PeweHue 3agav NMHENHOro
nporpaMmmMupoBaHuUSA
B MS Excel




OO6Luasn 3agaya NMHENHOro NPorpaMmMrUpoBaHUS
pelLlaeTcs CUMMNNEKCHbIM MeToA0M

Cumnnekc (nart. simplex - npocTon) —
NPOCTEULLNUN BbIMYKIbIN MHOTOrpaHHUK

B N-MEPHOM MPOCTPAHCTBE C N+1 BEpPLUNHON
(Hanpumep, TeTpasap B 3-MEPHOM
NPOCTPAaHCTBE)



Ha pucyHke: ontumansHoe
peLleHne HaxognTcs B OgHOM b
N3 BEPLUNH MHOIOYrosfibHMKa

o 7o K DIL 2 N/S3 4 5 elu 7
peweHun A, B, C, D ;
14

Ecnun 3agadva NMHEWHOro NporpaMmmMmMpoBaHunS
MMEET onTUMaribHoOe pelleHune, TO OHO
COOTBETCTBYEeT XOTH Obl 0O4HON YrNOBOU TOYKEe
MHOrorpaHHuKa pelueHun (n cosnagaet C
OOHUM U3 OONYCTUMbIX BA3UCHbIX peLleHni
CUCTEMbI OrpaHU4yeHnn)



L

Optimal
solution

‘—J

Starting
vertex _T

[ eoMeTpU4eCcKni CMbICN CUMMNIIEKCHOIO MeToaa
COCTOUT B NnocriegoBaTtenbHOM nepexoae ot
O4HOW BEPLUMHbI MHOrorpaHHUKa orpaHu4yeHunmn K
coceaiHeNn, B KOTOpoun Lenesaa pyHKUNA
NPMHUMAET nydllee (Nno KpanHenm mepe, He
XyqLiee) s3HadeHue



BrniepBble cMMNNEKCHbIN MeTO ObINn NpeanoXeH
aMepI/IKaHCKI/IM y4Y4eHbIM ,£|,>|< HaHunrom B 1949 Hi

Oxopax bepHapg daHuur (1914-2005) —
aMepuKaHCKM MaTtemMaTuk, paspaboTan CUMNEKCHbIN

aJ'IFOiI/ITMI CyHnTaeTCAa OCHOBOIMOJTOXKHNKOM MeTOiOB

oen cumnnekcHoro metoaa obinu
pa3paboTtaHbl B 1939 r. poccumckmm
yyeHbIM J1.B.KaHTopoBuyem

JleoHnpg ButanbeBn4y KantopoBuy (1912-1986) —
COBETCKUW MaTtemMaTuK 1 SKOHOMUCT, Jflaypear
HobeneBckon npemnun no akoHoMmuke 1975 roga «3a
BKS1a B TEOPUIO ONMTUMArbHOro pacrnpeneneHus




CvmMnneKkCcHbIN MeToA NO3BONAET PeLWUuTb
noobyro 3agadvy NMMHENHOro NporpaMmmMmmnpoBaHunaA
B HacTosllee BpeMda OH UCMOSb3yeTcs ONS
KOMMNbLIOTEPHbIX pacyeToB

PaccmoTpum pelleHne 3agadm NMHEUHOIo
nporpammmpoBaHusa B8 MS Excel



B MS Excel ons pelweHna sagaym nMHENHOrO
nporpaMmmMmnpoBaHnUA UCMOSb3yEeTCHA HaaCTpOoUKa
NMNOUCK PELLEHUA

MoKCE peleHHa —5—
WLTAHOEMTE LENEEYHD AYEHKY a1 [ EeInonHKTE ]
PESBHOH: (@) MAKCHMaNEHOMY SHAYEHHHD sHaqeHKHo: |0

SAKpEITE

MHHHMMANEHOMY SHIYHEHHHD
IZMEHAA A4EHEH!

