332]3‘11/1 KAJICHIAAPHOI'O IVIAHUPOBAHUS

Onumnuiickue urpsel 1992 r., bapcenona, 6onee 2000 meponpusituii 3a 15 nHEH.

® YACTHYHBIN MOPSAJOK HA MHOKECTBE COOBITHH (4eTBEPTh (pUHAJIA, NOTy(UHAI,
bunan);

® MOII[HOCTh CHOPTUBHBIX COOPYKEHUN (YMCIIO OJHOBPEMEHHBIX COPEBHOBAHUI,

YHUCJIO 3pUTETICH);

® TPAHCHOPTHBIE MPOOJIEMBI U J10X0]T (MAKCUMHU3UPOBATH MOCEIIAEMOCTh Han0o-

JI€€ MOMYJISIPHBIX COPEBHOBAHUM — Pa3JBUHYTh UX IO BPEMEHN);
e TpeOoBanus TV (MUHUMYM MapaieIbHBIX TPAHCIISIINN);

e oOecrneueHre 0€30IMaCHOCTH (YUCIIO MOJUICHCKUX OTPAHUYCHO).

Cucrema noanepxku pemenud «SUCCESS-92» YuuBepcurer . bapcenonsl

Jlekyusa 8. 3adayu KaneHOApHO20 naaHuposaHua. Yacme 1 -1-



IlocTanoBKa 3a1aum

Hano: J={I1,..., n} — MHOXECTBO padoT;
7; 2 0 — JUIMTETBHOCTE PAOOTHI J;

C={(i,))| i, je J} — yacTU4HBIN NOPSAOK, padOTa j HE MOXKET HAYaThCS
paHbIIIe OKOHYaHUS paOOTHI i.

Haytn:

e MuHUMaAJILHOE BpEMS 3aBEPIICHUS BCETO MPOEKTA.
e Hanbosiee paHHHUI1 MOMEHT Havajla U 3aBEPIICHUS KaXKI0H paOOThI.

¢ MHOECTBO KPUTHYECKUX pabOT, TO €CTh TaKUX PadOT, 3aJIepKKa XOTs Obl OJI-
HOM M3 KOTOPBIX MIPUBEACT K 3aJePKKE BCETO IIPOCKTA.

e /lomycTuMoOE 3ana3AblBaHUE JJI1 HEKPUTHUECKUX Pa0oT.

e BEepOosSTHOCTH 3aBEPUICHUS IPOEKTA K 3aJJaHHOMY CPOKY.

Jlekyusa 8. 3adayu KaneHOApHO20 naaHuposaHua. Yacme 1 -2-



CereBol rpadguk «padoTbl — JYru»

G = (V, E) — OpueHTHpPOBaHHBIN B3BEIICHHBIN rpad 03 LMUKIOB C OJHUM HC-
TOYHUKOM S M OJIHUM CTOKOM ¢, KaXKJoM ayre j = (i, k) npunucad Bec 7; > 0.

o
o o

/\

O

o
o

Bepmmnbl — coObiTusa.  Jlyru — paOoTHl.
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Ipumep

A — BBIOpATh MECTO 11 ouca

B — co3narhk (G)MHAHCOBBIN U OpraHU3aIMOHHBIN T1JIaH
C — onpeneanTb 00I3aHHOCTH ITepCOHasa

D — pa3paboTtars iaH oduca

£/ — peMOHT noMenieHumn

F— oto0Oparh KaHIMAaTOB HA YBOJIbHCHUE

(G — HaHATH HOBBIX CITy>KalUX

H — Ha3HAYUTH KITHOUEBBIX PYKOBOJAUTEIIEH

[ — pacnpenennuTsh 0013aHHOCTH PYKOBOAUTEIICH

J — 00y4uTh IepCoHAI
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CereBol rpadguk «padoTbl — JYru»
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IlapaMeTpsl ceTeBOU MOIEJIH

Omnpenesienue Panzom r(x) BEpPIIMHBI X €}/ HA3BIBACTCS YMCIIO YT B MAKCUMaJlb-
HOM IYTH (MO YHUCIY JIyT) U3 UCTOYHUKA § B BEpIIMHY X. PaHroMm mpoekTta R Ha3bI-
BACTCS paHT CTOKa f: R = r(¢).

