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1. HammeHOBaHMe JUCHUIIINHBI
Methods and Models for Multivariate Data Analysis

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 aucuuiuinasl Methods and Models for Multivariate Data Analysis y
00y4aroImerocs T0JHKHbI OBITH CPOPMUPOBAHBI CIIEAYIOINE KOMITETEHIIUH:

38.03.05 buznec-nHpOopMaTHKa (HampaBJIeHHOCTH : UH(pOpManmoOHHbBIE CHCTEMBI U OOJIBIITNE TaHHBIC)
OIIK.4 CiocoO6eH NpUMEHSTh CTATUCTHIECKHE U IKOHOMHKO-MaTEMaTHIECKHUE METOBI ISl 00paboTKH
HSKOHOMUYECKOM MH(OPMALINU U BBISIBICHUS 3aKOHOMEPHOCTEH SKOHOMUYECKUX MPOIIECCOB
Nupukaropsl
OIIK.4.3 YcTaHaB/IMBaEeT U U3y4aeT B3aUMOCBSI3H MEXAY SKOHOMUYECKMMU MPOLECCAMU U SIBJICHUSIMHU C
MTOMOIIIBI0 MATEMATUYECKUX U CTATUCTUYECKUX METOJIOB U MOJIEIIeH
ITK.1 Crioco6eH k 000CHOBaHUIO peLIeHUI
HNuaukaTopsl
ITK.1.2 [IpoBoauT aHann3, 000CHOBAHUE U BHIOOP pEIICHUS



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

38.03.05 busnec-unpopmaruka (HarnpasieHHOCTh: MHopMaIoHHbIE
CUCTEMBI U OOJIbIINE JaHHBIE)

¢opma o0yuenus

(ak.4ac.)

OYHas
NeNe TpumecTpoB, 5
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HCJIe:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenne NpakKTHYECKHUX 14
3aHATHI, CEMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 14
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 66

®opMBbI TEKyl1ero KOHTPOJIS

HroroBoe koHTposibHOE Mepornpustue (1)
IluceMeHHOE KOHTpOIbHOE MeponpusTue (2)

DopMBbI IPOMEKYTOUHOM
arrecTaumu

Ox3ameH (5 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Methods and Models for Multivariate Data Analysis
General characteristics and classification of methods of multivariate analysis. The main tasks solved by these
methods. Requirements for the initial information. Comparative characteristic of modern packages of applied
statistical programs, their advantages and disadvantages. Correlation analysis (parametric and nonparametric),
cluster analysis and discriminant analysis.

Theoretical foundations of multivariate statistical analysis
The concept of multivariate statistical analysis, its place and role in socio-economic research. Basic
Tasks of MCA (researches of dependences, classification of objects, reduction of dimensionality). The main
types of tasks solved with the help of ISA (exploratory analysis,
visualization, compression of big data, diagnostics of financial and economic condition, analysis of expert
estimations). Testing of statistical hypotheses. Correlation analysis (pair, partial and multiple correlation
coefficients). Multiple coefficients of determination, their
economic interpretation.

Test work 1
Control work on the 1st topic of the discipline

Applied aspects of multivariate statistical analysis analysis
General characteristics of cluster analysis methods. Distinctive feature of multivariate groupings. Measures of
similarity and distance. Distance between objects. Hierarchical cluster analysis. Agglomerative and divisive
algorithms of hierarchical analysis. Cluster association algorithms (nearest-neighbor, farthest-neighbor, average
relationship method).
Geometric interpretation of the results of hierarchical cluster analysis. Iterative methods of cluster analysis.
K-means method, cluster search method. Evaluation of clustering results. Functionals of Classification Quality.
Basic concepts of discriminant analysis and conditions of its application. Discriminant variables and
discriminant functions. The calculation of discriminant function coefficients and their meaningful interpretation.
Classification procedures in discriminant analysis. Classification in the presence of two training samples. The
essence and classification of methods of factor analysis. Tasks,
solved by factor analysis. Revealing the hidden (latent)
of variables. The fundamental theorem of factor analysis (Thurstone's theorem).
Thurstone's theorem). Problems of factor analysis. Models and algorithms of realization
factor analysis. The method of principal components.

