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IIpenyiaraeTcst HOBBIM MOAXOA K MOJECIMPOBAHUIO S3KOHOMHYECKOIO POCTa CIOXHBIX, COLM-
aTBHO-3KOHOMHYECKUX crucTeM. [logxon Ga3upyeTcst Ha MPUHIIMIIE: TOCTUYh HAMIYYIIETO Pe3yIib-
TaTa ¢ HAaMMEHBUINMH yCUIIUSIMH, Ha3zbiBaeMoro npuHounom Ilapero. [IpuBenensl npumMeps! auc-
KPETHOM M HENpPEphIBHOW MOJENEH, MOCTPOECHHBIX C MCIOJIb30BAHUEM IPEAJIOKEHHOIO MOAX0/A.
[IpoBeneH CpaBHUTENBHBIN aHATN3 AUCKPETHON MOJIEIH BO3MEIIECHHUS yiiepOa OKpyKaroIe cpe-
Jie, IOCTPOCHHOH paHee, U AUCKPETHOM MOJETH, B KOTOPOU HCIIONb30BAJICS HOBBIM MOJIXO/I.

Kniouesvie cnosa: npunnun Ilapero, MUHMMH3anus ymepda OKpyKalolied cpeae, 3agadyu
JIByXYpPOBHEBOI'O MPOTPaMMHUPOBAHUS, IBYXYPOBHEBbIE 3a/1a4H ONTUMAIBHOTO YIPAaBICHHS, HAJIO-
To00JI0KEHHE.

Beenenne. OnHocekTOpHAs MOJIENH SKOHOMHYECKOTO POCTA CIIOXKHOM COIUAIBLHO-3KOHOMH-
yeckoit cuctemsl (Moaens Pamces-Conoy [1,2]) 6a3upyercst Ha IPenoNoKeHnH, 4YTo 00beM BaJlo-
Boro BHyTpeHHero npoaykra F(K,L) sensercs GpyHkumeit or Bcero oobema Gpongos K u 001ero

yucnia 3aaateix L. B 1897 rony Bunsdpeno [Tapero 6s110 o0Hapyskeno, uto B Utanuu 20 % momo-
xo3siicTB nonyyatoT 80 % noxonoB. B nanbHeleM 3TO OTKpHITHE Ha3bIBaJIM MO-Pa3HOMY, B TOM
grcne npuanunoM [lapero, 3akoHom Ilapero, npaBuiom 80/20, MPUHIIUTIOM HAMMEHBIIIETO yCHITHSL.
[Mocnennuit Tepmun npuHamiexkut Jxopmxy Hundy (3updy), koTopsiit chopmyarpoBan yTBep-
KJIEHHE, YTO B COLMalbHBIX cucteMax npumepHo 20-30 % pecypcoB (J1t01u, TOBaphl, Bpemsl, 3Ha-
HUs Wik J00bie Apyrue) narot 70-80 % pesymeraToB [3]. HasBanme mpunmmm (3axon) ITapeto
npeuIoKnI amepukanckuii nmkenep Mocnud Mosec FOpan B pabote [4]. Yuects npuranun [Taperto
IIPU MOJEIMPOBAHUHU CIIOKHBIX COLMATBHO-DKOHOMUYECKHX CUCTEM MOXHO, €CJIM 3a/ladyll Ha Mak-
CHMYM COOTBETCTBYIOIIETO (DYHKIIMOHAJIA TIPU 33JJaHHBIX OTPAHUYCHUSAX HA MCIIOIB30BAHHUE PECYp-
COB 3aMEHHTH 3aJayaMd HAa MHHHMYM PECYpCOB NpHU 3aJaHHOM (KeJIaTeIbHOM) 3HaUYCHHH (YHK-
nuoHana. [IpuBeneM aBa mpuMepa Takoi MOTUPHUKAIHH.

