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Leab u 3apaum Kypca Lenpto mpemnojgaBaHusi pas3fenia BbICIICH MaTeMaTHKU
ABISICTCS ~ OOydeHHEe  MOJCIMPOBAHUIO  HKOHOMHYECKUX
CUTyallui ¥ MaTeMaTUYeCKUM  MeToJlaM  IOHCKa
ONTUMAIILHOTO PpEIICHUS MOJyYCeHHOH MOJIeNH, aHau3y
MOJIYYEHHOTO pelleHus. 3aaueii u3yueHus paszesna BeIcIIeit
MaTeMaTuku  «MaTemaTudeckoe  IpOTrpaMMHPOBAHHUE)
SIBJIIETCS OBJIAJICHUE CTYACHTAMHU OCHOBHBIMH IpHUEMaMU
pemieHust 3aa4 Ha HAXOXICHHE HSKCTPEMYMOB (GYHKIHN
HECKOJIbKUX TMEPEMEHHBIX IIPU CIIeHUATbHBIX OTPaHUYCHHSIX.
CTyneHTBl  JODKHBI  TaKkKe  NPHOOPECTH  HABBIKU
CaMOCTOSITEJIbHOI'O U3YyUEHHsI MAaTeMAaTH4eCKOI JINTepaTyphl.
Onucanue Kypca [IpenmeroM  HM3y4yeHUs  NOpeaaraeMod  AUCHHUILIMHBI
SIBIISIFOTCS KOJINYECTBEHHbBIE XapaKTePUCTUKU
HKOHOMHYECKUX MIPOIIECCOB, MPOTEKAIOIINX B
MIPOMBIIJIEHHOM MTPOU3BO/ICTBE, B OM3HECE, B MEHEXKMEHTE
1 B (PMHAHCOBBIX CHCTEMAX.

B kypce paccMaTtpuBaroTcs 3aauyd M MOJAETH JIMHEHHOTro U
HEJIMHEHHOTO TPOTrpaMMHUpPOBaHUs, OalaHCOBBIE, MIPOBBIEC,
UMUTALMOHHbIE ~ MOJAEIM  MCCIEJOBAHUSA  ONEparuil.
N3yuatorcst Takke MOJAENU TMOTPEOUTEIBCKOTO BBIOOPA,
MHBECTULIMOHHBIX HPOEKTOB. N3zyuatorcs BUJIbI
MPOU3BOJICTBEHHBIX  (YHKIWH,  HUCIONB3YIOIIMECS B
HSKOHOMHYECKOM aHAJIM3€ M YIIPaBJIEHUH POU3BOJACTBOM.
IIpe peKBU3UTHI Jns m3ydeHus Kypca HEOOXOJUMO 3HaHUE CIEAYIOLIUX
JUCLHUIUIMH: 3KOHOMUYECKas TeOpHs, MaTeMaTHKa,
nH(}OpPMATHKA, CTATHUCTHKA.

IHocT pekBU3UTHI 3HaHUs, NOJIyUCHHbIE TPU M3YYEHUM MJAHHOTO  Kypca,
OyIyT WHCIONb30BaThbCsl B  aHAIM3€ HIKOHOMUYECKOMN
NEeATETbHOCTH MpEeANPUATHS, MPOTHO3UPOBAHHUH
SKOHOMMYECKHX MPOIIECCOB.

Komnerennun ® 3HAThH

—cnenupuKy MaTeMaTUYeCKOTO  MOJESIUPOBAHHUS
OpraHU3AIMOHHBIX 337]a4 B DKOHOMHYECKUX CHCTEMaX;

—TIOCTaHOBKY 3a1a4 MaTeMaTU4eCKOro
MIPOrpaMMHUPOBAHUS, TUHAMUYECKOIO MPOTrpaMMHUpPOBAHUS,
CETEBOTO TJIAaHUPOBAHMUS, TEOpUU MaccoBOTO




