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2.1. BeepeHune

Jlnuelinoe nporpammuposanue (JIfI) — 370 MeTON MATEMaTHYECKOTO MOISNHPOBAHHA,
paspalOTaRBbI IS onmususayuy UCTIONBIOBAHAA o2panuyennbix pecypeon. JIIT yenenmo
NPUMEHTSTCA B BOSHHOH OBNACTH, MHAYCTPHH, CEbCKOM XO3AHCTRE, TPAHCIIOPTHON OTpacin,
IKOHOMMKE, CUCTEME 3ZPABOXPAHEHUA M JIaXKe B COLMANBHBIX HayKaX. ]_L[HPOI(OB HKCIIONb30Ba-
HUe 3TOT0 METOJA TaKKE IICAKPENIASTCA BblCOKOB!p(bSKTHEHHMH KOMIIBKTEPHBIMA &NTOPHT-
MaMH, PEATMIYIOWMME AaHEMil MeTod. Ha anropntvmax JWHEHHOTO NpOrpaMMUpoOBaHNR
{YUMTBIBAA MX KOMIBIOTEPHYIO 3(P(HEKTHBHOCTE) Ga3npyIOTCs ONTUMH3ALMOHHbIE AMTOPHTMBI
JUIR APYTHX, BoNee CAOKHLIX TUIIOR MOZAENEH U 3a0a4 Hccnenosakua onepaunit (MO), sxmodas
LETOYNCACHAOE, HENHHEHHOE 1 CTOXaCTUIECKOe MPOTPaMMHUDPOBAHHE.

Buruucnenus B MeToae JIFT, xak M BO MHOTHX 3afauax MO, kak MpaBUNo, OYeHs TPYROEM-
KHE H TOATOMY TPeOVIOT DPHMEHEHUS BhIUMCIUTEIbHON TEXHMKH.





[image: image2.png]2.2, OrpaHunyveHnA B Moaenu NMHeNnHoro
nporpaMmmMunpoBaHuns

B 3TOM pasfesie Ha IPOCTOM NMPUMEPE C JIBYMS MEPEMEHHEIMI NOKA3AHBI OCHOBHBIE 3JTe-
MeHTH Mogena JITL Jlanee sToT npumep Gynet oGobiwen B oburyio 3afayy AMHEWHOTO Mpo-
TPaMMHPOBaHU,

Mpumep 2.2-1. (Komnanns Reddy Mikks?)

Komnarna Reddy Mikks npou3BOIMT Kpacky JUTA BHYTPEHHHMX UM HAPYXKHBIX pabor
M3 ChipbA OBYX THIOB: M1 n M2, Crenylomas tabiula NpeacTaBngeT OCHOBHBIE JaH-
HBIE TR 321341,





[image: image3.png]Pacxox chlpha (B TOHHAX) HA TOHHY MaxcumaisHo

KPacku BO3MOKHBIH
IUTA HAPYKHBIX  JUTA BHYTPEHHHX  @HKCIHCBHBI PACKOI
_pafot. pabor CRIpBSL
Ceipre M1 6 4 24
Coipre M2 1 2 6
Joxon (8 $1000) 5 4

Ha TOHHY KPAaCcKn

OTaen MapReTHHTA KOMIAHHY OrPAHHYMT GXCIHERHOE MPOM3BOICTEO Kpacku Ang
BHYTPEHHIX paboT Ko 2 T (M3-33 OTCYTCTBHS HAJNEKAUIErO CIPOCA), @ TAKKE MOCTABHI
yenosHe, HTOGk! eKEHEBHOE MPOW3BOICTRO KPACKH JUTA BRYTPEHRNX PaGoT He IpeBsia-
1o Gonee deM Ha TOHHY QHATOTHYHBIA MOKazaTemb TIPOM3BOACTBA KPACKH AN BHEIIHHX
paboT. KOMNanus XO4eT ONPelenurs OTTHMANLHOE (HAWIYYUIEe) COOTHOMWIEHNE MEKITY
BUIAMA Bbll'lyCKaeMOﬁ TPOTYKUMH JULT MAKCHMH3aLHK oﬁu{em KEITHEBHOIO JOX0IA.

3agava (MOJeﬂb) Tunelinoro NporpaMMHIpPOBaHKs, Kak U mrobas 3afa4a KHecaea0Ba-
HOA ONEPAiHil. BKITIOYAET TPH OCHOBHbIX JI€MEHTA.





[image: image4.png]1. IlepemeHHBI2, KOTOPDBIE CNEIYET ONPEILNHATD.,
2. Uenesas ¢yHKUNA, NONISKAMAA ONTHMAIAURU.
3. Orpanu<eHis, KOTOPEIM JOLKHb YEOBIETEOPATS [IEPEMEHHBIE.

Onpeueneﬂue TIEPEMEHHBIX — ﬂepBblﬁ 1ar B co3faHuu Mogent. Ilocre OMpeIeneHns
[IePEMeHHBIX MOCTPORHIE OrpaHMderHil n LeneBoi GyHKIMK OTLIYHO HE BLI3BIBAET TPYI-
HOCTEH.

