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I1.A. Ilagnos
Ionecckuii 2ocyoapcmeenbiil yHugepcumem
2. ITunck, Pecnybnuxa beaapyce

BPEMSA PEAJIU3ALIUU PACMPEAENIEHHbIX
NPONU3BOACTBEHHbIX MPOLIECCOB HA MHOXXECTBE
KOHKYPUPYHOLLIUX MOTO4YHbIX JINHUU

Beenenne. [TocTosHHOE CymecTBOBaHHE 3a]1a4 CBEPXBBICOKOH CIOKHOCTH (TIpo-
671eMbl 5KOHOMHKH, DKOJOTHH, KOCMHYECKHX HMCCIIEAOBAHHIA, U3ydeHUs OHONOrnYe-
CKMX ¥ XUMHUYECKHX TPOLIECCOB, MaTepHaIoBeACHHS U 1p.), KOTOPbIE Hy>KHO pelaTh
B YKa3aHHBIX cpepax, XapakTepHU3yIOTCs GONBIION Pa3MEPHOCTHIO, JIECATKAMH COTEH
Y MUJUIMOHOB HE3aBMCHMBIX NMEPEMEHHBIX U COOTBETCTBYIOIMX OorpaHu4eHwmii. ITo-
Z0OHbIE 3a1a4M aKTyanbHb! 1 Ui Pecy6nuku benapychk. 3To, npexe BCero, 3a1a4u
ONTHMHM3ALMOHHOrO TJIaHa Pa3BUTHSA S9KOHOMUKH CTPAHBI WM OTAENBHOTO PErMOHa,
3a]]a4M IPOCKTUPOBAHMUS CIIOXKHBIX CUCTEM (CaMOJIETOB, SJHEPTETHIECKUX KOTIIOB, pa-
KETHOM TEXHUKHM), COOPYXKEHHMH, TEXHOIOIMMYECKHX MPOLIECCOB, 3a1a4 3P §eKTHBHO-
IO MCHO0JIb30BaHUS CIyTHHKOB 3€MJIM U Pa3BUTHUSA HAPOLHOIO XO3AHCTBA, 3ala4yM
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BOEHHOTO XapakTepa. Yka3aHHbIC 3a/lauyll MOXHO 3¢ ¢QEKTUBHO pelIaTh C MOMOIIbI0
napajuleNbHBIX CHCTEM, NMPHUMEHSS COOTBETCTBYIOMIME MareMarH4ecKHe MOIEITH U
METOZBI ¥ MCTIONB3YS MIOEH pachapaieNiBaHUs CIOKHBIX MPoLeccoB U 06paboTku
601bmKX 06HEMOB TaHHBIX ¥ 3HAHUIA.

1. KoHCTpYKTHBHBIE 3JIeMeHThI pacnpejeleHHbIX cucTeM. OIXHUM U3 PEXH-
MOB OpraHM3alMH NapajlleNu3Ma ABISETCS PEXHUM paclipe/ieNieHHoM 06paboTky, pu
KOTOPOM MCIIONIB3YETCS MHOXKECTBO MHTEJUIEKTYaNbHBIX KIHEHTOB (00pabarsiBato-
IIUX YCTPOHCTB, po6OTOB, MPOLECCOPOB), JOCTATOYHO yAAlIEHHBIX APYr OT Apyra.
OddexTuBHas 06paboTKa JaHHBIX IPH TaKOM CIIOCO0€ BO3MOXKHA TOJIBKO MPH HAU3KOM
HWHTEHCUBHOCTH TIOTOKOB Iepeiady JaHHBIX MeXAY 00pabaTsIBalOIMMHU YCTpOiCTBa-
MH.

OCHOBOH JUI MOCTPOCHUS MAaTeMaTHYeCKUX MoJeENell MapalielbHBIX CHCTEM,
peanusylomuX METOIbI paclpefeleHHOH 06paboTku peleHus 3a1ay, ABISIOTCS Mo-
HATHA TIpoliecca U peeHTepabenbHOTo pecypcea.

ITpouecc 6yneM paccMarpuBarh Kak MOCIEIOBATENBHOCTH HaOOPOB HEHCTBHIA
(6m0x0B, komann) I = (1, 2, ..., 5). C uensto HaubGonee 3pPeKTUBHOIO pelIEHUS 3a1a4
CHHXPOHHU3ALMH NIPOLIECCOB, CyNIECTBEHHOH MMHHUMH3AIMH HAKJIQJAHBIX PACXOAOB M
npocToeB 06pabaThIBAIOIIMX YCTPONCTB, JUIS MPOLECCOB CTPOATCS PaclUcaHus Mo-
MEHTOB 3allyCKa U OKOHYaHHS KaxIoro W3 610koB. MOMEHTHI BpeMEHH Hayana Bbl-
TIONTHEHHS KaXK0ro 6110Ka ONMpenesioTcs MoCIeJ0BaTeIbHOCTEIO (tl, Ly s ts). [pexn-
ronaras, 4To GJI0KH BBINOJHSIOTCS CTPOTO IMOCIENOBATENBHO, B X0I€ CBOEH peanu-
3allMy ABISIOTCA HEJAETUMBIMU M UMEIOT AIUTETHLHOCTH BHIMOTHEHUS djz 1, j =Ls
, TIONyYHM, YTO MOMEHTHI BPEMEHH 3aBEPLIEHHs OIOKOB OMPENEIAIOTCS MOCIEN0Ba-
TENBHOCTBIO BUNA (¢, +d|, 1, + d,, ..., 1+ d).

