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GRYEASAPAkIGABARM TSN o
NEKD A am:

1. CwucrteMHoO-gUHaAMUYECKUe MMUTaUNOHHbIe Moaenw,
OCHOBHbI€ MPUHUMUINbI NOCTPOEHUSA U YCITIOBUSA
NPUMEeHeHus.

1. T[porHosHble aganTuBHbIe MOoAEeNN U MPUHLMUMNbI UX
nocTpoeHus

1. AQanTuBHbIe MUKPO-UMUTALMOHHbIE MOAENN U YCNOBUSA
CUHTe3a moaenen

OTKprTaﬂ AUNCKYCCUA B pexnme obcyxaeHus

BOMPOCOM NpPaKTU4eCKOro MCNonb30BaHWUsA B Hay4YHO-
DAMNYECKMX pa3paboTok B 06nacTv aganTMBHO-
1OHHOro MoaenupoBaHUA
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Ilesb JIEKIIMOHHOIO 3aHATHA ~COCTOUT 'B HEOOXOTHMMOCTH

M3ydeHus  O0JIee  COBEPIICHHBIX  METOAOB  YHpaBJICHUS
poliecCaMi B SKOHOMHYECKMX CHCTEMax Ha OCHOBE pa3pabOTKU
CHHTE3UPOBAHHBIX aJalITUBHBLIX PETYSITOPOB CBSI3EH AJIEMEHTOB
CHUCTEM B YCIOBHSIX X B3aUMOJICHCTBUS U HEONPEACICHHOCTH.
KoMniekcHble ajanTHBHbIE MOJAeJIH — O0LEKT HAaIlero
3aHATHSA OylyT pacCMOTpPeHbI ¢ MNO3MIMM MPHUMCHCHUS
BO3MOXKHOCTEM CHHTE3a JIByX METOJIOB  MOJICIIMPOBAHMUS
MMHUTAIIMOHHOTO, CHCTEMHO-TUHAMHYECKOTO M aIallTUBHOIO
SKOHOMETPHUYECKOro. TOJIBKO B ATOM Ciydae CHHTE3 IMO3BOJIHUT
YYECTh BIMSHHUE HEONPEACICHHOCTH B3aMMOJICHCTBUS PJIEMECHTOB
ICTEMax, a TaK K€ BJIMJHME XapaKrepa KadyeCTBCHHOW H
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Heso3smoxHoe ITpocTpancTBO
Oynymee BBIOOpa

AOJANTUBHOI
O KOHTYPA?
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npoudem 8 byoyuiee»

OKOHOMETpUYecKme
afanTueHbIE MOAEIN

MMmntaunoHHoe mogenupoBaHue
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CucTeMHan AMHaAMMKA AUCKpeTHo-cobbITHiiHOe
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OOuH u3 sa)XHbIx pe3ynibmamoe pabombi Poppecmepa —
MOHUMaHuUe NPpuHyunoe hyHKUUOHUPOB8aHUsi cucmem ¢ obpamHou N
cesi3bo (feedback control systems). ByOy4u ycrnewHbIM pykoeooumenem, — =
Txel doppecmep npuwers K ebisody, Ymo, 2/1a8Hble rnpobsiembl 8 pabome 1106020
JeHed)Kepa 603HUKarOM He CO CIMOPOHbI MEXaHUYECKUX, UH)XeHePHbIX cucmem, a 80
IHO20M s18JISIIOMCSI csiedcmeuem yrnpaessieH4ecKoll CmpyKmypbl op2aHu3ayudl.

To e20 MHeHUO, coyuasibHbie cucmeMbl HACMOJILKO CJIOXKHbI, 4YMO UX MOHUMaHue U
(OHMposiuposaHue npedcmassisiiom HecpasHeHHO 60JIbWYI0 CIIOXHOCMb, YeM yripasieHue
ICKycCcmeeHHbIMU (MexaHuU4YeCcKuUMuU) cucmemMamu.

