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1. HaumeHoBaHUE QM CIUATIIHHBI
Optimization Methods: theory, algorithms and software packages

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue noarotosku: 38.03.05 buznec-uHpopmaruka

HanpaBiieHHOCTh H(popMalinoHHbIE CUCTEMBI U OOJIbIINE JaHHbIE



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuruinasl Optimization Methods: theory, algorithms and software packages
y 00y4aromierocs JI0JDKHBI ObITh CHOPMUPOBAHEI CIIEAYIONINE KOMITIETCHIIUH:

38.03.05 buznec-nHpOopMaTHKa (HampaBJIeHHOCTH : UH(pOpManmoOHHbBIE CHCTEMBI U OOJIBIITNE TaHHBIC)
IIK.1 CnocoGeH k 000CHOBaHMIO PEIICHUNA
Nuaukaropsl
IK.1.1 ®opMupyeT BO3MOKHBIC PEIICHHS HA OCHOBE pa3paOO0TaHHBIX JIJIsl HUX IIEJIEBBIX TOKa3aTeen



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasjieHue moaAroroBKu

38.03.05 buznec-unpopmaruka (HanpasieHHOCTh: MHopMaIoHHbIE
CUCTEMBI U OOJIbIINE TaHHBIE)

¢opma o0yuenus O4Has
NeNe TpumecTpoB, 2,3
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 7
O0beM JUCHUILIMHBI (AK.YaC.) 252
KonTakTHasi padora ¢ 98
npenoaaBartesieM (aK.4ac.),
B TOM 4HCJIe:
IIpoBenenue JeKIUOHHBIX 42
3aHATHH
IIpoBenenne NpakKTHYECKHUX 28
3aHATHI, CEMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas pabora 154

(ak.4ac.)

®opMBbI TEKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HroroBoe koHTpoJIbHOE MeporpusTue (2)
[TucbmMenHO€ KOHTPOJIbHOE MeponpusTue (4)

DopMbI IPOMEKYTOUHOM
arrecTauuu

3auer (2 TpumecTp)

Ok3ameH (3 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Optimization Methods: theory, algorithms and software packages

Introduction to optimization
We study methods of research and models of economic objects and processes, designed to substantiate and
develop control decisions in deterministic conditions. Examples and tasks are considered that develop
decision-making skills in economics using mathematical methods.

Entrance test
Checking basic knowledge of school and higher mathematics.

Types of mathematical models
The concepts of model, modeling. Types of models. The purposes of modeling in science. Features of modeling
economic phenomena and processes. Optimization as a way of describing rational behavior. Elements of the
optimization model. The main stages of the operation modeling.
Mathematical programming. Types of mathematical programming problems.
Linear programming, nonlinear programming, quadratic programming, convex programming, discrete
programming, integer programming, boolean programming, geometric programming, parametric programming,
stochastic programming, dynamic programming. Specificity of optimization problems of operations research.

Linear Programming
Graphical methods for solving linear programming problems. Graphical solution of the system of inequalities
and construction of acceptable perception. Feasible solution
space. Level curve of the objective function. Gradient of the objective function. Graphical maximization
(minimization) of objective functions on the set.

Transport problem
Transport problem. Transport table. Transport costs and transportation matrices. Open and closed transport
problems.
Creation of an initial transportation plan. Northwest corner method. Minimum element method.
The solution of the transport problem by the method of potentials. Transition from one basic solution to another.
Recalculation cycles.

Dynamic programming
Deterministic Dynamic Programming. Principle of Optimality. Optimal securities portfolio.

Final control activity
The final control work is carried out on the studied discipline in the current academic period.

Multi-criteria optimization
Effective solutions to multicriteria problems. Pareto dominance. Effective frontier of acceptable outcomes (set
of Pareto optimal points).
Procedures for solving multicriteria problems (review). The method of successive concessions, the method of
generalized criterion. (study of the algorithm).

Game theory
A matrix game is an antagonistic game of two players with a finite number of strategies. Payment matrix.
Optimal, dominant
and a useful strategy. Solution of a matrix game with a saddle point. Graphic method of matrix game solution.