Test work 2
Control work on the 2 topic of the discipline

Final control activity
Final control event for all sections of the discipline



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. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Durmu&#351; &#214;zdemir. Applied Statistics for Economics and Business. Springer, Cham, 2016. eBook
ISBN 978-3-319-26497-4. Tekct anexTpoHHbIN. https://link.springer.com/book/10.1007/978-3-319-26497-4

2. Vladik Kreinovich, Songsak Sriboonchitta, Nopasit Chakpitak. Predictive Econometrics and Big Data.
Springer, Cham, 2018. eBook ISBN 978-3-319-70942-0. TeKkCT 371€KTpOHHBIH.
https://link.springer.com/book/10.1007/978-3-319-70942-0

JdomosHuTeIbHAS:

1. Cheng-Few Lee, Hong-Yi Chen, John Lee. Financial Econometrics, Mathematics and Statistics. Theory,
Method and Application. Springer, New York, NY, 2019. eBook ISBN 978-1-4939-9429-8. Tekct
a51eKTpoHHBIH. https:/link.springer.com/book/10.1007/978-1-4939-9429-8



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

https://www.sartorius.com/en/knowledge/science-snippets/data-analytics-for-beginners-how-
multivariate-data-analysis-can-separate-the-players-from-the-gorillas-507202 online
https://www.statgraphics.com/multivariate-methods online
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCIHUIINHE

O6pazoBatenbHblil poriecce mo nuciuruinae Methods and Models for Multivariate Data Analysis
MpeJIoiaraeT UCMOob30BaHUE CIEAYIOIIEro MPOrPaMMHOTO o0ecrieueHus: 1 HHPOPMAIIMOHHBIX CIPABOYHBIX
CUCTEM:

- access in online mode to the Electronic Library System (ELS);

- access to the electronic information and educational environment of the university
- Internet services and electronic resources

- Free Software Gretl

[Tpu ocBOeHMM MaTepHala U BHIOJIHEHHS 3aJaHHUH MO JUCUUIUIMHE PEKOMEHYETCsl HCIIOJIb30BAHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax ooyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opraHu3anyy AMCTaHIIMOHHOW PaOOTHI U IPOBEACHUH 3aHATUH B PEKMME OHJIAIH MOTYT
HCIOJIb30BAThC:

cucTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaTePHAJIOB U MPE3ECHTAIINH, ayINO0- U BHJICOKOHTEHT, a TaK JK€ TECThI, IPOBEPsEMbIE 3a/IaHus,
3aJJaHus JJ11 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUHILINHE

MartepuanbHO-TeXHUYeCKas 6a3a 00ecTeunBaeTCs HATUYHEM:

1. JIeKIIMOHHBIE 3aHATHS - Ay IMTOPUS, OCHAIICHHAS MTPE3EHTAIIMOHHON TEXHUKOU (TIPOEKTOp, IKPaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPaAaMMHBIM 00€CIIeYeHUEM, MEJIOBOH (1) WITU MapKepHOM
JTOCKOH.

2. 3aHATHI CEMUHAPCKOTO TUTIA (MPAKTUYECKUE 3aHATHS) - Ay JUTOPHS, OCHAIIIEHHAs IPE3eHTAllMOHHON
TEXHUKOU (ITPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTPAMMHBIM 00ECIICYCHHEM,
MEJIOBOM (M) MJIM MapKEPHOU JTOCKOM.

3. JlabopaTtopHsbie 3aHaTHs - KOMIIBIOTEpHBIN KiTacc, OCHAIIICHHBIN epcoHaATbHBIME DBM U COOTBETCTBYIOITUM
nporpaMMHbIM obecrieueHneM. CoctaB 000opyaoBaHus onpezeseH B [lacnopre KOMIIbIOTEPHOTO Kilacca.

4. CamocTosTeNbHas paboTa - ayIUTOPHS JJII CAMOCTOSITEIbHOU PabOThI, OCHAIIIEHHAs KOMITBIOTEPHOM
TEXHUKOHM ¢ BO3MOXXHOCTBIO MOJAKIIOYEHHUs K ceTh «IHTepHeT», obecreueHHast JOCTYTIOM B JIEKTPOHHYIO
nH(POPMaLMOHHO-00pa3oBaTeNbHyIo cpeny yHuBepcurera. [lomemenus Hayunoit Oubnuorexu I[I'HUY.