Jlng yckopeHHs BBITMOTHEHHS NPOLECCH MOryT o6GpabaThiBaThcs ICEBIONapa-
JIENIBHO OJHUM MHTEJUIEKTYalbHBIM KIMEHTOM UM MapajuieNbHO pa3HBIMU oOpaba-
TBIBAIOIMMH YCTpOICTBaMH, B3aMMoAeHCTBYs Mexay coboif. [Iponeccs, koTopsie
BIUSIOT Ha TMOBEAEHHE ApYT Ipyra myTeM ob6MeHa MH}opmarMel, Ha3BIBAIOT KOO-
NEPaTUBHBIMH WJIM B3aMMOJICHCTBYIOIIUMH NpoueccaMu. B cBA3M ¢ 3THM, MOHATHE
npoiiecca MOXKeT ObITh UCIONB30BaHO B KA4€CTBE OCHOBHOIO KOHCTPYKTHBHOTO 3JIe-
MEHTa AJs MOCTPOEHHS paclIpeleNeHHBIX CUCTEM B BUJIE COBOKYITHOCTH B3aUMOZEH-
CTBYIOIIUX NPOLIECCOB.

ITonsrne pecypca 0OBIYHO HCTONB3yeTCs AN 0003HAYEHUS TMOOLIX 0OBEKTOB
pacripeZIcIeHHOH CHUCTEMBI, KOTOpPHIE MOTYT OBITH MCIIONB30BaHBEI MPOLIECCOM IS
CBOETO BHINMONHEHHS. J{ns mapaleNnbHbIX CUCTEM XapaKTEpHOM SBISETCS CHTyalus,
KOrZa OfiHy M Ty K€ MOCJIEI0BATEILHOCTh KOMaH MM €€ 9acTh HEOOXOOMMO UHTE-
JIEKTYaJIbHOMY KJIMCHTY BBITNOJIHATH MHOTOKPATHO, KOTOPYIO OyJIeM Ha3bIBaTh pECHTE-
pabebHBIM PECYPCOM, @ MHOXECTBO COOTBETCTBYIOIIHMX MPOLIECCOB — KOHKYPHPYIO-
muMHd. Pemas npo6nemy pacrnpene/ieHUss MHOTOKPAaTHO HCIIONB3YEMBIX PECYpCOB,
Kak CJIeICTBUE HEABHO PeWIaloTCs 3a1a4y 3G PEKTHBHOIO UCIONIB30BaHUS OCTATBHBIX
kareropuii pecypcoB. C 3To# TOYKH 3peHHs peeHTepabenbHbIi pecypc sABIsAETCS UH-
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TErPUPOBAHHBIM CPEACTBOM I10 3allpOCaM Ha BBIAEISEMbIE, IOBTOPHO paclpeaeise-
MEIe U pasnensemsie pecypesl. C npyroi cropoHsl, 3¢ dekTHBHO pemias 3axady pac-
TipeZieicHUs. peeHTepabeNnbHBIX PECYPCOB, pelIaeM MpobleMy COKpaleHNUs BpeMEHH
BBHINOJTHEHKSA [TOCTaBJICHHBIX 3a71a4.

2. Konuenuus crpykrypupoBadus. CTpyKTypHUpoBaHHE (AEKOMITO3HLMS) — 3TO
OCHOBHOI c110c06 YMEHBOICHHUS BPEMEHH HCIONB30BaHUS GoNbmUX peeHTepabens-
HbIX pecypcoB. CTpYKTypUpOBaHHE BCETAa MpearnonaraeT TO WM WHOe pa3bueHue
MHOTOKparHO HCIONBE3yEMOro pecypca Ha ONOKM ¢ HOCIedyoulel opraHu3auuei
JIMHEAHOTO TOpA/Ka UCIIONE30BaHUsS MHOXKECTBA 3THX OnokoB. PazOueHne Ha 6roku
MHOTOKpPaTHO HCTIONE3YEMOTO pecypca — 3To Haubolee BaxkHas M Haubonee TpyaHas
obnacts pemeHuii. [IpHHIMITE CTPYKTYpUpPOBaHUS peeHTEPaOENbHBIX PECYPCOB MPH-
obperaior ocobeHHO GyHIaMeHTaNbHBIM XapakTep B obnactu co3naHus 3¢¢ekTuB-
HEIX pachpeaeleHHbIX cucteM. OCHOBHas MIest MeTola CTPYKTYPUPOBAaHHS COCTOUT
B 00€CMEUYEHUH CIIENHANBLHOTO Croco0a CTPYKTYpHpOBaHHS MHOTOKPATHO HCIONb-
3yeMOoro pecypca Ha OlOKM U OpraHM3aUvyd OZHOBPEMEHHOTO HCIIOJb30BAHUSA STHX
0JI0KOB MHOXECTBOM TPOLIECCOB.

