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Free Hand


1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1{[enp M3y4eHUs] TUCIUILUIMHBI: 03HAKOMUTH CTYJICHTOB C PAa3IMYHBIMK MTOJIX0JAaMHU K MATEeMaTHYECKON (opMann3aium
HSKOHOMHUYECKUX 0OBEKTOB; C Pa3IMUYHBIMU MaTeMaTHUYECKUMH MOJIENISIMH B DKOHOMUKE, TAKUMH, KaK: MOJIEJI Ha OCHOBE
JTMHEHHOHN anreOpbl 1 MAaTEMaTHYECKOTO aHAIN3a, Pa3InYHbIC MOJICITH THHEHHOT0, HEIMHEHHOTO, IIEIOYUCICHHOTO 1
JUHAMUYECKOTO IPOrpaMMHUPOBAHUS, MOJIENIM  3KOHOMHYECKOTO TNIAHUPOBAaHHS HA OCHOBE TEOPHHU U, MOAETH NPUHATHS
SKOHOMHYECKHX PEIICHUN B YCIOBHSAX ONPEACICHHOCTH, YaCTHYHOM U TIOJIHOW HEONpPEAeICHHOCTH.

2. TPEBOBAHUSA K PE3YJbTATAM OCBOEHUS JTUCITUIIJINHBI

OIIK-2:Cnoco0eH NpUMeHSATh NPOABHHYTbIe HHCTPYMEHTAJbHbIE METOAbl IKOHOMUYECKOr0 AHAJIN3Aa B NPHK/IAJHBIX U (HJ1H)
(yHI1aMeHTaIBHBIX HCCIeJ0BAHMSX;

OIIK-4:Cnoco0eH NPUHUMATH IKOHOMHYeCKU H GHHAHCOBO 000CHOBAHHBIC OPIAHM3ALHOHHO-YIIPABJIeHYeCKHe PellieHUs B
npodgeccHoHaILHOM AeTeJIbHOCTH U HECTH 32 HUX OTBETCTBEHHOCTD;

B pe3yJbTaTe 0OCBOCHHUS JUCHHUILIMHBI 00YYAIOIIMIACS J0JIKEH:

3HaTb:

- MeToIBI cOopa, 00pabOTKU M aHAM3a JaHHBIX U3 PA3IMIHBIX HCTOYHUKOB HH(POPMALUH, IPUMEHSEMBIX U SKOHOMHUUECKHX PACUETOB
(cootHeceHo ¢ nnaukaTopom OITK-2.1)
- METOJIBI POTHO3UPOBAHMS COMATLHO-YKOHOMHUYECKUX TTOKa3arelei (cooTHeceHo ¢ uuaukatopom OIIK-4.1)

YMeTh:

- IPUMEHSTh METO/IbI cO0opa, 00pabOTKH M aHAIM3a AAHHBIX U3 PA3IHYHBIX HCTOYHUKOB HH(POPMALUHU AJI1 SKOHOMHYECKUX PACUETOB
(cootHeceHo ¢ nHaukaTopom OIIK-2.2)
- IPUMEHSTh METO/(bI IPOTHO3UPOBAHMUS COLIMAIBHO-O)KOHOMUUECKHX TTOKa3aTenelt (cooTHeceHo ¢ nuaukaropom OIIK-4.2)

Baagern:

- MeToaMu cOopa, 00pabOTKU 1 aHANM3a JaHHBIX U3 Pa3IMYHBIX HCTOYHUKOB HHPOPMAUH ISl SKOHOMHYECKUX PAacyeToB (COOTHECEHO C
unaukatopom OITK-2.3)
- HaBBIKAMH ITPUMEHEHHS METO/I0B IPOTHO3MPOBAHHUS COITHATBHO-9KOHOMUIECKHUX MMOKa3aTese (cooTHeceHo ¢ naankaropom OITK- 4.3)

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbBI

Kox HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp / | YacoB Komnerten- Jlutepatypa
3aHATHS Kvbe 107071

Pasneu 1. "The methods of linear and non-linear
programming in the economy"*

11 1.1 Subject "Carrying Leontief model. linear programming 3 2 OIIK-2 OIIK-4 | JI1.1JI1.3 JI1.4J12.1
problem in the economy " J2.2J12.3712.4
Carrying Leontief model. Compilation of mathematical
models in the form of LPP for problems of production
planning, drawing up a diet problem. The decision LPP
geometric method on the example of the problem of
minimizing the cost of the goods. Solution LPP via simplex
tables LibreOffice

Mp/
1.2 1.2 Subject "Dual LPP. The transportation problem " 3 2 OIIK-2 OIIK-4 | JI1.1JI1.3 JI1.4J12.1
Dual LPP and their economic interpretation on the example 227123 712.4

of the problem of production planning. Parallel solving inter-
dual LPP simplex method. The transportation problem.
Construction of the initial decision by the northwestern
corner and by minimizing transportation costs. The decision
LPP potential method.

Mp/




13

1.3 Subject "nonlinear programming (NP) and the
corresponding economy problem. Dynamic programming "
Quadratic programming in the economy. Drawing up a
mathematical model for the problem of transportation in a
quadratic dependence on the volume of transportation costs.
The solution of quadratic NP geometrical method. The
solution of linear fractional programming on the example of
the problem of minimizing the unit cost of the goods.

