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KA®EAPA DyHIAMEHTAJBHAA U NPHUKJIAHAA MATEMATHKA

Pacnpene.ﬂeﬂne YacoB TUCHUIIIMHBI IO CeMecCTpaM
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Ipaxtiyeckue 16 16 16 16
Hroro ayn. 16 16 16 16
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Hroro 36 36 36 36
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MeTtoanueckuM COBETOM HalpaBlICHUS: K.3.H., A0L., bonsrun O.B.



1. HEJIX OCBOEHUSA JUCIHUTIINHBI

1.1{Llenp n3y4eHus: TUCIUILIMHBL: 03HAKOMUTH CTYAEHTOB C Pa3IMYHBIMU MOAXOAaMH K MaTeMaTHYecKol Gopmanuzanuu
HSKOHOMHUYECKUX O0BEKTOB; C PAa3IMYHBIMUA MATEMATHYECKUMH MOJIEIISIMI B 5KOHOMUKE, TAKUMH, KaK: MOJIEJIM Ha OCHOBE JINHEHHOH
areOpsl 1 MaTEMaTHIECKOTO aHaJIM3a, Pa3IMIHbIe MOIENH JMHEHHOT0, HEJIMHEHHOT 0, IIETIOYNCICHHOTO U THHAMHIECKOTO
MIPOTPaMMHUPOBAHUS, MOJIEIM  SKOHOMHUYECKOTO IJIAHWPOBAHHS HA OCHOBE TEOPHHU U, MOZAETH NPUHATHSA SKOHOMUYECKUX
pelIeHnH B YCIOBUAX OMPENEICHHOCTH, YACTUIHOHN U IMOJIHOM HeONpeaeIeHHOCTH.

2. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUA JUCITUITIJIMHBI

OIIK-2:Cnoco0eH npuMeHAITh NPOJABUHYThIE HHCTPYMEHTAJIbHbIE METOAbI IKOHOMHMYECKOT0 AaHAJIN3Aa B MPUKJIATHBIX H (UJIH)
(yHAaMEHTATBHBIX HCCJIEI0BAHUAX;

OIIK-4:CnocodeH NpMHUMATH YIKOHOMHYECKH M (PMHAHCOBO 000CHOBAHHbIE OPTAaHNU3ALMOHHO-yIIPaB/IeHYecKHe pellleHus B
npodeccHOHATbHOIM AesITeJJbHOCTH H HECTH 32 HUX OTBETCTBEHHOCTD;

B pe3yjabTaTe 0CBOCHUS ITUCHUITIHHBI oﬁyqamumiicsn JIOJIZKCH

3HaTh:

- HHCTPYMECHTAJIbHBIEC METO/Ibl 3KOHOMHYECKOTO aHaJIN3a TSl IPUMEHEHNUS B MPUKIIAHBIX 1 (DYHIaMEHTAIBHBIX HCCICIOBAHUAX (COOTHECCHO
¢ unaukaropom OITK-2.1)

- METO/IBl MATEMATHIECKOTO MOCIHPOBAHHS IS aHAIN3a COLUATbHO-9KOHOMUYECKUX MTOKA3aTellell B IIPUHATHHA 000CHOBAaHHBIX
OpraHU3al[MOHHO-YIPABICHYECKHX PELICHHN POPECCHOHANBLHOMN NeaTeIbHOCTH (cooTHeceHO ¢ uHaukaTopom OIIK-4.1)

YMmeTn:

- IPUMEHSTh UHCTPYMEHTAJIbHBIE METO bl 3KOHOMHYECKOTO aHaIN3a JJISl IPUMEHEHHUS B IPUKJIAAHBIX U (yHIaMEHTAIbHBIX UCCIIEIOBaHUIX
(cootneceno ¢ maaukaTopom OIIK-2.2)

- IPUMEHSTH METO/Ibl MAaTEMaTHYECKOTO MOJICIIMPOBAHUS JIsl aHAJIN3a COIMATIbHO-3KOHOMUYECKMX TIOKa3aTeleil B MPUHATHH 000CHOBAaHHBIX
OpTaHU3aIMOHHO-YIIPABIEHIECKUX PENIEHHI TPOPECCHOHATBHOMN MeATENBHOCTH (cooTHECEeHO ¢ nHarKaTopom OIIK -4.2)

Baanersb:

- HaBBIKAMH IIPUMEHEHHS MHCTPYMEHTAJIbHBIX METO/I0B IKOHOMHYECKOT0 aHaJIn3a JUlsl IPUMEHEHHUs B IPUKIAIHBIX U HYHIAMEHTAIBHBIX
HCCIeIoBaHUAX  (COOTHeceHo ¢ nHaukaropom OITK-2.3)

