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B naHHBIX yKa3aHUSX pacCMAaTPUBAIOTCS HE TEXHUYECKHE WM OHOJOrnye-
CKHE, a TOJIBKO COLIMAIIbHO-D)KOHOMUYECKUE CUCTEMBI, MJIM KaK WX €IIEe Ha3bIBa-
10T XO35ICTBEHHBIE CHCTEMBI.

B X0341CTBEHHBIX CHCTEMaX CMBICJ MPOIECCA YIPABICHUS COCTOUT B H3-
MEHEHUHU UX OPraHU30BaHHOCTH, IPUYEM OCYLIECTBISETCS MPOLIECC YIIPABICHUS B
dbopMe TPUHATHUS U peaTn3alliy X03IUCTBEHHBIX PEIICHU, Ipyroi (opMbl Mpo-
ABJICHUS YIPABJICHUS B CHCTEMAx 3TOTO KJIACCA HE CYLIECTBYET.

[IpuHATHE pelIEHUI TIPU YIPABICHUU XO3IMCTBEHHOW CUCTEMOM BO3MOXK-
HO TOJIbKO Ha OCHOBE cOopa M aHajau3a MHPOpPMAalUU O CUCTEME YIpPaBIICHUS, B
TOM 4YHUCJIE C TOMOIIbIO (OPMATM30BAHHBIX MAaTEMaTHYECKHX, SKOHOMHKO-
MaTEMaTUYECKUX METOJIOB U MOJIETIEH.

B Teme 1 ykazaHunii paccmMaTpuBaeTCsl IPUMEHEHNE JINHEWHOTIO IIPOrpaMMHu-
pOBaHUs, B TEME 2 — CETEBOr0 IUIAHUPOBAHUS U B TEME 3 — IMHAMHYECKOIO Mpo-
IrpaMMHPOBaHHUA K 3aJa4€ MCCIEIOBAaHUSA CUCTEM YyrpasieHus. IIpuBonsrcs npu-
Mepbl TPAKTUYECKOTO UCIIOJIb30BAaHUS JAHHBIX METOJIOB, a TAKXKE 3a/auyu IS ca-
MOCTOSITEJIBHOIO PEILICHHUS.

Tema 1. JIuneiiHOe IPOrpaMMHpPOBaHNE B MCCJIEJOBAHUM CHCTEM
yIpaBJIeHUA

HccnenoBanue cucTeM yIpaBlICHHS B 4acTH (DOPMaIM30BaHHBIX METOJOB
(T.€.HAXOXJEHUE ONTUMAILHOTO CIOco0a JCHCTBUS B YCJIOBUSX OMPEACIICHHBIX
PKOHOMHMYECKHUX OTPAHUUYCHHH ) CBOJUTCS K IMOCTPOCHHIO MATEeMaTHYECKHUX MO-
JIeJIe U aHanu3y UX XapakTepucTuk. COBOKYNMHOCTh MATEMATHUYECKUX METOJIOB,
MO3BOJISIONINX MTPOBOJIUTH TaKOW aHan3, o0Opa3yeT pas3/iel MaTeMaTHKH, Ha3bIBa-
€MBbIl MaTEMAaTU4YECKUM IpOorpammMupoBaHuem [4,5,7].

[TocTpoeHre MaTeMaTHYECKOM MOJEIM O3HAYa€T OIPEICIICHUE LEICBON
byakuun  Z = f(X),X = (X, X,,..., X,) ¥ MHOXKECTBa , Ha KOTOpPOM OHa 3ajaHa:
X e Q. MHOXkecTBO Q Ha3bIBaeTCs 001aCTHIO JONIYCTUMBIX IIJIAHOB 3aJa4H.

Tor maH, Ha KOTOpPOM 1ienieBast (YHKIUS JTOCTUTAET CBOETO HAMOOJBIIIETO
(HAaUMEHBIIIETO) 3HAYEHUS] — ONTUMAJIbHBIA TIJIaH. JTO M €CTh PEIICHHE 3aJa4Hu.
MeTonpl HaX0XKIEHUS] ONTUMATBHOTO TIJIaHa 3aBUCAT OT KOHKPETHOTO BUAA (DyHK-

unn - f(x) u MHO)kecTBa Q. IloaTOMYy MaremMaTH4eCKOe€ MPOrPaAMMUPOBAHUE CO-
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CTOUT U3 HECKOJIBKUX pa3ziesioB. B 3Toi TemMe 3aTparMBaercss OAWH M3 HUX — JIM-
HEMHOE MNPOTPAMMHUPOBAHUE.

JIvHEeHBIM TNPOrpaMMHUPOBAHUEM HA3bIBACTCS pa3[esl MATEMATUYECKOTO
MIPOrPaMMHPOBAHHUSI, KOTOPBIM 3aHMMAETCSI M3YUYCHUEM JIMHEHHBIX MoOAelel. DTo
o3HayaeT, 4To neneBas QyHKIUA Z = f(X),X = (X, X,,..., X,) TPEICTABIAET COOOMH
JUHEHHYI0 QYHKIINIO 1 MHOXXECTBO )  3aJaeTcs JMHEWHBIMU ypaBHCHUSIMU WU
HEPABEHCTBAMU:

ag X, +apX, +..+a, X, =b

A X, +a,X, +..+ 3, X, =b,,(k=>0)

a'k+1,:I.X1 + a'I<+1,2X2 +o.+ ak+1,n Xn = bk+1

.............................. (1.1)
A X, +a,X%, +..+a,X, <b, (I 2k)

aI+1,1X1 + aI+l,2x2 +.. +al+l,nxn 2 bI+l

A X, +8,,X, o+ A, X, 2 b, (m>1)

Xj; 20,X;, 20,..., X, 20

Z =X, +C,X, +...+C X, +C, —> max(min) (1.2)

3nece  C,,Cj,a; €R(i=1..m, j=1..n), ji, Jpen Jp-

p
1L2,...,n: {hy Jpoens Iy {2, 1}

Orpannuenus (1.1) mpu k=0 He copepkar ypaBHEHUM, npu | =k He co-

HCKOTOPLIC nu3 YHuCCi

JIep’KaT HEPaBeHCTB BUAA < , Npu m=I| He coaep’kaT HEpaBEHCTB BUJa >. 3a-
nada (1.1), (1.2) Ha3pIBaeTCcs OOImIeH 3amaueil JTHMHEHHOTO IPOTrpaMMHPOBAHUS.
Eciu k=0m=1 (1.e. Bce orpanndenus (1.1) UMEIOT BUI HEPaBEHCTB <), p=n
(T.€. yCIIOBHE HEOTPHUIATEIHLHOCTH HAJIOXKEHO Ha BCE MepeMeHHbIe), ¢, =0( T.e. B
neneBoit ¢pynkuuu (1.2) HeT cBoOoaHOTO WieHa), To 3anaya (1.1),(1.2) Ha3siBaeTcs
CTaHJIAPTHOM 3a/1a4€il IMHEUHOTO IIPOrpaMMUPOBAHUS.

[IpuBenem pa3iuyHbIE TUIBI YdKOHOMUYECKUX 3a/Ja4d, MaTeMaThudecKas I10-
CTaHOBKA KOTOPBIX MPEJCTABISET COO0M pa3Hble BAPUAHTHI JIMHEUHBIX MOJENEH.

1.13agauya 00 accopTUMeHTe NMPOAYKUIHH

Konmutepckas ¢gabprika BeipabaThIBaeT U MPOJIAET NMEUYCHbE U TOPThL. Ha u3-
TOTOBJICHUE KaXJO0T0 BHA Mpoaykiuuu (padpuka 3arpadymBaeT caxap, sima, MyKy
(ocTanbpHble HHTPEAUEHTHI UMEIOTCS B U30BITKE U TO3TOMY HE paccMaTpUBAIOTCH).

N3BecTHBI 3aTpaThl KaXXIOTO pecypca Ha MNPOU3BOACTBO | KI' BBINEUYKH, MPHU-
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OBLITL OT TIPOJIaXKU | KT MPOAYKIIMHA U KOJTUYECTBO PECYpPCOB, KOTOPhIMU (hadpuka
pacrnoJiaraet Ha OJIuH JICHb:

Tabnuya 1.1
Pecypcel Ileuense, Toprsl, JIlneBHOU 3amac
Ha | kr Ha | kr pecypca
Caxap 0,4 xr 0,4 xr 120 xr
Sina 3 . 5 mr. 1 500 mur.
Myxka 0,5 xr 0,25 kr 100 kr
[Tpu6bLIB y.€./KT 3 6

Tpebyercs cocTaBUTh AHEBHOM IUIaH BBITyCKa MPOAYKIMH, MPU KOTOPOM
dhabprka moJIyduT HAUOOJBIIIYIO TPUOBLIT.
MaremaTnuyeckast popMmyTHpoOBKa

['maBHBIM MOMEHTOM IOCTPOEHMSI MAaT€MaTUYeCKOM MOJENU  SIBISETCS

UIeHTU(PUKAIMS IEPEeMEHHBIX (MCKOMBIX BEJIMYMH JJaHHOU 3a1aun). Jlanee cueny-
€T ONpPEACIUTh OIPAHUYCHHSI HA TEPEMEHHBIC, KOTOPhIE AUKTYIOTCS YCIOBUSIMU

MCXOJHOW 3a7a4yy. DTU OTPAaHWYEHHUS U 3a4aAyT MHOXKeCTBO Q. Tenepp HYKHO
ONPENEIIUTh Leb, JUIs JOCTHKEHUS KOTOPOU U3 BCEX JONYCTUMBIX 3HAYECHUHN IIe-

PEMEHHBIX HYKHO BBIOpaTh T€, KOTOpbIE OYIyT COOTBETCTBOBATH ONTUMAIbHO-
My (HawsTy4dniemy) pelieHuro 3aaaun. GopMyaupoBKa 3TOM L€ HA MaTreMaTh4e-
CKOM SI3bIKE€ U TPUBEAET K MOCTPOCHUIO LEJIEeBOW (DYHKIIMH.

[IycTh x,- KOMYecTBO ( B KMJIOTPaMMaXx) ME€YEHbs, BbITYCKaeMoro ¢Gadpukoit
B JI€Hb, X, - KOJIMYECTBO ( B KHWJIOTpaMMax) TOPTOB, BbIITyCKaeMbIX (aOpuKoil B
JIEHb.

Torma konamyecTBO caxapa, pacxogyemoro (aOpukoii B  J€Hb:
0,4x, +0,4x,. DTa BeIMYMHA HE JOJKHA MPEBBIIATh UMEIOIUNCA Y paOpUKu JTHEB-
HoM 3anac caxapa B 120 kr. KonmnuecTBo sul, pacxoayemoe B AeHb: 3, +5x,. Ho
ux JnHeBHoWM 3amac - 1 500 mTyk. KommuectBo Myku, HeoOXoauMoe Ha
JeHb: 0,25x, +0,5x, . Ee B Hannunn umeercs 100 kr Ha 1eHb.

Ou4eBHUIHBI CAEAYIOUIUE OTPAHUYCHUS:
0,4x, +0,4x, <120
3%, +5x, <1500
0,5x, +0,25x, <100
X; 20, j=12 (ycnoBue HEOTPULIATENLHOCTU NePeMEHHBIX). [IpubbLIL 3a CyTKH CO-

CTaBHUT 3X1 -|-6X2 YCIOBHBIX ACHCKHBIX CAWMHHUI N €€, CCTCCTBCHHO, HY’>KHO MAaKCH-

MU3HUpPOBaTh. TakuM 00pa3om, LieneBas PyHKIUS UMEET BUJL:
Z =3X, +6Xx, —> max
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1.2 3anaua o quere

JUis mopiep;kaHusi OTMEHHOTO 37I0POBbs COOAKy CIIEyeT KOPMHUTh MSICOM U
oBCsiHKOM. B cpenneM B neHb Gombinast cobaka cbenaet 10 kr mumu. [Ipu sTom
KOPMOBOI pallMoOH JOJKEH YAOBJIETBOPATH ONPEAEICHHBIM TPEOOBaHUSM 110 IH-
TaTeabHOCTH. OTpaHUYUBAsACH, JJII MPOCTOTHI, TOJIBKO TPEMS KOMIIOHEHTAMU —
OenkaMu, JKUpaMH U YTJIEBOJAMU — MOYKHO CKa3aTh, YTO JTHEBHOM palMoH COOAKH
JoJDKEH conepxkath: He MeHee 20% Oenkos, He MeHee 10%, HO He Goisee 40%
XKUpoB, HE MeHee 30% yrieBoa0B.