/Mp/

OIIK-2 OIIK-4

JI1.1J11.3 J11.4J12.1
J2.2J12.3J12.4

1.4

1.4 Subject "Dynamic programming in the economy. Game
theory"

Dynamic programming: the problem of the distribution of
investments between enterprises of one branch. Matrix
Games. The solution of the optimization of financial
investments in shares on the basis of the matrix game theory.
Mp/

OIIK-2 OIIK-4

JI1.1 J11.3 J11.4J12.1
J2.2712.3J12.4

15

1.1. Subject "Methods for solving LPP in general. Methods
for solving TP that is not a closed". /Cp/

OIIK-2 OIIK-4

JI1.1J11.3 J11.4J12.1
J2.2J12.3 J12.4

1.6

1.2 Subject "The reduction to LPP task assignment, the
optimal reduction of production, distribution of the
farmland". /Cp/

OIIK-2 OIIK-4

JI1.1 J11.3 J11.4J12.1
J2.2 7123 J12.4

1.7

1.3 Subject "Lagrange multipliers method NP solutions in
general". /Cp/

OIIK-2 OIIK-4

JI1.1J11.3 J11.4J12.1
J2.2J12.3 J12.4

Pa3znen 2. "Econometric models. Methods of decision
making under conditions of partial and complete
uncertainty"

2.1

2.1 Subject "Econometric models. And multiple regression.
Time series "

Linear regression. Making the simplest model steam
regression. Function of Cobb-Douglas. Building addetive
time series models.

Mp/

OIIK-2 OIIK-4

J1.1J11.2J11.3
JI1.4J12.1 J12.2 J12.3
2.4

2.2

2.2 Subject "Methods of decision making under certainty and
uncertainty partial"

Decision-making under certainty. Selecting investment
project on the basis of criteria Laplace, Savage and Wald,
Pareto optimality. Decision making under probabilistic
uncertainty on the basis of criteria Baez and Hurwitz.
Mp/

OIIK-2 OIIK-4

JI1.1J11.3 J11.4712.1
J2.2712.3J12.4

2.3

2.3 Subject "Decision-making in conditions of complete
uncertainty. The theory of fuzzy sets"

Fuzzy sets and their application in the economy. Algebraic
and logical operations on fuzzy sets. Drawing up the
membership functions of fuzzy sets. fuzzy inference system.
Mp/

OIIK-2 OIIK-4

JI1.1J11.3 J11.4J12.1
J2.2712.3J12.4

2.4

2.4 Subject "Fuzzy numbers. Application of fuzzy numbers to
the modeling of economic processes "

The concept of fuzzy and linguistic variables. The triangular
and trapezoidal fuzzy numbers and its application to the
evaluation intervals blur exogenous parameters of the model.
Fuzzification clear model on the example of a risk assessment
to market new brand of goods. Fuzzy risk assessment model
of the company bankruptcy.

Mp/

OIIK-2 OIIK-4

JI1.1J11.3 J11.4J12.1
J2.2J12.3J12.4

2.5

2.1. Subject Multiple Regression. The multiplicative model
of construction of the time series". /Cp/

OIIK-2 OIIK-4

JI1.1J11.3 J11.4J12.1
J2.2J12.3J12.4

2.6

2.4 Subject "Models of decision-making based on fuzzy
sets". /Cp/

OIIK-2 OIIK-4

JI1.1J11.3 JI1.4J12.1
J2.2712.3J12.4




2.7 Credits /3auét/ 3 0 OIIK-2 OIIK-4 J1.1J11.2J11.3
J11.4J12.1 J12.2 J12.3
J12.4

4. ®OHJ OOEHOYHBIX CPEJACTB

CrpykTypa 1 comepanue (pOH/Ia OIIEHOUYHBIX CPEJCTB JUIS IPOBEICHMUS TEKYIIEH U MPOMEXYTOUHOH aTTeCTAINH MIPEICTABICHBI B
IIpunoxenuu 1 x paGodeil mporpaMme JUCIUILIINHBL.

5. YYHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECHEYEHUWE JUCIUILIITUHBI

5.1. OcHoBHas1 IUTEpPaTypa

ABTODBI, COCTaBUTENHN 3ariaBue W3narensctBO, TOX Komma-o
JI1.1  |Ixmsp M. . OCHOBBI HayYHBIX HCCIIEOBaHHN: yaeOHOe Tocoore |Mocksa: M3narenscko- http://biblioclub.ru/index.
TOProBasi KOPIIOPALHs php?
«Jlamkos u K°», 2017 page=hook&id=450782

HEOTPaHWYEHHBIH TOCTyM
JUIS 3apETUCTPUPOBAHHBIX

0JIb30BaTeNnei
J1.2 DUHAHCHI U KPEIUT: KYPHAI Mocksa: ®uHaHCH 1 https://biblioclub.ru/inde
kpeaut, 2018 x.php?

page=book&id=485164
HEOTpaHUYEHHBIN JOCTYTI
U1 3apErUCTPUPOBAHHBIX

T0JIb30BaTeNei
JI1.3  |Mutanov, G. M. Mathematical Methods and Models in Economics  [Anmarsr: Kazaxckmii http://www.iprbookshop.r
HAIMOHAJTbHBIN u/57400.html
YHUBEPCHUTET UM. aJlb- HeOFpaHI/I'-IeHHLIﬁ JO0CTYII
Dapabu, 2011 IS 3aPETUCTPUPOBAHHBIX
T0JIb30BaTeNei
JI1.4 |Anukun, C. A, Maremaruka aJ1s1 5KOHOMHUCTOB: yaeOHoe mocobue  |Caparos, EkarepunGypr: http://www.iprbookshop.r
Huxonos, O. 1., JUIS CIIO IIpodobpazoBanue, u/87822.html
Mensenesa, M. A., Vpansckuii pesepanbHbIit HEOTPaHUYEHHBINA AOCTYI
Acradpbesa, X. H. ynusepcuter, 2019 JUISL 3apETUCTPUPOBAHHBIX
T0JIb30BaTeNei
5.2. lonoiHUTEIbHAS JTUTEPATypa
ABTOPBI, COCTaBUTETN 3armaBue WznarenbcTBo, TOIT Komma-Bo
JI2.1 |Kpewmep, H. 111, ITyTko, |Bbicuias MaTeMaTHKa [yisi 9KOHOMUCTOB: yueOHHK  [Mocksa: KOHUTU-IAHA, | http://www.iprbookshop.r
b. A., Tpumun, Y. M., |mis CTyIeHTOB By30B, O0YUYAIOIIUXCS 110 2015 u/52071.html
®puaman, M. H., 3KOHOMHUYECKHAM CIIEIIHATIbHOCTIM HEOTpaHUYEHHBIN J0CTyT
Kpewmep, H. I11. JUISL 3aperuCTPUPOBAHHBIX
MOJTH30BATENEH
J12.2 |Cumak, P. C., DKOHOMHKO-MaTeMaTH4eckiue MeTons! 1 Mozienu B |Caparos: Aii [Tu Dp Menwua, | http://www.iprbookshop.r
Bacumses, 1. 1., COIMATbHO-3KOHOMHYECKUX UCCIIEOBAHUAX: 2018 u/76890.html
JleBkun, I'. T'. Y4e0HO-METOINIECKUH KOMILIEKC HEOTpaHUYEHHBIN JOCTYT
JUTS 3apETUCTPUPOBAHHBIX
MOJTH30BATENEH
J12.3 |Hosuxos A. U. DKOHOMHMKO-MATEMATUUECKHE METOIbI U MOJEIIN: Mocksa: JlamikoB u K°, https://biblioclub.ru/inde
yueOHHK 2020 x.php?