- IPUMCHCHHA METOA0B MaTCMAaTHICCKOT0 MOJACINPOBAHUS IS aHAJIM3a COUAJIBHO-O9KOHOMHUYCECKUX MoKas3arejei B MPUHATUA
000CHOBaHHBIX OPraHU3aLMOHHO-YIIPABICHYECKHUX PeIIeHHI IPOdecCHOHANBHOI AesTenbHOCTH  (cooTHeceHo ¢ uHaukaropom OIIK -4.3)

3. CTPYKTYPA U COJEP KAHUE JTUCITUITJINHBI

Kox HaunmenoBaHue pa3/iesioB U TeM /BU/I 3aHATHSI/ Cemectp / | YacoB Komnerten- Jlutepatypa
|_3aHATHSA Kvbpc 0070

Pasgea 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 | JI1.2J11.3 JI1.1J12.1
problem in the economy " J12.4712.3 J12.2
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 OTIK-4 | JI1.2 J11.3 JI1.1J12.1
Dual LPP and their economic interpretation on the example of J12.4712.3 J12.2

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

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

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

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

15

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

OIIK-2 OIIK-4

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

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

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

1.7

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

OIIK-2 OIIK-4

JI1.2J11.3 J11.1J12.1
J12.4712.3 J12.2

Paznen 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

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

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

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

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

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

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

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

2.5

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

OIIK-2 OIIK-4

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

2.6

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

OIIK-2 OIIK-4

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




2.7

Credits /3auér/

OIIK-2 OIIK-4

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

4. ®OHJ OHEHOYHBIX CPEJICTB

CtpykTypa u cojepkanue (oHIa OLEHOYHBIX CPEACTB YIS MPOBEACHNUS TEKYIIeH 1 IPOMEKYTOYHOH aTTeCTalliy IPEACTABICHBI B
IMpunoxenuu 1 x paboueil mporpaMMe JUCHUILUIUHEL.

5. YYHEBHO-METOJMYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIINHBI

5.1. OcHoBHas auTEpaTypa

ABTODBI, COCTaBUTENHN

3arnaBue

W3narenscTBO, TO

Konuu-Bo

JI1.1 |Anukun, C. A, Marematuka JUisl 3)KOHOMUCTOB: yueOHoe nocobue  |CapaToB, ExatepuHOypr: http://www.iprbookshop.
Huxonos, O. 1., IS CIIO IpodoGpasoanue, ru/87822.html
Mengenesa, M. A., Vpansckuii (heepanbHbIi HEOTpaHUYEHHBIN JOCTYI
Acradsesa, X. H. yruBepcuter, 2019 JUIS 3apETUCTPUPOBAHHBIX

MOJIb30BaTeNeH

JI1.2  |xasp M. @. OCHOBBI Hay4HBIX HCCIIEIOBaHuUil: yaeOHoe mocodne |Mocksa: M3 narenscko- http://biblioclub.ru/index.

TOProBas KOproparus php?
«Jlamko u K°», 2017 page=book&id=450782
HEOTPAaHUYEHHBIN TOCTYTI
JUTS 3aPETUCTPUPOBAHHBIX
0JIb30BaTenei

JI1.3  [Mutanov, G. M. Mathematical Methods and Models in Economics Anmarer: Kazaxckuit http://www.iprbookshop.

HallMOHAJIbHBIN ru/57400.html

YHUBEPCUTET UM. allb- HEOTPAaHUYEHHBIN TOCTYTI

Dapabu, 2011 U151 3apETUCTPHPOBAHHBIX
0JIb30BaTeNeN

.4 OUHAHCHI U KPEINT: KYpPHAT Mocksa: ®uHaHCH 1 https://biblioclub.ru/inde

kpeaurt, 2018 X.php?
page=book&id=485164
HEOTPaHMYIEHHBIN JOCTYII
JUIS 3aPETUCTPUPOBAHHBIX
T0JIb30BaTeNei
5.2. lonoiHUTEIbHAS JIUTEPATypa
ABTOPBI, COCTaBUTETN 3arnaBue W3narensctBO, TOX Komma-Bo

JI2.1 |Kpewmep, H. 111, ITyTko, |Bbicurast MaTeMaTHKa 1751 9KOHOMHUCTOB: yueOHuK 1711 | Mocksa: FOHUTU-IAHA, | http://www.iprbookshop.
B. A., Tputun, Y. M., |cTyIeHTOB By30B, 00YUYArOIIUXCSI IO SKOHOMUYECKUM |2015 ru/52071.html
®punman, M. H., CIIEIIHATIBHOCTSIM HEOTpaHUYEHHBIN JOCTYT
Kpewmep, H. I1I. JUISL 3aperuCTPUPOBAHHBIX

oJib30BaTenei

J12.2 Crynent. Acniupant. Mcenenoparens: Bcepoccuickui | BiaanBocTok: DKcnepT- https://biblioclub.ru/inde