B yatem npumepe #eobXOMHMO OTIPENENUTE eXelHeBHbie 0feMEl TPOMIBOACTBA kpac-
Ki U711 BHYTPEHHUX H HAPYKHBIX padoT, OG03HAIHM ITH 00beMbl KaK IEPEeMEHHbIE MOTEH:

X| — exeaHeBHbIH 0GheM NPOUIBOACTRA KPACKH W1 HAPYKHBIX paboT;
Xz — €XEHEBHbIH 00BEM NPOKIBOACTBA KPACKH JUIA BHYTPEHHHX PaGoT.

Hcrons3ys 3Ti nepeMeHHbIe, Hanee CTPOUM HENCEYI0 GyHKLo. JIorugHo npenno-
JIOKHTS, 4TO UeNesas GYHKUMA, KAK CYMMAPHEIT €XEIHEBHbIA JTOXO, JOMKHA BOIPAC-
TaTh MPH YBETMUEHHU &XERHEBHBIX 0OBEMOB NMPOMIBOACTBA Kpacok. OGOIHAYMM 3Ty
DyHKUHIO Yepes z (OHA UIMEPAETCA B THICAYAX TOIAPOB) M [OMOKHM, YTO

2= 5x + 4xp,
B COOTBETCTBHH € LISAMH KOMIIAKHH TTOTy4aeM 3a1auy:
MaKCHMHM3HPOBATS Z = S5xy + 4xp.





[image: image5.png]Hrak, ocTancs He onpeneNeHHBIM TOCTEMHKH 2I€MEHT MOXeNH — YCI0BHS (orpa-
HH‘ICHH}I), KOTOpBI¢ NODKHBl YMHTHIBATh OPPAHHYCHHBIC BO3MOMHOCTH EXEIHEBHOTO
NOTPeGACHHS ChIpbA M OTPAHNYEHHOCT: CTIPOCA HAa TOTOBYIO AponyKUuo. JIpyrwMi
CIOBAMH, OTPAHKUEHUA KA CHIPbE MOKHO 3AIHCATh CIGLYIOIM 0Gpa3om.

Hcenonbayemsi#h o6bem
CBIPbA JUTA MPOHIBOACTBA |<

0BOHX BUIOB Kpacki

MaKkcHMATEHO BOIMOKHBII
€KERHEBHBI PacXoal ChIpba





[image: image6.png]Y13 TabNKUBI C ZaHHBIMU HMEEM CIeNYIOLICE.

Hcnonpsyemelit o6seM cbipba M1 = 6x, + 4x; (1)
Hcnons3yemplit 06beM Chipbs M2 = 1x; + 2x; (1)

Tak Kak eKeAHeBHbIH pacxof chiphs M1 u M2 orpaHuMeH COOTRETCTREHKO 24 1 6
TOHHAMU, [IO71Y4aEM CISAYIOILUE OTPAHHYCRHS,

6, + 4x, < 24 (coipse M1)
Ix;+2x, £ 6 (chippe M2)

CymecTByeT eule n8a OrpAHHYEHHS NG CPOCY Ha FOTORYIO NpoAYKIO: (1) MaKCHMasTb-
HBIf exeAHeRHbIH obeM IPOM3BONCTBA KPACKH U BHYTPEHHMX pa('xn‘ HE JOMKEH TIPeBbI-
wath 2 T 1 (2) exenHeByblit 0GbEM NPONIBROACTBA KPACKM UTS BHYTPEHHUX paloT He JIOIDKEH
TIPEBBINIATD ekeaHeBHbIH 00beM NPOMIBOACTBA KPACKHU [UIA HapyKHbiX pabot Gomee gem Ha
onyy TosHY. [TepBo¢ OrpanuyeHde MPOCTOE H 3aMUChIBAETCA KaK X, < 2. BTopoe MOXHO
C(l)DpMyﬂHpOBaTb TaK: pasROCTb MEXIY €KEIHERHRbIMU obbeMaMu TIpPOM3BOACTBA KPaCOK AnA
BHYTPEHHHX ¥ HAPY/KHBIX Pa0CT HE AOMKHA NPeBbILIATs OOHOM TOHHBL, T.e. X2 — X < 1.





[image: image7.png]Eme onno HesBHOE OrpaHHMeHUE COCTOHT B TOM, YTO NEPEMEHHBIC X| M Xs HOIDKHBI
GbiTh HeOTpHUATETbHBIMY. TaKUM 06pa3oM, K cHOPMYIMPOBAHHBIM BBILIE OFPAHHYCHHAM
HeoGX0MIMO JOGABUTE YC/IOBHE HEOTPHUATETHHOCTH NepeMeHHbIX: x; > 0, x; 2 0, (B
£1aBe 3 Mbl yBHIUM, YTO 3T0 YCTOBHE BEChMa BakHO IS pa3paboTKy anropiIMOB pelie~

Hus 3anaun JI1)
OxoHuATENBHO 3a1aua Gy/IeT 3aMUcaHa ClieTyIomuM 06pason:

MakCHMU3HPOBaTh z = 5x; + 4x;