Final control activity



The final control work is carried out on the studied discipline in the current academic period.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI

OcHoBHAA:

1. Erzin, A. I. Fundamentals of Operations Research : a textbook / A. I. Erzin, 1. I. Takhonov. — Novosibirsk :
Editorial and Publishing Center of NSU, 2015. — 122 c. — ISBN 978-5-4437-0344-2. — Texkcr :
AJIEKTPOHHBIN // DnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS : [caiir]. https://www.iprbookshop.ru/93445

JdomosHuTebHAA:

1. Romanenko, M. G. Analysis and optimization of business processes : course of lectures / M. G. Romanenko.
— CraBpomnoisb : CeBepo-KaBkazckuii ¢penepanbublii yausepeuret, 2016. — 153 ¢. — ISBN 2227-8397. —
Tekcr : anexTpoHHbIH // DnekTponHo-O0ubroTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/66011



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://www.academia.edu/35271588 Operation Research An Introduction 8th Edition H.A. Taha

https://math.mit.edu/~goemans/18310S15/lpnotes310.pdf Lections of linear programming

https://towardsdatascience.com/optimization-in-transportation-problem-f8137044b371 On transport
problem

https://engineering.purdue.edu/~sudhoff/ee630/Lecture09.pdf On multi-criteria optimization

https://sites.math.washington.edu/~burke/crs/407/notes/games.pdf On matrix game

https://projects.iq.harvard.edu/files/econ2010c¢/files/lecture 01 2010c_2014.pdf Lection on Bellman
equation

10. Ilepeyenb HH(POPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca MO JMCUUILIHHE

O6pazoBaTenbHBIN poriecc nmo guciuiuinae Optimization Methods: theory, algorithms and software
packages mpeanosaraet CIOIb30BaHUE CIIEIYIOIIETO MPOTrPaMMHOTO 00eCTIeYeHHsT U HH(DOPMAITHOHHBIX
CTPaBOYHBIX CUCTEM:

1) presentation materials (slides on the topics of lectures);

2) on-line access to the Electronic library system (ELS);

3) access to the electronic information and educational environment of the University;
4) Internet services and electronic resources.

List of required licensed and / or freely distributed software:

1) Applications that allow you to view and play the media content of PDF files;

2) Office application packages.

1) mpe3eHTallMOHHBIE MaTepUaibl (CIaiabl IO TeMaM JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATUH);

2) mocTym B pexume on-line B DnekTpoHHyto 6ubanoTeunyto cucremy (ObC);

3) D0CTYII B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

4) UHTEPHET-CEPBUCHI U FIEKTPOHHBIE PECYPCHI;

[TepeyeHr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOHO PaCIpOCTPAHSIEMOTO TPOTrPAMMHOTO
o0ecrieyeHus:

1) npunosxxeHus, no3BoJsitolee npocmarpuBaTs PDF-daiinbl 1 BOCIpOU3BOIUTh METUAKOHTEHT;
2) opucHBIC TAaKEThI MIPHIIOKECHUN.

IIpu ocBOCHMM MaTepUala U BIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu QUCTaHIIMOHHON paOOTHI M MPOBEJCHUH 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucteMa BuIeoKoHpepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe?,eHTaHI/H\/’I, ayJuo- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMEIC 3a/IaHNs,
3aJJaHus JJ1 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIsl OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoOLECcca 0 AUCHHUILIHMHE

The material and technical base is provided by the availability of:
1. Lecture classes - an audience equipped with presentation equipment (projector, screen, computer / laptop)
with appropriate software, chalk (s) or marker board.



2. Seminar-type classes (seminars, practical classes) - an audience equipped with presentation equipment
(projector, screen, computer / laptop) with appropriate software, chalk (s) or marker board.

3. Laboratory classes - a computer class equipped with personal computers and appropriate software. The
composition of the equipment is specified in the Passport of the computer class.

4. Independent work - an audience for independent work, equipped with computer equipment with the ability to
connect to the Internet, provided with access to the electronic information and educational environment of the
University. Premises of the Scientific library of PSU.

5. Current control - an audience equipped with presentation equipment (projector, screen, computer / laptop)
with appropriate software, chalk (s) or marker board.