5. Texymuii KOHTPOJIb U IPOMEKYTOUHAs aTTECTALUS - Ay AUTOPHUS, OCHALLICHHAsI MEJIOBOM (M) MJIM MapKepHOH
JOCKOM.

6. InauBuayanbHbIE ¥ TPYIIIOBBIE KOHCYJIBTAIMU - AYUTOPHSI, OCHAILIEHHAS MPE3CHTAlMOHHON TEXHUKON
(mpoeKkTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOrPAMMHBIM 00€CIIeYeHUEM, MEIOBOM (1) niu
MapKepHOH JTOCKOW WJIU ayIUTOPHS, OCHAIIIEHHAS MEJIOBOU (M) MJIM MapKEPHOU JTOCKOM.

The material and technical base is provided by the availability of:
1. lecture classes - an auditorium equipped with presentation equipment (projector, screen, computer/laptop)



with appropriate software, chalkboard(s) or marker board.

2. Seminars (practical classes) - lecture room, equipped with presentation facilities (projector, screen,
computer/laptop) with appropriate software, chalk (and) or whiteboard.

Laboratory classes - Computer lab equipped with personal computers and appropriate software. Composition of
equipment is specified in the Certificate of the computer class.

4. Independent work - classroom for independent work, equipped with computers 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 PSNRU.

5. Current control and intermediate attestation - classroom equipped with a chalkboard (and) or marker board.
6. Individual and group consultations - an auditorium equipped with presentation equipment (projector, screen,
computer/laptop) with appropriate software, chalk (and) or marker board or an auditorium equipped with chalk
(and) or marker board.

[Tomemenus Hayunoi 6uommorexku [ITHUY mist oGecnieuerHust caMOCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHBIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHATbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTaHOBIICHHBIE B TIOMENICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maket Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Methods and Models for Multivariate Data Analysis

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

OIIK 4

Cnoco0eH NpUMEHSATh CTATUCTUHYECKHE H IKOHOMHUKO-MATEeMATHYeCKHEe METOIbI 1JIs1 00padoTKn
IKOHOMMYECKOI MHGOPMAIIMU U BbISIBJIEHUS 3aKOHOMEPHOCTEl IKOHOMHYECKHUX MPOLECCOB

VcranaBiauBaeT u
M3Yy4aeT B3aMMOCBSI3H
MEXIy SKOHOMUYECKUMH
MPOLIECCaAMH U
SIBIIEHUSIMHU C TTIOMOIIILIO
MaTeMaTUYECKUX U
CTaTHUCTUYECKHUX METOJIOB
U Mojelei

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK 4.3 Knows the basic methods for HeynosiierBopuren

assessing the relationships
between indicators of economic
processes and phenomena, is able
to establish relationships between
economic processes and
phenomena using mathematical
and multivariate statistical
methods and models, has skills in
building statistical and
econometric models to assess the
relationships between economic
processes and phenomena

Does not know the basic methods of assessing
the relationships between indicators of
economic processes and phenomena, is not able
to establish relationships between economic
processes and phenomena using mathematical
and multidimensional statistical methods and
models, has no skills to build statistical models
to assess the relationship between economic
processes and phenomena

YnoBaerBopuTeIbH
At the satisfactory level he knows the basic
methods of assessing the relationships between
indicators of economic processes and
phenomena, at a satisfactory level he knows
how to establish relationships between
economic processes and phenomena using
mathematical and multivariate statistical
methods and models, at a satisfactory level he
has the skills to build statistical models to assess
the relationship between economic processes
and phenomena

Xopomuo

Knows well the basic methods of assessing the
relationships between indicators of economic
processes and phenomena, is able to establish
relationships between economic processes and
phenomena using mathematical and
multistatistical methods and models, at a good
level has skills in building statistical and
econometric models to assess the relationship
between economic processes and phenomena

OT1iau4HO
At a high level knows the basic methods for
assessing the relationships between indicators of]




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0yueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
economic processes and phenomena, at a high
level is able to establish relationships between
economic processes and phenomena using
mathematical and multivariate statistical
methods and models, has the skills of building
statistical models to assess the relationship
between economic processes and phenomena

IIK.1

Cnoco0eH K 000CHOBAHUIO pelIeHH i

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(uHaMKATOP) o0yuyeHust o0yueHust
MK.1.2 To know the basic indicators for HeynoBjsierBopuresi

IIpoBonuT aHanus,
000CHOBaHUE U BBIOOP
pelieHus

multivariate analysis of data to
describe the pattern of economic
system development.