page=book&id=573375
HeOFpaHI/ILIeHHHﬁ JAOCTYII
JUT1 3apETUCTPUPOBAHHBIX

1I0J1b30BaTeNeH
J12.4 Crynent. Acrimpant. MccnenoBarens: BnanuBocrok: Dxcnept- https://biblioclub.ru/inde
BCEPOCCUICKUIT HayUHBIN )KYpHAJ: )KypHaI Hayxka, 2020 x.php?

page=book&id=599867
HeOFpaHM'—[eHHbIﬁ )Z(OCTyl'l
JUIS 3apETUCTPUPOBAHHBIX
OJIb30BaTEIICH

5.3 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALUOHHbIE CIPABOYHbIE CHCTEMBbI




Math-Net.Ru - o6uiepoccuiickuii mopran

Koncynbrant +

https://rosstat.gov.ru/databases - caiit ¢emepanbHOI TOCYIAPCTBEHHOM CITYKOBI CTATHCTHKA

5.4. IlepeyeHb MPOrpaMMHOI0 ofecreyeHust

LibreOffice

5.5. YueGHo-MeTOAMYeCKHE MATEPHAJIbI U1 CTY1€HTOB ¢ OrPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

IIpu HEOOXOAMMOCTH IO 3asABIECHHI0 OOYYAIONIETOCS C OIPAHUUCHHBIMH BO3MOXHOCTSMU 370POBbSl yU€OHO-METOJUUYECKUE MaTEpUallbl
HPEOoCTaBIAIOTCS B (hOpMax, aJalTHPOBAHHBIX K OTPAHMYEHHAM 3JI0POBbS M BOCIIPUATHA HHGOPMAIMH. I JINI ¢ HAPYIICHUAMH 3PSHHUSL:
B opMme aynuoaiina; B neuaTHol popme yBeIHUEHHBIM HIpUpTOM. J{JIsl UL ¢ HAPYIICHUSIMHU CIIyXa: B GOpME 3JIEKTPOHHOIO IOKYMEHTA; B
neyatHol ¢opme. st 1u1l ¢ HAPYLIEHUSIMU OIIOPHO-/IBUTaTeJILHOTO anmnapara: B (JopMe 3IeKTPOHHOTO JOKYMEHTa; B IeUaTHOU GopMe.

6. MATEPUAJIbHO-TEXHUYECKOE OGECIHHEYEHHME JUCIUMIIJIMHBI (MOAY JIS)

TToMemneHust 17151 BceX BUAOB paboT, IPETyCMOTPEHHBIX YUCOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOIMMOH CIICHUATM3UPOBAHHOMN
yueOHOI MeOeNbI0 U TEXHUIECKUMH CPEJICTBAMU O0yUCHHS:

- CTOJIBI, CTYJIBSI;

- IEPCOHAJIBHBINA KOMITBIOTED / HOYTOYK (TIEpPEHOCHOH);

- IPOEKTOD;

- 9KpaH / UHTEPAaKTUBHAs JIOCKA.

7. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUTIIIMHBI (MOZY JIST)

MCTO)II/I‘{eCKI/Ie YKa3aHus 110 OCBOCHUIO JUCHUIITIMHBI TPEACTABJICHLI B HpI/IJ'IO)KeHI/II/I 2k pa6oqel71 IporpaMme JUCHUITIINHBI.




IMpuioxenue 1

®OH/J ONEHOYHBIX CPEJICTB

1 Onucanme mnoka3aTejieili W KpHUTepHeB OLEHWBAHUS KOMIETEHIWH Ha PpPa3In4YHBIX 3Tamax HX
(opMupoBaHNs, ONMUCAHHE IIKAJ OLeHUBAHUSA

