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1. HauMeHoBaHHe TUCIUNINHBI
Methods of statistical research in Economics

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 nucuuminael Methods of statistical research in Economics y oOyuatorerocs
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

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
Nuaukaropsl
OIIK.4.3 YcTaHaB/IMBaEeT U U3y4aeT B3aUMOCBSI3H MEXAY SKOHOMUYECKMMU MPOLECCAMU U SIBJICHUSIMHU C
MTOMOIIIBI0 MATEMATUYECKUX U CTATUCTUYECKUX METOJIOB U MOJIEIIeH



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, 4
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenne NpakKTHYECKHUX 28
3aHATHI, CEMHMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE Meponpustue (1)
ITuceMeHHOE KOHTpOJIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3aMeH (4 TpuMecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Methods of statistical research in Economics

Entrance testing
The entrance control is carried out to assess the level of mastering the knowledge gained by students in the
course of studying the discipline Mathematics (calculating the derivatives of a function of one variable, many
variables, using integrals to calculate areas).

Primary statistical data analysis
Stages of statistical research. features of data preparation for statistical research.
Basic descriptive statistics. Averages. General principles for the use of averages. The essence and value of the
average. The main property of the average. General view of the statistical average. Properties of the arithmetic
mean. The use of the root mean square in statistical analysis: the concept of variance and mean square deviation,
the coefficient of variation. Variance calculation methods. The coefficient of variation. Total variance,
intra-group and inter-group variance; their meaning and meaning. Variance addition rule and its use in link
analysis. Fashion, median, empirical distribution quantiles.
General concept of distribution moments. Initial, central and conditional moments of the K-th order.
Standardization of the moment.
Distribution moments used as indicators of asymmetry and kurtosis of a series. General and sample population.
The main generalizing characteristics of the general sample.

Building confidence intervals and testing statistical hypotheses
Basic concepts of the theory of constructing confidence intervals. Confidence intervals for the parameters of a
normal population.
Confidence interval for the expected value. Confidence interval for the likelihood. Confidence interval for
proportion of the population

General scheme for solving the problem of testing statistical hypotheses. Parametric hypotheses. Testing the
hypothesis about the equality of probabilities (shares) of two binomial populations. Randomness criteria. Outlier
detection criteria. Consent criteria.

Test work 1
Knowledge on topics 1-2 is tested

Correlation data analysis
Sample and theoretical correlation coefficients. Testing hypotheses about the significance of the correlation
coefficient. Confidence interval for the correlation coefficient. Partial correlation coefficient. Testing hypotheses
about the significance of the partial correlation coefficient. Confidence interval for the particular correlation
coefficient. Multiple correlation coefficient. Testing hypotheses about the significance of the multiple
correlation coefficient. Spearman's rank correlation coefficient. Testing hypotheses about the significance of the
rank correlation coefficient. Analysis of contingency tables. Kendall's rank correlation coefficient. Fechner
difference sign coefficient

Dimension reduction techniques
Essence and typology of dimensionality reduction problems. Mathematical model, its justification and algorithm
of the method of principal components. Eigenvectors and eigenvalues of the correlation matrix, their use to
obtain a matrix of factor loadings. The main numerical characteristics of the main components. Calculation,
properties and assignment of the matrix of normalized values of the principal components. Features of its use
when constructing a regression for principal components. Application of the method of principal components in
economic and sociological research.



Test work 2

Knowledge on topics 3-4 is tested

Cluster data analysis
General formulation of the problem of automatic classification, classification without training, the concept of
cluster analysis.
Distance and proximity metrics between objects, distance between clusters. Partition quality functionals. The
main types of problems and algorithms for cluster analysis. Hierarchical, parallel and sequential cluster analysis
procedures. K-means method. Dependence of the choice of the classification algorithm on the purpose of the
statistical study.
Classification methods with training, basic concepts of discriminant analysis. Training samples. Linear
discriminant analysis with known parameters of the multivariate normal distribution law (the case of two classes
and the general case). The probability of misclassification using the discriminant function. Assessment of the
quality of the discriminant function and the information content of individual features.
The concept and problem of splitting a mixture of probability distributions. Algorithm for solving the problem
of automatic classification within the framework of a mixture of distributions model, leading to a discriminant
analysis scheme
Canonical correlations and canonical values of the general population, their estimation, interpretation and use in
economic research.

