u] =,

Y pobomi odeprcas nodanvuuii possumox
Memoo cunmesy mooeneli npoeHOIYEAHHS WS-
XOM 00’cOnanns 0asoeux memooié npoezHosy-
8anHsl, w0 00360AE 30 TLUMUMU MOUHICMb NPO-
2HO3Y MexXHIKO-eKOHOMIuHOI iHpopMmauil, wo
ananizyemvcs 8 iHPopMauiiHux Ynpasaarouux
cucmemax

Kniouogi cnosa: cunmes mooeneii npoeno3y-
eanms, uacoei paou, ingpopmauiuni ynpaeasio-
uu cucmemu

= yu

B pabome noayuun oanvheivwee paszeéu-
mue memood cunmesa mooeneil npPozHOIUPOBA-
Hus nymem o06vedunenus 6a3o6vix Memooos
NPOZHO3UPOBAHUSL, NO3BONAIOUUL YEEAUUMD
MOUHOCMb NPOZHO3A MEXHUKO-IKOHOMUHECKOT
unpopmauuu, ananusupyemoi 6 unopmavu-
OHHBIX YNPABAIIOUUX CUCTIEMAX

Kniouesvie cnoga: cunmes mooeneti npozno-
3upoeanus, epemennvie padovl, UHPOPMAUUOH-
Hble Ynpaesasioujue cucmemol

= yu
In the article has been showed further deve-
lopment synthesis method of forecasting mode-
Is by combining the basic forecasting techniqu-
es to increase the accuracy of the prediction of
technical and economic information analyzed in
the information management systems

Keywords: synthesis models of forecasting,
time series, information management systems
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1. Beenenne. IlocranoBka npoGaeMsl B 001IEM BUje

B nociennee pecsitunerue npu paspaborke undop-
manmoHHbIX cucteM (MC) croxnaack TeHAEHINS K T0-
creneHHoMy abcrparuposanuio MIC oT TeX WM HHBIX
npeaMeTHbIX obaacreil. [Ipu aToM paspaboTunku cTpe-
MSATCS YAOBJETBOPUTH TPeOOBaHUS 3aKA3YMKOB 34 CUET
[POrPaMMHON Peasiu3aluu KOMIIOHEHTOB CUCTEMBI, 06e-
CIEYNBAIONUX BBIMOJHEHUE CEPBUCOB, HEOOXOIMMBIX
KOHEYHOMY T0Jib30Barenio. JlaHHbIH ToaX0[q K paspa-
60TKe MHGOPMAIMOHHBIX yiipaBisomux cucrtem (MYC)
MOJIy4YMJl HAaUMEHOBaHME CEPBUC-OPUCHTUPOBAHHON ap-
XuTeKTypsl [1, 2]. OH 103BOJISIET 3HAYUTENBHO PACIIIPUTD
byHKIIMOHANBHOCTD CUCTEM W CHU3UTH 3aTPaThl Kak Ha
pas3paboTKy CUCTEMbI, TAK U HA BBIIIOJTHEHUE, B CIIyUYae He-
006X0IUMOCTH, €€ TTOCJAeIYIONNX MOJePHUBATIHII.

