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BBengeunne

[Mocrpoennsie 8 BI PAH munaMuteckue MOAEN PErHOHAILHON 9KOHOMHU-
KU COZIEPKAT OOJIBINOE YNC/I0 HEN3BECTHRIX TIAPAMETPOB, MIAECHTUMHUITTPOBATH
KOTOPBIE MOXKHO C MOMOIBI0 MUHUMU3AINN HEJTUHENHBIX KPUTEpHUeB OJIn30-
CTU PacYeTHBIX U CTATUCTUYECKUX JAHHBIX. B pabore mjis 3TOr0 mpuMeHSeTCs
MapaJsiIeIbHBIN WHAEKCHBIH METO, rI00aIbHON OITUMU3AITHH, Pa3pabOTaHHbIH
B HHI'Y. Meton ncnonb3yeT peAyKIUIO Pa3MepHOCTH Ha OCHOBe KpUBHIX Ile-
aHO U UHQMOPMAIMOHHO- CTATUCTUIECKIH TTOAXO0/T, JOTIOJTHEHHBIN Pa3/InIHBIMA
MOTADUKAIIASIMHI.

Karouesvie caosa: udenmupurayua mamemamuveckols modeau, pe-
2UOHANLHAR  IKOHOMUKG, 2A00GALHAA ONMUMUSGUUA, UHIEKCHBT Memod,
AOKANLHO-2A00ANOHAL CIPATNEZUSA, NAPGNALENDHDLE AA2OPUTTLMObL.

Constructed in Dorodnicyn Computing Center of the Russian Academy
of Sciences dynamic models of regional economy contain a lot of unknown
parameters. It is possible to identify them by minimization of nonlinear criteria
of affinity for calculated and statistical data. In this paper a parallel index
method of global optimization developed in Nizhny Novgorod State University
is applied for that. The method uses a reduction of dimension on the basis of
Peano curves and the information-statistical approach added with different
updating.

Keywords: identification of mathematical model, regional economy, global
optimization, index approach, local-global strategy, parallel algorithms.

B pa60Te pacCMOTpPEHa MaTeMaTHu4eCKasd MOIeJIb peFI/IOHaJIbHOfl SKOHOMHKH, coJcpzKalllasd

HEU3BECTHBIC ITapaMeTpPbl, KOTOPbIE MOXKHO HaUTH KOCBCHHO, DpPf€lllad 3aJlady MHUHUMHW3allUN OT-

KJIOHCHUA MEXKJYy pPaCHYCTHBIMU BPEMCHHBIMU DPAJaMH MaKPO3KOHOMHYCCKHX NOKa3aTeseld U Co-

OTBETCTBYIOIIIMMH MM CTATUCTUYECCKUMU MCTOPHUYCCKUMHU HJaHHBIMH. Takum o6pa30M7 BOSHHKaeT

387848 UIeHTH(OUKAINHA

MaTeMaTHYeCKO MoOJeJ/In 3KOHOMHUKHM, KOTOPasd B O6I_T_I€M CcJy4dae #ABJifA-

eTcs 3a/a4eil robaspHoN onTHMu3aIyn [1].
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MATEMATUYECKOE MOAEJTHNPOBAHUNE

[Ipu mocTpoeHnn u MACHTHMUKAINE MOJEIN PEMAIOTCS 3a1a4l aHAJN3a U CTPYKTYPU3AIHY
CTATHCTUYECKUX HCXOJIHBIX JaHHBIX. VIeHTHUITMPOBAHHYIO MOJETh MOMXKHO HCIOJIb30BATH st
OIIEHKH CIIEHapUEeB BO3MOYKHOI'O Pa3BUTH: SKOHOMHUKM PETMOHa Ha OCHOBE UMCJIEHHBIX IKCIIEPH-
MeHTOB. BbIBOJIBI U IpeNCKazaHus, MOJyYeHHbIE ¢ TOMOIIBIO TAKOH MOJENH, MOTYT ObITh KCIIe-
PUMEHTAJILHO OIPOBEPIHYTHI, 8 IUIIOTE3BI, H8 OCHOBE KOTOPBIX MOCTPOEHS, MOJIE/Ib, - 060CHOBaAHHO
OCIIOPEHBI. DTO MO3BOJIsieT MOJUMUITTPOBATE MOJIENb U HA ITOCTOSHHO COBEPIIIEHCTBYIOIEHCS MO-
Jiesid oJiy4uaTh 60jiee 060CHOBaHHBIE ITPEJCKA3AHUS 1 AHAJIUTHIECKHUE BBIBOJIbBI.

3aaua uieH THOUKAIIME TPeIcTaBIeHHOH 3/1eCh MHOTOCEKTOPHON MOJIESTH PETMOHAJIBHON 9KO-
HOMUKWU pelaeTcs Ha JaHHbix Huskeroposckoit obiiactu. Takoro pona guHaMudeckue HajaHCOBBIE
HOPMATHBHBIE MOJIEJTH IKOHOMHUKH HBLIN HIeHTH(DUITHPOBAHBI JIjis HECKOJIBKUX pernonoB Poccun:
Kuposckoii obactu 2], Peciybniuku Anrait [3], a Takyke njst psifia pasBuBatormuxcs crpan: Ta-
qmkukuctana [4], Mouronuu [5]. HopMaTuBHBIE MoJe/in cofiepsKaT OTPOMHOE YHC/IO HEM3BECTHBIX
napaMeTpoB (HOPMaTHBOB paclpeie/ieHisT MPOJYKTOB  HOPMATHBOB paclpeeienns buHaHCO-
BBIX CpeJcTB). st MX MICHTHUKAIMH HCIONB30BATNCH SBPUCTHYECKHE METOJBI COKPAIIEHMUST
pa3sMepHOCTH 33J[aul, OCHOBaHHBIE Ha HAXOXKJIEHWHN CBI3M MeXKy MapaMeTpaMi Ha XapaKTepHbIX
peXXuMax pas3BUTHsI SKOHOMHUKH ¢ TTOMoIbio paspabortanmoil B Bl PAH cucrembr nogmepskku
MoJleTMpoBatus sKoHOMIYecKnX cucteM DKOMO/L [5], mapasienbHbie BhIMUCTIECHTS Ha CyIep-
KOMIThIOTEpAX, MO3BOJILIONINE 38 PA3YMHOE BPEMs CJIEJIATh 11epebop BO3MOXKHBIX 3HAYEHUI apa-
METPOB P PABHOMEPHOM pasbieHNN 33 IaHHBIX HHTEPBAJIOB UX H3MEHEHHS. DTa METOINKA 3/1€Ch
0bobraeTcs Ha HCIoJib3oBaHne 3(DhEeKTUBHBIX METOJOB IVI00aJIbHOM OIITUMU3AINHT, CKOPOCTH CXO0-
JIMMOCTH KOTOPBIX Ha HECKOJIBKO MOPSJIKOB JIyUIlle pABHOMEPHOTO Iiepebopa.

HanbHeiimee paspuThe MoJiejiell SKOHOMUKEN ¢ GOJIBITMM YHC/IOM HEH3BECTHBIX MapaMeTpOB
HEBO3MOXKHO 6e3 npuMeneHnsi 3peKTHBHBIX TapasIelbHbIX METOJI0B IVIODATbHOM ONTHMUBAINY
1 BBICOKOITPOM3BOUTETBHBIX BRITHCIUTETBHBIX cucTeM |7, 8, 9, 10, 11|, KoTopoe mO3BOIUT MOBBI-
CHATDH YPOBEHDb CJIOXKHOCTH, BRIPAXKeHHBIN YNC/IOM BHEITHUX NapaMeTpoB. lIpoBenenne crieHapHbIX
pacyeToB Ha OCHOBE MACHTU(DUIIMPOBAHHBIX MOJE/El JacT BOZMOYXKHOCTDL H0jiee TOYHOIO MPOTHO-
3UPOBAHUA KOHOMUYECKUX MOCTIEACTBUI TeX WU UHBIX CTPATErnYecKUX perleHunit.