Hay4YHBIN JKypHaJI: KypHal HayKa, 2020 X.php?
page=book&id=599867
HEOTPaHWYEHHBIN JOCTYII
JUTS 3apETUCTPUPOBAHHBIX
M0JIb30BaTeNen
JI2.3 |Hosukos A. U. DKOHOMHMKO-MaTeMaTHIECKHE METOIBI M MOIEIIH: Mocksa: Jamkos u K°, 2020| https://biblioclub.ru/inde
yueOHHK x.php?
page=book&id=573375
HeOFpaHI/lL[eHHbII‘;I JOCTYII
JUIS 3aPETUCTPUPOBAHHBIX
M0JIb30BaTeNen
2.4 [Cumaxk, P. C., BacuibeB,| DkoHOMUKO-MaTeMaTHYeckie MeTobl 1 Mojienu B |Caparos: Ait [Tu Dp Menwua, | http://www.iprbookshop.

. W., JleBkun, I'. T'.

COIMAIBHO-?)KOHOMHYECKUX UCCICIOBAHMIX:
Y4eOHO-METOAMUYECKUN KOMITIIEKC

2018

ru/76890.html
HEOTPaHUYECHHBINA AOCTYT
IUIS 3aPErUCTPUPOBAHHBIX

MOJIb30BaTelIeh

5.3 Ilpo¢eccuonasibubie 6a3bl JaHHBIX U MH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI




Math-Net.Ru - obuiepoccuiickuii mopran

NCC «Koncynbrantlloc»

HCC «TIapant» http://www.internet.garant.ru/

https://rosstat.gov.ru/databases - caiiT hemepanbHOM TOCYIaPCTBEHHON CITYKOBI CTATHCTHKH

5.4. IlepeyeHb MPOrpaMMHOro odecreveHust

LibreOffice

5.5. YueOHOo-MeTOANYECKHE MaTepuaJibl AJ CTYACHTOB ¢ OrPAHUYCHHBIMHA BO3MOKHOCTAMH 310POBbS

[Tpu HEOOXOIUMOCTH IO 3asBJICHHIO O0YYalOUIETOCs C OTPaHHYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI Y4EOHO-METOJHYECKHE MaTephalibl
MIPEIOCTABIIIOTCS B popMax, afanTHPOBAHHBIX K OTPaHIMYESHUSIM 310POBbS U BOCTIPUATHS HHGOpManuy. JJist UL ¢ HapyIIeHUsSMH 3pEHUS: B
¢dopme aynuodaiina; B neyarHoi Gpopme yBenuueHHbIM mpupToM. s UL ¢ HApYIIECHUAMH CiiyXa: B (hopMe AIIEKTPOHHOTO JIOKYMEHTA; B
neyatHoOH (opme. [ auI] ¢ HapYIIEHUSIMU OTIOPHO-IBUTaTENBFHOTO anmnapara: B GopMe 3JIeKTPOHHOTO JOKYMEHTa; B IEYaTHOH GopMe.

6. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUITJIMHBI (MOY JIS1)

[Tomernienust 11 Bcex BUIOB paboT, MPETyCMOTPEHHBIX y4eOHBIM IJIAHOM, YKOMILIEKTOBAHBI HEOOX0AUMOH CIIeHATM3UPOBAHHON y4eOHOH
MeOenbI0 U TEXHHIECKUMH CPEeJICTBAMH O0YUESHHUS:

- CTOJIBI, CTYJIbSI;

- IEPCOHANIBHBII KOMIIbIOTEP / HOYTOYK (IIEpEeHOCHOIT);

- IPOEKTOP;

- 9KpaH / UHTE€PaKTUBHAsI JOCKa.

7. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

MCTOI[I/I'{CCKI/IC YKa3aHHusA 110 OCBOCHUIO NMCHUIUIMHBI IIPEACTABIICHBI B HpI/IJ'IO)KCHI/II/I 2K pa6oqel71 IporpaMme JUCHUITIINHBI.