Ilycte PP — peenrepabentHsiii pecypc, n, n > 2, 9UCIO KOHKYPUPYIOIKX IpO-
LIECCOB 33 €ro Mcnoibs3oBaHue. Tpebyercs opraHU30BaTh MPOLECC PELICHUA 3afaqu
TakuM 06pa3oM, 4ToGBI 06Iee BpeMst BEITOITHEHHS N NPOLIECCOB, Hcnonb3yiomux PP,
OBLI0 MUHUMAJIBHBIM.

OnHO¥ U3 CTpaTETHii peleHUs AaHHOM 3a1a4H € p, p > 2, MHTEIUICKTyalbHBIMH
KIMEHTaMH SBJISAETCS MPENOCTaBICHUE I KaXKAOro Mmpoliecca OTAENbHOM koruu PP.
Ho 3T0T NMyTh HE BCEra OCyIeCTBUM H3—3a OTPaHMYEHHOro 00beMa PECYpCOB U TEM
6oree TPYAHO NOCTHXKUM B Ciiydae GONBIIMX PECYpCOB, MCTIONB3YEMBIX B Ka4eCTBE
MHOTOKpaTHO HCIONbL3yeMEIX. [103ToMy HpH pemieHHd TaHHOM 3aga4M NMPUMEHSET-
csl cTparerys nocienoBarenbHoOro npexocrasacHus PP n nponeccam. B atom ciryqae
CyMMapHO€E BpEMs BBITIOJHEHHUS N TMPOLECCOB cocTaBuT Benuuudy 1. =nT, tne T —
BpEMsl BBITIONHEHHS KaXIbIM K3 TipolieccoB PP. Bpems 7 MOXHO CyIleCTBEHHO CO-
KpaTUTh, €ClT 00eCIIeYUTh CTPYKTY pUPOBaHUE peeHTepabenbHOro pecypca Ha 6I0Ku
0, 0, ..., O, c HOCHERYIOMWEH KOHBEHEpU3aUMEH Kak GIIOKOB MO MpoLeccaM, Tak i
MPOLECCOB MO HHTEIIEKTYILHBIM KIIMEHTaM PaclpeAeIecHHOW CUCTEMBI.

Crpyktypuposanue PP Ha 610kH ocymecTBisiercs, kKak NpaBuilo, 1160 Ucxons u3
(u3ryecKoro cMBICia 3a1a4d Ha 3Tanax co3JAaHMs MaTeMaTU4YeCKOM MOJENHU U alro-
PUTMOB €€ peleHus, TM60 MyTEM aHaIH3a MHOTOKPaTHO HCIIONB3YEMOTo pecypca ¢
HEBI0 €r0 JEKOMITO3HIMH. YHcio GI0KOB, Ha KOTOPOE OCYIIECTBISETCS CTPYKTYpU-
poBanue peeHTepabebHOTo pecypca, 3aBUCHT OT KOJNHYECTBa MPOLeccoB u obpabda-
THIBAIOIUX YCTPONCTB, ATUTEIHHOCTH BBIIIONHEHHUA pecypca, HaKJIalHbIX pacxoioB
U IpyTHX MapaMeTpOB.

OnuH U3 BO3MOXHBIX MEXaHU3MOB B3aUMOJEHCTBHSA MPOLECCOB, HHTEILICKTYallb-
HBIX KJIMEHTOB U GJIOKOB CIIEAYIOMU. Bi1oku, Npolecchl U KITMEHTH HyMEPYIOTCS B
mopsaake 1, 2, ...,5, 1,2, .., nu 1, 2, .., p coorBeTcTBEHHO. [IpyueM Ha MHOXeCTBE
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6/10KOB YCTaHOBJIEH JIMHEUHBIH MTOPANOK MX BeINONHEHUA. [Ipeanonaraercs, 4To Bee
N MPOLECCOB HCTIONB3YIOT OXHY U TY XK€ KOIHUIO CTPYKTYPHPOBaHHOIO MHOTOKPATHO
HCIIONB3yEMOro pecypca. B nanbHelmeM noz npoueccoM GyneM IOHUMATh BBINOTHE-
HHe Bcex OmokoB B nmopsaxe 1, 2, ..., s. IIpu 5ToM niporiecc Ha3wIBaeTCs paclipeneiéH-
HBIM, €CJIM BCe OJIOKH MM YacTh M3 HUX BBIMONHSAIOTCA Ha Pa3sHBIX MpoLECCOpax.

