 00PATHAS CBI3b, ANMMPOKCUMAIINS, CTATUCTUIECKOE TTPOTHOBUPOBAHUE,
HelpOHHAS CeTh, CPEJIHEKBAIPATUIECKOE OTKJIOHEHNE, 00yUYeHue.

AxrtyanpHOCTh TeMbI. HecrammoHapHbIM ITPOIECCaM, OTPAYKAIONIMUM TEXHOJOTHYECKue,
9KOHOMMYeCKHne, COoIHuaJibHbIE, 6I/IOJIOI‘I/I‘{eCKI/Ie7 CbI/IEH/I‘{eCKI/Ie dBJIEHUY CBOWCTBEHHBI KOJIMYe-
CTBEHHBIE U Ka4eCTBEHHbIE XaPaKTEPUCTHKH, KOTOPBIM IPUCYIIHA CKAYKOOOPA3HOE, IBOJIIOIH-
OHUMPYIOIEe PA3BUTHE U PEryJIHPOBaHHE IapaMeTpoB ¢ TedeHueM BpeMmenu. Haubostee moaxos-
IIAM MEeXaHU3MOM OIMCAHUS TAKUX IPOIeccoB Ipu (POPMAIU3ANNN ABIAIOTCI IUHAMIICCKHE
Cﬂy‘{aﬁHbIe BpeMeHHbIC Db, NMO3BOJIAIOIINUE IPUMEHATb METO/blI alallTUBHOI'O MOJCJIHUPOBaA-
HHUA C IOEeJIbIO Bblpa6OTKI/I METOAO0OB U aJI'OPUTMOB PEryjIupoBaHUdAd OIIUCATE/IbHbIX ITapaMeTpOB
[1] Ba}KHbIM MOMEHTOM IIPpH ITOM dABJACTCA TO, 9YTO JAJA AOCTUXKEHUA aJAIITUBHOCTH MOJE-
Jieit HeoOX0UMO UCIIOJIB30BAHKE ITPOrHO3UPYIONUX (DYHKIIH, CIIOCOOHBIX BbIIABATH 3HAYCHHS
TpebyeMbIX MoKa3aTeseli Ha OCHOBe TPe/IIIECTBYOINX YIeHOB BPEMEHHOTO psja [2].

MoyiesiupoBanue HeCTalMOHAPHBIX LPOIECCOB B ODIEM CJIydae MOYKET OCYIIECTBJISITHCS C
IIOMOHIBIO TPAAUIIMOHHBIX MaT€EMATHUI€CKHUX MeTOA0B, OAHAKO Ha CGI‘O,ZLHHH_[HI/IfI JAEeHb IEepPCIICK-
TUBHBIM HaIIpaBJIECHUEM I/ICCJIG,ZLOB&HI/II'?'I ABJIAETCAd NMPpUMEHEeHUue COBPEMCEHHBIX METOJ0B HWHTEJI-
JIEKTYaJIbHOU 00pabOTKH JaHHBIX, OJHUM U3 APKHX IPEICTaBUTE/Iell KOTOPBIX CYUTAIOTCA Heii-
poceTeBble TeXHOJIOTHH [3].

Teopernueckuii ¥ NpaKTHYECKHUI OINBIT TPAIUIIMOHHBIX METONOB IPOrHO3UPOBAHNS PA3BUBA-
ercd Ha Daze PyHIAMEHTATbHBIX KOHIETITUH U IPUHITUIOB yIPABJICHIECKOTO (DUHAHCUPOBAHMSI.
HpI/I 9TOM, IIOMUMO ITOJYYEHHUA BO3MOZKHbBIX 6yﬂyH_[I/IX OIEHOK TeX WUJIN MHBIX UCCJHICAYEMbIX ITa-
paMeTpoB, IEJbI0 IMPOTHO3UPOBAHUS TaKyKe SIBJISETCS OIpejeeHne BO3MOXKHBIX COOBITHII BO
BHEIIHEH 1 BHYTPEHHEH cpejie U NOCJACACTBUN JJid SKOHOMUKMU.

[IpobeMa MPOrHO3UPOBAHUS IPOIECCOB BCJIEACTBUE OBICTPBHIX, OO ILTOXO MpeacKasye-
MBIX M3MEHEHHIl BHEITHEH Cpebl, B MOCIeIHIE TOIbl ¢Taaa 0COOeHHO CI0KHOI. C ydeToM 5THx
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TPYJAHOCTENR U KPUTHUIHOCTH ONTUOOK B MPOTHO3aX HEKOTOPHIE CIEINaInCThl ObIIN BBIHY YK I€HbBI
3arOBOPUTH O TIMIETHOCTH HPOTHO3UPOBAHUSA HECTAMOHAPHBIX MMPOTECCOB U CJIOKHOCTH CTPYK-
TYDPHBIX XapaKTEPUCTHK CHCTEM SKOHOMUKH |4, 5.

[Ipobaemam aHa/M3a W ITPOTHO3UPOBAHUS HECTAIMOHAPHBIX ITPONECCOB B SKOHOMHYECKOI
JIITEPATYPe VAEJEeHO Heja0CTaTouYHOoe BHUMaHue. Heckoibko myOJimKaiuii mOCBIEeHO OOIUM
TEOPETUIECKUM BOIPOCAM O POJH 3TUX HHCTPYMEHTOB. BeayTcs JAMCKYCCHH O IIPenMyIIe-
CTBaX CUCTeMaTH3allMi aHAJIN3a W MPOTHO3WPOBAHUs, HO €JIWHOTO allapara WCCJeg0BaHus
HECTAIIMOHAPHO-IBOJIIOIUOHHBIX IIPOIECCOB MOKa He cyliecTByeT. OcTaeTcd HeOCBEIIeHHBIM P/l
AKTyaJbHBIX BOIPOCOB, HAIIPUMED, CIIOCOOBI ONpeIe/IeHIsT XapaKTePUCTUK MIPOIECCa, MEXaHU3M
U3ydYeHHs CTPYKTYPbl 00beKkTa, aHan3a hakTopoB, BbIOOP METO0JI0B IHPOIHO3UPOBAHMS, 1IOBbI-
menne 3HGHEeKTUBHOCTH TPOTHO30B.