PekyppeHTHBIE COOTHOILIEHUS /IJI PAHIOB

10, X=3S
r(x) = {max{r(y)+1 (y,x) € E}, x#s

Jlekyusa 8. 3adayu KaneHOApHO20 naaHuposaHua. Yacme 1 -7-



Aaroputm Popaa
V|=n, |[E|=m, nyrae=(i(e), k(e))€E.

AJropurm
1. 7(x) := 0 nus Bcex xeV.
2. for [:=1,...,|V] do
fore:=1,...,|E| do
if r(k(e)) <r(i(e)) + 1
then r(k(e)) :=r(i(e)) + 1.

T=0(VIEl), IT=0(V+IE)
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Omnpenesnenue Hymepanusa BepmnH cetu G = (V, E) Ha3bIBa€TCS npasuivHOU,

eclii 111 Kaxaou nyru e = (i(e), k(e))e E cripaBe1jiMBO HEPABEHCTBO i(¢e) < k(e).

[TocTpoeHue npaBUIbHON HyMeEpalluu BEPIIUH (Monooc2uueckas copmuposKa)

NN ~
- \\ -

\ / © ><\o © \ [
O\ g 0/ >0 —0 >Q

o e =

o >0 / o
N> N N>
rx)=1 r(x)=2 r(x) = R-1

B 11pou3BOJILHOM MOPSJIKE HYMEPYEM BEPIIIMHBI paHra 1, 3atrem panra 2, u T.1,.
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Onpenenenune Haubonee pannum momenmom CBEPIICHUS COOBITHS X Ha3bIBACT-
Cs MaKCHMAaJIbHbIM MOMEHT BpeMEHH 1),(X), paHbLIE KOTOPOIO JaHHOE COOBLITHE

MIPOU30UTHU HE MOXKET.

O6o3HauuM 4epe3 Ly, JIMHY MaKCHMaJIbHOTO IMYyTH M3 S B X BO B3BEIICHHOM
rpape G = (V, E), 7(e) 20, ecE. Torna T,(x) = L.

PekyppeHTHBIE COOTHOILIEHUS

0, X=s

Tp(x)= {max{TP(y) +7(yx)|(xX) € E}, x#s

YunpaxHenue lcnonb3ys NpaBUIbHYI0 HyMEPALMIO BEPIIUH, MOCTPOUTH aJIr0O-

PUTM BBIYMCIICHUS BceX BeUUMH 1p (x) ¢ TpyaoeMkocTbro 1= O(| E'|).

Jlekyua 8. 3ada4u KaneHOApHO20 naaHuposaHusa. Yacme 1 -10-



Kputndeckoe BpeMsi NMpoeKkTa — HauboJiee paHHEE BpeMs 3aBEpIICHUS BCEro
IPOEKTA, TO €CThb 1k, = Tp(?).

Onpenenenne Bcesakuii nyte B G = (V, E), umerommii JuinHy Tk, Ha3bIBAeTCS
kpumuueckum. PabOTBI U COOBITHS, JI€KAIME HA KPUTUUECKOM ITyTH, Ha3bIBAIOT-

CiA Kpumu4eCKuMu.

Jlekyua 8. 3ada4u KaneHOApHO20 naaHuposaHusa. Yacme 1 -11-



Onpenenenne Haubonee nozonum momenmom T (x) CBEepIICHUS COOBITUS X
HA3bIBACTCSA MAaKCHUMAIbHO BO3MOJXKHBIM MOMEHT CBEPIICHHS COOBITHS X,

HE NPUBOASAIIMN K yBEIMYEHHIO Tk;,. Jlerko sameruts, uto T77(x) = Tk — Ly

PexkyppeHTHBIE COOTHOIICHUA

Typ(x) = Tkp- X =1
min{Ty; (y) —7(x, y) [ (x,y) € E}, x #1
ylo Lylt
‘o O/ yé Lyzt t
- > X > .
\o .
V3 Vsl

Yupaxuenune Iloctpouts anroputm BbluncieHus BenuduuH 177(x) ¢ T=0(|E|).
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Onpenenenune [lonnvim pezepsom epemenu i paboThl e = (i, k) € E Ha3bIBa-

ercs BenuuuHa 1(k) — Tp(i) — 7(e).