B tabnuiie npuBeeHbl JaHHBIC IO COJIEP’KaHUIO MMUTATEIbHBIX BEUIECTB
B K@XKJIOM BHJIE KOPMa M CTOUMOCTb | KT Kopma:

Tabnuya 1.2
Kopm benkwn, Kupsr, Yrnesonsl, CTOUMOCTD,
Ha | kT Ha | xr Ha | KT BY.C.
Msico 0,25 0,15 0,35 5
OBcsiHKA 0,08 0,04 0,6 2

CKOJIBKO MsiCa M CKOJIBKO OBCSIHKH JIOJIKHA TOJTy4aTh co0aka B JIEHb, YTOOBI
ObUTH COOMIONIEHBI BCE TPEeOOBaHMS IO MUTATEIBHOCTH THIIM, a 3aTpaThl Ha €e€
coJiep>KaHHe MPU TOM ObUTM MUHUMAJIbHBI?

MaremaTnueckas popmMyJMpoBKa

Bribepem nepeMeHHbIe: X, - colepkaHue Msca (B KI') B THEBHOM pallu-
OHE CO0aKH, X,- COJIep>KaHHE OBCSHKU (KT') B JHEBHOM palliOHE COOAKH.

Ternepb NMPUCTYNUM K BBIBOAY OrpaHudeHuid. O0nmi Bec THEBHOW MHIIU
COCTaBJISIET X, +X, KI, W 3Ta BEJIWYMHA JOJKHA paBHATHCA 10 Kr. 3amMeTuM, 4TO
€CIM ONTUMAaJbHOE pelnieHrue OyAeT COOTBETCTBOBATH PACXOAY MUIIH, CTPOrO
paBHomy 10 xr ( B JeHb), OrpaHHYCHHUE, TIPEICTABICHHOE B BUJE HEPABEHCTB
X, + X, >10 He OyIeT MPensTCTBOBAThH MOJYYCHUIO TAKOTO PEIICHHUS.

Ternepb BCIOMHUM O TpeOOBAHUSX, MPEIBABISIEMBIX K MHIINE C TOYKH
3pEHHUS €€ MUTATEIbHOCTH.

Coneprxanue OelIKOB B JTHEBHOM paloHe 0,25x; +0,08x, TOJKHO ObITh HE Me-
HEe 0,25x, +0,08x, >0,2(x, +X,). KupoB nomxHo ObITH He MeHee 10%:
0,15x, +0,04x, > 0,1(x, + X,), HO U He 6oJyee 40%: 0,15x, +0,04x, <0,4(X, +X,).
VYrneBonoB tpedyercss He meHee 30%: 0,35x, +0,6x, >0,3(X, +X,). DTH OrpaHuye-
HUSI MOXKHO YINPOCTUTH, OOBEIMHUB B JICBBIX YACTAX HEPABEHCTB WICHBI, COJIEP-

Kalme X, U X, :
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X, +X, 210
0,05x, —0,12x, >0
0,05x, —0,06x, >0
0,25x, +0,36x, =0
0,05x, +0,3x, 20
X; 20, j =1,2(ycJ0BUE HEOTPUIATEIBHOCTU MEPEMEHHBIX).

MuHuMu3anuei pacxoa0B Mo NOJAEPKaHUI0 OTMEHHOTO 3I0POBbSI COOAKU
Z =5X, +2X, —> min

3aBCPIIACTCA ITOCTPOCHUC MaTeMaTHYECKOM MOJICIY JaHHOM 3a1auH.

1.3 IlnanupoBanue padoThl aBTO0OYCHOI0 MapKa

CO6op 1 06paboTka He0OX0IUMOM HH(MOPMAITUHU TTOKA3AJH, YTO
MUHHUMAJIbHOE KOJIMYECTBO aBTOOYCOB, KOTOPHIM MOHO YJIOBJIETBOPUTH MOTPEO-
HOCTH B TIEPEBO3KaX IMAaCCAKUPOB IO IAHHOMY MapIIpyTy B MUKpOpaioHe, Cylle-
CTBEHHO MEHSETCS B TCYCHHE CYTOK. X KOJIMYECTBO MOKHO CUHUTATh BEITMYUHOU
MOCTOSIHHOM B TIpe/ieiax CIEIYIONINX YEeThIPEXYaCOBBIX HHTEPBAJIOB:

Tabnuya 1.3
6:00 —10:00 10:00 -14:00 14:00-18:00 18:00 —22:00 22:00-2:00
10 aBT. 4 aBr. 6 aBT. 12 aBr. 4 aBr.

B nepuoa ¢ 2:00 go 6:00 aBToOychl HEe TpeOyroTcsi. Takxke ObLIO yCTaHOB-
JICHO, YTO C Y4E€TOM 3aTpaT BPEMEHHU Ha TEKYIIUHA PEMOHT U 0OCIIy)XKHMBaHUE, HE-
MPEPHIBHOE MCIOJIb30BAHUE aBTOOYCA Ha JIMHUU JOJKHO MTPOI0KATHCS TOJIBKO IO
8 4acoB B CYTKH.

TpebOyeTtcst onpenenuTb KOJIMYECTBO aBTOOYCOB B KaXKJOW W3 CMEH, MpHU
y4eTe, 4TO OHO JIOJDKHO OBITh HE MEHbIIIE MHUHMMAJIBHOW MOTPEOHOCTH B HUX, a
Tak)ke, 9TOOBI 00ITee KOJMYECTBO aBTOOYCOB, BBIXOJANINX HAa JIMHUIO B TCUCHUE
CYTOK, OBLJTO MUHUMAJTHHBIM.

MaremaTnuyeckas popmyMpoBKa

3aMeTHM, YTO €CJIM OPHCHTHPOBATHCS HA OONICTIPUHATHIH BOCBMHUYACOBOU
rpaduk padorer  6:00 — 14:00; 14:00 — 22:00; 22:00 — 6:00, To oue-
BUJIHO, YTO B NEPBOM CMEHE JOKHO paboraTh He MeHblne 10 aBTOOYyCOB; BO
BTOPO — HE MEHbIIIe 12 aBTOOYCOB: a B TpeTheil — He MeHbIle 4 aBTo0ycoB. HTo-
ro, MUHAUMAJbHOE KOJIMYECTBO aBTOOYCOB, 3aJCHCTBOBAHHBIX B TEUCHUE CYTOK,
Oynet paBusATbea 10+12+4=26. Ognako 0oJiee BHITOJHBIM MOXXET OKa3aTbCs Tpa-
¢buK pabOTHI ¢ HaKJIAIbIBAIOIIMMHUCS ApPYT Ha Apyra cMeHamu. Hampumep, pac-
CMOTpUM cleayromuii rpaguk paboTel aBTOOYCOB.
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[lycTh X,- 4ncino aBTOOYCOB, BBIXOASIIMX Ha JUHUIO B 6:00, x,- ynucio as-
T0OYyCOB, BbIXomamux Ha JuHUIO B 10:00, X, - 9rcio aBTOOYCOB, BBIXOSIINX HA
muHuio B 14:00, x, - yucino aBTOOYyCOB, BBIXOAAIMX Ha JuHMIO B 18:00, X, - yncio
aBTOOYCOB, BEIXOAAMX Ha JuHUIO B 22:00, X,- 4UCIO0 aBTOOYCOB, BBIXOMSIINX

Ha quHMIo B 2:00. Torna Mel mojgydaeM CIEAYIOIYI0O MaT€MAaTHYECKYI0 MOJEIb.
OrpaHnuenus:

X, +Xs 210

X, +X, 24

X, + X3 =6

Xg +X, 212

X, +Xs= 4

Xs +Xg =0

X, >0,j=12,.,6

LeneBas QyHKIUS: Z = X, + X, + X3 + X, + X5 + Xg — Min

OTMeTuM, 4YTO MOCJIEIHEE HEPABEHCTBO B CUCTEME HEPABEHCTB BBITOJIHSIETCS
aBTOMATUYECKH, CIEA0BATEIIBHO, €r0 MOXHO UCKIIIOUNTh. AHAJIN3 JAaHHOW MOJe-
JU TPUBOJAMT K CIEAYIOIIEMY ONTHMAaJbHOMY PELIEHUIO: TPeOyeTcs TOJbKO 22
aBToOyca. Takum oOpa3om, BapbUpOBaHHE BbIOOpa Hayana CMEH MO3BOJISET CyIle-
CTBEHHO YJIy4yllIaTh PEIIEHNE — YMEHbIIATh CYTOUYHYIO TOTPEOHOCTh B aBTOOyCax.

1.4 3agaua o packpoe Wi MUHUMH3AIUU 00Pe3KOB

ATenbe Mo MOUIMBY KEHCKUX KOXKaHBIX KYpTOK pacroJiaraeT KyCkaMu KOXKU
ompeiesICeHHOro pa3Mepa. s Mojenu, KoTopas bETCsl B 3TOM CE30He, TpeOyeTcs
2 neranmu tana A, 3 aeranu tuna B u 4 geranu tuna C. B pesynbrare aHanuza
BCEX BO3MOXXHBIX CIIOCOOOB pacKpos Marepuayia ObUIM MOJYYEHBI MATH Pa3HBIX

BapHaHTOB, CXCMATUYCCKHU IIPCACTABJICHHBIX Ha pI/ICI

[TepBbiii BapuaHT 16 KB. AM

A B *kkhkhkikik

*kkhkhkikik

Bropoii BapuaHnt 8 kB. 1M

*kkkk

B

@)

*kkkk

@

Tperunii BapuanT

A

@)

@)
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YerBepThlil BapuaHT 24 KB. IM

B B *hhkkkhkkhkkhkkhkkihkiihkiiikk

*hhkkkhkkhkkhkkhkkihkiihkiiikk

[IsThIi BapuaHT § KB. AM

A A *

Puc.1. IlaTp BapuaHTOB packposi KOXHU
3amTpuxoBaHHas YacTh MpeJCcTaBsieT cobor oTxonpl. Ha merans A yxoaut 40
KB.IM KOH, Ha Aetanb B — 32 kB.aM k0kH H jetanb C — 24 KB.IM KOKH. ATeElbe
uMeeT 3aka3 Ha 100 xkyptok. TpeOyercs HaliTH codyeTaHHWE BApUAHTOB PACKPOS
KOXHU, TP KOTOPOM HMMEIOIIUINCS 3aka3 OyJeT yIOBJIETBOPEH ¢ MUHUMAJIbHBIMU
MIOTEPSIMH.
MaremaTnueckas popmyJIMpoBKa
Onpenenum nepeMeHHbIe CIEAYOMUM 00pasoM: X, j =12,..,5 - KOIMYECTBO Kyc-