To be able to apply methods of
multivariate analysis of processes
occurring in socio-economic
systems, to identify positive and
negative dynamics, to draw
conclusions and propose justified
organizational and managerial
decisions based on statistical
methods.

To master the skills of
quantitative research of various
socio-economic processes and
phenomena.

Does not know the basic indicators for
multivariate analysis of data to describe the
pattern of economic system development.
Is not able to apply methods of multivariate
analysis of processes occurring in socio-
economic systems, to identify positive and
negative dynamics, to draw conclusions and
propose justified organizational and managerial
decisions based on statistical methods.
Does not have the skills to conduct quantitative
research of various socio-economic processes
and phenomena.

YaoBy1eTBOPUTEBH
Knows at a satisfactory level the basic indicators
for multivariate analysis of data to describe the
regularity of economic system development.
Satisfactory level of ability to apply methods of
multivariate analysis of processes occurring in
socio-economic systems, to identify positive and
negative dynamics, to draw conclusions and to
propose justified organizational and managerial
decisions on the basis of statistical methods.
At a satisfactory level owns the skills of
quantitative research of various socio-economic
processes and phenomena.

Xopoio

Generally good knowledge of the main
indicators for multivariate analysis of data to
describe the pattern of economic system
development.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
In general the ability to apply methods of
multivariate analysis of processes occurring in
socio-economic systems, to identify positive and
negative dynamics, to draw conclusions and to
propose sound organizational and managerial
decisions based on statistical methods is formed.
In general demonstrates a good command of
skills of quantitative research of various socio-
economic processes and phenomena.

OT1iu4HO
High level of knowledge of the basic indicators
for multivariate analysis of data to describe the
pattern of economic system development.
Formed confident ability to apply methods of
multivariate analysis of processes occurring in
socio-economic systems, identify positive and
negative dynamics, draw conclusions and
propose sound organizational and managerial
decisions based on statistical methods.
High level of proficiency in the skills of
quantitative research of various socio-economic
processes and phenomena.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTus NPOMeKYTOYHOM aTTeCTANMH ¢ DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuy : OlLiEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlH ONPEENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUO/Ia.

MaxkcuMajbHOe KoJIu4decTBo 0amioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTau4Ho» - ot 81 1o 100

«xopomo» - ot 61 no 80

«YJOBJIETBOPUTEJbHO» - 0T 43 10 60
«HeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
IK.1.2 Test work 1 Know the basic concepts of multivariate
[IpoBoaut ananus, o6ocHoBanue U | [lucbMeHHOe KOHTPOJILHOE | statistical analysis, its place and role in
BBIOOP pEIICHHS MeponpusiTiue socio-economic research. The main tasks of]
OIIK.4.3 ISA (research of dependencies,
YCTaHaBIMBACT U U3yYaeT classification of objects, reduction of

B3aUMOCBSI3U MEXTY
SKOHOMUYECKUMH MPOIIECCaMU U
SIBJICHUSIMHU C TIOMOIIIBIO
MaTeMaTUYECKUX U
CTaTHCTUYECKUX METOI0B U
MoJIeen

dimensionality). The main types of tasks
solved with the help of ISA (exploratory
analysis, visualization, compression of big
data, diagnostics of financial and economic
condition, analysis of expert evaluations).
To be able to apply methods of correlation
analysis (parametric and non-parametric
methods) and to check hypothesis about
significance of correlation coefficients and
independence of signs.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
MK.1.2 Test work 2 Know the basic concepts of cluster
[IpoBoauT ananus, 0600cHOBaHuE M | [ImcbMeHHOE KOHTPOJbHoe | analysis, measures of similarity and
BBIOOD PEIICHHS MeponpusiTue distance, distance between objects. To be

