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MOI~EJlh lII'OMMillJlEIII·mr o nPE,l{UPIUITWI HA OCROBE
 

nOTOlJIIO-(J)MIIAIICOBOIf CTPYKTYPhI
 
llep,lIcKUli eocyoapcmeeuuu i; yttueepcumem, 2. lIep."'" 

BnCJ\CHIfC 

B lIaCTOSIIl\CH CTa '\1 .C H3JllU'aCTClI nonxon K MOJICJlHpOllalll1J(.l IIpOH3110JICT­

IICIIIIO-3 KOllOM H' leCl<oii ..uC)lTCJlL lIOCTH npowsnnncnnoro npcnnpasrn», HMelOlIlcro 

MIIOI' OCT'dJ\u ii IlOC, MIIOI'OIl0MCIIKlIaTYPlloc npOH3UO,ACTBO, Ilpeanaracastil nonxox 
OClIODaIl ua P CJlYUI1POOallllOH MOllCJIH CHCTCMhl npocrstx npomeoncraenusrx 
061>CKTOS C MCIIOJlh30mUUleM aonapal'a f10TOlJlJ o-4>HllaIlCOBbl X C"lJlYln y p . Ha OC­

1I00C upC.ll. lIml<CmIOH MOnCJIH Imllc''1)YHPYCTClI :Ia,T~a'la OIlTUMaJl b HOI'O ynpaMcJlJul 

IIpO H3nO.ltC1l1ClJIlblM upennpaxracu. Ilensro TaKOrO MO,ACflHpOBaHHlI SlBRSlCTCll 

paapafiorxa CHCTCMhl 1I01UICP )J{ICH IIpHIIRTIUI PCIJICllHH 11 KpaTKocpO'UJOM II J10 JlI"'O­

CpO'JlJOM ncpuonax. 

MO/lCJllfpOBaHUC J\CHTe.1J.J10CTIl npCI.mpHH"UI C HcnOJIb30BamfCM IIcJ)C 
)..vl ll M3TCMa1WICCKoro MOll CJmpooallHll ,ACSlTCJJhIlOC'm rrpcnnpaarna If CI: 

HUr ll R,AIIOI'O npC.lICTaOJICIIHlI MOI-yT GMT/> ucuonsaonauu 1I0Tormo-4lHII3HCOBLIC 

crpyxryps, (Il<1>C), ann apar KOTOp"'X n p CJVJO>I\CU n [1]. Boupoc MOlwm1ponamlli 

,AC.llTCJlhIlOCTH uposnnnncuuoro npC}lUPHlITHlI C HcnOJlh30RallHCM IlCl>C 61>m sa­
r pouyr TaIOKC U (2). 

Ha p u c . I 1J30 6 p a iKc II3 I1<1>C npOH300.llCTBcHHOro npC,AUpmrfHR, UPCJlCT3H 

nenua s Il Jl 0 CTIl'J'O'1II0 yupoincnnora BHJlC. Iloro-mo-oanancosuaa eTPyKl)'paMII 

lI113blSalOTClI npHCMLI Ma:rcMa 1'H'ICCKOI'O ornrcanas CIlCTeMhl pCCypC08 npCJIlJPIl 

arua, a TaKAtC cooracrcrey ioume c n o c o o u rpa<pI1'ICCKOro 1l306paiKcHHlI . C ' III1i1 

CTCR, 'lTO CHC"reMa pccypcon IIMCCT CTpyl\I)'py CCTH, B yanax xoropott lIaXOllRTCH 

cjJHllallCOllJ,IC C'lCTa asrn aoa H HCTO' IIJJfKOB cpcncrn, a JlyraMH IIwtllJQTCSI 1l0TOK II 

CpCl.(CTB, OTPll)KllIOIIIHC o u c pauau t!JHUllUCOII0-X0311HCTnCIIIIOH ,AC1JTCJlbIlOCTli. TIll 
TOKII CpCl1CTH paCCMaTpHBlllQTCSl xatc ncpCMCHHblC BCJUl'lHllbl - BCKTOpbl H Inu 

6paiKaI<YrClI rpaVl1'lCC KH 8 nauc JIIUmH. 

TIOTOKII xapaKTCpl13)'lOTCSI IIl1meHCU61IOCrmL\W. ua pHCYHKe 0603HallCIII.I J 

01111 C'lHT310TCR llOJIOIKIf1'eJ lhll J,JMII, xorna cpencrna JIIIHll,yrClI lJ Ua1lpallJIC1I 11II 

C"rpCJIOK, H orpauarcm.u u u a U uponmnoa CJlY'l3C. C 1I0MOlllhJO WIOKOII 

naaornrrcneii H306pamllJOTCSI (!mllllllCOBhlC cuera, COJlepiKl1MOC KO'I'OP),JX nro. 
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, ' "'I/1I1l'1 IIC1,,"[01\ c-rcro n, ua pHCyJlKC :)1"0 S,(!). A KTIl Bbl na CXCMe li306pa;KclIJ,J 

II.	 I "',IMII IIpll ~lOyrOllhHHKaMH , a 11CTOlJlHlKII - TCMlIJoiMll . 

1IIIIIp a llJlCIlHC nOTOKa onpencnaer JlOJlmlmTCJILIIOC ncpevcrncuae CP Cl IC111. 