Kpowme Toro, 1annas apxuTekTypa Jjajia BO3MOKHOCTD
pa3paboTYrKaM MIPOTrPAMMHOTO 06ECeYeH ST BBITIOTHSITH
nnterpuposanue pasianunbix VC 3a cuet ucmonb3oBaHus
CTaHAaPTU3UPOBAHHBIX UHTEPGENCOB 0OMeHa JAaHHBIMU
u MonensamMu [3 — 5] u, Kak cieacTBue, obecrednia HOBbIi
BUTOK Pa3BUTUS CUCTEM TOAJAECPKKU IIPUHATHSA PelleHn i
(CIIIIP), koTopbie 0cOOEHHO BOCTPEeOOBAHbI IIPU PEIIEHU U
3a/1a4, CBSI3AHHBIX C IPOTHO3MPOBAHUEM HECTAIIMOHAPHBIX
BpeMeHHBIX P0B [6 — 8]. Takumu 3azjavamu B HacTosIIee
BPEMsI SIBJISTIOTCS IPUHSITHE PEIIeH i 10 BBIOOPY CIIJIaBOB
[IPU CO3/IaHNM CJIOKHBIX TEXHOJIOTHYECKUX KOHCTPYKIIN it
M arperaToB B ATOMHON U aBUAIMOHHON TPOMBITIIJIEHHOCTH
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[9], monnepsxka ynpaBaeHUeCKUX pellleHUi Ha THAPOCOO-
py:xkeHmugx [6], a Takke mopzepsKKa MPUHATHUS pelTeHui
COTPYAHUKAMU OGaHKOB NpU OOCIYKMBAHUKM KOPIOpa-
TUBHBIX KjaneHTos u T.11. [10]. B xakzoit u3 Boimenpuse-
JEHHBIX 3a/1a4 PelleHus MPUHUMAIOTCS 110 Pe3yJIbTaTaM
IIPOTHO3NPOBAHUS HECTAIIOHADHBIX BDEMEHHBIX PSJIOB, B
BH/Ie KOTOPBIX MPEACTABISIOTCS aHAJU3NPYEMble TEXHU-
KO-9KOHOMUYecKue nokazarenu. [locaencTBust BoIOpaH-
HOTO PeNIeHHs] HAIPSIMYIO 3aBHCST OT TOUHOCTH MOy YCH-
HOro mporuosa. Takum 06pa3zoM, TOYHOCTH MPOTHO3HBIX
OIIEHOK B IIPUHSTUN PEIICHNI CITOKHBIX CUCTEM SIBJISIETCS
BeChbMa aKTyaJbHOI 1P06JIeMOil U HMeeT KIII0YeBOe 3HaYe-
HUe B IPEJIOTBPAIEHNH KAaTacTPOMUIECKUX TTOCIE/ICTBII
[P IPUHSATHH YIIPaBJIEHIECKUX PEITEeHNIA.

2. AHaJu3 npeuIecTBYIOMHX UCCae0BaHHMIT U
nyOaMKanuii

ABTOpPOM CTATHU JIJIsT TIOBBITIIEHUSI TOUHOCTHU MPOTHO3A
BpeMeHHBIX psiioB aHaauaupyemoix B CIIIIP mpenmoxen
METOJl CHHTEe3a MOjieJiell TTPOrHO3UPOBAHMSI HECTAIIHO-
HAPHBIX BPEMEHHbBIX PSIJIOB IyTeM 00beiuHeHnst Ha30BbIX
METOJIOB MPOTHO3MPOBAHUS C YYETOM CTATHUCTUYECKHX
XapaKTepPUCTUK. B 0CHOBY MeTO/a [10JI0KEH IIOXOJ, KpaT-
KU aHAJU3 KOTOPOTO MPEACTAaBJIEH HIKe, H3JI0KEHHBIN
Vpasxkaesbim P.II. B paGote [11] u 3akaouaomuiicst B 00b-
eflHeHN U 0a30BbIX METOAOB IIPOTHO3UPOBAHKS.




3amaua cuHTe3a Mojesell IPOorHo3upoBaHus B [11]
chopmynnpoBaHa Kak MOCTPOEHUE MOJEJIN MPOTHO3M-
POBaHUA BPEMEHHOTO pAAa MyTeM OObEeIUMHEHUS Me-
TOMOB TMPOTHO3UPOBAHUS C TIOMOIIHIO OTEPATNN KOH-
katenanuu. IIpu aTOM mocTpoeHHasi MOJeNb JOJXKHA
00J1a1aTh BO3MOYKHO 0OJIbIIEil CTENEHbI COOTBETCTBUS
UCXOJHOMY BpeMeHHOMY psanay. CTeneHb COOTBETCTBUS
ornpejeJssieTcs 1Mo 3aJlaHHOMY, IlepeJl CHHTE30M MO/jleJn
MIPOTHO3UPOBAHUS, KpuTepreM 3 HEeKTHBHOCTH KOHKA-
TeHAIUH.

ITox KOHKaTeHalueil METOMOB POrHO3UPOBaHUs Oy-
JIeM [OHUMaTh 0ObelHeHrE ABYX 1 O0Jiee METOJIOB TIPO-
THO3UPOBAHUS C YUETOM TTOPSIIKA UX CJIETOBAHMUS.

[TycTh 3aman ogHOMEPHBIT BpEMEHHOM PSIIT

X} = XX X = X o

u TpebyeTcst BHIIOJHUTD IIPOTHO3UPOBAHME 3HAUCHU I
BPEMEHHOTO psjia

RS WERS NUIRER.S W ) (2)

rne L — ropusonT nmporxosa.

