
TipH aHaJIH3C IlOBC.!lCBHJI BpeMeHHLIX pJl.D;OB MaI<p03KOHOMlf'iCCKHX noKaJaTe

JieR Ha HaJIH'IHe .lfTPyKTypHbIX H3MCHeHHA MO)l(eT TaK)l(C npHMCHJU'bCJI TeCT 3B,D;pl0-

ca-3HBOT8, XOTJI . no MHCHHIO HCKOT.OpbIX HCCJIC,!lOBaTeneli, MOlL(HOCTL 3TOro TeCTa 

,!lOBOJil>HO HH3Ka ,!lJUl He60JiblIDIX H3MeaeHHR B xapaKTepe TpeH,!la. 3H.np10C H 3H~T 

i;t,PC.ll)lO)l(HJIH IlOCJIC,ll.OBaTC.JILHhIB TeCT H8 HaJIH'rae C,ll.HHWIHOro KOpIDI (HyllCBlUI rn

IlOTC3a) npourn aJihTepaaTHBHoi\ rHnOTeJhI o TOM, "I.TO BpeMeHHOH pJUJ. .ll.BJIJICTCJI 

~HOHapHbIM OKOJIO TpCH,!la c 3H,!lOreHHblM CTpYJCTYPHhIM C,!lBHrOM (T.e. CTpyKTyp

HbIM C,IUIHI'OM, KOTOpbIH npo1nomen B HCH3BCCTHLIH MOMCHT BpeMeHH). 

B pa6oTe ,!lJUl H3Y"l.eHIDI BHyrpeH.HHX CTpyKTypHhlX oco6eHHocTeR BpeMeBHoro 

pJ1.D;8 HH,!lCKCa ncrrpe6wreJILCKHX UCB B pe3YJILTilTe TeCTHpOBaHHJI pJl.D;a c HCilOJlL30-

B8HHCM naKCTIL Eviews Ha ypoaHe 3HattHMOCTH 0,05 recT TieppoHa He OTKJIOHHJl rn

n0Te3y 0 H8Jllf'IHH CTpYKTYPHLIX H3MCHCHHA. 
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CuOCKa.R O.B. 
<l>unuaJl YO «EI'3Y» (lluHcK) 

MO,zn:JIHPOBAHHE H AHAJIH3 IIAPAJIJIE.JThHhlX BbJ.llHCJIEHHii 

B o6meM nnaue no.n napannenLHLIMH BLI'IHCJleHIDIMH nmntMaioTcll npOI . .\CCCLI 

o6pa60TKH ,ll,aHHhIX, B KOTOphlX 0,ll.HOepeMCHHO MOryT BLIIlOmUIThCll. HCCKO.llbKO one

paiudi. ,ZJ;onoJIHHTCJihHOH cpopMoii 06ecne'leBID1 napamrenHJMa MO)l(eT CJIYXCHTh 

ICOHBeiiepHaJI peaneJaQHJI o6pa6aTLI.BalOll.(HX ycTpOHCTB, npH KOTopoR BLIIIOnHenue 

onepaullH B YCTpOHCTBaX npe,D,CTaBJlJleTCH B BH,!lC HCilOJIHCHHJI nocne,D,OBaTCJILHOCTH 

COCTaBJUIJOlL(HX onepaumo no,nKOMaH,!l; K8K pe3ynLT8T, npH BLl"IHCJICHHJIX Ha TilKHX 

ycTpOlkTBax MOryT Haxo.nHTLCH Ha p83HLIX CTa,D,HHX o6pa6oTKH O,!lHOBpeMCHHO He

CKOJILKO p831lHttHLIX 3JICMCHTOB ,naHHblX. 