1. Anaans NCXOAHBIX CTaTUCTUYECKUX JAaHHBIX

CarperupyeM skoHOMHKY Hmrkeropo/ickoii 061acTi B TpH OCHOBHBIE CEKTODA:

1) orpacnu HHPPACTPYKTYPHI, MPOU3BOJICTBA W PACIpe/IeIeHNs] CHIPbs (CeTbCKoe X03siCTBO,
9JIEKTPOIHEPTeTHKA, CTPOUTENBCTBO, TPAHCIOPT, rocynpaBieHne, obpa3oBaHie, 3/paBoOXpaHe-
HIE);

2) obpabaThIBaloIie OTPAC/IN (MaIIMHOCTPOEHNE I MeTa1006paboTKa, XuMndeckast 1 Hedpre-
XUMHYeCKast IIPOMBIIIIIEHHOCTD, TOIVINBHAS IPOMBIIIJIEHHOCTD, YepHasi U [[BETHAsI MeTaJlTyprusd,
IIPOMBIIIZIEHHOCTh CTPONTEIBHBIX MaTePHAJIOB, JIECHAs, JepeBoobpabaThIBaIONIas N IEJTION03HO-
GyMarKHasl, Jerkas, IHIeBasi, XUMIKO-(bapMalleBTHIecKasl, MUKPOOHOJIOrnIecKas, MyKOMOJIbHO-
KpyIsHasg 1 KOMONKOpMOBasi, nojurpadnieckast MPOMbINTUIEHHOCTb, HAYIHBIH KOMIITIEKC);

3) oTpacan ycayr (TOpropiis, Olepalii ¢ HeJABUKIMBIM HMYIIECTBOM, (PUHAHCOBAS JeATeh
HOCTB, IIPEJOCTABIEHNE YCIIYT).

Ilpn mocTpoeHNn MOJeNN BBIIEINM CIEAYIONMX KOHOMHYECKHX areHToB: |IpaBHTenbcTBO
obnacrn, [IponsBoanreneil B suIe Mpe/ICTABIEHHBIX BBIIE TPEX CEKTOPOB, BaHKOBCKYIO cncTeMy,
Howmarmane xossiiicTBa obaactn, BHemunx norpebuTeneii 1 MocTaBIUKOB.

B Huxkeroposckoii obracti HeT 60raThIX IPHPOIHBIX PECYPCOB, HO €€ SKOHOMEKA SIBISIETCS
OJIHUM W3 HanboJiee PasBUTHIX B TPOMBIIUIEHHOM OTHOINEHNH pernoroB Poccnu. OCHOBY IPOMBITTI-
JIEHHOCTH COCTABISIOT 06pabaThIBAIOIIE OTPACIH, MOIIHBIH BOEHHO-TIPOMBIIIIEHHBIH KOMIITIEKC,
pasBUT (DYHIaMEHTAJIbHBINH HAyIHBIH KOMIIEKC, €CTh XOPOIIe BO3MOXKHOCTH /sl PA3BUTHs Ha-
YKOEMKHX IIPOM3BOJICTB N HHHOBAIIMOHHBIX OTPACIei.
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2. Omnucanmue MoAaeJIn peFI/IOHaﬂbHOﬁ IKOHOMHUKN

B ocHOBY MoJiesin 9KOHOMUKH PErnoHa IMOJIOKEHa MOJIEh ODINEro paBHOBECHSI ¢ 3allacaMu
IPOJIYKTOB, (PaKTOPOB MPOU3BOJICTBA U JEHET, YUNTHIBAIOMast HAJIOr000JI0KEeHNe U TeHEBOH 060-
pot [2]. HamomHIM, 9TO TPOU3BOAMTENH B MOJETH 3KOHOMUKH Hiuzkeropomackoii obmactu mpe-
cTaBJIeHBI TpeMsi cekTopamu: (1) mHdpacTpykTypHBIl KoMmieke (X) |, (2) Komiieke obpaba-
ThIBaloOIuX oTpacyeil (Y), (3) KoMIieKe oTpacyieil yeayr, TOprosiiu, HeJBUAKUMOCTH, (DUHAHCOB
(Z). llpousBouTe /i UCIONB3YIOT B IPOUZBOJICTBE TPY/I, KAIUTAJ, TPOMEKYTOIHYIO TTPOJYKIHIO
CMEXKHBIX CEKTOPOB, TOCTABJISIOT MPOAYKINIO Ha BHYTPEHHWH W BHEIIHWH pbiHKH. JomarnHne
xossiiicTBa L Mpejiaralor TPy U MOTPeBIISIOT KOHEYHYIO TpoayKiuio. Toproseiii nocpeannk T
nepepacpe/ielisieT MaTeprajbibie U (PUHAHCOBBIE TTOTOKK. BaHKoBCcKast cucTeMa B BbllaeT Kpe-
JUITHI TIPOUBBOIUTENSAIM ¢ NEeJIbIO U3BJIedeHns: GaHKOBCKOH npubbin. [IpaBurenserso pernona G
cOBGUPaET HAJIOTH ¢ IPOU3BOJINTENEN 1 JIOMAIIHUX XO3s1iiCTB, pEryJupyeT pacxo/bl Gioaxkera. Cun-
TaeM, YTO CBOHU IIeHbI (POPMUPYIOTCS Ha KayKJIOM PhIHKE KarKIOH IPOAYKIINH, a N3MEHEHHE IeH
06paTHO MPONOPIMOHATLHO H3MEHEHHIO 3al1aCOB COOTBETCTBYIOIIUX TIPOLYKTOB.

[TpenmonaraeM, 4To MPOUZBEIEHHBIN TPOLYKT IIPOUSBOIUTENN JeJsIT Ha OTKPLITHIA U TeHe-
BOIl, NocsIeIHuil He obyiaraercst Hajoramu. B pesysibrare y MpoU3BOAUTE sl OKA3bIBAETCS JIBa BUIa
JIeHeT: <6esibles> N <4epHbles. <YepHble> JeHbIH MOTYT OTMBIBATLCH, & MX 3allac IOABEpraeTcs
mTpadHBIM CAHKIUAM. Y TOTpeOUTENsT Bee JIEHBIM CUNTAIOTCS <OEIBIMIS, & CBOM JIOXOJI TIOTPebu-
TeNb JAEUT 110 3aJaHHBIM HOPMaM MOTpebIeHNs] IEraJlbHBIX U TEHEBLIX IIPOJIYKTOB BCEX CEKTOPOB.
[TpouspojicTBennble cekTopa m = X, Y, Z niaraT HaJOT Ha NPUOLLIL 111, HAJIOT Ha T0GABICHHYIO
CTOMMOCTB Ny, aKIM3bI Ha BAJIOBOIl BEIILYCK N4°, €IMHBIN COIMAIBHBI Haslor Ha (POH/ 3apaboTHOI
IJIaTHI 114, TAMOYKEHHBIE TJTaTeXKN Ha 3KCIopT 15. JoMarniue xoszsiicTBa L B MoJIe/In ONJIa4MBaIOT
TaMOYKEeHHBIE TJIATEXKU ¢ UMIIOPTA 15, TTOJOXOHBINA HAJOT ¢ 3apIIaThl 17.