Final control activity
Knowledge on all topics of the discipline is tested



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

JdomosHuTeIbHAA:

1. Scott Pardo. Statistical Analysis of Empirical Data. Methods for Applied Sciences. Springer, Cham, 2020.
eBook ISBN 978-3-030-43328-4. Tekct anexktpoHHbId. https://link.springer.com/book/10.1007/978-3-030-
43328-4



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

https://online.stanford.edu/courses/sohs-ystatslearning-statistical-learning Statistical Learning
https://www.edx.org/course/statistical-thinking-for-data-science-and-analytic Statistical Thinking for
Data Science and Analytics
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MPOLECCa MO0 JMCUHUILIHHE

O6pazoBatenbHbii nporiece o nuciuiuinae Methods of statistical research in Economics npeamnomnaraer
MCIOJIb30BaHUE CIIEAYIOIIEr0 MPOrpaMMHOT0 00ecTieueHus] 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
OO6pazoBaTenbHbIN NpoIlece MO TUCHUIUINHE « IKOHOMETPHKAY MPEANOIaraeT:

- IOCTyM B pexxuMe on-line B DiekTpoHHyt0 6ubimorteunyro cuctemy (ObC);

- IOCTYH B 3JIEKTPOHHYIO MHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA

- IPE3eHTAI[MOHHbIE MaTepHaIbl (CIal/IbI [0 TEMaM JIEKIIMOHHBIX U MPAaKTUYECKUX 3aHITHI)
- cienuanbubie 110 He TpeOyroTcs

The educational process in the discipline "Econometrics" involves:

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

- access to the electronic information and educational environment of the university
- presentation materials (slides on the topics of lectures and practical classes)

- no special software required

[Tpu ocBOeHMM MaTepHalia U BHITOJHEHHS 3aJaHH TT0 JUCIUIUINHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOMN paOOThI U MIPOBEICHUU 3aHATUI B pEeXKUME OHJIAH MOTYT
WCTIOJIh30BAThCS:

cuctema BuIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>KkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIIOB U MPE3CHTAIINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3aJaHus Uil COBMECTHOM palbOThI.

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

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa30BaTeJbHOIO MPOLECcCa M0 JUCUUILIHHE

MatepuanbHo-TeXHUYeCKas 0a3a 00ecreunBaeTCsl HATMUUEM:

1. JlekuriOHHBIE 3aHATHS - AyAUTOPHS, OCHAIIICHHAS] MEJIOBOH (1) UM MapKEPHOU TIOCKOH.

2. 3aHATHI CEeMUHAPCKOTO THMA (MPAKTUYECKHUE 3aHATUS) - Ay IUTOPHs], OCHAIIIEHHAS TPE3EHTAIIMOHHOMN
TEXHUKOH (IIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM ITPOrPAaMMHBIM 00ecrieueHUEM,
MEJIOBOM (1) WM MapKEpPHOU JOCKO.

Aynuropust Ne109/12 (1053) (Komm. knacc) 12 kopmyc

3. CamocTtosTenpHast paboTa - ayAUTOPHUs I CAMOCTOSITEIbHON pabOThI, OCHAIIIEHHAS! KOMIIBIOTEPHOI
TEXHHUKOM C BO3MOKHOCTBIO TIOJKITIOYEHHS K ceTu «VIHTepHeT», o0ecrieueHHas JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaITMOHHO-00pa30BaTeNbHYIO cpeny YHuBepcutera. [lomemenus Hayunoi 6uommoreku [ITHNY.