TipH p83pa6oTI<e napannenLHLIX anropHTMOB pemeHHH 38,ll,8'1 npHHUBilHaJILHLIM 

MOMCHTOM JIBJIHCTCJI 8HaJIH3 3cpcpeKTHBHOCTH HCDOJIL30BaHIDI napannenH3Ma, co

CTO.llIUHff o6LI"l.HO B Ol(eHKe IlOJIY"laCMOro YCKOpeHIDI npouecca BLl'IHCJICHHJI (co

Kp~CHHH epeMeHH pemeHIDI 38,ll,a'IH). <I>opMHpOBaHHe no.n.o6HLIX OUCHOK ycKOpe

HIDI MO)l(eT ocymeCTB.JUlThCJI rrpHMeHHTeJILHO K BL16paHHOMY Bbl"IHCJIHTeJILHOMY an

ropHTMy (07.1eHKQ 3</></>eKmUBHOCmu pacnapQJIJleJIU6QHUJI KOHKpemH020 aJlZOpumMa). 
,ZJ;pyroH Ba>ICHl>IH no.n.xo.n. MO)f(eT COCTOJ!Th B DOCTpoCHHH OUCHOK MaI<CHMaJlhHO 803-
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MOlKHoro ycKopeHHll npouecca nonyqeHHJ1 pemeJUU! 3a,a;aqH KOHKpeTHoro THna 

(011e111ea 3<jxpe1emueHocmu nap(lJIJleJlbHOW cnoco6a peweHWI. 3aoa'lu). 
)J.nJi OOHCaHHll cyw;eCTB)'IOl.ll,HX KH<i>opMaUHOHHLIX 3aBHCHMOCTeA B BbIDHpae

MblX anropHTMWC peweHJUI 3a,naq MOJKeT 61>1Tb HCOOill>30BaHa MO,ZleJib B BH,Zle rpa<t>a 

«onepauHH-onepaHJU>J». TipH nocTpoemrn MO.ZleJIH 6y.ZleT npe.Zlllonarancll, 'ITO ape

Mll BLIJlOJIHeHHJI mo6bIX BbI'IHCJIHTeJibHbIX onepauHH RBJllleTCll O.llHHaKOBbJM H paB- . 

HJleTCll I (B rex HJIH HH&IX e,IJJfHHQWC H3MepeeHJ1); KpOMe Toro, npHHHMaeTcll, 'ITO 

nepe,Zla'la .ZlaHHblX MelK,l{y ycTpOHCTBaMH BbJilOJIHllCTCll MrHOBeHHO 6e3 KaKHX-JIH60 

3aTpaT BpeMeHH. 

Ilpe,ZlCTaBHM MHOJKeCTBO onepau1di:, Bb!IlOJIHlleMblX B HCCJIC,llyCMOM anropHTMe 

pemeHHJI Bbl'lHCJIHTeJibHOH 3a,a;attH , H cymecTB)'K>lll.HC MCJK.ZlY onepauKllMH HH<l>op

Ma~OHHble 3aBHCHMOCTlf B BH,Zle ll.11KJIH'ICCKOro opHCHTHpOBaHHoro rpa<t>a 

G=(V,R), r,Zle V = {1, ... ,1vl} ecT& MHOJKeCTBO aepmHH rpa<t>a, npe.llCTaBJJRIOlUee BbI

noJIHlleMhle onepauHH aJiropHTMa, a R ecT& MHOJKCCTBO .ZlYr rpa<t>a (npH 3TOM ,Zlyra 

r=(iJ) np1rna,a;neJKJIT rpaqiy Toni.Ko, ecnH onepauIDlj Hcnon1>3yeT pC3y1JbTaT Bblllon

He~ onepauHH i) . Pa3Hble CXCMbl Bbl'UICJICHJdi o611a,a;aroT pa3HblMH B03MOJKHOCTil

MH .ZlJlll pacnapaJIJieJIHBaHHJl H, TCM CaMbIM, npH IlOCTpoemrn MO,!lCJIH Bbl'IHCJieHHH 

MO)((eT 6hlTb nocTilB.lleHa Ja,a;aqa Bo16opa HaH6onee no,ZlXO,!l.lllUeA .ZlJlll napanneJibHoro 

HCilOJIHeHHll Bbl'IHCJIHTeJlbHOH CXCMbl anropHTMa. 

B paccMaTpHBaeMoif Bi.PrncnHTenoHoA MO.lleJIH anropeTMa sepIID!HbJ 6C3 BXO.Zl

HbIX .zzyr Moryr HCfiOJib30BaTbCll .llJUI 3a,a;aHID1 onepauHH BBO,Aa, a aepWHHhl 6eJ Bbl

XO.IUfblX .zzyr - .llJUI onepauHR BblBO)l.a . 06ooHattMM qepe3 v MHO)l(CCTBO sepWHH rpa

ct>a 6eJ sepillHH BBO.Zla, a qepe3 d(G) .ZlHaMCTp (.ZlJIHHY MaKCHMMbHOro IlYTH) rpaqia. 