1. IlocranoBka 3agay. [Ipumep 1. B [5] paccmaTpuBanacs uepapxudeckas cUCTeMa, COCTOS-
ast U3 NpeanpuaTuil U rocyaapcersa. Llenb nccienoBanuii — BIOOp CXEMBbI YIIpaBJIEHUS, C IIOMO-
1IbI0 KOTOPOH JocTHraetcs paBHoBecue 1o Illtakens0epry Mexay skelaHusMU: YMEHbIIUTh yIIepo
OKpY’Kalolllel cpejie U yBEJIMYUTh TEMIIBI pocTa 3KOHOMUKH. Ilycts ¢, (¢) = i[C WX, -CPv.1-

=1
BAJIOBBIN JTOXOJI k-TO TPEANPHUITHS 32 IEPUOBI ¢ TepBoro 1o ¢, [lpeanpustue ¢ uHAEKCOM k ompe-
JIeNsieT BEKTOPBI MPOIYKTOB U PECypcoB Xy, Yi Takue, 4To JOCTHUTaeT MaKCUMyMa €ro WHTEerpajib-

HbI 10x0x @, (T) mpH pecypCHBIX OTPaHUUEHUSAX U OTPAHUYEHHSIX Ha yIIepO OKpy:Karolel cpese:

Pabora BBIONHEHA TPH YAaCTHYHON (PMHAHCOBOH MoanepkKe Poccuiickoro ryMaHHUTapHOTO HaydHOTO (hoHIA
(xonm mpoexTa 16-02-00049) u Poccuiickoro ¢onma GyHIaMEHTANBHBIX HccienoBaHnil (Komasl mpoekToB 16-06-00101,
16-06-00046, 16-01-00108).
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A4X, =Y, <Y, =1 T, (1)
7=l

X, >0, Y, >0, t=1,...,T, (2)
& (X YVo) = Py Xy + P Y < dys t=1...,T. (3)

31€Ch i ¥ P2jr — BEKTOPBI KOA(D(HUIIMEHTOB, XapaKTEPU3YIOMUX YIIepO OT BBIMYCKa MPOIYKTOB U
3aTpaT pPecypcoB COOTBETCTBEHHO. Marpuma Ay — Marpuia Ko3((GHUINEHTOB HCIIOIb30BAHUS pe-
CYpCOB k-M TIpenpHsITHEM JAJIsl IPOU3BOJCTBA €IUHMIBI NMPOAYKTa B MEPUOJ BPEMEHHU f, BEKTOP
Yio— 3amacel pecypcoB Yy k-rO TpeampusTHsS B HAdaJbHBII MOMEHT BpPEMEHH, BEKTOP

C,=(CY,C?) cocTont U3 BEKTOPOB 1LIeH Ha MPOLYKTHI U PECYPCHI COOTBETCTBEHHO ISl B TIEPHOJL

BpPEMEHHU {.
3aMeTHM, YTO KOMIIOHEHTHI BEKTOPOB C,,, COOTBETCTBYIOIIUE OJHOMY M TOMY K€ IMPOAYKTY

WIN PeCypCy Ui Pa3IUyUHBIX k IPEANOIaraloTcs paBHbBIMH.

Marpuupt A, Bektopsl C))), CL 1 Yio IpEeAnonararoTes 3a1aHHbIMH.

['ocynapcTBO omnpeaenseT A BCeX MPEaNPUsATANA KBOTHI dj, TAKUE, YTO €CITH BEKTOPBI Xy, U Yy
SIBJISFOTCSI PEIICHUSIMU 3374 MPEINPUATHH, TO JTOCTUTACT MAKCUMyMa TEMIT POCTa SKOHOMHUKH Z.
OH HaxoIWUTCA KaK MUHMMYM I10 TIEPHOJIaM OTHOIICHUSI CYMMBI TIO BCEM MPEANPUATUIM BEITUYUH
@, (t) X cyMMe Benu4uuH @, (1 —1):

K
@, (1)
Z =min 2*=—, 4)

X
=1

rae K —4ucio npeanpusTuii B CUCTEME.

VYnpasiieHne MakCUMHU3UPYET TEMII pOCTa 3KOHOMUKHU Z IIPHU YCIIOBUH, YTO CYMMBI IIO BCEM
NPEINPUATHIM BEITHMUUH dj; HE IPEBOCXOAAT 33JaHHBIX OrpaHuYeHUi D,.

