
}J.oJCa>1CeM, 'ITO paccMaTpHBaeMllll uem. lCB83Ho6paTHMa. )J.rur 3Toro pa3o6i.eM 
HHTCHCHBHOCTH nepexo~OB cne~IIU™ o6pa.JOM: 

qA (o". 1)= c, · 

q1(n,n+1)= a, npH n > 0, 
qD(n,O)=b, npH n>O, 

qAD(n,n)=c, npH n>O. 

(4) 

(5) 
(6) . 

(7) 

0DHcaHHWI TIUCHM o6p830M nern. npe~CTaBJllleT co6oii Mo~eJlb 6n)')K.Zlll,IOIIUIX 
JallBOK, IlldTaJOlll,HXCJI 3axBaTHTL y3en, 0HH MOryT 38XB8THTL nycTOH y3en, HO 
~oIDKHLI ,ABHraT1>c.11 ~a.n:1>we, ecnH on }?Ke Jawrr. B npe~enax YJ1Ia cocTOJIHHe uenH 
MapKoaa yaenet1HBaeTCJ1 3a C'leT BHyTpeHHHX H3MeeeHHe, npoecxo.IJ)IUUtX c HHTeH­
CHBHOCTLIO a (B03MOX<HO Mo~enHpOBaHHe po~eHHJI ~pyrnx 3aJIBOK), ~o -fex nop, 
noKa ee npoH30~CT KaTacrp<><l>a (HHTeH~!IBl;IOCTD b ). ComacHo cPoPMYJia.M (I) H (2) 
e~eM HHTCHCHBHOCTH a{n) e P{n) . Ilp6H3Be.IJ)I Heo6xo~1>1e no~cTaHOBKM ((4) H 
(5)a(1);(3),(5)e(7)a(2)),no.nyqHM,'ITO a(n)=c (n~OjH /J(n)~c (n~O).Ta­
KHM o6pa30M., icBa:3Ho6paTHMOCTL uenH yCT8BoBJ1eHa: 

PaccMOTpHM cm, CXneeHHylO H3 YJIIOB, OlmCLIBaeMLJX ~aHHbtt nem.io MapK0-
118. Cornacao reopeMe KeJUIH ['l ], cTBtiHoHap'aoe pacnpe~eneiiue ·rai<oft CCTH npe~­
CTaBJIJ1eTCJ1 B cl><>pMe npoH3Be~eHHJI C~MHO)l(HTeJJeH, xapaKTCpH3YJOlllHX OT)l.eJILHble 
YJIIbl. 
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Hat1.J10Bll.A. 
tf>unuan YO «EI'3Y» (I/uHcK) 

3fll4!)EKTHBHOCTL CHCTEM O~OBO 
PACDPE~HllLIX KOHKYPHPYIOII(HX DPOD,ECCOB 

0cHOBHwe llOHJITHJI H onpe~eneHHJI, Hcnom.;1yeMWe ~ J.J,8HHOij. CTaTLC, B3JITld H3 

[KoeanenKo H.C., Ca.Mani> C.A. BWIHCJIHTCJJ_t.HLle MeTo~bl ~amnauHH HHTCJIJICK­
T)'aJibHLIX MO)l.eJieA CJIO)l(fft.IX cecreM. Me. : EenapycKaJI naBYKa, 2004.- 166 c.] 

B eaCTOllllleC BpCMJI B03pacraiouzyro PP.Jib npHo6peTaJOT MHororipon;eccopHhle 
cHCTCMLI aa· 6aJe pacnpe~eiieHHoii o6paoonm. B csll3H c 3THM oco6yio aKryaJib­
Hocrb npeo6peraioT 3a,natm llOCTpOCHWI H HCCIIC)l.OBaltHJl M8TeM8TH'ICCKHX MO,llCJieA 
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~l<'l'QHOA opnura3aIJ,HH KOHIC)'PHPYJOW.HX ·npou.eccoB npe pacnpe,zr;eJieHHoii o6-
pa60TICe. 