®OHJ OHEHOYHBIX CPEJACTB

Ipuioxenne 1

1 OnucaHue NoKasaTe/iell U KpUTepueB OLleHUBAHUA KOMIETEHIMI HAa pPa3/IMYHbIX 3Tanax
ux popMHUpOBaHUA, ONNMCAaHHE LIKAJ OlleHUBaHUS

1.1 Tloka3arenu U KpUTEPUHU OLICHUBAHUS KOMIIETCHIIMMI:

3VH, cocrapmusromniye
KOMIICTEHITUIO

ITokazarenu OLICHUBaHUA

Kpurepun
OIICHUBAHUS

CpencrtBa
OLIEHUBAaHUS

OIIK-2:Cnoco0eH NpUMeHSATh NPOABHHYTble HHCTPYMEHTAJbHbIE MeTObl IKOHOMHYECKOr0 aHAJIN3a B NPUKJIAJAHBIX H

(nm) pyHIaAMEHTAJIBHBIX HCCIeI0BAHUSIX;

3HaTh U3y4aeT OCHOBHYIO U MIOJIHOTA U YO (Paznen
WHCTPYMEHTAIbHBIE METOIBI JOTIOJTHUTETIHHYIO cogepxkarenbHocts | 1 1-15)
HKOHOMHUECKOr0 aHaJIn3a s JUTEpaTypy, COAEpXKAIlyl0 | OTBETa Ha 3a4eTe, YO (Pazgen
IIPUMEHEHHUS B IPUKIAIHBIX U MaTepHuai 00 OCHOBHBIX YCTHOM OIIpOCE, 2 1-5)
(byHIaMeHTaIbHBIX MaTeMaTHYECKHUX IMOHATHUSIX U | COOTBETCTBUE 3 (1-14)
MCCIICTIOBAHMIX METO/ax JJIsl TOATOTOBKH K | OTBETOB MaTepuaiy,
3a4eTy U YCTHOMY OIPOCY cojJiepkaliemMcs B
U3y4YEHHOUN
JuTeparype
Ymern penieHue MIPABUIILHOCTH I13 (1-3, 5)
IPUMEHSATh HHCTPYMEHTAJIbHbIE NPaKTUKO-OPUEHTUPOBAHHBIX | pemieHus 3aqad Ha | [103 (1-5)
METO/]Ibl SKOHOMHUYECKOI'0 aHaJIn3a | ¥ JIaDOpaTOPHBIX 3aJaHUMN: 00paboTKy
JUI IPUMEHEHHUs B IPUKIAIHBIX U | 00paboTKH HKCIIEPUMEHTATbHBIX
(byHIaMEeHTaIbHBIX HKCIIEPUMEHTATBHBIX JTAHHBIX HA OCHOBE
HCCIIeI0BAaHMX JTAHHBIX Ha OCHOBE TEOPUH TEOPHUH
BEpPOSITHOCTEM, BEpPOSITHOCTEM,
MaTeMaTHYeCKOM MaTeMaTHYeCKOM
CTaTUCTHKH, CTaTUCTHKH,
HKOHOMETPUYECKOT0 aHAJIN3a | AKOHOMETPHUECKOTO
JAHHBIX, 2JIEMEHTOB TEOPHH | aHAHM3a TaHHBIX,
MHTEPHOJIALMH. HJIEMEHTOB TEOPUHU
WHTEPIOJISIHN.
HaBpikn: penieHue 000CHOBaHHOCTh I13 (1-3, 5)
HaBBbIKAMU IIPUMEHEHUS IIPAKTUKO-OPUEHTUPOBAHHBIX | IPUMEHEHUS [103 (1-5)
MHCTPYMEHTAJIBHBIX METOJIOB 1 J1abOPaTOPHBIX 3a/laHUH METO/IOB
HKOHOMHYECKOTO aHAIIN3a JIJIs Pa3IMYHBIMI METOJJAMH: TEOPHUH
INPUMEHEHHS B IPUKIIAIHBIX U Ha OCHOBE TEOpUHU BEPOSITHOCTEMH,
(byH1aMeHTaIbHbBIX BEpPOSITHOCTEM, MaTeMaTU4YeCKOn
HCCIIETOBAaHMIX MaTeMaTHYeCKOM CTaTUCTHKH,
CTaTUCTHKH, HYKOHOMETPHYECKOTO

OKOHOMCTPUYCCKOT'O aHaJIN3a
JaHHBIX, 3JICMCHTOB TCOPHUU
HUHTCPIOJIAINN.