Onepau1rn anropHTMa, MeJK.ZlY KOTopolMH HeT nyTH B paMKax Bb16paHROB cxe

Mbl BbltJHcneHHii, Moryr 6blTo B&monHetti.1 napanJienaHo. BoJMO)f(HblH cnoco6 onH

caHHll napanJICJibHOro BblDOJIHCHHll anropHTMa MOlKCT COCTOllTb B CJie.Zl)'K>meM. 

TiycTb p CCTb KOJIH'leCTBO npoueccopos, HCilOJlbJYCMblX ,ZlJill BblllOJIHeHIDI an

ropHTMa. Tor.Ila .Zl1fll napan11e11&ttoro BornontteHHll Bbl'iHcneHHii Reo6xo,ZlHMO 3a,a;aT1> 

MHOX<eCTBO (pacnucaHue) H, = {(i.~,t, ) : i Ev}, B KOTOpOM ,ZlJill KalK.llOA onepaqHH 

i E v YKa3b!BaeTCll HOMep HCOOJihJyeMoro ,!lJlJI BblilOJIHCHIDI onepauKH npoQeccopa 

f! H apeMll Haqana BomoJIHeHIDI onepauHH t1 • J1.iui Toro, 1no6b1 pacnHcaHHe 6b1Jlo 

peanH3YCMblM, Heo6XO,ll,KMO Bb!IlOJIHCHHe CJlC,!lylOJUHX -rpe6oBaHHH npH Ja.ZlaHirn 

MHO)((eCTBa H, : 

I. Vi, j Ev: t, =I I =>Pi = ~, T.e . 0.ZlHH H TOT JKe npoQeccop He ,ZlOmKCH Ha3Ha

'!aTbCll pa3HbIM onepaQIDIM B 0.ZlJifH l'I TOT )KC MOMeHT BpCMCHH, 

2. V(i,j) e R : t, =>ti ~ t, + I , T.e . K Ha3RatJaeMoMy MOMeHTy BblnoJJHeHHJI one-

p~ Bee Heo6XO,IJ,HMLie .ZlaHHble yJKe .ltOJlJKHbl 6bJTb BbllJHCneHLI • 

.l{a.a:HM cne.Zl)'lOJUHe peKOMCH.llauHH no npaawraM <t>opMHpoBaHIDI napannen&

HbIX anropHTMOB: 

- npH Bbl6ope Bbl'lHCJIHTeJibHOB CXCMbl anropHTMa ,ZlOJl)f(eH HCilOJib30BaTLCll 

rpa<t> c MHHHMaJibHO B03MO)l(HLIM ,ZlHaMeTpoM; 
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- ~ napannen1>Horo B1>monHeHHJI uenecoo6pa:rnoe 1<0ID1'ieCTBO npoueccopos 

onpe.n;eruieTCll BeJIH'IHHOH p "" T, I T .. ; 
- BpeMJ1 BhlilOJIHeHIDI napaJinen1>Horo anropHTMa orpamNHBaercll csepxy se

JIH'IHHRMH 'Vp ~ T, < T .. + T, Ip, p ~ T, IT .. ~ T, ~ 2T ... 

Ilo1<a3llTCJJJ1MH 3<P<PeKTHBHocm napam1em.Horo anropHTMa llBJUierc.11 yc1<ope

HHe H 34i<PeKTHBHocn.. Y c1<opem:1e, nonyqaeMoe npn ncnoJII:.30BaHHH napannen1>Ho

ro aJiropHTMa ~ p npoueccopoB, no cpasaemno c nocne.nosaTent.m.rM BapHaHTOM 

BhlDOJIHCHHJl BIJ'IHCJiemra, onpe,D:eJllleTCll s, ( n) = T, ( n) Ir, ( n) . 3cp<PeKTHBHOCTh HC· 

nom.30BIUIIDI napannem.HhlM anropHTMOM npoueccopoB npH peweHHH 38,nlllfH onpe

.nerureTCll COOTHOWCHHeM: E,(n) = T,(n)/ pT,(n) = S,(n)/ p (BeJIH'lHHll 3<P<PeKTHBHO· 