MarepuanbHO-TeXHHUYECKas 0a3a 00ecreunBaeTCs] HATMYUEM:

1. JIeKLUMOHHBIE 3aHATHS - Ay AUTOPUS, OCHALIICHHAS IIPE3EHTALlMOHHOM TeXHUKOH (IIPOEKTOP, IKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00OecIieueHneM, MEJIOBOH (M) MITH MapKepHOU
JIOCKOH.
2. 3aHATHIA CeMHHAPCKOTO THMA (MPAKTUUECKHUE 3aHATHS) - Ay IUTOPHsI, OCHAIIICHHAS TTPE3CHTAIIMOHHOM
TEXHUKOU (ITPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00ECIICYCHHUEM,
MEJIOBOM (M) MJIM MapKEPHOU JTOCKOM.
3. JlJaGopaTopHbIe 3aHATHS - KOMITBIOTEPHBIN KJIACC, OCHAIICHHBIA MepcoOHATbHBIMA DBM U COOTBETCTBYIOITUM
nporpaMMHbIM obecrieueHnem. CocraB 00opyaoBaHus onpezeneH B [lacnopre KOMIIbIOTEpHOTO Kilacca.
4. CamocTosiTenpHas paboTa - ayAUTOPHUS TSI CAMOCTOSTEIFHON pa0OThI, OCHAIIEHHAs! KOMITBIOTEPHOM
TEXHUKOH ¢ BO3MOXXHOCTBIO MOJKIIOYEHHUs K ceTh «IHTepHeT», obecreueHHast JOCTYTIOM B JIEKTPOHHYIO
nHPOPMaLMOHHO-00pa3oBaTeNbHyIo0 cpeny yHuBepcurera. [lomemenus Hayunoit Oubnuorexu [I'HUY.
5. Tekyuil KOHTPOJIb U IIPOMEKYTOUHAs aTTECTALU - Ay IUTOPHS, OCHAILEHHAs [IPE3CHTALIMOHHON TEXHUKON
(mpoekTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTrPaMMHBIM 00€CIIeYeHUEM, MEJIOBOH (1) niu
MapKepHO# 1ockol. Mnu ayauTopusi, OCHaIlleHHas: MEJIOBOM (M) WM MapKepHOH JTOCKOH.

[Tomemenus Hayunoi 6uomuorexku [ITHUY mist oGecriederHust caMOCTOSITEIbHON PaboThl 00yYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONU KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOHW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMITBIOTEpPaMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen UHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOHM M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxkyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTaHOBIICHHBIE B IOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIICTYIOIIUM
MPOrPaMMHBIM 00ecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maket Libreoffice.

Cnpasouno-npaBoBas cucteMa «KoncynbrantlImtocy



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Optimization Methods: theory, algorithms and software packages

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IK.1

Cnoco0eH K 000CHOBAHUIO pelIeHH i

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.1.1 The student knows possible HeynosisierBopuren

DopMUpPYyET BOZMOKHbBIE
perieHus: Ha OCHOBE
pa3pabOTaHHBIX JIsI HUX
LIEJIEBBIX MTOKa3aTelen

solutions based on the target
indicators developed for them,
knows how to choose a solution
technique and masters the main
optimization methods

The student does not know possible solutions
based on the target indicators developed for
them, does not know how to choose a
methodology for solving optimization problems
and does not know the main optimization
methods
YnoBaerBopuTebH

The student uncertainly knows possible
solutions based on the target indicators
developed for them, knows how to choose a
methodology for solving optimization problems
and knows the main optimization methods at a
satisfactory level

Xopouo
The student as a whole knows possible solutions
based on the target indicators developed for
them, knows how to choose a methodology for
solving optimization problems, and knows the
basic optimization methods at a fairly good
level.

Otiamn4yHo
The student demonstrates a high knowledge of
possible solutions based on the target indicators
developed for them, is able to choose a
methodology for solving optimization problems
and masters the main optimization methods at a
high level

IK.1.1

dopMHUpYyET BO3MOXKHbBIE
pEeIIeHrs Ha OCHOBE
pa3pabOTaHHBIX JJIsI HUX
LIEJIEBBIX MTOKa3aTelen

Explores the constructed
mathematical model of operations
research for compliance with the
problem situation, develops
algorithms and evaluates the
effectiveness of their use

HeynosierBopureJ
Does not know how to investigate the
constructed mathematical model of operations
research for compliance with the problem
situation. Doesn't know how to develop
algorithms. Does not know the methods for
evaluating the effectiveness of their use.
Y10BJ1€TBOPUTEbH
Able to study the constructed mathematical




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

model of operations research for compliance
with the problem situation at a satisfactory level.
Owns methods of developing algorithms at a
satisfactory level. Knows methods for
evaluating the effectiveness of their use at a
satisfactory level.

Xopomuo
Able to study the constructed mathematical
model of operations research for compliance
with the problem situation at a good level. He
has good knowledge of algorithm development
methods. Knows methods for evaluating the
effectiveness of their use at a good level.