@I | MpeanonoHTe |

CIrpaHH4eHHA: | MapaMeTpbl |
AoBaEMTE
MzMEHHMTE

|EDEEI&HDEHTb|
1 ¥A4anuTE

| _Npaek.a |




CHavana HagcTtpounky Nouck pewweHuns
HeobxoaMMo NOAKMYUTL (OO0 NEPBOro

MCNOJIb30BaHUS)

B MS Excel 2003:
CepBuc /
Haactpouku /
lMouck peweHus /
OK

[locne atoro komaHga
Mouck peweHusa BkroYeHa
B MeHt0 CepBUC

HaacTpofkH |_|_JEJ S

A0CTYNHBIE HAACTPORKK!

YEA 4NA NOMOWHMKS No MHTERHETY . l I J
WMHCTPYMEHTEI ANA EEPD

MacTep NoACTAHOEOK OTMEHS
MacTep CyMMHPOEAHHA
i |MakeT aHanKsa Ofsop...
MakeT aHanusa - YBA
iV | MaoMck: peweHkA
AETOMaTHIAUKA. ..

MoMHck peweHHA

FIHCTRYMEHT ANA NOMCKE PEWEHMA YPSBHEHMA M 33434
ONTHMHSALLHH




B MS Excel 2007:
= 1) KHonka Office (neBblit BepxHWit yron okHa nporpaMmbl)
“ 2) KHonka MapameTpbl Excel (srusy okHa MeHio) s
3) HagcTpouku

1 Cln = r

-V

[nagHan BEcraeka

2 j Mapametpel Excel | 2 Boixog nz Excel

MNapameTpel Excel

JEHOEHEIE
TopMynk
MpaeonucaHue
CoxpaHeHue

JonoaHUTEAEHO

Hacrpoika

3 Hagcrpoikn

LleHTp yNpaEneHWA Be30MNacHO TR

Pecypcel




B MS Excel 2007:

~= 4) KHorka lNMepenTtun (sHnsy okHa Mapametpbl Excel)

MNapameTpel Excel

JCHOBHBIE
DoOpMyNE
MpasonwucaHue
CoxpaHeHHe

JdonoAHUTEABHD

Hacrpoika

3 [ Hagcrpoiku

LeHTp yNpaEneHMA BE30NacHOCTED

Pecypchl

[T (S

l&} ¥YnpaeneHue HagcTpoiikamn Microsoft Office,

Hapcrpoiikie

Mma PacnonoxeHwne Tun
MakeT aHanKza ChGANALYSI2 XL Haacr
MoWck peweHMa G SOLVERXLAM Haacr
YEA ana noMowHKWEa No MHTepHeTY Ci A HTMLXELAM Haacr
4 [} 3

Hagcrpoiika: MowWcE peweHKua

WMzgaTenk:

Pacnonoxenue: C\Program Files'\Microsoft Office’Officel 2%Libran® 5OLWVER)

SOLVER.XLAM
JnucaHue: MHCTpYMEHT A4nA NOWCKa pELIEHWA YPAEHEHWA W 33434 ONTUMKZaL

¥npagneHwe: | Hagcrpomen Excel

=] (aepeim. ]

TIr

[ ] 4 ] | OTmeHa

=



B okHe HaacTpouku yctaHOBUTb (priaXkoK U

HaxxaTb OK

B MS Excel 2007 kHornka
[Tonck peLlieHnsa nosaBuUTcA
BO BKnaake [laHHble

HaacTpoMkH

A0CTYNHEIE HAACTROFKHK:

YE& AnA NoMOWHKES No FHTepHeTy
HHCTPYMEHTEI ANA EER0

MacTep NOACTAHOEQK

MacTep CyMMHPOEaHKA

MNakeT aHanyza

.......

MNakeT aHanyza - YB4

.....................................................................................................

MoHCK, peweHHA

Ik,

JTHMEHA

Q630p...