4. Texymuii KOHTPOJIb U IPOMEKYTOUHAS ATTECTAIMS - ayAUTOPHsI, OCHAIIICHHAS] MEJIOBOH (M) MJTK MapKEPHOM
JTIOCKOH.



1. For lectures - a classroom with the presentation equipment (projector, screen, computer/laptop)
and the suitable software, chalkboard (and) or whiteboard.
2. For laboratory classes — a classroom with the presentation equipment (projector, screen,
computer/laptop) and the suitable software, chalkboard (and) or whiteboard.
3. For self-directed study — a classroom for independent work that is equipped with computer
hardware and access to the Internet and thereby to the electronic educational environment of the
university. Halls of PSU Scientific Library.
4. For the current or interim knowledge assessment — a classroom with the presentation equipment
(projector, screen, computer/laptop) and the suitable software, chalkboard (and) or whiteboard

[Tomemenus HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIbHONU PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. YuTanpHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. YUnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100abHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuanyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoana 11 nepconanbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBHOHN H TJT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM H T7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbloTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAILIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanunonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



@oH/IbI OIIEHOYHBIX CPEICTB IS ATTECTANIMH 10 TUCHUTIIHHE
Methods of statistical research in Economics

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

OIIK 4

Cnoco0eH NpUMEHSATh CTATUCTHYECKHE H IKOHOMHUKO-MATEeMATHYeCKHe 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

B3aMMOCBSI3EN MEKITY
MIOKAa3aTeJIsIMU 3KOHOMHYECKHUX
IIPOLIECCOB U SIBJIICHUM, yMEeT
YCTaHaBIMBATh B3aUMOCBS3HU
MEXIY SKOHOMUYECKUMHU
IIPOLIECCAMM U SIBIICHUSAMU C
IIOMOILBIO MATEMAaTUYECKUX U
CTaTUCTUYECKUX METOJIOB U
MOJIEJIEH, BIaJCET HaBbIKaMU
MIOCTPOCHHUS CTATUCTUYECKUX
MOJIEJIEN ISl OLEHKU
B3aMMOCBS3H MEKIY
9KOHOMMYECKUMU IPOLECCAMH U
SABJICHUSIMU

Knows the basic methods for
assessing relationships between
indicators of economic processes
and phenomena, is able to
establish relationships between
economic processes and
phenomena using mathematical
and statistical methods and
models, has the skills to build
statistical models to assess the
relationship between economic
processes and phenomena

KomMmnerennus IlnannpyemMble pe3yJabTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIlIK 4.3 3HaeT OCHOBHBIEC METOBI OIIEHKHU HeynosierBopure

He 3HaeT ocHOBHEIE MCTOABI OLICHKH
B3aHMOCBSI3EH MCXKAY ITOKa3aTCIIsIMHU
9KOHOMHYECKHUX ITPOLECCOB U ﬂBHeHHﬁ, HE
YMECT yCTAaHABJIMBATh B3aMMOCBA3U MCXKIY
9KOHOMHYECCKUMMU IIpoHecCaM U ABJIICHHUAMU C
IIOMOIIBIO MATEMATHUYCCKUX U CTATUCTHYCCKUX
METOJ0B U MOZICJICfI, HC BJIaACCT HaBBIKaMU
MOCTPOCHUSA CTATUCTUICCKUX MOI[CJICﬁ JJIA
OLICHKH B3aNMOCBA3HU MCKAY SKOHOMHUYICCKUMU
nponeccamMu 1 sABJICHUAMUA

Does not know the basic methods for assessing
relationships between indicators of economic
processes and phenomena, does not know how
to establish relationships between economic
processes and phenomena using mathematical
and statistical methods and models, does not
have the skills to build statistical models to
assess the relationship between economic
processes and phenomena
YnoBaerBopuTeabH
3HaeT Ha yJIOBJICTBOPUTEIIFHOM YPOBHE
OCHOBHBIC METO]IbI OIICHKH B3aHMMOCBSI3CH
MEXTy TIOKa3aTeIIIMA YKOHOMUYIECKUX
MIPOIIECCOB U SIBJICHUH, HA yIOBJICTBOPUTEIHLHOM
YPOBHE YMEET YCTaHABJIMBATh B3aMMOCBSI3U
MEXTy IKOHOMUYECKIMH MPOIIeCCaMu U
SIBIICHUSIMU C TIOMOIIIbI0 MAaTEMaTHIECKUX U
CTaTHUCTUYECKUX METOJIOB M MOJIeNiei, Ha
yIOBJIETBOPUTEILHOM YPOBHE BIAJICET
HaBBIKAMHU TIOCTPOCHHUS CTATUCTHYECKUX
MOJIeNIeH JIJIsl OIICHKH B3aHMMOCBSI3U MEXTY
HKOHOMHYECKUMH MPOIECCAMU U SBICHUSIMHU