[Tyctp Takske 3a71aHO KOHEYHOE MHOYKECTBO METOJIOB
nporuosuposanns F={(M,R,),(M,,R,),..(M,,R )}, rae
M - omneparop MOCTPOEHUS MOJEJU ITPOTHO3MPOBAHU;
R — omepaTtop nmporHo3upoBaHus, KOTOPbI MO Pe3yJib-
TaTaM NPUMEHEHUs omepaTopoB M BBIUMCJSET TPOTHO3
{xi}j='l‘+1,...,'l‘+1_:{)2'1417i'l‘+2""7§('1‘+L}:Xl" HBHﬂIOmHﬂCH OLEH-
KO¥i 3HaueHuii (2).

[Tponecc npuMeHnenust MeTo/1a TPOTHO3MPOBAHMS MO-
JKeM 3allucarh B Bujie:

Fx"=RMx’=R,(Mx")=Rx™ =x" (3)

Konkarenaunusa nag M, u Mj, M, eV, Mj eV - one-
paropamMu TOCTPOEHUsI MOJeJIM MPOrHO3UPOBAHUS — 3a-
JlaeTcs cyaeyIoniel mocie10BaTe bHOCTHIO AeHCTBU:

[lar 1. Onpeznenserca ijo =x" =& LX)

[Tar 2. PaccuurtsiBaeTcsa
X’ —ijo = {X? —)?1“' ,Xg —)22/1‘ ,...,Xf} —f(f'} ;

[Iar 3. BermosrasieTest mocTpoeHne Mojie el pasHocTei
onepaTopoM M, : Mi(XO—MiXO);

[Mar 4. Beruucasgercs I\/'[J.x0 +M,(x° _ijo) .

Omepanus KOHKaTeHAIINN He SIBJSETCS HU KOMMYTa-
TUBHOM, H accornaTuBHON. O603HaY B OTepalliio KOHKa-
TeHaluu Haj onepatTopamu M, u Mj Kak M, oMj,I/I,BBcnﬂ
enuHIUHEI omepatop E Takoif, uro Ex’=x", omeparmo
KOHKaTeHaluy HaJ m oneparopamu {M,,...M }c¥ Mox-
HO BBITIOJHUTH TOJBKO CIACAYIONUM 00pa3om:

pPas3HOCTh

M, oM, ,o..oM,oM =M, oM, o(..c(M,oM,)))= )
=K"(M,)=K""(M))+M, (E-K""(M))).

Omneparop M,;e¥Y HaspiBaeTcsi € —ajeKBATHBIM,
ecan p(Mx’,x"){<,>}e s HekoToporo sapatee 3ajan-
Horo €. Benmuynna € sIBIsieTCsI MOPOTrOM TOYHOCTH, B
npejiesiax KOTOporo omeparop M, cuuTaeTcss MpuUroj-
HBIM JJIs MOJAEJNUPOBAHUS; P — KpuTepuii apdekTus-
HOCTHU, KOTOPBIiT MOKET ObITh MpPeACTaBIEH, HAIPUMED,
cpe/HEeKBAPATHYECKUM OTKJIOHEHHEM, CpelHell 1mpo-
HeHTHOU omunOKoi u ap. [12]).

Omnepaiusi KOHKaTeHAIlUU HaJ[ METOAAMK [POrHO3U-
posanua FE=RM, u F,=RM, us Q={FF,.. F} oupe-

peastercst FoF=RM,+RM;(E-M,), npuuem nannas
oTrepalnsi BBIIOJHSETCS CTPOTO CIIPaBa HAJIEBO:

E,oF, jo..oF,oF =K"(F)=

m
=K"!(F)+F,(E-K""(F)).
Metonnpornosuposanus F € Q nasbiBaercs € —anek-

BATHBIM, €CJIU € —aJICKBATHBIM SBJSETCS €ro OnepaTop

IIOCTPOEHU MOJieJIu porHosuposanusa M, e V.

B cayuae, ecin umeercss mHoxectBo Q={F,..F }
€ —aJIeKBAaTHBIX METOJ[0B IIPOIHO3UPOBAHMSA, TO KOHKa-
TeHal M JaHHBIX MeTO0B JAJUHBI He 6oJsbiieir h, h>2,
rakas 4t0 F oF o..oF , mpu ycioBun, 4T0 HCHO/Ib3Ye-
MBIl METO/L TOJTHOCTBHIO NCYEPITBIBAET CBOU BO3MOKHOCTH
nocye nepsoro npumenenus (re. [F]=F,i=12,..,m),
BoamMoxkHa (m—1)""-m cmocobamu. Obiee KOINIECTBO
00belMHEHUI METOJ0OB NPOTHO3MPOBAHWS, DaBHSIETCS
i(m_ntﬂ.m:w

q=1

)