KOB KOXH, PACKPOECHHBIX IO j- My BapHaHTy. Torma neraned tuma A mOJIy4uM
X, + X3 +2X; IOTYK, THOA B, X, + X, + 2x, UTyK 1 Tuna C mTykK.
O0o3HauuM yepes VY,,Y,,Y, U30bITouHOE KonmuuecTBo aeraneil A, B, C, coorBet-
CTBeHHO. Torma
Y, = X, + X5 +2X; — 200
Y, =X +X, +2x, —300
Y; = 2X, +2X, —400
OO1iee BbIpakeHHE ISl CYMMapHOM BEJIWYMHBI MOTEPh KOXKHU ( B €AUHU-
1ax IIomaan) OyaeT UMETh CICAYIOIINI BU/I:
16x, +8x, + 24X, +8xs + 40y, + 32y, + 24y,
Taxum 00pa3oM, MbI MOJIYUUITH CIEAYIOLIYI0 MATEMATUYECKYIO MOJIEIb:
X, + Xy +2Xs —y; =200
X, +X, +2X, =Yy, =300
0x, +2X, + 2%, -y, =400
X; 20,j=12,.,5Y, >0k =123.
Z =16x, +8x, + 24X, +8x; + 40y, +32y, + 24y, — min

Pemenne >THX ¥ MOJOOHBIX 3a/lay OCYIIECTBISECTCS C IMOMOIIBIO Pa3HBIX
METOJ/IOB JTMHEHHOTO MpOTpaMMUpOBaHus (TpaduuecKkoro, CUMILIIEKC-METO/Ia, BET-
BeW U rpaHull u ap.). B HacTosee BpeMsi OHO peaii30BaHO HAa OCHOBE MpHUMeE-
HCHHS DJIEKTPOHHBIX Tabmmi MS Excel.
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1.4 3apaun JMHEHHOr0 NPOrPaAMMHPOBAHMS
JJIS1 CAMOCTOATEJILHOI'O PelleHUs

3anaua 1. Ha ogHOM U3 mpeAnpusaTuil B CEUAIN3UPOBaHHBIX OacceiiHax  pas-
BOJST Ha MPOJAXy JBa BHUJA PbIO: KapmoB U OKyHeW. [Ipu 3ToM  HCHONB3yIOTCS
nBa BuAa kopMma: k, u k,. CpeqHssi macca Kapria COCTaBJs€T 2 KI, OKYHSI — | KT.
Kapn B cpennem notpebisier 1 enuuuiy kopma k, ¥ 3 equHUIBI KopMa k, B JIEHb,
OKYHb — 2 elMHUIBI KopMa k, U 1 equHuiy kopMa k, . EsxxeTHEBHBIN 3amac KopMa
k, cocraBiset 500 enunun, kopma k, - 900 enuHui. B kakom KOJIMUECTBE CIEAYET
Pa3BOJAUTh KaXK]IbIil BUJ pbIObL, YTOOBI MaKCUMH3UPOBATh UX 0011yI0 Maccy? [1pu
3TOM YTOOBI BBIOJIHUTh UMEIOIIMNCS 3aKa3 OKyHEW JOJKHO ObITh He MeHee S50
oco0ei.

OtBer: x, =200,x, =120,Z . = 640.
3amaya 2. @upma «Pycckuil 4alHBIM JOM» MPOU3BOJIUT U MPOJAET ABE MapKu
yas — «bosgpckuin» n «Kyneueckuin». it ©X U3roTOBJIEHUS UCIIOIB3YIOTCSA OJHU U
TE K€ COpTa 4Yasi B pa3HbIX IPOIOPLHUAX, KOTOPbIE yKa3aHbl B Tabnuie. B 310l ke
Ta0JIMIIE YKa3aHbl THEBHBIC 3aIIaChl MHIPEIUEHTOB U MPHUOBUIb OT MpoAaxu | Kr
IrOTOBOW MPOAYKIUHN:

Tabnuya 1.4
WHrpennenTsl «bostpckuinn «Kyneuecknit» 3amac
Ha JIeHb, KT
LetinoHCKUI Yait 0,6 0,3 54
Nupuitckuii yai 0,3 0,2 48
I'py3uHckuii 4aii 0,1 0,5 36
[Tpu6sLIb, y.e. 18 14

CocTaBUTh JHEBHOW TJIAH BBITYCKA MPOIYKIUHU, MIPH KOTOPOM HPUOBLTH (PUPMBI
OyJeT MaKCUMAaJIbHOM.

OtBer X, =60,%, =60,Z,, =1920.
3amaua 3. B pecropanax «McDonald’s» Obut mpoBeieH KOHKYPC Ha CaMyro TIOITy-
JsIpHYI0 Tpoaykuuio. Haubonbliee npu3HaHue NMOMYYWIIM JIBa BHJA CEHIBHYEH:
yu30yprepsl U ramMOyprepsl. st MpUroToBiaeHUs: CeHABUYEH TpedyeTcsl ropuunua,
KETYYII, MSICO, U CBIP B MPOMOPLHUSIX, KOTOPHIE YKa3aHbl B TAOIUIIE:

Tabnuya 1.5
Nurpenuent YuzOyprep I"amOGyprep 3amac pecypcoB
Ha 1 yac
['opuunna 0,6 M 0,6 M 27 M
Ketuyn 8 M1 5 M 300 mn
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Msico 40r 651 2600r
Crip 15t 0 450t
[Tpu6bLIB,Y.C. 20 15

Kakoe xonmmuecTBO CEHABMYEH KaKIOTO BHJA HY>KHO M3TOTABJIMBATh B 4ac,
4TOOBI MPUOBLIH pecTOpaHa ObuTa MakcUManbHOU? [Ipu 3TOM HYXHO y4ecTbh, UTO
JUTsT 00eCIeYeHus] aCCOPTUMEHTA CeHIIBUUYEH KaXKJIOTO BUIA JAOHKHO  IPUTOTAaB-
JUBaThCS HE MeHee 15 mTyk B 4ac.

OtBeT: X, = 25,%, =20,Z,,, =800.
3anaua 4. [Ipennpustre Mo MPOW3BOACTBY CIUIABOB I[BETHBIX METAJUIOB CIICIIHA-
JU3UPYETCs Ha IPOU3BOJICTBE JIATYHU M HEM3UIBOEpOB. 3aTpaThl PECypCcoOB HA M3-
TOTOBJICHHE Ka)KJIOTO CIUIaBa, MX JTHEBHOMW 3amac U MpUOBLUIb OT MPOJAXKHA  OJHOU
TOHHBI CIUJIaBa TPEJICTABIICHBI B TAOJIUIIE:

Tabauya 1.6
Pecypcer JlaTyHb Heiizunboepsr JIHeBHOI 3amac
HalT HalT pecypcea, T
Menn 0,5 0,75 8,25
Huxenb 0,04 0,1 1
Huak 0,45 0,25 5
[TpuObLs, y.e. 600 1120

CocTaBuTh THEBHOM ILJIAH BBIMYCKA MPOAYKIHH, IPU KOTOPOM IPEANPUITHE
HOJyYUT MaKCUMaJIbHYIO TPUOBLIb.
OtBer: X, =3,75,X, =85,Z,_, =11770,

3amauya 5. ®apmaneBTuyeckas pupma i U3TOTOBJICHUS JBYX BHUOB CEPACUHBIX
MpenapaToB UCIOIB3YET TpH MoiydadbpukaTa: GEHOTEPO, AMHATPUMN, FHATATPHUIL.
Nx nueBnou 3amnac coctapisieT 400, 1500 u 900 kr, cooTBeTcTBEHHO. B pe3ynbrare
CMEIIMBAHUS 3TUX TPEX KOMIIOHEHT B mponopuuu 1:3:1 momyyaroT cepaeuHblii
Ipernapar 3Har, a Ipu CMEUIMBAaHUUA B mporopuuu 1:5:3 — cepaeuyHbll npenapar
JHBAC.

[TpuObLIL OT peanu3anuu OJHOro Kuiorpamma sHana cocrasiser 300 y.e., a
OT pean3alliu OJHOro Kujiorpamma sHBaca — 400 y.e. onpenenuTh THEBHOM IIJ1aH
BBINTYCKa MPOIYKIUHU, TP KOTOPOM (pripMa MOITYyYUT MaKCUMAJIbHYIO TPUOBLIIb.

OtBer: X, =250,%x, =150,Z,, =135000

3agaya 6. KomOuHat o nepepaboTke (ppyKTOBO-SATOAHON MPOIYKLIUU IPOU3BO-
TUT MapMmenaa u PpyKTOBBIM  KOHIIEHTpAT. [|Jisi M3TrOTOBIIEHUS KaXKJIOTO BHJA
NPOAYKIMKA HEOoOXOAMMBbl BoOAa, caxap U QpykKrTsl. [Iponopuun, B KOTOPHIX OHU
UCITIOJIB3YIOTCS, @ TaK)Ke MPHUObUTh OT TPOAAXH TPOIYKIIMK YyKa3aHbl B TaOIUIIE.
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CKOJIbKO TOHH MapMmenaaa u GpPyKTOBOTO KOHIIEHTPATA JIOJDKEH BBITYCKATh KOM-

OuHAT, 4YTOOBI MOJYYUTh MAKCUMAJIbHYIO MPHUOBLIE?

Tabnuya 1.7
Pecypcel Mapwmenan,t @pyKTOBBIN JIHeBHO 3amac
KOHLIEHTpAT, T pecypcea, T
Boga 0,5 1 6
Caxap 1 1 8
DpyKThI 1 14
[Tpu6bLIE, y.C. 7 10

OtBert: X, =4,X, =4,Z,, =68.

3agmauya 7. B pe3ynbrare IpOBENEHHOIO TEXHUKO-DKOHOMHMYECKOIO aHajlu3a Ha
IIMBOBAPEHHOM 3aBOJI€ BBISICHUIIOCH, UTO pa3padO0TKa, MPOU3BOACTBO U MPOJIBHKE-
HUE HAa pbIHKE OOJBIIOTO aCCOPTUMEHTA MHBA «ChEIAIOT» T'POMAJHYIO YacTb
PUOBLIH.

[TpoBenss MapKETUHIOBOE HUCCIIEIOBAHUE OTPEOUTENBCKOTO CIIpOca, PyKo-
BOJICTBO 3aBOJa MPHUILJIO K BBIBOAY, YTO OOJBIIMHCTBO MOTPEOUTENEH Mpeanoun-
TAlOT JABHO M3BECTHBIC, IIPUBBIYHBIE COPTA NMBA. bBBUIO NPUHATO pelieHue o
JAJbHEUIIIEM BBIIYCKE TOJBKO ABYX cOopTOB muBa — «C» u «II». lma mpownsBox-
CTBa MHUBA TPEOYIOTCS COJIOA, XMEJb U BOJA.

Ha ocHoBe umMeronmxcsi JaHHBIX O 3aTparax KaXkJOoro pecypca Ha OJMH
JUTP NHUBA Tepel] 3KOHOMUCTaMHU Obljla MOCTaBJIeHA 3aJjaya pacCuuTaTh JHEBHOM
IUIaH BBINYCKAa MPOAYKIMH, NPHU KOTOPOM IMBOBAPEHHBIA 3aBOJ IOJYYHUT
HanOOJIBIITYIO TPUOBLTb.

Tabnuya 1.8
Pecypcsl «C» «II» JIHeBHOM 3anac
pecypea, 1
Conon 0,3 0,4 800
XMelb 0,1 0,2 400
Bona 0,6 0,4 1000
[Tpu6bLIB, y.c. 10 12

OtBeT: X, =666 2/3,X, =1500,Z,,, = 24666 2/3.