1.1 Iloxazarenu U KpUTEPUU OLICHUBAHMSI KOMIIETEHIUI:

3YH, cocrasistomue ITokaszarenu Kpurepun onenuBanus Cpenctia
KOMIIETCHIINIO OLICHUBAHUS OLICHUBAHUS
ITK-9: criocoOHOCTHIO aHAMN3UPOBATh U UCIIOJIB30BATh PA3IMYHBIE HCTOYHUKH HH(OPMAIHN
JUIs1 IPOBEJICHUS] S)KOHOMHUYECKUX PACUETOB
3. H3y4aeT OCHOBHYIO U MOJIHOTA U YO (Pazgen 1
JIOTIOJTHUTENBHYIO CoJIep’KaTeIbHOCTh 1-15)
MeTozE! cbopa, JUTEpPaTYpYy, OTBeTa Ha 3a4eTe,
00paboTKu 1 aHATH3a COMEPKAIIYI0 MATEPHAT | YCTHOM OMpOCE, YO (Pazmen 2
AGHHBIX U3 PASIMIHBIX ) o6 ocHOBHBIX COOTBETCTBHE OTBETOB | 17°)
HCTOTHIKOB MaTeMaTHYeCKUX Marepuaiy, 3 (1-14)
unpopmartuy, MOHSATHSAX M METO/IaX cozieprKanieMcs B
TPUMCHACMBIX ZUL JUISL TIOTOTOBKHM K M3YYeHHOH IuTepaType
IKOHOMHYECKUX 3A4ETY H YCTHOMY
pacdeToB orpocy
V. peleHye IpaKkTUKO- npasmibHOCTH penrenns | 13 (1-3, 5)
OpPHECHTHUPOBAHHBIX U 3aja4 Ha 00paboOTKy
TIPUMCHSTE METO/BI 71a00paTOPHBIX 9KCIIEPUMEHTATBHBIX 1103 (1-5)
cbopa, obpaboTku u 3aIaHMH: JaHHBIX Ha OCHOBE
aHajnnsa TaHHbIX 13 TEOPHUH BEPOSITHOCTEH,
Pa3IMYHBIX HCTOYHHKOB | 00paboTKH MATEMATHYECKON
UH(OpMALIH JITS IKCTIEPUMEHTAIBHBIX CTATHCTHKH,
IKOHOMHYECKHX JIAHHBIX Ha OCHOBE SKOHOMETPHUECKOTO
pacyeToB TEOPHHU BEPOATHOCTEH, | oo iyisn rapmpix,
MaTeMaTHHaeckon AJIEMEHTOB TEOPHH
CTaTHCTHEM, HWHTEPIOJISALUH.
9KOHOMETPHUYECKOTO
aHaM3a JaHHBIX,
3JIEMEHTOB TEOPHH
WHTEPIIOJISIUH.
B. pelIeHne NpakTUKo- 000CHOBAaHHOCTb I13 (1-3, 5)
OPHEHTUPOBAHHBIX U MPUMEHEHUS] METOJIOB
meTonamu cbopa, J1a00PAaTOPHBIX 3aJaHUM 103 (1-5)
00paboOTKH U aHaIH3a pasnmaHbIMH MeTosam: | TEOPHH BEPOSITHOCTEH,
JAHHBIX M3 Pa3InIHbIX MaTeMaTHYECKON
WCTOYHUKOB Ha OCHOBE TEOPHHU CTaTUCTHUKH,
UHQOpMaLIH AJIS BEPOSITHOCTEH, 9KOHOMETPUIECKOTO
MaTeMaTHYECKOH aHaJm3a JaHHBIX,




IKOHOMHMUYECKHX
pacueToB

CTaTUCTHUKH,
OKOHOMETPHUYECKOT'O
aHaJIn3a JaHHBIX,
OJIEMEHTOB TCOPUH
HUHTCPIIOJIALINH.

DJICMCHTOB TCOpUHN
HUHTCPIIOJIALUN

ITIK-10: ciocoOHOCTHIO COCTABIIATEH ITPOTHO3 OCHOBHBIX COITHAIBHO-DKOHOMHYECKHUX
MoKa3aTelied eATeIbHOCTH MPEIIPHUSITUS, OTPACITH, PETUOHA U 3KOHOMUKH B IIEJIOM

METOI0B
MPOTHO3UPOBAHUS
COLIMAJIBHO-
SKOHOMHYECKHAX
MokKa3areJiei

1a00paTOPHBIX 3aJaHUN

Pa3IMYHBIMA MCTOAaMMU:

MAaTeMaTHUYECKOro
MOJIETTMPOBAHUS B
SKOHOMUKE Ha OCHOBE
0aJlaHCOBBIX MOJIENEH,
METOA0B OIITUMU3AIIHH,
METOJIOB IPUHSATHUSA
YIIPaBICHUYECKUX
peleHuit
NIPUMEHUTEIBHO K
pELIEHUIO
SKOHOMMYECKHX 3a/1ad.

MaTeMaTHYECKOTO
MOJICTHPOBAHUS B
SKOHOMHUKE HA OCHOBE
0aJTaHCOBBIX MOJIEIIEH,
METOJ0B OIITUMU3AILINH,
METOIOB TIPUHSTHS
yIIPaBIECHYECKUX
peuieHuit
MIPUMCEHUTEIBHO K
PEIICHHIO
9KOHOMHMYECKHX 3a/1ad.

3. M3y4aeT OCHOBHYIO U MIOJIHOTA U YO (Pazpmen 1
JIOTIOJTHUTENBHYIO coepKaTeIbHOCTh 10-14)
MCTO/BL JUTEPATYPY, OTBETA Ha 3a4ere,
TIPOTHO3HPOBAHM coJiepKalllyro MaTepuall | YCTHOM oTpoce, YO (Pasnen 2
COnHaIILHO- 00 OCHOBHBIX METOJAX | COOTBETCTBHE OTBETOB 1-11)
IKOHOMIICCKIX IPOTHO3MPOBAHHUS MartepHaiy,
moKasarelei 3(9-23)
COIHAIIBHO- coJiep KaIrieMcs B
SKOHOMHUYECKHUX H3YUYEHHOM JUTEpaType
IOKa3aTeeu as
MOJITOTOBKH K 3aUeTy H
YCTHOMY OIIPOCY
V. pelieHre IpaKkTUKO- npaBmIbHOCTE perienust | [13 (4-8)
OPHEHTHPOBAHHBIX U 3a/1a4 MaTeMaTHYECKOrO
TIPUMCHSATE METOIBI n1abopaTOPHBIX MOJICIIUPOBAHHS B 103 (1-11)
TIPOTHO3HPOBAHA 3a/IaHHMH: 9KOHOMHKE Ha OCHOBE
COLHATBHO- 0aJIaHCOBBLIX MOJIEJIEH,
9KOHOMHYECKUX MAaTeMaTHYECKOTO METO/IOB ONTHMH3AIHA
moKasaTelei MOJICITHPOBAHHUS B
SKOHOMHKE Ha OCHOBE
0aJlaHCOBEIX MOJIEIIEH,
METOJIOB OITHMM3ALIMH
B. pelIeHre IpaKkTUKO- 000CHOBAaHHOCTb I13 (4-8)
OPHEHTHPOBAHHBIX U MIPUMEHEHUS METOIOB
HaBBIKAMU MPUMEHCHUS 1103 (1-11)

