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X, +2x, =X+ X, 24

X, — X, +3x; <5
2x, +3x, -2x, 24
x, +3x, =8

x>0,7=1,234
IIpuBecTH K cuMMeTpHYHON hopMe 3aIuCcH:
1. Z(X) =2x| - X2 + 2X3 - X4 - max,

—x, X, +2x, —x, =2,
9x, —x, —6x; +5x, =6,

x>0,;=12,3,4
2. Z(X)=4x, - Xy + 3X3+ 4x4 — max,

7x, —10x, —3x;, +2x, =6,
—x, +4x, +3x;, +x, =12,

x20,j=1,2,3,4

3. Z(X) =9x; - 11x; - 3x3+ 8x4 + 5x5 — max,
X, 2%, F Xy — X, +2%, =3,
X+ 2%, + 2%, + 2x, + 9%, =14,
2x, = 3x, —x; +2x, = x5 =-1,

x20,j=1,2,3,45

4. Z(X)=x; + X3+ X3-2x4 + 3x5 — max,
—x, + X, +x; —4x, —2x, =5,
3x, —x, +2x, +7x, +9x5 =8,

2x, +2x, + X3 +9x, +3x;5 =15,

%>0,7=1,2,3,45
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TPA®UYECKUIA METOL PELUEHUA 3A0AY NMUHEWNHOTO
NPOrPAMMUPOBAHUA

FpachuueckMin meToa pelleHUA 3aaa4 JIMHEWHOro NPOrpaMMUpPOBaHNA C
ABYMA NepeMeHHbIMU '

Ipadudeckuif MeTOR HCIONG3yeTcss JUIS  PElleHMs 3ajad C  JAByMS MEpeNaHHbIMU
CIIEYIONIErO BHAA:
Z(X) = ¢1x; + cax2 — (max) min,

a,x, +a,x, $(2) =
5%, +ayx, £(2)=b,

Xy +8,,%, S(2)=b,

x120, x220.

JlaHHBI METOI OCHOBBIBAETCA Ha BO3MOKHOCTH TIpauueckoro uzobpaxeHus obnactu
JIOTYCTHMBIX PEIeHUH 3a/laud H HaXOXKAEHNH CPESN HAX ONTHMAIBHOTO PEIIEHHS.

O6nacTh ZOTNYCTAMEIX PELICHAN 3a]a4d CTPOMTCA Kak nepecedenue (obuias yacTs) obnacteit
PeIUEHUH KXIOTO W3 33AaHHBIX OIPAHMYECHUH.

O6nacThi0 pelleHdi AMHEHHOro HepaBEeHCTBA a1X1 + apXz < b; sBIMeICs ogHA M3 IBYX
MOJTYIUIOCKOCTEH, Ha KOTOPBIE IpsiMadt a;1X| + aipXa = 0, COOTBETCTBYIOIIAsA JaHHOMY HEPABEHCTBY,
JIESTUT BCKO KOOPMHATHYIO ILTOCKOCTD.

Jlns Toro 4robbl ONpefenuTh, Kakas W3 JBYX KOOPAMHATHBIX NOIYIUIOCKOCTEH ABJIIETCA
00ONacTLIO PEIlEHUH, JOCTATOYHO KOOpAMHATH! Kakoi-mubo TOYKHM, HE NEKAlleH Ha MpsaMo,
HOJACTABUTL B HEPABEHCTBO: €CJIM OHO YAOBJIETBOPSAETCS, TO OONIACTBIO PENICHHH SBIAETCH
[OJTYTUIOCKOCT, CONEpXallasi JaHHYIO TOYKY, €CIM )K€ HEPaBEHCTBO HE YNOBIIETBOPSETCH, TO
00N1aCThIO peleHun# ABMSIETC MONYIIIOCKOCTD, HE COIEpKAIAd JaHHYIO TOUKY.

O6nacTel0 HOMYCTMMBIX PEILCHHH 3agadd siBIiercs o0mas d9acTh MONYIUIOCKOCTEH -
obnactell peleHuii BceX HepaBeHCTB CUCTEMBI OIPaHHUCHHH,

Jlna HaxOMKAEHUS CPeM JIOMYCTHMbIX PEIICHUN ONTHMAIBHOIO PEIIEHUSI HCTIONB3YIOT IMHHY
YPOBHSL ¥ OMOPHBIE IIPSMBIE.

Jlunuei ypoeus HasbIBagTCs MpsMas, Ha KOTOpo# LeneBas (DYyHKIMA 3aJadd NPUHHMAET
[10CTOSIHHOE 3HAYEHHE, Y paBHEHKE JIMHUM YPOBHS B O0IIEM CIIydae UMeeT BHA C1X| + CXo =/, rie
1= const. Bce IMHME YPOBHSI NapajUIeNbHE! MexIy coboil. X HopMans # = (¢, ¢,)

Onopnoil npamoti Ha3bIBACTCH JIMHHS YPOBHS, KOTOpas MMeET XOTs Obl 0OLIyIO TOUKY C

061acThIO IOMYCTHMEBIX PElICHHA ¥ 10 OTHOIIEHHIO K KOTOpOH 3Ta 001acTh HaXOAHTCs B

O/THOM U3 MOMYILIOCKOCTEH.

O61acTh JONMYCTUMBIX PellieHuit Jo00l 3aaun uMeeT He Gonee ABYX ONOPHBIX NPSMBIX, Ha
OJIHOM M3 KOTOPBIX MOXKET HAXOIUTACS ONTUMABHOE pemenne (puc. 29.1).
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3uavenus nenenoil QyHKIE Ha JMHAAX YPOBHA BO3PACTAIOT, €C/IH JIHHHMM ypOBHI riepemMeniaTh
B HAMpAaBIGHMH WX HOpMami, K YOBIBAIOT MPH  NIEPCMEIICHHH JMHUHA YPOBHS B
IPOTHBOINOIOKHOM HANPaBJIEHAH.

AJrOpHTM rpadHYecKoro MeToa pemenns 3anaq JIMHEHHOT0 NPOrPaMMHDOBAHHSA €
ABYMS NepeMEeHHbIMH:

1. IoctpouTs 061aCTH JOMYCTHMBIX peneHni

2. Feiu 06IaCTh AOTYCTHMBIX PELICHHI SBIIETCS [TYCTHIM MHOXKECTBOM, TO 33/@1a He nMmeer

DellleHHs BBU/LY HECOBMECTHOCTH CHCTEMbI OTPAHMHCHHH.

3. Ecau o6iacTh OMYCTHMBIX peleHHil SBISETCA HEMyCTHIM MHOMKECTBOM, IHOCTPOHTE
HOpPMaJT TMHEI ypoBHs 71 = (€| ,C,) ¥ OJHY W3 JIMHHI{ yPOBHS, HMCIOMIYIO ofime TOUKH ¢ 3TOH
00IacTHIO.