" , ' \I Il~ IICT0 11IIHKC lIOTOKa CPC.IlCTBa y6hJllaIO T, Il KOll C'I HOM C'l CTC - yae m P III­

I HII \ ,. I IIICCII8 101 113 TaKOH CXCMC xapa KTCp lI3ylOTC)I 01"p 1I1l3TCJl b ll l>IMH llCJIH' lIi ­

1I 1 ~f1 I , II 1II\TlI llbl - 1I0 JIOiKIITCnbHblM II. C y MMa DCCX C' ICTOB U 1\aJK)\bIH MOMClIT 

1" 0"'1/11 p lll ll ra O. 
I 'J lllII llllhl 113MCPCHHII CpCJICTIl II ncrosumcoa - croareocrmac, IWllpI1MCp, 

1'11)11 11 . uurcucunuocru nOTOl\OB H3MepSHQTCSJ a C,AllilHIIIlX CTOIl MOCTII , llCJICll llI d X 

111 111 11 1101 UpCMCIIJI . 

I'r l(YIIICC CO.llCP iKli MOC aaxcmrrenea JlIIJl})eTCjl pC1YJu,r.lTOM IIPlITQKOII \l 

I	 I" ~" II lin 0TpCJKC npcsrcun OT Ua'13JILIIOrO,AU TCKYUICl'O MOMClIr d C YOleTOM co­
l ' " II ~"II 0 II 1IC\'laJIblJ l>llt MOMClIT. 
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I II	 I Il llTO' III(H !III1ICl IICOII:tn crpyxrypa IIpC)lI Ip ll 1l111l1 

14111 111 11 I l ft. ( ' II p CJ ln p HlITII SJ OTpIDl,aCT coapca cuuyro x o n n c m n u o y -rcra Oi­
I" .. ' .. ..I JlO Ill! CC6CCTOIIMOCT b IIpO,AyK1IHH CIl HCbmalOTClI TOJI(,KO np}IMI"lC 
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sarpa r sa ( uor o s n l.t-J. 14.]. h .}). a xocnenuu c aarp ar ta OTlIOC>lTCJl ua epHlHlIlCOllhlH 

pC3yJlbT'dT, B JlamCM CJl y ' m c - lin C' ICT Kamrran (1I01'OKH Is./D. 19./ 0) . 

flpC,'lCTaBJIClIllyIO fl <DC MO)KUO onacars CI1CTCMOM ,Ql1tPtPcpCIIIlHaJlblIblX 

ypallllCIIHH (I )-(15). Hcxozia U3 OIlP CJ.\eJIClI l1l1 D<J>C, l13MCHCIIHC Ka)K,llOrO COCTOJl­

IHl.ll xapatcr cpaaycrca cYMJI10ii IIX O,nllUUiX H HCXO){llUl,I1X nOTOKOB. 3a.uaB naxans­
noe :lHa ' ICHHC IlCCX C'I CTOB H ypaaucuas nOTOKOS MO)l(1I0 nr,I'IHCJll1Tb :lJI a'IClm e 

C'I CTOIl Il JIl0 6 0 H MOMCIIT IlPCMCIUJ. 

:!!J.. = l -I (I)dt 2- 1 1-5' 

dS 2
-dt = 13_., + 14-2+ 17_2 - / 2_1' (2)
 

dS) ::; I -1 (3)
dt iH :H ' 

d~4 ::;11H -/4-!' (4) 

Ss
dd = 11 10- 5 -15_11' (5)

1 . 

dS6 =1 -1 (6)dt 11·6 6-3' 

dS7 = 1 - 1 (7)dt 11-7 7 ..2' 

as, I (8)-'dt= 1I-ll-1. -lo' 

dS~ _ _ 1 (
dt - 9 - 10 ' 9) 

dSIll 1 I I"'dl= 1)"1ll + 8-10 + 19_10 - 10- S ' (10) 

- d
dSI1 

= / 5_11 -•• 115..1\-/11__6 -1Ik7 -111. 8 -/n_14 -11l __1 ~ - _ (11)t . 111 13 ,
 

dSu
 
~=JI4-1 2 ' (12) 

dSIJ I--;;( = 11-1) -111.-10 ' (13) 

dSI4 I--;jf= 11-14 -lr4_1~ ' (14) 

dSI 5 I 
~= 11-15 - f ls. 1l' (IS) 

CJ ICI~YIO IIU1 M 3mnOM M01~ClII{pOllaIlIl1l JlBJllICTCli orrncaunc HHTCHCHIlIIOCTt' lI 

IlCCX 1I0TOKOB, BXO,nlllJ.lHX 13 CHCTeMy (I) - (15) . OnpC,l:ICJICHIiC BhlpaJKeml1i Jlllll /Ill 