3 — sonpocul k 3auemy, 113 — npaxmuueckoe 3adanue, I[103-npaxmuro-opuenmupogantoe 3aoanue xk savemy, YO-

YCMHbILL ONpoC




1.2 IIIkasbl OLlCHUBAHHUS:

TeKyH_II/Iﬁ KOHTPOJIb YCIICBACMOCTU M MPOMCIKYTOYHAA ATTCCTAllUA OCYLICCTBIIACTCA B paMKax HAKOITMTCILHON

OamnpHO-peliTuHTrOBOM cucteMbl B 100-0a1npHOM mKae:

50-100 6annoB (3a4er)

0-49 6amnoB (He3auer)

2 TunoBble KOHTPOJIbHBIE 3aJaHUS UJIH HHbIE MATEPHAJIbI, HEOOXOUMbIE [IJIsl OLEHKN 3HAHW, yMEHHIi, HABBIKOB
U (WJIH) ONBbITA JeSITeIbHOCTH, XapPaKTEPU3YIONIUX dTANbl ()OPMHUPOBAHHUSI KOMIETEHINA B MPOIEcce OCBOECHHS
o0pa3zoBaTeJbHOM MporpaMmbl

B paznene npuBonsATCS THIIOBBIE BapUAHThI OLIEHOYHBIX CPEACTB: BOIPOCHI K 3a4€Ty, IPAKTUKO-OPHEHTUPOBAHHBIE

3aJaHusd K 3a4€Ty, BOIIPOCHI AJIA YCTHOT'O OIIpOCa, MPAKTUUCCKHUE 3adaHud,

8.

9.

Bomnpocsl k 3a4eTty

. The linear model of diversified economy (carrying Leontief model).

. The main types of economic problems, reduced to LPP. LPP Forms and methods of information to the main LPP.
. The main theorem of linear programming

. The algorithm simplex method.

. Dual LPP and economic sense.

. The transportation problem. Presentation of TP as a transport matrix.

. Basic methods of finding the initial plan of operations.

The method of potentials to improve the initial TP plan.

Economic problems reducing to TP.

10. Economic problems are reduced to the NP.

11. General NP.

12. Graphical method for solving quadratic NP.

13. Graphical method for solving linear fractional NP.

14. Dynamic programming. The decision on the allocation of investment dynamic programming methods task.



15. The concept of the game as a mathematical description of the conflict. Antagonistic and non-antagonistic game. Game
solution in the presence of a saddle point in its absence.

16. Linear regression. Correlation coefficient.
17. Time series. Addetive and multiplicative model of the time series.

18. Decision-making under certainty. Laplace criterion. Regrets matrix. Criteria Savage and Wald. The criterion of Pareto
optimality.

19. Decision-making in conditions of partial uncertainty. Criterion Baeza. Hurwitz criterion.

20. Fuzzy sets and their application in the economy. Algebraic and logical operations on fuzzy sets.
21. Methods of preparation of the membership functions of fuzzy sets.

22. Fuzzy matching. fuzzy inference system.

23. The concept of fuzzy and linguistic numbers. Types of fuzzy numbers.

HpaKTI/IKO-OpHeHTI/IpOBaHHI)Ie 3aJaHus

Tasks 1.The table contains data about the use of the balance for the period (in units). Calculate the required volume of
gross output of each industry, if the end product of the first sector should increase by 10%, the second sector - by 20%,
and the third sector - 30%.

1.
Consumption
Production KP
A B C
A 50 60 80 60
B 25 90 40 25
C 25 60 40 35

Task 2. The company manufactures two products A and B, a market which is unlimited. Each product must be treated
with each of the machines I, 1l and I11. The processing time in hours for each product A and B below:

Product The treatment time, h

A 05 0.4 0.2

0.25 0.3 0.4




While working machines I, Il, I11, respectively, 40, 36 and 36 hours a week. Gain on products A and B are, respectively, 5
and $ 3. The company must determine the weekly norm of manufacture of products A and B, maximizing profits.
Formulate the problem as a linear programming problem and solve it (graphical method).

Task 3. Gain on products A, B, C are, respectively, 3, 4, 5 units. For each product you want to use the time machine I and
I1, which are available, respectively, 12 and 15 hours a day:

Machine While using the machine, h
BUT AT WITH
I 2 3 3
I four one 2

Find the optimal production solution.

Task 4. Two products B1 and B2 are sequentially processed on machine Ne 1, 2, 3, 4, 5. The machine time for each unit of
product to the machine shown in the table. It also shows the profit from each product and the volume of production of the
second type of product should not exceed 40% of total output. Determine the optimal release of a program that provides
the best return.

Product Computer time for the machine, min Profit,

1 2 3 4 5 rubles / piece.

Bl 4 3 2 3 0 1
B2 2 0 6 5 4 1.5
Weekly fund of working time, min 352 | 240 | 330 | 420 | 400

Solve the problem graphically.

Task 5.The enterprise can produce two types of products il and i2. Per unit output i1 spent 3 resource units and per unit
of product i2 - 1 unit of the same resource. In the planning period at the disposal of the company has 300 units of the
same resource. Restriction on output of the first and highest category of quality is as follows:

—3Xq +4x, <0.

At the same time it takes to i1 product it was released not less than 40 units. The company wants to get the maximum
profit.

Each product type il gives 3 dollars in profit each product kind i2 gives 4 dollar profit. Solve this problem
graphically.



Task 6.floor cleaning equipment are measured at the following three criteria: a) the cleansing properties; b) the
disinfectant properties; c) the irritant effect on the skin. Each of these parameters is measured on a linear scale from 0 to
100.