TIPH BLIFIONTHEHUH OTPaHUMEHHH

6x) +4x, <24,
X+ 2x, £ 6,
—x+x, <1,
X £2,
x20,x20

Jio6oe PELIEHHE, YIOBIETBOPSIOLIECE OIPaHHYERISIM MOIENH, ABIAETCS XOMYCTH-
meim. Hanpusmep, pemenne x; = 3 nx; = | GyneT ZOMyCTHMBIM, TAK KaK He HAPYIIAET HUA
OIHOTO OFpAHHYSHHA, BKTIOUAA YCIOBHE HEOTPHIATEBHOCTH. YToGk! YAOCTOREPHTCA B
ITOM, IOACTaBbTE 3HAYCHUA X = 3u X2 = 1 B neBble yacTH HEPaBEeHCTB CHCTEMBI OrpaHH-
HeHnH i YOeIHTECH, YTO HU OJHO HEPABEHCTBO HE HapyINAETCs, 3HaueHue LeneBoi ByHk-
LMK APV 3TOM PEILeRAd OyIeT paBHO z = 5X3 + 4x1 = 19 (TbicAY JOMNapoB).






[image: image8.png]Hrax, 3ama4a cOpMYIIHpOBaHA, TENEPb BCTAST BOMPOC O HAXOKACHUM ONTUMATb~
HOTO IOMYCTHMOTO PelIenHs, I0CTARIAIONIEro MakcuMyM Lienerolt dynxumu. Mocne
HEKOTOPBIX PasIyMuil PHXOAUM K BBIBOLY, YTO 3a1aua MMeeT MHoro (hakTuueckw,
GeCkoueUHO MHOMG) AONYCTHMbIX pelueHuil, I1o 3TOM NpUuUHE HEBOIMOKHA NOACTA-
HOBKA 3HaYeHuH NepeMeHHbIX 14 NONCKA ONTHMYMA, T.e. HENbL3A NPHMEHHTE HpOCT()ﬁ
nepeSop Beex NOMYCTHMBIX pelllenuit. CreoBaTensHo, Heobxomima sddexruBHAL
npouenypa oT6opa AOTYCTHMBIX peieHy# And Noucka onTuMambHoro. B pajnene 2.3
noKazan rpaguueckuil METOX HaXOKISHUA ONTUMANBHOrO AOMYCTUMOTO PELIERH,





[image: image9.png]B npeneinytiem npiamMepe uenesas QyHKUMI W BCe OTPAKU4ERN OblIH NuiHeAnbIMU. CROJ-
CTBO nuneiinocmy GyHKUuR Npeanonaraer cneayiomes.

. 3Hauenya NeBbIX 4acTel HEPABEHCTR OPAHKHMEHMA ¥ 3HAYEHME LeMeBO (yHKUMY 1ps-
MO RPONOPYUOHANbHY! SHAYSHHAM HEPEMEHHDIX,

2. A0dumuaHocmb nepeMennsix OIHAMAET, HTO O6UMI BKMA BCEX NEPEMEHHBIX B 3Haue-
HMA UeneBolt (PYHKUMM H NEBHIX MacTelf HEPABEHCTB OrPaBMYCHME SBIAETCA NpAMOH
CyMMOM BKJIANOB KaKAOH OTAENBHON NepeMeHHOH.





[image: image10.png]2.3. Tpadmyeckoe pelleHne 3agaun
SIMHeHOro NporpamMmMnpoBaHna

B 3tom pasnene GyneT nokalaxo, kak B 3anaue JI1 ¢ AByMs ePEMEHHBIMU MOKHO NIOTYUTE
pelueRHe rpadHUEcKIM cocoBoM, X0Ta Takas 3anava PeKO BCTPEYALTCA HA NIPaKTHKe (TUTIOBAs
3agaua JI[1 06I4HO COEPIUT THICAYM TIEPEMEHHEIX), HACH, BHITEKAIOLIIE K3 IPAGIIECKOTD CIo-
cofia HAXOXKIASHHA ONITUMATBHOTO PEIIeHIA, GYIyT TOADKEHb! B OCHOBY NOCTPOSHNA 0BILero Me-
Toja pemtedus 3anauyu JIIT (HA3LIBAEMOrO CUMINEKC-METOIOM),





[image: image11.png]1 pa@pUqeCKHH CIIGCO0 pelucHHA 3a1a4H /i1 COCTONT K3 JIBYX 3Tanos.

1. NocTpoeHue MPOCTPaHCTRA NOMYCTHMBIX PELICKMH, YIOBNETBOPAIOIIMX BCEM OTPaHH-
HEHUAM MOLETH.

2. Haxomnexne ONTUMANEHOTO PCLICHHMS CPEM BCEX TOHMEK NPOCTPAHCTBA AOMYCTHMBIX
peleHui.

Jlanee rpadudeckuil cnocof peleHus OMMcad B ABYX BAPWAHTAX! JUI MaKCHMH3ALUH H
MUHIIMH3ALMY NeACBOM PYHKLMM.