B cBs3u ¢ 3TUM, MOYKHO KOHCTATUPOBATH, YTO aKTYAJbHBIM HAIpaBJIEHUEM WCCJIeI0BAHUS
sBJIgeTCs pa3padoTKa METOI0B U MEXaHU3MOB OCYIIECTBICHU UACHTUDUKAINKA TUIIA U TPOTHO-
3WPOBaHUs 3HAYEHW MPOIECCOB W XapaKTEePUCTUK WX MTOBEJEHHS ¢ NCIOJIb30BAaHIEM HOBEHIITHX
TEXHOJIOTU.

B nHacrosiiiiem ucciie JoBaHIN PACCMATPUBAIOTCS BOIIPOCHI MOJIETTPOBAHNS HECTAIIMOHAPHBIX
JIUCKPETHBIX CUCTEM, OMUCHIBAIOIINX MTPOIECCHI, TIOI00HBIE OIIaTe 00pa30BaTeIbHBIX KOHTPAK-
TOB, PACXO/IY JTEKTPOIHEPTHH, ITPOTaZKe CKOPOIIOPTATIUXCA TOBAPOB, KOTOPBIE OCYTIECTBIAIOTCS
B YCJIOBUSX BPEMEHHBIX OTPAHWYEHHH W 3ala3/bIBAHUS, C TEJIbI0 MOCTPOEHUsT CHCTEM MOHUTO-
PHHTa OIJIATHI 00PA30BaTE/IbHBIX KOHTPAKTOB, IPOTHO3A U IJIAHUPOBAHUS TTOKa3aTeei cHAD-
JKEHMSI SJIEKTPOIHEPI U, JIAHUPOBaHUSA 00beMOB CKOPOIIOPTAIIMXCS TOBAPOB, ITPHOOPETaeMbIX
JIJIsT PO3HUYHON TOPrOBJIN, B KOTOPHIX PeAJTU3YI0TCs (DYHKIMN KOHTPOJIA JTOCTOBEPHOCTH, CIJIa-
JKUBaHUSA, PEryJIHPOBaHUA PaKTOPOB, IPUBOJSMIINX K HEBLIIIOJIHEHUIO HA3HAYCHHBIX 00HEMOB H
CPOKOB.

Onuncanme HECTAIMOHAPHBIX ANCKPETHHIX CHCTEM HA OCHOBE YpPaBHEHHI yIIpaB-
JeHusd oOpaTHOI CBA3BIO IO COCTOAHUIO. B HecTamuoHapHbBIX JAUCKPETHBIX CUCTEMAaX JIJIs
OTpayKeHHs yCJIOBUH OrpaHWMYEHUS U 3aIa3/bIBAHMUsI TOIXOIATIINM MEXaHI3MOM MOTYT OKa3aTh-
cd ypaBHEHHA TEPMUHAJIBHOIO yIIpaBJIeHHS 0OpATHON CBA3BIO IO COCTOAHHIO.

Ananmu3 nuTepaTyphl MOKA3BIBAET, YTO /I HEKOTOPBIX KJIACCOB HECTAIMOHAPHBIX CHCTEM
pelenns 3aJa9 TePMUHAJBHOTO YIpaBJAeHUs TOJYYeHbl Ha OCHOBE CUHTEe3a PeNeHuil I JIn-
HEMHBIX CTAIMOHAPHBIX cucTeM |6).

B paborax [6, 7| npuBomsitcs mocTaTOYHBIE YCIOBHSI CYIIECTBOBAHUS W SIBHBIN BHJ Tep-
MWHAJIBHOTO VIIPaBIeHUsT 0OPATHON CBA3BI0 MO COCTOSTHUIO JJIA JWHEHHBIX HeCTAIMOHAPHBIX
JIUCKPETHBIX CHCTEM.

Ucexosist U3 TEOPETHYECKUX TOJOKEHUH U AHAJIHTHICCKUX Pe3yJIbTaToB pador |2, 6], namu
PEJJIOZKEeHA MOJICJIb HECTAIIMOHAPHON JIMCKPETHON CUCTEMbI B YCJIOBUAX OIPAHUYCHUT 1 3a11a3-
JaerBanus. s Havasa mpegcTaBuM JAUCKPETHYIO CTAIMOHAPHYIO JJUHEHHYIO CUCTEMY yIIpaBJie-
HUS, ONUCHIBAEMYIO YPaBHEHUSIMA

Tpp1 = Axy + bug; Xo; x € R™; k=0,1..., (1)

rje nepeMennble A u b cuuTaloTCs 3aJaHHBIMA.
[Ipu BBeIeHUYN 1IEpeMEHHO# ¢ — daKTOpa BAUAHUN BHYTPEHHUX U BHEITHUX BO3MYIICHUN —
CKAJIIpDHOE YIIPaBeHUE 0OPATHOM CBA3BIO M0 COCTOSHUIO ONMHUCHIBACTCS BbIPAKEHUEM