00CITy>)KUBaHUS;
® yMEThb
—chOpMUPOBATh  MHOXECTBO  QJIBTEPHATHBHBIX
pCIlICHH, TOCTaBUTh LEIb W BHIOPATh OLICGHOYHBIN
KpUTEpUi ONTUMAJIILHOCTH, copMyIHpOBaTh
OTpaHUYCHUS Ha YIPaBIIIEMbIC IEPEMEHHBIC, CBS3aHHBIC
co crienu (UKo MOICTUPYEMON CHCTEMBI;
—(hopMaM30BaTh OMHMCAHUE COCTOSIHUS CUCTEMBI B
nporecce ee QyHKIUOHUPOBAHMUS;
® UMETh OIBIT
—TIpUMEHCHUS METOIOB MaTeMaTH4eCKOM
OIITUMMU3AIINU K PCHICHUIO Pa3INYHBIX KJIaCCOB
OIEPAlMOHHBIX 3a/1aY;
—IIOCTPOCHHA W aHalin3a MOIIGJIeﬁ TUITUYHBIX
OTIEPALMOHHBIX 3a/1a4;
— IIOHMCKa OINTHUMAJIBHOI0 PpCHICHUA CpCACTBAMU
KOMITBIOTEPHBIX BBIUMUCIIUTEIILHBIX CUCTEM.

HoauTuka Kypca

- He npomyckats 3anstus;
- OTKJIIOYUTH COTOBBIN TesnedoH;
- AKTHBHO Y4acCTBOBAaTh B yUeOHOM IPOIIECCE;

- CBOCBPCMCHHO BLIIIOJHATH JOMAIIHUC 3aJaHU].

MeTtoabl npenoxaBaHms:

- JICKIOHUH,

- JUCKYCCHU,

®opma KOHTPOJISI 3HAHUI

Crynentsl, HaOpaBmme 6onee 50 6amIoB, MOMYYAIOT OLEHKY
«3auTeHo». M3 TpymI ModXy4rBIINE OLEHKU «3a4T€HO» Ha
OCHOBAHHWU HTOTOBOIO KOHTPOJS IOJy4arOT  OLIEHKH
«otiuyHo» (0T 85 mo 100 6amnoB), «xoporio» (ot 70 mo 84

0ayIoB), «ynOBIETBOPUTENHHOY (0T 50 10 69 Ganios).

bannel WTOrOoBOM OLEHKH pPaCHpEeNeisiOTCs CIEAYIOLIIUM

obOpazoM:

Texymas KOHTpOJIbHAS paboTa —40%
PyGexnas konTposibHas pabora — 40%
NToroBslif KOHTPOJIH (MUCEMEHHBIH dk3ameH) —20%
[Ipyu  BBIBEIGHWMM  WUTOTOBOM  OICHKH  OyAyT
VYHUTHIBATHCS AKTHBHOCTH CTYJACHTOB B PEIICHHH 3ajad,

npeajaracMbIX Ha 3aHATUAX.

Jlureparypa:
OcHoBHast
JlonosHuTeabHAS

1. Pexomenayemasi JuTepaTypa
OcHosHas:
1.Akynuu W.JI. Marematuueckoe NOporpaMMHpPOBAHUE B
npuMepax 1 3ajauax.

VYuebnoe mocodue -M.: Bricmias 1ikoia,1986.




2.Bentuens E.C. MHccnenoBanue onepauuid. 3anauw,
npuHIUIbL,MeToonorus,-M.:Hayka, 1980.

3.Bauunos IO.II. JlotoB A.B. MartemaTuueckue MOIEIN B
skoHomuke.-M.:Hayka, 1979

4.BopoObeB H.H Teopust urp — M.:3nanue, 1976
5.OKOHOMUKO-MaTeMaTUYECKUE METOJbl U MOJEIN. MHHCK,
BI'Y3II 2000

6.11luxun E.B. UccnenoBanue onepamuii — M.:2006
7.3amkoB O.0. Yepemusix [O.A., Toncronsitenko A.B.
Marematuueckre METOIbl B 3KOHOMHKE. - M.:1999.
8I'myxos B.B.,, MeauukoB M.Jl.: Kopobko C.b.
MaremaTuueckue METOJbl M MOJENW Jii MEHEIKMEHTA.
Cankt-IlerepOypr 2000

9.'apmamr A.H., Opnosa 1.B. MaremaTuueckue MeToAbl B
ynpasiaeHun — M.:2013.