TOI\OB lIa'nJCM c o CqJCpbl lJPOH313(lJ~cll!a, a J:tnll ororo paccaorpna MOJ\Cllh c u c t 

MM npoH3BOLlCTBCllIlhtX OU'bCKTOB. 
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I'CAyltUPO Ull HHll H MOIle.Jlb CHCTCMI>l llPOCTLIX npOHlBoLlCTlleHHl>IX 061.­

, 1111 

I I MOllorparpHH [3 ] IfOJlp o 6 l1o H3JIO)l(CII nOLlX01\ K 1\HH8MH'ICCI\OMY MOLleJlH­

1"""11 11 110 '.IKOIIOMH'l e CKHX OmeKTOB. B Hcll paCCM8lpHBalOTCJI nOCTpOCIIHC MaTe­

,." ,1 'u"CI\IIX M01\CJIci! ornensusrx 3KO IIOM ~I 'l CCKHX omeKTOB; orrpcnenenae K034>­

1' 111 111 "'"11111 y p as u eu a a, omICbl B310111HX LlHHaMHKy 06bCKTOB 113 OCHOBC CTaTH­

""II".-Kiln II lllflOPMal.lHH; HCCJlC,D,OB311IiC pa3BllTWI CHCTeM B3aJtMOllcikrnYIOlllHX 

lilll II Yll p a8JICHHC HMH. 
( ' It<;JIYCT OTMeTHn., 'ITO npc.u.nO)l(eHllblH nonxozi npennonaraer TOJI.bKO 

, il" " "l lII YIO OUClIKy n OTOKOB, xapaxrcpmyiournx J~lmaMIIKY o61,CKTa. :Jro MO­

l (\ 1,11, . IICIIOJIb3 0 Ba HO na MaKpO:JKOHOMH'iCCKOM ypOBHC, UO Uenpl1CMnCMO JVIJ1 

II l/ Ul p ( lII: 11llln KOIIK]JeTIIOro npenrtpaaras Hero BIIYTPeHllcro nOBCLlCHlIC . TIo­
II11lllMIIK8 IIP0!nllOLlCTBClIIloro OUbCKTa OrIHCbrBaCTC:lI C I1CnOJlb30B8HI1CM 

.. '~ IIU , llI~lllI)I(Clll l bi X B Hal)'paIlhHbl X 1I0KaJaTCJIJlX. 

M Il)1CJI\. CHCTCMI.I 0 6bCKTOB, COCTaRfUllOl1.\HX TCXllonorl1'1CCKYIO uenoxxy 

'I ' " uuuurrnu lICCKOJl bKHX BB1l0R nponyxuaa, nOLlp06Ho paCCMOT1JCH3 B [4]. 
I ' 11 '" r ~MlI npomeoncrseunux 06beKTOB COCTOHT l13 r OUbCIITOB, l\a)I(J ~ b1 ii 113 

"'1'1••_ xnpuerepm yerca n pOH3BOLlCTBe HllO ii MOIUHOCTbfO , 3allHClIllleH OT KOJIJI­

I IItI IIJIl II I III I 060 P YLlOBaH HlI B l1aHHoM ooo.eKTC. KIDK,llWH 001,CKT nsmycxaer 

"I IIl1l1y cllll(ipIiKnT. MUO)l(e(.., RO rOTOBoH npOJ.\yKUHH Pll3MCPIlOCTH p >lBJIlICTCH 

l"I ' tllI"- '" 11 0 M MI.IOJKe CTBB nOJly!pa6pHKaTOB. CHCTCM3 npoH3Bo.nCTBeHIlf,JX 
11111 ucnonsaycr m BH,non M3TCpH3JIOB, e BH,IJ,OB :m c p l'l1H H I BHnOB TpYJ~o­

I'" YI't:l.l1l 
ILII IIIMIIKU CIICTCMbl npOH3BOllCTBeHHblX 061>CIITOB onHCblBaCTClI CJICJ~YJQ­

III 1" MO!i: 

,1·"'-/II(r) · qEq,,(O) + L pEq(/II ., ) - L pEq(t'I .,-tll. ) :5, kEq'hr= ' (16) 
/".•<10.'1 1"., <1 0~1 

" 
r "/ '11 (I) . Pljl . qEqll (I), II= 1, ....r, (J 7) 

-!'I I L/I" rod'M (t ) ~ CaPIl(t), il =I ,....r , (18) 
1/001 

JqProdi ~ . ll (t)ds 

~ 'II/.{ I) (19)tt[NLHGtI2., I .g ' qPr od'2JI(t ) + (J 0I N2Mal/ ,' I", ]]' 
,1.11J . 1 2

[ 

I , (II t r(NIEn'2i 'qPrOd'2JI(t) + «u»;.• ·qEqll(1»). (20) 
,1 ··l n., '."
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f-~(qProdI2 JI (t) ) .qLabj(t) =L.-L +qEqll(/, ) · N 2LabflJ , ]=1•...•/, (21) 
,1.1 12. 1 NILabI2.I'J 

tt =t..- ·k, k=O,I ,2, ..., 

qPrOd'2JI(f) = 5/2.11 (t ) ·qFProd12(t ), i2 = L.p. il = 1,...,r, (22) 

CaPIl(I). vEq'1(f) ~ O. il =l ...r vEqll (f) <uenoe, il = 1, ....r. 