MPU KOTOPOM JIJIST PellleHns 3aMKHYTONH CHCTeMBbl
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Tp1 = Dy, D = A+ by, (3>
1 3aJaHHBIX M, M = N, T BBIIOJHIETCS YCJIAOBHE
T =T, (4)

rje 7 — TMOPOroBoOe 3HaUYeHNe, KOTOPOe TOCTHTAETCS 3a 1 IIaroB.
Ecmn a;(1 = 0,1...1n) — k03hdunmenTs XapaKTepHCTHIECKOTO MHOTOUIEHA MATPUILL A,
TO MATPHULY ¢ MOXKHO IIPEACTaBUTDL B CJACAYIOIIEM BHIE:

1 0 .. 00 1 0 .. 0 0
a1 ... 0 0 a1 ... 0 0

Y = y Y = )
Ap—1 Ap—2 o O 1 Ap—1 Ap—2 o O 1

Ilepeiiiem Tenmeph K Ompejie/IeHUIO YCJAOBUM CYIIECTBOBAHUS W SBHOTO BHUJIA CKAJIAPHOTO
yIpaBJIeHUS s HeCTAIIMOHAPHOW cucTeMbl. Bu BhIpaskeHnusl CKaJIIPHOTO YIIpaBIeHUS HECTa-
MUOHAPHON CUCTEMBl MPUHUMAET BU/T

riae ¢g,(k = 0,1,...,]) — dbakTopsl BJIUSHUNA BHYTPEHHUX M BHEITHUX BO3MYIICHHH HPU JIO-
KaJIbHBIX KOYPPUIMEHTaX [-ro cerMeHTa HeCTAIHOHAPHOTO psijia, IPHU KOTOPBIX I PelleHHs
3aMKHYTOH CHCTEMBI

Tp+1 = Dyxy, Dy = Ap + brpr (6)

M 33JIAHHBIX 1M, 7" BBITIOJHAETCS yeaoBue (4).

Pemnerust cucrem (6) onpesessiior YCJOBHsl CYIIECTBOBAHUS U SIBHBII BUJI BEKTOPA 06paTHO
CBs13H, 00ECIEUNBAIOLIEIO EPEX0/l CUCTEMbl B 33/ JaHHOE COCTOSIHUE 33 33/ aHHOe YUCJIO LIAI0B
m,m < n.

OHaKo, BBUJY HECTAIMOHAPHOCTH MCCJIELYEMbIX MPONECCOB, YPABHEHHUSI, ONPEIe/AIONINe
CIIEKTD MATPUIIbI TPeofpa3oBaHus CHCTEMbI, COIJIACHO Pe3yJIbTaTaM, PHBEIeHHBIM B [7], pe-
MAIOTCS HEOJAHO3HAYHO, & 9TO MPUBOIUT K TPEOOBAHMIO ONTHMH3ANNE MOCTABICHHON 3aTadu
yIpaBJIeHUS HECTAIMOHAPHBIMU IIPOIIECCAMU, HALIPUMED 34 CHeT aHaJ/Iu3a, IIPOrHO3UPOBAHUS U
peryJIMpoBaHus ITapaMeTPOB BO3MYIIAKNIIX (DAKTOPOB.

IIporHo3upoBaHme HECTAIMOHAPHBIX 3YKOHOMHUYECKUX IIPOIECCOB IO METOLY
aJanTUBHOrO CTATHCTUYECKOrO IIPOTHO3MPOBaHmWs. Ha mpakTHke Jis PEryJHpOBAHUS
BO3MYIIEHHUH BPEMEHHBIX PSIOB € BAPHUPYIONIUMI XaPAKTEPUCTUKAME HAKOOIEe JaCTO UCTIOMb-
3YeTCsl METO[| SKCIOHEHITUATBHOTO CLIAKUBAHUS [8]. DTOT METOM SIBISIETCST OMHUM M3 METOJIOB
AJAIITUBHOIO IIPOrHO3UPOBaHUA U HpI/ICHOCO6JIeH JJIA KOJIMYEeCTBEHHO OICHKHU BJIMAHUA, KO-
TOpOE OKa3bIBAalOT HA HpOFH03I/IpyeMbII7I IMoKa3aTeJb MpeAlneCTBYIOImue 4jieHbl JUHAMHYEeCKOT'O
pa/ia ¢ yIeTOM WX OTJAJEHHOCTH OT KOHIIA PACCMATPUBACMOIl HOCIEA0BATEILHOCTH IEPEMEH-
Huix Besuand [9]. Ilpu nemonb3oBanmy MeTo/Ia KCIOHEHITUATBHOTO CITasKABAHNST CTEICHD BO3-
JMefCTBHST KazKI0r0 WiIeHa JUHAMUYECKOTO Psijia HA BeJMUIWHY mepeMeHHol ¢,(k = 0,1,...,1)
PACIpeeIsiercss B COOTBETCTBUM € SKCIOHEHITUAJIbHBIM 3KOHOM.
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OrnauTeIbHON 0COOEHHOCTHIO aTANITHBHBIX METOI0B MPOTHO3UPOBAHUS SIBJISIETCS] HEOTHO-
3HAYHBINA MOJXOJM K JICMECHTAM PA/1a, PACIOJOKCHHBIM B HadaJsle, CEPEIUHe U KOHIE MOCIe0-
BaTEJTbHOCTU UYUCJIOBBIX BEJTMYMH. DTO MO3BOJISIET OTPA3UTh TOT BaKT, 4TO BO3JeficTBHe 3a-
MBIKAIOIUX HAOTIONeHU OTpaykaeTcss Ha MPOTHO3HBIX OINMEHKAaX 0oJiee 3aMeTHO, YeM BJIUSHUE
HaYaJIbHBIX YPOBHE psijia.