3apaua 8. DkcnepuMeHTanbHas Jlabopatopusi «IBEHTa» B Ka4eCTBE HOBEUIIEH
pa3pabOTKU Hayaja BBIMTYCK W MPOJAXY OIBITHOM MapTHUU 00pa3lioB — Kpema JJis
OBICTPOTO POCTAa HOTTEW W Kpema JIJIsl Teja, CIOCOOCTBYIOMIETO CHUKEHHUIO Beca.
JI71s1 M3TOTOBJICHUS KaXKJIOTO0 YHUKAJIBLHOTO KpEeMa MCIOJIb3YIOTCSI aKTUBHBIE Bellle-

CTBa — TMaIypoOH, KapOOMoa U aJJITAHTOWH (OCTaJbHBIE WHTPEIUECHTHI UMEIOTCS B
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n30bITKe). [loCKONMBKY TApTHS SBISETCS ONBITHOW, THEBHOW 3amac PecypcoB He-
BEJIUK. 3aTpaThl KaXKJI0T0 pecypca Ha U3roTOBJIEHUE OJHOTO (hjlakoHa Kpema, mpo-
THO3UpyeMasi IPUOBUTH OT TIPOJAKH OJHOTO (IaKOHA KpeMa M KOJIHMYECTBO pecyp-
COB, KOTOPBIMH JTAOOpATOpHUS pacioliaracT Ha OJ[MH JICHb MPHUBEICHbI B TaOJIUIIE:

Tabnuya 1.9
Pecypc Kpem s Kpem s JIHeBHO 3amac
Tena, I HOI'TEH, I pecypca, T
['manypon 1 1 )
Kap6omon 3 2 12
AJIaHTOUH 5 1 15
[TpuOsbLs, y.e. 6 5

Heobxoammo cocTaBUTh THEBHOM IUIAH BBIMTyCKA MPOAYKITUHU, IPH KOTOPOM J1a0o-
paTopus MOTYyYUT HAUOOIBITYIO IPUOBLIB.
OtBeT: X, =2,%X, =3,Z,,,, = 27.

3apauya 9. Ha kone3aBojie «Bocxomy 3aHMMarOTCs IJIEMEHHON paboToM 10 pa3Be-
JICHUIO JIBYX IOPOJT JIOMIAJeH — YMCTOKPOBHAS BEpXOBas W TpakeHeHCKas. J[is
obOecricueHUsT HOPMAJIbHBIX YCJIOBUM BBIpAIIMBAHMS JIOMIAACH, OHU JIOJDKHBI I10-
Jy4aTh B JICHb OMPEICICHHOE KOJIMYECTBO KOPMOB, KOTOPOE yKa3aHO B TaOJIHIIE.
Taxoke B TabnuIle ykazaHo o0Iee KOJMYeCTBO KOpMa KaKJI0ro BHa, KOTOPBIM KO-
HE3aBOJI pacrioyaraeT Ha JIeHb W MPUOBLIL OT peaTn3alyy JIOMaan JaHHOW IOpo-

JIBI B Y.€.
Tabnuya 1.10

Bun xopma YucTokpoBHas TpakeHeHcKas, JIHeBHOI 3amac

BEPXOBas, KT KT KOpMa, KT
Ceno 2 3 180
Osgec 4 1 240
SumeHb 6 7 426
ITpuGsiis,y.e. 1600 1200

CKOJIBKO JIOIIaJIel KaXkKI0M MOPObl HY’KHO BBhIpAlMBaTh, YTOOBI IPUOBLIL KOHE-
3aBoja ObUIa MaKCHUMAaIbLHON?
OtBer: X, =57,X, =12,Z __ =105600

3agaua 10. ['OpHOIBDKHBIN KypOPT NPEAOCTABISIETCS HA OMPEAECICHHOE BpeEMs
JUTSI TPEHUPOBOK OJIMMITHIICKON COOPHO#, a B OCTAIBHOE BPEMS OTKPHIT IS JIF0OH-
Tenbckoro katanusi. OH padoTaer exxenHeBHO ¢ 10 yacoB 10 22 yacoB. MOIIIHOCTh
MECTHOM 3JIEKTPOCTAHIIMM TaKOBa, YTO OHAa BHIPAOATHIBAET JJICKTPOIHEPTHUIO HA
cymmy He 0osee 1 000 y.e. B Henemto, u3 kotopoi 100 y.e. HEOOX0AMMO 3aTpayuu-

BaTb Ha OCBCIICHUC.
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OcTanpHble CpeACTBa UAYT Ha pabOTy MOABEMHUKOB. Bo Bpems TpeHupo-
BOK COOpHOI Ha CKJIOHE pabOTaeT OJIMH MOJABEMHUK, KOTOPBIN 3aTpauuBacT 3JIEK-
TPO3HEPIHIO Ha 5 y.e. B 4ac, i1 KOMMEPUYECKOro KaraHus ( B CPEAHEM KOJIUYe-
CTBO KaTaroImMxcsi cocTaBisieT 50 4enoBeK ) 3alyCKaroT YEThIpe aHAJIOTMYHBIX
MO/TbEMHHKA.

Cpenu otasixaronmx 100% monb3yroTcs TOAbEMHUKOM, MPUOBLTH OT KOTO-
poro cocraisieT 4 y.e., 60% OepyT Ha MPOKAT CHAPSKEHUE, UTO MPUHOCUT MPU-
ObUIb 3 y.€. B yac 3a KOMIUIEKT, 10% HaHUMaKOT HMHCTPYKTOPA, YTO MPUHOCHUT KY-
pOpTYy elle 1o 5 y.e. J0X0Aa € KaKI0ro 00ydarolerocs.

Paccunrarh, Kakoe KOJIMYECTBO YacOB B HEAENIO CKJIOH JIOJKEH OBITh
IPEIOCTABIEH OJIMMIIMMCKON COOpPHOM M Kakoe JOJDKEH ObITh OTKPBITHIM JUIS
JHOOUTENBCKOTO KaTaHUs, €clii COOpHasi IUIAaTUT 3a apeHay ckioHa 105 y.e. B yac
( cro/1a BKJIIOYEH MOJBEMHUK) U €l HEOOXOAMMO ISl TPEHUPOBOK HE MEHee JBa-
JaTh 4acoB B Hezento. [IpuObuib 0T paboOThl TOPHOJBIKHOTO KypOpTa J0JKHA
ObITh MAaKCHMaJIBHO BO3MOXHOM.

OrtBer: x, =52,x, =32,Z,,,, =15540.

Tema 2. UccaenoBanue npoueccoB ynpaBjieHUs
HA OCHOBeE CeTeBbIX METO/10B

Onnum u3 3QGEeKTUBHBIX CITOCOOOB MPEACTABICHHUS M YNPABICHUS CIIOXK-
HBIMH TIPOLIECCAMU SIBJISIIOTCS. METOJBI CETEBOTO TUIAHWPOBAHUSA W yIPABICHHUS
(CITY) [2,3,6].

Metonsl CIIY npumeHsitoTcs B pa3audHbIX cepax: IpHu MPOBEICHUH Map-
KETUHTOBBIX HCCIIEIOBAHUN, MPOEKTUPOBAHUM OIBITHO-KOHCTPYKTOPCKHUX pa3pa-
O0TOK, OCBOGHUH OMBITHOTO U CEPUITHOTO MPOU3BOJICTBA MPOAYKIINH, YIIPABICHUH
CTPOUTEIHCTBOM OOBEKTOB, pa3pabOTKe OW3HEC-TUIAHOB M MPOEKTOB, PECTPYKTY-
pHU3aIuu JEHCTBYIOIIETO MPOU3BOJICTBA, MOATOTOBKE M PACCTAHOBKE  Pa3IMYHBIX
KaTeropuii nepcoHasia, ynpaBjieHU HHHOBAIMOHHON JesTeIbHOCTHIO U T.II.

B ocnose CIIY nexut cereBas Mojielb, rpaduieckoe npeicTaBIeHUue KOTo-
poli Has3biBaeTca ceTeBbIM rpadukoM. CereBass MOAENb MPEJICTaBISET COOOM
IJIaH BBITIOJHEHUST HEKOTOPOTo KOMIUIEKCa B3aMMOCBSA3aHHBIX padoT (omnepartiuii),
3aJJaHHOTO B BHUJI€ CETH, B KOTOPOI OTpa)aroTCsl BCE JIOTMUECKHUE U XPOHOJIOTHYe-
CKHE B3aMMOCBSI3U U PE3yJbTaThl BBHIOIHSAEMBIX paboOT, HEOOXOAMMBIE IS J10-
CTIKEHUSI KOHEUHOM IeNu TIaHUPOBAHUS.
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CereBoil rpaduk yka3plBaeT pabOThl, UX MOCIEI0BATENILHOCTh, a TaKXKe
BpEMs UX BBITIOJHEHHUS, HEOOXOAUMBIC JIJIs OKOHYAHUS BCEX BUOB JIEATEIbHOCTH
HE M03XKE 33JJaHHOr0 WK IUIAHUPYEMOTO CPOKa.

OCHOBHBIMU JIEMEHTAMU CETEBOM MOJIEIIU SIBIIAIOTCS PaObOThI U COOBITHS.

PabGota mpexncraBnser co0OOi BBIMOJHEHHWE HEKOTOPOTO MEpONPUATHS,
HaIpUMED, BBHIMOJIHEHUE ONPEEICHHON TEXHOJIOTMUYECKOM, YIPaBIEHYECKON UK
npyroii onepauuu. PaboTa cBsi3aHa ¢ 3aTpaTaMyd BPEMEHHU U PECYpPCOB, OHA JIOJIXK-
Ha UMETh Havyayio U KoHel. Ha ceteBom rpacduke pabota uzoOpaxaercs  CTped-
koi. COOBITHSIMH Ha3bIBAIOT HAYAIbHBIE M KOHEUHBIE TOUYKH padOThI, HaIMpHUMeEp,
HAYyaJio Wi OKOHYaHUE MPOU3BOJICTBEHHON OMEpPAIIUH.

[Ipennonaraercs, 4To COOBITHE HE UMEET MPOJOKUTEIHLHOCTH U HE TPEOy-
eT 3aTpar pecypcoB. CoObITHE MOXKET HauaThCs TOJIBKO TOI/A, KOT/la 3aKOHYATCS
Bce paboThl, emy mnpeauiectByromue. [locnenyronme pabOTbl MOTYT HadaThCs
TOJIBKO TOTJa, Korjaa coObiTue cBepuintcs. CoObITUS Ha rpaduke H300pa)karoTcs
KpyXKaMu. Beiaenstor ucxoaHoe u 3aBepuiaroniee coObitus. Mcxonnoe coObiTue
HE UMEeT NPEIIECTBYIOUINX padoT U coObITHIA. 3aBepiiaroliee coObITHE HE UMe-
€T MOCJEAYIOMMNX PadOT U COOBITUH.

2.1 IlocTpoenne M pacyer cereBOM MOJEJH

CereBoii rpaduK COCTaBISIETCS HAa HAYaJIbHOM 3Tare TUIAHUPOBAHUS TPO-
ecca.

Brauane nmimanupyemblid mporiecc pa3OMBaeTcsi Ha OTIEIbHBIE paOOThI, CO-
CTaBJIACTCS MepeUYeHb padOT U COOBITUH, TPOTYMBIBAIOTCS UX JIOTUYECKUE B3aUMO-
CBS3M M TIOCJIENOBATEILHOCTh BBIMIOJHEHUS, PAOOThI 3aKPEIUISIIOTCS 32 OTBET-
CTBEHHBIMH UCTIOTHUTEIAMU. C UX TTOMOIIBIO OLIEHUBAETCS IJIUTEIBHOCTD KaXI0M
paboThl. 3aTeM cocTtaBisieTcs ceTeBoi rpaduk. Ilociae ymopsgoueHus CETeBOTo
rpaduka pacCUYMTHIBAIOTCS MapaMeTpbl coObITHII U paboT. [lanee MIPOBOAUTCS
aHaJu3 ¥ ONTUMU3AIUS CETEBOTO rpaduka, KOTOPBIM TP HEOOXOIUMOCTU CTPOUT-
Csl 3aHOBO C TIEPECMOTPOM TapaMeTpoB coObITUii 1 paboT. [Ipu mocTpoenuu ce-
TeBOro rpadguka HeoOXoAMMO coOoaaTh psii  npasui: 1. B cereBoii moaesin He
JHOJIKHO OBbITh COOBITHI, U3 KOTOPBIX He BHIXOJAUT HHU OJHA padora (ayra), 3a
HCKJIIOYEHHEM 3aBeplialmero co0bitus. 2. B cereBoii Moaenu He JOJKHO
ObITH COOBITHI, B KOTOPbIE¢ HEe BXOJUT HU OJHA padora (ayra), 3a HCKJIKYEHHU-
€M HCXOJHOro coObiTus. 3. B ceTn He I0/ZKHO OBITh 3AMKHYTbIX KOHTYPOB H
nereJib, T.e. MyTel, COCAUHSIONINX HEKOTOPbIe COOBITHA C HUMH cCaMUMM. 4.
JIroObie 1Ba  COOBITHS T0JKHBI OBITH HEMOCPEJACTBEHHO CBSI3aHbBI He 00-
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Jiee, 4eM OJHOU padoToii. 5. B ceTn pexomMeHayercsi UMeTh OJJHO UCXOJHOE
U O/THO 3aBepuIaoniee coObITHE.