He knows on a satisfactory level the basic




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
YnoBj1eTBOPUTEbH

methods of assessing the relationship between
indicators of economic processes and
phenomena, on a satisfactory level is able to
establish relationships between economic
processes and phenomena using mathematical
and statistical methods and models, on a
satisfactory level has the skills to build
statistical models to assess the relationship
between economic processes and phenomena
Xopouo
3HaeT XOpOIIO OCHOBHBIC METOIBI OLEHKH
B3aMMOCBSI3€H MEXKITy MTOKa3aTeIIsIMH
HSKOHOMHYECKUX MPOIIECCOB U SBICHUH, yMEET
Ha XOpOIIIeM YPOBHE YCTaHABIUBATh
B3aMMOCBSI3U MEX/Ty SKOHOMHUYECKUMHU
MpoIecCaMU U SIBJICHUSMH C TOMOIIBIO
MaTEeMaTHYECKHUX M CTATUCTHUECKUX METOJOB U
MOJIeNIeH, Ha XOPOILIEM YPOBHE BiaJieeT
HABBIKAMHU TIOCTPOCHHUS CTATUCTHYCCKUX
MoJieJIeH ISl OLICHKH B3aUMOCBSI3U MEXKTY
HKOHOMHUYECKUMHU MPOLECCAMU U SBICHUAMU

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 statistical
methods and models, at a good level has skills
of building statistical models to assess the
relationship between economic processes and
phenomena

OT1an4yHO
3HaeT Ha BBICOKOM YPOBHE OCHOBHBIE METOIbI
OLICHKU B3aUMOCBSI3€i MEX/1y TOKA3aTeNIsIMU
SKOHOMHUYECKUX MPOLIECCOB U SIBJIICHUM, Ha
BBICOKOM YPOBHE YMEET YCTaHABIUBATh
B3aUMOCBSI3U MEXTY YKOHOMUYCCKUMH
MpoIIecCCaMy M SIBJICHUSMHU C TTOMOIIIBIO
MaTeMaTUYECKHX U CTATUCTUUECKUX METOIOB U
MOJICJICH, BIIaJICET HAaBBIKAMHU MTOCTPOCHUS
CTATUCTUYECKUX MOJIEJIEN IS OLIEHKHU
B3aUMOCBSI3U MEXKTY SKOHOMUYECKUMHU




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1ian4Ho
Mpolieccamu | sIBJICHUSIMU

He knows at a high level the basic methods for
assessing the relationships between indicators of]
economic processes and phenomena, at a high
level is able to establish relationships between
economic processes and phenomena using
mathematical and statistical methods and
models, has the skills to build statistical models
to assess the relationship between economic
processes and phenomena




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

Bupa MeponpusiTsi NPOMEKYTOYHOM aTTeCTAINH ¢ DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanmum : OlLEHKa N0 JUCLUIIIMHE B paMKax
IPOMEKYTOUHOM aTTEeCTAIlK ONPEENIeTCsS Ha OCHOBE 0aioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIBHBIX
MEPOMPHUITUSIX, POBOJIUMBIX B T€UEHUE YUYEOHOTO IIEpUOa.

MaxkcuMajibHOEe KoJIH4YecTBO 0aioB : 100

KonBeprauusi 60a/U10B B 0TMETKHU

«otTau4Ho» - oT 81 no 100

«xopomo» - ot 61 o 80

«YAOBJIETBOPUTEIBHO» - OT 42 110 60
«HEeYI0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 42 Oaiia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHol KOHTPOJIb Entrance testing Knowledge of the following disciplines is
BxoaHoe TecTupoBaHue tested: Mathematics (calculating the

derivatives of a function of one variable,
many variables, using integrals to calculate
areas)




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.3

YcraHaBIMBaeT U U3ydaeT
B3aUMOCBSI3U MEXKTY
SKOHOMHUYECKUMH MPOIIECCaMU U
SIBJICHUSAMHU C IIOMOIILIO
MATEMATHUYCCKUX U
CTaTUCTUYCCKUX MCTOOA0B 1
MozAeaeH

