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B pabome npedcmaeéien Ho6bll N00X00, 00ecneMuearouul 603.MONCHOCHD dunamuneckozo
CUEHAPH020 MO0eAupO6aHUs U OCHOGAHHLIUL HA UCNOAb306AHUU meXHoao2uu «Web-simulation».
B pamxax oannoeo nodxoda evinoanena peaiusayus npocHO3HvIX Moodeaell Ha niamgopme umuma-
UUOHHO20 Modeauposanusa (e wacmuocmu, Powersim Studio), unmezpuposeannoil ¢ 6éeb-cepsepom u
cucmemoil ynpaeaenua oazamu daunsvix (CYBJ/]). B pe3yisvmame obecneuusaemcs 603MOMCHOCHIb
dopmuposanus noav306ameabCcKux NPOSHO3HLIX CUCHAPUEE C COXPAHEHUEM Pe3yAbmanos Mooeaupo-
\ 6aHuA 6 CYB]] 045 eusyaausauuu u datvHeliuie2o aHaiusa. Yy

Kmouesbie ciioBa: Powersim, BeO-cepBep, 5KOHOMETPUUECKUE MOAEIN, CUCTEMHAas! IMHAMMKA.

1. Benenue

HACTOSIIIIee BpeMsI HAOJIOmaeTcsl POCT MHTeE-

peca co CTOPOHBI Pa3JWYHBIX OPraHM3alUNi K

WCTIOJIb30BAHUIO CHCTEM WMMTAIIMOHHOTO MO-
JNeMVPOBAHUST IS KOJJIEKTUBHOW (MHOTOITOTh30Ba-
TEJIbCKOM) TTOMACPXKKH TIPUHSATHS PEIICHUM B pesKUMe
peanbHOro BpeMeHu. [1pu 3ToM 0CHOBHAs TOTPEOHOCTH
3aKJII0YAeTCsl B 00ECIEeUYeHUU BO3MOXHOCTU (DopMu-
pOBaHMSl WHAMBUIYAJIbHBIX IPOTHO3HBIX CIIEHApWEB
JUTSL MajbHEWINel BU3yanu3allid W CPaBHUTEIBHOTO
aHanu3a. TpaAuMOHHBIN MOAXOJ K MPOEKTUPOBAHUIO

TaKUX BEO-OPUEHTUPOBAHHBIX CHCTEM IIpelrojaract
peam3aliio MaTeMaTHIeCKIX ITIPOTHO3HBIX MOJIEIICH B
BHJIE TIPOTPAMMHBIX MOIYJICH, PeaIN3yeMBbIX C UCITOJb-
30BaHUEM CEPBEPHBIX SI3bIKOB MPOrpaMMUpPOBaHUsI, B
yacTHocTH, Kitacca PHP, ASP, Java u np. OtmMeTuM, 4to
OOJIBIIMHCTBO TIPOTHO3HBIX MOJEIEeH IIPEICTABIISIOT
co0o0li cUcTeMBbl OJHOBpeMeHHBIX ypaBHeHU (COY),
mapaMeTpbl  (KO3(h@GUILIMEHTbI) KOTOPBIX 3apaHee
oIpenesicHbl. BapbupyeMbIMHU (CLIEHAPHBIMM) Xapak-
TEPUCTUKAMU TP 3TOM SIBJISIETCS HEKOTOPHI Habop

BK30TE€HHBIX ITIepEeMEHHBIX, HallpuMep, Kypc doJiapa,

3



VMHTEPHET-TEXHOJIO N

neHa Ha HedTh W T.4. Ilpy TpaIWMIIMOHHOM IIOIXOIE
IUIST TEXHUYECKOM pealn3allid Ha BeO-cepBepe daxe
oaHoit manopasmepHoit COY, cocTosiiieii, K IpuMepy,
W3 JeCITH ONHOBPEMEHHBIX YpaBHECHU, TPEeOYIOTCS
3HAYUTEJIbHBIE BPEMEHHBIC PECypChl, HEOOXOOVMBbIC
JIJIST KOPPEKTHOTO MPOTrpaMMHUPOBAHUS JIATOBEIX, BHY-
TPEHHMX HEJIMHEWHBIX, OOPATHBIX U AP. 3aBUCMMOCTEN
MEXIYy MepeMEeHHbIMU M UHTErpaluu MOJEIU C JaH-
HbIMU, BbIrpyKaeMbiMu U3 CYB/I. Ilpu aToM usme-
HEHME OTAEIbHBIX MapameTpoB COY (KOppeKTUpOBKa
ypaBHEHWI, TOOABIICHNE TePEMEHHBIX W JIp.) MOXKET
TIPUBECTHA K HEOOXOOUMOCTH TIEPEIIPOTPaMMUPOBAHMS
BCEU CUCTEMBL.

OTMeTHM, 9TO Ha IIpaKTUKe MMeeTCs IIOTPEOHOCTD B
peaqu3alMy NeTaau3MpPOBaHHBIX TPOTHO3HBIX MOJIe-
Jieil, UMeroLIMX OOJIbIIYI0 pa3MEPHOCTH (KakK MpaBUIo,
COTHHM YpaBHCHMI M TIepeMEHHBIX). Takke He0OXOmm-
MO, YTOOBI IPOEKTUpyeMasl cucTeMa Oblja MacllTa-
OMpyeMOM, T.e. UTOOBI CO3MAaHNEC HOBBIX IMPOTHO3HBIX
Mojelieil 1 ux uHrerpauus ¢ Bed-cepBepom u CYB]]
He TIpPUBOIMIIH K TTepeIIpOrpaMMHUPOBAHIIO CAMOM CH-
cTeMBI. B 3TOM cirygae MOXHO pa3padaTeiBaTh U ITOM-
JIepXKUBaTh KaTaJOT MPOTHO3HBIX MOAE/eH, pa3Melast
UX Ha BeO-cepBepe B CIelMaIbHOM pasaene. Takue
MO MOTYT OBITb OPMEHTHPOBAHBI HAa WMHTEPECHI
pPa3IMYHbIX KaTErOpuii Ioab3oBaTesiei (Hampumep, Je-
3arperupoBaHHAass MaKpO3IKOHOMUYECKasT MOIEIb, MO-
Jeab WHQISLUY, MOAEIb TOITUBHO-3HEPTeTUIECKOTO
KoMIuiekca U T.14.). COBOKYITHOCTb pa3padaThIBaeMbIX
Moeeit, MHTeTpUPOBAaHHBIX C BeO-CepBEpOM, CUCTe-
MaMmu Busyanuzauuu gaHHbix 1 CYBJI, MmoxeT paccma-
TPUBAThCSI KaK OCHOBA IJISI CO3MAHMUS CUTYAlIMOHHBIX
neHtpos (CILI).

