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MOAEJHUPOBAHMUE JIOTUCTHYECKHUX ITPOLECCOB C IPUMEHEHUEM
CETEBOI'O IINTAHUPOBAHUA U YIIPABJIEHUA

Iear npakTH4YecKOro 3aHATHSA: YCBOCHHE, CHCTEMaTH3allMsg M 3aKpeluieHHe
IPONJEHHOI0 MaTepuasa 1o J1aHHOM TeMe.

O3HAaKOMHUBILIHUCH C JAaHHOW TEMOM, CTYJIEHThI OYIyT:

1. Hwmets npencraBieHue 0 CETEBOM MOAEIMPOBAHNUH JIOTUCTHUECKUX IIPOLIECCOB
HPEATPUITUS.

2. VImeTb HaBBIKM pellIeHUs 33Ja4 C IPUMEHEHUEM CETEBOI0 MNIAHUPOBAHUS U YIIPaBICHUS
IIPOU3BOJCTBEHHBIM IIPOLIECCOM

Teopernveckasi 4acThb

CereBoil Monenblo (Apyrue Ha3BaHUS: CETEBOM TrpaduK, CeTh) HA3BIBAETCS AKOHOMHUKO-
KOMITBIOTEPHAS MOJIEIb, OTPaXKAIOMIasi KOMILJIEKC padoT (omepanuii) U coOBITHH, CBA3aHHBIX C
peanu3anuell HEKOTOPOTo MpoeKTa (HayuYHO-HCCIIeI0BATENbCKOr0, POU3BOICTBEHHOTO U 1Ip.), B
UX JIOTUYECKOW M TEXHOJOIMYECKOM MOCJIEeI0BAaTEIIbHOCTH U CBSA3M. AHAJIW3 CETEBOM MOJENH,
MPEACTaBICHHOW B rpaduyeckod WM TaOIWyHOM (MarpuuHO#) Qopme, TO3BOJISET:
BO-TIEPBBIX, 0OOJ€e UYeTKO BBISIBUTH  B3aMMOCBSI3M  JTAllOB  pealM3allMi  MPOEKTa;
BO-BTOPBIX, ONPEAETUTh HanbosIee ONTUMAIBHBIA MOPSAAOK BBIMOJHEHUS 3TUX JTAloB B LEIX,
HanpHUMep, COKpAIlleHUsl CPOKOB BBIMOJIHEHHS BCETO KOMILIIEKCa padoT.

CereBasi MOJeJIb U €€ DJIeMEHTbI

MareMatuueckuii ammapar CeTeBBIX MoJeneil Oasupyercs Ha Teopud Trpados.
I'pagpom Ha3bIBaETCSI COBOKYIHOCTH JABYX KOHEYHBIX MHOKECTB: MHOXKECTBA TOYEK, KOTOPHIE
Ha3bIBAIOTCS 6epUIUHAMU, © MHOYKECTBA CBA3€H, COeAMHSIIOMINX BEPIINHBI, KOTOPbIE HA3bIBAIOTCS
pedpamu. Ecnu paccmaTpuBaeMble Tapbl BEPIIUH SIBISIFOTCS YIOPSIOYEHHBIMH, T.€. Ha KaKJIOM
pebpe 3anaeTcst HallpaBiIeHHe, TO Tpad) HAa3bIBACTCS OpUEHMUPOBAHHbIM; B IPOTUBHOM CITydae —
Heopuenmuposannvim. [locnenoBaTeIbHOCTh HETTOBTOPSIIOIUXCS pedep, Beaylias OT HEKOTOpOon
BEpILUHBI K IpYroii, 00pa3yet nyms.

I'pad Ha3bpIBaeTCs CBSI3HBIM, €CIIU JUIA JIOOBIX JIBYX €r0 BEPIIUH CYLIECTBYET MyTh, MX
COETMHSIOIIN; B MIPOTUBHOM ciy4dae rpad Ha3bIBAETCS HECBSA3HBIM.
B sxoHOMUKE yallie BCero UCIoIb3y0TCs J1Ba BUJIa rpad)oB: 1€PEBO U CETh.

/epeeo nipeictaBisieT coO0i CBs3HBIN rpad 0e3 IMUKIOB, UMEIOIINA UCXOIHYIO BEPITUHY
(kopeHb) U KpailHWe BEpIIMHBI; MYyTH OT WCXOJHOW BEPIIMHBI K KpaWHUM BEpUIMHAM
Ha3bIBAIOTCSI BETBSIMH.

Cemp — 5TO OPHEHTUPOBAHHBIM KOHEUYHBIH CBS3HBIA rpad), MMEIOUMHA HayaIbHYIO
BEpIIMHY (MCTOYHMK) M KOHEUHYI BepmMHY (CTok). Takum oOpa3om, cereBas MOJEIb
npeJcTaBisieT co0o rpad BUIA «CETHY.