. Onpeoe.neHue 1. CHCTCM)' KOHKypHpyi<>mHX npoueccoB. 6y.neM HaJIJBaTL oou-

HQK080 pacnpeoe.neHHOU, ecJIH speMeHa BhlilOJIHeHHJI BCeX 6JIOKOB Qi' j = l,s' npo-

rpilMMuoro pecypca K~hlM HJ i - x npoueccos, i = l,n, paBHhl MeJK,ey co6oif, T. e. 

tll = 112 = ... =ti, = t;' t21 = t22 = ... = t2, = t~' ... , t.1 = t.2 = ... = t .. = t~' 

r.ile (t;, t~, ... ,t~}- BJ>CMCHa BblllOJIHCHHll Kll)l(Jloro 6non Qi, j = l,s, BCeMll n nponec-

caMH • . C)'MMapHoe BpeMJI ~hllJOJIHCHHJI K8)t(JtOro ~3 6noKOB QI n nPolleccaMH. 0003Ha~ qepe3 

T" = !1;. ,_, 

Onpeoe.neHue 2. 0.IUQiaxoso pacnpe)t~iieHll)'lO c~CTeM)' xomcypHpYJOII(HX npo­
u.~s HaJOBel•fC~~OHppHOU; eCJIH t; = t~ = ... =I: = t. 

,nn,i CHCTeM O.ZJ;HHaJCOBO pacnpe,zr;e.neHHLIX KOHKypHp}'IOIIUIX :t;Ipou.eccos .AJUI BLl­
'IHCJICHHJI MHHBMaJILHoro o6w,ero speMeHH · c yq~oM H.aJCJJ.8.zun.IX pacxo,zr;os E > 0 
scex TpeX 6aJO~I>IX pe>KHMOB J1MeeT !-feCTO cne.zzyiow,Wi cpophfYna: 

T(p,n,s,E)=T, .. +(s-l)t:.., r,zr;e r; = i,1;, 1:.. =~t;, t; =t; +E, (l) 
l•J 

a B cJI}"lae cm"'IUOHapHou oouHaKot10 pacnpeoe.neHHOu cucme.Mbl MHHHMam.Hoe 
o6w.ee speMR onpe,zr;eJJJ1eTCJ1 no cpopMynaM: 

{

(n +s- l)t,, 

T,= (kn+p-l)t,, 

((k + l)n + r- l)t, ,. 

3.n;ecb t, =T" /n+E, T" =nt. 

p<!:min{n,s}; 

p < min{n,s}, s = kp, k > l; 

p<min{n,s}, s=kp+r, k<!:l~ l$r<p. 

(2) 

onpeoe.neHue 3. 0,zr;HHaJCOBO pacnpe,zr;eJJeH.R)'lO CHCTeM)' KOHKypHp}'IOlll,HX npo­
-ueccoB 6y.n;eM HaJbIBaTb 3<}J<peKmU6HOU npH cpHKCHpOBaHHbIX p, s '2:. 2' eCJIH BeJIH­

'IHHa li,(n)=sT"'-T{p,11,S,-&)'2:.0,-r.n.e sT" - BpeM11 BbIDOJIHeHHJI s 6JIOKOB BCeMH 

n npoueccaMH a nocne)'.{oBaTtni.HOM pe)[(HMe. 
T e o p e M a 1. )l.ng mo6oii 3cpcpeKTHBHOH o,zr;uuaxoso pacnpe,zr;eneuHoe cucre­

MLI ·1eoHicypepyiOutux npou.eccos npe & > 0 H s $ p cyw.ecTByer C'ratIHonapHM 60-

ne·e 3$cpeJCTHBHIUI o.nHnai<oso pacnj>e,zr;enenHM cHCTeMa. · 
/(OKCl3Qme.JlbCm60. CornacHO . onpe,zr;ene~ 3' ycnOBHe 3cpcpeKTRBHOCTH O.ZJ;HHa­

KOBO pacnpeJ:leJICHHOif CHCTeMbl i<oHxypHp)'lommc npou.eccos HMeeT B~ 

~.(n) === (s-l)(T" -t;.J-(n + s - l)E '2:. 0, (3) 
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HJlH B cnyqae CTaQHOHapHOH O.Z:UiHaKOBO pacrrpe.a.eneHHOH CHCTeMhl: 