B HacTos1eli paboTe mpencTaBieH HOBBIM MOAX0 K
MPOSKTUPOBAHUIO CUCTEM TMHAMUYIECKOTO CIIEHAPHO-
o MOJEIMPOBaHUSI, OCHOBAHHBI Ha MCMOJb30BaHUU
METO/IOB CUCTEMHOU auHamMuku [1, 2] U TexHoMOTUU
«Web-simulation», KoTopasi IpeAcTaBIsieT co00ii pea-
JIN3AIUI0 MPOTHO3HBIX MOJENeil Ha riatpopMe UMU-
TAIIMOHHOTO MOICIMPOBAHMSI, B YaCTHOCTH, Powersim
Studio [3], UHTErpUpPOBaHHOI C BeO-CEPBEPOM U CU-
cremoit ynpasiaeHus 6azamu naHHbix (CYB/l). B pe-
3yJbTaTe OO0ECIIEYMBACTCS BO3MOXHOCTH (hOPMHUPO-
BaHMS ITOJTh30BaTEJIECKUX TPOTHO3HBEIX CIICHAPUEB C
coxXpaHeHUEeM pe3yiabTaToB MomenupoBanus B CYB/]
1T BU3yajlud3allud W JOajbHeiiero aHaiusa. JaH-
HBII TTOAXON OBUI yCHEITHO MpuMeHeH B LleHTpanb-
HOM 3KOHOMUMKO-MaTeMaTuyeckoM WHCcTUTyTe PAH
(HOMMU PAH) nist co3naHust CUTYallMOHHOTO LIEHTpA.
CutyaunoHHbli neHTp LIDMM PAH ObL1 co3maH B
sHBape 2005 roga ¢ 1enbpio 00beAMHEHUS pa3paboToOK

IIOMHM B obGsacTv NPUKIAAHOIO 3KOHOMUYECKOTO
aHajM3a, MOJEIMPOBaHUS U TIpoTHO3UpoBaHus. Llennb
IlenTpa — co3znaHue APYXECTBEHHOTO M YCTOWYMBOTO
nHTepdeiica MexXIy TeOPETUICCKUMM 1 TIPAKTUIECKH -
MU pa3paboTKaMu Y4YeHbIX U creuunanucroB LIODMHA
PAH u «BHEIIHUM MUPOM>», O] KOTOPbIM NTOHMUMAET-
csl HayuHoe U OKn3Hec-coo01ecTBo (Kak B Poccun, Tak
U 3a pybexxoM), a TaKXKe TOCyIapCTBEHHbIE U YUeOHbBIE
CTPYKTYPBI M LIEHTPHI, 3aHMMAIOIINeCcs IpodieMaMu
TEOPETUYECKOTO M MPUKIAZHOTO 3KOHOMUYECKOTO
aHajM3a, MOIEJIMPOBAHNSI U MPOTHO3UPOBAHUSI C yUe-
TOM POCCUICKMX OCOOEHHOCTEM.

2. O0mas GpyHKIHOHAJIBHOCTH
pa3padOTaHHOI CHCTEMBbI

Jns obecrieueHUs] MHTEPAKTUBHOIO WHTepdeiica
MEXJy IMOJb30BaTeIsIMM U pa3pabaThIBacMbIMU 5KO-
HOMETpUYECKUMU (TTPOTHO3HBIMU) MOACISIMU ObljIa
pa3paboTaHa OpUTMHAJIbHAsI cucTeMa (IporpaMMHBbII
KOMILICKC), TTO3BOJISIONIAsl Pean30BbhIBATh 3KOHOME-
TpUYECKHe MOMAEIM Ha IruiardhopMax UMUTALIMOHHOTO
moaenupoBanust (Powersim, AnyLogic u np.), pasme-
1IaTh pa3pabaTbiBaeMble KOMIILIOTEPHBbIE MOICIM Ha
BeO-cepBepe IDMU PAH (nn1s1 obecrieueHnst MHOTO-
MOJIb30BaTEILCKOTO JOCTyIa 4yepe3 BeO-umHTepdeiic),
a TaKXKe MHTETPUPOBATh KOMIIBLIOTEPHBIE MOJEIN C CH-
cTeMaMU yIpaBlIeHUs 0a3aMu JaHHbBIX, B YACTHOCTH,
¢ CYBJI Microsoft SQL Server (Express Edition), nH-
CTaJITMpOBaHHOM Ha BeO-cepBepe LIDMU PAH.

B pesynbpTaTe Takoro moaxona yaajgeHHbIE MOJIb30-
BaTeJIU CUCTEMbl MOTYT PETMCTPUPOBATLCS Ha caiiTe
cutyaurMoHHoro neHTtpa LIDMUWU PAH u BbiOuparth
pa3IMYHbICe MOACIH IJISI BBIITOJTHEHUST CAMOCTOSITEb-
HBIX IPOTHO30B (HampuMep, Majopa3MepHass 9KOHO-
MeTpuJecKas MOMeNb, e3arperupoBaHHasl 3KOHO-
MeTpuJecKass MoIeb, MOJAEIb UHGMISIUMU U T.O.) U3
o0lIIeTO KaTajiora peajaum3oBaHHBIX Mozeneii. Jlanee,
M0JIb30BATEIM MOTYT CAMOCTOSITEJIbHO U3MEHSTh 3Ha-
YeHUs] 2K30TeHHBIX (MCXOMHBIX) MEPEMEHHBIX IS
JaHHOM Moaenu (uepe3 BeO-uHTepdeiic) Ha TOpU30H-
T€ IPOTHO3UPOBAHMS B CLIECHAPHOM PEXMME U BBIIIOJ -
HSTh pacuyeThl SHAOTEHHBIX IEPEMEHHBIX, T.€. BBIIIOJI-
HATH IIPOTHO3UPOBAaHUE IPU 3alaHHBIX 3HAUYCHMSIX
9K30Te€HHBIX IEPEeMEHHBIX. Takxke 00ecIeurBaeTCs
BO3MOXHOCTh COXpPaHEHHUS Ppe3yJIbTaTOB IPOTHO3M-
poBanust B CYB/I ¢ 1enbio JaibHERIIEro mpocMoTpa
M CpaBHEHUS clieHapueB. IIpu 3ToM KaXnIblil clieHa-
pUii MOXET COIPOBOXIATHCS IT0JIH30BATCILCKUMU
KOMMeHTapusmu (Hanpumep, «ba3oBblil clieHapuii»,
«A3MeHeHure Kypca mojuiapa 1 1ieH Ha He(Tb» U T.1.).
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ITonp30BaTen CUCTEMBI MOTYT OTOMPAThH B TPYIITY
M IIPOCMATPUBATh COOTBETCTBYIOIIME CLIEHAPUM Ha
Flash-rpacdukax, co3gaHHble KaK B TEKYLIEH CECCUH,
TaK ¥ B TIpOIIIOM (TP YCIOBHUM, YTO OHU OBUIN CO-
xpaHeHbl B CYBJI), npocMmaTpuBaTh 3HAYEHUS 5K30-
TEHHBIX TIepeMEHHBIX UIT OTOOpaHHBIX CIIEHAPHEB,
yIAIATh CLIEHAPUU, yTPATUBILIME CBOIO aKTYaIbHOCTb,
BO3BpAllAThCs K NEPEUHIO MOJENe s JajbHeen
paboTHI U Ap.