[TycTb TeHmeHINS HW3MEHEHHsI TapaMeTpa BO3MYIIeHUI onucana B BUe nojnHoma |7):

@:aﬁal-t+%-t2+%-t3+---+%-tp. (7)

Jnst Toro 4robbl peryJiupoBaHue MapamMerpoB Ha OCHOBE Mojean (7) NPUBOAMIO K ajall-
TaIUN, IPUHSTO UCIOJb30BAHUE BBIUYUC/IUTEIbHON CXeMbl, KOTOPasl KOPPEKTUPYET MapaMeTpbl
ypaBHEHUST OCE 0UYE€PETHOTO MEePUOJIA BPEMEHH JIJIsi UCCJIEyeMOTO CerMeHTA.

PaszpaboTrana MeToMKa, KOTOPasl MO3BOJIsIeT BEIPA3UTH Ha OCHOBE MOJIe/H (7) COBOKYMHOCTD
SKCIOHEHIMATBLHBIX cpegunx nepsoro ( S}), Broporo (S?), ..., k-ro (SF) mopsuka mis ocy-
MECTBICHUST TPOTIEYP PETYINPOBAHUS MAPAMETPOB . PactueT IKCMOHEHIIHANIBHBIX CPETHUX
OCYIIECTBJIIETC 10 (POPMYJIaM:

S} = aZ(l —a) -
=0

Si=a) (1-a) -5
=0

rje a — KO3 UIUEHT YPOBHS NPOrHO3HPOBAHMS JIJISI TapaMeTpa CTIaKHUBAHUA.

Bri6op 3uauenus koxddpuipenTa napamMeTpa CriakKuBaHus a BJHSET Ha OTparKeHHe TeHIeH-
MM U3MEHEHUd IOKa3aTeJid, XapaKTePUu3yIolero 3anas/iblBaine B 3aBUCUMOCTHA OT OI'paHu4e-
Hud. [Ipr MaabiX @ JOCTOBEPHOCTD MPOTHO3UPYEMOTO YPOBHS HU3KA, TAK KaK PE3KOe YMEHbIIe-
HUE 3HAYEHUS PEryJupyeMoro rnapamerpa MPUBOJMT K elle OOJILITUM BO3MYIIEHUSIM B TPEHJIe
JIMHAMHYECKOro psja. [Ipu 60abMuX a JOCTOBEPHOCTD ITPOTHO3ZUPYEMOTO YPOBHS BBICOKA, TaK
KaK 3HAYCHHEe MapaMeTpa peryJIupoBaHus OyIeT MOCTENEeHHO CIIayKUBATh TEHICHIIUIO 3aMbIKa-
IOLIUX JIEMEHTOB PacCMaTPUBAEMON COBOKYHHOCTU. TO ecTb yem 0oJibllle BeJIMYMHA IapaMeTpa
CIVIAZKUBAHUS, TEM MOJE/b JIYUIlle CIIOCOOHA aIallTHPOBATD PErYJAUPYyEMbIe TapaMeTPhl, @ UMEH-
HO YBEJWYNUTH WA YMEHBIUTH OTPAHUYEHNE IS CTUIA’KNBAHNA 3aTa3/bIBAHAS.

Takoe cBoiicTBO ajanTuBHOCTH MOjesu (7) ompeenser MOAX0A K BbIOOPY KOHCTAHTHOTO
3HaYeHNd MMapaMeTpa CIVIaXKUBaHWS B 3aBHCHUMOCTH OT THIIa MPOrHo3a. lIpm KpaTKoCcpOdIHBIX
MPOTHO3aX MPUHATHE 3HAYEHUN a HA OTHOCUTEJIHHO BBICOKOM YPOBHE MO3BOJUT YUYUTHIBATH U
aHAJU3UPOBATH ONEPATUBHYIO MH(OPMAIUIO JId MPOrHO3UPOBAHKUS COCTOSHUSA OObEKTa B 3a-
BHCHMOCTH OT HEJAJEKOTr'0 MPOILIOro. Y MEHbBINEeHNe 3HAYeHUs] KOHCTAHTHOMN MepeMeHHO#l 1o
Mepe yBeJHYeHHs TJIyOHMHBI IIPOTHO3a JIe/IaeT MOJEIb CIIOCOOHONW YUUTBIBATH IIEPCIEKTHBHOCTD
dopMHUPOBaHHS CIVIAXKUBAIONIEH TTepeMeHHoi ¢;.

OrMmeTnM, 9TO 3HAUYEHHE TMapaMeTpa CIVIA)KUBAHHS BO3MOXKHO ONPEIeIsITh Ha PA3THIHBIX
BHJIAX TIOJIMHOMA, HAIPUMED, JuHeHOM 1 napabosmyeckom [6]:



8 Hpuraadnvie uHBOPMAUUOHHBIE METHOAORUL

Y=o+ a1 - 1 9)
_ & 9
gOt:O{[)—i‘Ozl't—Fg't. (10)

[Ipu 3ToM, yBesm4ueHne pa3sMepHOCTH TOJUHOMA He 003aTeIbHO YIydIaeT TOYHOCTD CIJa-
JKUBAIONIETO IIapaMeTpa, a 9TO 3HAYUT, YTO HEOOXOIUMO JOIOJHHTEILHOE UCCeTOBAHUE JIJIs
OIICHKH TOYHOCTH PEryJIUPYEeMOro mapameTpa, IIPH KOTOPOM JIOCTHIAeTCss MUHUMAJIbHAA OMuO-
Ka mporuo3a |7].