SETOMATHZAUMA, .,

FIHCTRYMEHT ANA NOMCKE PEWEHHMA YPAEHEHHA H 33434

OATHMHZALL K




B MS Excel 2007 kHonka NMouck peLueHuns
NosABUTCA BO BKkNagke HaHHble

Cin .H J = KHwral - Microsoft Excel
- nagHan BeTaeka PazmeTea cTpaHuLg DopMynel JaHHEe PelleHIWp OBaHWE Bug
By . _.::'.ﬂl'l-:n,:,r;noqer-mq l A S 4 ?| B.A jl‘lpaEepr_a AAHHE ™ | & [pynnUpoEaTe ™ = _'_gl AHENW3 AaHHEX
g i . === e i KoHconmgaums ~@ Pasrpynnupoeate = ?_9 MoWCK peleHns

MonyuuTe OBHOBWUTE
EHEWHWE AaHHEIE ™ BCE ™ -
MogknoyeHKa

A
F
a
A

l CopTvpoBka | duaeTp 7
L2 NononHWTeAEHD

CopTHPOEKA W UABTD

Tekct no ¥panuTe TR » . .
CTONBLEM AyBAuKaTel Lp AHENNMS “YTO-2CIn

PaboTa ¢ JaHHEIMK

-

-
iu MpoMexRyTOYHEE HTOTK

CTpykTypa

AHanKWz




ﬁ Pewnm B MS Excel 3agayy nMHeENWHOro nporpamMmMmnpoBaHuns

1 F=x;+2xy+ 2x3+ X4+ 6Xxc - min
(2Xy + Xy + 2X5 = 4
Xq+ Xy +4x5 =5
X3+ Xg = 3
\ x}'EO,j:L_S

F=7xy,+4+ 3x3 —6 - max
(X9 — X1+ X3 = 2
dx, + Xy — X4 = 4
X1+ X5+ X5 =06

L x;>0,j=15




Pewnm B MS Excel 3agayy nMHeENWHOro nporpamMmMmnpoBaHuns

3 F=x1+2x2+2x3%mln

(X1 + Xy +x3 24
X1 — Xy + X3 =2 CPC
x;=20,j=13

e

\

F=x;—5x, —x3 - max
(x1 + 3x, + 3x3 =3 CPC
2x1 +3x3 < 4
xi=20,] =1,3

e

\




=

OTBeTbI:

1 F.. =F(0,1201) =12
2 E.,.(2;4;0;8;0) = 22

3 F,,;,(4;0;0) =4

2 1
b Fnan(1033) =3



@ Pewnm B MS Excel 3agayy nMHeENWHOro nporpamMmMmnpoBaHuns

- —= ‘s.}.‘-sg F=x,42x,4+ 2x3+ x4 + 6xc > min

f2X2+X4+2x5:4

x1+x2+4x5:5
x3—|—x5—3

1. Co3gaanm obnacTtb nepemMeHHbIX

A B C

Avenkn B2:B6 6yayTt urpathb
POJSIb NEepPeMEHHbIX
(MoKa oHW NyCThbl)