AIMUHUCTPATOp CHUCTEMbl MOXET pPeaJM30BbIBaTh
SKOHOMETPUIECKIE MOICIN Ha TuIaThopMe MMUTALIH -
OHHOIO MoOJAeJUpoBaHUs (B 4acTHOCTH, Ha Powersim
Studio), BEIIIOMHATE OTIAAKY (TECTUPOBAaHME) MOIEICH
JI0 UX pa3MellleHHns] Ha BeO-cepBepe C MCIOJIb30BaHM-
eM BM3yaJIbHbIX BO3MOXHOCTeil Powersim Ha peanb-
Hbix n1aHHBIX (MS Excel), pazmeniate Mofenu Ha BeO-
cepsepe LIDMU PAH (mpu 3ToM OHU aBTOMaTUYECKU
CTAHOBATCS JOCTYITHBI IOJIB30BATE/ISIM Uepe3 KaTallor
moneeit), 3arpyxatb B CYB/] nepeueHb peeBaHTHBIX
IUTST KaKIOM MOIIEI 9K30TEHHBIX U SHIOTeHHBIX TTepe-
MEHHBIX, 3aTPyXaTh peJIeBaHTHBIC [JIS1 KaXKI0M MOIe T
HMCXOIHbIE TaHHbIE (3HaUEHUs SK30TE€HHBIX IepeMeH-
HBIX), TICPUOANIECCKN OOHOBIISITH MOICIN (YCTPaHSATh
OIIMOKHU, BAPBMPOBATh TOPU30HTOM ITPOTHO3UPOBAHMST
U T.1.) U UCXO[IHbIE JaHHBIE.

B Hacrosiiee Bpemst paccMaTpruBaeMasl cucTeMa Ha-
XOIMUTCSA B CTaguu ampobauuu (TectupoBaHus). Jo-
CTYyI K CHCTEME OCYIIECCTBIISIETCS 1O CChUIKe: http://

data.cemi.rssi.ru/GRAF/center/models.htm

OTMeTHMM, UYTO pa3pabOTaHHBII MPOTPaMMHBII
KOMIUIEKC TPUHIUMUATIBLHO VIIYUYIIaeT BO3MOXKHOCTU
JIUCTAaHLIMOHHOM pabOThl ¢ 9KOHOMETPUYECKUMHU MO-
JEJISIMU, YTO OCOOEHHO BaXKHO KakK ISl OOLIEi MOy~
JIIPU3alUN TTPOTHOCTUYECKUX BO3MOXKHOCTEM TaKMX
MojeJieil, TaK U Il MX MUCIIOJb30BaHMS B Yy4eOHOM
nporiecce. [Ipu 3TOM TIpy pasMenieHur Mopesieil Ha
BeO-cepBepe HET HEOOXOAMMOCTU B MEPEnporpaMMu-
POBaHUM CUCTEMBI, U 3TO CYILIECTBEHHO (B JAECSITKU
pa3) CHWXaeT BpeMEeHHBIE 3aTpaThl Ha peaau3aluio
SKOHOMETPHYECKUX MoJeeii B cpene MHTepHeT.

3. ApXHTEKTypa CHCTEMbI
U UCTOJIb3yeMble TeXHOJIOTHH

Jist pa3paboOTKM TMPOrpaMMHOr0 KOMILIeKca ObUIU
HCIIOJIb30BaHbI CIEAYIOLINE KII0YeBbIe TEXHOIOIUU:

4 Powersim Studio — mnaTdopMa MUMHUTAIITMOHHOTO
MOJIEIMPOBAHUS, MpeIHa3HAUYECHHAsI I KOMITbIOTEP-
HOW peajn3allii MaTEMATUIECKUX, B YACTHOCTH, KO-
HOMETPMYECKUX (CUCTEMHO-IMHAMUYECKMX) MOAeIeR

[31;

4 CYBJ MS SQL Server (Express Edition) — cuctema
yIpaBicHUsT 0a3aMK JTaHHBIX, TTO3BOJISIONIAsI, B YaCT-
HOCTH, CJIY>KUTb IOCTABIIIMKOM MCXOMHBIX JAaHHBIX IS
MojeJieil, a TaKxKe COXPaHSTh Pe3yJIbTaThl IIPOTHO3M-
pOBaHUsI B BUIE CLIEHAPUEB;

4 .NET Framework — miporpaMMHas Iuiatopma oT
KoMmaHnu Microsoft, mpemHa3HaYeHHAs IJIST CO3Ma-
HUS OOBIYHBIX TPOTPAMM U BeO-MPUIOXeHUi. B vact-
HOCTH, JUIS peaju3alluyd IMPOrpaMMHOIO KOMIUIEKCa
WCIIOJIB3YeTCsl SI3bIK TporpammupoBaHuss ASP.NET
(VB.NET) u texuonorust ADO (ActiveX Data Object);

4 Flash AnyChart — crielinajabHasi IporpaMMHasi ou-
0JIMoTeKa, IT03BOJISIONIAS BU3YAIM3UPOBATh TaHHBIC U3
CYbB/l Ha mHTepaKTUBHEIX rpadukax (B ToMm uncie 2D,
3D, kaptorpammsl) uepe3 XML.

ApxuTeKTypa pa3pabOTaHHOU CUCTEMBbI MpPeaCTaBIIe-
Ha Ha puc. 1.