10.Taxa X.A Bsemenwe B wHCClIeAOBaHUE oOINeparuid —
M.:2001

11.Yepnopyuxuit 1.I'. Meronpl npunarue pemenuid. CaHkT-
[TerepOypr 2005

12.9KOHOMHKO-MaTEMaTHYECKUE METOAbl U TPHUKIIATHbIE
Mozaenu — M.:1999

13.Kpacc M.C., UympweiHoB Bb.Il. Marematuka mis
9KOHOMHCTOB — M.:2005

14.®omun I'.Il. MaremaTnyeckue METOOLI W MOJIEIH B
KOMMepuecKo# aesrenpHoct — M.:2009

15.1IpocsetoB I'.11. MaremaTnueckue METOIbl B SKOHOMHUKE-
M.:2005

16.9KOHOMUKO-MaTEMAaTUYECKUE  METOABl W MOJIENH.
3anaunuk — M.:2009

17.0pnoBa N.B. DKOHOMHUKO-MaTEMaTHYECKHE
MozenupoBanne — M.:2007

18.Hesexxun B.II1., Kpyxwunos C.U. COopHUK 3amay 1o
Kypcy «JKOHOMUKO-MATEMAaTH4YE€CKOE MOJAEIUPOBAHUE) -
M.:2005

19.Kamuxman W.JI COopHHMK 3aa4 MO MaTEeMaTHYECKOMY




nporpaMMupoBanuio — M.: Beicias mkona,1975.
JlononnumenvHas

1.TepexoB JI.JI DkOHOMHKO-MaTeMaTUYECKUE METOAbI — M.:
cTaTUCTHKa,1972.

2.Crpenr I'. Jlunelinas amrebpa u €€ NpPUMEHEHUS. —
M.:Mup, 1980

3.0yau I'. Teopus urp,-M.:Mup,1971.

4 UccrnenoBanue omepanuii B 3koHOMEKE \ mox pem.H.III.
Kpemepa —M.:}FOnuTH,1997

5.lenobaes C.M1 MaremMaTHuecKue METOABI M MOZICTH —
M.:;FOHUTHU,2001

6.Barnep I'. OcHoBBbI uccnenoBanus omnepauuii — M.: Mup
1972

7.Konemae B.A. Maremarnueckass SKOHOMMKA: yU€OHUK —

M.:1998.

CPC

JlomamHee 3agaHnus
1. TlocTpouTh MHOXECTBA PEIIEHUH CUCTEMbI HEPABEHCTB U HANTH X
YIII0BBIE TOYKH, KOOPIAUHATHI YITIOBBIX TOYEK.

2x, +5x, <20,
8x, +5x, <40,
5x; +6x, <30,

x, 20, x,>0

2. IlpuBectu 3a1a4y JIMHEHHOIO MPOrpaMMHUPOBAHUS K CTaHIApPTHOU

dbopwme:
F(X) = X1+X2+X3-2X4+3X5 ™ max

- X, +Xx, +x; —4x, —2x, =5,
3x; —x, +2x3 + 7x, +9x, =8,
2x, + 2x, + x5 +9x, + 3x, =15,
X; 20, j=12345.
I'pagpuueckuit memood pewrenus 3111 c 0gyma nepemenHvimu.

LF(X)=2x; +x, - min 2F(X)=x; —3x, > min
Xq + X <12,
1772 —x1+x236,
2x1—x2£12,
—2X4 + X4 <6,
172
2x1—x220,
Xq +3X4 = -3,
2 1 2
x1+x224,
Xq +2X, <2,
1 2
XZZO.




3.F(X)=4xl—3x2 — max
—X1 + Xy <5,

5x1—2x2 <20,

8x1—3x2 >0,

5x1—6x2 <0,

5.F(X) = X1+2X2 — max
Xy <6,

—3x1+x2 <12,

X1 X, =0,

) <0,
x1+2x2 <12.

7.F(X) =3x; +5x, — min
X1 +X, >0,

3x1+x2 <3,

5x1+4x2 > 20,

9.F(X) =6x1+3x3—x4 +3X5 — max
4x1—4x2+x3+x4 =16,
—2X) + 4%y =Xy + X5 =4,
SX| =Xy + X3 + X4 + X5 = 34,