N C ycnoxHeHueM rnpoueccoe ynpaesieHusi 3Ha4yumeJsibHO eo3pacmaem
- UeHHOCMb HO8bIX MemMOOUK aHaslu3a, maKux Kak cucmeMHO-
duHamu4yeckoe mModesiuposaHue, KOmopbie MOMOo2arom 8bisieUMmb
npobnemy u Halimu noodxoodsuwee peweHue ¢ y4emom npopabomku
pa3Hoobpa3HbIx nocsedcmeuli U 803MOXXHbIX CMOPOHHUX 3¢hgheKkmos.
C HapacmaHuem myp6yrieHmHoOCMuU U xaoca 6 OKpy)arouiem mupe
eHHO eocmpeboeaHHOU cmaHoeuMcs NMPO2HOCMUYecKa: "'cpyHKu q
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[Monxonp! NMUTALMOHHOTO MOAES
Ha wWKane abcTpakumm

2 4 . _
BoicouuM ypose s Arperartsl, MmobanbHBIE NPUUYHMHHBIS 33BUMCHMMOCTH,
abcrparumm AMHBMMKEE ODpaTHLIX CBR3Een, ...
MEHDBLIE ASTANEN
{ A ArentHoe
M3Kpo yposeMe
CTPaTerudecKuil MOACAVPORBHNE (i
YPOBEHD) eAKTUBHbIE 1
obbexTn i
sHAnBMAY- 1
Cpeanni ypose s aneHbie Nnpasuna | |
abcrpakymm NOBE4EHUA 1
[cpeaHnn efipamoe u 1
AeTANBHOCTD Henpamoe !
Me30-yposeMs B3aumogencTeme :
TAKTHYSCKMIA eduHamuKa i
ypoBEHb) cpeapl 1
1
Husumi yposeus "
L N s . p
[Bonbwe geraned OTaensHbie ODBE KT, TONHBIE PAaSMepbl, PACCTORAMMA,
MMUKPO YPOBEeMs
e CKOPOCTH, BpEMEHS,
ONEepPaTUBHLIA
YPOBEHDb]

B oCcHOBHOM <« , p BocHoBHOM
AVCKpeTHblIe 1 HenpepbvisHbie
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YPOBeHb NM3IMEeHEeHUA cTaTyca tn
LEV1= L (KRn(t) - (KRn(1) ~KR(t, ))d

YHMBepcuTeTa
YpoBeHb
U3MeHeHusl YpoBeHb U3MeHeHUA
Konuiecrea m MHOpMaLMOHHOIO
NoTeHUManbHbIX LEV6 = [(C, (1) C, () - C, (1))t S56MeHa
abutypueHTOB 10
(adhbcpeKkT cuHeprum) "
i EV2= j (C,(t)—C(t,))dt
0
Lev il LEV7 = j (K gopr (1) — K, (1))t '
0 poBeHb USMEeHEeHUsA
Lev 3 KOMMYHUKALUUNOHHbIX
YpoBeHb KOHKYPEeHTOCNOCOOHOCTH dopm B3anmMoaencTBus
yHuBepcuTteTa

Ha rmobanbHoOMm oGpasoBaTeJ;leom pPbIHKe
n

LEVS = [ (R, (1)~ Ry LEV3 = [ (A4,() = A(t,))dt

10
poBeHb U3MeHeHusa 3aTpaT oT peopraﬂusauuu
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OKoHOMempuYecKUe OUNGMUSBEKIERE0ar 1M LIGHbIe
MOOesiuU Mak xe S6rsmes 006mamo4yHo

delicmeeHHbIM UHCMPYMEHMOM pO2HO3UPOBaHUS.
Bknio4yaloT: Teopuro

AOoanTUBHbIX

PaunoHanbHbIX OXUOaHUMN.

JaHHble 2unome3bl 6bIs1U MOJ1I0)KeHbl 8 OCHOB8Y
UHMEHCUBHO rnpoeoousWUXCs
3KOHOMempu4YecKux uccsiedosaHuu
MexaHU3Moe Oo)XudaHull aceHmoe

meJsibHO Pa3slu4HbIX 3KOHOMUY€ECK:
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O3Hayarot, 4To B OyaylIeM SKOHOMHYECKHE CYOBEKThI WA OU3HEC-
CAUHULIBI CIIOKHOW PKOHOMHUYECKOM CUCTEMBI OPHUEHTHPYIOTCS Ha TE XK€
napaMeTpbl KOHbIOHKTYPBI, KOTOPbIE UMEIOT MECTO B HACTOAIIEM. TO €CTh
IpU NPUHATUU PEIICHUN CAMBIM MPOCTHIM MPABUJIOM JJIsi SKOHOMUYECKHUX
CyObEeKTOB OBLIO JEWCTBOBaTh B CIEAYIOIIEM IOy TaK K€, KakKk B
npeapiaymeM. Yacto 3TOT THUN OXHUAAHUM HA3bIBAIOT «HAWBHBIMU
OKHUIAaHUSIMI.