VYnanenHbie nonb3oBarenu
(Internet Explorer)

HTTP - npotokon

Be6-cepeep LIAMI PAH
(caiAT CuTyaLMOHHOTO LIEHTPa)

lAcxoaHble aaHHble

1 PE3ynbrathbl IKOHOMETPUHECKME MOENN

-
' |
' |
I 2
1] | I Ll
1| mojenuposaHusa | I 1l
1 | I 0l
11 cyB MS SQL Server : I : :
:: i : Powersim |
I | I 0
1] Ll
| i
h I saL, ]
I I ADO, [l
] | VB.NET |
| | nap. 0l
I | i
b — h |
[ =

Puc.1. ADXUTEKTYpa CUCTEMBI.

OTMeTuM, 4TO y YIAIEHHBIX IMOJIb30BaTeNe g pa-
OOTBI C SKOHOMETPUUYECKUMU MOJIEISIMH, pean3o-
BaHHbIMM Ha Powersim, mMOCTaTOYHO HaJWYMs TOJBKO
BeO-Opay3epa, HarpuMmep, Internet Explorer. ITpu stom
YCTaHOBKA CHCTEMBI MMUTAIIMOHHOTO MOIEIMPOBAHUS
Ha KOMIThIOTEPHI YIAICHHBIX IOJIb30BaTe/ICi He TpeOyeT-
cs1. COOTBETCTBEHHO 00JIeryaeTcsl TpoIiece pacipocTpa-
HEHUST MOJIEJIEH, TTOCKOJIBKY HEeT HEOOXOIUMOCTH B TTPH-
00peTeHUM JIMIIEH3UI Ha KaXIyI0 pabouyIo CTaHLIMIO.

BbUSHEG-HHDOPMATHKA Ne2(16)-2011 r.
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Paspaborannas ¢usmueckas cxema CYBJl MS
SQL Server npeacraieHa Ha puc. 2. OCOOEHHOCTbHIO
paspaboraHHoit CYB]l siBisieTcs Hajluuue CIelu-
aIbHBIX TAOJWII, TIpeIHa3HAYCHHBIX IS XpaHCHUS
KaTajiora 3arpyxaembIX B CHUCTeMy 3KOHOMETpHUYe-
CKUX MOJeJieil U CBSI3aHHBIX C HUMU XapaKTePUCTUK
(pelleBaHTHBIX MEepeYHE 1 3HAYCHU COOTBETCTBY-
JOIIMX 3K30T€HHBIX M 3HAOTEHHBIX MEPEeMEHHBIX).
Kaxnoit crucreMHO-IMHAMUYECKON (3KOHOMETPHU-
yeckoii) mognenu, 3arpyxaemoit B CYBJ/l cucrte-
MBI, TIPUCBANBACTCSI YHUKAIbHBIN UAEHTUGHUKATOD
(IDm), xoTOopsIii SIBASIETCS BHEIIHUM KIIOUOM B
IPYTUX CBSI3aHHBIX TaOJIMLAX, B YACTHOCTU, COLEP-
KaluX HAMMEHOBAHUS MCITOJIb3YeMBIX 9K30T€HHBIX

(Tabnuia exogen_var), 9HOOTEHHBIX (TabiuUIlA eno-
gen_var) U JIaTUpOBaHHBIX (Tabjuila exogen_var
lags) mepemMeHHBIX. B cBOIO ouepenb, Ha IepBUYHBIE
KJTIIOUM JaHHBIX TAOJUIl COomepXalluX MeTaJlaHHbIe
3arpy>kaeMbIX MOJIeJIell TakKe UMEIOTCSI CChUIKU U3
TabJIULl, coAepKallux 3HAYEHUS] COOTBETCTBYIOUIUAX
MepeMEeHHBIX.

B pesyabrare Takoro Imomxoma, oOeCIEeYMBAET-
¢ BO3MOXHOCTh PaCIIMPEHUsT KaTajora IOCTYITHBIX
MOJTh30BaTENISIM MoJiesieil, 6e3 He0OXOMMMOCTU Tiepe-
MPOrpaMMHUPOBAHMS CUCTEMBI (MOIEIM CO CBOMMMU Xa-
paKTepuCTUKaMM J00aBISIIOTCS B 0a3y JaHHBIX AWHA-
MHWYECKM W aBTOMATUYECKN CTAHOBSTCSI ITOCTYITHBIMH
ITOJTB30BATEIISIM).

models R o o

% IDm exogen_var_lags exogen_fact_lags
name_m ¥ IDex 7 ID
op_m o IDm IDex
SIp ﬁ var_name CurrTime
StartTime var_name_full CurrValue
StopTime
TimeStep

exogen_fact

5 % ID
I—oo IDex
exogen_var 9= . CurrTime
Cueuapvm * 7 IDex CurrValue
? [Koa cueHapwsi] IDm
[AaTa cueHapws] var_name
[OnucaHme cueHapms] var_name_full
ID1
[CoxpaHuTb cueHapuii] &
IDm - i o3 endogen_sc *
% ID
[Koa cueHapus]
3 ﬁ e%(oIgDen_sc flara
g IDex
[Koa cueHapus] CurrValue
clients Aata
7 ID1 IDex
name dl CurrValue
fam_cl
ot_cl @
tel_cl
fax users endogen_var
mail_cl % ID @ IDex
org pwd OO IDm
var_name
|dOI-gn | var_name_full
ogin_c
password_cl
region
dop_sv
Puc.2. Cxema CYB]] cuctembl.
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Cxema CVYB/l copepxuT cheaywonye TaOJIULbI
(maba.l).
Tabauya 1.

Ta6nuua CYBJ1 Kparkoe onucanme Tabnuubi

MpeaHasHadeHa Ans XpaHeHus nepeyHs sarpy-
XAEMbIX B CUCTEMY MOZENEN, Peann30BaHHbIX
Ha Powersim, co CBOUMU XapaKTepucTuKamu,

Models B 4aCTHOCTW, Ha3BaHue SIP-thaiina, Ha3BaHWe
MOJIENM, HA4anbHOE 11 KOHEYHOE 3HaueHNs
MOZIENBHOI0 BPEMEHN 1 Jp.
MpeaHasHayYeHa Ans XpaHeHus NepeyHs
exogen_var 3K30rEHHbIX NEPEMEHHbIX, PENEBAHTHbIX

INA 3arPyKEHHbIX MOZENSIA.