OT1iu4HO
Able to study the constructed mathematical
model of operations research for compliance
with the problem situation at an excellent level.
He has excellent knowledge of algorithm
development methods. Knows the methods of
evaluating the effectiveness of their use at an
excellent level.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Bupa MeponpusiTusi IPOMEKYTOYHOM aTTeCTALMH : 3a4eT
Crnoco0 npoBeeHust MepoONPHUATHS IPOMEKYTOYHOM aTrTecTanuy : OlLEHKa 10 JUCHUIUIMHE B paMKax
POMEKYTOUHON aTTeCTallUU OIIPEIENIIeTCsl Ha OCHOBE 0ayIoB, HAOpAaHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX

MEPONPUATUAX, TPOBOAUMBIX B TCY

CHHUC y‘-IC6HOl"O nepuonaa.

MakcumMajabHOe KoJu4ecTBo 0ayioB : 100

KonBeprauusi 60a/U10B B 0TMETKH

«oTianyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80
«YOBJIETBOPUTEJIBHO» - OT 42 110

60

«HEeYI0BJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 42 Oaiia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Introduction to optimization
BxoaHoe TrectupoBanue

Solving systems of linear dependencies
Plotting elementary functions Basic

knowledge of linear algebra

IK.1.1 Linear Programming 1) know the formulation of the linear
®opmupyeT BO3MOXKHBIC pelicHus | [IuchbMeHHoe KOHTPOAbHOe | programming problem 2) the ability to
Ha OCHOBE pa3spaboTaHHEIX JUIs Meponpusitue construct an area of feasible solutions 3)
HHX IIEJIEBBIX ITOKa3aTeNei . . _
the ability to build a gradient of the
objective function 4) the ability to build
level curves for the objective function 5)
the ability to find the optimal solution and
justify your answer 6) the skill of
application of the graphical method for
solving linear programming problems
MK.1.1 Transport problem 1) knowledge of the formulation of the
®@opMupyeT BO3MOXKHBIC pelicHus | [IuchbMeHHoe KOHTPOJbHOe | transport problem. 2) the ability to build
Ha OCHOBE Pa3pabOTaHHBIX A1l MepomnpusiTue the initial basic solution of the transport

HHUX IIEJIEBBIX IIOKa3aTeneu

problem using the northwest corner method

3) the ability to build an initial basic
solution of the transport problem using the
minimum cost method 4) the skill of the

application of the of the method of
potentials




Komnerenuus Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IK.1.1 Final control activity Knowledge of linear mathematical models
®opMupyeT BO3MOXKHBIE PelIeHNs | UTOroBoe KOHTPOJIbHOE of operations
Ha OCHOBE pa3pabOTaHHBIX IS MeponpusiTHe research.

HUX II€JICBBIX ITOKa3aTeleh

Ability to formulate the linear

programming problem. Knowledge of dual
linear programming problem. The skill of
the application of the graphical method for
solving linear programming
problems.

Knowledge of the formulation of the

transport problem. The ability to solve the
transport
problem.

Deterministic Dynamic Programming.

Principle of Optimality. Optimal securities
portfolio.

Cneunpukanusa MeponpusTHH TeKylIero KOHTPOJIS

Introduction to optimization

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBbII 32 MEPONPUATHE POMEXKYTOUHOM aTTecTauuu: 0

[IpoxoaHoii 6am: 0

IToxa3aTeu oneHUBaHUS Baaasl
All probems are solved correctly 16
At least 4 problems are solved correctly 7
Linear Programming
[IponomKUTENTBHOCTE TPOBENCHMSI MEPOIIPUATHUS TPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl AyAUTOPHOH padoThI
MakcumanbHbIi 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE POMEKYTOUHOM atTectanuu: 30
[Ipoxonnoii 6amn: 12.5
IToxa3aTeu oneHUBaHUS Baaasl
The gradient and the level curves of the objective function are obtained 10
The domain of admissible solutions is obtained 10
The optimal solution is obtained 10

Transport problem

[IponoIKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca

YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChl ayAUTOPHOM PadoThI




MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
[IpoxonHoii 6amn: 12.5

IToxa3zaTean oneHMBaHUA

Baaasl

The method of potentials is applied correctly

The optimal transportation plan is obtained

The type of task is identified correctly

Recalculation cycles are obtained correctly

Initial basic solution is obtained and the method is indicated

AN N N N D

Final control activity

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTECTAlMu: 2 Yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuMainbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 40
[Tpoxoanoit 6amt: 16.5

IToxa3zarTean oneHMBaHUA

Baaasl

All tasks completed correctly; the student answered all questions.