x;>0,j=1234,5

J

CumniiekcHbiil MmeToa pemmenus 3JII1T

Onopnoe pewenue 3aoauu JII1.
1LF(X) = =X Xy + 2x3 +4X, — max

x1+3x2 +4x3+7x4 =15,
—2x1+x2 +3x3 +4x4 =10,

X: 20,j=123,4

J

3F(X)= —x1+5x2 - X3 +3x4 — max

3x1+5x2 +2x3 +Xy =14,
4x1 +10x2 + x3 +3x4 =22,

X:>0,j=1234

J

4F(X)=—x; +4x, - min
2x1 + 3x2 < 24,

2x1 —3x2 <12,

6.F(X) = 3x1 + 3x2 — max

2x1+x2 > -4,
Xq+Xo >0,
x1+2x2 > 2,

<2,

X17%9

8.F(X) =2x +5x, — min

—2X >0,

17%2
2x1 +Xo <16,

—2x1 + 5x2 >3,

10.F(X) = 3x1 —8x2 - 2x3 + 2x4 —4xg — max
x1—4x2+x3—x4—x5=—22,
—6x1+3x2+x3+x4 =6,
2x1+2x2—x3+x5:l7,

X;>0,j=1234,5

J

2.F(X)= 2x1—2x2 —3x3+2x4 — min
5x1+3x2 +2x3+x4 =14,
6x1+4x2 +3x3+x4 =18,

X; >0, j=1234

J

4.F(X) :1l>a_—4x2 +2x3—5x4+2x5 —
—x1+7x2—2x3—2x4+x5 =5,
2x1+2x2—x3+x5 =18,
2x1—4x2+x3+x4 =38,

x;>0,j=12345

J

> min




5.F(X) =3x1—6x2 +4x3—2x4 — min

x2—2x3+x4=2,
2x1+x2+4x3—x4=8,

Xj20,j=12345

Aneopumm CUMRHIIEKCHO20 Memooa.

6.F(X) = —2x1 + 6x2 + 2x4 — max
3x1—3x2 +4x3 —2x4 =6,
—x1+2x2—x3+x4 =1,

Xj20,j=1234,5

7.F(X) = 3Xl + 4x2 + X3 — max,

8.F(X)= 2xp +3x + X, > max, 9F(X)= 6xy +12x5 +3%_

Xq + 2x2 + x3 <10,
2x1 +Xy 4—2x3 <6,
3x1 +Xo + 2x3 <12,

X;20,j=123

10.F(X) =X|+Xg+ X3 —> max I1.F

x1+x2+x3£7,
2x1+x2+3x3 <9,

3x1 +Xo + 4x3 <12,

xj20,j=123

X1 +3x2 +5x3 <15,
X1+ X9 +x3 <7,
2x1 +X5 +4x3 <12,

Xj20,j=123

-2x1+x2 +x3 <2,
X1 Xy +3x3 <3,

x1—3x2+x3 <1,

Xj20,j=123

Memod uckyccmeennozo oazuca.

13. F(X)=-2X1+X2+8X3-2X4 ™ min
OX, =X, — Xy, +2X, =6
3X =X, —4X;+ X, =2
Xijz 0,j=1,2,3,4.

14. F(X)=X1+2X2+3X3+6Xs > min
2X, + 3%, + 17X, = 26
— X, + X, + 2%, + 5%, =12
Xijz 0,j=1,2,3,4.
15.F(X)= X1+X2-4x3 ™ min

X, +3X, —2%; >3

—X +2X, + %X, <5

X, =X, —=3X%;, =7

Xz 0,j=1,2,3.

16. F(X)= 2x1 -3x2+5x3 ™ min

—X +2X, + X% <1

X, =X, + 2%, 25

—X + X +X%X <3
Xz 0,j=1,2,3.

Jlomamnee 3a1anus

Teopust 1BOHICTBEHHOCTH
1. F(X)=x1+X2+2x3 ™ min

-2x1 + 3x2 + x3 <12,
Xq + 2x2 + 2x3 <15,
2xl Xy —3x3 <10,

Xj20,j=123

(x)= X+ 2xg X = max 12F(X) = 2y +3xp + 2%~ md

-3x1+x2+x3 <1,
-x1+2x2 +2x3 <7,
x1—3x2+x3 <1

Xj20,j=123

max

B



X =X, —X%X; 21
—2% +3%, 21
— 3% +4x, —2%; <1
Xjz 0,j=1,23.
2. F(X)=2x1+6X2+12x3— min
X+ X, +X% 21
2X, —2X, + %, =0
X, +3X, +3%X; =2 -2
Xjz0,j=1,2,3.
3. F(X)= 4x1+6 X2+2x3 ™ min
2X, +2X, 23
X+ X, =X 22
X, +2X, +2X; 2 2
Xjz 0,j=1,23.
4.F(X)=x1+x2+3x3 = min
2X, + X, + 2%, >4
X +X, = X3 =3
X, +2X%, 21