CnemmansHO BBIIENCHHBIA OPraHM3yIOmMi TMpoliecC MNpeNOCTaBiIseT ONOKH
crpyktypuposansoro PP Q,, O, ..., O, kaXioMy U3 Ipolieccos B nopsaxe 1, 2, ...,
n. Eciu 6110k QI, J =1,5, ocBoGoXIa€TCS 04EPENHBIM i-M IIPOLIECCOM, TO OH MpPENO-
craBisercs (i + 1)-My mpoueccy, a caM i-i polecc MONY4aeT B CBOE paclopsikeHUE
(j + 1)-i 610k, TGO TIEpEBOMUTCS B COCTOSHUE OKHMIAHKS 10 0CBOGOX AeH! (j+1)-r0
6noka, i=1,n—1, j=1,s—1 U T 1. B ciyd4ae pacmpenenéHnoit 06paGoTKu MOHOTIONK-
3anus 06pabaThIBAIOIINX YCTPONCTB NPOLECCAMK HE TIPOMCXOAMT, a GII0KH OTHOTO U
TOTO K€ TMPOLIECCa BHITIOIHSAIOTCS Ha Pa3HBIX YCTPOHCTBaX.

TIpo6nema 060CHOBaHMS MeTONa CTPYKTYPUPOBaHHS MHOTOKDATHO HCIIONB3Yye-
MBIX PECYPCOB Ha MapaluieNIbHO BHINONHAEMbIE GIOKM HOCHT KOMILIEKCHBIM Xapak-
TEP, YTO MOPOXKAAET PAZ CIOKHBIX B MAaTEMaTHIECKOM OTHOIIECHUH Npo6ieM H 3a1ay.
Jins ux pemenus Tpebyercs npexiae BCero NOCTPOCHHE MaTeMaTHYECKUX MoJelei,
aJIecKBaTHO OTPaXKAIOLINX pa3NIHYHbIE aCIEKTHl B3aUMOAEHCTBHSA MHOXECTBA ITPOLIEC-
COB, C Y4€TOM UX pu3HuecKoli cie(HKH, JOTONHUTENBHBIX HaKJIagHbIX 3aTpar U T.
JI. AHAJIM3 TIOKA3BIBAET, YTO Ha IyTH PELIEHUS STOM KOMILIEKCHOM Npo6ieMBl BO3HH-
KalOT MaTeMaTH4YeCKHe 3aladi JUCKPETHO—KOMOWHATOPHOTO XapakTepa, A pelle-
HHS KOTOpPBIX 3((eKTUBHEI anmnapar TeopuH rpad)oB, THHEHHbIE AUarpaMMel I'aHTa,
TEOpHS PACMCaHHM, METOAbl KOMOWHATOPHOM ONTUMHU3ALIMH.

3. Maremarudeckas MOAENB MapajulebHBIX PACIPEACICHHBIX NPOM3BOACTBEH-
HBIX mporeccoB. byseM roBOpHTH, YTO HIKENEPEYHCIICHHEIE 00BEKTHI 06pasyioT
MaTeMarH4eCcKyl0 MOJENb KOHKYPHDYIOIIMX IOTOYHBIX JIMHHH DPacrpeneleHHOro
NIPOM3BOJCTBEHHOTO Npoliecca (peeHTepabenb I pecype): p, p = 2, cielHalu3upo-
BaHHBIX pab0YMX MeCT (MHTEIDIEKTYabHBIX KIIMEHTOB), #, 1 > 2, TOTOYHBIX JIMHUA, s,
s> 2_,.61101(03_ CTPYKTYpHPOBaHHOIO MPOU3BOJCTBEHHOTO Npoliecca, MaTpuiy T = [t,,j]
i=1,n, j=1,5, BPEMEH BBINOJHEHUS 6I10KOB NIPOU3BOACTBEHHOIO NPOLECCA TIOTOY-
HBIMH THHUSMH. U3 pusmdeckux cooOpaxkeHuit IpenonaraeTcs, 970 Ha MHOXKECTBE
6710KOB MPOU3BOACTBEHHOTO TIpoLiEcca YCTaHOBJIEH IMHEHHBIN MOPANOK UX BBIIIOJHE-
Hug 1,2, ..., s. BBeneM B paccMoTpeHue nmapamerp € > 0, XapakTepu3yIoluii Jomon-
HHUTENBHEIC HAaKTaJHBIE PacXONbl, 3aTpayiBacMble Ha OPraHU3allHIO NTapanelb-HOro
BHIMOJIHEHHS GJIOKOB NPOM3BOACTBEHHOIO NPOLIECCA MHOKECTBOM KOHKYpPHPYIOMUX
MOTOYHBIX JIMHUH.

CucteMy KOHKYPHPYIOIIMX IMOTOYHBIX JMHHI OyneM Ha3biBaTh HEOXHOPOIHOM,
€CI¥ BpeMeHa BHITIOJIHEHHUS GJI0KOB paclipeleIeHHOro IPOU3BOACTBEHHOTO Npolecca
0, O, -, O, pasHbIE Ha Pa3sHBIX OTOYHBIX JIUHHUSX.
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CucreMa KOHKYpUPYIOIIWX TMOTOYHBIX JTHHHH Ha3bIBacTCs ONHOPOAHOM, eciu
BPEMEHA BBITONHEHHS Qj-ro Oroka KaXo# MOTOYHOM JWHHUEH PaBHEL T. €. £, =
i=Ln, j=1s.