OIIK.4.3

YcraHaBnuBaeT U u3ydaer
B3aUMOCBS3U MEXKIY
9KOHOMHYCCKUMMU IIpoHecCaMu U
SABJICHUAMU C ITIOMOIIIBIO
MaTEeMaTHYCCKUX 1
CTAaTUCTUYCCKUX MECTOA0B U
MoJelen

able to conduct hierarchical cluster
analysis, apply agglomerative and divisive
algorithms of hierarchical analysis,
algorithms of cluster association (nearest
neighbor, farthest neighbor, average ratio
method). Know iterative methods of cluster
analysis, K-means, cluster search method.
Know the basic concepts of discriminant
analysis and the conditions of its
application, discriminant variables and
discriminant functions. The method of
principal components.




Komnerenuus Meponpusitue
(MHaUKATOP) TeKYyIero KOHTPOJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.1.2 Final control activity
HpOBO,I[I/IT aHaJInu3, 000CHOBaHHE U HNUTOorosoe KOHTPOJIbLHOE

BBIOOD pelieHus MeponpusiTue
OIIK.4.3

YcraHaBnuBaeT U u3ydaer
B3aUMOCBS3U MEXKIY
9KOHOMHYCCKUMMU IIpoHecCaMu U
SABJICHUAMU C ITIOMOIIIBIO
MaTEeMaTHYCCKUX 1
CTAaTUCTUYCCKUX MECTOA0B U
MoJelen

Know the basic concepts and classification
of methods of multivariate analysis. Know
the basic concepts of multivariate statistical
analysis, its place and role in
socio-economic research. The main tasks of]
ISA (research of dependencies,
classification of objects, reduction of
dimensionality). The main types of tasks
solved with the help of ISA (exploratory
analysis, visualization, compression of big
data, diagnostics of financial and economic
condition, analysis of expert evaluations).
To be able to apply methods of correlation
analysis (parametric and non-parametric
methods) and to check hypothesis about
significance of correlation coefficients and
independence of signs. Know the basic
concepts of cluster analysis, measures of
similarity and distance, distance between
objects. To be able to conduct hierarchical
cluster analysis, apply agglomerative and
divisive algorithms of hierarchical analysis,
algorithms of cluster association (nearest
neighbor, farthest neighbor, average ratio
method). Know iterative methods of cluster
analysis, K-means, cluster search method.
Know the basic concepts of discriminant
analysis and the conditions of its
application, discriminant variables and
discriminant functions. The method of
principal

components.

Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

Test work 1

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATHUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 1 vyaca

YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHOI padoThI

MakcumanbHBIH 0ajll, BRICTABISIEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 30

[Tpoxoxnoii 6amr: 13

IToxa3zarTenn oeHUBaAHUA

Bajaabl




The task is done completely and correctly 30
The task is done completely, but with some mistakes 20
The task is done not completely or with rude mistakes 13
The task is not done 1

Test work 2

[Tpo1omKUTETBHOCTD IPOBEICHHS MEPOIIPUATHS POMEXKYTOUHOU arTectanmu: 1 yaca

VY cnoBus MpOBEICHHUS MEPOIIPUATHS: B 4AChl Ay AUTOPHOH PadoThI

MakcumanbHbIH 0asu1, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 30

[Tpoxoxnoii 6amr: 13

IMoka3aTe/n oneHNBaHUS Banabr

The task is done completely and correctly 30
The task is done completely, but with some mistakes 20
The task is done not completely or with rude mistakes 13
The task is not done 1

Final control activity

[TpoomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHON aTTecTalluu: 2 yaca

VY cnoBus IpOBEICHHUS MEPOTIPUATHS: B 4AChl Ay AUTOPHOH PadoThI

MakcumanbHbIH 0as, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH aTrTecTanuu: 40

[Tpoxoxnoii 6amr: 17

IMoka3aTe/n oneHNBaHUS Banabr

The task is done completely and correctly 30
The task is done completely, but with some mistakes 20
The task is done not completely or with rude mistakes 13
The task is not done 1