aHaJIn3a JaHHBIX,
3JIEMEHTOB TCOPpHUU
HHTCPHOJIAINN

OIIK-4:Cnoco0eH NPpUHUMATh IKOHOMHYeCKH U GHUHAHCOBO 000CHOBAHHBIE OPT

npmbeccnonam;noﬁ ACATCJIbHOCTH U HECTH 324 HUX OTBETCTBCHHOCTD,

AHU3AIUOHHO-YIIPABJICHYECKHE PCLHICHUA B

3HaTh
METOIbI MATEMATUYECKOTO
MOJICTTUPOBAHUS JIJIsl aHAJIN3A

M3Yy4aeT OCHOBHYIO U
JIOMOJTHUTEIbHYIO
JUTEPATYpPy, COAEPKAILYIO

IIOJIHOTa "
COACPIKATCIIBHOCTD
OTBCTA HA 3a4YCTC,

YO (Paznen
110-14)
YO (Paznen




COLIMAJIBHO-DKOHOMUYECKUX MaTepHual 00 OCHOBHBIX YCTHOM OIIpOCE, 21-11)
MOKa3aTeNIe B MPUHATHH MeTO/axX MPOTHO3UPOBAHUS | COOTBETCTBHUE 3(9-23)
000CHOBAHHBIX COIIMAIbHO-9KOHOMUYECKUX | OTBETOB MaTepHally,
OpraHMU3alOHHO-YIPaBIEHYECKUX | TOKa3aTesel s coJieprkamiemMcs B
pernieHnii mpodeccuoHaTBLHOMI IIOATOTOBKH K 3a4€Ty U M3y4YECHHOU
JeSITeIbHOCTH YCTHOMY OIIPOCY JUTEepaType
Ymersn penieHue MPABUIILHOCTH I13 (4-8)
MPUMEHSITh METOIbI MPAaKTUKO-OPUEHTUPOBAHHBIX | PEIICHU 3a]a4 1103 (1-11)
MaTEMaTHYECKOI0 MOJIEINPOBAHMUS | ¥ JIaOOPATOPHBIX 3aJaHUMN: MaTEMaTHYECKOI 0
JUIA aHAJIKU3a MaTeMaTH4eCKOro MOJIETTUPOBaHUS B
COLIMAJIbHO-9KOHOMHUYECKUX MOJIETUPOBAHUs B SKOHOMUKE Ha
MoKazaresei B MPUHATHH SKOHOMHKE Ha OCHOBE OCHOBE 0allaHCOBBIX
000CHOBaAHHBIX 0aJlaHCOBBIX MOJICIIEH, MOJgEJIeH, METOI0B
OpraHHU3alMOHHO-YIPABIEHYECKUX | METOI0B ONTUMU3AINH ONTUMU3ALHNU
penreHnii mpodeccuoHaTBLHOMI
JeSITeIbHOCTH
HaBbiku; peuieHue 000CHOBaHHOCTh I13 (4-8)
HaBbIKAMH IIPUMEHEHUS METOJIOB | IPAKTUKO-OPUEHTUPOBAHHBIX | IPUMEHEHUS 103 (1-11)
MaTEeMaTHYeCKOTr0 MOJICIIUPOBAHMS | ¥ TaOOPATOPHBIX 3aJaHUN METOJIOB
JUIA aHAJIM3a Pa3IMYHBIMU METOIAMU: MaTeMaTHUYECKOI 0
COLIMAJIbHO-9KOHOMHUYECKUX MaTeMaTH4eCKOro MOJIETTUPOBAHUS B
MOKa3aTesie B MPUHATUH MOJICJIUPOBAHUS B SKOHOMUKE Ha
000CHOBAaHHBIX SKOHOMHKE Ha OCHOBE OCHOBE 0allaHCOBBIX
OpraHMU3alMOHHO-YIIPaBIEHYECKUX | 0aTaHCOBBIX MOJIETIEH, MojieJIei, METOI0B
pelieHui mpodeccuoHanbHOMI METOJIOB ONTUMU3ALINH, ONTUMH3AIIHH,
NeSITEIbHOCTH METOOB MPUHSITHS METO/IOB MPUHSTHS
YIPaBICHUYECKUX PEIICHU | yIpaBIeHYECKHX
MMPUMEHUTETHHO K PEIICHUIO | peIIeHHI
SKOHOMHUYECKHX 33]1a4. MIPUMEHHUTETBHO K
pEIIEHNIO
SKOHOMHUYECKHUX
3aja4.

3 — eonpocwl k 3auemy, 113 — npakmuyeckoe 3adaHue, 1103-npaxmuko-opuenmuposanmoe 3a0anue K
3auemy, YO- ycmuwiti onpoc

1.2 IIIxanbl OIleHUBAHUSA:

Texkymui KOHTPOJb YCIEBAEMOCTH M INPOMEXYTOYHAs aTTeCTalus OCYIIECTBISETCd B paMKax
HAKOMUTEJIbHOW OauIbHO-peUTHHTOBOM crcTeMbl B 100-6amibHOM miKane:

50-100 GaioB (3auer)

0-49 GannoB (He3ayeT)

2 TunoBble KOHTPOJIbHbIE 3aJaHMsl WIH HHble MaTepHa/bl, HE06X0JUMble AJI OLEHKHU
3HaHMI, yMEeHMI, HaBbBIKOB U (MJH) ONbITA [JeATEJbHOCTH, XapaKTepHU3YKUHMX 3Tambl
dopMuUpOBaHMA KOMIIETEHLMI B IpoLecce 0CBOEHUA 06pa30BaTe/JIbHOM MPOrpaMMBbl