B skxoHOMHYECKHX HCCIEIOBAaHUSAX CETEBbIE MOJEIN BO3HUKAIOT MPU MOAETUPOBAHUU
HKOHOMHUYECKUX IPOILECCOB METOAAMU CEeTeBOro IutaHupoBaHuss u ynpasienus (CITY).
OObeKkTOM ympaBiIeHUS B CHCTEMax CETEBOrO IUIAHUPOBAHUS M YOpPaBIEHUS SBISIOTCS
KOJIJICKTHBBI HCHOJHHUTENEH, PaclojlaraloliiuX ONpPEICeICHHBIMH PECypcaMH M BBIMOIHSIOUINX
OTIpENICTICHHBIN KOMIIJIEKC Omepariuii, KOTOPbIi MpU3BaH 00ECIEeYNTh JOCTHKEHUE HaMEUECHHON
1eJIM, HallpUMep, pa3paboTKy HOBOTO M3/1€IHs, CTPOUTEIILCTBA OOBEKTA U T. II.

OcCHOBO# ceTeBOro TJIAHUPOBAHUS M yIpaBJCHHS sBseTcss cereBas monens (CM), B
KOTOPOH MOJEIHPYETCS COBOKYIMHOCTh B3aMMOCBSI3aHHBIX paOOT M COOBITHH, OTOOpaKaIOLINX



MPOIIECC JIOCTIDKEHUS omnpeneieHHoN menu. OHa MoXKeT ObITh NMpeJCcTaBiIcHa B BUIC rpaduka
WY TaOJIULIBI.
OCHOBHBIE TTOHATUSA CETEBOU MOJIEIIH:

1. coObITHE,
2. pabora,
3. yTh.

Ha pucynke 1 rpadguyecku npeacraBieHa ceTeBas MOJENb, cocTosmas u3 11 coOobIThii 1
16 paboT, IPOAOIKUTEIHLHOCTh BHITIOJHEHHSI KOTOPHIX YKa3aHa HaJl paboTamu.
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Pabora xapakTepu3yer MaTepHallbHOE JIeHiCTBHE, TpeOyIollee HCIIOIBb30BaHHUS PECYpPCOB, WIH
Joruyeckoe, Tpelyrolee JHIIb B3aUMOCBs3M coObiTHH. Ilpu rpadudeckom mnpencraBieHUn
pabota u300pakaeTcs CTPENKOM, KOTopasi coenuHseT aBa coObITHs. OHa 0003HAUaeTcsa mapou
3aKJTFOYCHHBIX B CKOOKH unced (i,]), rae | — HoMmep coOBITHS, U3 KOTOPOro paboTa BHIXOIHT, a |
— HOMEp COOBITHS, B KOTOPOE OHA BXOAUT. PaboTa HE MOXKET Ha4aThCs paHbIIe, YEM CBEPIIUTCS
coObiTHE, W3 KOTOporo oHa BbIXxoAMT. Kaxnmas pabora uMeeT ONpeAeTeHHYIO
npoaopkuTeabHocTh t (i,j). Hanpumep, 3amuce t (2-5) = 4 o3nauaet, uro pabora (2-5) umeer
IPOJIOJDKUTEIBHOCTh S5 equHull BpeMeHH. K paboTaM OTHOCATCS TakKe TakKHe MpPOIECCHI,
KOTOpble He TpeOyIT HH pEeCcypcoB, HHM BpEeMEHHU BhIMONHEHUs. OHHM 3aKIOYaTCS B
YCTAHOBJICHUM JIOTMYECKOM B3aUMOCBSI3M pabOT M TOKa3bIBAIOT, 4YTO OJHA M3 HUX
HEINOCPEJICTBEHHO 3aBUCUT OT JIPYroif; Takue paOOThl Ha3bIBAIOTCS (PUKTUBHBIMHU U Ha rpaduke
N300pakaroTcs MyHKTHPHBIMU cTpenkamu (pabora (6-9)).

Pucynok 1 — CereBast Mozenb

Cobvbimusamu Ha3bIBAIOTCA PE3YJbTaThl BBHINOJHEHHUS OJHOW WM HECKOJNBKMX paboT. OHHM He
UMEIOT TPOTSHKEHHOCTH BO BpeMeHH. COOBITHE CBEpIIIAeTCsl B TOT MOMEHT, KOTJ]a OKAaHYHBAETCS
nocienHsas u3 pabort, Bxoxsmias B Hero. CoObITus 0003HAYaIOTCA OAHMM YHCIOM U TpHU
rpadM4eckoM TIPEJICTABICHUU CETeBask MOJENb HW300paKaroTCsl KpPYKKOM (WM HMHOM
reoMeTpUu4ecKor (purypoii), BHyTpH KOTOPOTO MPOCTABISETCS €ro MopsaKoBbIid Homep (I = 1, 2,
., N).

B cereBoii Mmonenu umeercs HadanbHOE cOObITHE (C HOMEpPOM 1), U3 KOTOPOro paboThl TOIBKO
BBIXOJISIT, U KOHEYHOE coOBITHE (C HOMEpOM N), B KOTOpOe pabOThI TOJIHKO BXO/ISAT.