MpenHa3Ha4eHa Anst XDaHEHUS NepeyHs
3H[I0reHHbIX NEPEMEHHbIX, PENEBAHTHbIX
NS 3arPYXeHHbIX MOJENe.

endogen_var

MpenHa3Ha4eHa st XDaHEHUS NepeyHs
NarvpoBaHHbIX (3anas iblBatoLLX) 3K30reHHbIX
MEPEMEHHBIX, PENEBAHTHBIX [i71st 3arpyXeHHbIX
MOZIENEN. 3HAUYEHNS TaKVX NepeMeHHbIX He
MOTYT GbITb M3MEHEHbI MONb30BaTENEM NpH
MPOrHO3MpOBaHMH

exogen_var_lags

MpenHa3Ha4eHa Ans XpaHeHs npezo-
NPENeneHHbIX (3ajaHHbIX aAMUHUCTPATOPOM)
3HAYeHWii 3K30reHHbIX NEPEMEHHBIX.

exogen_fact

MpeaHasHayeHa Ans XpaHeHus 3HaveHni

exogen_fact_lags J1arpoBaHHbIX 3K30TEHHbIX NEPEMEHHBIX.

MpeHa3HayeHa Ans XPaHEHIS HAUMEHOBaHNIA
11 KOMMEHTAPVEB K reHEPUPYeMbIM M0Nb30Ba-
TENAMM CLEHAPUAM.

Cuenapuu

MpeHa3HayeHa And XPaHEHUS 3HAYEHNIA
3K30reHHbIX MEPEMEHHbIX, PENEBAHTHbIX
N4 CreHepupoBaHHbIX CLiGHapUEeB.

exogen_sc

[NpenHasHayYeHa ang XpaHeHns 3Ha4eHni
SHIOre€HHbIX NEPEMEHHbIX, PENEBAHTHBIX
[ONA CreHeprpOBaHHbLIX CLIEHAPUEB.

endogen_sc

MNpeaHasHayeHa Ansg xpaHeHus nonb30Baresb-

clients, users CKOII MHOPMALWI (NOTUHBI, NApOnK 1 p.).

4. Nnutepdeiic cucremsl

I'maBHast ctpaHuna caiita CUTyallMOHHOTIO LIEHTpa
LIDMMH PAH npencrasiaeHa Ha puc. 3.

IMocne mpoxoxIeHusl CTaHAAPTHOM IPOLIEAYPhI ay-
TeHTU(UKALIMK T10JIb30BaTet0 CUTYallMOHHOTO LIEH-
Tpa CTAHOBUTCS IOCTYITHBIM TIEpeUYeHb pealn30BaH-
HBIX 3KOHOMETpUYecKMX Mmoneseil. Takum oGpasoMm,
obecrieurBaeTCss BO3MOXHOCTb BBIOOpa IPOTHO3HBIX
MojeJieil 13 HEKOTOpOro Karajora (Harmpumep, Majio-
pa3MepHasl 5KOHOMEeTpUUIecKass MOAEIb, Ae3arperupo-
BaHHasi SKOHOMETpHMUYECKas] MOJEIb, MOAEIb UHMIIsI-
LU U Jp.).

IToce BBIOOpa MOIB30BaTEIeM KOHKPETHOM MOICIN
obecrieunBaeTCsl BO3MOXHOCTh OIpelIeIeHUs 3Haye-

HUU CIIEHAPHBIX 3K30T€HHBIX TTEPEMEHHBIX U «ITPOTO-
Ha» MOJIEJIM C COXPaHEHUEM Pe3yJIbTaTOB MOJIEIUPOBa-
Hus (cueHapust) B CYB/ (puc. 3).

Hns Bu3yanm3ay U CPaBHUTEIBHOIO aHAIM3a pe-
3yJIbTATOB CILIEHAPHOTO MOMIEIMPOBAHUS OBUT TaKXKe
pa3paboTaH crneuuaabHbIii Momyab. JlJaHHBIM MOIYJb
MMO3BOJISIET BBIOUPATH U3 ITyJia COXPAHEHHBIX CLIEHAPU-
€B Te, KOTOphbIe MHTEPECHBI MoJIb30oBaTeio. [IpocMoTp
MepeyHsI CIICHAPHMEB OCYIIECTBIISICTCS IO Ha3BaHMIO,
KpaTKOMY OIMCAHMIO, JaTe MPOBENEeHUsI PacyeToB U
mpoyuM KputepusiM. Ilocie BeIOOpa cClieHapueB IS
CPaBHUTEJILHOTO aHAJIN3a OCYIIECTBIISICTCS IIPOCMOTP
MMPOTHO3HEIX 3HAUYCHWM BHIOTeHHBIX IT€PEMEHHBIX
monenu Ha Flash-rpagukax (puc 4). Ilpu aTOM Bu3sya-
JIM3amus pe3yabTaTOB MOISIMPOBAHUS MCIIOIb3YeTCS
cnennanbHas kommmoHeHTa Flash AnyChart.

OcobenHocteio koMnoHeHThl Flash AnyChart sB-
JISIETCSI BO3MOXHOCTh MCMOJIb30BaHUs cpenctB XML
(anrn. eXtensible Markup Language — paciumpsieMblii
SI3BIK PAa3MeTKHU) IJIsT (HOPMUPOBAHUS JAHHBIX, BU3ya-
ym3upyembix Ha Flash-rpadukax. 3To mo3BosiseT BbI-
rpyxaTh 3HayeHUs nepeMeHHbIx moaenu u3 CYB/l B
Buae XML-@aiioB, KOTOphIE 3aTeM ITOAAIOTCST Ha BXO/,
kommioHeHTHI Flash AnyChart. CnenyetT oTMETUTD, UTO
Ha rpadukax Flash AnyChart oqHOBpeMEHHO MOTYT
OBITh TIPENCTABICHBI 3HAUEHUS IEPEMEHHBIX, COOTBET-
CTBYIOIIMX HECKOJBKUM clieHapusiM. [Ipu aTom xonu-
YECTBO BU3YAIM3UPYEMBIX CIICHAPUEB MPAKTUIECKU HE
orpaHuyeHo. Bun rpadukoB Takxke siBisieTcs Bapua-
TUBHBIM (B COCTaBe KOMITOHEHTbI UMEIOTCSI COTHU Ipa-
(bMKOB pa3TUIHBIX TUTIOB).

OTMeTHM, 4TO 3HAUYCHUS CIICHAPHBIX XapaKTePUCTUK
(Tak Xe, KaK ¥ pe3yJIbTaThl MOJICIUPOBAHMS ) COXPAHSI-
1o1ca B CYBJl 1 MOryT MCIoab30BaThCs IJI aHaIu3a
YYBCTBUTEILHOCTH MCCIIEAYEMBIX TTOKa3aTeNeil K BII-
S0IIUM (pakTOpaM.