2.3.1. HaxoxpaeHne makcumyma Leneson GyHKLumn

Tpumep 2.3-1

Mel nenonbayeM Moens, NOCTpoeHHyHo aia komnanun Reddy Mikks, uroGur noka-
3aTh 06a 371aMna rpaduueckoro pewenna sagaqd Jill.

Dman 1. Hlocmpoenue npocmpancmed QonyCcmumbix pewenus.

CHadana MPOBEIEM OCH: Ha [OPUBOHTANBHON OYyIyT YKa3elBaThCs 3HAYEHHA repe-
MEHHOW X1, @ HA BEPTUKANLHOH — X (pHC. 2.1). Hanee paccMOTPHM YCAOBHE HEOTpHLIA-
TENBHOCTH TIEPEMEEHBIX: x) 2 0 H x; 2 0. 3Tu ABA OrpaHIHEHUA NIOKAIBIBAIOT, HTO PO~
CTPAHCTBO LOMYCTHMBIX petueHuit GyNeT NexaTh B IEPBOM KBaIPaHTe (T.¢. BHIUE OCH X,
W TIpaBee OCH Xo).





[image: image12.png]Yrodst Y4€CTh OCTABLINECH OTPAHH4EHMA, NMPOUIE BCETO 3aMEHKTh HEPABEHCTBA Ha
PaBEHCTBA, B PE3YIBTATE UEro MOJYMMM YPABHEHUA TPAMBIX, & 38TEM HA IIOCKOCTH
NpOBECTH 3TH TpaAMEle. HamprmMep, HepaBeHCTBO 6x + dx; < 24 3aMEHACTCA YPaRHEHU-
em mpamolt 6x) + 4x; = 24. UToOsl NPOBECTH 3Ty JMHMIO, HAXO HAWTH [BE PA3NTYHbIE
TOUKH, I&KAINE HA 3TOH npsMoll. MOKHO NOT0KHUTL ¥, = 0, Toraa X, = 24/4 = 6. Ana-
JOTHYHO ANd X3 =0 HaxomnM x; = 24/6 =4, WTax, Raua npsiMasn MPOXOAUT YEPE3 B
Toux# (0, 6) 1 (4, 0). Dra npamas ofo3uauera Ha puc. 2.1 Kak anuus (1),

Tenepb paccMOTpPHM, kax rpadudeckdl HHTEpPHpPETHPYIOTCs Hepaencrsa. Kaxioe
HepaBEHCTBO NEITHT TNOCKOCTE (X1, X;) Ha JIBA MONYTPOCTPAHCTRA, KOTOpLIE Pacroniara-
10TCSA 10 06 CTOPOHBI IPAMON, KOTOPad, KaK 0Ka3aHo BHIIIE, COOTBETCTBYET JAHHOMY
HepaBeHCTBY. TOUKH NIIOCKOCTH, PACMIONOXEHHEIE TIO GAHY CYOPOHY NPAMOM, yloBse-
TBOPSAIOT HEPABCHETBY (IOMYCTHMOE TONYNPOCTPAHCTBO), @ TOUKH, NEXKALIME N0 Jpy-
TYI0 CTOpOHY, — HeT. “TecToBoii” TOUKOH, NpOBEPSIOWCH, TOUKY KAKOro TOMYHpo-
CTPaHCTBA YIORNETROPAIOT HEPABEHCTBY, @ KAKOTO — HET, MOXET CIyAHMTb TOHKA
(0,0). Hanpumep, 3Ta ToYka YIOBIETBOPAST NMEPBOMY HEpaBeHCTBY 6x; + dx, <24
(3aech 6 X0 +4 X 0= 0<24), DT0 03HayaeT, YTO TOYKH MOJYNPOCTPAHCTEA, COEPKa-






[image: image13.png]HIETO HAYafAbHYK TOYKY (U, U), YAORNETBOPAIOT 3TOMY HEPABEHCTBY, Ha PUC. Z.} JC-
TYCTHMBIE HOJYNPOCTPAHCTBA NOKA3aHbt CTPENIOUKAMH,

B Toum ciyuae, koraa touka (0, 0) He YIAOSNETROPAET HEPABEHCTBY, AOIMYCTHMBIM 110~
JIYIIPOCTPAHCTBOM 6)’}16T TO, KOTOPOE HE COIEPKHT 3Ty TOUKY. Ecan ke npAMas NpoXeIauT
Yepe3s 3Ty TOYKY, CMEYeT B KAUECTBE “TECTORON” B3ATH KaKyio-THOC Ipyrylo TOUKY.





[image: image14.png]Tpocrpasncrso
- PeNICHAME

OrpaHryeHnd:
6x+4x, <24 (D)
X+ 2% 56 (2)
—xtns1(3)
x»=2(2)
xnz0(3)
x,20(6)






[image: image15.png]Dman 2. Haxoncoenue onmumanshozo pewient.