Ilymy — 3TO 1LEMOYKa CIEAYIOMMX Jpyr 3a JAPYroM paboT, COCOUHSIOIINX HAYaJIbHYIO H
KOHEUYHYIO BEPINUHBI, HAIIPUMED, B IIPUBEACHHOM BBIIIE MOCIH yTsamMu seistiores Ly = (1, 2, 3,
7,10, 11), Lo =(1,2,4,6, 11) u ap.



IIpooonsxcumensrocms nymu ONPENEISAETCS CyMMOH MPOJOKUTENIEHOCTEH COCTABISIFOIIUX €ro
pa6ort. IlyTh, UMEIOIINI MaKCUMAIILHYIO JUIMHY, Ha3bIBAIOT KPUTHUYECKUM U 0003Ha4Yar0T Lkp, a
€ro MPOJOIDKUTENBHOCTh — U p . PabOTHI, MpuHAUIEKALIIE KPUTHUECKOMY ITyTH, HA3bIBAIOTCS
KPUTHYECKHMHU. VX HECBOCBPEMEHHOE BBITIOJHEHUE BEIET K CPBIBY CPOKOB BCETO KOMILIEKCA
pabor.

CereBasi MoJielb WUMEIOT PSJI XapaKTEPUCTUK, KOTOPHIC MO3BOJSIOT ONPEACIHTh CTEICHb
HaNpsHKEHHOCTH BBIMIOJMHEHUS OTIENBHBIX paboT, a TakKe BCEr0 MX KOMIUIEKCA M TMPHHATH
pelIeHHE O TIepepacpe/IeICHIH PECYPCOB.

[Tepen pacuerom CM cnemyer yOeauThCs, YTO OHA YIOBIIETBOPSET CIEAYIOLUIMM OCHOBHBIM
TpeOOBAHUSM:

1. CoObITHSI TIPaBHJIBHO MPOHYMEPOBAHBI, T. €. IS Kaxaod padotsl (I, J) 1 <] (pucyHok 2,
pabotbl (4-3) u (3-2)). IIpu HEBBITOTHEHUH ATOro TpeOOBaHHUS HEOOXOIMMO HCIIOIB30BAThH
QITOPUTM  Tepe  HyMEpalmuh  COOBITHMH, KOTOPBIM  3aKII0YaeTcs B CICIYIOIIEM:
- HyMepaiusi COOBITUH HAaYMHAETCSI C MCXOJHOTO COOBITHS, KOTOpOMY TmpucBamBaercss Ne 1;
- U3 UCXOJHOTO COOBITHS BBIYEPKUBAIOT BCE HCXOMAILINE W3 HEro padoThl (CTpENKH), W Ha
OCTABIIICHCS CETU HAXOJISAT COOBITHE, B KOTOPOE HE BXOJUT HU OJIHA padoTa, eMy U PUCBAUBAIOT
Ne 2;

- 3aTe€M BBIYCPKUBAIOT PabOThI, BBIXOMAIIME U3 COOBITHS Ne 2, M BHOBb HaXOHIAT COOBITHE, B
KOTOpO€ HE BXOJWUT HHM OfHa paboTa, W emy mnpucBamBaroT Ne 3, W Tak MPOJOIDKAETCA IO
3aBEpIIAIOIIET0 COOBITUSI, HOMEP KOTOPOTO JOJDKEH OBITh paBeH KOJMYECTBY COOBITHH B
CeTeBOM rpaduke;

- €CIIM TPH OYEPETHOM BBHIYCPKUBAHHH PAOOT OJHOBPEMEHHO HECKOJBKO COOBITHI HE UMEIOT
BXOSIIIUX B HUX PabOT, TO UX HyMEPYIOT OYEPEAHBIMA HOMEPAMHU B TIPOU3BOIBHOM TTOPSIKE.

2. OTCyTCTBYIOT TYNHKOBBIE COOBITHS (KpOME 3aBEpILIAIOIIEro), T. €. TaKue, 3a KOTOPHIMH He
CIIeTyeT XOTs OBl 0JTHA paboTa (pUcyHKa 2, COObITHE 5);

3. OTcyTCTBYIOT COOBITHS (32 MCKIIOUEHHEM MCXOJIHOTO), KOTOPHIM HE MPEAIIECTBYET XOTs Obl
ojHa pabora (cobsiTue 7);

4. OTCYTCTBYIOT IIUKIIBL, T. €. 3aMKHYTbIE MIyTH, COSIUHSAIONINE COOBITHE C HUM ke caMHUM (TyTh

(2,4,3)).

PI/ICYHOK 2 — OCHOBHEBIE OIIIMOKH B MMOCTPOCHUU CETEeBOIM MOJEIIHN

[Ipy HEBBIMOTHEHUH YKa3aHHBIX TPEeOOBAaHUHI OECCMBICICHHO NPHUCTYHAaTh K BBIYUCICHUSM
XapaKTEPUCTUK COOBITUMN, PAOOT M KPUTHIECKOTO TTyTH.