B [5, ctp. 15-17] BBIsSIBICHBI yCIIOBUS, MPU KOTOPHIX 3a1aya (1) — (4) paspenirma u npeaniokeH
QJITOPUTM TIOUCKA JOIMYCTUMOT'O pEeIIEeHUs.

C ucnonp3oBanueM npuHuuna Ilapero mpennaraercss MOCTPOUTH HOBYIO MOJENB PacCMaTpH-
BA€MOM MEPapXUUYECKON CUCTEMBI.

M3BecTHBI 3HaUEHUSI KOMIIOHEHT BEKTOPOB X U Yo M BelMYMHA yliepOa OKpysKarolei cpeze
Dy. T'ocynapcTBo 3a/1a€T BEIMUUHY z TEMIIA pOCTa SKOHOMUKH U 3HAUEHUS BEJTUYUH dj:

D.(1-p)
dktzgkO(XkO’YkO)K il > (5)

;gko(Xkoeyko)

rZie p — TeMI CHW)KEHUS yliepOa OKpysKarollen cpee.
[TpennpusTtus pemarT 3ajadyd MUHMMHU3ALUHM 3aTPaT PECYpCOB 3a BECh PAacCMAaTPUBAEMBIH

nepuon:
T

2. Y, — min! (6)

t=1

IIPU pECYPCHBIX OrpaHndeHusIX (1,2), 3xomornyeckux orpaHuueHusix (3) u orpaHMYEHUN:

0, (1) 22" Vg, (). (7
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Bo3nukaer 3ajaua AByXypOBHEBOI'O IPOrpaMMUpPOBaHUs, oHa 3aBeoMo NP - Tpynnas. Mo-
nenb, B KoTopoil Bo3HukaeT 3amada (1)— (3),(7),(6). sBusercss mauckperHoii. [lanee paccMoTpum
IIpUMeEp MOCTAaHOBKH HENPEPHIBHON MOJIEIH.

IIpumep II. Hauunas ¢ 2002 rona, rpymnmoil y4eHUKOB aBTOpa (CTyJA€HTaMH, acIUpaHTaMH U
KaHIUJaTaMKU HayK) U3y4yaercs mpoldyieMa NMOWCKa pallMOHAIBHOM CTpaTeruu (yHKIMOHHUPOBAHUSA
HepapXU4ecKOil CUCTEMBI TOCYJapCTBO — MHBECTOPHI. IHCTpyMEHTaMu AJ1s UCCIIEIOBaHUN SIBIISIOT-
cs paznuuHble Moaupukaun Mozaenu Pamces-Conoy (cMotpu, Hanpumep, [6] — [8]). MHcTpymeH-
TaMH YIIPaBICHUS UEPAPXUUECKON CUCTEMBI SIBIISIOTCS CXEMBI HaJOr000I0KEHUS, pa3Inyaroiecs
Hasioroo6yiaraeMelMu 0a3zaMu (BaJIOBBIM OXOJ, NPUOBLIb, UMYIIECTBO M T.II.), CXEMaMH HaJIOTOB
(MponOpIMOHANBHBINA, TPOrPECCUBHBIN) M BETMUMHAMM HAJIOTOBBIX cTaBOK. Paccmorpum 6a30Byro
JUIs BCeX MOJU(PHKALMNA MOJEIb C OAHUM UHBECTOPOM (MOZEIb FOCyAapCTBO — MPEANIPUSTHE).

ByneM B nanbHeiimem Ha3blBaTh 00beM BaloBoro npoaykra npeanpustus Y =F(K, L) noxo-
noM. [Ipennonaraercs, 4ro 6a30i HAIOTOOOIOKEHHS SBJISIETCS BECh JOXOJ, BEIMYMHA CTaBKU MPO-
MOPLMOHAIBLHOTO HaJora paBHa y, npoussoictsennas ¢pynkuus [(K,L) — rmankas, ogHopoaHas
NIEPBOW CTENEHU U yIOBJIETBOPSIET YCIOBUSM:

2 2
a_F>O’ 6_F>0’ a_}z<0’ a_};<0’ K’L>O.
oK oL oK oL
[Ipu 3amanHO# rocymapctBoM ctaBke Hayora 0 < y <l B KaxIblii MOMEHT BPEMEHH J10XOJ