[TokazaTenu u napaMeTpbl MOJENH CHaOMKeHbl BEPXHUMY W HUMKHUMU WHJIEKCAMH, TpUYEM
BEpXHIE WHJIEKCHI HCIIOJNB3YIOTCs JIJIsi areHTOB, a HUXKHEEe — st Osar. Pacnpejenenne zanaca
KaKJoro 6/1ara IPpOM3BOANTCS 10 HOPMATUBY: a — 1oJd 3amaca 61ara i, HAyIas OT areHTa n
K areHTy m. Pacupenenenne JeHer Ipon3BOANTCS TakKe [0 HEKOTOPOMY HOpMaTHBy: b — nons
3alaca JieHer areHTa m, UIyINas areHTy N 3a OPOAYKT 4. KoadpunmenTs! poHmoeMKOCTH TaKxKe
3a/1a10TCs. HOpMATHBAaMU: ¢, — HOPMa 3aTpaT IPOAYKTa i Ha co3laHne eInHUIBI PoHT006pasyo-
IIEro IIPOJYKTa areHTa, m.

2.1. Onwmucanme npou3sBOACTBEHHOro cektopa X

llpuBeem ommcanmne MPOU3BOJCTBEHHOIO ceKTopa X (MHQPPACTPYKTYPHOIO KOMILIEKCA OT-
pacieit Huxeroposckoit obiactn), onncanne IpyruX MPOU3BOICTBEHHBIX CEKTOPOB OIYCKAaeM, OHO
anajornano. Bemyck Y (t) npomykTa X skonoMmaeckuM arentoM X (ceKTopoM X ) oicaH cTe-
IIEHHOI MTPOM3BOJICTBEHHON (DYHKINEH OT HCIOIb3yeMbIX (haKTOPOB MPOU3BO/CTBa (3amacoB ()):
Tpyaa L, Kanutajga K 1 TpoMeXKyTOUHBIX TPOAYKTOB U3 CeKTOpoB Y u Z.

X AXVE (X AXVR (X AXN\E X X\0%

Yx = (a7, -Qu)™" (ak Qi)™ - (ay -Qy)™ - (az -Qz)7 (1)
re 52( + 5% + 5{/( + 5%( = 1; a ocTanbHBIe MapaMeTphl TpuHaIeRaT naTepBaay (0, 1). [Tpo-
MU3BOJCTBO OTKPBITOTO X W TeHeBOTO V MpOAYKTOB areHT X OCYIMECTBISIET Ha oOMNX PoHIaX
Q% (t) n obmux TpymosbIX pecypeax Q¥ (t). [lons TemeBoro mpomykTa gx B 0oBIIeM BBITyCKe
olpe/ieNifeT IPHPOCT 3alacoB OTKpbIToro Q% (1) n Tenesoro Q5F (1) 1po1yKTOB.

dQ<¥
dt

riae IX — MHBECTHUIHNHN ITPOJYKTa X B CEeKTOpPa peFI/IOHaJIbHOfl IKOHOMHUKH (Hpe,ZLHOJIaFaGM7 qTO
BC€ MHBECTHUIUN OCYIIECTBJ/IAIOTCA 3a CHYET OTKPBLITBIX JEHCXKHbIX Cpe,ZLCTB)7 C§ - KOSCbeI/ILH/IGHT

= (L=ax) Yy = (ax" +ax" +ax” +ax?) Qx —ex - Ix, (2)
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HpUpPOCTHOH poHI0eMKOCTH TTpoAyKTa X mnpu uHpectuinsx B cektop X. IIpoaykr cekropa X,
MOCTYTAOMUIl Ha BHEIHUI PHIHOK (B Apyrue peruonbl Poccnu u 3a pybex) X))((O = a%o . Q§

Ix = (b - WX) [ (px - eX +p5 5 +p% - c5). (3)

3ech b% — JI07IS PACXOIOB OTKPBITHIX JIeHeKHEIX cpeacTs WX (1) Ha HHBECTHIHN B CEKTOD
X ch — Ko duiueHT TPHPOCTHONH (POHIOEMKOCTH ITPOAYKTA ¢ NPHU WHBECTUIIHMAX B CEKTOD X,
sz — MHJIEKC [IeH Ha MPOJYKT 4 JIJisi MPOMeXKYTOIHOro notpebiienns B cekrope X |, (1 = X, Y, Z).
s onpenenenns IeHbl Ha CBOIO MPOAYKIINIO B ceKTope X ToJiaraeM p§ = min {p%,p)z(}.

3amac TeHeBOro Q%f (t) npoaykra cekTopa X MpHpacTaer 3a cUeT YacTH (x €ro BBIMYCKa U
pacxonyeTcs Ha noTpebjieHre HAaceJIEHUs U CMEXKHBIX CEKTOPOB IO 3aJIaHHBIM HOPMaM:

X
aQy
dt
HzMenenns 3amacoB oTKpHITHIX ("6enbix” ) WX (t) n ckprithix (7aepnbix”) BX (1) geHeskubIx
CpeJICTB y areHTa X TaK’Ke OINCHIBAIOTCS OAJaHCOBBIMI COOTHOITIEHUSIMM:

~ g Vo— (@l + ) Q. )

dwX
i :w~p§(~X§O+C’BX+ (p§(~a§L+p§’a§Y+p)Z(’a§Z> ‘Q§— (5)

(b{gy+b)Z(Z+bI)/I(/Y+b[)](Z+b§L+b)]§B> ~WX—TXG+TGX+b)‘§~BX,

dBYX
dt
Baecs w (t) — pybiesslit Kype nosutapa, pi* (t) — HHIEKCHI IeH Ha IPOLYKT ¢ Ha PBIHKe JJIg areHTa
m (B cTydae BHemHero pbika O HCTOIb3yeTcs JomnapoBbil naaekc nen ), TEX () — tpancdeprsr
3 Grokera, TXY () — HATOTOBLBIE OTYMCIEH T B KOHCOMH AN poBanHbiii 6omxer, CBX (1) — obbem
HOBBIX KpPeanToB, by - B (f) — MOCTYITeHns <OTMBITHIX> JIeHeT 3 TeHeBOoro 06opoTa.
OTuncieHns B KOHCOMMANPOBaHHEI 6i0/KeT arerTa X (nHMpacTpyKTypHOTO KoMIiTekca Hu-
Aeropojickoil obmactn) TXC (t) cknaapiBaoTea U3 oTYHCIEHNTI o Hagory Ha mpuosLTh T (1),
HaJloTy Ha jobaBrennyto cromvocts 15 C (1), axmmsam T5C (1), eMHOMY COMMATLHOMY HAJIOTY
TXC (t), TaMoxKenHbIM MIaTexKaM Ha sxcrnopt Te 7 (1).