4. JIMRMIO YPOBHS MIEPEMECTHTD J10 OIOPHOH npAMoH B 3alaue Ha MAKCHMYM B HANPABJICHIH
HOPMAJTH, B 3a/1a4¢ HA MAHAMYM — B TIPOTHBOIONOKHOM HAMpPaB/ICHHH.

S.Femy Opu  NEpeMEIieHMH JIHHMM  YPOBHS 110 06NacTH JOMYCTHMBIX PpEIICHAH B
HANPABJICHHY, COOTBETCTBYIOMIEM TPHOMIDKCHHMIO K OKCTPEMYMY neneBod (QYHKUMY, JIMHUS
YPOBHSL YXOAMT B GECKOHEHHOCTh, TO 3ajaua HE MMECT pelIEHHs. BBHJIY HEOrPAHHHEHHOCTH
HETeBOH (PYHKIMH.

6. Ecu 3a7aua JMHEHHOT0 NPOTPAMMUDOBAHMS MMeEET ONTHMANLHOE PEICHHE, TO /UL €ro
HAXOJICHUS PEHIHTb COBMECTHO YPABHEHHS IIPAMBIX, OrPaHHHHBAIONIX 0671aCTh AOIYCTHMBIX
peleHHi W UMEIOImMX o0uMe TOYKA € COOTBETCTBYIONIEH OMOpHOM MpsMoi. Ecnu nenesas
(pyHKUHS 331A9H JOCTHTAET SKCTPEMYMA B JIBYX YIJIOBBIX TOUKEX, TO 3aj]aua UMeET OEeCKOHeUHoe
MHOKeCTBO periienuii. ONTHMANBHBIM pellieHAeM  ABIACTCA mobas BBITyKNas JMHCHHAS
«OMBUHALAA 3THX ToYeK. T10C/e HAXOM/IEHHS ONTHMATbHE! PEIEHHH BHIMHCIHTE 3HAUCHHE
weneBoi GyHKIMM Ha ITHX PELICHUSX.

1. Pemnth 3aa4y JUHEHHOrO NPOrpaMMHPOBAHIA

Z(X) = 3x; + 2x; — max

x-x,+220, (1
3x, -2x,—6<0, (2)
2x, +x,-220, (3)
x, <0, 4

x; 20, x3= 0.

Pemenne. CTpoMM 061acTb AONYCTHMBIX PCIICHHH 3a/a9H. HymepyeM orpaHdycHHS
3ajaun. B 1psMoyroibHO# JeKapToBOl CHCTEME KOOpIMHAT (puc. 29.2) cTpouM NpsIMYIO X~
x; + 2 = 0 (L), COOTBETCTBYIOLIYIO OTPaHHICHHIO (1). Haxonum, Kakas u3 JABYX
TONYILIOCKOCTEH, T1a KOTOPBIC 3712 MPAMast JSUT BCIO KOOPAHHATHYIO ILIOCKOCTE, ABJISIETCA
o6nacTei0 perenuii HepasescTBa (1). Jlng 2TOTO JOCTATOHMHO KOOPAMHATEI KaKoi-mbo
TOuKHM, He JeXaulel Ha NpsMOH, MOACTaBUTH B HEPaBCHCTBO. Tax xak npsmas L; He
IIPOXOJMT Yepe3 HAYalo KOOP/MHAT, MOACTABISEM KOOPAMHATHI TOMKH O (0, 0) B mepsoe
orpanuyesue 1*0-1*0 + 2>0. IonyuaeM CIpOrOe HEPABeHCTBO 2 > 0.
ClnienoBatennpHo, Touka O NEXUT B
ToAyII0CcKOCTH peurenuii. Takum 06pasom, CTPENKY Ha KOHUAX npaMoit L; ZOMKHBI OBITH
HANpABJEHb! B IOIYILIOCKOCTB, COAEPKAIYIO TOUKY (. AHANOrYYHO CTPOUM IPsAMEIE
Ixp- 2x2-6 =0 (La), 2xy +x2-2=0(L3), x2 = 3 (L4 v obnacTy peleHul orpaHRYeHUH (2),
(3) u (4). HaxonuM ofuyio 4acth ONYTLIOCKOCTEH peLICHAH, YHUTHIBAS TIPH 3TOM yCIOBHA
HEOTPULATEIBHOCTH; [ONYUEHHYIO 00IacTh JIOYCTAMBIX pelreRui OTMETHM Ha puc. 29.2
[ITPUXOBKOH.
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Prpc. 29.2

CTpouM HOpMallb JIMHUH yPOBHA 7 = (3,2) M ONHY U3 ITUX JHHHMH, HaIpHMEp
3x;+ 2x, = 0. Tak Kax pellaeTcs 3ajaya Ha OTHICKAaHHE MaKCHMYMa IENeBOd QyHKuu#,
TO JIMHUIO YPOBHS N€peMeNacM B HaNpapJIeHHH HOPMaJH 10 ONIOPHOM NpsAMOH.
DTa mpsMas NPOXOAMT depes TOuKy X * mepecedeHHd NPsSMBIX, OrPaHMuMBAIOIIHX
061acTh JOMYCTHMBIX pEIIEHHH K COOTBETCTBYIOMMX HepameHcTsaMm (2) u (4).
3x, -2x,-6=0,
OnpeaenseM KoopanHaThI Toukd X* = Ly N Ly. Pemas CI/ICTeMy{ B _3
2 ]
ronyuaem X* =(4, 3) . Boraucasem Z(X*) =3-4 +2-3 =18.
OtBeT:max 2(X) = 18upuX* = (4, 3).
2. PetunTh 3aa4y JTHHEHHOTO MPOrPAMMHPOBAHHS

Z(X)=4x| +2x; — min

4x,-x, 20, (1)
2x,+x, 26, (2)
x +2x, 216, (3)
X, <4, A
x-x<0 (5
Pemenne. CTpouM 06IaCTh JONYCTHMBIX pPelICHHUit, HOPMAaND uuui ypoBHs 7 = (4.2) 1
OnHy M3 NHHHH YPOBHS, MMEIOLIYI0 00lHe TOUKH ¢ 310 obnacthio (puc. 29.3). Ilepeme-
[aeM JHHHIO YPOBHS B HAIIPaBICHHH, IPOTHBONOJIOKHOM HANPABIEHUIO HOPMAIN 7
T4K KAK pelIaeTcs 3a1aya Ha OThICKaHWe MHHMMyMa Gynkuuu. Hopmans JMHUH ypoBHS
n=42)u
HopManb 7, = (2,]) rpaHu4HON NpsMOM L) B HAIPABIEHAH KOTOPOH IEPEMEHIAIOTCS JTHHHMH
ypOBHS, TIApaJUIENbHbL, TaK KAK HX KOOPAMHATHI nmponopuuonansHel (4:2 = 2: 1). Cnego-
BaTeBHO, ONODHAs TpsAMas COBNAJaeT C IPAHHYHOM TpPAMOK L; 06JACTH HOIYCTHMBIX
peUleHHH ¥ IPOXOAUT Uepes /1B YITIOBbIE TOYKH 3TO# 06nactu
X,"n X, . 3anaua umeer GeCKOHEYHOE MHOKECTBO ONTHMAIBHBIX PELICHHH,
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ABIAIOMAXCA TOUKamMu oTpeska | X; , Xz ]. Omuroukn X; =L, NLs, X, =L;N L