Xj=0,j=1,2,3.
3. F(X)= 2x1+6 Xo+X3+X4 ™ max
4%, +-5X, = 2X; + X, =2
—9X, +4X, + X%, —X%X, =1
Xj=0,j=1,2,3,4.
4. F(X)=X1+2Xo+4X3+X4 ™ min
X 42X, + X+ X, =2
X +X, +2% —X, =8
Xj=0,j=1,2,3,4.
Tpancnoprhas 3apaua JIII (T3)

Mamemamuueckas mooeawv T3. Onopnoe pewenue T3.
1.

bj 11| 7] 8] 4
dj
9 2 5[ 8] 1
16| 8 3] 9 2
5 7 4 6| 3
2.
b; 100[ 200] 200] 300
dj
100 1 3 4 1
200 5 2 2 7
400 | 4 4 3 6




200 7 2 5 3
3.

bj 300 200 300 100

ai

300 3 4 3 1

200 2 3 5 6

100 1 2 3 3

200 4 5 7 9
4.

bj 10 10 5 8 7

ai

7 4 6 8 3 2

13 5 3 4 6 4

20 3 2 5 7 5

Memoo nomenuuanios.

5.a1=200, a2 = 150, a3 = 150,

b1 =90, b, =100, b3 =70, bs = 130, bs= 110,
12 15 21 14 17

O=114 3 15 11 21|
19 16 26 12 20

6. a1=300, a2 =280, a3 = 220,

b1 =180, b, = 140, b3 = 190, bs = 120, bs = 170,
12 21 2 10 1&

=13 15 11 13 21|
18 26 12 17 20

7. a1= 250, a2 = 200, az = 150,

b1 =180, b2 = 120, bz = 90, bs = 105, bs = 105,
12 8 21 10 15

C=|13 4 15 13 21|
1% 16 26 17 20

8. a1 =400, a2 = 250, as = 350,

b1 =200, b2 = 170, b3 = 230, bs = 225, bs= 175,
12 3 5 11 17

=14 5 1z 14 22|
20 17 132 18 21

Tpancnopmnasn 3a0a4a ¢ 02PAHUYEHUAMY HA RPONYCKHYIO CHOCOOHOCHLD.
g Y24 < 500;  x,;, >500

bj 500 1000 500 1500
ai
500 1 3 1 2




1500 1 6 4 3
1000 2 5 3 4
1500 3 5 4 3
10, *a <200, x5 2100
bj 300 300 300 300
ai
100 7 2 3 1
200 2 4 4 7
300 3 4 5 5
400 4 3 3 2
11 X2 < 500;  x,; >1000
bj 2000 1000 2000 1000
ai
1000 2 1 3 1
1500 4 2 4 5
2000 5 6 9 3
500 3 5 8 6
19 ¥ < 50, x, =50
bj 100 100 50 100
ai
100 3 4 5 6
50 1 2 3 4
100 2 6 7 9
50 4 5 2 8
13 no kpumepuu gpemenu.
13b; 5 10 20 15
aj
10 8 3 5
15 4 1 6
25 1 9 4 3
14
bj 200 200 200 200
di
200 8 7 6 5




100 7 6 5 7
200 4 5 6 7
300 5 7 6 4

IIpumeyanu

€.

KanennapHo-teMaTH4ecKui IUIaH pacnpeneaeHUus: YacOB € YKa3aHUeM He/eJH, TeMbl

Ne Jara Kou- IloaroroBuTEIBLHBIE
Tema B0 Yac Jluteparypa BOIIPOCHI 110
MOIYJISIM

1. [Ipeamer 1
«MaTeMaTU4YECKUE 1. Obmas
MOJICTIH H IMOCTaHOBKA
I/ICCHCIlOliaHI/IC sanau
oTIeparmin
COI[ep)KaHI/IC HUCCIICOIOBAHUA
SKOHOMHKO- onepartHii.
MaTeMaTHYECKUX
Moeneii. 3anaya