Bribepem 3Hadenune KoadpuimenTa CriIazkKuBaloIero mapaMerpa Ipd JJWMHE HHTEPBaJa
CIVIAKUBAHUSA 1M, MPUOJIU3UTENTHHO PABHONW MPOIOJIKUTETLHOCTH JIJUHBI Pafia C YYEeTOM Kak
MUHEMYM JIBYX CEI'MEHTOB BPEMEHHOI'O P, T.e€.

a= L (11)
m+ 1
PazpaboTaHHbIil aaropuT™M ONpejiesieHus U ONEeHKN TOYHOCTH CIJIAYKUBAIONIEro mapaMeTpa
COCTOUT U3 CJETYIONINX TIAroB.
1) Naunnanuzanus 3uadenuii Ko3GOUIHEHTOB ypaBHEHHH OIMCAHUSI TTADAMETDA CIIIazKi-
BaHust npu ypasHeHusx (9) u (10).
2) Onpenesenne HaYATbHBIX 3HAYCHHI SKCIIOHEHIMATBHBIX CPEJIHUX 10 (GopMyIam

Sl - Oé_o - Qo;
12)
) (
S?—ar - —a
a
3) g mapaboamdeckoil MOIeNn SKCMOHEHIIMATbHbBIe CPeHIEe HAXOAATCS 1Mo dhopMmyJIe:
l1—a (1—a)-(2—a)
1 .
Sl = oy — a (05} 2a2 * (9]
2(1— l—a)-(3—2
§2 = ap— 2012, 120) 2( % . (13)
a a
3(l—a 3(l—a)-(1—3a
G gy B0 B (3
a 2a
4) HaxoxX/JIeHre napaMeTpoB MPOrHO3UPYIOIel (byHKIUN:
ag =25, — 53
_ a (14)
a1 = 1_@(521—522)
g mapabosimaeckoit Mojean g , o, Qg — HAXOAATCS 110 (DOPMYyJIaMm:
G5 =3 () - 53) + S
a
—125-(1—(1)2- (6 —5a)- S} —2(5—4a)- S} + (4—3a) - S| (15)

(L—a)® (S} —2-S7+S7).

5) YcraHoBIeHHE TIPOIHO3HOIO 3HAYEHHs! [IePEMEHHOIT JIisi MOMeHTa BpeMeHHu t + 1:
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Prp1 = Qg + 0 - [ (16)
JIJIsT TTapabOInIeCcKOil MOJIeN:
~ . Qg
Y1 = 0o + Qg 't1+2—|2'527 (17)

rie | — mokasaTesb Ieproja s KPaTKOCPOTHOTO, CPeJHECPOYHOTO, JTOJTOCPOYHOTO WA IpY-
roro tuna mporuoza (I =1,2,...).
6) Pacuer sKCHOHEHIUMATBHBIX CPenHUX Juist t = 2, ..., n 1m0 dhopmyaam:

Si=a o+ (—a) Sy
Si=a-St+(1—a)- S7; (18)
SP=a-S2+(l—a) S,

7) Jlist pacdera SKCIOHEHIMATBHBIX CPEJIHUX W HapaMeTpOB IPOrHO3HpPYIONeil hyHKIum,
PACYETHBIX 3HAYEHUN MOKA3ATEIS /I BCEX OCTAIBHBIX 3HAYEHUN ¢ OCYIIECTBIIAETCS MEPEX0]] K
IYHKTY 4 ¥ peaau3yercd MUK, Toka t < n.

8) 3HaueHust Pyyq I MOJETH TIPH ¢ = n: PUKCUPYIOTCS KAK MPOrHO3HOE 3HAYEHHE.

Konen ajsropurma.

B xagecrBe omeHKu TOYHOCTH MPOTHO3a MPEJIATAeTCS CPEIHEKBAPATUIECKOE OTKJIOHEHNE
IIPOTHO3HOTO 3HAYEHUS, KOTOPOE PACCYUTHIBAETCS 110 (hopmyJre

o =0 Va/(2—a)d - [1+4(1—a)+5(1 —a)?+2a(4—3a)-1+2a2- 12, (19)

rjae

—\2
oy = \/Z (0r — @1) . (20)
(m —2)

OTMeTHM, 9TO € IIOMOIIBLIO TAKOH OIEHKH MOXKHO PAacCUUTATh JOBEPUTEIbHBIE HHTEPBAJILI
HPOTHO3a, TaK KaK MPHU HPEIJIOKEHHOM METO/e BOIPOC BLIOOpPA HPOTHO3UPYIOMEH (DYHKINH
OCTAETCd OTKPBITHIM BBHJLY TOIO, 4TO B 00IIEM cjydae napadoJindeckas Moje/ib dddekruBueit
JIMHERHO, OHAKO TPU CKAYKO0OPA3HOM (CTYHEHYATOM) BAPhbUPOBAHUA MEPEMEHHON BPEMEHHO-
ro psjia napadosimaeckas MoJje/ b JIOCTUTaeT HOBOT'O YPOBHS 33 OOJIBITUI TPOMEZKYTOK BPEMEHU
IO CPaBHEHUIO C JIMHEHHON.

[TpuBeeHHBIT ATOPUTM peaJTm30BaH B KadecTBe MOV alPOKCUMAIWMU U ITPOTHOSHPOBA-
HUs BDEMEHHOI'O Psijia, U [OJLyYeHbl PACUYETHbIE JIAHHbIE JIJIS TPeX I'PYII BbIOOPOUYHbBIX JaHHbBIX,
IPEJICTABJSIIONINX CTAIIMOHADHbBIE HePHOHYecKre (¢e0eCTONMOCTD MPOU3BEIEeHHON TPOJYKIIHH
Ha TPUMepe MPOM3BOJCTBA KOHCEPBAHTOB W3 (DPYKTOB U OBOIeil mnpeanpustuit CamapkaHi-
CKO¥i 06JTaCTH, THIC. CYyM), HECTAIIMOHADHBIE HETePUOINIecKre (CpeIHeB3BelleHHas TOXOIHOCTD
oupzkeBbix obsuranmuit Camapkanackoii obiactu 3a 2016 1., % TOI0BBIX) ¥ HeCTAMOHADHBIE
nepuojiumvyeckue (CyMMbI MOCTYILICHUH KOHTPAKTHOI OIJIaThl HA pacdeTHbiil cuer CamMapKaHI-
CKOTO TOCY/IAPCTBEHHOIO YHHBEPCUTETA, MJIH. CYM) HPOIECCHI.