Product on the market should have at least 60 units of cleaning properties and disinfecting properties of 60 units
on the appropriate scale. At the same time irritating to the skin should be minimal. The final product should be a mixture
of three primary cleaners, the characteristics of which are given below:

Properties of the product
cleaner cleansing disinfectants annoying
BUT 90 thirty 70
AT 65 85 50
WITH 45 70 ten

Formulate the problem of finding the optimal mix as a linear programming problem and solve it.

Task 7. Simplex method to find the greatest value of the function f =3x, +4x, under the constraints:

X, +2x, <4,
X, +x, <3,

2x; +x, <8,

x,20,x, 20.

Task 8. Trading company for the sale of goods using three types of resources: time and area salesrooms.
resource costs to sell a batch of each type of goods are given in the table below:

kind of goods volume
| 1 Il resources
Time, man-hours 0.5 0.7 0.6 370
Area, m2 0.1 0.3 0.2 90

Profit from the sale of a consignment of goods I-th species - 5 conv. U, lI-th type -. 8 cond. U, IlI-th species -. 6 cond. u
To determine the optimal structure of trade, the company providing the maximum profit.

Task 9. For a given ZLP make the dual problem, solve it by graphic method. f =6x +9%, +3x3 —> min

— X +2X, + X3 > 2,
3X, + X, — X3 21,
3% + X, — X5 21,
X >0,%x,20,%2>0
Targets 10. Find the lowest transport costs in the problem, sets the table, which shows the number of tons of cargo in the

warehouses (left column), the number of tons of cargo that must be delivered to consumers (upper column), as well as the
corresponding tariffs.

0 100 200 150 50
220 2 1 3 4
90 5 2 4 1
190 3 6 2 4



Task 11. The enterprise has three groups of machines, each of which can perform five operations for processing items
(the operation can be performed in any order). The maximum operating time each group of tools is respectively equal to
100, 250, 180 hours. Each operation to be performed, respectively 100, 120, 70, 130 hours. The performance of each
group of machines for each operation specified by the matrix:

3 5 11 10 5
5 10 15 3 26
4 8 6 12 10

Determine how long and at what operation you want to use each group of machines to process the maximum number of
items.

Kpurepum oneHuBaHus:

— 50-100 ©OamioB (3aueT) — UBNOXKEHHBIM Martepuan (AKTUYECKH BEpeH, HalMuue TITYyOOKHX
MCYEPIIBIBAIOIINX 3HAHUIL;, TPABUIIbHBIC, YBEPCHHBIC JICHCTBUS 110 IPUMEHEHHIO MTOJTyYCHHBIX 3HAHUH Ha
MPAKTUKE, TPAMOTHOE W JIOTHYECKH CTPOMHOE H3JIOKCHHWE Marepualia IMPU OTBETE; IPAKTHKO-
OPUCHTUPOBAHHOE 3a/IaHUC BBIMIOJIHEHO MPABUJIBHO M IMPOKOMMEHTHUPOBAHO; HAJMYWE TBEPHABIX H
JIOCTATOYHO ITOJIHBIX 3HAHWUW, TPABHIBHBIC JICHCTBHS 1O NMPUMEHEHWIO 3HAHWN Ha MPAKTHUKE, YETKOE
U3JIOKCHUE MaTepuaia, JOMYCKAKTCS OTACIbHBIE JIOTMYSCKHE M CTHIMCTHYECKHE TOTPEIIHOCTH,
HEYBEPEHHOCTh M HETOYHOCTh OTBETOB HA JOTIOJHHUTEIBHBIC W HABOJSIINE BOMPOCHI; MPAKTHKO-
OPUEHTUPOBAHHOE 3a/IaHUE BBITIOJHEHO MPABHIBLHO, HO HE TPOKOMMEHTUPOBAHO; TIPU HETIOJIHOM OTBETE
Ha BOIIPOCHI; 3aTPYyJHSAETCS OTBETUTh HAa JIOTIOJHHUTEIBHBIC BOMPOCHI; MPAKTUKO-OPUCHTUPOBAHHOEC
3aJJaHKE BBIMIOJIHEHO C OIIMOKAMH U OTCYTCTBYIOT KOMMEHTApUH;

30 6aytoB 3a 1 TEOpEeTUYECKUIA BOIIPOC
30 6ay1oB 3a 2 TEOPETUUYECKUM BOTIPOC
40 6asIoB 3a BBIMIOIHEHHOE MPAKTUKO-OPHUEHTUPOBAHHOE 3aaHHE

— 0-49 GamnoB (He3zayeT) — OTBETHl HE CBSA3aHBI C BOINPOCAMM, HalU4ue TpyObIX OLIMOOK B OTBETE,
HENOHMMAHHE CYIIHOCTH M3JaraéMoro BOIPOCA, HEYMEHHE IPUMEHATh 3HAHWsS Ha IPAKTHKE,
HEYBEPEHHOCTb M HETOYHOCTb OTBETOB HA JOMOJHHUTENbHBIE W HABOJSILKE BOIPOCHI, MPAKTHUKO-
OPUEHTUPOBAHHOE 33JJaHUE HE BBITMIOJIHEHO.

HpaKaneCKne 3aJaHusd

Paznen 1. ""The methods of linear and non-linear programming in the economy"*
IMpaktuueckoe 3amanne 1. "Carrying Leontief model. linear programming problem in the economy " (8 6aoB)

Carrying Leontief model. Compilation of mathematical models in the form of LPP for problems of production planning,
drawing up a diet problem. The decision LPP geometric method on the example of the problem of minimizing the cost of
the goods. Solution LPP via simplex tables LibreOffice

IMpaktrueckoe 3amanue 2. "Dual LPP. The transportation problem " (8 6amios)



Dual LPP and their economic interpretation on the example of the problem of production planning. Parallel solving inter-
dual LPP simplex method. The transportation problem. Construction of the initial decision by the northwestern corner and
by minimizing transportation costs. The decision LPP potential method

Ipaktuueckoe 3amanue 3. "nonlinear programming (NP) and the corresponding economy problem. Dynamic
programming " (12 6ayuioB)

Quadratic programming in the economy. Drawing up a mathematical model for the problem of transportation in a
guadratic dependence on the volume of transportation costs. The solution of quadratic NP geometrical method. The
solution of linear fractional programming on the example of the problem of minimizing the unit cost of the goods.