TOYKH POCTPAHCTBA NONYCTHMBIX PELICHHIA, IOKa3aKHOTO Ha pHc. 2.1, YioBIeTB0-
PSIOT ONHOBPEMEHHO BCEM OTPaHideHHsM. 310 IPOCTPAHCTBO OTPAHHHEHO OTPE3KAMMU
NPAMBIX, KOTOPHIE COSIMHAKTEA B yrORBIX Toukax A, B, C, D, E u F. Jlwdas Touka,
pacTionoxeHHas BHYTPH WIM Ha TpaHuLle obAacTH, orpaRudeRnoil nomanol 4BCDEF,
ABIAETCA ROMYCTHMBIM PElIEHUEM, T.€. YIOBIETBOPAET BCeM ofpanuuennaM. [Tockons-
Ky NPOCTPAHCTBO JIOMYCTHMBIX elleHuii COMEPHUT GeCKOHEUHOR HCO Touek, Heob-
XOMIMA HEKAs NPOLICAYPA FMOUCKA ONTHMATLHOTO PEIICHHA.

HaxoIeHHe ONTHMANBHOTO PelleHHs TpeByeT onpe/eieHHs HATIPABICHNA BO3Pac-
TaHUA LeeBol dyHxumn z = 5x; + 4x; (HANOMHHUM, YTG Mbl MAKCUMUFUPYEM (HYHKUUIO
Z). Mt MOXeM NPUPaBHATH Z K HECKONBKMM BO3PACTAIOLINM 3HAUEHUAM, Hanpumep 10
u 15. DU 3HAUEHHS, NONCTABNEHHEIE BMECTO Z B BBIDAKEHUE LETICBOi (yHKIMY, 10pO-
HKDAKOT ypaBHEHMA NPAMBIX; A8 3Hasernit 10 u 15 nomyuaem ypaBHEHUS DPAMbIX
5x; +4x,= 10  5xy + 4x, = 15, Ha puc. 2.2 2TH npsAMbIe HOKa3aHbl LUTPHXOBBIMH JIft-
HHAMMY, 3 HADPABNCHUE BO3PACTARKSA Le/ICRON BYRKUUHK — TONCTOl cTpenkoii. Lienepas
GYHKIMA MOKET BO3PACTATS 1O TEX MOP, NOKA NPAMBIE, COOTRETCTBYIOMIME BOIPACTAO-
LIMM 3HAYEHUAM STOH (YHKUMH, IEPECEKAOT 06IacTh JOMYCTHMbIX pemeHuit. Touka
nepeceyeHns 0BMACTH AOMYCTHMBIX PEUICHI  TIPAMOMN, COOTBETCTBYIOISH MaxcH-
MaJIbHO BO3MOXKHOMY 3HAUEHHIO LIeAeBoil GYHKINH, U 6YAeT TOUKOH ONTHMYMA,





[image: image16.png]Onmimym: x,= 31
x= 151
z=$§21 000

6x,+ dxy< 24






[image: image17.png]Ha puc. 2.2 BUAIHO, YTO ONTHMANILHOE PEIIHHE COOTBETCTRYET Touxe C. BTa Touka
SBIAETCA MECTOM nepeceuenus npsameix (1) u (2), nodTOMY ee KOOPAHHATBL X} H Xz Ha-
XOMATCS KAK PElIeRHe CHCTEMBI YPABHEHMUIA, 3aJaI0IIKX STH IPAMBIE:

N ‘ 6x; +4x, =24,
x4+ 2%, =6.

Peiuenuenm stoli cucTeMbl OyaeT x; =3 M x,= 1.5, npu >ToMm 3HaveHue UeleBol
$yHKUMK paBHO z= 5x3 +4 x1.5=21. [lony4enHoe pelleHue O3HAYAET, 4TO A
komnanun Reddy Mikks onTHMaIbHBIM BEIGOPOM GYIET exeAHEBROE NPOHIBOACTEO 3 T
KpackH Js HApyxHeIX paboT 1 1.5 T— nns BHYTPERHHX PabOT C €HCAHERHBIM 10XO-
aoM B $21 000.

He cnyyaiiHo, YTO ONTUMATLHOE PELIEHUE PACIONOMEHO B YIJIOBOH TOuKe Mpo-
CTPAHCTBA NOMYCTUMBIX PELICHHUIA, A NEPECEKAIOTCA Jse NpaMsle. ECIH MBI H3MeHIM
HAKIOH GYHKURY z (NyTeM M3MEHSHNs e¢ KOIQdHUNEHTOB), TO OGHAPYKIUM, YTO B JIO-
Gom cifyuae pelIeHHe AOCTHMACTCA B OMHOW M3 YIIIOBBIX TOUEK (HIM OZHOBPEMEHHO B
HECKO/IBKHX YISTOBBIX TOUKAX). B 3T0M i cOCTOMT OCHOBHAA wiei NOCTpoeHus obmero
CUMPIIEKCHOZO AA20DUMMA.





[image: image18.png]2.3.2. HaxoxxgeHvne muHnmvyma ueneson pyHKuu

Tpumep 2.3-2. (3anaua “anernr”)

GapmanesTiueckas pupma Ozark ekenHeBHO NMPOM3BORMT He MeHee 800 dynrton
HeKoH MULeBoll H0GABKH, KOTOPAs COCTOMT M3 CMECH KyKyPYy3HOI k COEBON MYKH, cO-
CTaB KOTOPOH NpencTar/ieH B cnemyome rabamue.