KiIr04eBBIM 3JIEMEHTOM MPEIUIOXKEHHOIO TIOIXoaa
SIBJISIETCS McTIoIb30oBaHue 111 peanu3anuu COY mnat-
¢opMbI UMUTALIMOHHOTO MOJEIUPOBAHMS, TAKOM KaK
Powersim Studio. IIpumep peanuzauuu (¢bparMeHr)
Jle3arperupoBaHHON  MaKpPOIKOHOMMUYECKON MOIenn
Ha Powersim nipencrasieH Ha puc. 5. BaxHoit ocobeH-
HOCTBIO CHCTeMBbI Powersim SIBIIsIeTCST mMOaaep>KKa BO3-
MOXHOCTH BBOJA U peIaKTUpOBaHUs (popMyJI B rpapu-
YECKOM peIaKkTope, B TOM YHMCJE ISl JJaTMPOBaHHBIX
(3ama3apIBaOIIMX) XapakTepucTuk. Takke B Powersim
TOANEPKUBAIOTCS apXETUIThl CUCTEMHOM TWHAMUKU
(YpoBHU, pe3epByaphbl, ITOTOKU U ZIp.), TTO3BOJISIONINE
peann30BEIBATh CIIOXKHBIC IMPOTHO3HBIE MOACIH C II0-
TOKOBBIMH XapaKTepUCTUKAMM M HAIMINEM OOpaTHBIX
cBa3eit [3].
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Puc. 5. dparmeHT peanuaaLim fesarpernposaHHoil MakposKOHOMUYECKO MOenn Ha Powersim.

OtrmetuM, uto Mmoaeau COY Gonblioit padMepHO-
CTU, UMEIOILIME BHYTPEHHYE HEJIMHEeTHbIE XapaKTepu -
CTHUKM, MOTYT OBITh peanl30BaHbl C UCIIOJb30BAaHUEM
METOIOB CUCTEMHOM IMHAMMUKM Ha TIaTGopMe MMU-
TallMOHHOTO MoJeaupoBaHus kiaacca Powersim. Bax-
HBIM IIPEUMYIIIECTBOM TaKOTO IOAX0Aa SIBJISIETCS BO3-
MOXHOCTh TECTUPOBAHMSI MOMAEICH IO pa3sMeIIeHMUS
Ha BeO-cepBepe C MCIIOJNB30BAaHUEM pealbHBIX TaH-
HbIX. Takxe OTMETUM, UTO KOHEUHBII I0JIb30BaTe/b
HE MMeeT IOCTylla K peajlM30BaHHBIM aIfOpUTMaM
COY, He MOXET penakTUpoBaTh (GOPMYITbHbBIE 3aBU-
CUMOCTH MEXIY TTepeMeHHBIMU 1 KO3(DOUIIMEHTHBIE
mapaMmeTpbl. B nmepcnekTuBe Takasi BO3MOXHOCTb MO-
KeT OBITh IIPEAOCTaBIeHA OTAEIbHBIM I0Jb30BATEISAM
o 3arpocy. B 3ToM ciryJae Mmojib30BaTe b CTAHOBUT-
csl BJIafiesIblIEM MOJCNIM, a BeO-cepBEep — XOCTHHT-
CcepBUCOM, OOECIIEUYMBAIOIIMM BO3MOXHOCTb pa3Mme-
IIEeHUS MOIeJIeH IUIST CIIeHAapHOTO IPOTHO3UPOBAHMS
B MHOTOITOJIE30BaTeIbCKOM pexXume. Takue Momeau
MOTYT OBITh IIpeAHA3HAYEHBI IJIST PeIICHUS] IMMPOKOTO
Kpyra 3ajad, HauMHasi OT IIPOrHO3MPOBAHUS BaxKHE-
X MaKpO3KOHOMWYECKNX MTapaMeTPOB 1 3aKaHIM -
Basd 3ajavyaMu CIIEHapHOTO Ou3HeC-TJIaHMPOBAHMSI.

B Hacrogiee BpeMsI MMEIOIIUIICS OITBIT pa3paboOTKU
mozeneii Ha Powersim BKJO4aeT MaKpO3KOHOMU-
YyecKoe MPOTrHO3MPOBAaHUE, MOIEIMPOBAHUE HHBE-
CTULIMOHHOM HeATEIbHOCTY He(hTIHBIX KOMITAHWIH,
ONTUMU3ALMIO  HebhTenOObYM,  CTpaTermyeckoe
(puHaHCOBOE IUTAHUpOBaHME [JISI KOMMEPYECKUX
0aHKOB, VIIpaBJIcHHE aKIMOHEPHOM CTOMMOCTBIO
BePTUKAJBHO-MHTETPUPOBAHHBIX KOMITAHUNA W Ap.
DTO JeCSITKU OTpacieBbIX MOJECNEH, BHEAPEHHBIX B
KPYIHEHIINX POCCUIACKUX KOMIIAHUSIX U Tocygap-
CTBEHHBIX YUPEKICHMSIX, UMCIOIINX THICSIN ypaBHE-
HUI, IEPEMEHHBIX M COTHM CLICHAPHBIX ITApaMETPOB.

Pesynbrarel uccnenoBaHuii Mo JaHHOMY HarpaBiie-
HUIO OBLIM IIPeACTaBICHE aBTOPOM B BUJIE TOKJIAIOB Ha
Hay4yHO-TeXHUYECKOM U yuyeHoM coBeTe IDMU PAH
B 2010 romy, a Takxe B padorax [4-6]. B atux paGorax
MPOIEMOHCTPUPOBaHA BO3MOXKXHOCTh ITPUMEHEHMS Me-
TOAOB CUCTEMHOW JUHAMUKY TS pPa3padOTKU U peau-
3alMU MoJie/iel pa3IMyHOro Kjaacca (CUCTeM OIHOBpe-
MEHHBIX YpPaBHEHUII, CUCTEM KOHEYHO-Pa3HOCTHBHIX,
byHKUIMOHATBHO-IU(bGEPEHIIUATBHBIX U IP. YpaBHE-
HUi1).

bUSHEC-UHDOPMATHUKA Ne2(16)-2011 r.
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5. 3akmouyenne

B nanHoi1 paboTe nmpencraBieH HOBbBI monxomd, obe-
CMEeYUBAIONINNA BO3MOXHOCTh JTMHAMUYECKOTO Clie-
HapHOTO MOAEJNPOBAHNUS M OCHOBAHHBIN Ha MCITOJIb-
30BaHMM TexHomorum <«Web-simulation», KoTopblit
MpeaCTaB/seT COO0M peanu3alnio MPOrHO3HbIX MOJe-
Jieit Ha riathopMe UMUTAIMOHHOTO MOJEIMPOBAHUS,
B yactHocTH, Powersim Studio, mHTerpmMpoBaHHOI C
BeO-cepBEpOM U CUCTEMOM yIpaBieHUsI 6a3aMM JaH-
Hbeix (CYB/).