B pasaciic  IMPUBOAATCA  TUIOBBIC  BApHAHTBI  OLNCHOYHBIX  CPCACTB: BOIIPOCBI K  3a4YCTYy,
IMPAKTUKO-OPUECHTHUPOBAHHBIC 3aJaHH K 3a4CTy, BOIIPOCHI JJIs1 YCTHOT'O OIIpOCa, MPAKTUYCCKUE 3aJlaHUAA,

Bonpocsl k 3auery



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.

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-OpI/IeHTl/IPOBaHHble 3aJaHUA
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.
Producti Consumption KP
on A B C
A 50 60 80 60
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, Il and Ill. The processing time in hours for each product A and B below:

Product The treatment time, h
I I i
A 0.5 0.4 0.2
B 0.25 0.3 0.4
While working machines 1, II, 111, 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 I, 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 15
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 i1 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:

—3%X1 + 4%y <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 i1 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
Resources
| | 11 resources
e 05 0.7 0.6 370
0.1 0.3 0.2 90
Area, m2

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 =6x1 +9X2 +3x3 > min

— X +2X, + X3 = 2,
3% + X, — Xy 21,
3% + X, =Xy 21,
X =0,%,20,%20

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

0 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.

Kpurepun onenuBanus:

50-100 OGamioB (3aueT) — WM3JIOKEHHBIH MaTepuan (AKTUYECKH BEpeH, HaJIuyue TIIyOOKHX
WCYEPIIBIBAIOIINX 3HAHUI; TPaBIIIbHBIC, YBEPEHHBIE IEHCTBUS IO IPUMEHEHHIO TTOTyIEeHHBIX 3HAHUH Ha
NpaKTUKe, TPaMOTHOE W  JIOTMYECKHM CTPOMHOE  W3JI0OXKEHHe MaTepuaja Ipu  OTBETE;
MPAaKTUKO-OPHEHTHPOBAHHOE 3aJlaHWE BBIIIOJHEHO TMPABWJIBHO M MPOKOMMEHTHPOBAHO; HAJIHUIUE
TBEPBIX M IOCTATOYHO MOJHBIX 3HAHUH, IPaBUIIbHBIE JEHCTBUS MO IPUMEHEHHUIO 3HAaHUH HA MPAKTHUKE,
YeTKOE M3JIOKEHHE MaTepHraia, JOMyCKaloTCsl OTACTbHBIC IOTHYECKUE U CTHIMCTHYECKIE TIOTPEIIHOCTH,
HEYBEPEHHOCTh M  HETOYHOCTb OTBETOB HA JIOMOJHMUTENbHbIE M  HABOJMIIME  BOIPOCHI;
MPAaKTUKO-OPHEHTHPOBAHHOE 3aJaHWE BBHIOJHEHO TPAaBWIBHO, HO HE INPOKOMMEHTHPOBAHO; TpHU
HEMOJHOM OTBETe Ha BONPOCHI; 3aTPYIHSAETCS OTBETUTh HA JONOJHUTENbHBIE BOIPOCH;
MPAKTUKO-OPHEHTHPOBAHHOE 33JaHHE BBIITOJHEHO C OIMOKAMH U OTCYTCTBYIOT KOMMEHTapHH;

30 6aywtoB 3a 1 TeopeTHUYECKHil BOIPOC
30 GanyioB 3a 2 TEOPEeTUYECKUA BOTIPOC
40 GaIoB 3a BBHIMOJHEHHOE MPAKTUKO-OPUEHTUPOBAHHOE 3aJaHUE

0-49 GamnoB (He3aueT) — OTBETHl HE CBs3aHBI C BONPOCAMH, HaJIM4YUe TIpyObIX OMIMOOK B OTBETE,
HETIOHNMaHNWEe CYIIHOCTH H3J1araéMoro BONpPOCa, HEYMEHHE NPUMEHATh 3HAHUS Ha IPAaKTHKE,



HCYBCPCHHOCTD n HETOYHOCTD OTBETOB Ha  JOIIOJIHHUTCJIIbHBIC n HaBOJAIIUC BOITPOCHKI;
MPAKTUKO-OPUCHTHUPOBAHHOC 3aIaHUC HC BBIIIOJIHCHO.

HpaKaneCRne 3adaHusA

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

[Mpaktuyeckoe 3amanue 1. "Carrying Leontief model. linear programming problem in the economy " (8
0asuIoB)

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

[Tpaktuyeckoe 3amanue 2. "Dual LPP. The transportation problem " (8 6amioB)

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

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

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.