40

Tasks are solved satisfactorily. The student can answer at least several question.

17

Bujx MeponpusiTusi NpoMe:KyTOYHOI aTTecTalMu : DK3aMeH

Cnoco6 npoBeeHUsI MEPONIPUSATHS MPOMEKYTOUHOM aTTecTanmum : OlEHKA MO JUCIUIIMHE B paMKax
MIPOMEXYTOYHOM aTTEeCTAIINH OMpPEEsieTCsS Ha OCHOBE 06a/IoB, HAOpaHHBIX 00YYArOMIMMCS Ha KOHTPOJIBHBIX

MEPONPUATHSIX, IPOBOJAUMBIX B T€UCHHE YUEOHOTO IIepHOIa.
MakcuMajibHO€e KoanuecTBo 0aioB : 100

KonBepranusi 6a/1710B B 0TMETKH

«oTJIM4Ho» - oT 81 mo 100

«xopomo» - ot 61 10 80

«yIOBJIETBOPUTEIBHO» - OT 42 110 60
«HEeYy/I0BJIETBOPUTEJIbHO» / «He3aUTeHO» MeHee 42 Oarta

HUX LeJIEBBIX MOKa3aTeIEN

the generalized criterion method.

Komnerenuus Meponpusitue KoHTpoaupyembie 3JieMeHTBI
(uHaUKaATOP) TeKYIIero KOHTPOJIs pe3yJbTaToB 00y4YeHHUs
K.1.1 Multi-criteria optimization 1) know the formulation of the problem of
®opmupyeT BO3MOXKHBIE pereHus | [IuchMeHHoe KOHTPoabHoe | multiobjective optimization. 2) the ability
Ha OCHOBE Pa3pabOTAHHBIX /1A MeponpusiTue to construct a Pareto-optimal frontier in the

discrete and continuous cases. 3) the skill

of application of the method of successive
concessions. 4) the skill of application of




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.1.1

DopMHUpYET BO3MOXKHBIE PELICHHS
Ha OCHOBE pa3pabOTaHHBIX TS
HUX LIEJIeBBIX MOKa3aTenei

Game theory
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

1) finding a saddle point 2) determination
of dominant strategies 3) solvinga 2 xn

matrix game by a graphical method

K.1.1

dopMUpYyET BO3MOXKHBIC PEIICHHS
Ha OCHOBE pa3pabOTaHHBIX ISt
HUX IIEJICBBIX ITOKa3aTeIeh

Final control activity
HTorosoe KOHTpPOJIbHOE
MeponpusiTue

Knowledge of the concept of Pareto
optimality. The ability to construct a

Pareto-optimal boundary of the set of
feasible solutions. Understanding the

economic meaning of the problem of
multiobjective optimization. The concept

of different approaches to solving the
problem of multiobjective optimization.

Ability to solve problems of multicriteria
optimization by the method of successive
concessions. Ability to solve problems of

multicriteria optimization by the weighted
sum method. Knowledge of the problem

statement of the theory of matrix games.

Ability to establish the existence of a saddle
point. The concept of optimal, pure,

mixed, dominant strategy. Ability of solve

2 x n matrix game by graphical method.

Crneuupuxkanus MeponpusATHI TEKyILIEro KOHTPOJISA

Multi-criteria optimization

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 2 yaca

VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOM PadoThI

MaxkcuMalbHBIN 6ann, BBICTABIISIEMBIH 3a MCPOIIPUATHE HpOMe)KYTO‘lHOﬁ aTTeCTaluu: 30

[Tpoxomnoii 6amt: 12.5

Iloka3aTesin oneHUBaAHUSA Babl
The Pareto-optimal frontier are constructed correctly 10
The generalized criterion method is applied correctly 10
The method of successive concessions is applied correctly 10

Game theory

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca

YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YACHI ayIMTOPHOI padoThI
MaxkcuManbHbI{ 0al1, BEICTABIISIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTectanuu: 30
[Tpoxoanoii 6amn: 12.5



Iloka3atesn oneHNBAHUS banasl

The 2 x n matrix game is solved by graphical method 20

The presence of a saddle point is established 10

Final control activity

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoanoii 6amt: 16.5

IToka3aTenu oneHUBaAHUSA banabl

Tasks are solved satisfactorily. The student can answer at least several question. 17