Hax04uM, peiiad COOTBETCTBYIOIHC CHCTCMBI ypaBHCHPIﬁI

(L)
(L)

3\__:4) 5 6 x
b N
' . :
Pnc.‘ZQ'.Q :
2x, +x, =6, (L) 4x, —x, =0,
+ - +
3x, =6; 6x, =0;
x,‘ =2, xz. =2 ) x]‘ =1, x
X, =2, X, =14;

Briuncnsem Z(XI*) = Z(Xz*) =41 +*2 4 :'12
Orser: min Z(X) = 12 npu X* = (1 -t)X; +tX;, 0<t<l].

3. PemruTs 3anady NMHEAHOTO NPOrPaMMHMPOBAHHUS
Z(X) =3x; + 7x; — max

Sx, ~x, 20, (I
X +x, 25 (2)

x, 23 (3
2%, -3x, <0, (4)

Pemenne. Crpoum o0nacth AOLYCTHMBIX pelIeHHH, HopManb # =(3,7)u oiaHy u3

TIMHHI ypoBHA (pHC. 29.4).

B nansxoit 3azade HeoGXOMMMO HAMTH MakCUMyM LEJICBOH (YHKIHH, NMOSTOMY JHHHIO
ypOBHA MepeMeillacM B HAIpaBIeHHH HOpMAIM. BBuAy TOro 4TO B 3TOM HANPABJIEHHH
061acTh JOMYCTHMBIX PELUCHHM HE OrpaHMYEHa, TMHUS YPOBHA YXOAUT B OECKOHEYHOCT.
3ajaua HE UMEET PElleHHs BCIIC/ICTBHE HEOTPAHHYEHHOCTH IIeNeBoi QyHKIHM.

OtBeT: Z(X) — + .
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Puc; 29:4

4. Peiuth 3a7a4y JHHEHHOTO HPOrpaMMHUPOBaHNs
Z(X) = 4x, + 5xp — max

3 -x,20, O

x <6,  (2)
2x, +x, <16, (3)
—x, +2x, 22, (4)
X, =X, 23. (©)]

Peuerne. CTPOHMM NPSMbIE IIAHHH, COOTBETCTBYIOLIME HEPABEHCTBAM CHCTCMbI OTPAHHHEHHH u
HaXOAHM TOMYTUIOCKOCTH, SIB/ISIOLIUECs 06acTAMU pelienuii aTix HepaBeHCTs (pre. 29.5).
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Pre. 295

OBI(aCTb JOMYCTHMBIX PELLIEHHH 3a/a9H ABJISCTCS MyCTHIM MHOXCCTBOM. 3anaua He HMEET
pEILCHNS BBHLY HECOBMECTHOCTH CHCTEMEI OrPANHHEHHH.
OtBeT; CHCTEMA OTPaHMYEHNH HECOBMECTHA.
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2. Mpacpuuecknun meToq pelleHMst 3a4a4 NUHEWHOTo NPOrPaMMUPOBAHHA C
N nepeMeHHbLIMK
Iﬁpa(bl/l‘iCCKHM METOJIOM PEILAKOTCA 339K JIMHEHHOTO nporpaMMupoOBaHusd, 3allNCAHHBIC B
KaHOHHMYECKOM BHJIC M YIOBJICTBOPAIOUIME YCIIOBUI® 1 — F < 2, € 7 — YHUCIO HCU3BCCTHBLIX
CHCTEMbl OTPaHHYEHHH; ¥ — paHl CHCTEMBI BEKTOPOB YCJIOBHiL. ECIH ypaBHEHHS CHCTEMBI
OrpaHNYCHHM JIHHEMHO HE3aBHCHMBIL, TO PAaHT ¥ PABEH YHCITy YPABHEHHH CHCTEMBI M.

5. Penimts 3a1a4y JMHEHHOTO IIPOrPaMMHPOBaHMS
Z(X)=—x,—x,+ x,+3x, +7x; > min
—X, 44X, 4+ X, +2x, =3x, = 4,
X +x,+4x;+ x, —8x,= 3,
X+ X —4x, =4,
x, 20, j=12345.

Pemenue. MeTon NpUMEHHUM, TaK Kak n-r=5-3=2
-~ Metonom XKopaana—TI"aycca npuseseM cUCTEMY ypaBHEHHH-OTpaHMUEHNH 3a1a4y K
paBHOCUNBLHOM pasperneHHoH (Tabn. 29.1). OMHOBPEMEHHO HCIUIIOYUM pa3pelleHHEIE
HEM3BECTHHIE U3 HeNeBOH QyHKuMM.

Tab6nuua 2

X, X2 X3 X4 X5 b
-1 ] 1 2 -3 4 Cucrema
1 1 4 1 =8 3 }ypasﬂemm—
0 1 1 0 -4 -4 OrpaHUYEHUH
-1 -1 1 3 7 0
-1 1 1 2 -3 4 Henesas dynwus
2 0 3 -1 -5 -1
a o o -2 -1 -8
-2 0 2 5 4 4
0 1 1 0 -4 -4
0 0 a 3 -3 15
1 0 0 -2 -1 -8
; 0 0 2 1 2 -12
| 0 1 0o -1 -3 -9
0 0 1 1 -1 5
1 0 0 -2 -1 -8
1 0 0 0 -1 4 -22





image14.png
Hcnonp3ys TOCIEIHIO YacTs Tab. 2, 3anulleM 3ajayy JIHHCHHOTO
IpOrpaMMUPOBAHHs B IPEOOPa3OBAHHOM BHIE:
Z(X)=—x, +4x, +22 - min
X, -x,=3x5=-9,
XX, — X= 5,
X, —2x,~ x;=-8,
x; 20, j=12345.

OtGpocuM B YpaBHEHMAX-OTPAHMYEHMAX  HCOTPHUATENBHBIE — PA3PCLICHHBIC
HEM3BECTHBIE X;, X2 X3 H 3AMEHMM 3HAK PABEHCTBA 3HAKaM{ HEPABEHCTBA «<», TIOIy1IMM
BCIIOMOTATEIBHYIO 3aj1ady JIMHEeHHOro IPOrpaMMHUPOBAHUs ¢ ABYMS ICPEMEHHBIMH.