m-—2

Vposkaes P.IL. B paGore [11] s BpiGopa HaUIyyIIero
MeTOo/ia MPOTHO3UPOBAHUS, MTOJYYEHHOTO MyTEeM BBITIOJ-
HEeHUsS] KOHKaTeHaluu 0a30BbIX € —aJleKBaTHBIX METO/IOB,
OTPAHMYHUJICS pPEKOMEH/alnell, npejajaraioneil 3aaaTh
kpurtepuii ahHekTUuBHOCTH P W IPOBOJAUTH MOUCK €r0
MUHHMyMa [yTeM IOJHOro nepebopa BCeX BO3MOMKHBIX
KOMOMHAI[Mi1 KOHKaTeHaIi 6a30BbIX METOIOB IIPOTHO3H-
posanus. [Ipu 9TOM, OJJHAKO, HE MOJNY MU KaKOrO Obl TO
HU OBIJIIO OCBEIIEHWsT BONPOCHI, Kacalounuecs ONTUMKI3a-
MU OTBICKAHWS MUHUMYMa JaHHOTO KPUTEPUS, a TaKKe
MPUMEHUMOCTH B KaXKIAOU MOCJAeNYIONeld KOHKaTeHAIN
6a30BbIX METOLOB IPOTHO3UPOBAHMSL.

3. IocranoBka 3a/lauy UCCIeJOBaHUA

[TocTanoBky 3a/1a4u 110 yCOBEPIIEHCTBOBAHUIO METO/A
CcHUHTe3a Mojiesiell TPOTrHO3MPOBAHMS, IPE/ICTABUM CJIC/LY-
I0IUM 00Pa3oM.

Jla# omHOMepHHII BpeMenHoit paa x° (1) u ymopsno-
YeHHOE MHOKECTBO GAa30BbIX METOJIOB MPOrHO3MPOBAHUSI

Q={F,F,. . F }, FEeQ F=RM,, rne M, — oneparop mno-
CTpoeHus Mojeseil mporuosuposanusi; R, — omepatop
IIPOrHO3UPOBAHUA.

Kasxomy Metony npornosuposanus F, cooTBeTCTBY-
eT MHOKECTBO S, , KasK/Iblii 5JeMeHT KOTOporo s\’ 3asaer
JlonycTUMble 3HadeH st d CTaTUCTHUECKUX XapaKTePHCTHK
F =S, ={"s,..,s’}, ompemensiomnx mpuMeHUMOCTbH
ncnob3oBanust F, 17151 paspaboTKH MOE/IN IPOTHO3UPO-
BaHUs BDEMEHHOTO psijia

0 (i
X" = {c,,CyynCy)y € €SV,

Fi(xo): Ri(Mi(XO)) =R,(B)= XF»
(cpesy =F(x")=9),

rze ¢, —k—e3Hauenne cTaTHCTUYECKON XapaKTEPUCTH-
K1 BpeMeHHoro psifa X' (Hampumep, 3HaYeHue MaTeMaTy-
4eCKOTO OKUAAHUA BPEMEHHOTo paaa X' ); B, — mogesnns
IIPOTHO3UPOBAHUS BPEMEHHOr0 psaga X', HOCTpOeHHas
orneparopoM M, Mmerosna npornosuposanus F .

IIycTs Takske 3aan kputepuii ahdektnBHOCTH p (Ha-
MpuMep, CPeaHEKBAIPATUIECKOE OTKJIOHEHUE, CPEeIHS

MPOIeHTHAS OMUOKA UJTH J[P.), U €T0 TPAHUYHOE 3HAYCH e



{, xapakTepusyionnii ahhHeKTUBHOCTD MOJETH MPOTHO-
3UPOBAHN S BPEMEHHOTO PsI/Ia.

Kpome Toro, 1mycTh gaHa jjiMHa KOHKaTeHanuu 6aso-
BBIX METO/IOB IIPOIHO3UPOBaHUs, paBHas h.

OnpenennuTh TAKYIO IOCJIEA0BATENIHHOCTh METONOB
IIPOTHO3UPOBAHUS 3aaBAEMBIX 3JEMEHTAMH a HOJIMHO-
skecTB A MHOKecTBa P, ompenessioniero Bce BapuaHThI
MOCJIeIOBATETHHOCTER METOOB MPOTHO3UPOBAHUS TMPU
BBITIOJIHEHUY KOHKaTeHAIUU 0a30BBIX METOAOB TPOTHO-
suposanug F e€Q, xoTopasg Ha KakJOM IIare KOHKa-
TeHaluu OyAeT MUHUMU3UPOBaTh (MAaKCUMU3UPOBATH)
kpuTepuii adexTuBHOCTH P, AUO0 OYAET BHIOJHEHO
ycaosue p{<,2):

P={A,A,,...,A},
S = {(F ) (B (B b
E,),(E,E),

= ad,.