[MpakTryeckoe 3amanue 4. "Dynamic programming in the economy. Game theory" (12 6asnioB)

Dynamic programming: the problem of the distribution of investments between enterprises of one branch. Matrix Games.
The solution of the optimization of financial investments in shares on the basis of the matrix game theory.

Kpurepun ouennBanus:

[TpaBUIBHO BBINOJIHEHHOE 33/ JaHHE — MAKCUMAJIbHOE KOJIMYECTBO 0a/LIOB, YKA3aHHOE B KaXK/IOM 3aJJaHUH
[Ipu BEIIOTHEHWY 3ajaHKs OBLTH IOMYIEHBI HECYIIeCTBEHHBIE OMOKU - 70% OT MakcHUManbHOTO 0asa;
[Ipu BeIMONTHEHNH 3a1aHKs ObUTH IOMYILIEHBI CyLeCTBEHHbIE OINOKH - 30% OT MakcHMaJIbHOTO Oana;

HenpaBunrsHoe BImoHEHHOE 3a1aHuE — 0 6aIoB

MakcuMabHOE KOJMUECTBO 0AJIJIOB 110 MPaKTHUECKUM 3aganusm  — 40

Pasgex 2. ""Econometric models. Methods of decision making under conditions of partial and complete
uncertainty"'

IMpaktuueckoe 3amanue 5. "Econometric models. And multiple regression. Time series " (10 6amioB)

Linear regression. Making the simplest model steam regression. Function of Cobb-Douglas. Building addetive time series
models.

[MpakTryeckoe 3amanue 6. "Methods of decision making under certainty and uncertainty partial” (10 6amios)

Decision-making under certainty. Selecting investment project on the basis of criteria Laplace, Savage and Wald, Pareto
optimality. Decision making under probabilistic uncertainty on the basis of criteria Baez and Hurwitz.

ITpaktuueckoe 3amanue 7. "Decision-making in conditions of complete uncertainty. The theory of fuzzy sets" (10 6ami0B)

Fuzzy sets and their application in the economy. Algebraic and logical operations on fuzzy sets. Drawing up the
membership functions of fuzzy sets. fuzzy inference system.



Ipaktuueckoe 3amanue 8. "Fuzzy numbers. Application of fuzzy numbers to the modeling of economic processes " (10
0ayIoB)

The concept of fuzzy and linguistic variables. The triangular and trapezoidal fuzzy numbers and its application to the
evaluation intervals blur exogenous parameters of the model. Fuzzification clear model on the example of a risk
assessment to market new brand of goods. Fuzzy risk assessment model of the company bankruptcy.

Kpurepum oneHuBaHus:

[IpaBuibHO BBRIIOTHEHHOE 3a/IaHNE — MAKCUMAIIbHOE KOJIMYECTBO OAJUIOB, YKa3aHHOE B KXKOM 3aJaHUH
[Tpu BEIMOTHEHUH 3a1aHKsI OBLIH TOMYIIEHBI HECYIIECTBeHHBIC OMMOKN - 70% OT MakCHMalIbHOTO Oasuia;
[Ipu BEIMOTHEHUM 3a]aHVsI OBLIH JIOMYIICHBI CYIECTBEHHBIE OMHMOKY - 30% OT MakCHMaIbHOTO 0asia;

HemnpasunsHoe BrITOTHEHHOE 3amanue — 0 6amioB

MakcuMabHOE KOJTMYECTBO OAJIJIOB 1O MPaKTHUECKUM 3aaanusm  — 40

Hepeqem, BOIIPOCOB 1JIs1 YCTHOI'O OITpoca

Pasgea 1. ""The methods of linear and non-linear programming in the economy"'

1. The linear model of diversified economy (carrying Leontief model).
2. The main types of economic problems, reduced to LPP. LPP Forms and methods of information to the main LPP.
3. The main theorem of linear programming

4. The algorithm simplex method.

5. Dual LPP and economic sense.

6. The transportation problem. Presentation of TP as a transport matrix.
7. Basic methods of finding the initial plan of operations.

8. The method of potentials to improve the initial TP plan.

9. Economic problems reducing to TP.

10. Economic problems are reduced to the NP.

11. General NP.

12. Graphical method for solving quadratic NP.

13. Graphical method for solving linear fractional NP.

14. Dynamic programming. The decision on the allocation of investment dynamic programming methods task.



15. The concept of the game as a mathematical description of the conflict. Antagonistic and non-antagonistic game. Game
solution in the presence of a saddle point in its absence.

Kputepun onennBanus:
s kaxxmoro Bompoca:

— 2 aiya AaH MOJHBIN, pa3BEPHYTHIN OTBET Ha MMOCTABJICHHBINH BOIIPOC, U3JI0KEHHE MaTepHaja Py OTBETE
— I'PaMOTHOE U JIOTUYECKU CTPOMHOE;

— 1 Gayn naH HEMOJHBINA OTBET HA MOCTABJICHHBIN BOMPOC

— 0 6annoB — oOyyarouuiics He BIAJEET MaTEPUAIIOM 110 3aJaHHOMY BOIIPOCY.

MaxkcuMalipHOe Kom4ecTBo 0ayuios — 10

Pasgen 2. ""Econometric models. Methods of decision making under conditions of partial and complete
uncertainty"'

Linear regression. Correlation coefficient.

Time series. Addetive and multiplicative model of the time series.
Decision-making under certainty. Laplace criterion.

Regrets matrix. Criteria Savage and Wald.

The criterion of Pareto optimality.