)J,aHIIM CHCTeMa YPallllClIIl H Ii I1CpaBCHCTB onpcncnser BJaliMOCBlIJb MC)I'JIY 

06'beMOM npOI1JBO.llCTBa, norpcfiuocrs-o n M8-repHanax Ii .rpynceux pecypcsx, 
npOKlBOJlCTBelll lLlMH MOtUHOCTlf MIf . 

PaBCIICTIJO (16) llaIlIIOH CHCTCMbl onacusaer JlHHaMlil<y KOJIIi'iCC1'B3 o6opy­

llOBaUHlI (qEq, quantity ofequipment) . 
PaBcIIcTIlO (17) 8J,'pa>KCIIHC OUPCllCllllL'T ll:JaHMOCBlf3b MOIUHOC1'H IIpOHJ ­

aoncrseauoro 06l>CIcra (Cap, capacity) C KOJlH'IeCTBOM e,aHHHU 06opYJlOBamlH 

4cpC3 0poHJ80.nH1'CllhHOCTb otiopynoeauus (Pr). 
)J,BOHHOC HcpaSCIICTBO (18) CHC1'CMbl orpaxcaer orpanaxenux, HaKJIan hlBac­

MhlC aa ssmycx npO,llyKUHH (qProd. quantify of'products] : surryc« He MO>KCT 6b1Tt. 

OTpHU3TCJlbHbiM U He MO>KeT upeauurars MOU~HOCTb. 

PaBCIICTBO (19) onpenenser nOTOKlt MarepH8JJOB. TIOTpOOHOCTh no K8)K,llO ­

My Ma1'epHany qMal MO>KCT oupenenan.cs HCXOI~lI Ii] HOpMhl pacxona (N1Mal) ­
nepaoc cnaraesroe, H HCXOllR H3 HOpMaTHBa pacxona (N2Mat) - BTOpOC cnarae­
Moe. B RhlpaJKCIIHIf ljJ)'HKUHlI 6(s) - 0603U3QaeT 113HMCHb w c e UCJIOC, orpauauu ­
saroruee S C8CPXY. 

PaBeHCTBo (20) orrpenenxer nOTOKI1 Pa3JlH4HblX :meprCTH'lCCKHX pecYPCOII 

(uanpaaep, anesrpoaacprua, raa II T.ll. ) . TIolllc6110CTb rnotioro uana arreprern se­
CKHX pecypcos qEn MO>KCT OnpC,nCJU\ThCli HCXO,llJ1 H3 HOpM pacxona aaepropccyp­
c a ua C,IlI1HI1UY BblllycKacMoii npoayxua« (Nl En) If/Hml 1I0PMbi pacxona aa enu 
Hln~y 060PY,IJ.OBaRIf1i (Nl En). 

PaBCHC1'BO (21) onpcnenser nOTpc6110CTh B .rpynoasrx pecypcax. Tlorpef 
HOCTb B TpY1l0DMX pecypca x B paapcse npo<IJeccHH onpenenaercs HCXO,llJl lfJ 1I0 p M 

Bblpa60TKH (NlLab) II HOpM pacxona BpCMCllH (N2Lah). 
PaBcHc1'BO (22) onpcnenaer uafiop npocThlx 06bCKTOB, B K01'Opbl X .nOJl lKCII 

6bl1'b 06pa6o-r3H norryq,a6plfKaT JlJIJI 00JYY'leHliJl rorosoro HJ,IleJIHR C HCnOJJh30 11 

HlieM TCXHOJlOrlilJCCKOH MaTIHtUbl S. 
Ha BBOll o60pynoBalllfli (pEq) uasnauuaaercs orpauuxcnec ucnosacncn 

1·IOCHl acxoas H3 ljJIfJH 'iCCKO rO CM bl CJl3 ororo npouecca, 
TaKIIM 06paJOM, aaztaa euuyc« rrponysuaa II DBO,ll OCHOBllblX q,01l]10 11 

MO>Kl:lO 01lHOJHa'l:HO onpenenars llllHa MII KY pa3BHTIDl npOHJBO,l.lCTBcIIHOro OOM' r. 

Ta. 