OHako, Kak OBLIO yKa3aHO BBITIE, MOAETMPOBAHNE SKOHOMUIECKHX MTPOIECCOB MOXKET OCY-
MIECTBAATBCSA TAK¥Ke U ¢ MOMOIIbI0 HelipoHHBIX cereli [10]. HeiipocereBble TexHOJOIUH JAIOT
HPEUMYIIECTBA MPH PEIIeHUH 33J1a4 ¢ HEIOJHOM, 3allyMJIEHHONH, HCKaKeHHON mHMOpMaIuei,
JJIS KOTOPBIX MPAKTUYECKW HEBO3MOXKHO MOJYUYUTH NMPHUEMJIEMbIE PENIEHUd ¢ MOMOIILIO CTa-
TUCTUYECKUX METOJ0B aHAJUTHYECKOrO BbipaBHUBaHud. lcnosab3oBanune mMojieieil HeiipOHHBIX
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cereil i 00PAbOTKHM MACCHBOB JIAHHBIX /IaeT 3HAYUTEIbHBIN BHINTPHIIT B OBICTPOILIICTBUN TPO-
1ecca, a TaKKe B JIOCTHKEHUH aJAlITUBHOCTH MOJIEIN 3a CYET U3MEHEHHS TOIOJOTHH CETH IPH
obydennu, ucxojisg u3 TpeboBaHuil penraemoii 3agaan (3, 11, 12].

Onuncanue m MPOrHO3UPOBAHUE HECTAIMOHAPHBIX SKOHOMUYECKUX MPOIECCOB HA
OCHOBe HelipoceTeBbIX TexHOoJoruii. OcHoBHAsi MpPob/IEMa HUCIIOIB30BAHUST HEITPOCETEBBIX
TEXHOJIOTHl 3aK/TF0YAETCS B MPABUIBHOM BBIOOPE apXUTEKTYPHI HEHPOHHON CeTH /i PeIeHns
OTpeIe/IeHHON 3a,1a91. ATMPOKCUMAIINIO JAHHBIX, IPEICTABISIEMbBIX BPEMEHHBIM PSIIOM, MOYKHO
OCYIIECTBJATH € HOMOIIBI0 MHOI'OCJORHBIX, PaAdaIbHO-0A3UCHBIX, 000OIIEHHO-PErPECCHOHHBIX
u 1p. Tunos cereii [3, 11, 12]. Ilpudem, npakTuKa TpUMeEHEHUsT HefpoceTell MOKAa3bIBAET, YTO B
3aBUCHUMOCTH OT THIIOB 33184 Pa3/UIHbIe aDXUTEKTYPbI CeTell BBIIAIOT PA3HOE KAYeCTBO PeIe-
auii. Vlcxoms u3 pe3yabTaToB aHA N33 HAY THO-TEXHUIECKO TUTEePATYPhl, B JTAHHOM HCCJIET0BA-
HUU HAMW TTPUHSTO TOCTPOSHNE HeHPOCETEBO MOIE/ M SKOHOMUIECKOTO TPOIIECCa ¢ MPUMeHeH -
eM KackaHoit (cascade-forward backpropagation neural network [13]) apxurexTypbl HeipPOHHO
CeTH, KOTOpas OTINYAETCS IPOCTOTON 1 3(PPEKTUBHOCTHIO NMIPHU ANMPOKCUMAIUN JAHHBIX C CO-
XPaHEHUEM ITPUEMJIEMOT0 KadeCTBa, MOJCTUPOBAHUS.

OOyuenne HEPOHHON CeTH MPUHSTO OCYIECTBUTH HA OCHOBE HAMOOJIEE MOIYISPHOTO U PaC-
IPOCTPAHEHHOTO AJATOPUTMa 0OPATHOTO PACITPOCTPAHEHUSI OIMUOKM, T. K. BCE €r0 XapaKTePUCTH-
KU TOJIXOJAT JIJId BBIOPpAHHOM apXUTEKTYPBHI CETH M PENIeHUs MOCTABJICHHON B MCCJIEIOBAHUH
mpobstemsr [10, 13].

OcCHOBHO#l TIETBIO MOJETUPOBAHUS SIBJISETCA MOCTPOEHUE IPOTHO3a OVAYIIEro COCTOSHHS
JIMHAMHUYECKOTO Psijia, a Jijisi obeciiedeHusi BICOKOH TOYHOCTH OOPabOTKH JAHHBIX Tpedyercs
110/100p BECOBBIX KOI(DMUITMEHTOB, rapaHTUPYIONINX TAKyI0 TOYHOCTb. B CBA3U € 3THM, B Kade-
CTBE IapaMeTpa CeTH, KOTOPbI# allpHOpU MIPUBA3aH K OIIPEIeICHHOMY THIIY BXOJHBIX JAHHBIX
U BapHalMH KOTOPOrO IMO3BOJSIOT CAEJaTh JYUIIHi BHIOOD, OLpEIeIeHO cpejiHee JOIYCTHMOe
OTKJIOHEHHEe HAYATIbHBIX BECOBBIX KOY(D(MDUIHEHTOB 0.