Decision-making in conditions of partial uncertainty. Criterion Baeza. Hurwitz criterion.
Fuzzy sets and their application in the economy.

Algebraic and logical operations on fuzzy sets.

Methods of preparation of the membership functions of fuzzy sets.

10 Fuzzy matching. fuzzy inference system.

11. The concept of fuzzy and linguistic numbers. Types of fuzzy numbers.

CoNR~LNE

Kpurepun ouennBanusi:
Hns kaxxnoro Bonpoca:

— 2 Oaya AaH MOJHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJICHHBINH BONIPOC, U3JI0KEHHE MaTepHaja py OTBETe
— IT'PaMOTHOE U JIOTHYECKH CTPOIHOE;

— 1 Gann 1aH HEMOJHBINA OTBET HA TIOCTaBJIEHHBIN BOIIPOC

— 0 GanoB — oOydarouuiics He BIIaIeeT MaTEPUAJIOM I10 33/IaHHOMY BOIIPOCY.

MaxkcuMaipHOe KosimyecTso 0auios — 10

3 MeToan4ecKkue MaTepHAJIbl, ONpPeAe/AI0IMe NPoueIyPhl ONeHUBAHUA 3HAHUH, YMEHMI, HABBIKOB M (HUJIN)
OIIBITA AeSATeILHOCTH, XapPAKTEPU3YOIIMX 3Tanbl GOPMHUPOBAHNSA KOMIIETEHIUH



Hpouej:[ypbl OICHHMBAHUS BKIIIOYaKOT B cebs TCKYH_II/Iﬁ KOHTPOJIb U MPOMCKYTOUHYIO aTTCCTALIULO.

Tekyumuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS C UCTIOJIB30BAHUEM OLICHOUYHBIX CPEJICTB, MPEACTABICHHBIX B II.
2 NaHHOTO TPUIIOXKEHUs. Pe3ynbTaThl TEKYIIETO KOHTPOJS AOBOJSATCS JO CBEACHUS CTYACHTOB JO IMPOMEXKYTOUHOM
aTTeCTalMH.

IIpome:xyTouHasi aTTECTALMSA TPOBOANTCS B hopMe 3adeTa

3ayeT MPOBOAUTCS MO PACIHUCAHUIO MPOMEKYTOUYHOH aTTecTanuu. KojguuecTBO BOMPOCOB B 3agaHuu — 3 (2
TEOPETUYECKHX BOMpoca W | TPaKTUKO-OPHEHTHUPOBAaHHOE 3afaHWe K 3adeTy). [IpoBepka oTBEeTOB M OOBSBICHHE
pe3yiabTaTOB MPOU3BOIUTCS B JCHBb 3aueTa. Pe3ynbTaThl aTTECTAIlMM 3aHOCATCS B 3aYETHYIO BEIOMOCTh M 3a4€THYIO
KHIDKKY CTyAeHTa. CTyIeHThI, HE NpPOIICAIINE IPOMEKYTOUHYIO aTTECTAllMI0 IO TIpaduKy CECCHH, JOJKHBI
JTUKBUIUPOBATH 33/I0JDKEHHOCTH B YCTAHOBICHHOM TTOPSIIKE.



IIpunoxenue 2
METOINYECKHUE YKA3ZAHHUA 11O OCBOEHUIO JUCIITUIIJIMHBI

VY4eOHBIM MIIaHOM HPEAYCMOTPEHBI CIEIYIONIUE BU/IbI 3aHATHI:

- JICKIIUH;

- IPAKTHYECKHUE paOOTBHI.

B xome mpakTtuyeckux pabOT pa3BUBAIOTCS HABBIKM MPUMEHEHHUS MaTeMaTHYEeCKHX
METO/IOB, BBHIOOpAa MHCTPYMEHTAJBHBIX CPEACTB A 0OpabOTKM M aHajdu3a SKOHOMHUYECKUX
JaHHBIX B MPO(eCcCHOHATBHOMN NeSTeNbHOCTH

[Ipy mOATOTOBKE K MPAKTUYECKUM 3aHATUSAM KKl CTYACHT JIOJIKEH:

— W3YYUTh PEKOMEHIOBAHHYIO YU€OHYIO JIUTEPATYPY;

B mporiecce moAroTOBKM K MPAaKTHYECKUM 3aHATUSAM CTYJIEHTBI MOTYT BOCIOJIb30BATHCS
KOHCYJITAIISIMU TPENo/1aBaTesl.

TeopeTrueckne BOIPOCHI AOKHBI ObITh U3YYEHBI CTYJIEHTAMHU B X0J1€ CAMOCTOSATEIbHON
paboThl. KOHTpOJb caMOCTOSATENBHONM pabOThl CTYAEHTOB HaJ y4eOHOH mporpaMMmoil Kypca
OCYIIECTBIISIETCS. METOJOM YCTHOTO OIPOCa U BBINOJIHEHUSA MPAKTUKO-OPUEHTUPOBAHHBIX
3ajaHuil. B xone camocToATenbHON pabOThl KaX/Iblil CTYyIEHT 0053aH MPOYUTATh OCHOBHYIO U
M0 BO3MOXXHOCTH JIOMOJHUTENBHYIO JINTEPATypy MO M3ydaeMol Teme. Briaenuths HEemoHSTHBIC
TEPMHHBI, HAWTH UX 3HAUYCHUE B INTEPATYPE.

Jlis TOATOTOBKHM K 3aHATHSAM, TEKYIIEMY KOHTPOJIO M TPOMEKYTOYHOW aTTECTAIUU
CTYAEHTbl MOTYT BOCHOJb30BaThCS  AJIEKTPOHHO-OMOIMOTEUHBIMU cUcTeMaMH. Takke
oOyyarolquecss MOryT B3ATh Ha JOM HEOOXOJMMYIO JHUTEpaTypy Ha aOOHEMEHTe
YHUBEPCUTETCKOM OMOJIMOTEKU WIIM BOCIIONIb30BATHCS YNTAIBHBIMU 3aJIaMHU.