CTH onpe,nerurer cpeAHJOIO .nomo BpeMeHH BI:.moJIHefUUI anropHTMa, B TelfeHHe KOTO

poA nponeccophl peaJII:.HO HCilOJlb3}'IOTC.IJ ~ peweHHll 38,nlllfll) . 

lJIUIUKOtla E.E., Kano. 3KOH. HayK, oo,.enm 
YO «ET3Y IIK» (I'oMenb) 

IlOBbIWEHHE POJIH 3KOHOMHKO-MATEMA Tif11ECKHX 
METO)J.OB B IlJIAHHPOBABHH IlOKA3ATEJIEit 

~HTEJibHOCTB OPr AHB3AIUtB 

)J.e.trreJII>HOCTh cy61>CKTOB X03llHCTBOBaH.Hll B ycrroBHJIX H3MeHllIOme8cg 3KOHO· 

MH'ICCl<OH cpe,n1>1 C)'meCTBeHHO IlOBl>ICKJia 3HlllfllMOCTb 3KOHOMHXO·MaTeMaTH'leCKHX 

MCT0,11,0B, HCIIO.Jn.3yeMblX B llHamlTH'ICCKOH pa6oTe. 

3KOHOMHKO·MllTeMaTHlfeCKHe MCTO,l:lbl npe,nCTaBJlJllOT co6oif IlOCTaHOBK)' 3)(0· 

HOMH'IecKOH 38,nll'IH B MaTeMaTHlfCCKOA <PopMe. MaTeMllTH'ICCKOC OilHCllHl:le 38,nll'IH 

npoH3BO.ll:HTCll c noMOmI:.IO 3KOHOMHKO·MaTeMaTH'iec1<oli MO.D;eJIH. Mo.nenb - OT0-

6paJKeHHe, aHanor J1BJ1eHHJ1 rum npouecca B ocHOBHl>IX, cymecTBeHHbIX .D;J1J1 ueneA 

HcCJie.D;OBaHHJI lfep-rax [ 1]. 
Mo.nen1> .D;OJI)t(ffa TaK YlfHT1>1BaT1> see Bll))(HJ>Ie B3aHMOCBll3H, 3aKOHOMepHOCTH H 

yCJIOBHJI pa3BHTHJI, lfTO 61>1 Ha ee OCHOBe MO)f(HO 6I>IJIO onpe.D;eJlHTb "noBe.D;eHHe" 

061>eKTa MO.D;eIDlpoBllHHH B pa3JJH'!HhlX B03MO)t(}fl>IX ycrrOBHJIX . 

. 0cHOBHl>le npeHM)'IUeCTBa HCilOJil>30BaHHJI 3KOHOMHKO-MaTeMllTHlfeCKHX MO,ne

neii 3aKJUO'laCTC.ll B: 

• o,nnospeMeHuoM yqere 6on1>woro lfHcna Tpe6osamrn, ycnosHH n npeAJiollCe

HJra, a TaIOKe B H3BeCTHOH cso6o.ne s nepecMoTpe 3THX ycnoBHH B xo.ne pa6oTbl c 

MO,Zl;eJII>IO; 

• HenpoTHBOpe'IHBOCTH nony11aeMblX no M0,11,eJlH CHCTeM Il0Ka3~neneii; 

• B03MO)l(H0CTH nonyqeHHJI sapHaHTOB «DOBe.D;eHHJI» H3yqaeMoro '1BJICHHJI )J)IR 

wHpoKOl"O .D;Haila30Ha H CO'leTllHHJI HCXO,l:lm.IX ycJJOBHH H npe.D;JIO>KeHldi. 

3KOHOMHKO-MllTeM8Tffl{eCKHe MO.D;CJIH ,nenllTCll Ha MO.D;eJIH TeopeTHKO-

MllTeMllTHTfCCKHC n npHKJia.D;Hl>IC. MHorne npHxna,nH1>1e Mo,ne.Jm .llBJI.llIOTCJI: MO.D;CJlJIMH 

3KOHOMHKO-cTaTHCTH'ieCKHMH. 
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