1 MepemeHHbIE
2 x1l=
3 ¥ad=
4 ¥3=
5
6
7

¥d=
¥5=




ﬁ Pewnm B MS Excel 3agayy nMHeENWHOro nporpamMmMmnpoBaHuns

s T B =y 2 20 4 Ty 6 i

f2X2+x£1,+2xS :4

2. BBegem popmyny BblYUCIIEHUA 3HAYEHUN

LleneBou PYHKL U

Hanpumep, B a4enky A8

1
2
3
4
o
¥
K
8
q

A B C
NepemeHHbIe

— e e

Lienesad PpyHKLHA
=B2+2*B3+2*B4+Bo+6™EE




@ Pewnm B MS Excel 3agayy nMHeENWHOro nporpamMmMmnpoBaHuns

';2‘% F=xy4+2x,+ 2x53+ x4+ 6Xc = mint
f2X2+X4+2x5:4

3. Co3zgagum obnacTtb orpaHU4YeHunn | . i

MNepemeHHLle

1

2 ®l=
3 X2=
4 ¥3=
5

B

B sauenkax A11:A13 bynem
BblYNCIATL JIeBble YacTu
orpaHU4yeHnn B CUCTEME

¥d=
¥5=

7 Lenesan QyHKLMA
& 0
B auenkax B11:B13 BBegem npaBble 7 Orparnuenma

o 10 NepaAadacte [lpaeaAdacTb
4aCTu orpaHnN4YeHnn CUMCTeEMbI 11 4
12 5
13 3




Pewnm B MS Excel 3agayy nMHeENWHOro nporpamMmMmnpoBaHuns

. e~ F =X, +2X, 4 2X3 + X4 + 6X5 — min
(2x2+x4+2x5=4

3. Co3gagnm obnacTtb orpaHn4YeHum

B auenkax A11:A13 byoem
BbIYMCIIATL NeBble YacTu
orpaHuU4eHuUn B CUCTEME

lNepBO€e orpaHn4yeHue

MNepemeHHbIe
¥l=
Kad=
®3=
®d=
xE:L

e

Llenesana gpyHHLUMA

0

OrpaHH4YeHHA

Negaaydacte [lpaBas 4acTb

LA

=2*B3+B5+2¥B6




Pewnm B MS Excel 3agayy nMHeENWHOro nporpamMmMmnpoBaHuns

f2X2+x£1,+2xS :4

. e~ F =X, +2X, 4 2X3 + X4 + 6X5 — min

X3+ X5 =3
. x; =0,/ = 15
3. Co3pgaanm obnacTtb orpaHnYeHnm . ;

xl=

xd=

X3=

xd=|

X3=

Lienesan pyHHLLMA
0
OrpaHHYeHHA

B auenkax A11:A13 byoem
BbIYMCIIATL NeBble YacTu
orpaHuU4eHuUn B CUCTEME

10 [NepaAydacte [lpaBan YacTb

11 0

4

BTopoe orpaHunyeHue 12 |=82+B83+4*B6

5

13

3




Pewnm B MS Excel 3agayy nMHeENWHOro nporpamMmMmnpoBaHuns

. e~ F =X, +2X, 4 2X3 + X4 + 6X5 — min
(2x2+x4+2x5=4

3. Co3gagnm obnacTtb orpaHn4YeHum

B auenkax A11:A13 byoem
BbIYMCIIATL NeBble YacTu
orpaHuU4eHuUn B CUCTEME

TpeTbe orpaHn4yeHue

MNepemeHHble

¥1=

¥2=

¥3=
xd=
:a— rrrrrr

Lenesaa ¢yHKLMA

0

OrpaHWYeHHa

Nepaayvacte [paBanuyacTb

0

4

5

=BA+B6

3




R e~

Pewnm B MS Excel 3agayy nMHeENWHOro nporpamMmMmnpoBaHuns

N

(2Xy + X4+ 2Xc =
Xq+ X, +4x5 =5
X3+ Xg =3
\ XJ-EO,j:L_S

F:xl+2xZ+2.X3+X4+6X5_)min

4. BoizoBeM OkKHO gnanora Nouck peLwueHus

[Mpun 3TOoM yao6Ho,
€CIn aKTUBHOW
AYenKoWn siBnsieTcsd
siYenKa co
3Ha4YeHnem
Leneson oyHKLMN

A B

1 MNepemeHHbIS
2 ¥l=
2 xd=
4 ¥3=
] xd=
B ¥5=
7

enesan HKLHA
8 | 0

S OrpaHH4yeHHA
10 NepaAavacTe [lpaBaA yacTh

11 0 4
12 0 5
13 0 3
14

C D E F G H

15

MaMCE peweHHa

PasHOH: (@) makcHManeHOmy SHAYEHHH

HaqYeHHH: |0

WETAHOEMTE LENEEYHY AYSHKY !

MHHHMMANEHOMY SHEYEHHHD
MzMEHAA AYERkH:
[ ==
MpeanonoHTE
OrpaHHYeHHaA:

AoBaEMTE

MzmMEHHTE

i |
LI

i ¥ AanuTE

BEINOnHHTE

SaKpbITE

[NapameTpel

BOCCTaHOEMTE

CMpaeka




ﬁ Pewnm B MS Excel 3agayy nMHeENWHOro nporpamMmMmnpoBaHuns

1) YcrtaHaBnuBaem uenesyto s4enky A8 (Tam roe
BbIYMCNSAETCA 3HAaYEeHME LierneBon PyHKLUUN)
2) YKasblBaeM HanpasreHne ontuMmnsaunm — MMHUMU3aumna
(no ycnoswuto)
3) B none UameHAA A4EeNKMN yKa3blBaeM SHEUKU