=l ol ol ) QF - GRS ) BN )

TYC = 16 1 X 4 TG %6 1 TXC, (7)

TXC — g PQ - XXO, TXC =y bXE WX, (8)

T¥C =i [w- P XL+ (pk - aX" +p% - aX” 408 - ad”) - QX )
T =y -[w- PE- XX+ (0% - ad" +pk o +p¥7) - QX - (10)

(bFY + 057 + o B) WX - T¥C - 1¥C 1,

TGy -Ju- P X0+ (o - ¥+ pk - o) - Q- (1)

(05 + b7 + b + o E) - WX — TG - ¥ T X
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Banac TpoMeKyTOUHOTO IpojayKTa Y y arenta X pacTer 3a CUET IOKYIIKH OTKPBITOTO MPo-
nykra Y y arerra Y (cekTopa obpabaThiBatormux oTpacieil Hikeroposckoit obractu) no mnexe
Py () u Tenesoro mponykTa W y arenta Y 1o mene piy, (f) u yBbIBaeT 3a cYeT HCNOMBL30BAHHS €ro
B NPOU3BOJICTBE B KAUeCTBE ChIpbsl M MHBECTHUINIA. 3alac PpOMEKYTOTHOTO NMPOJYKTa Z y areHTa
X pacter 3a cder MOKYIKH OTKPBITOTO MpoJAyKTa y areHTa Z (cekropa yciayr Huskeroposckoit
obmactu) mo Tere py (t) u Tenesoro npoaykTa U y arenta Z To mene py (1) u y6LiBaeT 3a cuer
HCIIOJIL30BaHNsI €10 B IPOM3BOJICTBE B KAYECTBE ChIPbsl M MHBECTHUITHIA.

dQ¥

GO WX W — - QF — e I, (12
dQF Xz XX | 1XZ WX X _aX . 0X _ X

Tibz -W /pZ +bU : /pU_aZ’QZ_CZ’IX' (13)

Bamac Tpyaa B cektope X mpupacTaeT 3a ¢4eT MOKyInKW y areHta L (gomamuux xossiicts Hu-
JKETOPOJICKOI 06/1aCcTH) OTKPBITOro Tpyla L 1o oduiuaabHoll cTaBKe 3apaboTHOI IIaThl si( (1)

U TeHEeBOTo Tpyja B 1o TeneBoil cTasKe s (1) u yGblBaeT B CHIy clpoca Ha TPyJl arenta X.
X
“at L pr B Pr L L-

3amac KaluTaja B ceKTope X MPUPACTAET 38 CUET UHBECTUIIUN b% - WX (t), y6uIBaer npu amop-
TU3AIMUN KAIKUTaJIa ¢ TEMIIOM u% U TIPU UCTIONb30BAHNN KaUTaJa B MPOU3BOACTBE CeKTopa X.

dQX
K 13X X X AX X X
i =bxg W* — g Qg —ayx - Qk- (15)
Cuuraem, uro arent X (npennpusitusi cekropa X ) Geper Bech IpejiaraeMblii arentom B
6anKoBcKoil cucteMoil HuzKeropolickoil 06/1acTi) KpeduT, O0HAKO 06beM IIPeJoCTaBIgeMOro Kpe-
p p ) p p
muta CBX (1) orpannmien THKBHIAMOHHON CTOMMOCTLIO IPOM3BOICTBEHHBIX (POH/IOB.

CBX =X . QX 0% > 0. (16)

3a,107KEHHOCTD 2% (t) arenta X 6aHKOBCKOil cucTeMme B mpupacraeT 3a cueT BBIJAYH HOBBIX
kpemutos CPX (1) u maumcenus TeKymmero mpolenTa 1o KpeanTaM 7 (t) Ha HMeIomIyiocs 3a107-
JKEHHOCTb, 8 YMEHBIAETCs B CIITY IIaTeskeil noramenns X5 (t).

dZX BX X XB XB XB X

2.2. Onucanue gomamnux xossiicts Huxxeropoackoir obnactu (arenra L)

Bespaborhbie B cocTaBe SKOHOMHYECKH aKTHBHOrO HacesdeHus Hukeropojickoii obyiactu B
MOJIEJIA pazJieieHbl o ceKTopaM IpousbojcTba X, Y, Z, a B HUX NoApazfesieHbl Ha Hezpabor-
HBIX B OTKPBITOH YaCTH SKOHOMUKEN U 6e3pabOTHBIX B TeHEBOil YacTu SKoHOMUKH. Bespaboruia
YBEJIMINBaAETCH, €CJIU MPEAJOKEHNA TPY/a IPEBBIMAET CIIPOC HA HEro M YMEHbITaeTcd B IPOTUB-
HOM ciydae. md KpaTKOCTH MPUBeIEM ONMHUCaHNE TOJLKO JOMAITHUX XO3SIHCTB, TPUNNCAHHBIX B
Mogenn K cekTopy X. IIpenmoxkenne Tpyia B OTKPBITON U TeHeBO# 4acTh ceKTopa X

dQLX dQLX
P b Qp -t s, T g

CunTaeM, 9TO PocT OTKPBLITOM si( (t) n TeHeBoI s)é (t) cTaBoK 3apabOTHOI IJTATH B CEKTOPE

X Moxer IIPOUCXOJNTDL KaK IIPpH HEXBAaTKE KaJpOB, TaK N IIPpHU pocTe HOTp€6I/IT€JH>CKI/IX OeH Ha
IIPOAYKIUIO CEKTOPA. OTKprTaH CTaBKa 3apIlJIaThI:

Bo-bpt oWt sy (18)
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, o (19)

a . _a .
dt L SX L L L L X X N

@{XQ(bi(L’WX_aLX LX>+ﬁi(’3§.<b§(X’WL XL X)
L pX pX

re ﬁﬁ( =4 ag( u ucnojib3yercs obosnadenne: Xy = X, ecim X > 0u X; =0, ecim X < 0.
CunraeM, 9TO J10Jisi PUPOCTA II€H, OTparKalollasicss Ha pocTe 3apaboTHoil miatel, 6 € (0, 1).
TeneBast cTaBKa 3apIIaThl B ceKTOpe X:

dsX pXL X X X /pLX L
—dB: a)é’(]g X _a%X’Q%X>+ﬂBLB’<V T _agL’Q%() ; (20)
¢ Sp by Py

+

riae /6§ =4 Oé‘[}. CLII/ITZLGM7 q9TO BCEC JEHBI'M Yy AOMAaITHUX XO3AUCTB ABJISIOTCA OTKPBITBIMNI (LII/I—
CTI)IMI/I) HE3aBHUCUMO OT UCTOYHHKa IMOCTYIIJICHH .

L
dI;I; = dBL XL WX L pYE WY L pZE w2 XL BX oYL BY 1 bEE . B (21)
_ (bg(x OB bR bR bl b bLMO> Wk _pLG | pGL,

Bnech THC () - oruncyienns B KOHCOTUANPOBAHHKII Glo/KeT arenTa L (JoMamHuX Xo3siicTs) -
CKJTaIBIBAIOTCS U3 OTYHCIeHH T 10 TAMOYKEeHHBIM TaaTexkaM Ha nvriopT T2C (t) n oTunciennit mo
nooxoanoMy Hagory THC (t) ¢ oTKpBITOll YacTn 10Xoa.

TV = TS + T TS =g - by - W, (22)

TEO oy (AP 4 bEE WX WY b W)

2.3. Onucanve KOHCOJIMAUPOBAHHOTO DIOA2KETA
ITpaBuresnncrsa Huxkeropojckoit obnactu (arenta G)

3amac JieHer Ha cYeTax KOHCOJMIMPOBAHHOTO DIOJZKETa IIPUPACTAET OT HAJOTOBBIX MOCTYII-
JieHuil 1 yOBiBaeT 1pu TpaHcdepTaxX CEKTOPAM SKOHOMHKH M JIOMAINHUM Xo3siiicTBaMm. Moxer
[MPUHUMATL OTPHUIATE/IbHBIE 3HAYEHU S, e/ 06/IacTh sBjisieTcsd JoTalnuonHoi. O6acTh ABJIsgeTCH
JIOTAIIMOHHOM, Korma TpaHcdepThl 13 (elepaibHOTo BIO/I2KeTa TPEBBIINAIT HAJIOTOBBIE OTYHCIE-
HUs B Hero. B Mojiein Bce HaJIOTH OCTAlOTCs Ha CcYeTax KOHCOJUIHPOBAHHOTO OI0XKeETA.

dw¢
dt
e TGX _ b()}'(X . WG7 TGY _ b}G/‘Y . WG7 TGZ _ ng . WG7 TGL _ bgL . WG.
Tekymuit qedpunnt (aecan < 0 - npodunuT) KOHCOMNPoBaHHOTO H10/KeTa Hikeropoickoii
obnactn DY (t) onpenenserca npagoii 4acThio (23) ¢ 0BpaTHBIM 3HAKOM.

