1. MOCTPOEHUE MATEMATUYECKUX MO[LENEN
anAaA 3KOHOMUYECKUX 3AOAY

OcHoBa nocCTpoeHns1 3koHoMMYeckux mopenen B Buge 3J1 - 370,
npexae BCero, npaBuibHbIA BbiIOOp NapamMeTpoB 3KOHOMWYECKOW 3agayu
(vnn HekoToporo npouecca), Yepes KoTopble Tpebyemasa uenb Bblpaxanach
Obl B BMOE NMHEWHOW ULEeneBOW (PYHKUMKM, a OrpaHuMyYeHust Ha npolecc
3anucbiBanncb 6bl B BUAE CUCTEMbI JIMHENHBIX YPaBHEHWI U HEPABEHCTB.

1.1. 3apgaya nnaHupoBaHUA NPOU3BOACTBA NPOAYKLUN
(3111 Ha makcummnsauumio).

HekoTopoe npeanpusiTue B Te4eHUe NNaHOBOrO nepuoaa BbinyckaeT 2
BMOa npoaykuuu, Hanpumep, TabypeTkun um cTynbs. Mpu ux npousBoacTBe

NCNonb3ylTCa TpU BuOa PeCYpCOB. Tabypetka | CTyn | 3anac
[aHHble N0 ux pacxody Ha BbINyCK pecypca
OAHOTO M3AEMKNA, 3anackl PECYPCOB, |"Pecync 1 4 6 24

a Takke npubbinb OT peanusaumm

eavHUUbl NpoaykumMn npusendeHsl B | Pecypc 2 3 2 12
Tabnuue. TpebyeTcs cnnaHMpoBaTb Pecypc 3 1 1 8
KONMM4YeCTBO  BblNycKkaeMblx Taby-

peToKk N CTynbeB TakuMm o6pa30|v|, |-|pM6bIJ'Ib 4 5

yToObl MIpU  OaHHbIX  yCII08USIX

rnpouseodcmea rony4eHHass npubbinb bbina MakcumarnbHa. WTak, uenb
3agaun - nonydeHne MakcumanbHom npubbinu. Bbibepem B KayecTBe
napameTpoB, XapakKTepPU3yKLMX MNpoLecC MnaHMpOBaHUA Mpou3BOACTBa

NpoayKUMK, 4YMCNO  BbiNyCKaemblx TabypeTok (nepemeHHaa Xi) u

BbiMyCkaeMblx CTynbeB (MepemeHHasi X»). Bblpasum 4epe3 BblOpaHHble
HEeM3BECTHble CyMMapHyto Npubbinb OT peanusauumn Bcen npoayKumm

Sf(x;,x,)=4x, +5x,
OHa BkntovaeT B cebda npubbinb OT peanu3aumm Bcex TabypeTok (4x1) n

BbIMYCKAEMbIX CTYIIbEB (5X2). Llens 3agaun (Makcmmmsaumsa npubbinu)
3anuweTcs B Buae

f(x;,x,)=4x, +5x, — max
Mepengem Kk opmynupoBke orpaHnyeHnn. CTpykTypa BCeX Tpex
OrpaHN4YeHnn ognHakoBa

[PACXOL, PECYPCA] < [BAMNAC PECYPCA

Tenepb ocTaeTcs BbIpa3uTb MOMHbLIA Pacxod pecypca Yepes BblbOpaHHble
HeusBecTHble X| 1 X, . Tak, pacxoq pecypca nepBoro B1aa Ha BbiMycK BCEX

TabypeTok cocTtaBuT 4X1 eOVHNL, a Ha BbINYCK BCEX CTYIbeB 6X2
COOTBETCTBEHHO (CM. MEPBYI CTPOKY Tabnuubl). B cymme 310 gact nonHbiv
pacxod pecypca nepBOro BuMAa W OrpaHU4yeHuMe MnpuMeT BUA JIMHENHOTO
HepaBeHCTBA

4x, +6x, <24



AHanorMyHo 3anuuyTCsi OrpaHUYeHUss Mo BTOPOMY M TpeTbemy Buaam
pecypcoB

3x, +2x, <12
x, +x, <8
O6beanHaa nx B CUCTEMY MOMYyYNM

[Ax, +6x, <24
%xl +2x, <12

Bxl +x, <8

[anee, nucxoas 3 cmbicna BBEAEHHbIX NEePEMEHHbIX, (YACNO NPOM3BOAUMbIX
n3gennuin He MOXeT ObiTb OoTpuuaTeNibHbIM) HA HUX HEOBXOAMMO HaNOXWUTb
OrpaHu4eHusi HeOTPULATENTbHOCTM.