A, {a(Z) .. agfn)nm} {<

(B F) (B Ey (B B,

m’

(h) (l\) (l‘)
(m 1)"'m

Ay =1{ay b= {(FFp By By )

<Fm’Fm 10 ’F >}

Hpnqu Imocae10BaTeJIbHOCTb METOAOB IIPOTrHO3UPO-
BaHuA JOJIJKHA OBITH MUHUMAJIbHA ‘a‘ — min , M Ha KaX/IOM
Hnrare KOHkKaTeHallu MCIIOJIb3OBAaHbI TOJIBKO Te€ 6a30Bble
METO/IbI IIDOTHO3UPOBAHUA, CTATUCTUYECCKUM XapaKTEpH-
CTUKaM KOTOPbIX YJAOBJIETBOPAIOT PE€3YJbTaTbl KOHKaTE-
Halluu Ha IPE/IbIAYIIEM TIare:

T =FM,_ (x") = {0 e,y 1< <h,

5o » )
={s,s s, eV esy, (6)

e K" KoHKartenanusa ma mare m-—1; FM,
— MOJIeJib TIPOTHO3UPOBAHS, TOCTPOEHHAs OTlepaTOpaMu
M, meromoB mpornosmposanusi F e€Q | B pesyibrare
BbITIOTHEHUsT KonkaTenanun K™™', Q MHOKECTBO
6a30BbIX METOMOB IIPOrHO3UPOBAHUS, PACCMATPUBAEMBIX
namare m—1 konkarenanuu K™™',

4. Pa3paboTKa MeTo/1a CUHTE3a MoeJIei
MPOTHO3MPOBAHUS BPEMEHHBIX PSAIOB B HH(POPMAITHOHHBIX
YIPaBJSIONNX CHCTEMaxX

JlJ1s pelieHust MOCTaBJAEHHOI 3a1a4l He MOXKeT ObITh
MpUMeHeH 3HAYUTEJNbHBI apceHas MeTOIO0B OINTUMU3a-
IUW BBUAY TOTO, 9YTO OTCYTCTBYET 3aBUCHUMOCTH MEXKIY
MOPSIIKOBBIM HOMEpPOM 6a30BOr0 MeTO/a TIPOrHO3MPOBa-
HUS U3 MHOXKeCTBa 0 U 3HaYeHUeM Kputepust ahhexTuB-
HOCTHU, POPMUPYEMBIM JJTAHHBIM METOJIOM.

Tewm ne menee, B cBeTe TOT0, UTO KaK/blii oriepaTop M,
MeTOJI0B IporHosuposBanus F, dopMmupyer HeKoTOpyIo
HOJMHOMMAIBHYIO MOZIe/Ib BpeMeHHOro0 psifia x|, Kak cJe-
JyeT u3 TeopeMbl 00 annpokcumanuu Beiieprpacca [13],
Ha Ka’X/[OM TOCJeyIONeM Iare KOHKaTeHal[uu TejieBast
byHKIMs He OyeT CTAHOBUTHCS XYK€ IIPEblAYIero 3Ha-
yenns. Kpome toro, B cayuae, ecii MOITHOCTh MHOKECTB
A, cP BapbupyeTcs B 3aBUCUMOCTU OT I COOTBETCTBYIO-
I€r0 Mary KOHKaTeHaIuu, TO 11eJ1eCO00Pa3HO BOCIIOIb30-

BaTbhCsl MPUHITMIIOM INHAMUYECKOTO IPOTPAMMUPOBAHUST
1 pa30UTh JaHHYTO 3af1a4y Ha psi GoJee TPOCTHIX, THIIO-
BBIX 110/[33,/1a4, BBIIOJIHSIEMBIX TIOCJIE0BATETbHO.
DopmMyanpoBKa TUTIOBOI MO/3a/1a41 UMEET TAKYIO Ke
MOCTAHOBKY 3a/ladM, 4TO U TPUBEEHHas BHIITE (hOPMYJTH-
POBKa JIJIs O6IIell ONTUMU3AIMOMHON 3a/1a491, 32 UCKJIIO-
YeHHeM TOTO, YTO BMECTO PACCMOTPEHHs] MHOXKecTBa P
nceaesyeTcs MoAMHOKecTBo A, Takoe uyto AL C A CP,

A] :{<a:_1,Fj>}, 1<r<h, j=1,..m, j#]J,rme J - mo-
PSIKOBBII HOMEP IOCJIE]HEr0 METOAA IPOrHO3HPOBAHIS
pJeMeHTa a_; a,, — HAWJIYydIas [0 p MOCJIel0BATeNb-
HOCTb 6a30BBIX METOJOB MPOrHO3UPOBAHUS KOHKATEHA-
11U, IJINHA KOTOPOit paBusiercst r—1.