— pXC BX G BY 1 bfC. B TXC Y G pAG | LG _pGX _pGY _pGZ_qGL  (93)

DG _ —bA‘)/(G’BX—b}I/;/G’BY—bva’BZ—TXG—TYG—TZG—TLG+TGX+TGY+TGZ+TGL. (24)

2.4. Onucanue 6ankosckoil cucrembl Huxxkeroposckoil obnactu (arenra B)

Bankopckast cucrema Huxkeroposckoit objiacTt He SBJIsIETCS 3aMKHYTOM, BOJIBIIYIO POJib B
HHBECTHUITMOHHBIX PeIleHusX urpator ¢gpuanajbl Poccuiickux 6ankoB apyrux peruonos. Cuurtaem,
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YTO YaCTh 30JI0TOBAJIIOTHBIX pe3epBoB Poccun obeciiednBaeT pesepBHPOBaHUE aKTHBOB 0OJIACTH.
Bankopckie akTuBBl 06/1acTHO GAHKOBCKOI CHCTEMBI COCTOST U3 30JI0TO-BAJIOTHBIX PE3€PBOB
R(t) u cymmapHOil 3a710/13KEHHOCTH CEKTOPOB Z(t), a MacCUBBI — U3 CYMMAaPHBIX 3allacoB JIEHET Y
KOHTpAreHTOB GAHKOBCKOI crucTeMbl W(t), KoTopble MOAINHAIOTCS (DUHAHCOBOMY GaJIaHCy:

w-R() +Z (1) =W (1), (25)

rje w(t) — pybaeBblil Kype mosiapa, pybseit za onud gojiap. CpodHble JIMO3UTHI, Ha KOTOPHIE
HAYUC/ISIOT TPOIEHT, He YYUThIBaeM. 30JI0TO-BaIIOTHBIE pe3epBbl R (1) onpesensiorcs GanaHcoM

Z
— = PP X1 = MgE, MG = (1 —ne) - b5 - WEw. (26)

O s 10O ;
3aeck p;’ — IeHa Ha SKCHOPTHBII ToBap X~ ceKTopa i Ha BHeIlHeM pblHKe O, B Joapax 3a
eIMHNUITY. PaccMaTpuBaeM Bech MMIIOPT KaK OTJENBHLIN TOBAp, M0 KOTOPOTO bﬁf B oTpebieHun
HacejileHusi (pUKCUpoBaHa. Mbl He YUUThIBAEM BHEIHUE 38UMCTBOBAHUS U MEPETOKU KAIITUTAJIA.
CyMMapHas 33J0/KeHHOCTh areHToB Z(1) pacTeT IpH Bblade HOBHIX KpeamTos C'P (1), na-
YUCJEHUN ITPOIEHTOB Ha OCTATOK 38JI0JIZKEHHOCTH, CHUXKaeTcs MPHU MOTAIIeHNN 33101 KEHHOCTH

Z

%:ZOB"(HM ZH’B (Z=2%+2V +27). (27)
=X

[pubbine 6anxos dP% (t) = r(t) - Z (t) uger B goxomsl Hacenenus. CyMMapHble 3alachl JIeHer

W)y=wx+w¥ +wZ 4wt +wk 4 we. (28)

Pesepsrr 6anKkoBCKoil cucteMbl wR(t) obecnednBaoT BKIAIB KOHTPArEHTOB TPH 3aKOHOIa-
TeJIbHO YCTAHOBJEHHONH HOpMe pesepBUpoBaHus &.

w-R()>E-W(L). (29)

Torna 6aHKOBCKasl cncTeMa CTPEMUTCS MPEIOCTABHTh MaKCHMAJBHBINH KPEJIUT, KOTOPHI J10-
IyCKaloT cooTHommeHns (25) n (29):

1-¢
Z=—g>ruwR (30)
CunraeM, 9TO CIpoc Ha KPeANTHI, obecliedeHHbIe THKBIIAIHORHO CTONMOCTBIO IIPON3BOICTBEH-
HBIX (POHJIOB, IOJTHOCTHIO YIOBIETBOPsieTcsl GaHKOBCKOI CHCTEMOH.
B pesynbrate, cootnomenns (26), (27) u (30) onpeensioT NpoleHT o KpeantaM r(t):

r(t) - 1‘ sz X0~ MGE +ZH”3 ZOB%) Z@). (31

i=X

2.5. Ounucanwue nocpegnuka (areura T')

Arent T B MojielM HTPaET Poib YHCTOTO MOCPETHUKS, HE TMOMYIaloNero JOXOI0B 1 TOTOMY
HE HMMEIOIEro OTBETCTBEHHOCTH 10 HajioraM. OnucaHne 3TOTO areHTa BBEIEHO JJIsS ONUCAHUS
00JIACTHBIX PBIHKOB MPOJYKIIHH, HA KOTOPBIX ONPEAe/SIOTCs BHY TPEHHUE [IEHBI HA BCE MIPOIYKTHI.

WN3zmenenne zanaca Qg( (t) koreunoro mponykra X cektopa X, NpelHA3HAYEHHOTO areHTy L
(ToMmarmHuM xossiiicTBaM obyiacT), y mocpefHuka 1’ omnpenessieT M3MeHEHHEe WHIEKca MoTpebu-
TeJIbCKUX 1IeH pg( (t) Ha npoayKmio cektopa X.
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dQ% X1 X jIX Ll

X ex bx™ - W=/px, (32)
dp% o - (- Wk — a¥" . Q¥) (33)
X Ux bx X X))

Obmee dncsio ypasHenuit B mojieu nouru 100, obimee duciio mapameTpos mpepbiiiaeT 80.

3. 3agaya uaeHTUMUKAITUN

B obmiem Buje 3anada ujeHTH(DUKAIIME MATEMATHYECKON MOJENM COCTOMT B TOM, YTO €€
HEH3BECTHBIE TTapPAMETPhl MOI'YT OBITH HaliJIEHBl U3 ONTHMAJBHBIX COOTHOIIEHNI, OTPaXKAIOITIX
CTeneHb OJIM30CTH PACYETHBIX M SKCIEPUMEHTATBHBIX (CTATHCTHYECKNX) JaHHBIX. OTCiona Bo3-
HUKaeT 33J1a4a MOMCKa [VI06aJbHOTO ONTHMYMa MHOTOMEpPHON HesinHelHo# ¢dyHKIuu. Bojbioe
KOJIMYECTBO Heollpe/le/ideMbIX HallPAMYIO M3 CTATHUCTUKH IIapaMeTpoB MOJIeNIM olipejle/ideM IIpu
BepuUKAIUN, CPABHUBAS BLIXOJIHBIE BDEMEHHBIE PsIJIbl IIEPEMEHHBIX MOJIETH C JOCTYTHBIMU CTa-
TUCTHUECKUMHU BpeMeHHLIMU paiamu 2000 — 2008 rr. BpemeHHbBIe psibl CIUTAIOTCH MOXOKUMU,
ecjiu OHU OJIN3KU KaK (PYHKIUKU BpeMeHu. B KadecTBe KpurepuesB OJIM30CTH pacuYeTHOIO U CTa-
TUCTUIECKOTO BPEMEHHBIX PAJOB HCIONb3yeM WHIEKC HecoBMadeHusd Taita, KOTOPHIT n3MepseT
HECOBIAJIEHUE BPEMEHHBIX Ps/ioB X U Y u deMm OJMXKe OH K HYJIO, TeM OJIHXKe CpaBHUBaeMble
PSAALL

LekoMIozuIusi MOJIeJIM Ha, OTHe/IbHBIE OJIOKH NaeT BOZMOYKHOCTB 38 PasyMHOE BpeMs olpe-
JIEJIUTh HE33BUCHMBIE TTapaMeTpbl 6J1arofiaps napajjiebHbIM BhIYHCIEHUSM JIJid Iiepebopa, napa-
METPOB MOJIeJIM Ha 33JlaHHBIX WHTepBaJaxX WX U3MEHEHHU:d ¢ I10CJe/I0BaTE/IbHO YMEHbIAIOMUMCH
UHTEPBaJOM U3MEHEHUS I1apaMeTpoB.