Z(X)=—x, +4x; +22 — min
- x-3x=-9 O
Xp— X5 = 5, 2)
-2x,- x;=-8,  (3)
x, 20, x,20
Pewaem 3anauy rpaduueckum meronom (puc. 29.6). CpoGonmsrt «meH B [eneBoi

@yHKIME 22 Ha OTBHICKaHWE OTTHMANBHOTO PELICHHS HE BIMACT M yIUTBIBACTCS TOJIBKO
NPH BBIYHCJIEHUH 3HAYCHHS LETEBOi QyHKIHUY.

Puc. 29:6.

HaxoauM ONTHUMAaJIbHOE PEIICHHE BCIIOMOTaTENbHOMH 33121 X*=L,NLy
o x,—3x,=-9, (L)
x,— x5= 5, (L)

—4x; =4
x =1 x,=6;
X" =(L6).

BeIugciisieM MUHUMANBHOE 3HaYeHHE LeneBoi GyHKIun

Z(X*) =-1-6 + 41+ 22=20.

HaxofuM ONTHMAanbHOE pelleHHe UCXOMHOM 3a1aud. [l 9TOro MCIoab3yeM CHCTEMY
OrpaHHYeHHH B pa3pelleHHOM BHIE:
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X, -2x,—~ xs=-8,

X, =5-x,+x;=5-6+1=0, x5 =-8+2x,+x;=-8+2-6+1=5.
Homygaem X* = (5,0, 0, 6, 1).

Orger: min Z(X) = 20 npu X* = (5, 0, 0, 6, 1).

Pewnts 3ana9m THHEHHOTO IPOrPaMMUPOBAHHS IPAdHUUECKUM METOIOM:
6. Z(X) = 2x, + x, — min

BoiumenseM x,,x; u X, X, =-9+x, +3x; =-9+6+3-1=0
.

x +x, <12
2%, —x, <12
2x,—x, 20
2x +x, =24
x,20
7. Z(X) = 4x, - 3x, — max
- X+ x, <5
Sx, ~2x, <20
8x, —3x,20
5x, —6x, <0
8. Z(X) = x, + 2x, — max
x, <6
=3x+ x,<12
X+ x,20
x - x <0
X, +2x, <12
9. Z(X) = 3x, + 5x, — min
x+ x, 20
3%+ x,<3
Sx, +4x, 220
X - x,20
10. Z(X) = x, + 3x, — max
=2x,+ x, <2
- X, +2x, 57
x +3x, <18
4x,-3x, <12

x20,x,20
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11. Z(X) = - 3x, + 2x, — max
—3x, +2x, <12
3%, —2x, <6
3, + x,23

x 20,x,20

12. Z(X) = x, - 3x, — min

- X+ x,26
-2x,+ x,<6
X, +3x, 23

x —2x,<2
13. Z(X) = - x, + 4x, — min
2x,+3x, <6
—8x, +3x,<6
2x, —3x, £-3
4x, +3x, 22
14. Z(X) = 3x, - x, — max
2%+ x, =24
X+ x,20

X +2x,22

x,— x,<2

15. Z(X) = 3x, + 5x, — min
2%, - %,20

2x, + x, £16
—2x, +5x, 23

X, +2x, <2
16. Z(X) = x, + 4x, — max
—4x, + x, <4
- X+ x, <5
- X, +2x, <2

3x, +4x, 212

x,20,x,20
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17. Z(X) = 2x, - 4x, — min

5x,—2x, 212
—x, +2x, <6
x, —3x,23 ,
x 20
18. Z(X)=6x +3x; —x, +3x; > max
4x, —4dx, + X, +X4 =16
—2x, +4x, -x, +x,=4
Sx,— X, +x; +x, +x; =34

x,20 Vj

19. Z(X) = 3x, —8x, — 2x; + 2x, — 4x; —> max

x, —dx, + X3+ X, -x;=16

—6x, +3x,+ X3 X, =4
2%, +2x, — X, +x, =34
x,20 Vj
20. Z(X) = 3x, +2x, — 2x, +3x, + x; — min
X, - X+ X —-x, =16
X, + X+ X +x,=4
2x, — X+ X, tx;=34
x;20 Vj

21. Z(X) = 2x, + Tx, + 2%, +2x, + 3x; — max

X, F5x, = Xyt xg— X =35

36— X% + x,—2x, =4
Tx,— X3+ X, =7
x;20 V)

22. Z(X) =11x, —4x, +2x; = 5x, + 2x; > min

—x, +Tx, —2x, 2%, + X; =3
1 2 3 4 5

2%, + 2%, — X3 + x5 =18
2x,—4x, + X3+ X, =8
x;20 Vj

23. Z(X) = x, — 6x, + 2x; — x, +3x5 —> max

X +20,+ X tx + X =14

3x, =3x, — X3 + x =1
4x, + X3 +x, =12
x,20 V)
24, TIpou3BOICTBEHHAS MOLHOCTH 3aBOMA NIO3BOIIACT NIPOM3BOJUTE 33 MECHL 20 ThIC.

panenuit Tuna A wut 16 Teic. m3nenmit Twma B. lpubeuis, moiyuacMas 3aBOJOM MpH
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peanusalliy OJJHOTO H3JENHUA THNA A, paBHa 800 aeH. ex., Tuna B — 1000 nmen. en.

1. OnpenenuTs IIaH BBITYCKA H3JeIHH KaXXKAOTO THIA, 06ecleqyuBaloOmuil HauGOIbIIYIO
HpHOBLTE.

2. HaiiTn mnaH BBITYCKa U3J€NHH B Ciydae, €CJid IPUOBUIb OT peanu3andd u3JAeIui
THna A: a) yBeJUYUTCH; 6) YMEHBIINTCS.

25. MexaHn4ecKUi IeX MOXeT M3TOTOBHTH 3a cMeHy 600 merane#t Nel wunu
1200 geranmest  No2. ITpon3BoACTBEHHAs MOIIHOCTH TEPMUYECKOro lexa, Kyda 3TH
JETaIH MOCTYNaoT Ha TepMOo6paboTKy B TOT JKe JIeHb, I03BOJIAET 06pabaThiBaTh 3a CMEHY
1200 meraneit Ne 1 unu 800 netaneit Ne 2. IIeHb! Ha AeTAH ONUHAKOBLIE.