Jlanuble mMo/3aa4n PEMIAlOTCs My TEM MOJHOTO Tepe-
60pa ¢ TeabIo OMpeeTeHNsT TOCae0BATEALHOCTH KOHKA-
TeHan 0a30BbIX METOJIOB IIPOTHO3MPOBAHMS, OTIEPATO-
PBI TIOCTPOEHUS MOJIEJIU KOTOPBIX MO3BOJISIOT HOCTPOUTH
ONITUMAJIBHYIO TI0 P MOJIeJIb TPOTHO3NPOBAHUS BPEMEH-
HOTO psifia X' C y4eTOM BBITOJMHEHNA ycaoBus (6).

[Tocsie BBIMOJMHEHNS TEKYIIeH MOA3aMa4l U 10 Iepe-
XOZla K CJIeyIonell nCrnoab3yeTcs: Kauumposanue (coxpa-
HEHMe Pe3yJIbTaTOB IPEAbIIYINX PACUETOB), KACAIOTIEECs
CTPYKTYPBI IOy Y€HHOI MOJIEJITN U COOTBETCTBYIOIIETO €if
BpeMeHHOro psjia. B ciaenyromreil mojsanade paccMaTpu-
BaeTCsl MOJAMHOKECTBO A?, Ka’K/blil 2JIEMEHT KOTOPOTO
CONMEPKUT j-1 MEPBBIX METOJOB MPOTHO3MPOBAHUS TTapa-
METPOB Ha MPEJbIAYINEM TIare, BEAYIINX K ONMTUMAJbHO-
MY 10 P peIIeHunIo.

TakuMm o6pasoM, Bmecto ((m—1)"-m—-m)/(m—-2)
omeparuii, KoTopble HeO6X0AUMO OBIJIO BBIIIOJTHUTH MPH
paccMOTpeHUHU BCero MHoxectBa P, Oymer paccuutaHo
m+(h—1)(m—1) (mepBbIii METOA MPOTHO3UPOBAHUS B
KOHKaTeHaI[uu MOKeT ObITh BBIOPAH M CII0COOaMU, OCTaB-
muxcst h-1 MeToM0B NPOrHO3UPOBAHUS B KOHKATCHAIIUH
—m-1 ciocobamm).

CiieyeT OTMETHTD, YTO aJbTEPHATUBON MOJTHOMY Tie-
pebopy MeTOJI0B MPOTHO3UPOBAHNS B KaKJIOH U3 Moji3a-
J1a9 MOJKET CJIYKUTH TOAXO0/I, KOTOPBIN U3JI0KEH aBTOPOM
B paborax [14 — 16] u ocHOBaH Ha POBEACHUHN AHATI3A
CTATUCTUYECKUX XaPAKTEPUCTUK BPEMEHHOTO P/ U BbI-
60opa MeTo/1a IPOTHO3UPOBAHUS C TIOMOIIBIO JlepeBa pelie-
HUH WM KaKOTO-TnG0 WHOTO aHAJUTHYECKOTO CPEICTBa,
paspaboTaHHOIrO [Jisi [POBEJEHUS MPOLEAYPHI TOKCKa,
ONTUMAJIBHON € TOYKM 3peHUs IeJeBOol (YHKINU, TI0-
CJIeIOBATETBHOCTH KOHKATEHAIIMU METO/IOB TTPOrHO3UPO-
BaHMUSI.

[lJ1st HaTIepet 3a/IaHHOTO MHOKeCTBA 6A30BbIX METO/[OB
Mporuo3upoBanus Q MONIHOCTHIO M, Kputepus sphdex-
TUBHOCTH P W JJIMHBI KOHKATEHAI[MU h peasusanus pas-
paboTaHHOTO METO/Ia CUHTE3a MOJIEJIel IPOrHO3UPOBAH NS
HEeCTaIMOHAPHBIX BPEMEHHBIX PSIIOB IIyTeM 00beIUHEH ST
6a30BbIX METOJIOB IIPOTHO3UPOBAHUSI C Y4YETOM CTATH-
CTUYECKUX XapPaKTEPUCTUK MOKET ObITh NpeACTaBJICHA
cJIeIYIOIIEN TTOCTIeI0BATETBHOCTDIO MIATOB.