4. IlocTtaHoBKa 3adadn MHOI‘O3KCTpeMaﬂbHOI71 OIITNMN3annun

AnropuTMbl, pasBHBaeMmble Huskeropockoit Hay4qHoOH TMKOJJOH MHOTOIKCTPEMATBLHON OIITH-

MHU3allil, IIpeAIiojJaraloT CJICAYIOMYIO ITOCTaHOBKY Saﬂaql/lli

e =) =min{py):ye D}, D={ye RY 1a; <y; <b;,1 <i< N}, (34)

rje neeBas GyHKIWs (YY) YAOBIECTBOPSET yCaoBHO JIMIIMHIIIA ¢ COOTBETCTBYONEH KOHCTAHTOM
L, a UMeHHO

lo(y) —p2)| < Ly — el y1,92 € D. (35)

Ucrnoneayst KpuBble THia paspepTku [leano y(x), onHosnadHo orobpaskatonue orpesok [0, 1]
Ha N-MepHbBIi runepky6 P

P={yeRV:27'<y; <271 1<i<N}={y(@): 0<a <1}, (36)

HUCXOTHYIO 33Ja9y MOXKHO PeayInpOBaTh K CJIeAYIONell OJHOMEPHON 3a/1ate:

¢ (yp (@%)) = min{e (yp (2)) : 2 €[0,1], }. (37)

13mecy mpUMEHSIOTCA OBIIeNpHHATHIEe 0OO3HAYeHH A1 33039 MHOTOIKCTPEMATBHON OITHMH3AIINM.
Crenyer MOMHATB, YTO B MPUIOXKEHHH K 33/@9aM WJIEHTUMUKAIINN MaPaMETPOB MOJEN PErnOHAJIBHON
9KOHOMHUKH POJIb BEKTOPA Y UI'PaeT BEKTOP MCKOMEIX ITapaMeTPOB PacCMaTPHBaEeMON MOJIE/IH 3KOHOMHUKU.

Cepus «<MaTemaTrndeckoe MOAEJMPOBAHUE U TTPOIrPaAaMMUPOBAHUE>, BbI. 9 11



B.II. I'epresib, B.A. T'opbaues, H.H. Ouaenes, B.B. Pabos, C.B. Cugopos

PaccmaTpuBaeMasi cxeMa pelyKIIMN Pa3zMEPHOCTH COIIOCTABJIsieT MHOTOMEPHOIT 3aj1a4e ¢ JIMII-
MIMIEBOH MUHUMU3UPYEMOil (DYHKIMeN 0JHOMEPHYIO 33189y, B KOTOPOIl IeseBas (byHKIHUs YI0-
BJIETBOPsIeT paBHOMepHOMY yeqoBuio Lenbaepa (cMm. [7]), Te.

1/N ’ 4
s €10,1], (38)

’ ’ 4

e(yp(x)) — @(yD(x"))‘ <K. ‘m s

rjge N ecTh pasMepHOCTh HCXOJHON MHOTOMEpHOI 3a1a1i, a KoadduimenT K cBszaH ¢ KOHCTaH-
roit JTunmmua L uexonuoil sanaun cootromennem K < 4Lv/N.

Paznu4uble BapuaHThl HHIEKCHOTO aJlOPUTMA, JIJIsi PEIIeHNs] OJHOMEPHBIX 3aJ1a4 U COOTBET-
CTBYIOIIAsi TEOPHs CXOJAUMOCTH TIPEICTaBIeHbl B paborax [1], [8].

5. VBaekcHBII MeTO IJ100aJbHON OOTUMU3AIIAN
5.1. Peayknmus pa3sMepHOCTA U MHOX>KECTBEHHbIE OTOOparKeHWUst

Penykiins MHOTOMEPHBIX 38/1a49 K OJTHOMEPHBIM ¢ MOMOTILIO PA3BEPTOK NMEET TaKHNe BayKHbIE
CBOWCTRA, KaK HEMPEePBIBHOCTL W COXpaHeHHne paBHOMEPHOH OTpaHWTeHHOCTH pasHocTedl dhyHK-
[UH TPH OIPAHUYEHHOCTH Bapualuu aprymenTa. OJIHAKO IIPH 9TOM HPOUCXOJUT OTEPS YaCTH
nHOpMAIK 0 GJIM30CTH TOYEK B MHOTOMEPHOM MPOCTPAHCTBE, TakK Kak Touka x € [0, 1] uMeer
JINIMIB JIEBBIX U MPaBLIX coceflell, a cooTBeTCTRYIomad eif Touka y (x) € RN mueer coceneit mo 2V
HalpabyieHnsM. Kak pesyibratr, eMHCTBEHHOH TOUYKE IJ100aJbHOIO MUHUMYMa B MHOTOMEPHOM
3a/lae COOTBETCTBYeT HecKOIbKo (He Goee 2/V) ToKaabHBIX SKCTpeMyMOB B oJHOMepHOI 3a1a1e,
9TO YXYAIMAeT CBOHCTBa OJHOMEDHON 3aadu.

Coxpanuth 4dactb WHGOPMAIHKT O OJIH30CTH TOYEK ITO3BOJIAET HCIOJB30BAHUE MHOXKECTBA
oTobparKeHni

i () = {y' (@), y™ (@)} (39)

BMeCTO TIpHMeHeHns eanHcTBenHoil Kpupoil [leano y(x) (cm. [7], [10]). Kaxngas kpusas Ileano
y* (x) m3 Y7, (x) MosKeT GBITH MOJTyHUeHa B pesylbTaTe OBOPOTA PA3BEPTKH BOKPYT Hadaja KOOp-
nunat. Ilpu sToMm Haiiercs otobpaskenue ¢ (x), KOTOpoe TOYKAM MHOTOMEPHOTO MPOCTPAHCTEA,
¥,y , KOTOPBIM IIPH HCXOTHOM OTOGPAYKEHIH COOTBETCTBOBAII JOCTATOUHO JaJeKie IPooBpashl
Ha orpeske [0,1], GymeT comocraBiaTh HoJiee GIU3KHE TPOOOPAZHI z 2.