Y(¢) nenutcs wa manor N(f)= yY(¢), norpednenne C(f) u uHBeCTULMM (KaIMTAIOBJIOKEHUS)

1(?):
Y()=N()+C(@t)+1(2),
N = 2Y(), C6)=(1- 2)1-sO)Y (@), ®)
C)=1-p)s@®)Y(), 0<s()<I.
3neck S(¢) (MckoMoe ympapieHue) — J0Ms J0X0/a, KOTopas MaeT Ha HHBeCTUIMH. [Tpou3Bo-
CTBEHHBIE (POHIIBI AMOPTUZUPYIOT ¢ Temriom £ >0, TO ecTh 3a €IUHMILY BPEMEHH U3 CTPOS BHIOKI-
BAET /-1 9ACTh UMEIONIUXCS OCHOBHBIX (POHIOB. ECIM MPEIONIOKHUTE, UTO BECH HANOT U3BIMAETCS

13 IPOM3BOJICTBEHHOM Cc(hepbl, TO BHITIOIHACTCS YpaBHEHHUE

K@) = A= x)s())F(K(T),L)— uK (1), €
KOTOpO€ MOKa3bIBaeT, KaK U3MEHSETCS BEeJIMYMHA KaluTana. B kauecTBe KpUTepHs NESTEbHOCTU
HMHBECTOpa, MOJIIeKaIlero MakCMMuU3aluy B ranoBoM nepuoje [0,77], npuHuMaeTcst ooliee yieib-

HOE ToTpedsieHre (Ha OAHOTO pabOTHHUKA) C TUCKOHTHPOBAHUEM:
T

[ %e&dt, (10)

0
rzae 0 > 0— KOHCTaHTa JUCKOHTHpOBaHUA. /[ TOro 4ToObl CylecTBoBal 3ae Ha Oyayliee Haja-
raercs TakKe yCJIOBHE

K(T
KD s 5o, (an

L T
KOTOpPO€ UHTEPIIPETUPYETCS KaK YCIOBHE «3KOHOMMUYECKOTO FOPU30HTa»: MJIAHUPOBAHUE HAKOILIe-
HUS U TIOTpeOJIeHNE JODKHO O0ECTIEYUTh OTpeIeIeHHBIH SKOHOMUYECKHA TIOTEHIMAM 33 Tpeena-
MH paccMaTpUBaeMoro rnepuoja.
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3amada rocyAapcTBa 3aKI0YAeTCsl B BBIOOPE 3HAYEHUSI CTaBKM HAJIOTOOOJIOKEHHS ¥, KOTOPOe
MaKCUMH3UPYeT (HyHKIIMOHAI

[N 2, (12)

NpHU YCJIOBUH, YTO IOJIST Jtoxona s(¢f) omperelnsieTcs B pe3ysibTaTe PEUICHUs 3aJadll WHBECTOpA
(8)—(11).

B [6] m3ydena moaudukanms 6a30BOM 3a1a4u JOTIOJTHUTEIBHBIM YCIOBHUEM, UTO J0JIs1 A HaJO-
TOBBIX COOpPOB, BO3BPAIIAETCSl TOCYAAPCTBOM MHBECTOPY. [loKkazaHo, 4TO B pallMOHAIBHON CTpaTe-
THH TOCYAapCTBa JIOJKHO BBITIONHITHCS YCIOBUE A > s(f) U BBISIBICHBI YCIOBUS, P KOTOPBIX CY-
IIECTBYET ONTUMAJIbHAS BEJTMYMHA CTABKU HAJIOTOOOIOXKCHHUS.