Illar 1. YeranaBausaercs i=1, J=J, FM=0.

[ITar 2. Pacuer 3naueHU#l CTATUCTUYECKUX XapaKTe-
puctuk s, Bpemenuoro psiza FM(x’). Mopmuposanue
MHOKECTBA METO0B MPOTHO3NPOBaHNA Q U3 6a30BBHIX
METO/IOB TTPOTHO3MPOBAHUS, /IJIST KOTOPBIX BBITIOJIHIETCS:
s,€S;, j=12,..,m, j#]. Ecin Q =@, 10 mpousBoantcs
3aBepiienne paboThl.

Iar 3. Jlng Becex j=1,2,..,m, j# ] BbIIOJHSACTCS KOH-

karenaiusa K'=M;oFM=FM+M(E-FM) u pacuer kpu-



tepust apdexrusnocru p;=p((R,FM+RM;(E- FM)),x").
Jlns cnyuas, korna FM=@, 10 K'=M; u p;=p(RM,x").
EcnuBbinostasieTcs HepaBeHCTBO pj{S,Z}é ,70 J=j, FM=K’
U 3aBepPIIUTH PaboTy.

[Mlar 4. OGHOBJEHWE UTOTOBOH MOJEJIU NPOTHO3U-
posanug FM: J=j, FM=KI!, coorBercrByiouieit Munu-
MaJbHOMY (MaKCHUMaJIbHOMY) 3HAY€HUIO KpuTepus 3d-
bexTusHoCcTH P;.

[ar 5. YBeanuenue i va equuuity. Ecan i<h, to BbI-
MOJIHSAETCS MepPexol K mary 2, nHave IIPOU3BOJUTCS 3a-
Bepiene paboThl.

JlanHBIH MeTOz, B OTJIMYMe OT MeToJa I'PYIHIIOBOTO
yuera aprymentoB (MIT'VA), paspaborannoro MBaxHeHko
AT u Mennep M1.A. [17], He orpaHHYMBaETCS CTPYKTY POt
Mozenu Buja nojuHoma Kosmoroposa-TaGopa u npu-
MEHMM He TOJIBKO /11 CHHTE3a PErPeCCUOHHbBIX MOJIeJeii,
HO MOJKET HCIOJIb30BaTh M Te€ BUJbI MOjeJeil, KOTOpbie
MO3BOJISIOT TOCTPOUTD ONEPATOPBI MOCTPOEHUS MOJen
[IPOrHO3UPOBAHUS BHIOPAHHBIX [/t KOHKaTeHaluu 6a3o-
BBIX METO/IOB, B UHMCJIO KOTOPBIX TaKKe€ MOYKET BXOJAUTD 1
MIVA.

[IpuBeaeM 1puMep, UIIOCTPUPYOIIKiT paboTy pas-
paboTaHHOTO MeToia. B mpumepe BbimoJHEHHE Imara 2
OIIYIIIEHO.

[Mycry Q={F,F, F,F}={HARMAN} ecrb MHoxe-
cTBO 0a30BBIX METO/OB IporHosupoBanusi: H — merox
Xoubra; AR — aBTOperpeccus; MA — crosbasinee cpentee;
N — nausnblil MeTo/ nnporuosuposanus. Momnoctb MHO-
kectBa |Q)=4 (m=4). Heo6xoanmo myTem KOHKaTeHa-
uu 6a30BBIX METOJOB MPOrHO3UPOBAHUS AJIMHON h = 3
MOCTPOUTH MOJIeJIb ITPOrHo3upoBanus, ahHeKTUBHYIO 110

p — CpelHEKBAJAPaTUUYECKON omubKe, KOTOpas 3a/aeTcs
1 n _ 2

BBIpaKEHUEM MSE:—Z(Yt—Yt) , rae Y, — 3HaueHue
n

t=1

BPEMEHHOTI'O pA/ia B MOMEHT t; Yt — IIPOTHO3 3HAYCHU A Yt ’
N — JIJIMHAa BpEMEHHOTI'O pA/ia.

ITycth mepBoHauasbHo Hambosee aGhGEKTUBHON TO
p cuuMTaeTCs MOJEJ]b, HOCTPOCHHAS 110 MeTOoay XO0JIbTa,
torna FM=H u J=1.

3arem Hambosee ahdexTHBHON MO P, yuuThiBas (3
— 5), cUMTAETCS MOJEJb, COOTBETCTBYIONIAsT KOHKATEHA-
nuun FM=F,oF, =MA-H=H+MA(E-H).