MakcuMaIbHOE YHCIO0 Pa3NUYIHBIX ITOBOPOTOB Pa3BepTKH, oTobpaskaiommeil [N-MepHBIH I'i-
MepKy6 Ha oJHOMepHBIH 0Tpe3oK, coctasiser 2V, VcnonbzoBanne Beex W3 HUX ABIAeTCs H30HI-
TouHBIM. B mcnonbayemoii cxeme (cum. [10]) mpeobpasoBaHmne pasBepTKH OCYIIECTBISIETCS B BH-
Jle IOBOPOTa Ha yroa £7/2 B KayKJIOH M3 KOOPIMHATHBIX IutocKocTeil. Ymncao moobHBIX map
IIOBOPOTOB OMPEJIENsIeTcs UNCAOM KOOPAMHATHBIX IIJIOCKOCTEH IPOCTPAHCTBA, KOTOPOE DPABHO
C% = N(N —1)/2, a obmee uncio npeobpazosanuii 6yser pasio N(N — 1). Vuurbisas mc-
XofHOE oTobpaykeHNe, TaHHBI crocob mosBossier crpouth g0 N(N — 1) + 1 passeprok.

5.2. IMapaJutenbHBIN WHAEKCHBIA METO/ U JIOKAJIbHO-TJI00aJIbHAs CTpaTerus

UcnonipzoBanne MHOMXKecTBa oTobpazkenuii (39) mpuBoguT K hOpMUPOBAHUIO COOTBETCTBYIO-
[Iero MHOYKECTBA OJJHOMEPHBIX MHOTOIKCTPEMAJbHBIX 33,194

min{gp(yl(m))::EE[O,l],},lglgL. (40)

Ka}K,ZLaH 3alavda U3 JaHHOT'O Ha6opa MOzKeT pelllaTbCd HE3aBUCUMO, ITPpU 3TOM J11000€ BLIYHCIICH-

HOe 3Ha4eHHe 2 = (y/)7 y/ =t (LE/) dyukmu @ (y) B i-it 3a7a9€ MOXKET HHTEPIPETHPOBATHCS

12 Becranuk FOYpI'Y, Ne25 (242), 2011



MATEMATUYECKOE MOAEJTHNPOBAHUNE

’ ’ /"
KaK BbIYHCJICHUE SHa4YCHUd & — @ (y )7 Yy = ys <$ ) JJIA J1000H Apyrom s-u 3aJdavn 0e3 IIOBTOPD-

HBIX TPYJ0eMKUX Beraucaenuit pyuximm @ (y). [logobroe nadopMaImonHoe eMHCTBO TTO3BOJISIET
peraTh UCXOJHYIO 3aj1a4y (34) myTeM MapaJjuleIbHOTO pelleHns WHIEKCHBIM MeTOmoM L 3a71ad
suza (40) na nHabope orpeskos [0,1]. Kaxknast oHoMepHas 3a/lada pernaercs: Ha OTAETbHOM PO~
meccope. g opraHuzanuy B3auMoJeHcTBUA Ha KaXKJOM IMpolleccope co3naeTcs L odepeleil, B
KOTOPBIE TTPOIECCOPhI OMEIMaioT NHPOPMAIIHIO O BBITOJTHEHHBIX HTepanusx [9].

Joxaavro-adanmuenntl arzopumm saByigercs MoAMpUKAIMENR HHIEKCHOTO METOJIa IJI00a/b-
HOT'O TIOMCKA, COCTOSINEH B TOM, YTO, HaYMHAasi ¢ HEKOTOPOTO IIara, Mpu BHIGOpE TOUeK UTepanuii
HCIOJIB3YETCS JONMOJHUTEIbHAS WHpOPMaAlKud - TEKYIHe ONEHKH ILJIOTHOCTH BEPOSITHOCTH JIJis
pacIoioXKeHnst TOUKH UcKoMoro ontuMmyma [9]. CyImecTBeHHBIM TapaMeTpoM 3TOTO METO/Ia sIBJIs-
erca 1esioe dncyio 0 < o < 30, Bausionee Ha XapakTep cxoguMoctu. [Ipn o = 0 momck HocHuT
r106abHBIN Xapakrep, npu & = 30 - JIOKAJIBHBII.

Cmewannnitl anzopumm sBiisieTcss MoJiuduKaueil MHIEKCHOTO MeToJa TJI00aJIbHOTO OUC-
Ka, cocTodIneil B TOM, YTO, HaUMHAZ C HEKOTOPOI'O ITara WTEpalliu, olpejelideMble IIpaBuiia-
MM HHJIEKCHOTO METO/a, 4YepeAyloTcd ¢ UTepallusiMM, olpeleisdeMbIMU IIpaBUIaMU JIOKAJbHO-
aJlallTUBHOTO ajiropuTMa. acTora depefoBaHusl sIBIsieTCsl apaMeTpoM MeTofa. B pabore [11]
IIOKa3aHO 3HAYNTEbHOE TPEUMYITIECTBO TaKO cTpaTernu.

6. PGBYHbTaTbI BBIYHNCJ/INTECJIbHBIX 9KCIICPUMEHTOB

YucjieHHbIE 9KCIIEPUMEHTHI ¢ MOJIEJIbIO TPOBOJMJIUCH, YTOOBI HAWTH paboTOCIOCODHBIN BapH-
aHT, Ka9eCTBeHHO BEPHO OTPAXKAIOMNN MPOIlecchl, MPOUCXoAde B sKoHoMUKe HuKeropoackoit
obyiacTu. YucieHHbIe 9KCIIEPUMEHTHI TIOKa3aJIi paboTOCTOCOGHOCTE TOJHOH MOJIENTH U OTAETBHBIX
ee yacreil. DTo 3HAYUT, 9TO MOJIETH MOYXKET HCIIOJIb30BAaThCs B JaJibHelieli pabore. BuerHue 1ma-
paMeTphl 9TOI'0 BapHaHTa MOXKHO B34Th 38 OCHOBY JiJis DoJjiee TOUHON MACHTU(MUKAIMET MOJIE/H B
OyayineM, a caM BapUAHT UCIIOJIb30BATh KaK Ga30BbIil IIPH IIPOBEIEHUH KAUYECTBEHHBIX CIIEHAPHBIX
pacueToB.

Kpurepuem kadecTBa uieHTH(OUKAIMN TAPAMETPOB MOJIEH ABISETCH KOJTHYECTBEHHOE COOT-
BETCTBHE OCHOBHBIX MaKPOIKOHOMMYECKUX ITOKa3aTe el CTaTUCTUIECCKUM MTOKa3aTe/IAM 9KOHOMHU-
KI pernoHa 3a Mepuoj ¢ Hadasa 2000 roga u 1o xouma 2008 r. [Ipu sToM Bce peanbHble TOKA3aTENN
BBIpaKeHBbl B MOCTOSHHBIX 1eHax 2000 r. Pemenne cucTeMBbl moiydeHo ¢ NpuBJevdeHneM COBpeMeH-
HBIX BBIYUCJUTEIBHBIX U IIPOrPAMMHBIX CPEACTB.

WNameHeHusi B clieHapHOM pacdeTe [0 CPABHEHUIO ¢ GA30BBIM clleHapueM OyJieM MpPeJICTaBISITh
Bapuallieil U3MeHeHNs] MaKpolloKa3aTe e, BbIpaKeHHOH B IIPOIleHTaX.