Onacaune nOTOKOB Il<J>C upennpasrras 
)J,nll ysera l um aM HKH sarypansnu x n OKa3a1'CJICH nOnOJlHIfM Il<l>C TJlCM 

C'ieTaMli .If COO1'BeTCTBYfOtUlfMH nOTOKllMl1, xapalITepH3ytOlUI1MH sanacu OGOP\l1 

IIblX (POlf llOB npczmpnaraa B KOllH'lCCTBCHHOM Bb1paJKC1II1H (PHC . 2). CJlC.nYCT II I 

MCTHTb, 'ITO nauuas cxeva He aanserca fl<llC. B 4aCTHOCTIl .LtJIJI ace HC cnpauen 

1 1 1I' 1"'I'.lI\ l t"O" III ~C rcxuonoruu MOltenllponnlllul1l ynpannernrx, 2006, N25(30) 57 l 

1111111,. u p u nun a C)'MMllPOB8H11lf BXO}.llllUHX If HCXO,llJ1IUHX OOTOKOB II HyJleaoi1 

1M o CTaTKO B no BceM cxerasr. 
I 

P, I ~ f1oIynooo .........noe
 

(O,~ 3anec:w H :>n J .~~ &o>yc< opo"y _ 

-L 
(0))- r OTOAQIt 

~ 

I 
<J, .I' P....~..... ~.......
 

... 
1'111: , 2 . l;x e Ma MaTepHaJIbHblX nOTOKOB 

1I II I CIlCI III II OCTH nOTOKOB B .uauHoH cxewc onHCblOafOTCJI CIle.ll)'l0\U.l1M}l 

1111'1 111111>1 11: 

I , ,, (t) - {min {D1(t) .qFProd,(t )} }, i = t,...,p, (23) 
1, ,(t) - lqFProd,( t) } , i =I, ,p, (24) 

.... I J(t ) - {qMal,(f ) }, i=I, ,m, (25) 
f ) - {qEn,(t )} , i =l ,e, (26) 

" I (I) .. tql. ab,(t) i. i =I ,I , (27) 

",( f ) {M,(t+I- ) }, i = I•...,m, (28) 
I/O IIl1 l CII CII IIllOCTb cnpoca aa npoayxumo, aar.en.zen.ape«, 

fII. 1ll II IClI IIII II ypaO/lCHIl H CHCTeMbi n01'OKOB (I )-(15) H'C XBaTaCT CTOIIMO­

11'1Il0"p1ICTIIIC BBClleM CJIC}.lytOWIlC CTOHMOCTHblC xapaKTCpIlCTHKU : cEq 
'"I' I. IlIIlM I II,;TC il OCHOBHblX l\! 0 Il110 B• acu.cn.: cFProd - BCK"rOp C1'OIIMOcrell 

, 1111 '11111 " II JlOllYKUIHl, }.le H. C,ll. ; cMat - BeKTOp CTOIIMOCTCH Ma1'CpHaJlOB, 

, / '" IICK"rop CToHMo c TeH :)H c p r op c c ypc OB• .llC Il.C.ll . ; cLab - BCKTOP 

" " II n I PYJl OllhlX pCCypCOB, KOM IlOHClf1'bl BCKTOpa - CpC}.lIlHC CTd 13KH aapa­
I 11111' 11.\ a y ' IC"I OM BCCX Ha lJHcneHlIH no ,/l,aHHOH npodieccuu, nca .cn, )J,JIJI 

t''', I II II PC,llllpIlIlTIIH OGbI 'iHO xapajcrepasr 3allaJ n bIBaHIIR KIIK B n p OHJBO,ll ­

II ,It . 1.1Ii II IIlllllllUlICOIIOH c¢cpax. BBeJlcM Tame rrapaverpsr: I" - lUIHTCllb ­

" I"'lI l1l1l l ll I IlC ll llo r o UlI lOJa (LIJIJI ynpouiexaa nplIHHMaCTCli O.llHfIaKOBOH 

,t 'I" III1JIII IIJlOIIYKUHH) ; (' :tV - lUIHTCllhllOCTb nepuona OCBOClllfJl OCHOBHhlX 

1III I I OJl hllOCTI, ncpaoaa nOCTllBKH MaTCpHaJIOB no BH.aaM; (r - lUIH­

II 110 11I1I'Jln Kp CJ.llITO BaIllIJl; r'-PpI, r>. lab_opl, 1"1'r001_opl - lUIHTCJlbllOCTb 

""Jill 11.1 /olIn l- p Il3J10 B, an cp rope cypco a, 3apa6OTHOH JUlaThI H \'oT0801l 

.. 1111 1111 /( 11/01 . 
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Tcneps Mbl MmKeM CKOIIC11JYHponaTb ypaa ucnes, onacuaaroum c IIltl C 
rrpenrrpaaras : 

'f. V MdIIOZOK(t ) . cMalg ) + ~) J Ent-log(t ) · cEn,) +] 
12_1()I = 

~ 
I 

~ (29) 

[ +L(J1,,..,1-2_.t(t ) .cLabg ) 

g, 1 

NIMaIO,i.g . Silj .J, ...... ,(I) . cMatg + 

Oj 
+II_s(t) = ftt l [fsn .,.i 3. S)ds ] 

/ . 1 ,I _I .t . l + ()	 . cMalg 

N2Mal" Jo& 

+ttt(NIEn,1,l.8 : Si ~~I'iJ~ _ I(t) 'cEng +J+	 (30) 
i. 1 iI,1 gal +NIEnr. K 

qEq,(/) cMatg 

.f...;;.[i: 1 . SII.I .i J-oJ t )· cl.ab; +}
+L L. .., I NILabg)1 k = 0,1,2 ,00'
 