Benok Kneruarka CrouMocTh
Myka {8 dynrax Ha GyHT MyKu) (3 § 3a pynT)
Kykypysnas 0.09 0.02 0.30
Coepas 0.60 0.06 0.90

Hueronoru TpeGyroT, uToGhl B NHIeBoH noGaBke Ghuto He Menee 30% Genka u me
Gonee 5% wietuatku. Pupma Ozark XOUET ONPEXENUTS PELENTYPY CMECH HANMEHbLIEH
CTOUMOGTH € yueToM TpeBoBaHU ARETONOr0B.

[ockonsKy TKMeBas 106aBKA COCTOHT TOMBKO U3 KYKYPY3HOH 1 COEBOM MyKH, mé-
PEMEHHLIMU 1A 3TOH 32144y, O4EBHIHO, ByayT

Xy — KomuuecTso (B GyHTaX) KyKypy3HOI MyKH, HCIO/Ib3yeMOll B IHEBHOM 1Ipo-
H3BOJCTRE NUILEBON n0GaBKH;

X, — KonuuecTBO (B (hyHTAX) COEBOK MYKHM, HCHIONb3YeMOH B JHEBHOM IIpOM3:
BOZCTBE NHLIEBOH NOGABKH.





[image: image19.png]Ilenesas QyHKuMA paBHa oOLMell CTOUMOCTH NMULIESBOH A00ABKH, MPOH3BOSHMOH 3
ONMH [€Hb, M HOMKHA GbITh MUHUMAIGHON. B HAKHOM CiiyHae 5TO MOKHO 3amMcath
cremyrouum oSpasom:

MHHUMH3HpOBATh z = (.3x; + 0,9x,.

Orpannyenis MOJ@NH JIOIKHB OTP@XKATh NPOUIBONCTBEKHbIE TPeGORANUS U PEKO-
MeKIalui gueTonoros. MupMa AOMKHA BHIyckaTh He Menee 800 (yHTOB cMecn
IIgHR; COOTBETCTRYIOLIEE OTParMUeHHe GyNIET 3AMMCAHO CHEAYIOLUM O5pazoM:

xq+x; > 800.

PaccMOTPHM OTpaHHHEHUe, CBA3aHHOE C KONMIeCTBOM Oenka B THIIEBON HoGaBke.
OBuiee KONKYSCTBO OEIKA B CMECH, COCTOAIRH M3 X; QYHTOB KyKypy3HOH MYKU M X
tyHTOB COEBON MykH, paBHO 0.09x; +0.6x, (byHTOB). 3TO KONMHECTBO JOMKHO CO
cTaBaATh e MeHee 30% ot obmero ofbeMa cmec Xy + Xz, OTCI01a NOTyYaeM Crenyo
liiee HePABEHCTBO

0.09x; +0.6x, 2 0.3(x; + x2).

AHAIOTHIHO CTPOUTCA OTPAHMHEHHE ATA KISTYATKH:

0.02x; + 0.06x, € 0.05(x; + x,).





[image: image20.png]B MOCNEIHKX ABYX HEPABEHCTHAX NEPEMERHbIC X | X7 HANO NEPEHECTH U3 TIPABBIX
yacTell HepageseTs B NeBble. OKOHYATEEHO MOJEN NIPUMET CICLYFOuUH B





[image: image21.png]MusBMuzmpoBath z = 0.3x; + 0.9x

fIpH OTPAHHUECHUAX

x) +x;3 2 800,
0.21x; - 0.30x, <0,
0.03x, - 0.0tx, 20,
X, %20,

Ha puc. 2.3 nokasaHo rpaduucckoe pewieHne 1ol 3azaun. B otamane ot moaenu
npumepa 2.3~1, 30eCh IBe NpAMEIE, COOTBETCTBYIOUIHE HEPABEHCTBAM OTrPAHMHYEHHH,
NPOXOAAT Yepes HauanbHyto Touky (0, 0). Jina Toro uToGh! IPOBECTH Ha rpaduke Takyo
npaMy:o, HeoBxoauMma elle onHa ToYKa. KOOPIUHATEL 3TOH TOUKHM MOXKHO HAMNTH, NOA-
CTABMB B ypasHeHue NpAMoit Mmoboe 3HAUEHHE ANA ONHON TICPEMEHHOM 1 3aTEM H3 3TO-
ro ypasHeHUs HaliTH 3HauCHHe Ans Apyrod. Hanpumep, AN BTOPOro HepaBeHCTBA U3
cHcTeMsl OrpaHuteHul nonoxkuM x5 = 200, Toraa A1 BTOPOH nepemenHoR nomyyaem
ypasHenve 0.21x200 ~0.3x; =0; oTcrona umeeM x; = 140. Takum obpazoM, npavas
0.21x; ~ 0.30x, = 0 npoxoaut depes Touxy (0, 0) » (200, 140), 3ametnm TaKke, B faH-
HOM cllydae A3 ONpeaeieria ACTIYCTUMOTrO IIOTYTIPOCTPAHCTBA HEAb3A HCOONb30BaTh B
KauecTse ‘“rectoBoii” Touky (0, 0), 3xeCh cnelyeT BIATH KAKYI-TUGO APYTYIO, Hamph-
Mep (100, 0) uau (0, 100).
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[image: image23.png]TlockonbKy B TaHHOMN MOJIENH ClTeIyeT MUHHMU3HPOBATDL HENEBYIO PYHKIMIO, NOITOMY
HY)XHO WATH B HaNpasieHnit YMEHbIUGHNS €& 3HAMeRHUiT (3T0 Hanpasnerue Ha puc. 2.3 no-
Ka3aHO CTPe:AKoi). ONTHMANBHOE PEINCHHE HAXOAMTCA Ha TIEPECEUSHIN IPAMSIX Xy + X, =
800 n 0.21x, — 0.30x, = 0, oTxyna nosyuaem x; = 470.59 (GyHToB) # x; = 32941
(yHTOB). fIpH STHX SHAYCHHAX MEPEMCHHBIX MHHHMATbHAA CTOMMOCTh POM3BORHMOT
€3KEAHEBHO TIHILEBOIT N06aeKy cocTapsteT 2 = 0.3 X 470.59 + 0.9 x 329.41 = $437.65.