/ OxujgaeMble 3HAYEHHUSI MOKa3aTejass y B roay (t+1) MOXHO \
Bblpa3unTb cneayroweun chopmyron:
rae YVig1 =Vt

ye - 0OXKupgaemble 3Ha4YeHUA noKasartens e (t+1)
'+ ropy;

- pearnibHbie 3Ha4YeHUsA NoKa3aTend B t
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yTouHum ! [locnenoBsarenbHOCTL Mpolecca agantaunuM B OCHOBHOM
BbIMAAUT cregyrowmnm  obpasom. [lycTb Mogenb Haxogutca B
HEKOTOPOM WCXOAHOM COCTOSHUM (T.e. OnpeferneHbl Tekylme
3Ha4YeHUs ee napamMeTpoB) M MO HeEWN fenaeTcsa NPorHos. Boirkuaaew,
noka WUCTeYyeT ofHa eauHuua BpeMeHu (war moaenunpoBaHus), u
aHanu3upyem, HacKosibKO Jarnek pesynsrart, Nofny4YeHHbI No Moaenu,
OT (pakTndeckoro 3HayeHus psga. Owmbka nNporHo3npoBaHNAa yepes
oOpaTHyl0 CBA3b MNOCTYNaeT Ha BXO4 CUCTEMbl U UCMOSb3yeTcH
MOAenbo B COOTBETCTBMWU C €€ NOrMKoM And nepexoga U3 O4HOro
COCTOAHMA B Apyroe C uenbk 6Oorbliero corfiacoBaHUs CBOEro
nosefeHns ¢ oMHaMuKon psaa. Ha nameHeHus psga Moaenb AormKHa
oTBeYaTb "KOMMNEHCupylwmnMn" nsMeHeHnamMn. 3aTteMm [eraercd
DOFTHO3 Ha crefgywwmn  MOMEHT BpPeMeHu, U BeCb Mpouecc
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Yt = bo + b1xp 4 + & N L
Y —(hakmuueckoe 3nauenue pe3yibmamueHo20 NOKA3ames;

*
X;,1-02cudaemoe 3nauenue pakmopa

X{,1 Aenaemca HEHAONI00aemou 6elUYUHOU U, YmOoObl Umems
B03MOMCHOCHb OUECHUMb Rnapamempsl 3IMOU MOO0elU, UCHONb3YEMCA
A0ANMuUEHLLI MEXAHUZM (POPMUPOBAHUA 0XHCUOAHUL, 6 COOMBEMCMEUU C
KOMOpuIM  0MCUOAHUA ~ UBMEHAIOMCA  NPONOPUUOHAILHO  OUIUOKe
npeovIoyuLezo nepuooa ¢ KoIhpuuuenmom nponopyUOHAILHOCMU

a(0<a<1l) T.e xp.4—x=a(x;—xt) 2)

Iloocmasue 2 ¢ 1 nonyuum
= by + abix; +(1 —a)bix; + & 3)
3M ajanTaluu CJaeayIIun :
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OXXMOaHUN

B orauuume oT MOJeJaM AAANTHBHBIX OXHWIAHUM B MOAEJIH HeENOJHOM
KOPPEKTUPOBKU IMIUPUYECKHU HEeHA0JI01aeMo nepeMeHHOon AABJISAETCH
pe3yJbTaTUBHbIM NPU3HAK. OO0IIuil BUI ITOM MOJIEJIN CJIeTyIOIUM:

%

— *
y, =a+b*x, +¢,

DopMUPOBAHME OKUAAHUN IKOHOMUYECKUX ATEHTOB OTHOCUTEJIbHO 3HAYEHU N
MPOUCXOIUT MO CJAeAYHIIeH cxeme:

rme 0< P <1. yt_yt—lzﬁ*(yt_yt—l)+vt

B aton moaenu npepnornaraeTcs, Uto abconTHoe uaMmeHeHne akTUYeCKUx
YypOBHEN pe3ynbraTa €CTb HeKoTopasi OO ero oXxXumpaemoro abconrTHOro
uameHeHusi. MNMapametrp B B 3TOM MOAENU HA3bIBAOT KOPPEKTUPYHOLLUMM
ko3acdbduumeHtom. Yem Onmxe BenunumHa B K 1, Tem B OOonbLien CTerneHu
Has AuMHaMuMKa nokKasaTensi OTBeYaeT OXWAAHUAM 3KOHOMMUYECKUX
. Uem 6Gnmke B Kk 0, TeM MeHee peanbHOe M3MeHeHWe MoKasaTens
ero oxuaaemomy wusmeHeHuto. [lpy B = 0 3Ha4YeHue
aka sIBNSeTcA KOHCTaHTOM, Ha KOTQE%  OXUAaHUSA

oro BozgeMcTBMA. N
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CpaBHeHMe MOJEn|
\Q\.QA \\' '
OXVUAAHUN N Mo“ﬁ 1€ MHOM
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dalalar=l’ dAAafeal=4’4a/l
MOﬂeﬂM, B KOTOPbIE€ BKIMKOYEHbI NepeMeEHHbI, XapakKTepusyrLine

OXMOAEMBbIN UIN XKeNnaeMbll YPOBEHb Pe3yNbTaTUBHOIO NpU3Haka

N oaHOro n3 C_baKTO_DOB B MOMEHT BPEMEHMU T

MOZETb HEMONHOW
(UACTUYHOWM)
KOPPEKTUPOBKM

MOIENV AOANTUBHbLIX
OXXMOAHUI

Y4uThIBaeTCs 0KMAAEMOE
3HAYEeHHE Pe3yJbTATHBHOIO
NMPU3HAKA
(HanpuMep pakTHYECKUA
00beM NpUObLIN Xt BJIHSAET
HA BEJMYUHY 2KeJTAeMOro

061>eMa AMBH/ICH/10B yt*

O RN

YuurbiBaeTcst 0:xkMaaeMoe
3HAYeHHe (PAKTOPHOI0 NPU3HAKA
(HampuMep OKHUIaeMoe Ha Iare
t+1 3HaYeHMe 3apadOTHOM IIATHI
BJIMSIET HA YPOBEHb 0e3padoTHIIbI

B TEKYIIUU nepuo t
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BOMPOC 3 "

3agayu cuHTesa (O6‘I:>e,El,l/IHeHI/IFI CI/ICTeMHO-
OVHaMUYECKUX 1 aganTUBHbIX MOJerNen

2. CLl,eHapHO-I/IMI/ITaLI,I/IOHHbIe
JKCrepmnmMeHTbl Ha CUICTEMHOM
ypoBHE a4 YCTaHOBJTIEHUNE NCTUHHbLIX
3Ha4YeHN aganTUBHbIX peryn4atopos

1. BkntoyeHne B
HaCTPOEYHble NapaMeTpbl
CUCTEMHO —OUHaMWNYECKOMN
Moaenu KoadpdnuneHToB

aganTUBHO-PErPECCUOHHBIX

Moaeneu

OOyyeHue cMCTeMHo-
AUHaAMUYeCcKoU Mmogenu
Moaenu v apanTtauus
napamMmeTpoB K YyCIIOBUSAM
BHeLUHeu cpeAabl.
Nony4yeHne 3HayeHUU
apganTUBHbIX PUNLTPOB

NMonyyeHne NPOrHO3HbIX
pe3ynbTaToB C y4eTOM
apganTtauum K yCrnoBusiMm
pa3BUTUA CUCTEMbI
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MHOTOLLAroBon afgantauu uHosyYeHve

NPOrHO3HbIX TPAEKTOPWI Pa3BUTUS CUCTEM

II - ~ -
MopaenupoBaHue cnyyaHbIX —!

€t+1 BEJIMYMH, OTparKatoLmx

| BEpOATHOCTHYIO NPUpPOAY Pa3BUTUA

MHHOBALIMOHHbIX NPOLECCOB

Apantauma koadpduuMeHTOB Moaenn Ha
OCHOBE C/ly4alHOM M 3aKOHOMEPHOM
COCTaB/AOLWMX PA3BUTHUS

biy1 = by + Viyq

€r+1 €t41 |

NMonyyeHune KoapPpuumeHToB

NpeALecTBYOWNX TEKYLLUM
OL,eHKaM napameTpos b;