~.(n)==(s-l)(T" -t)-(n+s-l)s~O. r.a.e t==T" I n . (4) 

IloJCIDKeM, 'ITO ~. (n) > ~.(n). )],11JI . :noro paCCMOTPHM pa3HOCTb 

6:,(n)-~.(n)=(s-· l)(t;,..-t) . CJl)"laii:, Kor.a.a ~.(n)-~(n):SO, 6y.a.e-r HMtrrb MeCTo 

TOnbKO, ecmt. t;,.. ~ t . nocne.a.Hee HeBQ3MO)!CJ:{O, TaK KaK 113 roro, 'iTO 0,ll.HHaKOBO pac-

npe.a.eneRHSJI CHCTeMa He smmieTCR CTar(HOHapHOH, CJie.llOBMO 61.1 ti;< nt = T"' a no 
l•l 

ycnosmo i:,1; = T". nonyqHJIH npontBope'tHe T" < T", 'iTO H .llOKa31.1sae-r TeopeM)'. 
l•l 

T e o p e M a 2. O.zurnaxoso pacrrpe.a;eneHHSJI CHCTeMa n ~ 3 KOHKYJ>Hpyrow.mc 
npol:(eccos B MHoronpoueccopHoii: cHcTeMe c p ~ 3 rrpou.eccopaMB 6y.a.e-r 3q)(peK-

THBHoA IIJ)H n = s ~ 3, s :$ p H -e :$mint; Tor.na H TOJlbKO Tor.na, Kor.na BblllOJIWICTC11 
t~g 

ycnoBHe sn ~ 2(n + s -1). 
J(oKa3amenbCmeo. TeopeMa ocHoB1.1BaeTC11 Ha lma.JIH3e 'cne~w.mc eepaseHCTB. · 

CornaCHO <t>opM)'ne (J) ycnOBHe 3q,ipeimniHoCTH paBHOCHJILHO HepaBeHCTBy: 

T" -t" n+s-1 
--~"."~' ~ . 

s s-1 

B CHJIY ycnoBID!. TeopeMhl s :S mint; HMee-r MecTo HepaBeHCTBO 
ISISn 

T" -t;,.. > _ 1 --= _ n . 
~ 

KpoMe Toro, yc.noBHC TeOpe"Mhl sn ~ 2(n + s -1) paBHOCHJILHO cne~meMy 

HepaBeHCTBy: 

n-l~n+s-1 . 
s-1 

C<t>oPMYimpyeM Heo6xo.nHMble H .nocraro'iHble ycnosm1 (KpHTepHH) cymeCTBO­
BaHIDI 3<t><t>eKTHBHOii CHCTeMhl o,nHHaKOBO pacnpe.lleneHHI>IX KOH'KypHpyJOII(HX npo-
1.1eccoB B 3aBHCHMOCTH OT aeJIH"'lilHbl HalCJla.Ll.KbJX pacxo.nos s > 0 . 

T e o p e M a 3. ,lVIg cymeC1'BosaHHlt 3<!>4>eKTHBHO~ o.nmtaKOBO pacrrpe,neneH­
RoA CHCTeMLUCOHKypHp}'IOIIUDC npou.ecCOB npH 311,llamn.JX. p ~ 3, T", S > 0 B CJl)"lae 

s Sp Heo6xo.ll;HMo H ,noCTaTO'ffio, 'IT06bl s1>monH1111HCb cne~IJ.(He ycnoaW1: 

~ {q>(l + Ji), ec11u Ji ..:_ 71e11oe; 
8 

max{cp(l+[Ji]), /(2+[.JS°])}, eCJZu .JS - HeJ.leJLoe. 
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(s-l)T"(x-l) · 
3.nec1> tp(x) = , [x] - HaH6om.wee uenoe, He npeaocxo.!Vlmee x. 

x(x+s-1) 
J(o1<a3ame.nbcmeo. Heo6xo,llHMOCTh. cne.zzyeT HJ onpe.D:eneHHJI 3 H reopeMbl I . 