Ecnu B cocTaBlIeHHOHN CE€TH yKa3aHHbIE ITpaBuila HE COOJIFOAAOTCS, TO LEe-
cOo00pa3HO 00ECMEeYNTh WX BBIMOJHEHUE C MOMOIIbIO BBEACHUS (UKTHUBHBIX pa-
00T 1 cOOBITHIA.

Kaxnas pabota xogupyercs MHAEKCOM C HOMEpaMu COOBITUH, MEXKIY KO-
TOpBIMU OHa 3akitoueHa. CoBepIIeHWE COOBITHS 3aBUCUT OT OKOHYAHHS CaMOU
JUIMHHOW M3 BCEX BXOJAlIUX B Hero pador. IlocienoBarenbHble pabOThl U CO-
ObITHS (DOPMHUPYIOT ITYTH, KOTOPBIC BEIYT OT UCXOJHOTO COOBITHS K  3aBEpIIaiO-
miemy. [loaHblil myTh - J1000# MyTh, HAYAJIO KOTOPOI'O COBMA/IAET C HCXOJIHBIM
COOBITHEM CETH, a KOHEI[ — ¢ 3aBepinaronum. Hanbosiee mpo1omKUTENbHbBIN T0JI-
HBII IIyTh B CETEBOI MOJEIHN HAa3bIBaeTCSd KpuTudeckuM. OH ompenenseT Bpems
BBINOJIHEHUSA TPOEKTa B 1eoM. OCHOBHas 3ajlaya CETEBOr0 IUIAHUPOBAHUSA —
HAaXO0XXJICHUE KPUTHUUYECKOIO IMYTU U ONPEHECICHUE BO3MOXKHOCTEM €ro  Co-
KpalleHus (ONMTUMHU3ALINH).

[Ipu aHanm3e ceTeBbIX MOJENEH, MPEXKAE BCEr0, BHIUNUCIIIOT UX BPEMEH-
Hble mapaMeTpbl. K OCHOBHBIM BPEMEHHBIM IMapamMeTpaM OTHOCATCS MPOJOJIKH-
TEJIBbHOCTh KPUTHUUECKOTO MyTH (KPUTUUECKUN CPOK), PE3EPBBI BPEMEHU COOBITUI
U pe3epBbl BpEMEHU PabOT.

Kputnueckuii myTh — 3TO HamOoJiee MPOTSHIKEHHBIN MO0 BPEMEHU TOJHBIH

IyTh; €r0 MPOJODKUTENLHOCTE M ONPENEIIET KPUTHIECKUM CpoK (t,,). Kpurnue-
CKUX IIyT€ Ha ceTeBOM TIpadUKe MOKET ObITh HECKOJIBKO.
PanHuii CpoK t (j) CBEPIICHUS COOBITHS j — DTO CaMblii PAHHMI MOMEHT,
K KOTOPOMY 3aBEpILAIOTCs BCE pabOThI, MPEILIECTBYIOLIUE 3TOMY COOBITHIO:
t, () = max(t, (i) +t(, ),
. . (2.1)
(i, j) eU;

rae U, —MHOXKECTBO paboT, 3aKaHYMBAIOLIMXCA | -M  COObITHEM; t (i) — paH-
HAM CPOK CBEpIICHHMS HA4yaJdbHOIO COOBITHA pabdotel  (i,j); t(,j) —
IPOIOJDKUTENLHOCTE paboTel  t(i, j). IIpeanomaraercs, uro t (1) =0t (S) =t,,,rae
I,S - ICXOHOEC M 3aBepHIaroIIce COOBITHS, COOTBETCTBEHHO.

IMo3anuii cpoxk  t,(i) cBepuieHUs COOBITUSI | — TaKOW MpeaeabHbIH MO-

MEHT, TIOCJIE KOTOPOTO OCTaeTCsl POBHO CTOJIBKO BPEMEHHM, CKOJBKO HEOOXOIUMO
JUUIS1 BBITIOJTHEHUSI BCEX paboOT, CIEAYIONIUX 32 STUM COOBITHEM:
t, (1) =min(t, (j) -t(, j)),

(i, j)eV; @2)
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rae U, — MHOXECTBO padOT, HAYMHAIOIIUXCS | -M  CcOObITUEM; t, (j) — MO3IHUN
CPOK CBEpIICHUSI KOHEYHOTO COOBITHS paboThl (i, j). s 3aBepiraroiero  coObI-
THS S TpeAnonaraercs, 4to t,(S)=t,(S) =t,,.

Pe3epB BpeMenn R(i) coObITHS i TIOKa3bIBACT, HA KAaKOW MPEIEIbHO

JIOTTYCTUMBIN CPOK MOJKET 3a/IepkKaThCsl CBEpIICHUE COOBITHS | 0€3 HapylleHus
CpOKa HACTYIUICHHS 3aBEpIIAIOIIETO COOBITHS:

R(i) =t, (i) —t, (i) (2.3)
Pannunii cpoxk Hauaga pa6otsl (i, )

t,.(, ) =t,@). (2.4)
PanHuii cpoxk okOHYAHUSA PadoTHI (i, j)

o ) =t, () +1(, j) (2.5)
Ilo3aumii cpoxk Havasa padorsl (i, j)

ton (b 0) =1, () -1, J) (2.6)
IMo3aHMi CPOK OKOHUYAHUSA PAdOTHI (i, j)

tyo (i, ) =t, (J) 2.7)

PannHuit cpok cBepiieHust COOBITUS  j  4YacTO HaXOJAT 1o popmyJie

t, (J) = maxt, (i, j),

o . (2.8)
(i,j)eV j
a TIO3/THUM CPOK CBEPILICHUS COOBITUSL | — 1O hopMyie
t, (i) =mint_ (i, j),
() =mint,, i, ) 29
(i,))eUr
Ilonnblii pe3epB BpeMenun R, (i, j) paboTel (i, j) — ATO MaKCHMAaJbHBIH

3arac BPEMEHH, Ha KOTOPOE MOYKHO 3aJepKaTh HadaJlo pabOThl UM YBEJINYUTH €€
IPOAOKUTEIBHOCTh IPU YCIOBUH, YTO BECh KOMIUIEKC paboT OyAeT 3aBepllcH B
KPUTHYECKHAN CPOK:

R, (i, 1) =t,(J) —t, () —t(i, )) =1, (}) —t,, (3, J) (2.10)

CBoOoaHbIi pe3epB BpeMeHHu R (i, j) paboThl (i, j) — 3TO MakCUMaJlb-

HBII 3amac BPEMEHHU, Ha KOTOPOE€ MOXHO OTCPOYUTH WM (€Cclii OHA Hayauach B
CBOM paHHUM CPOK) YBEJIWYUTHh €€ MPOJOJDKUTEIBHOCTh MPHU YCIOBHH, YTO HE
HapYIIaTCs paHHUE CPOKU Hayaia BCEX MOCIENYIONUX padoT:

R, ) =t,(})-t, () -t(, j)=t,(}) -t .G, )  (2.11)
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Kputnueckue paboThl, Kak 1 KpUTHUECKHE COOBITHSI, PE3€PBOB HE UMEIOT.

MeToauKy pacdeToB MPOWJLTIOCTPUPYEM Ha TpUMEpPE CeTeBOoro rpaduka,
U300paXKeHHOTO Ha puc.2, 0. 31ech KaXIblil KPY>KOK, MOJAETUPYIOIIHI COOBITHE,
pas3zeneH quaMeTpaMy Ha 4eTblpe cekropa (puc. 2, a).

5
0
a
Puc.2. O6bsicHeHuE B TEKCTE
B Bepxnem cextope 3amuimiem Homep (mmdp) i cOOBITHS, B JIEBOM IO

MEpE BBIUUCIEHUI OyE€M 3alMChIBATh PAaHHUK CPOK t (j) COBEPLIEHHS COOBITHS
i , B IpaBOM — MO3IHUM CPOK t, (i), B HIOKHEM — pe3epB  R(i) BpemeHU COObI-
TUSA. PacdeTsl MPOBOASAT B YETHIPE ATANA: BBIYUCISIOT t,(J) , t, (i), R(i) u BBIIE-

JSIOT KPUTUYECKUU MYTh.
I 3ran. [Ipu BeUMCICHUN paHHUX CPOKOB CBEPIICHUS COOBITHIA MepeMera-
IOTCSL  TI0 CETEeBOMY TIpaduKy OT UCXOJHOTO coObITUSI 1 BIpaBo, MO MeEpe BO3-

pacTaHusi HOMEPOB COOBITUH.
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ITockoneKy t (1) =0, B IeBbIi CeKTOp KpykKa | 3amuceiBaem 0. 3atem pac-
cMaTpuBaeM coObITHE 2, B KOTOPOE BXOJIUT TOJIbKO ofHa padota (1, 2). B coot-
BETCTBMU ¢ (hopmynoit  (2.1) ckmagbiBaeM 4ucio t (1) =0 ¢ uuciom t(L2)=4 u
pe3yabTar t (2) =4 3amuChIBacM B JIEBBI CEKTOP KPYIKKa 2. AHAIOTMYHO HAXOIUM
t,(3)=t,()+t(L3)=0+5=5 U 3aMUCHIBACM B JICBBIA CEKTOP KpPYy’KKa 3.

IIpy BeIYUCIEHHN t,(4) YYUTBIBAEM, YTO B COOBITUE 4 BXOAAT JBE pabOTHI:
(1,4)u (3, 4). CocraBisiem e cymmbl: t () +t(L4) u t (3)+1(34). ITo hpopmyrne
(2.1) naxoaum

t,(4) = max(t, (1) +t(L4),t, (3) +t(3,4)) = max(0+6,5+7) =12,
MO3TOMY B JIEBBIM CEKTOpP KpyxKka 4 3anucbiBacM 12. AHAJOTMYHO BBIYHCIISIEM
paHHUE CPOKHM U BCEX OCTAJbHBIX COOBITUH, IOMHS, YTO MPOAOIKHUTEIBHOCTD

(GuKTHUBHOW paboThl mpuHUMaeTcs paBHOW (. B KoHIE BBIYMCIEHHI HAaXOIUM

t,(11) =26, 1. e. KpuTHYCCKUH Cpok. Mrak, t, = 26.

IT >ran. [lpu BeIUKCICHUN TO3JHUX CPOKOB CBEPILICHUS COOBITHI Tepeme-
HIAIOTCS 10 CETEBOMY T'pauKy OT 3aBEPIIAIOIIETO COOBITUS BIEBO, IO MEpe yObI-
BaHMs HOMEPOB coObITHi. IlockombKy t,(S)=t,(S), TO B IIPaBbIii CEKTOP KPYKKa
11 3anuceiBaeM 4ucio t (1) = 26..