Yuci10Bble XapaKTEPUCTHKHU CeTEBOro rpaguka

Jlnst  cOOBITHI  PacCUUTHIBAIOT TPU XapPaKTCPUCTUKH: PAHHHA € TIO3AHHH CPOK
COBEpILEHHSI COOBITHS, a TAKXKE €r0 Pe3epB.



Pannuii cpox cBeplIeHUs! COOBITHS ONpPEENAeTCs BEIMUNHOM Hanbosee AIUTEIbHOIO OTPEe3Ka
MYTH OT UCXOJHOTO JI0 paccMaTpuBaemMoro coositus, npuuem tp(1)=0, a tp(N)=tKp(L):

tP(J):maX{tP(J)+(I1J)}’ j=2,'"’N

Ilo30nuii cpok cBepiieHHs] COOBITUS XapaKTEPU3YET CaMbIi MO3THUN TOIYCTUMBINA CPOK,
K KOTOPOMY JIOJDKHO COBEPIIUTHLCS COOBITHE, HE BBI3BIBAsl MIPH 3TOM CPBIBA CPOKA CBEPIICHUS
KOHEYHOT'O COOBITHUSA:

tn(i)=Min{tn(i)-#(ij)% j=2,..,N-1

DTOT mMoKa3aTellb OMPEACIIeTCS «00paTHBIM XOJO0MY, HAYMHAsl C 3aBEPIIAIONIETO COOBITHSA, C
yuetoMm cootrommeHus tN(N)=tp(N).

Bce coObITHSI, 328 HCKITFOUEHHEM COOBITHH, MPUHALICKAIINX KPUTUISCKOMY MyTH, UMCIOT PEe3epB
R(1):R(1)=tn(i)-tp(i)
PesepB mokasbiBaeT, Ha KaKOi MPenesbHO TOMYCTHMBIA CPOK MOXHO 3aJI€pKaTh HACTYIJICHUE
3TOr0 COOBITHSI, HE BBI3BIBASI IIPH STOM YBEJIMYCHHUS CPOKA BHITOJHEHHSI BCETO KOMILIEKCa padoT.
Jlns Bcex pabor (i,j) Ha OCHOBE paHHHUX U MO3JHUX CPOKOB CBEPIICHHS BCEX COOBITHH MOXHO
OIPE/ICITUTD TIOKA3ATEITH:

Pannuii cpok Havana — tpn(i,J)=p(i) ;

Pannuit cpox okonuanus — tpo(i,])=tp(1)+t(i,]);

[Mo3auuii cpok okoHyaHus — tho(U)=tn(j);

[Mo3auit cpok Havana — tu(i,j)=ta(j)-t(i,j);

[Momneriii peseps Bpemenn — Rn(i,j)=tn(j)-tp(1)-1(i,j);

Hesasucumeriit peseps — Ru(i,))=max{0; to(j)—tn(i)-t(i,j)}=max{0;Rn(i,j)-R(i)-R(j)}.

Ilonnwuit pezepé BpEeMEHU IOKAa3bIBACT, HA CKOJIBKO MOXXHO YBEJIUYHUTHb BPEMS BBINOJIHEHUS
KOHKPETHOH paboThl MpH YCIOBHM, YTO CPOK BBIIOJHEHHS BCEro KOMIUIEKca paboT He
MU3MEHUTCS.
He3zasucumulit pezepe BpeMEHH COOTBETCTBYET CIy4aro, KOI/Ia BCE MPEIIECTBYIONNE paboThI
3aKaH4YMBAIOTCSI B MO3JHHME CPOKH, a BCE IOCIEAYIOUIME — HAYMHAIOTCS B PAHHHUE CPOKH.
Hcnonb30BaHue 3TOro pe3epBa HE BIMSIET Ha BEIMYMHY PE3EPBOB BPEMEHM JpPyrux pador.
[Tyte xapakrepusyercs JByMs IOKa3aTelsiMH — MPOJOJDKUTEIBHOCTBIO U PE3EPBOM.
ITponOMmKUTENBHOCTD IIyTH ONPEAEISAETCS CYMMOM HMPOJOJKUTEIBHOCTEH COCTaBISIOIIUX €r0
pabor.
Pe3eps ompenensercs Kak pa3HOCTb MEXAY [JIMHAMHM KPUTHYECKOTO U pPaccMaTpHUBAEMOIO
nyteid. M3 aToro ompeneneHus cieayer, 4To paboThl, JeXalue Ha KPUTUUECKOM MyTH, U cam
KPUTHYECKUM NyTh MMEIOT HYJIEBOW pe3epB BpeMeHHU. Pe3epB BpeMeHM IyTH NOKa3bIBaeT, Ha
CKOJIBKO MOXKET YBEIMYUTHCS MPOJOKUTEIBHOCTh pabOT, COCTABISAIOUIMX JaHHBIA MyTh, O€3
U3MEHEHUS IPOI0JDKUTEIBHOCTH OOIIET0 CPOKa BHIIIOTHEHUS BCEX PadoT.