OmnpenenuTh  eXeAHEBHBIH  IPOW3BOACTBEHHBI  IiaH  Beimycka  [eraied,
MaKCHMH3HPYIOIIMH  TOBapHyK  IPOAYKIMIO  TUPEINPHATHS, IPH  CHEAYIOUIHX
IOMOMHUATENBHBIX YCIOBHSIX:

a) o0a 1exa paboTalOT B OJHY CMEHY;

6) MexaHU4YeCKHUH IeX paboTaeT B TPH CMEHbI, & TEPMUIECKUN —B JIBE CMEHEL,

B) IpeAnpusATHe paboTaeT B JBE CMEHEl, OpH 3ToM Jeraieii Ne 1 J0mKHO ObITH

U3roTOBJEHO He Gonee 800 wiT., a neraneit Ne 2 —ne Gonee 1000 .
26. ins maroToBineHHs u3ienuit A u B dabpuka pacxoayer B xauecTBe CHIpbA CTAlb U
LBETHBIE METa/lIbl, HMEIOIHeCS B OIPAHMYCHHOM KOJIHYECTBE. YKa3aHHbIE H3JICHHA
HPOU3BOJAT C IIOMOMIBIO TOKApHBIX H (pe3epHbIX craHKoB. OMNpenenuTh IUIaH BHITYCKa
IPONYKUMH, IIPH KOTOpOM OyJeT IOCTUTHYTa MaKcHManbHad NOpubbib. Mcxomnble
JIaHHbIE IIPHBEICHBI HIKE:

Bun pecypca |O6bem HopwMs! pacxosa Ha oxHO
pecypca A 1

Crans, xr 570 10 70
[1BeTHbBIE 420 20 50
Toxapurre 5600 300 . 400
CTaHKH,
DpesepHble 3400 200 100
CTaHKH, CTAaHKO-
uac

Ipubeine, nex. ex. 3 8

27. Tlpn cocTaBleHHH CYTOYHOrO pAIlMOHA KOPMIIGHUS CKOTA MOXHO HCIHOIL30BaTh
cBexee ceHo (He Gosee 50 kr) u cunoc (e Gonee 85 kr). Paumon nomxen o6namath
OIpe/IENIEHHON MUTATEILHOCTEIO (YUCIO KOPMOBBIX €IMHMI He Meree 30) M comepxarh
RUTaTesbHbIe BElECTBA: Genok (He menee | kr), kanbuuit (He MeHee 100 r) u docdop (ne
menee 80 r). OnpenenuTh ONTHMAIBHBLA PALIHOH U3 YCIOBAS MHHEMYMa Ce0eCTOMMOCTH.

HanHbIE O COJEPAHMHM YKA3aHHBIX KOMIIOHEHTOB B | KT KaXAOro HPOAYKTa NMTAHHUS ¥
0 ce6EeCTONMOCTH 3THX IPOAYKTOB [IPHBEAEHBI HUKE:

| Konnuec | beno JKaneuu | Pocho | Cebecto
Hpozyxr TBO K, it, T/kr | p, I/Kr |MMOCTB,
KOPMOBBI | r/Kr HEH.
X eJMHMH en./xr
Ceno 0,5 40 1,25 2 1,2
Cunoc 0,5 10 2,5 1 0,8

28 (3amava o BeIGope TexHOMOIrMH). IlpennpusTue HNs BBILYCKA HEKOTOPOHM NMPOAYKIMH
HCIIONb3YET [IBE TEXHOJOrMH (1Ba criocoba). Ilpu 3ToM HeoGXOIMMEI TPH BUAA PECYPCOB.
Ussectno: by, en. (i = 1, 2, 3) — 3amacel pecypcoB; a, en/u (i = 1,2, 3;/=1,2) —
3aTparhl /- T0 BUja pecypea 3a 1 4 paboThl ¢ MCIIONB30BAHHEM j-i TEXHOJIOTUY; ¢;, Py6./4 (f =
1, 2)— npubsinn TIpENIPAATHS OT PEANH3ANMH TIPOIYKIMH, BBIyCKaeMoii 3a 1 4 paboThI
€ MCIIOIB30BaHHEM j-H Texuonoruy; 7, 4 — obuee BpeMs pabOTHl TIPEATIPUATHS TIO
00eHM TEXHOIOTHSIM.

HaiiTi, CKOABKO BpeMEHHM TI0 KaXKHOH TEXHOJNOIMH [OJKHO paboTaTh
NpeanpuaTHe, 4YToOBl 06ECHeYHTh MAKCHMYM OPHOBUIH  OT peanHzaluu
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BBIILYCKaeMOH POy KUMH:
a) npu T = 500 4; 6) npu 7' =300 u.
HcxoaHble JaHHbIC IPHBEACHBI HIDKE!

3anacel | 3aTparbl peCcypcoB
Bu pecypea pecypea, | a;;3a 1 1 paboTsl 110
Ca. D TEXHOJIOTUH
Nel No2
1. 400 1 1
2 1500 3 5
3 900 i 3
[Tpubeins c;, py6./9 300 400

29. U3 nyHkTa A B IyHKT B €XeJIHEBHO OTIPABJIAIOTCS CKOPbIC M HMACCKHUPCKAC
noesna. Hanuueelil IapK BaroHOB Pa3sHBIX THIIOB, H3 KOTOPBIX €XEAHEBHO MOXHO
KOMIIJIEKTOBATH JAaHHEIE [10€3/1a, U YHCIIO MACCAKUPOB, BMEIIAIOIUUXCA B KaXIAOM U3
BaroHoOB, NIPUBEACHBI HIXKE!

Baron | eaosaronons_T 00, | e
CKOpOM _|maccaXXup| poB B
baraxHbIi 1 1 — 12
[TouroBbii 1 — — 8
[ naukapTabIi 5 8 58 81
KymmapoBaH#bIi 6 4 40 70
Misrxait 3 1 32 26
OnpenenuTh:

a) KOJIMUECTBO CKOPBIX H NacCaXHPCKHX Moe310B, IIpH KOTOpBIX HHUCIIO
I1EPEBO3UMBIX ITACCAKHPOB JOCTUracT MakCumMymMma;

6)0HTHMaJ'IbHOe KOJIMYECTRBO MOE3J0B I Cilydas, Korxa jkejednasa Aopora He
MOXKET NMPOIYyCTHUTH 0oJIee MEeCTU NMacCaX MPCKUX MOE300B.

30. O6opyaoBaHHe PaGpUKH [TO3BOMAET BBILYCKATh (ppyKTOBBIE KOMIIOTH! B Tape
Tpex suaoB: 10 II KOMIIOTa B CTEKILIHHOM Tape; 8 11 — B XKeCcTAHOM M 5 1 — B
IONMITUICHOBOH. HaiiTH IPOM3BOACTBEH I IIaH NPEANPHATHS, MaKCUMHIHPYIOUIHH
1pu6ELTL, ecii ce0eCTOMMOCTE | 1 KOMIIOTA COCTABIIALT: B CTEKNISHHOM ¥ fIOJTHUITHICHOBOH
Tape — 16 py®., B kecrsHOM — 10 py6. OTHycKHAs 1IeHA HE3AaBUCHMO OT Taphl COCTABIACT
40 py6.3a 1 1.
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MNOSICHUTEJIBHAS 3ATIMCKA

Jlannoe mocoGue oXBaTblBaeT NMPOCTEHIINE NMOHATHS 3a/a4d JIMHEHHOTO IPOrpaMMHpPOBaHMS H HX
rpaduuecKoe peleHHe C ABYMS H € #2 IEPEMEHHEIMH.