C ucnionp3oBanreM mpuHiuna [lapero mpesiaraercsi MOCTPOUTh HOBYIO HEMPEPHIBHYIO MO-

JIeTIb POCTa pacCCMaTPUBAEMON HEPAPXUYECKON CUCTEMBI.
T

O6o03naunm K(y) = I K(#)dt BennuuHy, XapaKTepHU3YIOILYIO 3aTpaTy PECypcoB, KOTOpas Ofl-
0

penensiercs mpu pemieHuu 3aaauu (8) —(11) nmpu 3agaHHON BETMYUHE HAJIOTOBOW CTaBKH J.
Jlerko nokasats, uto Gpynkuus K(y) ssnsercs yowBaromeil Gpynkuueii napamerpa y. Creno-

BaTEJIbHO IS TOTO, YTOOBI YMEHBIIUTD 3aTpaTy yCUINHN AJIs MOMy4YeHUs 3aJaHHOW BEJTMUYHUHBI HAJIO-
rOBbIX COOPOB, HEOOXOIMMO HANTH HaMMEHbIIEE 3HAUYEHUE NapaMeTpa J, IpU KOTOPOM JIOCTUTaeT-
s 3a/IaHHAsI BEJIMUYMHA HAJIOTOB.

[Ipenmonaras u3BecTHOM 3HaueHue @ >kenaTenbHONW BETMYMHBI HAJIOTOBBIX COOPOB MOXHO
MPEIIOKUTH CIETYIONUN aITOPUTM (MOIEh) MOIYyYEHUS €€ ¢ MUHUMAJIBHOW 3aTpaToi yCHITHH.

3aMeTHUM, YTO HAJIOTOBBIE CTABKH 33JJal0TCS B MPOLEHTAX, IpHUUeM He 0oJiee OJHOTO 3HaKa Io-
CJIe 3aIATOM.

Ilaz 1.0. Tlonaraem A pasasivm 0,1, ¥ =1,01, y=x-0,1.

Illaz 1.1. Pemaem 3anmauy (8) —(11) u mpoBepsieMm yciaoBue
T o
[N(t)edt > ®. (13)
0

Hlaz 1.2. Ecnu (13) BemmonHeHo mnepexoauM Ha [llar 1.3, B IpOTHUBHOM cllydae IOJIaraem
x¥=x+A Eciu y =1nepexonum Ha Kowney 1, ecnu ) = } nepexomum Ha Kowuey, unade nHa Ilaz
1.1.

Ilagz 1.3. Tonaraem ¥ =%, y=x—0\, Apasuem 0,01. Ilepexoaum Ha [llae 1.1.

Koney 1. Benmuunna @ CcaumikoM BeIUKa, MMO3TOMY B MOJENIH OTCYTCTBYIOT JIOITyCTHMBIE pe-
HICHMUSL.

Koney. BennurHa CTaBKU y COOTBETCTBYET MOJYYCHHIO XKEIAEMOT0 pe3yibTaTa ¢ MUHUMAIb-
HOM 3aTpaToy yCUIUM.

Jliist TOro, 94TOOBI PEIIUTH HOBYIO 3a/1a4y (TPYAOEMKOCTh MPUBEICHHOTO aIrOpuTMa) HEOOXO-
nuMo permuTh He 6onee 110 3amag (8) —(11).

2. AJropuTm penieHHusi JUCKPEeTHOM 3aJa4yl MUHUMHU3ALIHMHU yluiep0a oKpykawilel cpene.
Berime 6bu10 ynomsinyTO, 4TO Ut 3amaun (1) —(4) ymamoch pa3paboTaTh alrOpUTM HAXOXKIACHUS
JIOYCTUMOTO pereHus. [{1s1 HoBoi IUCKpEeTHOU 3aaun U3 pazaena | MOXKHO NOCTPOUTH alTrOPUTM
MOJIyYEHUsI ONTUMAIBHOTO PELICHUSI.
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HanomHuM, 4TO NpeAnonaaraloTcs W3BECTHBIMU 3HAYEHUs KOMIIOHEHT BEKTOPOB X U Yy, 3Ha-
YeHusl KOMIOHEHT BekTopoB 1eH C,,= (C\),C\?)) u Benuunna yuep6a okpyxaromeii cpene D. W3-
BECTHBI TaKxke Bemuunsl ¢, (0)=CLX,, —C2Y,,.

['ocynapcTBo 3a7aeT BEIMYMHY Z TEMIIA POCTA SKOHOMHKH W BEJIMYMHY O TEMIA CHUKEHHUS
yiiepba okpyskarorieii cpene. Onpenenstorest Besmuaunsl D, = D, (1— p)'.