[Mpaktrueckoe 3aganue 4. "Dynamic programming in the economy. Game theory" (12 6aioB)

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.

Kpurtepun onenuBanus:

[TpaBUIIHHO BBHIMTOJHEHHOE 33JaHHE — MAaKCUMAIIbHOE KOJIMYECTBO OAJIOB, YKa3aHHOE B KaXK/IOM 3a/IlaHUH

[Ipu BBIMOJTHEHMHU 3alaHMsl ObUIM JIOMYIIEHBI HECYLIECTBEHHbIE OMMOKH - 70% OT MakCHMMaJIbHOTO
Oaia;

ITpu BbINONIHEHNH 3aJaHUs OBUIH JONYIIEHBI CYIIECTBEHHbIE OMUOKH - 30% OT MakcHMalIbHOTO Oasa;

HenpasunbHoe BbinosHEHHOE 3a1aHue — 0 0aioB

MaxkcruMaabHOE KOJTHYECTBO OAJUTOB IO MPAKTHYSCKUM 3a1aHusM  — 40

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

[MpakTuyeckoe 3amanue 5. "Econometric models. And multiple regression. Time series " (10 6asioB)
Linear regression. Making the simplest model steam regression. Function of Cobb-Douglas. Building
addetive time series models.

[Mpaktuyeckoe 3amanue 6. "Methods of decision making under certainty and uncertainty partial” (10
0aIoB)

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.

[Tpaktuyeckoe 3amanue 7. "Decision-making in conditions of complete uncertainty. The theory of fuzzy
sets"” (10 6amoB)

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.



[Tpaktrueckoe 3amanue 8. "Fuzzy numbers. Application of fuzzy numbers to the modeling of economic

processes " (10 6amioB)

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.

Kpurepuu onennBanus:
[TpaBUIIBHO BBIOJIHEHHOE 33JaHUE — MAKCHMAIbHOE KOJIMYECTBO OAJIOB, YKa3aHHOE B KaXK/IOM 3a/IaHUH
[Ipu BBIMOTHEHMHU 3alaHUsl OBUIM JIOMYIIEHBI HECYHIECTBEHHBIE OMMOKK - 70% OT MakCHMajIbHOTO

Oamna;

[Tpu BeIMONIHEHNH 3aJaHUS OBUTH JONYIIECHBI CYIIeCTBEHHBIE OHOKH - 30% OT MakcHMalIbHOTO Oasa;
HenpaBuibHoe BhIMoaHEHHOE 3a1anne — 0 0anioB

MaxkcuManbHO€E KOJIUYECTBO 0aJIJIOB MO MNPAaKTUYICCKUM 3aJlaHUSAM — 40

Hepeqeﬂb BOIIPOCOB JJIfA YCTHOI'O OIIpoca
Pa3znexn 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.

task.

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

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.

Kpurepun ouennBanus:
Jlns kaxkmoro Bompoca:
2 Ganna JaH MOJHBIN, pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOMIPOC, U3I0KEHHIE MaTepraia Mpu OTBETE
— IPaMOTHOE M JIOTUYECKHU CTPOMHOE;
1 Gamt 1aH HETIOTHBIA OTBET HA TIOCTABJIICHHBINA BOIIPOC
0 GamToB — OOYJArONIHMIICS HE BIAJEET MaTEPHAJIOM T10 3aIaHHOMY BOTIPOCY.

MakcumMaibHOE KOJmuecTBo 0auioB — 10

Paznen 2. ""Econometric models. Methods of decision making under conditions of partial and

complete uncertainty™

1. Linear regression. Correlation coefficient.
2. 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.

©CooN AW

Kputepuu oneHuBanus:
Jy1st KaXa0ro Borpoca:
— 2 0ayuta JaH MOJHBIN, pa3BEPHYTHIM OTBET HA IMOCTABJIECHHBIN BOIPOC, U3JI0KEHNE MaTepHalia TPy OTBETE
— IPAaMOTHOE M JIOTUYECKHU CTPOMHOE;
— 1 Gann naH HEMOJIHBIA OTBET HA MTOCTABJICHHBIN BOIPOC
— 0 6amnoB — oOyyarouuiics He BIAJEET MaTEPHUAIIOM 110 3aJaHHOMY BOIPOCY.