CucreMy KOHKYpPUPYIOIIUX TMOTOYHBIX MUHHUH OyneM Ha3bBaTh OJWHAKOBO pac-
TIpE/IeTIEHHOM, €CIIM BPEMEHA BBITIONHEHMUS BCeX 0710KOB MPOU3BOICTBEHHOrO NPoLeC-
ca Qj_, Jj= L_s, Ha KaXJ10¥ IOTOYHO# JIMHWY COBMAaJial0T U PaBHBI ¢, A BCEX | = 1n,
T. €. CTIPAaBE/IABA LETIOYKA PABEHCTB £, =1, =... =t ={, JIA BCeX i = L,n.

4. PexxuMbl OpraHu3aluu NOTOYHBIX JIMHHI, HHTEJIEKTYaIbHBIX KJIHEHTOB
H GJIOKOB CTPYKTYpHPOBaHHOI0 NPOM3BOACTBEHHOT0 Nponecca. BzanmoneiicTaue
TIOTOYHBIX JINHHUM, CTIENUaTH3UPOBaHHBIX pabOINX MECT M 6I0KOB CTPYKTYpHpOBaH-
HOTI0 NMPOU3BOJACTBEHHOIO MPOLIECCa MOAIHHEHO CIEAYIOLIUM YCIOBUAM:

* HH OWH U3 GNIOKOB NMPOU3BOACTBEHHOTrO Mpoliecca HE MOXeT 00pabaTsIBaThCs
OIHOBPEMEHHO GoJee €M OIHUM HHTEIEKTYalbHBIM KITHEHTOM;

* HH Ha OJHOM U3 CIIELMAIM3UPOBAHHBIX PabOYNX MECT HE MOKET BBITIOTHATECS
OZIHOBpEeMEHHO Gornee oaHOro 0JoKa;

* BBIMOJTHEHHE KaXA0ro 610ka MPON3BOACTBEHHOTO MPOLIECCA OCYIIECTBISETCS
6€3 npephIBaHUI;

* pacnipefienieHue GIOKOB NPOM3BOACTBEHHOIO Tpolecca Mo paboynM MecTaMm
JUIS K&KI0H U3 MOTOYHBIX TMHUHA OCYLIECTBAAETCA UXKIHYECKH 0 paBuity: 610k ¢
HoMepoM j = kp + i, j=1,5,i = 1,p, k = 0, pacupenenserca Ha paGouee MecTo
C HOMEPOM i.

KpoMe Toro, BBeieM IOMONHUTENBHBIE YCIOBHS, KOTOPHIE ONPEAEIAIOT PEKUMBI
B3aMMOJIEHCTBUS MOTOYHBIX JIMHUIM, 06pabaTsIBalOLIMX YCTPOHCTB M GIOKOB IPOH3-
BOJCTBEHHOTO Tporecca:

* OTCYTCTBYIOT IPOCTOM WHTEIUIEKTYaTbHBIX KIHEHTOB IIPH YCIOBHH T'OTOBHO-
cTH OJI0KOB K BBITIOHEHUIO, a TAKKe HEBHIITOTHEHNE OJOKOB IIPH HATMYUK CBOOOI-
HBIX CIIENNaIU3MPOBaHHAIX PaboIMX MECT;

* JUIS KaXIO¥ MOTOYHOM JTMHUKM MOMEHT 3aBEpPIICHUS BEHITIONHEHUA j-ro Giloka
Ha i-M pabo4eM MeCTe COBIaAaeT C MOMEHTOM Hayalla BHITIONHEHHS CIeAyomero (j +
1)-ro 6noka Ha (i + 1)-M paGouem mecre, i =m Jj=1s-1;

* JUIS K&XAOTo U3 OI0KOB CTPYKTYpHPOBAaHHOTO IPOX3BOACTBEHHOTO TpoIecca
MOMEHT 3aBEpIIEHUS €r0 BHIIIOIHEHUS Ha /-if MOTOYHOM TMHUU COBMANAET C MOMEH-
TOM Hayana ero BhINonHeHus Ha (I + 1)-i Ha ToM xe pabouem Mmecre, [ =1 n-1.

Venosus 1-5 onpenensior acMHXpOHHBIH peXHUM B3aMMONCHUCTBHUS MOTOYHBIX
IUHUH, 06pabaThIBAIONIMX YCTPOMCTB U GIIOKOB pacIipeleIeHHOro MPOU3BOJICTBEH-
HOTO TIpoliecca, KOTOpBIM INpexnonaraeT OTCYTCTBHE NPOCTOEB 00pabarhiBalommx
YCTpPOWCTB, NIPX YCIOBUH FOTOBHOCTH GJIOKOB, a TAaKK€ OTCYTCTBHE HEBBIMIONHEHU I
6II0KOB NpY HAaNWYWHM CBOOOIHBIX MHTEIUIEKTYalbHBIX KIMEHTOB. B 3ToM pexume
BO3MOXXHEI 0XKUIaHUs, KaK OJIOKOB IPOM3BONCTBEHHOTO TIpoLiEcca, Tak M 0CBOOOKIE-
HHs 00pabaThIBaIOLINX YCTPOUCTB.