I- I n. 1 E ( k) N b
+q q, t ,,6a ' . 2La g., ' cLabg 

)	 (31)1}-2(/) = !(J 1>#611 -2_.. (1 + t £")·cMotg 
R, I 

14-.2(1) = ~:( J F...I - 2_K(t + tP')· cEng )	 (32) 
g-I , 

1"2 (I) = l:( J [.ohl .2 _K (I + tP
' ) . cLabg )	 (33) 

.-1 
(34)I"H>_S(I)=ti" o_I(/) .cFProdj 

;~I 

I IG_s(t ) =Iuo_s(t) -II_S(t) (35) 

I ~. J (I) = 13•2(t + t'""') (36) 

11I_.(t) =1._1(t +t.... ) (37) 

11I_7(t) O~ 17• 2(I + I"IT) (38) 

1
11

• • (1) = 1l>-3(1 -I- t""" _opl} (39) 

(1) = !qEq,(I) ' cEq, . N'Amort,	 (40)19_10 

'·1 
IS_Jo(/)= CF l41) 

111- 8 (1 ) = CF (42) 

IS_I \(t) = 11•10- 5 (1 +IFl'roJ _Of'I) (43) 

It I 'I' ."U II\l ' III1J C I CXHOll OrH H MOD.CJ1HP0DaH'U! It ynpaBJIeHIIJl, 2006, .N'25(30) 

III .. (I) - ' a-I1 (1I- I"'''')	 (44) 

t., 1, (1) " t ( pEq,(/) - pEq,(t-l"'») .cEq,	 (45)
,.1 

' II 11 (1) " 1" $-11 (1) := I(t) (46) 

III ,, ( I) - /I.H ,(t -r , (47) 
III ,, (1) .. s.,.N Pr oc (48) 

" "' (t) .. / 11•11 (I) (49) 

I' " ' I a nomca J3/t3 '1H onTKIIUL'l l>nOr Oyrrpaanenaa npennpnaraea 
II ,,, 'POCIIIIU li DcI>C npen npasras llBJUl CTCH .noCTaTO'IHOH JlJl lI n"I~ H CJJeIlHlI 

till ' 1I\1I(U'llITCJICii ¢X)l, He06xo.nHMbTX .lI,]lJI auamoa H npHl IJITHli ynpaanes-

I" ""'lIuIL Hcxoropue H3 ra xax xapaKTCpHCTHK rrpuacncuu IIHx<e: 

"f1"' .5(I )dt 
I IHI.OII CT I. 

" t2

f' 1,1 . -.'(I)dl 

" 
IJ
 

, .11 ' 1I " 1 " ' ~ I I.
 f1 ,o-, (I )dt 
11l1I1I It 'I 

(S,o(l,) + Sla (t~n7I I t " '''1 - h 
1 1' 11111111 

1"""1'''"	 2
,2

fJ2-'(t)dl 

I" ' '\' ", " 14 11	 
II 

S,(I, ) + s, (I,) + s, (I,) + S. (t,) + SI(12 ) + S2 (12) + SJ(12) + S4(I)) 

"' IIl II ,l m ll S II ( t1 ) + S, (I, ) 

11 '"1 111 II. - (S, (I,) + S7(I, ) +Sa(t1) + SI}«,» 
1111 1111 

S I. (1, ) " " II I Ill! 
I~ , {s. (1, ) + S7(t1 ) + S,(t,) + SI)(t, ) + SI,(I,») 

II

f'I.\O.,(I )dl 
1 11.

1
' " [SII (t, ) + SII (t'l){ 

' 'flrl III MIn urr., 'ITO 1I03MO)[(HOCTb onpenenenus pa3JIH' lH bl X xapatcre­

II 11 , . 1111" III I/ (l CJtn pllJlnUI n03BOJllleT xoncrpynpoea'n, paanoofipann-re 
III " 1 11 111 1.11111 (l ynpaiurcuaa npcnnpasraex, Ilpavep nOCTllHOBKH Ta KOH 

'1""" ' 1' II IlII lll ll . 

• 11111 I " " JI,"II I.I:\ C\' YIIKUIlOllaJIOB: 



575 
I . HII<jloP~H1UIIOHHI~ e TCXlIOllOrK lI B HCnpClMl.IIll ll ctlllOil cdiepe II 3KOIIOMIlKC 574 

FI: SIO(T)-)0 max 
t2 

I11O .s(l)dl
 
F2 : II -)0 max
 

jSIO(II) + 5Io(lz»){ 
Bapaaaru npoaasonsuux orpaHH'ICHHH : 

01: S1I(l2)+S5(1Z) ~ likv min
 
-(56 (12 ) + S7(lz) + Sg(lz) + SIl(/2»)
 

' 2I12- 1(I)dt 

02 : (" %~ obor NZP min
Sl(tI)+5z(t2) - ­

2
 
06R3aTeJlbHLIe orpaHH<fCHIiJI: 