JLast myutrocTpalu npuMeHeHnst HeHPOHHON CeTu PU MOJITNPOBAHNN SKOHOMUIECKHUX MTPO-
IIECCOB OBLJIN B3sITHI T€ K€ JIAHHBIE, KOTOPHIe OBLIN HCIIO/JIb30BAHBI P PEAJTHIATNN MOY/IsT
AIIIPOKCUMAIIAA ¥ IIPOTHO3UPOBAHUS HA OCHOBE METO/Ia &JIAITHBHOIO CTATHCTUYECKOTO IPO-
IHO3UPOBAHHUS.

OTMeTHM, YTO HOCTPOEHUE ITPOTHOZHON MOJIE/IN ABASIETCS IPOIECCOM, TPOIOIZKAIONTUM IIPO-
HEeAyPY MOJIEJIUPOBAHUS MIOC/IE TEPBUIHOIO aHaJn3a rpadpuueckoro npeacTaBaeHns NCXOTHBIX
JIAHHBIX.

JL7ist otipeiesieHrst CTENeHN TTPeIITOYTHTETHHOCTH HCITOI3yeMOr0 METO/1a TIPH MPUHATOM BH-
Jie JAHHBIX TPUHATO CpejiHee OTKJIOHEHUE MPOrHO3HOIO 3HAYECHHS HA IPOTHOBUPYEMOM YUacTKe
KaK JJisl 3JAIITUBHOTO CTATUCTUIECKOTO, TaK U sl HelipoceTeBoro Merosa [7, 13]:

1 N o, — 0,
(e Dl e E (21)

1=k+1

e 0; — OLEHKA, TOCTPOSHHAS IO COOTBETCTBYIOIIEMY METO.Y.

CoracHo 3TO MeTOAnKe, BHICOKOH TOYHOCTH IIPOTHO3a COOTBETCTBYIOT 3Hadenus v < 0,1;
xoporrasg TO9HOCTh aocturaercd npu 0,1 < v < 0,2; yaoBaeTBopuTebHAS TOYHOCTH — TPH
0,2 < v < 0,5; HEyIOBJIETBOPUTEIbHAA TOTHOCTh — 1pu 7y > 0,5.

Jlnst pereHnst 3aa4u MPOTHO3UPOBAHUsI, KaK ¥ B pabore [11], mpumenum meTosn mpoek-
IIUA BpeMeHHOTo psaa. Torma 3amada perraercd ¢ MOMOIIbI0 00yUeHHON HEeHpOHHON ceTu c
BBITIOJTHEHHEM TaK Ha3bIBAEMO IPOEKIIMN BPEMEHHOI'O Psjia, I'Je KOJHYECTBO IMOCTPOEHHBIX
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Puc. 1. Pacuerst ps cebectouMocTy HPOU3BEJEHHOM POAYKLIUK (ThIC. CyM)

HPOTHO3HBIX 3HAYEHUI HA3BIBAETCS TOPU30HTOM MPOTHO3UPOBAHUS U 0003HAYAECTCS CUMBOJIOM
q, a obmuii 06beM psja auHaMuUKU obo3navyaerca cumBoiom V. [Tocsie oOydenus cetu Ha BbIJe-
JIEHHBIX TpuMepax obbema (N — ¢) BBLIaeTCs IPOrHO3 CJIELYOIIEro 3HaYeH sl Psijia THHAMUKH.
[Ipoeknus 3aK/II09aeTCA B TOM, YTO IOJYUCHHBIH OdepeHON pe3yJIbTaT BMECTe ¢ IIPeIblayImei
oOy4aroleil BHIOOPKOI CHOBA M CHOBA IOJAETCA Ha BXOJ CETH, MPHYEM 3TO MOYKHO IOBTOPSTD
POU3BOJIbHOE KOJIMIeCTBO pa3. OHAKO yBeJIMYeHNe KOJNYECTBA MOBTOPEHUN HE TapaHTHDPYET
yaydiienund KadeCTBa IMTPOrHo3a.

O u3 3hdeKTUBHBIX perennii Takoi mPodIeMbl TPUHSITA OPTAHU3ANNSA CMEHBI TOTO-
JIOTHU CEeTH B IIpolecce odOydeHus. [Ipu ucmob30BaHuN KAacKaHO# HEHpPOHHON ceTu 3TO OCy-
IIECTBISIETCS 3aMEeHON MeTo/Ia MUHUMU3AIMK ONIMOKM, B HallleM CJIydae, OJHOTO M3 TpeX Me-
togoB MSE, RootMSE, Arctan. Ilpu oupegenennn 001acTu TOMOIOIHI HEHPOHHBIX CeTEH JIJIsT
NOCTPOEHUST TPOTHO3HBIX MOJIe el TPON3Be/IeH aHAIN3 KAIeCTBa, & COOTBETCTBEHHO U &JIEKBAT-
HOCTH TIPOrHO3a 10 KoadhdunuenTy cpeanero orkaonenus (21).

PesynbTaThl 9KCHEPUMEHTAJIBHOrO aHajm3a. PacyeTsl MoydeHsl /i JBYX 3HAYeHU
FOPH30HTA MPOTHO3UPOBAHULA, KOIyla ¢ = 3, ¢ = 9 B COOTBETCTBHH C HPOTHO30M Ha TPH Mecs-
A U JIeBATH MeCSIeB cooTBeTcTBeHHO. [locte moaydeHus pe3yabTaToB MPUMEHEeHUsS MPOeKIINH
BPEMEHHOTO psJia Jjid HEeHpPOCeTH NMPHU BCEX TPeX TPYIIax BbIOOPOUHBIX JAHHBIX, MOJACYUTA-
HbI 3HAYEHUS BeJUYnHbl Y 10 dopmyse (21), KoTopas XapakTepu3yeT TOYHOCTD IOy Y9eHHOTO
HPOTHO3a JIjIsT 0O0UX HCCJIEIYEMBIX METOIOB.