‘f
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Ecmm k ycnoBusM 1-4 106aBUTH MOOYEPENHO YCIOBUS 6 U 7 COOTBETCTBEHHO, TO
TIONYY¥M JBa CHHXPOHHEIX pPeXHMa:

— TIEPBhIH CHMHXPOHHLIA PEXUM, onpenensdeMsiit ycnosuimu 14, 6, obecneun-
BAET HENPEPLIBHOE BHITIONHEHHE 6TI0KOB MPOU3BOACTBEHHOTO MpOLECCca KaXkI0i Mmo-
TOYHOH JIMHHEH;

— BTOPO¥ CHHXPOHHEIH PEXHM, OlpeleieMblif ycnoBusMu 14, 7, obecnieunBaer
HETPEPHIBHOE BHITNIOTHEHHE KAXKIO0TO 610Ka BCEMHU MMOTOYHBIMU TUHUSAMU.

5. Bpemsi peaJiu3alidi pacnpeelieHHbIX NPOU3BOACTBEHHLIX MMPOLECCOB HA
MHOXeCTBe KOHKYPHPYIOIIHX MOTOYHBIX JHHHUIH B aCHHXPOHHOM pexume. Unte-
pec MPEACTaBIAIOT 334a4y, CBA3AHHEBIC C MMOJyYe€HHEM MaTeMaTHueCKUX COOTHOIIE-
HHIii, KOTOpEIE UMEIOT KaK NPSAMOii, Tak 1 00paTHbI# xapaktep. [Ipu nocraHoBke nps-
MBIX 33134 YCJIOBHAMH ABJIAIOTCS 3HaYEHUA MapaMETPOB CHCTEMBI KOHKYPHUPYIOUIHAX
TIOTOYHBIX JIMHHH pacnpeneleHHOro NMPOM3BOACTBEHHOrO MPOLECCA, a PEINCHHEM
MHHMMaJbHBIe 0011e BpEMEHA B Pa3JIMUHbIX PEXKUMaX B3aMMOAEHCTBHUS MOTOYHBIX
JMHUI, crielanu3HpOBaHHBIX pabodynXx MeCT U GJIOKOB CTPYKTYpHUpPOBaHHOIO pac-
NIPENIEICHHOTO NPOU3BOJCTBEHHOTO MpoLiecca.

0O603Ha4M MUHNMabHOE 06Iiee BpeMs BHIMOJIHEHHUS N HEOXHOPOIHBIX IOTO4-
HBIX IMHUH pacrpenciCeHHOro MPOM3BOACTBEHHOrO MpOLecca Ha p ClieUHalIn3upo-
BaHHBIX PabOYMX MECTaX B aCUHXPOHHOM PEXHME, C Y4EeTOM BBEICHHOrO NapaMerpa
g, 4epe3 T,(p, n, s, €) . lna serucnenus T2(p, n, s, £) pacCCMOTPHUM CITy4ay Heorpa-
HUYEHHOTO (2< 5 < p) U OrPaHMYEHHOTO (s > p) MapaieTu3ma.

ITycts yKcno GIOKOB CTPYKTYPHPOBAHHOTO PacHpeNeleHHOro NMPOM3BOACTBEH-
HOTO Tpolecca He NPEBOCXONUT YHC/a MHTEIUIEKTYaNbHBIX KIHEHTOB, T. €. (2< s <
p)- B aTOM ciryyae 6e3 orpaHMYeHHUS OOIMHOCTH MOXHO CHUTATh, YTO KaKIBIA Qj -t
6710k 3aKperuieH 3a j-M 00pabaThIBalOMMUM YCTpOKCTBOM, j=1,s. Toraa nns BeImo-
HEHMS N NTOTOYHBIX JIMHHUH OCTaTOYHO B3ATh p = § 00pabaThIBAIOMINX YCTPOICTB, a
ocrainbHele p —s OyayT He 3anelicTBoBaHEL [To3ToMy IUTs onpeeeHus MHHUMAITLHO-
ro obmiero Bpemenu 7, (p, n, s, £) MOXHO BOCTIONB30BATECS (YHKIMOHATIOM 331291
Bennvana—/>xoHCOHa, KOTOPEIH B HalleM ciiy4yae GyaeT UMETh BU:

2t,,+2t,2+ + Sl (1)

i= ey

ac, —
T (s,n,5,€) Tlsus ngl xs

-1 <

met;=t;+ €, i=n, j=l,s, au,u, .., U _ —UeIble YhcIa.