[image: image24.png]2.3.3. JononHnTtenbHbie nepemMeHHble

B ofoux npunMepax ITOMH IIaBst Mbl HCIOSA30BAIH HCPABEHCTRA THNA “MEHBLIE MM PaBHO™
(3uak uepanenctBa <) u “Gosbule N ParHO™ (3HAK HepaBeHCTRa >). B 3THX npuMepax Takke
TIpEeANONATallaCh HEOTPHUATEABHOCTE BCEX NEPEMEHHBIX, B TaHHOM pasaene Mpi BBEHEM JBa
THNA QOROTHUMERbIHHIX HEOTPUUATEIBRBIX NEPEMEHHBIX (HAZ0BEM X OCMAMOUHLIMU B u30bi-
moyHbMU) , KOTOPLIC CBA3AHEI C HEPABEHCTBAMH THIIA “<” U “>" COOTBETCTRERHO. BBeseMm





[image: image25.png]TAKKE NOHATHE CEOO0OHOU REPEMEHIiol, KOTOpad MOXeT IIPHHIMATL KaK NONOKUTENbHbIE, TAK
H OTPULATEIbHBIE 3HAYERHA (K, KOHEYHO, 3HAYCHUE 0)

Ocmamounan nepemennan. HepasercTsa Tuma “<” oGbIHO MOXHO HHTEPNPETHPOBATE
KaK OFPaHuenis Ha KCTIONBIOBAHIE HEKOTOPHIX PECYPCOS (NPEACTABIEHHEIX B NIEBON 4acTH
HEPABEHCTB [IEPEeMEHBLIMU MOEAN). B Taxoll MHTEpNpeTanuy ocmamoynas nepemennas no-
Ka3bIBAET KOMMUECTBO HEMCMONbLIOBAKHLIX pecypcos. B npumepe ¢ komnawueit Reddy Mikks
HEPABEHCTRO 6xy + 4x; S 24 CBA3AHO C UCTIONL30BAHHEM Chipb M1, 3To HepaBeHCTBO JKBHBaA-
NEHTHO PABEHCTRY 6x) + 4x; + 5y = 24, rae s, 2 0. 31ech OCTATOYHAS nepemeHnan sy (=24 —
6x; — 4x;) PABHA HEHCTIONB3YEMOMY KONUYECTRY Chipba M 1.

H3Gsimounan nepemennan. HepapeHCTRO THNA “2” NOKA3BIBACT, ¥TO “YTO-TO” NOIKHO
G5ITh He MEHDIIE ONIPENEIEHHOR BEMIHHEL H3061mOyHas neperennas OTIPeNenseT Npesklilie-
HUe 3HAYEHNS NIEBO YaCTH HEpaBeHCTaa Ha/l 3ol remMuHoM. Hanpumep, B Mogenu “nuets”
HEpaBEeHCTBO Xy *+ x; 2 800 NOKa3bIBaeT, YTO CYTOHHOE MPOUIBOACTBO NHULWEBON XOGABKH He
BosmkHO GbiTe MeHbie 800 dyHTOB. MateMaTHHeCKH 3TO HEPABEHCTBO SKBHBATEHTHO paBes-
cTBY Xx; +x;—§; = 800, rae S; 2 0. [onoxurensHoe 3naveHue M3GHITOUHON nepemMeHHoN S
TNOKa3bIBACT NPEBLIILEHHE CYTOYHOTO NPOU3BOICTEA noGam(n HaJl MUHAMANbHbIM 3HAYEHIEM B
800 tyuTOB.

Ceofoonan nepemeriias, B NPUBEICHHBIX BbILIC PUMEPax YCIOBHE HEOTPUUATENEHOCTH
TEPEMEHHBIX ABAAETCSA €CTECTBEHHBIM. HO, KOHEYHO, BO3MOXKHEBI CUTYallMK, KOrAa NepeMeH-
HBle MOFYT NpDHHUMATh JKOObe ReHcTRUTENLHbIE 3HaueHns. Takas CUTYALA MOKA3aHa B che-
HYIOUIEM NpUMEpE.