[lepeuncnennsie Bbime XxapakTepucTuku CM MoOryt OBITH MOJIy4€HbI Ha OCHOBE
NPUBEJCHHBIX aHATUTHYECKHX (HOPMYJ, a MPOLECC BBHIYMUCICHUH OTOOPa)KEH HEMOCPEICTBEHHO
Ha rpaduke, 1160 B Matpuiie (pazmepraoctu N*N), mibo B Tabimiie.

MeToanka peumieHust 3a1a4 (BbINOJHEHUS 3aaHNH)

PaccmoTpuMm mocnenHuMi  yKa3aHHBIM croco® Juisi pacdeTra CeTeBOM MoJenu, KoTopas
npejcTaBieHa Ha pUCYHKE 1; pe3ynbTaThl pacuera npuBeaeHsl B Tabnuue 1.

IlepeyeHp pabOT M MX MPOAOIKUTEIBHOCTh IEPEHECEM BO BTOPYIO M TPETHIO Tpadbl
Tabauns! 1.



Tabmuua 1 - PacyeT OCHOBHBIX apaMETPOB CETEBOW MOJIEIN

Knp | HWuapekc padorer |t (i) | tpH (i,j)=tp | tpo (i) | tnu(ij) | tno(i,j)=tn |Rn|Ru| Ku
1 2 3 4 5=4+3 | 6=7-3 7 819 10
0 (1-2) 6 0 6 0 6 010 1
1 (2-3) 5 6 11 12 17 60 (067
1 (2-4) 3 6 9 6 9 0|10 1
1 (2-5) 4 6 10 11 15 5151044
1 (3-7) 1 11 12 17 18 60 (067
1 (4-5) 6 9 15 9 15 0|10 1
1 (4-6) 4 9 13 17 21 810 (047
1 (4-9) 7 9 16 14 21 510 (0,67
2 (5-8) 3 15 18 17 20 2101(0,78
2 (5-10) 9 15 24 15 24 0|10 1
1 (6-9) 0 13 13 21 21 810 (0,38
1 (6-11) 5 13 18 28 33 15( 7 0,38
1 (7-10) 6 12 18 18 24 610 (067
1 (8-10) 4 18 22 20 24 200,78
2 (9-10) 3 16 19 21 24 510 (0,67
4 (10-11) 9 24 33 24 33 0|10 1

B nepBoii rpage nocraBum 4nucio Kup, XapaKTepH3yollee KOJIUIECTBO padoT, HEMOCPEACTBEHHO
NpeIUIeCTBYIOIUX  COOBITHIO, C KOTOPOrO HAauMHAeTcsl paccmaTpuBaeMas — paborta.
Jns pabotr, HaumHamomuUXcs ¢ Homepa «l», mpemamecTByrommx pabotr HeT. [lng pabotsl,
HAYMHAIOIICHCST Ha HoOMep «K», MPOCMATPUBAIOTCS BCE BEPXHHUE CTPOYKH BTOPOW Tpadbl
TaOJIUIIBI U OTBICKMBAIOTCS CTPOKU, OKAaHYMBAIOLIMECS Ha 3TOT HoMep. KonnuecTBo HaiileHHBIX
paboT 3amUChIBAETCS BO BCE CTPOYKH, HaUMHArOIHMecs ¢ HoMmepa « K ». Hanpumep, mi1st paboThl
(5-8) B rp. 1 mocraBum 1udpy 2, Tak KaK B rp. 2 HA HOMEP 5 OKAaHYMBAIOTCS JIBE paOOTHL: (2-5) u
(4-5).
3amonHeHWe TaOMUIBI HAYMHAETCS C pacueTa paHHEro cpoka Hadaia pabor. [ns pabor,
UMEIIUX HUPY «HOJIbY B NEPBOil rpade, B rp. 4 Takke 3aHOCATCS HYJIU, a UX 3Ha4EHHUE B Ip. 5
MIOJIy4YaeTcsl B pe3yibTaTe CyMMUpPOBaHUs Ip. 3 1 4. B Hamem cirydae Takux paboOT TOJIBKO OJHA
—(1-2), mosTomy B Ip. 4 B COOTBETCTBYIOIIIEH €t cTpoke mpoctaBum 0, a B rp. 5 —0+6=6.

JUid 3amoJHEHUS CIEAYIOIIUX CTPOK Irp. 4, T. €. CTPOK, HAUMHAIOLIUXCS C HOMepa 2,
IIPOCMATPUBAIOTCS 3aMIOJIHEHHBIE CTPOKM Ip. 5, coleprkamiue padoThl, KOTOPbIE OKaHUYUBAKOTCS