s

B cnyqae, korna s = p, ¢pyHknuoHan 1 Gyaer UMeTs BUX:

a, —
Trpnp,€) =  max Zt,. + 2’.2 + ot Zt
et
3anauy onpenenenus I, °(p, n, s, £) MOXHO pemuts Golee 3(bcber<mm{o C MoMo-
IIBIO aMiapara CETeBBIX BEPIIMHHO—B3BELIEHHBIX TpadoB. B 3T0M Cily4ae MUHUMAE-
HOe o0liee BpeMs B Cllydae HEOTPaHUYEHHOTO Mapalienu3ma GyAeT OmpeaensThes
JUTMHOM KPUTHYECKOTO [yTH U3 Ha4a/IbHON BEPIIMHEI B KOHEUHYIO.
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B ciyyae orpaHHYeHHOro mapajienus3ma, T. €. koraa s > p, s =kp +r, k> 1, 1<
¥ < p HCXOIHYIO MaTpHIly BPEMEH BEINOJIHEHHS GI0KOB pacTpeAeIeHHOro POU3BO-
CTBEHHOTO MpOLEcca OTOYHBIMHU JIMHUAMH C YYETOM TOMONHUTENBHBIX CUCTEMHBIX
pacxomoB T° = [t]], i = T,n, j=T1kp + r, pasousaem Ha (k + I)-y ToaMaTpuIy
TS, 1= 1,k + 1, pasmepHOCTBIO 1 Xp Kaxaas. ITo kaxno#i U3 NoAMarpHLl CTPOMM JIH-
HeiHyto quarpaMMmy ['aHTa, KOTOpEIE OTpaXKaloT BO BpeMeHH 06paboTKy odepenHbIX
p 6:10k0B p 06pabaTEIBAIOIMMU YCTPOUCTBAMHU BCEX N MOTOYHBIX NUHUI. [Tocnexass
JMarpaMMa OTpaKaeT BBIMIONHEHHE MOCIEIHUX r ONOKOB NPOU3BOACTBEHHOIO IIPO-

uecca (puc.1).

Pa
4 2 4
51
, 1 2 13 11 1 2 1 5
" L2 1 5
32 211 3 2 2 3 2
15 29 3
T (p,n.5e)

Puc.1 — HecoBmenieHHas auarpamma I'anra

B 3T0M citydae o6liiee BpeMs BHITIONHEHUS BCEX MOTOYHBIX JIMHUM OyleT onpexne-
JIATHCA KaK CyMMa IUTMH KPUTHYECKHX ITyTeH Kax a0l 13 MOAPSA HAYIIUX HECOBME-
MIEHHBIX AUarpaMMax ['aHTa. D10 BpeMs MOXHO CyIIECTBEHHO COKPaTHUTh, €CIIH BOC-
MOJIK30BaThCs MPHEMOM COBMEIICHHUS MOCIEA0BATENRHEIX AuarpaMm I'anta no ocu
BpPEMEHM CTpaBa HalleBo (puc.2).

/3

4
3t
1 2
2 P
3 21

T*(p,ns,e)
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Puc.2 — CoBMenieHHas auarpamma ['anra

CosMenieHHas anarpamMa ["anTa onpenesnsiercs pesynsTUpyronteii MaTpuuen 7*
pasmepHocThio (k + 1)nx(k + 1)p, koTOpas sBAseTCcs GIOYHOM, CHMMETPUYHOM, BEPX-
HEAWaroHaabHOM OTHOCHTENILHO BTOpPO# AWaroHaiu, Tuna I'aHkeneBoil nopsaxa & +
1 (puc.3).

T T° T¢ .. T¢ Tt |

k+1
e T2 TF ..T, O
-_ S TE TS .. 0 0
TE T5,,0 .. 0 0
75, 0 0 .. 0 O

Puc.3 — Marpuua "

Eciu nocTponTh CETeBO# BepIIMHHO—B3BEUMICHHEIHM rpad ¢ BecaMy, 3a7aBacMbl-
Mu Matpuueii T*, To MunMManbHoe obmee Bpems 1, (.1, 5, €) BEIONHEHUS HEOAHO-
PONHBIX pacTpeleNeHHbIX KOHKYPHPYIOIMIUX ITOTOYHBIX JHHUH pPacrpeneieHHOro
MPOM3BOACTBEHHOTO TPOIiecca B aCHHXPOHHOM pEXHME B CIy4ae OrpaHUuEHHOro
napajieni3Ma ONnpeaensercs AMMHOM KPUTHYECKOTO IMyTH U3 HayalbHOH BEPIIMHEI
1, B KOHEUHYIO BEpIUHHY Lie s ymaes 1yp COOTBETCTBYIOLICIO CETEBOr0 BEPIUMHHO—
B3BeUIEHHOTO rpada, Beca KOTOPOTo 3a4aroTcs Marpuueit T*.