Ha puc. 1-6 npouuirocTpupoBanbl I'padUKH ITOCTPOCHHS NMPOTHOSHPYIOIINX Mojeseil 1o
AJIAITUBHOMY CTaTHCTHYECKOMY M HelipoceTeBoMy MeTony. Ha pucyHKax TOUKH O3HAYAIOT UC-
XOJIHbIE JIAHHBbIE, JUHUU — IpadUuK allpoKCUMUPYIONeid (DyHKIUNA, IPOrHO3HbIE 3HAYEHUS B
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Puc. 2. Cpennep3peniennas JOXOAHOCTD OMP2KEBBIX 00mMranuil B %
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Puc. 3. CymMbI mOCTyIIIEHUIT KOHTPAKTHOM OIJIATHI HA, PACIYETHBIN CUET YHUBEPCUTETA, MJIH. CyM
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Tabauua 1

lopmsonT nporuozupoBannda q = 3
Jlammabie Xapakrepuctuku | MACII | HCM
[Tepnognamnckne T 0,1176 | 0,0206
HeCcTaIlnoOHApHBIE T, c 6,218 1,791
Hemepunoamanckme T 0,0031 | 0,0038
HECTaIlnOHAPHBIE T, c 3,114 3,064
[Mepuogmaunckue r 0,0204 | 0,0214
HeCTaITMOHAPHBIE T, c 2,544 2,764
Tabauua 2

lopuzont nporuozuposanus ¢ = 10
Jammnie Xapaxrepucturn | MACIT | HCM
[Tepuogmumnckue T 0,2025 | 0,1858
HeCTAITMOHAPHBIE T, ¢ 1,763 1,471
Henepunonmanckue r 0,0136 | 0,0846
HECTAITMOHAPHBIE T, c 4,778 2,665
[lepuoamamnckue r 0,0752 | 0,0506
HECTAITMOHAPHBIE T, ¢ 8,974 2,624

BHJIe TOYEK W JIMHUI BBIJEJIEeHBI cepbiM oTTeHeHHBIM 1BeToM, MACII — MeTon crarucTuyecko-
ro aJanTuBHoro nporuosupopanust, HCM — HeiipoceTeBoii MeTO/I NPOIrHO3UPOBAHHUS.

Jnst oieHKT 3P HEKTUBHOCTH pa3pabOTAHHBIX METOI0B ITPOBEIECHO CpaBHEHHE OCHOBHBIX IO-
Kazarejieil paboTbl Mojie/iell, KOTOpble puBeJeHbl B Tada. 1 u 2. B HUX IPUHATHI CJie/iyolue
obo3HaveHus: 3HadeHusd KOIMMUIIMEHTOB TOTHOCTH TPOTHO3A B BUJE CPEJIHEKBAIPATUIECKOTO
OTKJIOHEHHS 7y, BBIYUCAEHHOTO 110 bopmyste (21), Bpems paboTsl Mojeun T’ B CeKyHIaX.

Ha ocHoBanuu JaHHBIX TAOJIUIL MOXKHO CJI€/IaTh BBIBOJ, YTO B OOJIBITHHCTBE CJIYYaeB MOJIE/b
CTATUCTUIECKOTO aJAITHBHOIO IPOTHO3MPOBAHMS CIIPABJISIETCS ¢ 3a1a4eii 3a boJiee JIUTEIbHBIHI
BPEMEHHOI HPOMEXKYyTOK, deM HefipocereBasi Mo/jie/ib. [Iporuo3, nmocTpoeHHblil ¢ HIpUMEHEHIeM
HCM, apasiercs 6osiee aleKBATHBIM W Ka4eCTBEHHBIM, YTO BUIHO 1O BesjmduHe 7y (Tabm. 1, 2).

3akaodyeHme. Takum obpa3oM, BHIHO, 9TO TPUMEHEHWe HeHpoceTeBOi MOe N JJIs T0-
CTPOEHHUsI MPOTHO3UPYIONIEHl MOJEJTH SKOHOMUYIECKOTO IPOIECca JIOCTaTOYHO obocHOBaHHO. B
KavuecTBe HeJOCTATKOB MCIIOJB30BaHUS HefipoceTeBBIX Mojeseil BooOIe MOXKHO OTMETUTD 3Ha-
YUTEJAbHYIO 3aBUCUMOCTD PE3YJILTATOB JIJIsi KOHKPETHOI'O SKOHOMUYECKOI'O IIPOIECca OT BbIOpaH-
HOT'O MeTO/Ia 00y4YeHUs CEeTH.

CpaBHeHHE Pe3y/IbTATOB IKCHEPUMEHTAJHHOTO aHAJIN3a MPU KOHKPETHBIX YHUCIOBBIX JIaH-
HBIX TOJTBEPK/IaeT MPUMEHUMOCTh HEeUPOHHBIX ceTell W BBICOKOE KadecTBO AIlPOKCHMAIUN
BPEMEHHBIX PSAJIOB W TPOTHO3UPOBAHUSA TMOBEIeHNA IKOHOMUYECKONW cucTeMbl. lcmonp3oBanue
HefipoceTeBbIX MOJIe/Iell XO34UCTBYIOIMMU CyO'beKTaM MOXKeT 00eCleYuThb 10JIyYeHue 3HA4M-
TEJBLHOI'O IKOHOMUYIECKOT0 3 deKTa, Tak KakK MO3BOJgeT ObICTPO U HAJAEYKHO 3a0/1ar0BPEeMEHHO
MPOCYUTATH BO3MOYKHOE PA3BUTUE COOBLITHIA.
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