Ha 3TOT HOMEp, U MaKCHMaJlbHOE€ 3HaueHHue MepeHocUuTcs B rp. 4 oOpabarbiBaeMbIX CTpok. B
JAHHOM cliydae Takas pabora mumib ogHa (1, 2), o yem MoxkHO cyauTh 1o Tp. 1. Hudpy 6 u3 rp.
5 mepeHocuM B rp. 4 /Ui Bcex pabOT, HAUMHAIOUIMXCSA ¢ HOMEpa 2, T. €. B TPU MOCIEAYIOIINe
cTpoku ¢ Homepamu (2-3), (2-4), (2-5). lanee 1 Kaxa0i U3 3THX pabOT MyTEeM CyMMHUPOBaHUS
WX 3HaYeHu# rp. 3 u 4 chopMupyem 3HaUeHHUe Ip.5.:

tpo(2-3)=5+6=11

tp0(2‘.4):3+6:9

DTOT mpolecc MOBTOPSIETCA 10 TEX MOP, MOKa He OyeT 3aloIHeHa MOCIeAHAS CTPOKA TaOIUIbL.
I'papst 7 m 6 3amonHAIOTCA «OOpaTHBIM XOAOM», T. €. CHU3y BBepx. Jlma »storo
IPOCMATPUBAIOTCSl CTPOKH, OKAaHYMBAIOUIMECS Ha HOMEp IMOCIEAHEro COOBITHUS, U U3 Tp. 5
BBIOMpPAETCSI MaKCHMallbHAas BEJIWYHMHA, KOTOpAas 3allMCBHIBACTCS B Ip. 7 MO BCEM CTpPOUYKaM,
OKaHYMBAIOIINMCS Ha HOMEp mocieanero coositus (cMm. hopmyiy tah(N)=tp(N)). B Hamem ciyuae
t(N)=33. 3arem Ist 3TUX CTPOUYCK HAXOTUTCS COJACPKUMOE Ip. 6 KaK pa3HOCTh MEXay Ip. 7 u 3
Nmeem:

tpo(10-11)=33-9=24.

Jlanee mpocMaTpUBAIOTCS CTPOKH, OKAHYMBAIOLIUECS Ha HOMEp COOBITHS, KOTOpOE
HETIOCPE/ICTBEHHO MPEAIECTBYeT 3aBepiiatomemMy coobrtuio (10). st onpenenenus rp. 7 aTux
ctpok (padotsr (5-10), (7-10), (8-10), (9-10)) nmpocMmaTpuBarOTCsA BCE CTPOUKH Ip. 6, JekKalIue
HIDKE U HauuHaroumecs ¢ Homepa 10.

B rp. 6 cpenu HuX BhIOMpaeTCs MUHHMAalbHAs BEJIMYKMHA, KOTOPAasi IEPEHOCUTCS B Ip. 7
o obpabaTeiBaeMbIM CTpoukaM. B Hamem ciydae ona ogHa — (10-11), mostoMy 3aHOCHM BO
BCE CTPOKHU yKazaHHBIX paboT uudpy «24». [Ipoiecc moBTOpsieTcst 10 T€X MOp, MOKa He OyAyT
3ar0JIHEHbl BCE CTPOKH MO I'p. 6 u 7.

Copepxumoe rp. 8 paBHO pazHOCTH Ip. 6 u 4 wmm rp. 7 u 5 . I'p. 9 npoie nosyduTs,
BOCITOJIB30BABIINCH (DOPMYIION.

VY4uThIBasA, 4TO HYJIEBOH pe3epB BPEMEHH MMEIOT TOJIBKO COOBITHUS U PabOThl, KOTOPBIE
NPUHAIIEKAT KPUTHYECKOMY TIYTH, IIOJlydaeM, 9YTO KPHUTHYECKHM SIBISIETCS  MYyTh
Lkp=(1,2,4,5,10,11),at,,=33 Ons.

JIns onTUMH3aIKUKA CETEBOM MOJIENIN, BBIPAXKAIOIICICS B IEpEPACTIPENECIIEHUHN PECYPCOB C
HEHAIPSDKEHHBIX Pa0OT Ha KPUTHUYECKUE JUIS YCKOPEHHUS HX BBINOJHEHHs, HEOOXOIUMO Kak
MOYKHO 00Jiee TOYHO OIEHHTh CTENEHb TPYIHOCTH CBOCBPEMEHHOTO BBITIOJIHEHHUsS BCEX padoT, a
TaKXe «Leno4yeKk» MyTH. bojee TOUHbIM MHCTPYMEHTOM pELICHUs 3TOU 3a/laud 10 CPaBHEHUIO C
TIOJTHBIM PE3EPBOM SIBIISIETCS KOA(PPUIMEHT HANpPSHKEHHOCTH, KOTOPBIA MOXET OBITh BBIUMCIICH

OJHUM u3 ABYyX croco6oB 1o MIPUBOIUMOMN HUXE (bOpMyJIeI
KH:(i,j):t(Lmax)'tkp/tkp'tkpz1-Rn'Rn(i,j)/tkp'tkp
rae t(Lmax) — MIPOAOJDKUTEIIbHOCTh MaKCUMAJIBHOI'O ITYTH, IMPOXOIAAMIETO 4YE€PE3 pa60Ty (I,j),

tkp — TIPOIOIKUTEIHHOCTh OTPE3Ka PacCMATPHBAEMOTO IYTH, COBIAJAIONIETO C KPUTHUYESCKHM
MyTEeM.