MaxkcumaiibHOE KoJmdecTBo 0auioB — 10

3 MeToauyecKHe MaTepuasibl, onpejesiiouye Nnpoueaypbl OlleHUBaHUA 3HAHUH, yMEeHUH,
HaBBIKOB M (WJIH) ONbITA AEATE/JIbHOCTH, XapaKTepU3yIOLIUX 3Talbl JOPMUPOBAHUSA
KOMIIeTeHIIu M

[Tpouenypsl OLIEHUBAHUS BKJIIOYAOT B ¢€0s1 TEKYLIUI KOHTPOJIb U IPOMEKYTOUHYIO aTTECTALIUIO.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCA C HCIOJIB30BAHHEM OLICHOYHBIX CPEICTB,
IIPEJICTABICHHBIX B II. 2 JaHHOTO NPWIOKEHHA. Pe3ynpTaTsl TEKYHIErO KOHTPOJSA IOBOIATCSA 10 CBEACHUS
CTYJIEHTOB JI0 IPOMEXKYTOYHOU aTTECTALINH.

IIpoMeskyTOouHasi aTTeCTALMSA IPOBOIUTCS B (hopMe 3aueTa

3ayeT MPOBOAUTCS MO PACIUCAHUIO IPOMEKYTOUHOM aTTecTanuu. KonndyecTBo BOIIPOCOB B 3aJaHUH — 3
(2 Teopernueckux Bompoca MW | NPaKTUKO-OPUEHTHPOBAHHOE 3ajaHue K 3ayery). [IpoBepka OTBETOB H
OOBsIBIIEHHE Pe3yJabTaTOB MPOU3BOAUTCS B JAEHb 3aueTa. Pe3ynpTaThl aTTECTallMM 3aHOCATCS B 3a4ETHYIO
BEJJOMOCTh M 3a4YE€THYI0 KHWXKKY CTyAeHTa. CTyAeHTbl, HE MpOLIeAIINEe MPOMEKYTOUHYIO aTTEeCTaIlHI0 IO
rpaduKy CECCUH, TOJIKHBI IUKBUUPOBATh 33J0JPKEHHOCTh B YCTAHOBJICHHOM TOPSIKE.



IIpunoxenue 2
METOINYECKHE YKA3AHUA 11O OCBOEHUIO JUCIITUIIJIMHBI

Y4eOHBIM IJIAaHOM MPETyCMOTPEHBI CIEAYIONINE BUABI 3aHATHI:

- JIEKLUY;

- IPaKTUYECKHE PaOOTHI.

B xonme mnpaktuyeckux pabOT pa3BUBAIOTCS HABBIKM NPUMEHEHUS MAaTEMaTHYECKUX
METOJIOB, BBHIOOpA WHCTPYMEHTAJIBHBIX CPEICTB Il 0OpaOOTKM U aHaIu3a SKOHOMHUYECKHX
JaHHBIX B MPO(EeCcCHOHANBHOMN 1eATeIbHOCTH

[Tpu mOATOTOBKE K MPAKTUYECKUM 3aHATHSIM KaXIbIil CTYACHT JOJDKEH:

— W3Y4YUTh PEKOMEH/I0BAaHHYIO YUEOHYIO JINTEPATypy;

B mpouecce noAroToBKM K MPakKTUYECKUM 3aHATUSAM CTYJIEHTBhI MOTYT BOCIOJIb30BATHCS
KOHCYJIbTAIIUSIMU MPENO01aBaTesl.

TeopeTnueckue BOMPOCH! AOKHBI OBITH U3YYEHBI CTYICHTAMHU B XO/I€ CAMOCTOSTEITLHON
paboTbl. KOHTpOJIb camMOCTOATENBHON pabOThl CTYAEHTOB HaJ y4eOHOM MpOrpaMMoOM Kypca
OCYIIECTBIISIETCS. METOJOM YCTHOTO OIPOCa U BBIMOJHEHUS MPAKTHKO-OPHUEHTUPOBAHHBIX
3aaHuid. B xoze camocTosATenbHOM pabOThl KaXK bl CTYIEHT 0053aH IPOYUTATh OCHOBHYIO U 110
BO3MOXXHOCTH JIONOJHUTEJIbHYIO JIUTEPATypy MO H3yyaeMoil TeMe. BbIIenuTh HENOHSATHBIE
TEPMUHBI, HAUTH UX 3HAUEHUE B JINTEPATYPE.

JUis TOATOTOBKM K 3aHATUSAM, TEKYIIEMY KOHTPOJIIO M INPOMEKYTOYHOW aTTECTAllUU
CTYACHTHl MOTYT BOCIOJB30BaThCS  AJIEKTPOHHO-OMOIMOTEYHBIMU CHUCTEMaMH. Takxke
oOydJaroniecss MOTYT B34Tb Ha JOM HEOOXOJMMYIO JIUTEpaTypy Ha abOHEMEHTe
YHUBEPCUTETCKOM OMOIMOTEKH HIIM BOCTIONH30BATHCS YN TAITBHBIMU 3aTaMHU.