B crienapuu 1 npennosnaraercs, aro ¢ 2007 rona nNpoucxoJuT yBeJndeHne TpaHcdepTroB KOH-
coaupoBaHHoro bokera Hinkeropojckoit obactu B ceKTop 06pabaThiBaloOmMux oTpac/ieil Ha
Mo epsKKy MHHOBaIuii. Ho mpu aToM ¢cTpyKTypa pacxoloB CEKTOPa OCTAeTCs HEM3MeHHOH. A
UMEHHO, IYCTh OIOJPKeTHBIE TpaHCPEPThl B CEKTOP OMOTEXHOJIOIHH BozpacTyT ¢ 3 jno 20% KOH-
coapoBaHHoro OioKera. Peasyibible TpaHedepThl B ceKTOp Y B ClleHApun | YBEJIHMYHBAIOTCSH
HEMHOTHUM 6oJjiee YeM B IsITh Pa3 B CPABHEHUHU ¢ HA30BBIM CIlEHAPUEM, MHBECTHIUH CEKTOpa Y
BozpacTaroT Ha 50%, BHIyCK cekTopa depes 40 JeT yBeJnIuBaeTcs Ha TpeTh B CpaBHEHNN ¢ 6a30-
BBIM BapuaHToM. [IpupocT BhIlTycKa TPUBOIUT K pocTy 06BEMOB ITPOJaXK U 110 BceM KaHajiaM. [1pu
5TOM 3alac <OeJibIX> JIeHer NpUpAcTaeT B IOJTOpa pasa, 8 <YEPHBIX> YBEJIMYHBACTCH HA YeT-
BepTh. OIHaKO, TIPHU 3TOM CTaBKH 3apabOTHOMN IJIaThl CHUXKAIOTCS 10 5%, a IPUPOCT <UYepPHBIXS
Jlerer B cekropax X u Z ypenuunaercs 1o 10%. Uamenenue cTpyKTYphI IIEH, COTPOBOXK JIAIOITee-
Csl YMEHbITIEHHEM YPOBHS ITOTPEOUTENILCKUX TIeH U CTABOK 3apaboTHOIl I11aThl, IPUBOIUT AICHUIO
HOMWHAJIBHBIX JIOXOJI0B KOHCOJHIHPOBAHHOTO GIO/IXKETa OT HAJIOroob/10XKeHust CEKTOpoB Y U Z,
IpY MaJioM POCTe MOCTYIJIEHU! 0T ceKTopa X.

B ontuMucTHUeckoM clieHapuu 2 B pe3yabTaTe Mep 10 MOAJIep:KKe HHHOBAIIMOHHBIX MPOIIEC-
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coB, 110 TpaHcdepy TexHosgoruit B 2012 rofy npoucxouT yBeJMYeHHEe OTIa4l 0T BceX (PaKTOPOB
npousBojicTBa Ha 5%. Tora BHIYCK KoMILIeKca HHPPACTPYKTYPHBIX oTpacieii X yiBanBaeTcst
yepes 5 Jier, a ceKTopoB obpabarbiBaloniux oTpacieil Y u cekTopa yeayr Z — depes 13 jer. lpu
9TOM, HECMOTPsd Ha POCT NPOU3BOJAUTEILHOCTH TPY/Ia, HEMHOI'O BO3PacTaeT 3aHATOCTb B CEKTO-
pax SKOHOMUKH. 3HAYUTEILHO YBEJIMYUBAETCH 00bEM MTPOU3BOJICTBEHHBIX (POHIO0B. MHIEKCH IIeH
MeHSIOTCs pa3HOHANPaBJIeHO: B ceKTope X MHAEKCH IleH Ha ITPOAYVKINIO, Pean3yeMylo To Jie-
raJbHLIM KaHaJlaM MaJIafoT, a 10 TeHEeBLIM KaHaJlaM — PacTyT; B ceKTopax Y W Z Bce WHIEKCH IleH
pacTyT. Bece craBku 3apaboTHOM IJIaThl PACTYT 3a HCKIIOYEHUEM JIerajbHOl CTaBKKU ceKTopa X.
3alachl JIeHEr y BCeX IKOHOMHYECKHX ATl€HTOB BO3PACTAIOT, HHBECTUIHH CEKTOPOB BO3PACTAIOT,
JIOXONBI DI0JIPKETa 1 JIOMAIHUX XO35IHCTE BO3PACTAIOT.

7. 3akJaoYeHne

Vaydmmen npeJIoKeHHbIN paHee MOAX0M K paclapa/IeTMBaHNIo MONCKOBLIX METOJIOB Ha MHO-
FOTNPOIECCOPHBIX KJIACTEPHBIX CUCTEMAX, He TPeBYIONUN CHHXPOHU3AIUN PAabOTHI IIPOIIECCOPOB U
XapaKTePU3yeMbIil BBICOKMMU TOKA3ATEIAMI MACIITaOPYEMOCTH U HAJIEKHOCTH, BIIEPBBIE MT03BO-
Jisitormu it 3pPEeKTUBHO UCIOJIB30BATEH COTHHU IIPOIECCOPOB JIJI METOI0B I106aIbHOM O THUMU3AIINY,
UMeIOMIX cepbe3Hble HesABHBIE 3aBUCHMOCTH TI0 HaHHBIM. [lomnxon ocHOBaH Ha HOBOM OPUTHMHAJb-
HOM cI10cobe TTOCTPOeHHs MHOXKeCTBa oTobparkenuit Tuia Kpubbix lleano.

Okazajioch, 4TO TOBEJNEHNE MaKpOIIOKa3aTe/lell PErHOHAJBHON SKOHOMUKH CYIIeCTBEHHO 3a-
BUCHUT OT MOJUTHKY, mpoBogumMoit [IpaputenbctBoM permona. [Ipu ocymecTBiennn 3agyMaHHONR
MOJIUTUKHU TTOBBIEHUs TPOUZBOIUTEBHOCTH (DAKTOPOB IIPOU3BOJICTBA 3a CYET WHHOBAIMOHHOM
JeATeTbHOCTH BBINYCKU NMPOJAYKIIMK U JIOXOJbI BCEX areHTOB PacTyT, OJHAKO, HaJU4Ke TeHeBOi
COCTABJIAIONIEN B IIPOUZBOJICTBE COXPAHSIET BbICOKHE TEMITbI HH(IISAIIH.

[TocTpoena MHOTOCEKTOPHAS IMHAMUYeCKasi DajlaHCcOBas HOPMATHBHAS MOJIE/Ib PETHOHATBHOM
skoHoMmuku Hikeropopckoii obyiactu. FKe uinentudukamnus ¢ moMornbio 3¢ dpeKTHBHBIX TapaJ-
JIEJILHBIX METOJIOB TVI0Da BHOM ONTHMU3AINH HA BRIYHCIUTETHLHOM KJIACTEPE CO3MAIOT YCIOBUS K
MPOBEJEHNIO CIIEHAPHBIX PACYETOB 110 ITPOTHO3UPOBAHIIO SKOHOMHUYECKOTO PA3BUTHs 06/IaCTH.

B pesysnbrare Ha cTBIKE JIBYX HAYYHBIX HAIlPABJIEHU IOy YeHa HOBas METOJIMKA UJIeHTH(HKA-
[UU MOJlesiell pernoHabHON SKOHOMUKH C IpuMeHeHneM 3(DPEKTUBHBIX AJITOPHTMOB IJ100aJIbHOM
ONTUMHUBAINH.

Paboma evinoanena npu noddepocke cosema no epanmam Ilpesudenma Poccutickot @Pedepa-
yuu (epawm N HII-64729.2010.9), H®HU OMH PAH M3 (npoexm Ne3.14), IIQU Ilpesuduyma
PAH M1/ (npoexm Ne103) u Poceutickozo onda dymndamenmaronmx uccaedosanuty (Homepa npo-
exmos 11-07-97017-p_nososoicwe_a).

Cmamoa pexomendosana Kk NYdAUKGUUL NPOZDAMMHBIM KOMUMEMOM MENHCOYHADOOROT HaY -
1ot xongepenyuu <lapassesvhnvie sovucaiumenshuvie mexrnorozuy 2011,
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