Teopema HeoOXoauMbIM M JIOCTaTOYHBIM YCJIOBHEM MPHUHAIIEKHOCTH PAOOTHI
KPUTUYECKOMY MYTHU SBJIAETCS PABEHCTBO HYJIIO €€ MOJIHOTO PE3epBa BPEMEHU.

Jloxka3zaTteabcTB0 HeoOxomumocTts. Ilycts ayra e = (i, k) sBIsieTCsS KpUTHYE-
ckou. Torma

Lg+ 7(e) + Ly = Ly
4| (TKp - th) _ Lsi - T(@) - O)
HO TKp_th:TH(k) 151 LSi:TP(i)a

OTKYIad U CIICAYCT AOKA3aTC/IbCTBO TCOPCMBI. I[OCTEITO‘IHOCTB JOKa3bIBACTCA aHA-
JIOTHYHO. W

CaencrBue CoOOBITHE X ABISCTCA KPUTHUECKUM, €CIIU U TOJIBKO €CITU

TP(X) = TH(X)
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CrparernyecKuy aHAJIN3

Kputnueckuint iyt B, C, D, E, J. [Inuna mytu T, = 26.
Pabora J — 00y4eHue nepconana. Pabora £ — peMOHT MOMEIICHUH.

MoxHO 00y4aTh NepcoHaN B yUeOHOM ILIEHTPE U yOpaTh IMpeAIeCTBOBaHUE £ s
J. JlnutenbHOCTH pabOT MOXKHO COKPATHUTh, €CIH IIPUBJICYbL JOIOJHUTEIbHbBIC
CpeICcTBA.

Jlekyua 8. 3ada4u KaneHOApHO20 naaHuposaHusa. Yacme 1 -14-



HoBada ceTeBast MoaeJb

Cokpatunm IIATEALHOCTH padoT D, E, G wu ymamunu pabotry E u3 mpealie-
CTBEHHHUKOB pa0oThl J. HoBbIN kputnueckuit nyts B, C, D, E.

Jmuna myta Ty, = 20.

Jlekyua 8. 3ada4u KaneHOapHO20 naaHuposaHusa. Yacme 1 -15-



Bomnpocel

e 3a71aua BRIYMCIICHUS KPUTHUYECKOIO BPEMEHH IMPOCKTa MPUHAMICKUT Kiaccy P
(/{a unu Hem?)

e EciM mOIHBIA pe3epB BPEMEHU HEKOTOPOH padoThl e = (i, k) paBeH HYIIIO, TO
COOBITUS 1, k SIBISIOTCSL KpUTHUYECKUMM ([a unu Hem?)

o CokpalllecHUE JIMTEIbHOCTH KPUTHYECKOW padOThl WM YJAJCHUE YCIOBHUSA
IpEAIIECTBOBAHMUS MEXIY JBYMS KPUTHUYECKUMH padOTaMHU BEAECT K COKpallle-
HUIO JIMTEIBHOCTHU BCEro mpoekTa (/la unu Hem?)

e Kputnueckoe Bpems IMPOEKTA MOXKHO HAWTH, PELIMB 3aJa4y JUHEUHOTO IPO-
rpamMmmupoBanus (Kak?)

e Eciin TpeOyeTcsi COKpAaTUTh KPUTHUYECKOE BpPEMs IPOCKTA MYyTEM COKpAICHUS
JUIMTEILHOCTH KaKHUX-TO padOT, TO MHUHMMYM TaKHX COKpalll€HUM MOXKHO

HAWUTH, PENINUB 337]a4y JUHEUHOTO ITPOrpaMMUPOBAHUS.

Jlekyua 8. 3ada4u KaneHOApHO20 naaHuposaHusa. Yacme 1 -16-



BeposiTHOCTHast Mo1eJIb

Jns xaxaoi paboTel jeJ KpOME 7; — JUIMTENBHOCTH BBINIOJHEHMS (B CPEIHEM)

3aJIaAM TPH BEJIIMUHNHBI:
a; — ONTUMAJIbHOE BPEMsI 3aBEPIICHUS,

m; — HauboJIee BEPOATHOE BPEMS 3aBEPLICHHUS;

b; — TECCUMUCTUYECKOE BPEMSI 3aBEPLIECHHUS.