PaccmatpuBaem nanee npenmectByroiiee coobiTue 10, U3 KOTOPOTO BBIXO-
JIUT TOJIbKO oxHa padorta (10, 11) mpomoimkurenbHocThiO t(1011)=3. Crnenona-
TeIbHO, 10 Gopmye (2.2) momyyaem t,(10) =t, (1) -t(1011) = 26 -3 =23. DTOT pe-
3yJbTaT M 3alMChIBAEM B NPAaBbId CEKTOp Kpyxkka 10. AHanormyHo Haxogum
t (9) =t, (10)—1t(9,10) = 23— 4 =19,

N3 cobbiTus 8 BIXOAAT TpuU padoTsl: (8, 9), (8, 10), (8, 11), moaromy omnpe-
JIEJISIEM TO3/THUN CPOK MO KaXKJ0M U3 THX padoT, T. €. COCTaBJsieM TPU PA3HOCTH:
t,(9)-t(8,9),t,(10)-t(810) m t,(11)-t(811). B coorBeTcTBUM ¢ dopmyioii (2.2) BbI-
OupaeM U3  HUX  MHUHUMQJIbHYI, KOTOpas U  OMNPEIEIUT t,(8),T.
e.t,(8) =min(19-2,23-526—-2) =17. DTO YUCIO W 3aMKHCHIBAEM B MPaBblid CEKTOP

KpykKa 8. AHAJIOTMYHO OMNPEIENSAIOTCS TMO3JHUE CPOKH CBEPIIEHUS U BCEX
OCTAJIBHBIX  COOBITUM CceTeBOro rpaduka. 3aMEeTUM TOJIbKO, YTO Pe3yJIbTaTOM
pacueToB JOJDKHO OBITH paBeHCTBO t,(1)=t,(1) =0.

III 3ran. /{ng omnpeneneHus pe3epBOB BPEMEHU COOBITHI B COOTBETCTBUU C (oOp-
Mysioi (2.3) JOCTATOYHO W3 YHMCEJI, 3allMCAHHBIX B IMPABBIX CEKTOPAX KPYKKOB,
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BBIYECTh YMCJIIA, 3alITMCAHHBIC B JIEBbIX CEKTOpax. [loyyeHHbIe 3HaUeHUsT 3aIUCHI-
BalOTCSl B HIDKHHE CEKTOPBI.

IV 3tan. Y kputHueckux coObITUI pe3epB BpeMeHU paBeH (0, Tak 4YTO paHHHE U
MO3/ITHUE CPOKH CBEPIIEHHUS COBIAJAIOT. B HameM npumepe KpUTUYECKUMH  SIB-
astotrest  coOwrtust 1, 2,5,8,9, 10 m 11, oHM W OmpenesnsioT KPUTHICCKUE
paboThl U KpuTHdeckuil myTh: 1—2—5—8—9—10—11.Bce ocranbHbIle BpeMeH-
HBIC TTapaMeTpPhl (CPOKM Havajla W OKOHYaHUs paboT, pe3epBbl BPEMEHH  pa-
0OT) JIErKO ONPENENAIOTCS 110 HAKJEHHBIM 3HAYECHUAM t, M t, Ha OCHOBE (OpMyYJI

(2.4)—(2.11). Tak, aus onpeneiacHUsT TMOJHOIO pe3epBa  BpEMEHHU paboThI
HAJI0 U3 YKCIIa, CTOAIIETO B MPABOM CEKTOpPE KPYXKKa, M300paKaIomero  KOHEY-
HOE cOOBITHE PAOOTHI, BEIYECTh YUCIIO, 3aMMCAHHOE B JIEBOM CEKTOPE KpPYKKa, CO-
OTBETCTBYIOIIETO HAYaIbHOMY COOBITHIO 3TOW pabOTHI, M TMPOJOJDKATEIHLHOCTD
pabotsl. Hampumep, R, (4,7)=16-12-1=3.

[TocTpoeHue ceTeBoil MOJENU U €€ MOCIEIYIONUN aHallu3 PacCCMOTPUM Ha
KOHKPETHOM TIpHMeEpe.

2.2 IIpuMep ceTeBOro MJIAHUPOBAHUS

[lepedyens pabOT 1O OpraHU3alMi Ha MPOMBINUICHHOW BBICTaBKE 3ayia IS
JEMOHCTpalMK 00pa3IoB NPOAYKILIHHU, BHITYCKAeMOW MPOU3BOICTBEHHBIM 00BEIH-
HeHueM, npuBeneH B Tabmuue 2.1. Iloctpouth cereBod TpaduK BBIMOIHEHUS
KOMILIeKca pabor.

Tabnuya 2.1
Conepxanue pabOTHI Hcxonnas Omnmpaercs
pabora Ha paboty
1 2 3
O060p 00pa3oB MPOIYKIIMH ISl BHICTABKU a, -
H3rotoriieHre WH()OPMAINMOHHBIX M PEKIAMHBIX MAaTepHAaJOB, a, a
yKa3zareJyiei, HaAnucen u T.1.
W3roToByieHre CTEHIOB U JAPYroro 0O0OPYMOBAaHUS IS YCTAHOB- a, a
KU 00pasIioB B JECMOHCTPAI[HOHHOM 3aJie
JlocTaBka 00pa3loOB B JEMOHCTPAIIMOHHBIN 3aj a, a
JlocTaBka B JEMOHCTPAIMOHHBIN 3aJl CTEH/IOB U JAPYroro ooopy- a, a,
JTOBaHUS
MoHTaX CTEHJOB W IPyroro 00OpyIOBaHHS a, a,
YcraHoBKka 00pa3ioB MPOMYKIIMU HAa CTEHIAX a, a,,
OdopmieHne 3aJ0B U CTEHIOB yKa3aTelsMH, HaJIHCIMH, pe- a, a,, a,
KJIAMHBIMH U HH(OPMAIMOHHBIMU MaTepUaIaMu
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PGHGTI/IHI/UI OTKPBITHS BBICTABKH d, dg

Pemenue.

O603HaunM pabOTHI B MOPSAJKE UX CIEIOBAHUS Yepe3 a,,a,,..,a, U JOMOJ-
HUM JaHHYI0 Ta0muiy 1 cTonOuom 2. YUuThiBasi TEXHOJIOTUYECKYIO 3aBUCUMOCTb
JpyT OT fpyra paboT, YCTAHOBUM HX IMOCIEIOBATEIBHYIO CBS3b, T. €. IS KaXK-
0¥ pabOThl yKa)KeM, Ha Kakhe pabdOoThl OHa «OmupaeTcs» (B AaHHYIO TaOIUIY
n00aBysieM elle OJWH CTOJIOeI).

a/@

4 a‘3
()

Puc.3. O0bscHEHNE B TEKCTE
[Ipucrtymnas k mocTpoeHuro cereBoro rpaduka (puc. 3), 3aMmeuyaeM, 4To pa-
0oTa a,, HE ONHpPAETCAd HU Ha KaKyl pabdoTy, MOATOMY OHa HM300pa3uTCs 1y-
TOM, BBIXOJAIICH M3 COOBITHS 1, O3HAYAIOIIETO MCXOIHBI MOMEHT, C KOTOpPOTO
HAYMHACTCSl BBHIMIOJIHEHHWE paccMaTpPUBAEMOTO KOoMIuiekca pador. Ha paboty a

onuparorcs paboTsl a,, a, ¥ a,, HOITOMY IyTd, COOTBETCTBYIOIIKE 3TUM pado-
TaM, Ha ceTeBoM Tpaduke OyayT clieloBaTh HEMOCPEJACTBEHHO 3a Myrod s (ot
COOBITHS 2, 03HAYAIOLIEr0O MOMEHT OKOHYAaHUs padOThl @, M Hadajo padoT a,, a,
u a,). Hapabory a, ommpaercs pabotra a,,a Ha Hee — paboTa a, , YTO U OT-
paXEHO Ha CETEBOM TpaduKe CISAYIOIMMH APYT 3a IPYyroM AyraMu a; U a,.
PaGora a, onupaercss Ha paboThl  a, U a, , HIOITOMY Jyra a, HUCXOJUT U3

COOBITHSL 5, 03HAYAIOUIErO MOMEHT, K KOTOPOMY 3aBEpIIECHbl 00€ 3TH padOTHI.
AHanoruyHas CUTyamnusi UMEeT MECTO | JJisi paboThl 3, , HICXOASIIEH U3 COOBITHS

6, KOTOpoe 03HayaeT (PaKkT BHIMOIHEHUS paboT a, U a,. [lyra a, cooTBETCTByET

nocjeaHel paboTe, a KOHEUHOE €€ COOBITHE 8 O03Ha4aeT MOMEHT 3aBepIICHUS
paboT BCEro paccMaTpHMBaEMOro KOMILIEKCA.
B Hacrosiee BpeMs CIIOXKHBIC 33J1a4d CETEBOIO MPOTPAMMHUPOBAHHS — pe-

HIarTCa C IIOMOIIBIO KOMHBIOTepa Ha OCHOBC HpI/IMeHeHI/Iﬂ BHCKTPOHHBIX Ta6HI/IH
MS Excel.
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2.3 3aga4ym ceTeBOro IJIAHUPOBAHMS ISl CAMOCTOSITEILHOTO
pelieHust
3apaua 1. Ha cetreBbix rpadukax, n300pakeHHbIX Ha puc.4, HAUTH OMIMOKH, CUM-
Tas, YTO KKIbIA TpaduKk UMEET OAHO HCXOJHOE | M OAHO 3aBepliariieeS Cco-

OO~
2 5 9

1 ( 3
Q
I
O

OBITHE.

| 8

o @%@S

Puc.4. O0bsicHEHHE B TEKCTE

3apaua 2. [loctpouTs QparMeHT ceTeBoro rpaduka, BKIOYAIOLIETO MATh pador,
eci padoThHl a,HM a, HauyaThl OJTHOBPEMEHHO, paboTa a,MOXET ObITh HayaTa TIO-

cJie BBITIOJIHEHUs PaboT a,;,a,,a,, padoTa a,MOXKET HAYaThCsl MOCIE BBIMOIHEHUS
paboTHI a, .

3anaua 3. [loctpouts dhparmeHT ceteBoro rpaduka, eciu Hadyaino padoThl a,  3a-
BHUCHT TOJIBKO OT OKOHYaHUS paboT 6§ U a,, Hauajao paboThl a,— TOJIBKO OT OKOH-
yaHus paboThl a,, HA4aJlo PabOThl a,— TOJILKO OT OKOHYaHUsI padoT a, U a,.
3anaua 4. [loctpouts (pparmeHT ceTeBoro rpaduka, coaepkaiiero mectb pador,
€CJIM Hadayio paboThl a, 3aBUCHUT OT pe3yibTaTa BBIIIOJHEHHS paboThl a,, paboTa
a; MOKET OBITh HayaTa MOCJI€ BBIIIOJIHEHUS] paboT a,,a,, padoTa a;MOXET ObITh
HayvaTta Mocye 3aBepIiieHus pabora, u a,.

3anaua S. [loctpouts parmeHT cereBoro rpaduka, €Ciid OH BKJIIOYAET CEMb pa-

OOT U Ipu 3TOM paboTa a, BBINOJHSIETCA Mocie paboT 6 U a,, paboTa a, HauMHA-
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eTCsI TIOCJIe BBIMTOJIHEHUsS paboThI a,, paboTa a,MOXKET OBITh BBITIOJHEHA TIOCTIE pa-
00T a, u a, , paboTa a, BBIMIOJHIETCS MOCIIE 3aBepIleHUs paboT a, U a,.
3anaua 6. [loctpouTth ceTeBoi TpaduK MO CISAYIONINM JaHHBIM: pabOTHI a,,a,,3a,

MOT'YT BBIIIOJHATHECA OOAHOBPCMCHHO ITIOCJIC CBCPIICHHUA HCXOJIHOI'O CO6BITHH, pa-
0OTBI 4,1 a; HAUMHAIOTCA IMOCJIC OKOHYAHUS pa60TBI B pa60TI>I dg U a,MOI'yT

HAYyaThCsl TOCJIE BBHIMOJIHEHUsT paboT a, U a,, Ha4alo padoT a, U a, 3aBUCHUT OT
pe3ynbTaTta paboThl a,, paboTa a,, MOXKET ObITh HayaTa MOCJIE BBHIIIOJIHEHUS paboT
a; M a,,K paboTe a,, MOKHO MPUCTYIMHUTH MOCIIE 3aBepIIeHHs paboT a,u a,, pado-
Ty a,, CJIEIyeT HauaTh MOCJIe OKOHYaHUs paboThl a, , paboTa a,; OyJeT BBINOJ-
HATBCS TOCJIE 3aBEpIICHUs] padoT a, , a,, U a;, .