VMeHHe pemarh 3a/1a49M THHEHHOTO NpOrpaMMHPOBAHHS JAeT BO3MOXKHOCTE CTYJ€HTaM pazoGpaThes
B CyUTHOCTH JIKOHOMHUYECKHX 3a]a4, O3HATH MX NMPHPOHY M MeXaHH3M (yHKUMOHMPOBAHHS, NOJIYYUTH
HeoOX0AUMbIE TEOPETUUECKUE 3HAHUSA U NIPAKTHYECKHE HABBIKH.

JUist ocMBbICIEHHs YCIIOBHS 3a/iaui HeoOXonuMo o6NafaTe MO3HAHHAME B 06JACTH YKOHOMHYECKOH
TEOPHH, OCHOB MCHEJDKMEHTA, JIOTHYECKAM MBbIlLIeHHeM, GOPMATBHEIM METOOM aHamu3a MHGOpMalH,
npencTapeHHo# B pasmuaHoOi Gopme.

B nponecce ycBOEHHS MaTepHaia CTy/CHT 00s3aH yMETh MacCOBBIC ONHOPO/HEIC SBICHHS B HAYKE U
XH3HH 061IecTRa GOpMyIMPOBATH B BUJE MaTeMaTHUECKOH 3a/laudl M PEIaTh e& rpaQuuecky, A 4ero oH
IOIKEH BIAAETh (YHIAMEHTANTHHBIMH MATCMATHYECKHMH 3HAHMAMH. DTM HABHIKH HEOOXOMMMEL Ui
paboTsl B HHQOPMALMOHHON Cpele.

OpnajeB TeopHell M NPAKTHYECKMMM HaBBIKAMH [UiA rpadudeckoro pelneHus 3alad JTHHEHHOrO
NPOrpaMMEPOBAHHS, CTY/SHT NONY4YHT Ga30BEIE 3HAHHS JUL AAIBHEHIIEr0 pelllecHUs Goiee COKHBIX 3a/a4
B 9TOH 0061acTH.
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MATEMATUYECKAA MOAENDb 3AAAYU MATEMATUYECKOIO
APOrPAMMMPOBAHUA

Mamemamuueckoit  modenvi0  SKOHOMMYECKOH 3a7a4¥ Ha3BIBACTCA  COBOKYITHOCTh
MareMaTHYECKUX  COOTHOIIEHMH, ONHCHIBAIOIINX ‘PACCMATPHBAEMEIH  HKOHOMHUCCKHI
npouece.

Jins cocTaBnenHss MaTeMaTHUeCKOH MoseiqH HeoOxoaumo: 1) BeifpaTh IepeMeHHbIE
3a/1a4H; 2) COCTABHTh CHCTEMY OTPAHHYCHHUHN; 3) 3a1aTh HENEBYIO (yHKIIHIO.

Ilepemennbimu 33784l HA3BIBAIOTCA BETHYMHB X; X3 ..., X3 KOTOPBIE IOJHOCTHIO
XapakTepu3yloT 3KOHOMHYECKUH npoliecc. X 06BIYHO 3aIUChIBAIOT B BUAE BEKTOpa X = (X,
X2 .y Xn)

Cucmemoti ozpanuyenuii 3a1a4n HA3LIBAETCA COBOKYIIHOCTL YPABHEHMH M HEpaBCHCTS,

KOTOPBIM YIOBJICTBOPAIOT IEPEMEHHBIE 3a/la9d H KOTOPBIC CIEAYIOT H3 OIPaHMUYEHHOCTH
PECYpCOB WM JAPYTMX IKOHOMUYECKHX YCJIOBHH, HAlPHMEp YCIOBUS IIONOXKHTEILHOCTH

IIEPEMEHHBIX. B 06llleM ClIydac OHHY HMEIOT BU
@ (x,%y,, x,)=0, i=12,.,1,
Qi(x; %50, x,)<(2)0, i=l4+11+2,.,m

Uenesoit pyniyueir naspibaior dyuximo Z(X) = fix;, Xz ..., X,) TepeMeHHbIX 3312y,
KOTOpasi XapaKkTEepH3yeT KaueCTBO BLUIONHEHMS 3a/laud M 3KCTPEMyM KOTOpOil Tpebyercs
HaHTH.

Obwas 3a0a4a MamemMamuieckoz0 NpozpamMmuposanus (HopMyIHpYeTcs CIEYIOIIM
00pasoM: HaWTH NepeMEHHBIE 33144 Xi; X, .., X, KOTOPble OGECTIEYMBAIOT KCTPEMYM
nenerol GpyHKIMH

Z(X) = f(X], X2, ~,Xn) — max (mln)

H yAOBIIETBOPSIIOT CHCTEME OTPAHUIEHU I
,) =0, i=12,.,1,
Q,(x, x,5,..., X,) < (2)0, i=l+1,1+2,.,m

Ecnn nenesast GyHKuMS M CHCTEMa OTPaHMYEHHH JMHEHHBL, TO 3a@4a MaTeMaTHUECKOro
TPOrpaMMHUPOBAHHS HA3bIBACTCA 3a0auell IUHETHO20 NPOZPAMMUPOBAH U,

Honycmumoin pewenuem (nnaHom) 3anauu JTMHERHOTO TPOrPaMMHPOBAHHA HA3LIBASTCS
TE060H 11-MepHEIA BeKTOp X = (X/, X2, ..., X), YROBIETROPSIOLIHN CHCTEME OrpaHH4eHui n
YCJIOBUAM  HEOTPHMUATENLHOCTH. MHOXECTBO JONIYCTHMBIX pElleHHH 3a1aud  obpasyer
obracmos OORYCMUMBLX peuter i,

Onmumanenvim pewenues (NAHOM) 3a1a9R JMHEHHOTO NPOrPAMMHIpPOBAHHAS HA3BIBACTCS
TaKkoe JIOMYCTHMOE pelleHHe (IUIaH) 3a4ad¥H, MPH KOTOPOM LejteBas (yHKIHS JOCTHIAET
JKCTpEMyMa.

MNpumepbl cocTaBneHUA MaTEMAaTUYECKNX Moaenen aKOHOMUYECKUX 3ajay

L. (3anaua ucnosnb3oBanust pecypcos). IlpH NPOU3BOACTRE # BUIOB IPOAYKIHHU
HCIONL3YETCS M BUAOB pecypcoB. M3BecTHO: by,by,...,by — 3ariackr pecypcos;
ai(i=1,2,..,m; j=12,...,n) — pacXoa KaxAaoro i-ro BHJA pecypca Ha H3rOTOBICHUE
€RMHMIBL i-it pofyKuuy; ¢; (= 1,2, ..., n) — npubbLib, MONy4aemMas pH pean3aluu
CAMHHLBI j- npolykuny. COCTaBUTH MIAH BBUITYCKA IIPOAYKLMH, OGECIeUMBAIOME
MaKCHMAanbHYIO IPHOBUIb.