nepemMmeHHbIXx B2:B6

A B

1 MNMepemeHHble

2 aa={ 3
3 x2=} !
4 ¥3=| !
5 x4=} !
B x5=f !
7

eneean GpyHKUMA
: i

S OrpaHMyeHHA
10 [MeeaAuacte [paeaAuyacTy

11 0 4
12 0 5
13 0 3
14

15

C D E G H 1|
.
MaKcE, peweHra ..E;..]
WCTAHOBMTE WENEEYHD AYEARY ! £04a BRIMONHMTE
PasHoH: MAK.CHMANEHOMY SHAYEHHHD sHaqeHu: |0
SaKpeITE
@) MMHMMANEHOMY SHIYEHHHD
MzMeHAA AYERKkH:
ne=
$E42: 44| Fe=| | MpeanonowmTe
QrpaHHHeHHA; OapaHeTpbl
AobaEHTE
MEMEHHTE
BOCCTaHOEHTE
¥ AanMTe
L




YKaxkem orpaHuvyeHud
4) Haxxnmaem kHornky [1o06aBUTb

MoMCE peweHHA

YWCTAHOEHMTE LEMEEWHD AHEHKN k)

PaEHoOM: MAKCHMANEHOMY SHAHEHHHD

@) MMHMMaNEHORY THAYEHMHD
zMEHAR AYEHKH!

$Bt2:$BfE

CrpaHHYeHHa:

sHaqeHwro: |0

EBINONHKTE

SaKpEITE

[NapamMeTpel

MEHEHHMTE

— ¥AaniTe

BOCCTAaHOEHTE

Cnpaeka

[TosiBUTCA OKHO [JoObaBneHne orpaHN4vYeHus

AoBagneHke orpaHMHeEHHA

o B 1111

CCBINKE Ha AYEHKY: CIrpaHHYeHre:
| FRe| | <= E| z
| OTHEHS | | AoAaEMTE | | CNpaEka |




YKaxkem orpaHuvyeHud
5) HeoTpunuarternbHOCTbL NEPEMEHHDbIX:

HaxaTb kHonky [Jo6aBuUTb
6) OctanbHbIE OrpaHNYEHUS:

Haxxatb OK

Aof3ENEHHE OrpaHHYEHHA |-'E_kj
CChINKS Ha AYEREY: CrpaHHYEHHE !

B2 $B56 »= » | 0]
| O, | | DTHMEHA | | AobAENTE | | _Npaeka |
AobaEneHHe orpaHHHEHHA ﬁ
CCEINKE Ha AYEAKY OrpaHH4eHHe:

8511150513 = | | =$E$11:4B413)
| DE, | | DTMEHA | | ANoBAEMTE | | _Npaekra |




sen ESEE

OcTtanocb HaxaTb KHOMNKY BbINOMHUTL

MoHCK, pelweHHA E
WCTAHOBMTE LENEEYHY AHEHKY ! Eﬂﬂ [ BEINONHHTE ]
PagHoM: MaKCHMAnEHoMY SHIYHEHHHD 3HadeHHH: |0

SaKpeITE

@) MMHHMMaNEHOMY SHIHEHHHD
ZMEHAA AHEFKH!

tE42: $E46 b | MNpeaAnonoxHTE |
OrpaHH4eHHA: | MNapaMeTpel |
t0%11:40413 = $B+11:$B513 - AobaEHTE
tB$2:$B%6 =10
MaMEHHMTE
| BOCCTaHOEHTE |
m ¥AanuTE

| CNpaeka |




Pe3synbraThl

13

A B
1 MepemeHHLIe
2 X1= 0
3 X2= 1
4 X3= 2
5 Xd= 0
¥ X5= 1
7 Uenesan pyHKUMA
8 12{.
5 |OrpaHMyeHHA
10 NeepaAadacte [lpaBaA yacTe
11 4 4
12 5

3 3

F=xq+2xy,+ 2x53 + x4, + 6X5 - min

(2Xy + X4+ 2x5 = 4

X1+ X, +4x5 =5
X3+ Xg =3

\ XJ-EO,j:L_S

OTBerT:
F.. =F(0,1201) =12