HeoOxomumo onpenenuth dy; TaKue, YTO €CIIU BEKTOPBI Xj; U Vi, SBISIOTCS PEIICHUEM 3a/1au
auHeHoro nporpammupoBanus: (1), (2), (3),

0,(1)229,(0), )
T
n!
BBITIOJTHSFOTCS Y CIIOBUSI
K

S > @, (2)

zdktth, t=1,...T, szka:l—>Z.

- =17
- 20 (t—-1)

k=1

Pemenne »Toi 3a1a41 MOKHO ITOJYYUTH CJICAYIOIINUM aJIrTOPUTMOM.

1. JIns Bcex k = I,_K perarTces 3a1a4d JUHEHHOTO TporpaMmupoBanus (3agaval):

(1),(2),(7°),(6).

Pemennem 3amaun k 6ynet mapa BeKTopoB Xi(1), Yid(1).

2. Eciu st manHoTO £ pernenue 3agaun 1 Oyaer He € IMHCTBEHHBIM, TO BEIOUPAETCS TO pellie-
HUE, TIPH KOTOPOM YIIEepO OKpy Karoiiei cpee 0y1eT MUHUMAJIbHBIM.

J7st aTOTO pemaroTcs 3aaava JMHEHHOTO MPOrpaMMHUPOBAHUS

(D).2)(T),
Y, <37, (),

T
ngt(th’th) - 1’1;1(1)1:1'
t=1 s

[Tomydaercst mapa BekTopoB Xi(2), Yi(2). B ciyuae, koraa pemieHue uis JaHHOTO k €TUHCT-
BEHHO B KauecTBe Xi/(2), Yi(2) monararorcs X (1), Yi(1).

3. BennuuHsl dy; onpenensores no popmynam

d,, = g, (X (.Y, Q) 200=P)

; gkt (th (2)’ th (2))

Jlemma 1 u Jlemma 2 u3 [5] garoT 000CHOBaHHUE 3TOTO ATOPUTMA.

OTMeTUM, YTO UTEPALUSAMU T10 Z ¥ TIO P MOXKHO TMOJYUYUTh PEILICHUE 3a7a4: ONTUMH3ALUN TEM-
OB POCTa YKOHOMHUKH M TEMIIOB CHIDKEHHS yiiepOa okpy»katouieit cpene. [lpu sTom 115 BeINoOIHE-
HUS OJTHOTO IIara UTepalvy Hy>KHO PelnTh He Oosee 2K 3a/1a4 TUHEHHOrO MPOrpaMMUPOBAHHUS.

3akarouenue. B Hacrosmieil paboTe ucciieqoBaIMCh Pa3IUYHbIE TIOCTAHOBKH JBYXYPOBHEBBIX
3a/1a4, BO3HUKAIOIIUX B MOJEJAX CIOXKHBIX COIMAIbHO-3KOHOMHUYECKUX cucTteM. [IpenioxeH Ho-
BBII OJIXOJ K JJIs MOAEIMPOBAaHUS 3KOHOMHYECKOro pocTa Takux cucreM. [lonxon 6azupyercs Ha
MIPUHIIMIIE: JOCTUYh HAWIYYILIETO pe3yjbTaTa ¢ HAaUMEHBIIUMHU YCHINSMHU, HA3bIBAEMOTO MPUHIIH-
noM Ilapeto. IlpuBeneHbl mpuMepbl JUCKPETHON M HENMPEPHIBHOM MOJEIEH, MMOCTPOEHHBIX C HC-

MOJTb30BaHUEM TPEIJIOKEHHOTO Toaxoaa. s MUCKpeTHOW 3amadd BO3MENICHHS yIiepOa OKpy-
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)KaIOIHCﬁ cpenae, HOCTpOGHHOI;'I C IMOMOIIBIO HOBOI'O 1mmoaxozaa, pa3pa60TaH AJITOPUTM HAXOKACHUA
ONITUMAJIBHOT'O PCHICHUA, YCTO HEC YAaBaJIOCh BBIIIOJIHUTD UL 3a/1a4U, HOCTpOGHHOﬁ paHee.
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