3anaua 7. [loctpouts ceTeBOil rpaduk MO CIEAYIONIUM JIaHHBIM:

a) Tabruya 2.2
Ucxonnas pabora Omnwupaercst Ha paboTy
a, -
a, -
a, -
a4 a'1
a5 a2
ag a,
a7 a3 ’ a5
a8 a4 ! a6 ! a7
0) Tabnuya 2.3
Hcxonnas pabora Ommpaetcs Ha padoTy
aq -
a, -
a, -
a, a,, a,
a'5 a2’ a‘3
a6 aZ’ a3
a'7 a‘6
a8 a4’ a5 ! a7
B) Tabnuya 2.4
Hcxonnas pabora Omupaetcs Ha padoty
q -
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a, -

a3 &, &
a4 al

as Ch

as a4 ' a5
a; 84,85
a8 a3’ a'7

3agauya 8. CtpoutensHasi ¢GupMa-MOAPSAUMK MBITAETCS COCTaBUThH IUIAH padorT,

CBA3aHHBIX CO CTPOUTCIILCTBOM JOMaA IIO 3aKa3y. B Ta6J'IHI_I€ IIPUBOAATCA JAHHBIC

O IMOCJIICAOBATCIBbHOCTH pa60T, OTHOHICHHUAX NPEAMCCTBOBAHUA U IMTPOJOJIKUTCIIb-

HOCTAX pa60T. HOCTpOﬁTG COOTBCTCTBYIOIIYIO CCTCBYIO MOACIDb LA IIOCICIO-

BaTEJIbHOCTH padOT U MPOAHAIUZUPYHUTE €e€.

Tabnuya 2.5
Pabora | Onucanue pabor Henocpeacrsenno | [IpogomxuTenbHOCTD
MpeAIIeCTBYIONIUE | padOT, CyTKH
paboTsl
a Hauano 0
b PrITbe KOTIIOBaHA ¥ 3aJIMBKA OCHOBAaHUS | & 4
c 3amuBka OETOHHOTO (yHIAMEHTa b 2
d CoopyxeHue IepeBSHHOTO KapKaca, B 4
TOM YHCJIE KPBIIIH
e BrinosiHeHNME KUPIUYHON KIIAIKH d
f VYkianka KaHaJIH3alMOHHBIX W BOJOMPO-
BOJHBIX TpyO B IMO/JBAaIBHOM ITOMeETIe-
HUU
g 3anuBKa TOJa MOABaJIbHOTO momerie- | f 2
HUS
h YcTaHoBKa BOJOIPOBOIHBIX TPYO f 3
[ ITpoknanka npoBoIOB d 2
J VYcTaHOBKa OTOIUIEHUST M BEHTHJISLIMH d,g 4
k Kperienne  mrykatypHeix  TpyO u | i,),h 10
HITYKaTypHbIE pabOThI
I Krnagka mokpeiTus mona k 3
m YcraHOBKa KyXOHHOHM apMarypsl I 1
n 3aBepilieHre ClIecapHO-BOAOMPOBOIHBIX | | 2
pabort
3aBepuieHre IIOTHULKHUX paboT I 3
p KpoBenbHbIe pabOTHI M HAaHECEHUE THII- | € 2
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POU3OIIALINU
q Kpermienue BOAOCTOYHBIX TPYO p 1
r Knanka KoiekTopa JIMBHEBBIX BOJ c 1
S [{ukseBKa ¥ TOKPBITHE TIOJIOB JIAKOM ot 2
t [Tokpacka m,n 3
u 3aBepiieHHEe  YCTAaHOBKH 3JIEKTPo00o- | t 1
pyIOBaHuUs
v 3emisiHbIe PaOOTHI q.r 2
3anuBKa MEUIEXOIHBIX JOPOXKEK U Ona- | V 5
TOYCTPOKCTBO TEPPUTOPUHU
X Oxonuanue s,u,v 0

3apaya 9. PaccMarpuBaeTCsi MPOEKT MO OpraHU3alliyd cObITa HOBOTO H3/eus. B
Ta0JIuUIEe TPUBOAATCSA MPOJOLKUTEIHBHOCTH PaboT, HEOOXOAUMBIX ISl BBIMOJIHE-
HUS TIpoekTa. Haligure MUHMMAaIbHOE BpPEMs BBINIOJHEHHS MPOCKTA.

Tabauya 2.6
Homep | Pabortsl [IpenwecTByromue [IponomKUTENBHOCTD,
paboThI HEJeNH
0 [TnanupoBanue paboT - 3
1 CocraBnenue y4eOHOro IjiaHa 0 6
2 OT10o0p ciymarenei 0 4
3 [ToaroToBka OpPOITIOPHI 0 3
4 [TpoBenenne y4eOHBIX 3aHSATHI 1,2,3 1
5 [ToctaBka ob6pasuoB mpoxykuuu |0 4
6 [leuaTanue OpouIIOPHI 3 5
7 [TogroroBka pekmamabix wmare- | O 5
pHuaoB
8 Boinyck peknamMHBIX MarepuanoB | 7 1
9 Pacripoctpanenne OpoIIOpsI 6 2

3amauya 10.OyHaaMeHT 37aHUs OOJBHUIIBI COCTOUT U3 YETHIPEX MOCIEI0BATEILHO
COOpY’KaeMbIX CEKIM. J{7Is1 coopyKeHUsT KaXKI0H CEKITMM HEOOXOAMMO BBITIONTHE-
HUE TaKWUX paboOT, KaKk pHITbE KOTJIOBaHA, MOHTAX apMaTyphl U 3ajiluBKa O€To-
HOM.

PrIThe KOTJIOBaHA JUIS KAaKOW-IMOO OJHOM CEKIMM HE MOXKET HAYMHATHCS
JI0 3aBEPIICHUS 3TON palOThl JJIS MPEABIYIICH CEKIIMU. ITO kK€ OTHOCUTCA U K
3ayiuBke OetoHOM. [locie TOro kak BCe KOTJIOBAaHBI BBIPBHITHI, MOTYT HAYMHATh-
Csl CIIecapHO-BOAONPOBOIHBIE PAOOTHI, HO JI0 3aJIMBKH OCTOHA MOYXHO BBITIOJIHUTH
TonbKO 15% sTolt pabotsl. Ilocie mnoaroToBku ¢yHAaMEHTa KaKJIOW CEKIUU
MOXXHO Ha4YMHaTh BhIMONHEHHUE emie 10% ciecapHO-BOAOIPOBOIHBIX PadoT, eciu
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BBINOJIHEHBI npeabiayime 15% pabdotel. [locTpoiite ceTeBy0 Moaenb A 3TOTO
IIPOEKTA.

Tema 3. luHaMn4yecKkoe NMPOrpaMMHUPOBAHUE B UCCJIEIOBAHUHA
CHCTEM YIpaBJIeHUsA

JlnHaMu4eckoe mporpaMMUpPOBaHUe — ATO OOLIUN METOJ| PEIICHUs YIpaB-
JICHYECKUX 3a/]a4, Kora ollee pemeHne 3aMeHsIETCS PEIIeHUEM TOCIe0BaTeIb-
HOCTH 3aJ1a4, B KaXKJI0W U3 KOTOPBIX KOJIUYECTBO NMEPEMEHHBIX MEHBIIIE, YEM YK C-
JI0 IEpEeMEHHBIX BO Bcel 3aaaue [1,5].

[IpumMeHuM 53TOT METOJl K yIpaBJCHYECKOW 3ajaue, M3BECTHOM Kak 3ajadya
O pacrnpeeIeHUU PeCypCoB.

3.1. ®opmyaupoBKa 3a1a4M

[TycTh uMeeTcs HEeKOTOpasi cymMMa (PUHAHCOBBIX CPENICTB S,, KOTOPYIO HYX-

HO pa3feNuTh MEXAY JABYMS OTpacisiMU NMPOM3BOACTBA. IIpm 3TOM wu3BECTEH
rOJOBOM JIOXOJ KaXJOW OTpaciyd IpU BIOXKEHUM B 3Ty OTPACIb KaKOro-TO
KOJIMYECTBA CPEJCTB.

[lycTe mnpu BIOXKEHHMM B TIEPBYIO OTpacCib KOJMYECTBO (PHHAHCOBBIX
CPEACTB, paBHOE X , Mbl MOJy4a€M TOJOBOM J0XOJ, paBHbIM D, (X), a B cilyyae
BJIOKEHHMSI BO BTOPYIO OTpacib (PUHAHCOBBIX CPEACTB Y, MOJIy4aeM rof0BOU
J0X0[, paBHbIl D, (Y). IIpu 3TOM MBI 10ITyCKaeM, 4TO HE BCE CPEICTBA, BIOKEH-
HBIC B JIIOOYI0O U3 ITUX OTpaciield, UCIOJIb3YIOTCS 10 KOHIIA.

Jomyctum, 4to R, (X) — OCTAaTOK Ha KOHEIl IOJla IPM UHBECTUPOBAHUU X
CPEACTB B IEPBYIO OTpacib, a R,(Y) — IpU MHBECTUPOBAHUU CPEACTB Y BO BTO-
pPYIO OTpaCib.

TpebOyeTcs Tak ynpaBisiTh paclpeieIeHUeM CPEACTB B 00€ OTpaciiv, YTOObI
32 N JIET CyMMapHBIM J0X0J OT 00euX oTrpacieid ObUI Obl MaKCHUMAaJbHBIM.
Mgl pomyckaeM, 4TO B Hayaje KakJI0ro roja (KpomMe mepBoro) Mexay OTpaciisiMu
MPOUCXOJIUT MEepepaclpeeIEHe CyMMbl CPEJICTB, OCTaBIIMXCS OT MPEABIIYIIErO
roja.

3.2. MaremMaTn4eckasi MoJaeJb 3a0a4M

IIycte X, m Y, —3TO CpencTBa, KOTOPBIE BKIIAJBIBAKOTCS B IIEPBYIO U BTO-
PpYIO OTpaciib B Ha4ajie i- ro roga, U S;— OCTaTOK CPEACTB Ha KOHELl i - I'0 roja, i =
1,2,...,n.

Torma S,

CnemoBarenbHO S, = R/(X,) + R,(S5.,-X,).

= Rl(xl) + RZ(Yi)l Si—l = X + Y
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CyMMapHBII JOXOZ 3a N JIET 3alUILETC CIECAYIOIUM O0pa3oM:

F(X, X5 XYY, Y,) = D (D (X,)+D,(Y,)) > max . Ilpu 3TOM IOMKHEL

i=1

BBITIOJIHATCA CIICAYIOINUC OI'PaAHHYCHHA!