Oco06eHHOCThIO pa3dpaboTaHHOrO MOAX0Aa SBJSIeT-
csl IporpaMMHOE 0OecIiede HIe ITPOMBIIIICHHOTO HC-
MOJIb30BAHUS CUCTEMbl UMUTALIMOHHOTO MOIEINPO-
BaHUS Powersim B MHOTOTIOJIB30BaTEIBCKOM PEKIME
¢ MOIAEPXKKOIN BU3yaIM3alluy pe3yIbTaToOB ClleHap-
HBIX pacdyeToB moxa BebO-mHTepdeiic. OTMETUM, UTO
aBTOPOM TaKKe pa3paboTaHbl M pealn30BaHbl Ha Pow-
ersim B3aMMOCBSI3aHHbIE CUCTEMHO-IMHAMUYECKUe
MOJEIN BePTUKAIbHO-UHTETPUPOBAHHONW HedTI-
Holt kommanuu (BUHK) [4-5], koTopbie mO3BOJS-
IOT YIPAaBISITh MOpTdeneM, COmepKalnuM HEeCKOIb-
KO ThICSIY MHBECTUIIMOHHBIX IPOEKTOB CO CBOUMHU
XapakTepucTukamMu (00beM I00bIYM HedpTU, 00beM
TPaHCIIOPTUPOBKHU, ONEpPallMOHHBEIC W WHBECTHIIM-
OHHBIC PacXombl M Op.) Ha TOPM3OHTE CTpaTeTHIe-
ckoro ruraHupoBaHust 20 n1eT, ¥ MaKCUMHU3UPOBATh
3HaueHue akuuoHepHoit ctoumoctu BMHK. Tak-
Ke MMeeTcsl pasdpaboTaHHas W peaqu3oBaHHasl Ha
Powersim uWHTeIUIeKTyaJlbHAsI CHCTEMa YIIPAaBICHHUS
BepPTUKAJIbHO-UHTETPUPOBAHHON (DPMHAHCOBOM KOp-
nopauuu (BU®K) [6], comepxaias necITKM B3au-
MOCBSI3aHHBIX CHUCTEMHO-IWHAMUYECKUX MOJeIei,
MPEMIOXKEHHBIX IUISI OTOEJNBHBIX BUIOB OM3HEca
BUDK (po3Hu4HbI GaHK, KOPIIOPATHMBHBIA OaHK,
YaCTHBINM O0aHK U T.1.), CO CBOMMU XapaKTepUCTHUKa-
MU (00BEMBI KPEIWTOB M ICIO3UTOB, IPOLIEHTHHIE
CTaBKM, IIPOCTPAHCTBEHHO-BpEMEHHAsA CTPYKTypa
aKTUBOB W ITACCHMBOB M T.O.). Bo Bcex pa3paboTaH-
HBIX CHCTEeMax CIIPOeKTHUPOBAHBI COOCTBEHHBIE MO-
IyJad BU3yaJu3allMd Pe3yJIbTaTOB CLIEHAPHOTO MO-
JNepoBaHUsI. B OToebHBIX CydasiX UCITOJIb3YIOTCS
CpelcTBa BU3yaIU3allni YPOBHS MH(GOPMAIIMOHHOTO
XpaHunauima gaHHbIXx (HanpuMep, SAP Business In-
telligence), HO, KaK MpaBUJIO, MPUMEHSIIOTCS HEIO-
porue Flash u ActiveX KOMITIOHEHTHI.

OTMeTHM HampaBJIeHUS TaJIbHENIINX UCCIIeJOBaHMIA
10 pa3BUTUIO HampaBieHUs1 « Web-simulation»:

4 peanusalus HOBBIX 3KOHOMETPUYECKHUX MOJe-
neit Ha Powersim ¢ majpHEeWIIMM oOecriedyeHeEM BeO-
JIOCTyMa; aBTOMaTU3alMsl IPOLieAypPbl MOATOTOBKHU UC-

XOIHBIX JaHHBIX I mociuenyoleit 3arpy3ku B CYDB/I
(c ucnionszoBanneM VBA u MS Excel);

4 BKJTIOUCHUE TTOIIEPKKI MOENIE pealn30BaHHBIX
Ha ApYTUX IaTgopmMax UMHATALIMOHHOTO MOJEIMPOBa-
Hug (Hanpumep, AnyLogic, NetLogo u ap.);

4 pa3paboTKa MHOTOAreHTHBIX MOJIEJICH ¢ NaJbHEl-
MM pa3MeIeHeM Ha caiiTe CUTYallMOHHOTO IIEHTPA;

4 pasBUTHE CPEICTB BU3YAJIM3AllMM MCTOPUUICCKUX
JAHHBIX U Pe3yJIbTaTOB MoOAeIMpoBaHus moa Web (c
ucnoyibzoBaHueM Flash AnyChart, Pivot Table u np.).

Crenyer OTMETUTDh, YTO IIOMUMO CHCTEMHON IMHA-
MHUKHU B HaCTOSIIEe BpeMsl HaOIIoHacTCs 3HAYUTEITh-
HBIIl MHTEpPEC K areHTHO-OPMEHTHUPOBAHHBIM MOJIe-
JISIM, a TaKKe BOIIPOCaM, CBSI3aHHBIM C pean3aiuei
TaKuX Mojeeil moxa Bed-uHTepdeiic. ATeHTHOE MOoJie-
JupoBaHue (agent-based model, ABM) nipencrasisier
c000#1 MeTOA MMUTALIMOHHOTO MOICITMPOBAHUS, WC-
CJICIYIOIINIA TTOBEIeHNE ICLIEHTPAIM30BaHHBIX arcH-
TOB U TO, KaK TaKOe ITOBEACHHE OIIpeIesIsIcT ITIOBEICHIE
BCell CUCTEMBI B 1IeJIOM. B oTimyue oT cucTeMHoi au-
HaMWKW aHAJINTHK OIIpeeseT MTOBeIcHNEe aTeHTOB Ha
WHAWBUIYAJIbHOM YpPOBHE, a IVIO0AJbHOE MOBEACHUE
BO3HHMKAET KaK pe3yibTaT AESITSIbHOCTA MHOXKECTBa
areHToB (MOIEIMPOBAaHUE «CHU3Y BBEPX»).

ATEeHTHOE MOIEIMPOBaHUE BKIIOYAET B ceOs dIre-
MEHTBI TEOPUU UTP, CIOXKHBIX CUCTEM, MYJIbTHAT€HT-
HBIX CICTEM Y SBOJTIOILIMOHHOTO IIPOTPAMMUPOBAaHUS,
Meroasl MoHte-Kapno, wucmonb3yer ciaydyaiiHble
quca.