~CHCTBHTeJThHO, B ce.ny ipopMyJibl (4) ycJIOBHe 3cp$eKTHBHOCTH HMeeT BH,D;: 

Li. (n)=sT"-T. = (s - lXT" - t)-(n+s - l)E ~O. 

'iTO paBHOCH.lll>HO CJie.ll)'lOm:eMy nepaBCHCTBy: 

(s-l)T"(n-l) 
£"5, . 

n(n+s-l) 
(5) 

Bae,llll ipyHKLUOO tp(x) = (s - l)T"(x - l)/ x(x + s-1) , x > 0, ner xo noxaJaT1>, 'ITO 

oea .D:OCTHn\eT MaJCCHM)'Ma npH x = l + .,Js . 
B1a16paB n = x = l + j;, ecJIH .,Js - 1.teJioe, HJIH n = x E {l + [ .,Js ], 2 + [ .,Js]} , ec-

JIH .JS - HCLteJIOe, nonyqHM 3cpcpeKTHBffYIO CHCTCM)' 0,llHHa.KOBO pacnpe,lleJieHHhIX 

npoueccoB, 'ITO e ,llOKa3LIBaeT Heo6)'.(0,llHMOCTL • 

.nocTaTO'IHOCTb.CJie,llyeT H3 (7), IlOCKOJibKy tp(x) _,llOCTHraeT BaH6om.wero 3Ba-

'ICHHJl npH n·=x=l + .JS , ecJIH .,Js - uenoe, HJIH np~ n= x e {l + [../s], 2+[../s]} , 

ecne .,Js - eeuenoe. 

llaH<jJUJlot1a E.II. 
<l>WIU(lll YO «EI'3Y» (Eo6pyiic1<) 

0 IIPOli.JIEME Y'IETA CTPYKTYPHl>IX H3MEHEHHH 
BO BPEMEHHLIX PM.AX IIPB 3KOBOMETP1f'IECKOM 

MO~JIHPOBABllH HHG>.IDIIJ.HB B PECllYl>JIH.KE JiEJIAPYCb 

IlpH nOC'IpOCHHH 3KOHOMeTpH'ICCKHX MO,D;eneii HH$JIJIUHH OCHOBHoe BHHMaHHe 

y,lleJIJleTC.11 npo6JieMaM H,llCHTH$Hl<aQHH MO,lleJieit, OT6opy 3K3oreHin.IX nOKa.JareneH, 

HO fiO'ITH He ,o6paw:acrrc.11 BHHM3HHJI H8. $opMaJibHhlH aeaJJH3 CTpYKTYPbl HCXO.ZUU,OC 

CTilTHCTH'ICCKHX BpeNCHHl>IX p.11,D;OB. 

Hepe.D;JCo npe,ll;Ilonaracrrc.11, 'ITO CtpYKTYPY p.11.na MO)l(HO onHcaTb MO,lleJiblO, co­
,t1ep)f(ameil He60Jil>WOC '1.HCJIO napaMeTpOB no cpaBHCRlllO c KOJIH'ICCTBOM Ha6mo.ne­

RHH, JCoropyio M~Ho ecnoJI_b30BaT1> .llJlJI nporaoJHpoBaeHJ1. IlpHMepoM TaxHX MO­

.neneu CJIY'ICHT nOCTpOeHHa.11 paHee B cecreMe STATISTICA c HcnoJil>JOBaHHeM Mo­

.llYJI.11 «Ilporno3HpoBaHHe apeMeHRhIX. p.11.noa» (Time Seri es & Forecasting) MO.llCJlb 

ARIMA (p, k, q) ,llJl.ll p.11.D:a noMec.1111HblX .llaHHblX HH.nexca notpe6HTen1>cKHX uee a 

Pecny6JIHKe Eenapycb c J1HBap.11 1995 no asryCT 2003 ro.na. 

8 TO)f(C BpCMJI MaKp03KOHOMH'ICCKHC BpCMCHHblC p.11,D;bl MOryT CO,D;ep)f(3Tb 

CTpYKTYPHble lf3MeHCHHJI, Bbl383HblC pa31IH'1HblMH IlpH'lHHaMH. B COBpeMeHHoD 
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