SI(1),52 (f), 53(t),S. (t),Ss(!)' Sll(t),SI2(1),S14 (I) ~ 0 

S6(I), S1(t),Sg(f),S~(t),SIO(t), 51! (I), SIS(t),:S: 0 
B Ka'"leCTBC ynpaancuuf nsrcrynaior J 2- 3(t) = {qFProdj(t)}, i=l, ....p , 

qEq/(t), j = l,,,.,r, l(t}. B Ka'lCCTIlC ypaollcHHH ,llHH3MHKJI CJlY-lKaT YP3BIICHHII 

(J}-( 15), (23)-{49), MOnCnb npouaaoncraeunoro 3BCHa OflHCI,lRaeTClJ ypaBHellHlI ' 

Mlf H HcpaBcHCTBaMH (16)-{22). 3<Ul3Hf,1 lIaLj ll.llbHhlC yCJI0 1:1 ltll 

S,(-t1ooO),Q/-tz..O),qEq,(-t3 ,,0) , lPYHKUHH S(t),qEq(I),1(I) e DS, qEq(t) - ue 
nO'UICJlCHlIlUI. 

Craanapm ue MCTO,ll hl TCOpHIf OnTMMllJIbHOrO ynpaanenas HC n03DOJlRKH 

«B JI06» pcunrrs 1l0CT30nCIIHYKJ 311.1111'IY. 3To CB}\3aHO C Olp3Hfl'"lCHHCM UCJIO'lIlC 

nCHHOCTH, IIll.l1 0lKCHHhlM aa KOJJI('lCCTBO o6opY.llonallliJl . O.llHH H3 nO,D.XO,ll,OB K pc­
lllCIlHIO J1aHIIOH np06JICMI.! - llHCKpCTH3aLVll1 BpCMCHH 11 pe,llYKUHJl sanauu K aana 
'"IC mmeHlIoro qSCTH'"IHo-ucnO'lHCJJCIIHOrO np0l'paMMKpOBaIiHJI . Ha IlCCJlCJllloaHIlN 

B JlaHIlOM 06n3CTII If uanpaunema B H8CTOlIU{CC BpCMJI ocuounue YCIUIIiJI aSTOp ; 

crarsa , 3a;tn\fa peuraercs B MaTCMaTH'lceKOM nBKCTC Matlab C acnomconaunca 
nporpaxrsts: llJIJl pClllCIIHJI 3<UlaQ JlHHeHHOro uporpaseanposanna LPSolve. O,utra 

KO )'lKC CCH'IaC npcAJIOlKCIf!IblH B erarse 1I0,llXOll B03MOlKIlO HClIOJlb30BaTb B xa-rc 
crse HMH'l'aUHOHHOH MO.QCJJH (evaluative model) .uClITcnbHOCTH npennpasrns. 

3alC.lJIOIJeHHe 

B erarse onucau nonxon K MOJte.JlllpOBaHlilO .ztCJlTeJIbHOCTH rrpennpaxru», 

n03BonlllOU{IIH opraaaxno yssaan, MeA<:.llY C060 H e r o npOll3BOJl,CTBClIIl YIO II 4111 
aauconyio 1J0ltel1CTCMbl. Ha ocaosc npcnsoxcuaoa MO.uCJUI MOlKllO uafirnon au. 

KaK TC HnM HHblC XapaKTepHCTIlKH ncsrcnsuocra npC,ll0pHJlTHJI (J.lJlllTeJlbHOCI 

npOH3BO,uCTBCHHoro Ii <pHJlalleOBOro UHKJl3, 1l0PMbi pacxona pccypcon, .. . ) IJJIlIN 

lOT HC KOHC'llIbIH p eay n srar nesrem.nocra . bOJlbllJliHCTBO naparacrpua, KOTOP hl M Il 

onepapyer MO,ll,CJIb Hc n Ollb3YlOTCJl B lllL<popMaUHOHHbIX CIfCTeMax ERP-KJlacc ll 

3'r0 .llenaCT B03MOlK HblM ec PCll.lIJ,IJOC npHMeHCHHe 6C3 npCll'bJIBJIeHIiJI cyme I 

I h' +"I''''lIl ll lll ll ll ~ C re xuonoru u MOnelllfpOllRHIIJIIl YTIpaBJIeHlIlI , 2006, N25(30) 

' " I1 Io1 ~ JIOllOJlIl llTCJlbHblX TpeGOBaHliH K H11<popMaUHOHHOH CIfCTCMC npennpu­

'" 
CnUCOK HCDOJIl>30 n a IllI LlX nC-I"OIJHHKOB 

IlnlUIO" B.A. If np. Merozionorua nOTO'lIlO-CCYCIlOI'O !\JHIl 8I1COIlOI'O arranaaa AClI'TeJIJ.­

II 1I1 ""IlIPltllTIllI . - PIICK. - 1997. - N2 5. - C. 64-68. 
} IIOlnu08 l{.E. Monenupoeauue AClITenI.lfOCTI{ nposrsrumemroro rrpennpusma . 3<lJ\3 ­