[nsa peanuszanuu areHTHBIX Mojesiell mom Beo-
nHTepdeiic UMeeTCs BO3MOXKXHOCTh IPUMEHEHMS TAKHIX
nporpaMMHBIX TpoaykToB Kak AnyLogic u NetLogo.
OnHOM 13 BaXKHBIX 0COOCHHOCTEH TAKUX CHCTEM SIBJISI-
eTcs MoJAep>KKa BO3MOXHOCTH 3KCIOpTa pa3pabdaThi-
BaeMEBIX MoJeieil B Bume Java-ammieToB (HallOMHUM,
yTO Java-amrwier — 3To IpUKJIaJHas MporpaMma Ha
Java B hopme OaiiT-koma). Java-anrieTsl BBITIOTHSIIOT-
cs B BeO-Opay3epe C MCIIOJIb30BaHMEM BUPTYalIbHOI
Java-mammnabel (JVM). ANmieTbl UCIOJb3YIOTCS IS
MPeaoCTaBICHUSI MHTEPAKTUBHBIX BO3MOXHOCTEN BeO-
MPWIOXEHUI, KOTOPblE HE MOTYT OBbITh MpPenoCcTaBe-
et HTML.

Henocratkom  peajmzan ~ areHTHO-OPUEHTH-
pOBaHHBIX Mojeseil B Buie Java-amnmieToB sIBsieTCS
TpyAaHOCTb Ux uHterpauuu ¢ CYB]I, B yacTHOCTH, IS
3TOro TpedyeTcss MPUMEHEHWE CHelUaTIbHON Tpo-
rpamMHo# 6ubnuoreku JDBC (anrn. Java DataBase
Connectivity — coenuHeHMe ¢ 0a3aMu JaHHBIX Ha Java).
JDBC no3BoJseT Java-npuiaoXeHuIo MOAKII0YaThCS K
yIaJIeHHBIM 0a3aM JaHHBIX, HAMPABSTh K HUM 3a1po-

10
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CBI U MOJTy4YaTh Pe3yJabTaThl 00paboTKu 3ampocoB. OT-
METHM, YTO paboTa amnrJieTa MOXET OTrpaHUYMBATHCS
TpeOOBaHUSAMM 0E30MaCHOCTH, MO3TOMY, BO3MOXHO,
MoTpedyeTcsl CKOH(MUTYPUPOBATh COOTBETCTBYIOIIUM
obpa3oM BeO-Opay3ep AjIs1 paspellleHUus arruieTy H0-
CTyTIa B CETb.

Jns mpeonofieHns 3TUX TPYOTHOCTEHM MpH pean3a-
LIMM areHTHO-OPUEHTHMPOBAHHBIX Moneel moax Web u
X MHTETPAlMU ¢ 0a3aMM JaHHBIX PEKOMEHIYETCS MC-
MOJTb30BaTh CJEMYIOIINE TEXHOJIOTUM:

4 peayinzaiius Mojaeseit B Buae Java-anrieToB, UH-
terpupyeMblx ¢ CYB/I ¢ ucnoib3oBaHMEeM TaK Ha3bl-
BaeMbIX «4UCThIX» (pure) JDBC-apaiisepos. Pure Java
JDBC-gpaiiBepbl XOpolio padoTaloT ¢ anrjeTamu.
CrenyeT OTMETUTh, 4TO McToiab3oBaHue pure JDBC-
JIpaiiBepOB He SBJISIETCS JTOKYMEHTUPOBAHHOM BO3-
MOXHOCTBIO B CUCTEMaX MMHUTALIMOHHOTO MOIEIUPO-
BaHus AnyLogic n NetLogo;

4 peanuzalusi Mmoaelieil B Buae Java-npuioxXeHu,
uHterpupyeMbix ¢ CYDBJ/I, pabGotamomux Ha BeO-
cepBepe M B3aNMOICHCTBYIOIINX C KIIMEHTCKUM TIPO-
rpaMMHbIM obecniedyeHrueM nocpeactsom RMI (RMI
(anrn. Remote Method Invocation) — mporpamm-
HBIM WHTep(deiicoM BbI30Ba yNaJeHHBIX METOIOB B
s3biKe Java. CiiegyeT OTMETUTh, YTO MCITOJb30BaHUE

RMI conpsixkeHo ¢ onpeneleHHbIMUA TeXHUYECKUMU
TPYAHOCTSIMU. XOTs MexaHu3dM RMI Moxer ObITh
BKJIIOUEH B IpoekTax AnylLogic, Mo yMoa4yaHUIO OH
He TIoAAePKUBaeTCs (TOYHEE TaKXKe IIOX0 JOKYMEH-
TUPOBaH);

4 peanusauus Mojesieil B BuAe Java-amnruieTos,
uHrerpupyeMbix ¢ CYBJl He HamnpsiMylo, a mocpea-
ctBoM crienuanbHeix PHP/ASP-cuenapueB. Taxkas
BO3MOXXHOCTh CYIIIECTBYET, ITOCKOJIBKY aIllIETHl MO-
TYT BBI3BIBATh CIICHApMH, pa3MelllaeéMble Ha CTOPOHE
BeO-cepBepa. B cBowo ouepenb Takue clieHapuyd MOTYT
0e3 Kakux-Jubo orpaHMYeHUi oOpariaThCs K 0azam
JAHHBIX, (POPMUPOBATH 3aMPOCHI U OCYIIECTBIISATh UX
npeacrasaeHue B Bune XML-daiinos. Takue daitibl
MOTYT OBITh MepedaHbl Java-aImuieTaM B KadecTBe I1a-
paMeTpoB.

TakuMm o6pa3oM, CylIeCTBYET NPUHLIMITHATIbHAS BO3-
MOXHOCTh peajv3allii 3KOHOMETPUYECKMX Mojesei
PA3IMYHBIX TUIMOB (CUCTEMHO-TUHAMUYECKUX, ar€HT-
HBIX, U 1p.) TIox BeO-uHTepdetic. [Ipu a3ToM K Takum
MOJEJSIM MOXET OBITh CIPOEKTUPOBAH WHTEPAKTUB-
HBIII UHTepdeiic momb30BaTesl, MO3BOJISIONINIA OIpe-
JIeNISITh 3HAUEHUSI CLIEHAPHBIX NapaMeTpPOB, YIIPABISTh
«TIPOTOHaMU», COXPAHSTh PE3YJIbTaThl MOJACIUPOBAHUS
BCYBA uap.m
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