x, 20,x, 20
OkoHYyaTenbHO BbINULWIEM MaTeMaTUYECKYO Moaenb 3agaym B oopme 3J1MM.
f(x,,x,)=4x, +5x, - max

Clhx, +6x, <24
%xl +2x, <12

B(1+x2 <8
x,20,x,=20

lMonyyeHHas MoAaenb MOXET U3MEHSATbCA 3a CHET U3MEHEHUSI KaK YCNoBUM
Npou3BOACTBA, TakK WM YCMOBUMK peanusauuu npoaykumn. Hanpumep, npu
N3MEHEHNN YCNOBUW peanusaumm U3MeHSTCA U KO3(PMUUMEHTbI B LIENeBOM
dyHKUMN. [1pn M3MEHeHUn 3anacoB PecypCoB U3MEHSATCS npaBble 4YacTu B
cucteme orpaHndeHun. lNpun ydyeTe HOBbIX YCNOBUK NPOM3BOACTBA CUCTEMA
orpaHuyeHu AoONOSTHUTCA HOBbIMU YPaBHEHUSIMU UMW HEPABEHCTBaAMU.

Mocne peweHunst noctaBneHHon 3J1IM nepemeHHble X | n X 5, yKaxyT

nrnaHoOBOEe KONMYECTBO TabypeTok M CTYNbeB AN MOMyYeHUss MakcMmaribHOM
npubbinM, a pasHOCTb Mexay MpaBoOM WM  NEeBOM 4acTaMM  KaXaoro
HepaBeHCTBa [acT OCTaTOK pecypca KaXaoro Bmaa.

1.2. 3apaya o cocTaBneHUM ONTUMarnbLHOro pauuoHa
(351N Ha MuHUMKM3aUUIO)

Mpeanonoxum, 4to B AHEB- Kopm 1 | Kopm 1 | MuT. B-B B palLl.
HOW PauUVOH >XMBOTHbIX LOSKHbI
BXOQMTb NUTaTenbHble Belectsa | T B-BO 1 2 1 12
ABYX BWOOB B Konwu4yectse, 3a- | [MuT. B-BO 2 6 4 30
JaHHoMm B Tabnuue. WmeeTtcs
BO3MOXHOCTb COCTaBnATb pa- Lena 5 2
Kopma

LIMOH 13 KOPMOB ABYX BUAOB, AN
KOTOPbIX 3a4aHoO codep)kaHue nuTaTenbHbIX BELLECTB B €AMHULE Kopma U



LeHa OOHOW efuHMUbl KaXaoro u3 BuMAoB KopmoB. [lpu yaoBneTBopeHum
YCroBuin No Heobxo4MMOMY COAEpPKaHUIO NMUTATENbHbBIX BELWECTB B JAHHOM
paunoHe TpebyeTcs 4OCTUYb €0 MUHUMaNbHOW CTOUMOCTM.

Mycte X, n X, - copepxaHne B JAHHOM pauuoHe eauHul kopma 1-ro
M 2-ro BuMga COOTBETCTBEHHO. OOy CTOMMOCTb [HEBHOrMo pauuoHa
3anuwem, Ncnonb3ysi LieHbl Ha KopMa:

f(x,,x,)=5x, +2x, —» min

OrpaHnyeHnst MEKOT CNeayoLLy CTPYKTYPY:

lconepaHne nut. BewecTs B paunoHe | = |min kon-so nuT. B-8

|/|CI'IOJ'Ib3yFI AnAa 3anucu neBon YacTu BBEAEHHbIE HEN3BECTHbIE, nony4vynm

[PX, +X, 212
%xi +4x, 230

[loGaBMB K MNOSy4YeHHbIM OrpaHUYEeHUsIM YCroBMS HeoTpuuatTenbHocTn (X

PaBHO HYMO, €Cn KOPM | HEe WCMOMb3yeTcA B paLMOHE), OKOHYaTerlbHO
3anuwem 3J1M1.

f(x,,x,)=5x, +2x, - min
[(PX, +X, =212

%xl +4x, 230
x,20,x,20

* B npuBeOeHHbIX MpUMepax BCE OrpaHWYeHUs UMET BUA NMHENHbIX
HepaBeHCTB. OTO, Tak HasblBaeMble, HeXeCTKMe OrpaHudYeHus (pecypc
MOXeT OblTb M3pacXxo4oBaH MOMHOCTbIO, @ MOXET WU 4YacTuyHo). OpHako
MOXXHO CTaBUTb U XXECTKUE OrpaHNYeHNs B BUAE NMHEVHbIX YypaBHEHWUIA. Tak, B
nepBoM npumepe, TpeboBaHne MONHOro MCNonb3oBaHUA pecypca 1-ro Buaa

NPUBOANT K orpaHnuenmio: 4%, + 06X, =24