Pemenne. O603Ha4UM BEKTOP MEPEMEHHBIX 384 X = (X[, X2, ..., Xy, [JIE X (§=12,..,n
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— 00BeM BINYCKa j-H MPONYKIMH, YUUTBIBASL, UTO , CiX{- — IPHGBLIb OT peanu3aluy BCero
obbema j-  mpomyKumMH, ajj X;. — 3aTpaTHl i-ro BMAA pecypca Ha Bech 00BEM BEINYCKA j-if
[POAYKIMM, 3alMIIEM MaTeMaTHYeCKyl0 MOJelb 3anaqd. Kpome TOro, HeoGXOmHMO
YIHUTBIBATE HEOTPHLATEIBLHOCTD TIEPEMEHHBIX 3a[1a49H, TaK Kak 06heM BblLycKa MPOAYKUHH He
MOXeET OBITh OTpHLATENBHBIM. TakuM 06pasoM, MATEMATHYECKAS MOIEND HMEET BHJ

Z(X) = cix1 + CaXa + ...+ CpXy — max,

anX, tapx, +..+a,x, <b

X +apx, +..+a,,x, <b,

A% +a,,x, +..+a,,x, <b,
xj>0,j=12,..,n
2. (3a0a4a 0 COCTABIEHHH paUMONA WHTaHHs). JKUBOTHEIE OIKHBI NOJy4aTh
CKCAHCBHO M IMTATEJbHBIX BELIECTB B KOJNHYCCTBC He MeHee by,ba,....b, B pannoH
KHBOTHBIX BXOIAT KopMa »n BujoB. MseectHo: a; (i = 1, 2, ..., m; j=12,...,n) —
COEPIKAHHME i-TO MUTATENBHOTO BEIECTBA B eIUHHIIE J-ro BHma xopMma; ¢, (f=1,2, ..,

#)— CTOMMOCTL €NMHHIBI j-T0 BHAa KopMa. COCTABHTH CyTOYHbIH PamHOH KOPMJIEHHS
KUBOTHBIX, 00ECIEIHBAIONINA MUHHMAIBHBIE 3aTPATHL,

Pemenne. BeenieM nepeMennrte sanauu X = (x;, X, ..., Xy, e X G=1,2,..,n obvem

" j-ro BUja KOpMa, BXOIAIIEro B CyTouHbI# pauuoH. Tak xak a; X, — KOJIMYECTBO i-ro

THTATEN(FHOTO  BEIUECTBA, COAEPXAINETOCH B j-M BHAE KOPMA, BXOMIIIETO B CYTOYHBIH
PaLMOH, ¢;Xj — CTOMMOCTS j-I'O KOPMA, TO MATEeMaTHYeCKas MOJENb HMEEeT BHJT

Z(X)=cix1 T cXa + ... + CyXy — min,

apx; +apx, +..+a,x, 2b

X, +apx, +..+a,x,2b,

A X +a,p%, +..+a,,x, 2b,
xjz0,j=12,...,n.

CocTaBuTh MAaTEMaTH4YCCKUE MOJAECTH CIICOYIONINX 3aJa4:

3. Ilpu npoussoacTae ABYX BHIOB IPOLYKUHMH HCTIONB3YIOTCS TPH BHA coIppst. CocTaBuTh

TUTaH BBIIYCKA MPONYKLUMH, OOECIECYMBAIOMMUI MAaKCHMyM NpHOBUM. MexoaHbie naHmble
TAKOBBL:

a
3)ana(;|,| CoIPpbA PBCXOH CbIpbR Ha gznacm ChIpbsa PaCXOH CbIpba Ha

CANHULLY NPOJAYKUHH CAUHHILLY TIPOAYKUHH
No 1 Ne2 Ne | No2

20 2 1 30 1 3

12 1 1 48 4 3

30 1 3 60 3 3

Mpubsuts | 40 50 Ipubsuis | 70 60

4 B PalMOHE XUBOTHBIX HCIOJB3YyCTCA [(Ba BHJA KOPMOB. JKuporurie JOJDKHBI

noayyare Tpd BHAa BemecTB. CoCTaBUTH panuoH  KOPMIICHUS, OﬁeCHC'{HBaIOIl[Pli;[
MHMHHUMAJIBHBIC 3aTPATHI. I/ICXOHHLIC JaHHBIC TAKOBEI:
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a) 6)

Heobxonumoe Conepxanne nuTa- Heobxomumoe Coaepxatne fidra-
KOJIMMECTBO TENLHOTO BEILECTBA KOJIHYECTBO TEALHOrO BEUIECTBA -
TTHTATEABHOIO B €AMHUIE KOPMA NWTATENLHORO B @AHHHLE KOPMA
aeecTan BeWEGTBA
Nel | Ne2 No 1 N2
15 5 1 12 2 1
12 2 1 10 1 1
TO]ZMOCTI) - 1 L P 2 3
TONMOCTH
€IUHHIBL 40 30 €IUHHULIBL 60 60
KopMa Kopma

MpuseaeHue oGuwei 3apa4n AWHENHOro NpPorpaMMupPoOBaHNA K
KaHoHUuYecKoW popme
Kanonuueckas 3a0asa nuneiiHozo npozpaMmuposanus uMeeT BAL
Z(X)=cixg +exp t . T CoXn (max) min,

agx, +apx, t..+4a,x, =b,

Ay X, +ApXy oot @y, X, =b,

A Xy + A Xy ot 0y X, =b,
xj>0,j=12,..,n

Oua oTmMYaeTcs OT APYTHX 3a1ad .TeM, 4To ee cucTeMa OTpaHHYCHUN SBJISETCA
cHCcTEMOM ypaBHEHHH H BCE MEPEMECHHBIC HEOTpHLATENbHBIC.

TIpx HEOOXOMMOCTH MIEPEXOAA OT HepaBeHCTBA K yPaBHEHHIO BBOJST OO THUTEIBHBIC
nepeMeHHEIE. HepaBeHCTBO ai1X) + apXy + ... T aipXn < bj 3aMeHseTCA yPABHEHHEM
agX; + apx2 t ...t &nXa + Xgs) = bi © yCIOBHEM HEOTPHIATEIBHOCTH JOTIONHHUTETHHOK
EPEMEHHOM X;,+ 7 = 0 , @ HEPABEHCTBO &1X| +appXy + ... + 8igXn > bj - ypaBHEHUEM
auXy + apXa t ... T @inXn T Xan T by ¥ yCIOBHEM HEOTPHL@ATEILHOCTH X+ > 0.
JIoTIONHUTETBHBIE ICPEMEHHBIC BBOAAT B neneByr QyHKIHIO C k03 PUIIIEHTOM-PaBHBIM
HYyJIO.