Ha nocnennem mare 1o i 3¢hhekTUBHOI 110 p cunTaeT-
¢Sl MOJIEJIb, COOTBETCTBYIOINIASI KOHKATEHAIU T

FM=F, oF, oF, = ARoMAoH= AR o(MAoH) =
=MAoH+AR(E-MAoH)=(H+MA(E-H))+

+AR[E - (H+MA(E-H))].

5. BeiBoanl

B pa6ote mosyunt ganbHeliliee pa3BUTHe METOJ CUH-
Teza MojieJieil MPOTHO3UPOBAHUS MyTeM OObeNHEH WS
6a30BBIX METOJIOB MPOrHO3UPOBAHUS, KOTOPBIN, B OTJIH-
ype OT CyIIeCTBYIOLIEro MeTO/a, UCIIOAb3yeT IPOLeLypY
onTuMU3anu o6beuHeH st Ha30BbIX METOJOB, OCHOBAH-
HYIO Ha IIPUHIMIIAX JUHAMITYECKOTrO ITPOrPAMMHUPOBAHU
U IIPOBEPKU CTATUCTUUYECKUX XaPAKTEPUCTHK BDEMEHHOTO
pda, 4TO IT03BOJIMJIO OTKA3aThCd OT HPUMEHSBIIErOCs
panee MOJHOTO Tlepebopa BCeX BaPUAHTOB 00beAMHEH WS
6a30BBIX METOJIOB IIPOTHO3MUPOBAHMUSI.

[Ipumenenue mporpaMMHOI peasn3alny JaHHOTO Me-
tozma B cepsucax CIIIIP mocBAMmeHHBIX TPOTHO3MPOBAHIIO
TEXHUKO-9KOHOMUYECKOI NH(POPMAINY, TPEICTaBISAEMOM
B BU/IE BDEMEHHBIX PSIJIOB, TO3BOJUT MOBBICUTH TOYHOCTD
IIPOTHO30B U KaK CJIE/ICTBUE TOYHOCTH U HAJIE)KHOCTD MTPU-
HUMaeMbIX peleHu .
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Hocnioxceni ocnoeni nepesazu ma 1eooJi-
Ku npozpamuux mexunonozii Spring Framework
ma Enterprise Java Beans. Pozeasnyma 3ada-
ua 06Ky Kopucmyeauie ma cepeeprozo napxy
xocmumnz npogaiidepa ma 6yna o6pana mexno-
J102i5 0aa ii eupimenns

Kntouosi canoea: Spring Framework,
Enterprise Java Beans, xocmunz-npogaiioep
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Hccnedosanvt ocnosnvie npeumyuecmea
U HedoCMAmMKU NPOPAMMHBIX MEXHOJLO2UL
Spring Framework u Enterprise Java Beans.
Paccmompena 3adava ywema nonvzosameneii u
cepeepHOz20 NapKy 0 Xocmunz-nposaudepa u
8bIOpana mexHon02us 05 eé peuwenus

Kntoueevte caoea: Spring Framework,
Enterprise Java Beans, xocmunz-npogaiioep
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Advantages and disadvantages of server’s
technologies EJB and Spring Framework were
analyzed. The problem of servers and custome-
rs accounting on “Byte Host” hosting provider
was considered and the technology for solving
this problem was chosen

Keywords: Spring Framework, Enterprise
Java Beans, a hosting provider
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1.BBenenue COBPEMEHHbBIH OU3HEC KpallHe uyBCTBHUTEJNEH K OIub-
KaM B ympapjeHuu. st IpUHATHS JTI0O0T0 TPAMOTHOTO

YIIpaBJ€HYECKOI'0 peleHndA B YCJHOBUAX HeOIpeaeseH-

CospemeHHbiii Gustec Tpebyer Bce Gojiee MUPOKOTO

npuUMeHeHUsT WHGOPMAIIMOHHBIX TEXHOJOTUN B YIIpas-
Jgerun npexanpusitueM. YKu3HecnocoGHOCTh U Pa3BUTHUE
UH(GOPMAIIMOHHBIX TEXHOJIOTUI 00BSICHSETCS TeM, UTO

HOCTHU W PUCKA HEOOXOIMMO MOCTOSIHHO JIEPKATh IO/ KOH-
TPOJIEM Pa3JIMYHbIe aCHEKThl (DMHAHCOBO-X03sICTBEHHOM
nesaterbHOCTH. [l0aTOMY cOBpeMeHHBIN TOAXOA K yIIPaB-