X, +Y, =S,,
X,+Y, =S,
X;+Y; =S,
X, +Y,=S,,

3.3. Pemienue 3axauu
JlaHHas 3ajjaya periaeTcs € MOMOIIbI0 MPUMEHEHUS NpuHLIMNa bennMana,
KOTOPBIMA JIE)KUT B OCHOBE JIMHAMHYECKOTO MPOrPaMMHUPOBAHUS. DTOT MPUHIUIL
COCTOMT B TOM, YTO PEUICHHE 3aJa4M HAa KaXXOM LIAre JOJDKHO CTPOUTCH Tak,
yTOOBI MOCIEAYIONIUE IIark OT AAHHOTO Iara /10 KOHIIA MPUBOJWIN K ONTUMAJTh-
HOMY DPELICHUIO BCEW 3aJayM, a HE TOJBKO JAHHOIO Ilara.
YToOHhI clieI0BaTh 3TOMY MPHUHIIMITY 33/lady pemarT ¢ kKoHia. CHava-
JJa paccMaTpuBacTCA N Imar, a MMCEHHO BBIICIICHUE CPEACTB X, U Y, IpHU

YCIIOBHH, YTO MPEANOCIEAHUMN Iar 3aKOHYUIICS OCTaTKOM CPEACTB S, ;. 3aTeM Iie-
PEXOAT K N—1 IIary u yrnpasJsitoT BbIJICIEHUEM CPEICTB X, , U Y, , TaKuM oOpa-
30M, 4TOOBI CyMMapHbI{ J10XO/Jl 3a TOCJIEIHUE JIBa rojia ObIJT MaKCHUMAaJbHBIM, 3a-
TEM NEepPeXOoAsT K mary N—2 W T.4., BILIOTb IO IEPBOTO.
[TosicHuM moapoOHee 3TH IIAru:
IlepBbIil 1ar.
Haiftu naumbosbiiiee 3HaYeHUE ciaeAyromnied (yHKIUU:
D, =max{D,(X,)+ D,(Y,)}=max{D,(X,)+D,(S,, — X,)}
0<X,<S,, 0<X,<S,,
Bropoii mar.
Haiitn nHamOonbliee 3HaUE€HUE CIEAYIOMEH (PYHKIINH:
Dyin =MaX{D, (X, ;) + D, (Y,,) + D,(S,1)}=max{D, (X, )+ D,(S,, = X, 1) + D, (R (X, ;) +
0<X,,<S,, 0<X,,<S,,
+R,(S,, — X, 1)}
[Tocneqnum OyaeT mar, COCTOSAIIUM B BBIICIICHUHN CPEACTB X, H Y,, PHU-

yeM 00I1Iee KOJIMYECTBO BBIICISIEMBIX CPEACTB U3BECTHO YK€ HE YCIOBHO, a
To4HO. OHO paBHO S, .

[IpuBeneM KOHKPETHBIH NpHUMeEP PelIeHUs] AAHHOM 3aJauH.
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Iycts $,=100,n=3, D,(X)= X2, D,(Y)=2Y?, R,(X)=0.8X,R,(Y)=0.3Y.

Jloxom 3a TpU rojla MOXKHO 3alucaTh CIEIYIONUM 00pa3oM:

F (X1 X5, X35,Y1,Y,,Ys) :ZSZ(D(Xi)"‘ D(Y;)) .

i=1
[Tpu »tom X, +Y, =100,
X, +Y,=5,
X, +Y, =S,.
3anuiieM perieHue Ha MEepPBOM Iare.
D, = max{D, (X,) + D, (Y,)}= max{D, (X,) + D,(S, — X,)}=

0<X,<8S, 0< X, <S8,
=max{X2+2(S, - X3)’} = max{XJ +2(S; -2S,X, + XZ}=
0<X,<8, 0< X, <8,
=max{3X 2 +2S? —4S,X,}.
0< X, <8,

I'padux PyHkumum (S, — mapameTp), CTOSAUIEH B MOCIEIHUX (DPUTYPHBIX CKOOKax,
IpeacTaBigeT coOol mapadoity, BETBU KOTOpPOM HampasiieHbl BBepX. [loaTomy ee
MAaKCHMAaJIbHOE 3HAYCHME JICKUT HA KOHIAX oTpe3ka 0 <X, <S,.HmeeMm

D, (X, =0) =2S?2,
D,(X; =S,)=3S +2S2 -4S,S, =S’.
Takum 00pa3oM, MakCMMaabHOE 3HAUCHHE paBHO 2S7, korma X, =0. CraemoBa-
TEeJIbHO Y, =S,. PaccMOTpuM Temepp BTOPOW Miar:
D,, = max{D,(X,) + D,(Y,) + D,(S,)}=max{D, (X,) + D, (S, — X,) + D; (R, (X,) + R, (S, — X,)}
0 <X,<S§ 0<X,<S

=max{X 2 +2(S; — X,)? +2(0.8X 2 +0.3(S, — X,))*} = max{0.5X 2 —3.455 X, +2.18 S2}.
0<X,<S, 0<X,<S,
AHaJOrMYHO MEpPBOMY MIATY MOJIy4aeM
D, (X, =0)=2.18S7,
D,;(X;=8))= 1.28S7.
Takum 00pa3zoM, MakCUMalIbHOE 3HAYEeHHE paBHO 2.18S7, korma X, =0,Y, =S,.
Tpernit wmar:
D, ,; = max{D,(X,)+D,(100-X,) + 21857} =
0< X, <S,=100



www.etul621.narod.ru 29

=max{D, (X,) + D, (100— X,) +2.18(0.8X, +0.3(100— X,))*} =
0< X, <S,=100
= max{X? +2(100—- X,)* +2.18(0.8X, +0.3(100— X,))*}.
0< X, <S, =100

AHasiornyHo maraM 1 u 2 noimydaem
D,,5(X, =0)=21962 D, ,,(X, =100) = 23952
Wtak, MakcuManbHOE 3HAUCHUE J0XO0Ja 32 TPH XO3SUCTBEHHBIX T0/a
paBHO 23 952, xorga X, =100,Y, =0.
Takum oOpa3om, onTUMaIbHOE ympaBieHue pecypcomM B 100 equHUIl COCTOUT B
CIIEAYIOLIEM:
1. B nepBbIii TO EpBOM OTPACH CIAEAYET BBIICTUTH (PMHAHCOBBIX CPEJICTB B KO-
mnuectBe 100 enunui, a BTopou - 0 eqUHUILL.
2. Bo BTOpOIi roa nepBoii orpaciu ciaeayeT BeLaeauTs 0 cpenctB. OCcTaToOK CpeaCcTB
MocJe MEepBOro Trojia XO3SHUCTBOBaHUA  OyAE€T paBeH CIEAYIONICH BEJIMYMUHE:
R, (X, =100)=0.8%¥100=80. IloaTOMy BTOpOM OTpacid HaJ0 BBIICIUTH, CIECIYS
MOJIy4YeHHOMY pellieHHto, 80 euHuI] (PUHAHCOBBIX CPEICTB.
3. B Tperuii rox nepBoi oTpaciiv HaJI0 CHOBA BbIAEIUTH 0 cpencTB. OCcTaToOK Mo-
clie BTOPOrO Troja XO3SUCTBOBaHUA OyJeT paBeH ClEAyIoNleld BEIUYMHE:
R, (Y, =80) =0.3%*80=24. IlosToMy, cieays MOJy4EHHOMY PEIICHUIO0, BTOPOU OT-
paciii B TPETUWA TOJ HAJAO BBIACIUTH 24 €IUHUIBI.

OO0mwmii MakCUMaJIbHBIM JTOXOJ, KaK y>K€ OTMEYaJIOCh, TP TOM COCTaBUT
23 952 enuHALEL.

3aMeTHM, 4TO €Ciii Obl MbI TIPUHUMAJIM BCE BpPEMS MHTYUTHUBHOE pEUICHUE
BKJIaJIIBaTh BCE CPEJCTBA HA KaXXJOM Iare (B Hayaje KaXJI0ro XO03sUCTBEHHOTO
rojia) BO BTOPYIO OTpacib (0oJiee JOXOHYIO), TO TOJIYYMIH Obl CIEAYIOMUA 00-
A JTOXOM:

D, =2Y? =2%100* = 20000, ocraTok pasex 0.3 100 = 30,

D, =2#%30° =1800, ocraTtok paseH 0.3* 30 =9,

D, =2%9* =162
Torga oOmuit moxox 3a Tpu roma paBHsuics Ob1 20 000 + 18 00 + 162 = 21962,
YTO MEHBIIIE, YeM TMOJTYUYUIIOCh TIPU PEIICHUH METOJIOM JUHAMUYECKOTO MpOorpaM-

MHPOBAHHS.
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3.4 3apaun IMHAMUYECKOIr0 MPOrpaMMHUPOBAHUS

AJIA CAMOCTOATECIbHOI'O PEIICHUA

3apaua 1. lmeercst oHO mpeanpusTHE W HAYaJIBHBIM 3amac CpeCcTB

M , KOTO-

PBIC MOXKHO BKJIAABIBATH B IIPCAIIPHUATHUC HC LHCINKOM, 4 YACTUYHO PE3CPBHUPOBATD.

Cpencta

X, BJIOKCHHBIC Ha k- OM Imare, Jar0T NpuoObuih  f, (X) ¥ yMeHbIIIa-

10Tc 10 ¢, (X). TpeOyeTcss HamIydmum o0pa3oM paclpeiesiuTh UMEIOITUEC U

OCTaBILIMECS CPEACTBA HA n JIET, YTOObI CyMMapHasi MpUObLIb OblJIa MAKCUMAJIb-

Hou. Hametutsn CXCMY pCHICHUA 3aJa9Y MECTOAOM IUHAMHYCCKOI'O IIPOIrpaMMHPO-

BaHMs, HallUCaThb BCE HYXHbIE (POPMYJIbI, ONMUCATh PACUETHYIO NPOLENYPY B

CHEAYIOMMNX CIIy4asx:

1.1 BrnoxeHHbIE CpEACTBa PACXOAYIOTCS HE MOJHOCTBIO.

1.2 BrnoxeHHBIE CpEACTBa PACXOAYIOTCS IETUKOM, ¢, (X) =0.

1.3 Bce ¢pyHKumm npuObLIn oIUHAKOBHL: f, (X) = f(X), a BCe BIOKCHHBIC

CpeACTBa PACXOAYIOTCA LEIUKOM: ¢, (X) =0.

3amava 2. Pemnts 3anauy 1 pu caeayrommx yCiIoBHsIX:

2.1
2.2
2.3

2.4

2.5

2.6

2.7

M =300, n= 4, f,(x) =0,6x, ¢,(x)=0,4x; f,(x) =0,3x,¢,(x) =0,7x.
M =300;n = 3; f,(x) =0,001x*;¢p, = 0,7x; f,(X) = 0,2X; @, (X) = 0,3X.
[IpuHATE Bce HCXOAHBIE TAHHBIEC MTYHKTA 2.2 3a UCKJIFOYEHUEM

¢ynkuuid  f (x) 1 f,(x), KOTOpbIE 3aAaHbI B CIAEAYIOIIEH TaOIHIIe

Tabnuya 3.1
[TpuObLIL X
50 100 150 200 250 300
f.(x) 6 10 16 24 28 30
f,(x) 5 12 20 25 27 30

[IpuHATE UCXOIHBIEC JAHHBIE MYyHKTA 2.1 ¢ IOMOJHUTENbHBIM
YCIIOBHEM, YTO B KAYECTBE KAMUTAIIOBIOKEHUS HCIIONb3YETCS TaKKe
MOJIy4YeHHas! MPUObLIb.

B 3agade nyHkra 2.1 npuHATH JOMOIHUTENBHOE YCIOBUE, YTO
(uHaHCHpOBaHHUE BEIETCS TOJIBKO 3a CUET MPUOBLIU U BIIOKEHHBIE
CpelicTBa HE BO3BPAIIAtOTCSl.

B 3agade nmynkra 2.1 npuHATH, YTO TPHUOBUTH MOTHOCTHIO
BKJIJIbIBAETCS B IPOU3BOICTBO, HO MAaKCUMU3UPYETCS TOJIBKO
npuObLIb, TOTyyaemas 1mocie 4-ro roja.

B 3agade nyHkra 2.1 NpuHATH, 4TO €KETOJHO BKJIAJAbIBAECTCS

MOJIOBUHA MPHUOBUIM U MAaKCUMU3HpYeETCs 001asi cymma
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OCTaIOLIEHCS MOCe KaKI0T0 rojia MpUObLIH.
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