2. OO01mast MocTaHOBKA 1 MATEMATHHECKOT
3a1aun 0 M JIMHEHHOIro
HCCIICOBAHUS [POrpaMMHpOBa
omepanuu. 3a1aqu
MaTeMaTHYECKOTO U HHUS.
JIIL 2. MareMaTHuecKu

3. MareMmaTndeckue 1 € MOJC/IA
MOJIEJIHM TPOCTEUILINX IPOCTEHIIX
3KOHOMHUYECKHUX
sazan. 3KOHOMHUYECKUX
Kanonmueckas 3ajad.
Gopma saxaau JIII. 3. Kanonmueckas

4. Cucrema m 1 Pexomenayemas dbopma 3agaun
JIMHEHHBIX JuTepaTypa
ypaBHEHUH C N JIL
HePEMEHHBIMH. Ocnosnas: 4. TlpuBenenue

5. Bhimykioe 1 2. DKOHOMHKO- oO0wien 3amauu
MHOJKECTBa TOYEK. MATCMATIHCCKHC JII &
I'eomeTpryeckmii MCTOARL H .
CMBICIT PeITICHHT MojenH. MHHCK, KAHOHHUYECKOMN
HEPaBCHCTB, BI'YOIT 2000 dopme.
YpaBHEHUH U UX




CHUCTEM

I'paduueckuii MmeTon
peurenus 3anay JIII ¢
IBYMS
MIEpEMEHHBIMU.
Haxoxnenne
MaKcUMyMa U
MHHHMYMa LEJIEBOU
(hyHKIHIH.

I'paduueckuii MmeTon
peuenus 3anay JIIT ¢
1 TIepEMEHHBIMHU.
Haxoxnenune
MaKCHUMyMa 1
MUHUMYyMa LEJIE€BOU
(hyHKIHH.

CUMILIEKCHBIN
METO/T peIICHHS
3anay JIIT.
I'eometpuyeckas
MHTEPIIpEeTaNs
CHMILIEKCHOT'O
METOJ1a

Haxoxnenue
Ha4YaJIbHOTO
OTNOPHOTO PEIICHUS
U NepeXo]] K HOBOMY
OIOPHOMY PEILLIECHUIO

10.

OTbICKUBaHHE
MakCcUMyMa U
MUHHMYyMa
JMIUHEHHON (PYHKIIUN
CHMITIEKC METOJIOM

11.

Anroputm
CHMILIEKCHOT'O
METOJ1a.
CUMILICKCHEIS
TaOIULIBI

12.

[Tonsatue 06 M-
MeTozae (MeTos
HCKYCCTBEHHOTO
Oazmca)

13.

Ocobennoct
aJrOpuT™Ma METOa

3. Iluxwun E.B.

UccaenoBanue
onepauun —
M.:2006

4, 3amxkos O.0.

YepeMHbIX
I0.A.,
TOJICTOISITEHKO
A.B.
MareMaTH4eCKu
€ METOIBI B
3KOHOMHUKE. -
M.:1999.

5. T'myxos B.B,,
MenunkoB M.JI.:

Kopo6xo C.b.
Marem-e
METOJIBI U
MOJICITH IS
MEHE/DKMEHTA.
Cankr-
[TetepOypr 2000

6. T'apmam A.H.,

Opiosa U.B.
Marem-e
METOBI B

yIpaBIeHUN —
M.:2013.

7. Taxa X.A

Bgenenue B
HCCIIeIOBaHNE
onepaunun —
M.:2001

8. UepHOpyuxwuii

N.I'. MeTonsr
MIPUHSATHE
peLeHui.
CaHKT-
[etepOypr 2005

Jlononnumenvuas

1. DxoHOMHKO-

MaTCMAaTHYCCKUC
MCTOABI U

10.

11.

12.

Cucrema m
JIMHEHHBIX
ypaBHEHHUH C N
MIEPEMEHHBIMU.
3aauu ¢ AByMs
NePEMEHHBIMH.
CBoiicTBa 3a1au
JIIT.
I'padpuueckuit
METO/1 pelIeHUs
3amau JIII.
Haxoxnenue
MakcuMyMma u
MHUHHUMYMa
1IeJICBO
byHKIHH.
CHUMINIEKCHBIN
METO/1 peIIeHUs
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