KoaddummeHnT HanpsHKeHHOCTH M3MEHSETCSl OT HYJSI 0 €IUHHIBI, TIPUYeM, YeM OH OJIKe K
€IMHUIIe, TEM CIIO’)KHEE BBINOJIHUTH JAaHHYIO paboTy B YCTAHOBIEHHBIH cpok. CaMbMu
HaINPSHKEHHBIMA SIBIISTIOTCSI paOOTHI KPUTHYECKOTO MYTH, ISl KOTOPhIX OH paBeH 1. Ha ocHOBe
sTOro ko3¢ durmenta sce padborsl CM MOTYT ObITh pa3/ieieHbl Ha TPU TPYIIIBL:

1. Hanpsokennsie (Ky(i,j)>0,8);

2. noj kputuueckue (0,6<Kn(i,j)< 0,8);

3. pesepubie ( Ky(i,})<0,6).

B pesynbraTe mnepepacnpeneneHUs PEeCcypcoB CTapaloTCs MaKCHMAJIbHO YMEHBIIUTh
00110 TPOIOJDKATEILHOCTh PadOT, YTO BO3MOXKHO IIPU TMEPEBOJE BCEX pabOT B TEPBYIO
rpymnmy.

[Tpu pacuere 3THX MoOKazaresnel menecooOpa3Ho moab3oBarhes rpagukom CM. Utak, gy pabot
kputnyeckoro mnytu (1-2), (2-4), (4-5), (5-10), (10-11) Ku=1. [lns napyrux paOoT:
Kx(2-3)=1-(6:(33-(6+9))=1-0,33=0,67



K. (4-9)-1-(5:(33-(6+3+9))=1-0,33=0,67
Ku(5-8)=1-(2:(33-(6+3+6+9))=1-0,22=0,78 u T.1.

B cootBerctBUM C pe3yiabTaTamu BeluuCieHUA KH 1uisi ocTanbHBIX paboOT, KOTOpHIE
MPEJICTaBICHBl B TocienHeid rpade Tabmuipl 1, MOXKHO yTBEpKAaTh, 4yro omtumusanus CM
BO3MOYKHA B OCHOBHOM 3a CUET JABYX pe3epBHBIX pabort: (6-11) u (2-5).

[TpoaoMmKUTENFHOCT BBIMOTHEHHUST PA0OT YacTO TPYAHO 3a7aTh TOYHO M IOTOMY B
MPAKTUYECKOH paboTe BMECTO OJHOIO YuCia (IeTepMUHHUPOBAHHASI OILIEHKA) 3aJar0TCs JBE
OIICHKH — MUHUMAaJTbHAS u MaKCcHUMaJbHasl.
MuHumasbHas (ONTUMHCTHYECKAst) OleHKAa Imin(l,]) XapakTepusyeT MpOJODKHUTEIBHOCTD
BBITIOJTHEHMSI pa0OThl Mpu Hambosee ONarompusTHBIX OOCTOSTENhCTBAX, a MaKCHMallbHas
(meccumuctuueckast) tmax(i,)) — mnpu Haumbosee HEONIArONPHUSATHBIX. [IPOIOIKUTEILHOCTD
paboThl B 3TOM cllyyae pacCcMaTpHBAaeTCs, KAaK CiIydaifHas BEIWYMHA, KOTOpas B pe3yJjbTare
peanu3alud MOXET MPHUHATH JI000€ 3HAUYeHHWE B 3aJaHHOM UHTepBaje. Takue OIEHKU
HA3BIBAIOTCSI BEPOSATHOCTHBIMU (CIy4YalHBIMU), ¥ X OKHIACMOE 3HAYCHHE lox OIEHUBACTCS TI0
dbopmyiie (mpu H6era-pacrpeaeneHIH MIOTHOCTH BEPOSITHOCTH):

tom(i,j):(:))tmin (|,J)+2tmax(|,]))/5
31aHuA 1JI CAMOCTOSATEIbHOTO PellieHUus
3anaua 1.

[To manHBIM TaOIUIEI 3 pa3paboTaiiTe CETEBYIO MOJEHL PACIPEACITUTEIHLHON JIOTHCTUKH
OPEINpUsITHS. C JUBU3MOHAIBHOW CTPYKTYpOH YINpaBiCHHS — CHUHTE3 B3aUMOJICHCTBUS TpPeEX
OCHOBHBIX IIOTOKOB: MaTepuaibHOro, HWH(POpMANMOHHOTO W (HUHAHCOBOrO. Bhimenure wu3
MPEJICTABICHHBIX JIOTUCTUYECKUX OMNepaluii HEeNOYKH COOBITUH MO KaXJAOMy H3 MOTOKOB.

PaccunraiiTe ocCHOBHBIE TapaMeTphl CETEBOTO rpaduka.