Pj [ — pacripeaeiaeHue

® HECUMMETPHUYHOE
e paBHO 0 BHE uHTEpBana [a, b]

Jlekyua 8. 3ada4u KaneHOApHO20 naaHuposaHusa. Yacme 1 -17-



OueHka nmapaMeTpoB 1J11 [ —pacnpeaeieHus

i ) N(aj+4mj+bj) _ b;,—a
Js pabOTBI j CPEIHEE 3HAUCHUE T ; ~ ¢ , JICIEPCUs T ; = |
b.—a.

/ i

CTaHAAPTHOC OTKIIOHCHHUC /O j = 6
Jj a m b Cpennee  Cr. otkinonenue Jucnepcus
A 1 3 5 3 2/3 4/9
B 3 4.5 9 5 1 1
C 2 3 4 3 1/3 1/9
D 2 4 6 4 2/3 4/9
E 4 7 16 8 2 4
F 1 1,5 5 2 2/3 4/9
G 2,5 3,5 7,5 4 5/6 25/36
H 1 2 3 2 1/3 1/9
! 4 5 6 5 1/3 1/9
J 1,5 3 4.5 3 1/2 1/4

Jlekyua 8. 3ada4u KaneHOApHO20 naaHuposaHusa. Yacme 1

-18-



BeposiTHOCTD 3aBepllieHUs] IPOEKTA K 3aJaHHOMY CPOKY

[Ipennonaraem, 4ro

® JJIUTEIBLHOCTH PA0O0T SABJAIOTCS HE3ABUCUMBIMU CIYYalHBIMU BEJIMUYMHAMU;
® cly4yalHas BeNUYMHA [, IMEET HOPMAIbHOE pacIpee/ICHHE.

Tpebyercs ouenuts Prob{T kpsT *} st 060ro T .

Hpumep Bepem xpurnueckuii myts B, C, D, E U cUnTaeM AUCIICPCHIO 11s 1, Kp-

O'(TKP) =oB)+o(C)+oc(D)+ oc(E)= 1+%+g+4=%. CTtaHgapTHOE OTKJIO-

nenue .|o(T Kp) = ./ 5% =2.404. Uraxk, T, Kp — HOPMAaJIBHO paclpe/ielIeHHas CIIy-

YalHas BEJIUYMHA C MaT.0KuIaHueM Tk, =20 ¥ CTaHJapTHEIM OTKIIOHEHWEM 2,404,

Torna msz= (T, Kp —Tkp)/ Jo npu T =22 oJy4aem

Txp =T 3 T™ - Tx,

Jo Jo

Prob {Ty,< T }= Prob = Prob {z<0,8319} ~0,8.
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PacueTsl 10 HMMUTAIIMOHHOU MO/1eJIU

*k
DyHKIMS pactipeAeTICHUs IJIsl BEPOATHOCTA OKOHYAHMS IIPOEKTA K BpemMeHu 1’
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PacnpeaejieHue pe3epBa BpeMeHH 1J1s padoTbl F

20 %

16 %

12 %

8 %

4 %

0 %

-10 -7.5 -5 25

[TomHbIi pe3epB s
paboThI F paBeH 3.
CpenHee 3HaUCHUE

ITOJIHOTO PE3EPBA MO

UMUTAIIUOHHOMN
Mojenu 3,026,

HO OOJIbIIAS JUCTICPCHSL.
JlocTaTOYHO 4acTo
pabota F oka3pIBajach

KPUTHYECKOM !
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Bomnpocel

o OYHKIMSA pacOpeaesieHUus ISl BEPOSITHOCTH OKOHYAHMS MPOCKTA K 3aJaHHOMY
CPOKY BBIYMCIIACTCS 3a IMOJMHOMUANIbHOE Bpems (/[a uau Hem?)

e [loHBIN pe3epB BpeMEHHU JIHOOOM paldOThl SBIACTCS CIYyYalHOW BEIWYMHOM
(a unu Hem?)

e Ecimu TpeOyeTcs pelnTh 3aJa4y O PIOK3aKe B BEPOSTHOCTHOM IMOCTAaHOBKE, TO
MOKHO aQHAJIOTMYHBIM 00pa3oM IOCTPOUTh (YHKIIUIO paCHOpEIeICHHS s
CyMMAapHOM IIEHHOCTH BBIOPAHHBIX MPEAMETOB M OICHHUTH BEPOSTHOCTH IOJIY-
YeHHUs J0X0Ja HEe HYKE 3alaHHOTO ([a unu Hem?)
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