Tiobass niepeMeHHas X;, Ha KOTOpYKO HE HAJOYKEHO YCJIOBHE HEOTPHLATEIbHOCTH,
3aMEHSETCS PA3HOCTBIO IBYX APYrHX HEOTPUHATE/IBHBIX HepeMEHHBIX X; = X j - x", x'>0,
x> 0.

B kaHOHHuYEcKON 3amade ueleBas QyHKUHS MOXET KaK MHHUMH3UPOBATHCA, TaK K
MAaKCUMH3HpOBaThCs. s TOro 4yToOB TIEpedTH OT HAXOXKASHHA MaKCHMyMa K
HAXOXKIEHUIO MUHHMYMa WK HaoG0opoT, ROCTATOMHO M3MCHATH 3gak# K0ahPULHEHTOB
nenepo#t pynxuuu. [onyyenHas B pesynabTare 3TOro 3a7ada ¥ HCXOJHas 3ajaya UMCIOT
OJIHO U TO XK€ ONTHMAJIbHOE PEeLICHHE, a 3HAUCHNA HeneBLIX GYHKIMEA HA 3TOM PCIICHHU
OTIHYAIOTCH TOABKO 3HAKOM.

[lpm pelmleHMH HEKOTOPBIX  3aiad BO3HHKAeT HEODXOAMMOCTL Iepexoda OT
KaHOHHYECKOH 3aa4d K CUMMempuyHOl, KoTopas B MaTpHYHOM 3alKCH HMEET BUJL

Z (X) = CX— max,
AX <A X=6
Ui
Z (X) = CX— min,
AX> Ay X228,
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b
rae C={ci, c2 ..., Co)s A= ThOX=| U A= :2

w2 Do X b,
5. Hpmaecm K KAHOHHYECKOMY BH/Y 3a/a4y JHHEHHOTro IIpOorpaMMUpOBanus
Z(X) = 3x; + x; + x3— min,

X 42x,+x,=7
X, =X, +2x, <1 +x,

2%, + X, —2%; 25— X

xj20, j=23

Pemenmne. IlepeiiaeM Kk 3ajaue Ha OTHICKAHWE MaKCHMyma nenesodl Qynkuus. Jlns
3TOr0 M3MEHHMM 3HaKH Kod(puUMeHTOB Henepod Qynxuumu. B nensx npespaiieHus B
ypaBHEHHS BTOPOrO U TPETHErO HEPABEHCTB CHMCTEMbl OrPaHHYEHHMH BBEICM HEOTpHuA-
TeNbHBIE JOMOJIHUTENbHEIE IEpEMEHHBIE X4, X5 (HA MAaTEMATHYECKOH MOJEIH 3Ta Olepanus
ormeuena Gykeoii JI). IlepemMenHas x; BBOIMTCA B JIEBYIO YaCTh BTOPOIrO HEPaBEHCTBA €O
3HAKOM «+», TAK KaK HEPABEHCTBO MMeeT By «<». [lepeMeHHas Xs BBOAUTCA B JIEBYIO 4aCTh
TPEThET0 HEPABEHCTBA CO 3HAKOM «-», TAK KaK HEPaBEHCTBO MMeET BUA «2». B nenesyio
(YHKIIMIO IEPEMEHHBIC X4, X5 BBOAATCS ¢ KoadduuuenToMm, pasHbM Hy 0. [lepemennyio x;,
Ha KOTOPYIO HE HAJIOXKEHO YCIIOBHE HEOTPUIATENLHOCTH, 3aMEHSIEM Pa3HOCTHIO
x;=x;'—x;" x;°20, x;”2>0.3anuceBacM 3a7a4uy B KAHOHMYECKOM BHJC:
Z(X) = -3x"; + 3"x;—x;- x3+ Oxy + Oxs — max,
X=X +2x, +x, =7
X=X =X, +2x,+x, =7
2% = 2x/+ X, +2x, ~x, =5
x'20, x,"20, x;,20, j=2,3,4,5.

6. TIpuBECTH K CHMMETPHYHOMY BUAY 33734y JMHEHHOrO IPOTpaMMHUpOBaHHS
Z(X) = 4x; - 5 x; + x3 +2x; — max,
3x, = 2x, +x;+4x, =6
—7x,+10x, +3x, —4x, =2
x20,7=1,2,3,4

Pemenne. Merogom JKopnasa—Iaycca npuBeeM CUCTEMY YPABHEHHMH-OIDaHHUYECHUI
3a/aud K PABHOCHIBHON paspemieHHOH. OJHOBPEMEHHO paspelieHHbIE HEH3BECTHBIC
HCKJIIOYMM M3 neneBoli ¢Qydkuuu. Jlns asroro B Ttabmuue perrenus 3aja (1abn. 1)
Hapany ¢ KodpdHUHEHTaMH YPaBHEHHH CHCTEMEI OTPAHHYCHHUH B JOIIONHUTENBHOMH CTPOKE
sanMiieM kodbduuuents! neneBod gyHkuuwu. B mocnenmeM cTonOe  JOTIONHHTENBHOR
CTPOKH (H4 MeCTe NpaBoii 4acTH YpaBHEHHS) 3amMIIEM CBOGOIHBIH 4iIEH HeneBOR
dyHxkuun, paBHbii HymMo. IIpM BBEIYHCIEHUAX YYHTHIBAEM, 4TO pa3pemalomui
JIEMEHT B NOCIEIHEN CTPOKE (B 1ieIeBOH GYHKIMU) BHIOHPATh HENB3A.
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YUncno -9, nonay4eHHoe B MOCHETHEM cronlue nocieaHeil CTPoOkH TabauIBI,
Heo6X0MMO 3aIMCaTh B HEIEBYIO (GYHKIHIO ¢ IPOTHBOIIONOKHEIM 3HaKOM. B pe3ynbrare
JaHHBIX MpeoGpa3oBanmil 3a1aua IPHHHMACT CIEIYIOUINH BUI:

Z(X) = 2x; -5x4+ 9 — max,

{x, +x,+2x, =4,

—X, +X, -x, ==,

%20, /=1,2,3 4

Tax xax INEPEMEHHBIC X, X3 HEOTPULATCIbHEIE, 0'[‘6]Z)OCPIB X, MOXHO 3amucarhb
3a/layy B CHMMETPUYHOM BHJIE

Z(X)=-2%| - 5x4 +9 — max,
{ X, +2x, <4,

-x —x, -1,
x>0, j=1,4.

TlpuBecTs X KaHOHMYECKOMY BHJY:
7. Z(X) = 3x) - 2x; + x3— max,

2x, —3x, <-1
3x, +4x, +2x, 26
X+ 2%, —x; €2
x20,7=1,2,3.

8 Z(X)=2x; +x3 — 3x3+ 4x4 — max,