1I1 •tttttr IllIMlI Ja:o IlOMH 'leeK3JI KH6<'''(lJlerllKa : M3 TCManf'IL'CKJf C II Il 11CTpYMelrnutI>lII>IC MCTO ­
' 

" " " " II., uporuoaupoaauua II ynpanneuus: CG.CT.lnepM .YIl-l~ . - n cp MI>. 2002. - C.168-179. 
1 f ·llp n:I<'"T.nIllIOB T.K. )l1lJl3MII'fCCKOC Mo.ncnHpollatllle 3KOII OMII 'lCC KIIX 061.cKTOB. - Ka­

"" " , 1996. 
l ln ranou L{Ji. , Illadipaacxas H.H. MOAen!> CIICTCMbl npou3ROJlCTSCIlHl>lX ocn.eKToo: 

I~"tt n~ " mJUI'1Il OJITIIMaJ1!>JlOro ynplllulellli1l11 Tp. Bcepocc, KOHIjJ. «Paenosecnsie MOllenH 

" " I_ II II ~ JIIeprc:n{KH». HpKyrCK, 2005. 

cIlHpcOB O.B" Kpaaeu E.6. 
III Wh'lODAllI1E CHCTEMHOrO nO,llxO,1J.A nPlI PA3PAIiOTKE 
If.XAIIH1MOB nOBbIlllEHH.SI KAljECTBA ME.n:H[~HHCKOA 

nOMOll~JI liOJlhHhIM PAKOM IIOIfKH 
" '!J1l/I1':J/Ccl\JlJ/ eocyoapc meeunas MeOIll/UHCKaJI OKaoe,<f1IJ1. 2 . BOPOHe:JK: 

' "Ill' lI l1CMOCTb 3JI0 Ka ' ICCTBCllllbIM H HOB006paJOBallHJlMII B BOPOIIClK CKOH 

I" '.1 1l0 CJIt:J\lIeC ,ll,CCRTHJlCTHC nOCTCnCHHO HBpaCTaCT, n p H'ICM nporuosupy­
, IIIII ' 1I1110C1 '1. :lTOH Te H.ll eHUIf H . Exeronuo 3a6oJICDaCT 601lcc 7000 '"ICJlOBCK 

"I"" L r ' II I Il':C 4000. lJ HCJlO IlOTCJ>lIHHblX nCT A<:H3HH B aKTHBHOM aoapacre B 

lie ' I oro :la6 0J ICBaIllI R cocrannser I) CpCllHCM 7,5 nCT y M)'lK'"I1U1 H lOy 
'111111 

IlplIlI IIIUJlCfIICllllbiC norcpn OT BpCMCHHOH uerpynocnocofinocrn :H OH ka­

111111 . ' ..I Il .I II ,IX COCTBBnJlIOT 11,7 llHCH na KaJK.Ul.le J00 '1CnOBCK pafioraiouicro 
"'"1~ , .1 II c" PYKT)'J>C II p H' IUH I1HBaJlHJlBOCTlf 3JI0Ka'lCCTBeHHbIC uosoo tip a s o ­

11I",nlll l II rop oe MCCTO Hoene 60JlC3HCH CHCTCMbl oprauos xposoofiparuc­

'1 11 ~ yt~J10 1 1ll " X II c o GXOJ.lHMOCTb peUlC1l1iJI np06J1CM OIlKOJlOrll1l JJBJIllCTCJl 

,lIlIr. II\JIIl' ICli. 

' I ' VI' I ypC lll I KOJlOrH'ICCI\MX 3a60nCBaHHH pSK nO'lKH BC1pC'UlCTCll 8 2-3% 
~ ' I" ' 11 1 11 101 GoncJOT n 2 paaa xatuc )l(CHlltHH, npCHMYuteCTBCIIHO B B03­

III l,tI III I . Y Jl r: rcli u a pax 1I0'lKH (3MGpHOIIll.lJbll3.Jl <UlCIIOKapKOMB BIiJlbM­

11111 II }. 'i% IlCCX 3n OK3 '1CCTBCHHbIX nosootipaaouanaa. B MHpe :JaUOJlC­

'I p ,U ll~ ' 110'1KII Konc 6 J1CTCR npioaepno OT 2,0 no 12,0 ua 100 000 nacene­

11"1011 o prtll ll13aUHJl :J.llp a OOOXp aB CII HJI OJlpCllCJIHna OJlIIOH H3 OCHOS­

I 1I11111, I IlICII IIC Ka'IeCTBa MC~HU.HHCKOH novotua. BbleoKHH YPOIlCllh 

I II "I IlIC1ICII'ICCTB Cllllhl X 1I0BOo6paJoBaJlHH lllfKTyCT Hco6xOlllfMOCTb 

'I "f'Il " ' /I011l1ll 1l11 McxaH1I3Ma YIJpalJJICll1iJI Ka'lCCTBOM B OIlKOJlOrHH. 

11111111 " ' '' OM u a rrp aanen n a ocyutCCTBJIJlnHCb Ii OCYutCCTBJlJllOTClI Be­