Hpumep 2.3-3





[image: image26.png]Pecropan Guictporo obcmyxupanna McBurger TOpryeT ROPUMOHHBIMA MACHBIMH NiH-
poramu ¥ ym3yprepamy, Ha nopisio MACHOIO mupora HAeT YeTBepTs hyHTa MsAca, & Ha
umbyprep — topko 0.2 dynra. B Hauane paGouero aus B pecTopane umeerca 200 dyu-
TOB MACA, MOXKHO €llle TIPHKYMATh MACO B TEYEHHE IHA, HO Y)Ke C HalleHKolt B 25 LIEHTOB.
MJICO, OCTABILECECR B KOHLE pa60‘lem AHA, KEPTBYETCA GJIBI‘OTBOPHTEHLHOﬁ ‘OpraHu3aln
“Topawnit cyn”, Pecropan umeer 10X04 20 LERTOR OT O/HOM HOPLMH MACHONO MMPOra i
15 neHTOB — OT OAHOrO YN3Gyprepa, Kax # MHOTME Ipyrue, 5TOT PECTOpAH HE MOXKET
npofiath B AeKb Gonee 900 GytepGpoaos. Kakoa omKHa GbITh JIONS kAKZOTO K3 GyTep-
Gposos (T.e. CKOMBKO MOPLME MACHOTO MMPOra H CKOMLKO YH3CYPrepoB) B €EUHEBHOM
[POU3BO/CTBE PECTOPAHA, YTOGH MAKCHMU3HPOBATH €10 J0X0A?

CHavana paccMOTpHM orpaHitieHnd, O603HauMM 4epes X; U X; COOTBETCTBEHHO KO~
JMYECTRO MOpUKE MACHOTO MHPOFa H HH3GYprepos, MPOU3BOMMMBIX pecToparoM. Jiia
¥X [POM3BOACTBA PECTOPAH MOKET OrpaHMumTbes 200 DyHTaMU MACa WK MOKET IpH-
KYIIUTB elle. B TNEpBOM  Cay4ae [MOJy4yaeM OrpaHK4Ye€HHE B BHAE HEPABEHCTBA
0.25x; + 0.2x, <200, a Bo BropoM — 0.25x; + 0.2x; 2 200. EctecTBeHHO, BBIGOp ORHO-
IO M3 3THX HePaBEHCTB Gy/IET CYMIECTREHHO BIIMATH HA BO3MOKHOE ONTHMAILHOE pele-
Hue, Tak Kak Mbl HE 3HAEM, KAKOE M3 HMX HCOOGXOAMMO, JOTHYHO 3aMEHHTh MX OJHUM
papexcTOM 0.25x) + 0.2x; + x3 = 200, rae x; — croBoanag nepemennas. Pakrnyecku
CBOﬁoﬂﬂaﬁ nepeMeHHaR X3 B [naHHoit CUTYALK OJHOBPEMEHHO HIPAcT POJH KaK 0cTa-
TOUHOH, TAK i1 M3GHITOUHOM TIEPEMEHHBIX,

Janee nocTpouM LeNeByio QyHKINNO. PecTopaH Xo4er MaKCHMU3HPOBaTs CBOH RO~
XOI. O‘{EBHJHO, YTO L1 MAKCHMH3ALKK J0X0a JKETaTe/IbHO KaK MOXHO Gonblue npo-
JRaBath CBOCH MPOLYKUHMU, HO 1S 3TOTO HeOGXONMMBI NOTIONHHTEILHBIE 3aKYHKH MACA.





[image: image27.png]B aTOM cliyqae nepemeHHan x; 10/kHa GBITh OTPHIATENLHON, T.e. I0JDKHA HIPaTh POIb
H30BITOYHOM nepeMeHHOM,

Jnst Toro utobel PAcKpHITh “IBOMCTEEHHYIO” MPUPOMTY TIEPEMEHHOM X3, UCTIONBIYEM
CTAHAAPTHBIH MATEMATHYECKHI NPUEM, 4 HMEHHO NMPEICTABUM €€ B CHIeYIOLIEM BUAE,

X=X~ %, %, x5 20

Ecmi x; >0 u x; = 0, Torka nepeMeHHaq X3 HIPaeT postk ocTaTouHol. BTy, Hampo-

TiB, x; > 0 m xj =0, TorNa nepemenHas x; BBICTYNAeT B poid u3GbTouroH. (B rmase 3
Byner nokasaka CHTYaUs, KOT4 ONTHMATLHOE PEIlieHue 3aaul TEHEHHOTO TPOrpaMMH-
POBAHNA ZOCTHArAETCA TIPH MONOKHATENBHBIX 3HAYSHIAX KAK X; , TaK U x; .) UTaK, Teneps
OTpaHMYEHHE MOYHO 3AITUCATh B BHE DABEHCTBA

0.25x; +0.2x, + x3 — x; =200.

LieneBas (yHKINA TIONYAET CIELYIONIES BHPAKEHHE.

Makcumusyposark z = 0.20 + 0.15x, — 0.25
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