Et+1

vV A

| Mmutauma nporHo3HbIX
PacueT OTKNOHEHWIT | BapMaHTOB BOSMOXHbIX
' ¥ 5 TPaeKToOpUi pa3BUTUA CUCTEM
Yn-1t — An-1tPe+1 | & = b o
Ver1 = Xep1be + Epiq




ApanTnBHaa cocTaBnawoLLas
perynatop NpoTMBOAeNCTBUA
KOHKYPEHTHOW cpeabl

MopgenupoBaHue pbiHKa K
NPOrHo3npoBaHue crnpoca

Moaenu douHaHCOBOro
NnaHNPOBaHUA U
BroaKeTMpoBaHmS

ALanTUBHbLIW PerynaTop K
YCNOBUAM MPOSBIEHNA KPU3NCOB
Hennarexeu

Mopaernu MHBeCTULMOHHOIO
aHanusa

ALanTUBHbIN PErYNATOP BAUSHUS
9KOHOMWNYECKOro pucka

AOdITTVIBABINT PET VI TATOP
BITMAHNA CTPYKTYPHbBIX U
oTpacrieBblX CABUTOB U
N3IMEHEHUNA NMOTEHLINATIA

Makpo3akoHOMMNYEeCKMe Mogenm
doopMnpOBaHUA 00OXO40B
> BlogKeTa pervoHa v cTpaHbl

p o
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(\1) AJATITAIIMA K ITPOIIECCAM < f) AJJANITAIIUAS K PBIHOYHBIM YCJIOBUSIM

ﬂuaznocmuka GHYMPEHRUX XapaKkmepucmuk oesmenvHocCmu

Jluaznocmuka poiHouHOll KOHBIOHKMYPbL:

anmeunou cemu: AHaJIU3 PHIHOYHBIX TE€HAEHIIUI
Cneuuduka ynpaBjieHusi pa3BUTHEM CeTell anTeK; AHaJIN3 HeoNpeaeIeHHOCTH TOBAPHOIi M IEHOBOM
N3yuyeHne 1 MOHUTOPHMHI TeKYyIel CUTYallMd Y4aCTHUKOB NOJTHTHKH HA PbIHKE.
S il Peszyniomam: TIporno3Hoe 3HayeHHe cpoca Ha
Pezynbmam: Kio4eBbie NapaMeTpPbl peryJupoBaHUs (apManeBTHYECKYI0 IPOAYKINIO M HHIEKC

JeATeIbHOCTH AITEYHOH CETH BOJJATHJILHOCTH II¢HBI

®OPMHPOBaHI/Ie HAYAJbHBIX IAPAMETPOB U BXOJAHBIX
nepeMeHHbIX axantuBHoii C/I Monean

AJAIITAIMA B CUCTEMHBIM M NPOHECCHBIM USMEHEHUAM

> IIporpammuas peanusanus C/{ ITporpaMmHas peanu3anus NPOLECCHOH MO ETH
Mozenu B cpee Powersim B cpene AnyLogic
Pezynomamet: 1) onpeneneHue miaHOBOTO Pesynbmamel Moziens ONTHMaTBHON MOMTUTHKH

CHAOKEHHsI, KOTOpast TI03BOJISIET ONPEIETATH CTPATEr IO
TIOTIOJIHEHHS 3aI1acoB HE B BUJIE «pa3 U HaBCeET/a
| OIIpE/IEIICHHBIX HOPMATHBOBY, a 0OJIEE IKOHOMHO, B
) HOKOM 3aBHCHMOCTH OT, CHTyallid TIpUYeM 0e3 KaKux-
pecypcos, 700 JOMOIHUTETBHBIX PHCKOB.
3) IPOrHO3HOE 3HAYCHHE PACXOIOB U A UCTIONIB30BaHMUE JIByXMEPHBIX MACCHBOB
TCHACHONIO NX U3MCHCHHA Ha OCHOBC IIOJITMHOMA M03BOJISIET OTHOBPEMEHHO MPOCIICIUTH 338 CHTYAIIUIO 110
LC(Lp) =4571,4 Lp2 —41667 Lp + +107190 BCEii anTeYHOM CETH B OIMH U TOT XK€ TIEPHOJ] BPEMCHH.

MEPHOIa MEXTy TIOCTaBKaMHu, Lp
2) MUHMMAaJIbHOE 3HAUCHHUE OOIIHNX
JIOTUCTHYECKHUX U3JEPIKEK B chepe MOCTABOK
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