Tabnuna 3- MicxogHbie JaHHBIE 7151 PEIICHUS 3aa41

Wnnekc HaumeHnoBanue tmin, BH. | tmax BH. | touo ZH. | PH | ITIO | IIH | PO | Peseps
paboTHI paboThI

1-2 dopmupoBanne 1 6
moptdenst 3aKa3oB
JUlsi peruoHa 1

1-3 dopmupoBanne 2 7
nopTdens 3aKa3os
JUIsl peTHOHA 2

1-4 dopmupoBanne 3 8
nopTdens 3aKka3oB
JUIsl peruoHa 3

1-5 PaGoTsl 1§ (0) 1 6
(bMHAHCHPOBAHHIO
COBITOBBIX
HCCIICIOBaHUN

2-7 VYcranoBneHnue 4 9
XO3SMCTBEHHON
CBSI3H C

MOTPEOUTEISIMH

2-8 Vcranosnenne 6 11
XO3IMCTBCHHON
CBSI3U c
MOTPEOUTEISIMH

3-6 ACCOpTUMEHTHas 2 7
3arpyska




MIPOU3BOACTBEHHBIX
MOIIHOCTEMN

4-9

AccopTUMeHTHAsI
3arpyska
MIPOM3BOCTBEHHBIX
MOITHOCTEH

11

4-10

YcraHosnenue neH
Ha MPOIYKIHUIO

13

5-12

PazpaboTtka
(hnHAHCOBOTO
JIaHa

6-11

3aknroueHue
JIOTOBOPOB
MIOCTAaBKA
(mponaxu)

7-13

Co3naHue 3aracoB
TOTOBOH

HPOYKIIHH

8-15

Co3naHue 3aracoB
TOTOBOH

MIPOTYKITHH

9-10

dukTHBHas padboTa

10-18

dukTuBHas padboTa

11-12

dukTuBHas padboTa

12-14

Onenka
(hHAHCOBBIX
pe3yabTaTOB
NPEaNPHUSITHS

wo|o|o

OO0 |O

13-17

dukrtuBHas pabora

o

14-16

OntuMusanus
cOBITOBOM
MOJINTHKH

15-20

Beibop  kaHanoB
pacnpeneseHus

16-17

Koppexktupoka
(hmHAHCOBOTO
MOTOKA

17-19

Bri6op KaHAJIOB
pacrpeeseHus!

18-21

Beibop  kananos
pacnpeiesieHusI

19-22

Pacuersl ¢
MOKYTIATeISIMU 1
JUCTUOBIOTEpaMH

20-22

Pacuetsl ¢
MOKYTIATEISIMU 1
JUCTUOBIOTEpaMH

21-24

dukTuBHas pabora

22-23

KonTposns 3a
BBITTOJIHEHHEM
JOTOBOPHBIX
00513aTETLCTB

23-24

Orenka
BBIIIOJTHEHUS
IUTAHOB cOBITa




3agaua 2

JlekoMno3uuus mpouecca cObITa TOTOBOM MPOAYKIMM MOKET OBITh IpEeACTaBICHA
CIICAYIOUIMM HAaOOpPOM JIOTUCTHUYECKUX (YHKIMIA: chopMuUpoBaTh Moprdenp 3aka3oB —
HOJATOTOBUTH JIOTOBOpPA HA TOCTaBKY —> MOJYYUTh MPOAYKLUUIO —> OPraHU30BaTh IOCTABKY
NOTpeOUTEN0 —> OKa3aTh CONYTCTBylomue yciayrd. M3 mnepeuuciieHHOro Huke Habopa
JIOTHCTUYECKUX OTepaIfii CKOMIIOHYHTE MOCIIeI0BAaTEIbHOCTD BBITIOTHEHUS 3TUX (DYHKIIUH.

Tabmuma 4 — Mcxonusle 1aHHBIE MOIEIHN

Bribpatb ONTUMAJIbHbIE kaHanbl | CocTaBUTh (HOPMBI JOTOBOPOB
pacnpezeneHus
N3yunTh NOKynaTeIbCKUN CIIPOC Cobpath 1 0000IIHTH 3asIBKU
CdopmupoBaTh cnenudukanuio | KoHTpoabs X0/1a UCIIOTHEHUS 10TOBOPOB
HE00X0MMON MPOAYKIMH
Bxo0/1HO#1 KOHTPOJIb Bri0paTh onTuManbHbIE YCIOBHSI IOCTABKU
YnakoBka CoptupoBka 1o 3aKa3zaM
[TocnenpoaaxHblil CEPBUC PemoHT n3nenuit
Y4er oTrpyXeHHOU MPOAYKIIHH [IpennpoaxHoe KOHCYJIbTUPOBAHUE
Br10path pblHKH cOBITA N3yunth TpeObOBaHuUs KIMEHTOB
IIpoBepka cueToB Yuer nocTynuBuen NpOAYKLIHHN
[lepenaya ToBapa KJIMEHTY Otrpyska ToBapa

Odopmurts cuera

3amaua 3

Pa3zpabotaTe ceTeByl0 MOJENb JIOTUCTHUECKUX IPOLECCOB U PAacCUUTaTh OCHOBHBIE
napaMeTpsl 0 CTPYKTYpE, PEICTAaBICHHON Ha pUCYHKE 3.

0960@
09° ")

Pucynox 3-CereBas Mozieb pacrpeIeTUTeIbHON JIOTUCTUKU TPEATPUATHS