Test work 1
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Knows the main stages of statistical
research and the specifics of preparing data
for statistical research. Can calculate basic

descriptive statistics. He is proficient in

the methods of calculating variance, the
rule of addition by variance and its use in
the analysis of connections. Knows the

basic rules for constructing interval
estimates. Knows how to apply them in
practice. Knows the basic principles of

testing statistical hypotheses and the
general scheme for solving the problem of
testing statistical hypotheses. Knows how
to apply hypothesis testing to real-world
problems. Knows and solves problems on
parametric hypotheses, testing the
hypothesis about the equality of
probabilities (shares) of two binomial sets,
randomness criteria, outlier detection
criteria, goodness of fit

criteria.

OIIK.4.3

YcraHaBIMBAaeT U U3y4daeT
B3alMOCBS3H MEXKIY
HSKOHOMUYECKUMU MPOLECCAMH U
SBJICHUSIMU C TIOMOILBIO
MaTEMaTHYECKUX U
CTaTUCTUYECKUX METOJI0B U
Mozenen

Test work 2
ITncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

Knows the basic concepts of correlation
analysis. Knows how to calculate and apply
correlation analysis for various
observations. Possesses the skills of
parametric and nonparametric analysis of
information. Knows the essence of

dimensionality reduction problems and the
mathematical model and algorithm of the
principal component analysis, the main
numerical characteristics of the principal
components. Knows how to calculate

eigenvectors and eigenvalues of the
correlation matrix, use them to obtain a
matrix of factor loadings.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.3

YcraHaBIMBaeT U U3ydaeT
B3aUMOCBSI3U MEXKTY
AKOHOMHUYECKUMH MPOIIECCaMU U
SIBJICHUSAMHU C IIOMOIILIO
MATEMATUYCCKUX U
CTaTUCTUYCCKUX MCTOOA0B U
MozAeaeH

Final control activity
HTorosoe KOHTpPOJIbHOE
MeponpusiTue

Knows the basic concepts of methods of
statistical data analysis, primary
information analysis, correlation analysis,
methods of reducing the dimensionality of
features and cluster analysis. Knows how

to apply statistical methods and models in
the practice of economic management
methods in practice, collect and carry out
statistical processing of economic
information in order to identify the main
characteristics of the numerical population.

Knows how to assess the relationship of
economic indicators using statistical
methods, interpret the results obtained by
assessing relationships from the point of
view of the economic essence of the
phenomena. Possesses the skills of logical
analysis of economic information.

Crnenupukanuss MeponpusiTuid TEKyero KOHTPoJIf

Entrance testing

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 9aca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0aln, BEICTABISIEMbIH 32 MEPOTIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 0
ITpoxoanoii 6amt: 0

Iloka3aTesin oneHUBaHUSA Basbl
All answers are given 10
From 90 % to 60 % answers are given 7
From 59 % to 40 % answers are given 4.2
Less than 40 % answers are given 2
Test work 1
ITpoaomKUTENTEHOCTD IPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI AyINTOPHOH padoThI
MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30
[TpoxomHoii 6amn: 12.5
Iloka3aTesin oneHUBaHUSA Bajbl
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 12.5
The task is not done 1

Test work 2

[Tpo1oKUTETBHOCTD MIPOBEACHHS MEPOIIPUATHS POMEKYTOUHON aTTecTaluu: 2 yaca

VY cnoBus MpOBEICHHUS MEPOIIPUATHS: B 4ACHl Ay ANTOPHON PadoThI

MakcumanbHbIH 0aju1, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 30

[Tpoxomnoii 6amt: 12.5

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 12.5
The task is not done 1

Final control activity

[Tpo1omKUTETBHOCTD IPOBEACHHS MEPOIIPUSATHS IPOMEKYTOYHOU aTTecTaluu: 2 yaca

VY cnoBus MpoBEICHHUS MEPOIIPUATHS: B 4ACHI Ay ANTOPHOH PadoThI

MakcumanbHbIH 0as, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH aTrTecTanuu: 40

[Tpoxomnoii 6amt: 16.5

IMoka3aTe/n oneHNBaHUS Banabr

The task is done completely and correctly 40
The task is done completely, but with some mistakes 30
The task is done not completely or with rude mistakes 16.5
The task is not done 1