Jliis OMHOPOAHOM CHCTEMbl KOHKYpPHPYIOUIMX NOTOYHBIX JHHMM, KOIIa Bpe-
MEHa BBHINONHEHHss (J-To Oloka Ha KaXAOM W3 MOTOYHBIX JHHWH paBHBI, T. €.
=t i= T.n, j= 1.5, MUHUManbHOE oOmee BpeMs B caydae 2 < s < p, B acUH-
XPOHHOM peXUME coCTaBnsieT Benuuuny 1, (p,n, 5, €) pasnyio:

Ty(p,n,s,€) =T + (n — 1) max;
<j<s

rae (tf,t5,...,15) — JUIMTENbHOCTH BRIONHEHUA KaXIoro u3 GI0KOB MPOU3BOA-
CTBEHHOTO TIPOIIECCa C YHETOM HAKIaTHBIX PAacXOOB, a

T, = 2 I; — IUTEBHOCTD BHINOJHEHHS BCETO NMPOU3BOACTBEHHOIO MpoIEcca.
j=1
JInst cucTeMbl OIMHAKOBO PACTIPEENIEHHBIX KOHKYPUPYIOIIUX TIOTOYHEIX JTUHUIMA,
KOTZa CIpaBeJJiMBa LEMOYKA PaBEHCIB [, =1, = ..=1. =1/ =1+ &, A4

BCEX ;=1 n, MUHUMAJIEHOE 00UIeE BpeMs COCTaBideT Benvduny 7,,(p,n,s,€) , pas-
HYy1I0
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T+ (s = l)lrp;az(tf. s<p,
T“(p,n.s,€) = kI + (p = l)lrgllusxntf, s=kp, k>1,
(k )T + (r— 1)‘r51_a<xtf, s=kp+r, k21,1 =<r<p,

e ¢ = .Z“![ . CYMMapHOe BpeMs BBHITOIHCHUS kakaoro u3 Gnokos O, j=1s,
BCEMH 71 KOHKYPHPYIOIIMMH TIOTOUHEIMM THHUAMH.

B paMkax MaTeMaTH4ecKOW MOIENH OpraHM3alii KOHKYPHMPYIOIIMX IIOTOYHBIX
JUHUE pacTpeneeHHOro MpPOW3BOACTBEHHOIO MpOLECCa, MCCIEAYIOTCS TEPBBIHA U
BTOPOii CHHXPOHHBIE PEXHMMBL. B ycloBHSX paccMaTprBacMoOro pexuma Ajs Mo6srx
p=22,n>2,5>2 &> 2, N0Jy4eHbl BDEMEHHbIE XapaKTEPUCTUKH peanu3ali BbI-
TIOJIHEHUS HEOHOPOIHBIX, OMHOPOIHBIX U OMNHAKOBO PacIpeleIEHHBIX CUCTEM KOH-
KypUPYIOLIMX MOTOYHbIX JUHHIA.

KoHuenuus nocTpoeHus pacnpeaelcHHbIX IPOU3BOACTBEHHBIX CUCTEM U UX Ma-
TeMaruyeckass OCHOBA MOXET SBIAThCA 6a30i st 3¢ ¢exTUBHOM OpraHu3alMy TeX-
HOJIOTMYECKHUX TPOLIECCOB B YCIOBUAX OTPaHUYEHHOCTH PECYpPCOB, HANpUMep, Ha
MPEANPUATHAX IO TIPON3BOJCTBY MEAUKAMEHTOB. B 1IeHTpe KpyMHBIX rOpOAOB CO3-
JlaHUe TTOTOYHBIX NPOU3BOICTB OCJIOXKHEHO HaJM4MeM CBOOOIHBIX TEPPHUTOPHI, UTO,
B CBOIO O4Yepenb, BIEUET 3a co00it co3naHue orpaHMIEHHOrO YUCIa CIeNUaNnu3upo-
BaHHBIX pabO4MX MECT.

3akiroueHne. ABTOPOM pEIUCHB! 331a4d ONpEAEICHUS MHHMMAIbHOIO o6ie-
ro BPEMEHH peanu3aliil MHOXECTBA PACTIPE/ICIEHHBIX KOONIEPATUBHEIX MPOLIECCOB,
KOHKYPHPYIOLIMX 32 MHOTOKpPAaTHO HCTONB3yeMBIii pecypc. Pemenue 610 nposene-
HO Ha MpUMepe CUCTEMBI MHOXKECTBA MOTOYHEIX JIMHUI pacipeieIeHHOTo MPON3BOA-
CTBEHHOTO Tpolecca B Tpex 6a30BBIX pexkuMax. [Ipu 3ToM ObLT HCMONIB30BaH anmnapar
TEOPHH PACITMCAHUH U TEOPUH CETEBBIX rpadoB, YTO MO3BOIUIO pa3paboTaTh METONBI
HaXOKACHHUSA TOYHHIX 3HAYEHUH MHUHUMAIBEHOTO OOLIEro BpeMEHH BEHIMONHEHUS pac-
MPEAENICHHBIX MPOM3BOJACTBEHHBIX MPOLECCOB B CUCTEME C OrPaHMYEHHBIM YMCIIOM
HHTENIEKTyalbHBIX KIWEHTOB C JIMHEHHBIMHU OLIEHKAMHM TPYJAOEMKOCTH IO YHCIY
6110KOB CTPYKTYpHPOBAHHOTO NPOM3BOICTBEHHOTO NPOLIECCA ¥ MOTOYHBIX THHHMA.
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