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1. HammeHOBaHMe JUCHUIIINHBI
Analyzing Data in Python

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 38.03.01 DxoHomMuka

HaIpaBJIECHHOCTh MEXTyHAPOIHBIN OU3HEC



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus qucuuiuinabl Analyzing Data in Python y oOy4aromierocst 1o KHBI OBITh
c(hOPMHUPOBAHEI CIIEAYIONINE KOMITETCHIINH:

38.03.01 DxoHOMUKa (HAMPaBIEHHOCTH : MeXTyHapOIHBIN OM3HEC)
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 coepkaHue TUCHHUILINHBI

HanpasjieHue moaAroroBKu

38.03.01 DxoHoMUKa (HanpaBICHHOCTh: MeXayHapoIHbINH OU3HEC)

dopma o0yuenus

O4YHasa

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI

7

O0beM TMCUMILINHEI (3.€.)

O0beM TMCUMILINHBI (aAK.4aC.)

108

KonTakTHas padora ¢
npemnojaasareseM (ak.4ac.),
B TOM YHCJI€e:

42

IIpoBenenue JJeKIHOHHBIX
3aHATHH

14

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY

28

CamocTrosiTesbHast padoTa
(ak.uac.)

66

@®opMbI TEKYLLIET0 KOHTPOJISI

Bxoanoe tectupoBanue (1)
HtoroBoe koHTposibHOE MeponpusTue (1)
[TuceMeHnHOE KOHTpOIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auer (7 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Input control
The input control is designed to test students' knowledge on general topics related to algorithmization and
programming;:
variables, parameters, functions; cycles; classes of objects and their properties; code compilation;
algorithmization of calculations; vectors, data arrays;

Introduction in Python
Python is a high-level general-purpose programming language with dynamic typing and automatic memory
management, focused on improving developer productivity, code readability and quality, as well as ensuring the
portability of programs written in it. The language is completely object-oriented — everything is objects. An
unusual feature of the language is the allocation of code blocks with whitespace indents.

Libraries in Python. Pip,Conda.
The syntax of the language core is minimalistic, due to which in practice there is rarely a need to refer to
documentation, the language itself is known as interpreted and is used, among other things, for writing scripts.
The disadvantages of the language are often lower speed and higher memory consumption of programs written
in it compared to similar code written in C or C++.

Linear algebra in Python, Numpy
Mathematical algorithms implemented in interpreted languages (Python) often work much slower than the same
algorithms implemented in compiled languages (for example, Fortran, C, Java). The NumPy library provides
implementations of computational algorithms (in the form of functions and operators) optimized for working
with multidimensional arrays. As a result, any algorithm that can be expressed as a sequence of operations on
arrays (matrices) and implemented using NumPy works as fast as the equivalent code executed in MATLAB.

Time series in Python, Pandas
Pandas is a Python software library for data processing and analysis. pandas' work with data is built on top of
the NumPy library, which is a lower-level tool. Provides special data structures and operations for manipulating
numeric tables and time series.

Visualization, matplotlib
Matplotlib is a library in the Python programming language for visualizing data with two—dimensional (2D)
graphics (3D graphics are also supported). The resulting images can be used as illustrations in publications

Data science and machine learning, scikit-learn
The Scikit-learn library is the most common choice for solving classical machine learning problems. It provides
a wide range of learning algorithms with and without a teacher. Learning with a teacher assumes the presence of
a marked-up dataset in which the value of the target attribute is known. While teaching without a teacher does
not imply the presence of markup in the dataset — you need to learn how to extract useful information from
arbitrary data. One of the main advantages of the library is that it works on the basis of several common
mathematical libraries, and easily integrates them with each other.

Neural networks, tensorflow and keras
Keras is an open library written in Python and provides interaction with artificial neural networks. It is an
add-on to the TensorFlow framework. Prior to version 2.3, different versions of neural network libraries were
supported, such as TensorFlow, Microsoft Cognitive Toolkit, Deeplearing, and Theano. It is aimed at
operational work with deep learning networks, while designed to be compact, modular and extensible.

GUI in Python, Tkinter
Tkinter is a Python package designed to work with the Tk library. The Tk library contains components of the



graphical user interface (GUI). This library is written in the Tcl programming language.

NLP in Python, gensim
Gensim is an open source Python library written by Radim Rehurek, which is used for unsupervised thematic
modeling and natural language processing (NLP). It is designed to extract semantic topics from documents.
Gensim can work with large text collections.

Final control
Exam in final individual projects



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
OcHoBHas:
1. Antonio Badia. SQL for Data Science / Antonio Badia // Publisher Name: Springer, Cham. — 2020. — 285

p. — ISBN 978-3-030-57592-2. [DOnexTponnsiii pecypc]. https://link.springer.com/book/10.1007/978-3-030-
57592-2

JdomosHuTebHAA:

1. Connor P. Milliken. Python Projects for Beginners / Connor P. Milliken // Publisher Name: Apress, Berkeley,
CA. —2020. — 332 p. — ISBN 978-1-4842-5355-7. [ DnekTpoHHBII pecypc].
https://link.springer.com/book/10.1007/978-1-4842-5355-7



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

https://numpy.org The fundamental package for scientific computing with Python
https://pandas.pydata.org pandas official
https://matplotlib.org Matplotlib: Visualization with Python
https://scikit-learn.org/stable/ Machine Learning in Python
https://keras.io Machine Learning in Python
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

O6pasoBarenbHblii mporece no aucuuiuinie Analyzing Data in Python npennonaraer ncnosib3oBanue
CJIEYIOIIEr0 MPOrPaMMHOTO o0ecTieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
The educational process in the discipline involves:
- presentation materials (slides on the topics of lectures and practical classes);
- on-line access to the Electronic Library System (EBS);
- access to the electronic information and educational environment of the university.
List of necessary licensed and (or) freely distributed software:
1. Python programming language development environment (free software).

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

[Tpu opranu3anuu QUCTaHIIMOHHOW paOOTHI M MMPOBEJCHUH 3aHATHI B PEXKMME OHJIAMH MOTYT
UCTIOJIb30BAThCS:

cucteMa BuIeOKOH(pepeHIIcBsI3M Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTAIINH, ayINO0- ¥ BUJICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPSEMbIE 3a/IaHus,
3aJJaHus JJ11 COBMECTHOH paboTHI.

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

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIsl OCYLIeCTBJICHUS
00pa30BaTeJLHOIO NpoLecca Mo AUCHHUILIMHE

Laboratory classes require a computer class equipped with personal computers and appropriate software. The
composition of the equipment is defined in the Passport of the computer class.
Lecture classes - an auditorium equipped with a chalkboard (and) or marker board.
To carry out independent work, a laboratory of information technologies in forecasting and managing the
processes of socio-economic development is needed, equipped with specialized equipment, premises of the
Scientific Library of the PSNIU.
For the current control, a computer class equipped with personal computers and appropriate software is
required. The composition of the equipment is defined in the Passport of the computer class.
Individual and group consultations - an audience equipped with presentation equipment (projector, screen,
computer/laptop) with appropriate software, chalk(s) or marker board, or an audience equipped with chalk (s) or
marker board

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

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMU KOMIIBIOTEpA C
JOCTYTOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. YuranpHbIN 3271 TyMaHUTAPHOU JIUTEPATYphl, Kopil. 2, aya. 418. OGopyaoBaH 7 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnuTanbHbBIN 3a]1 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrmpaBouno-nipaBoBas cucrteMa «Koncynsrantlinrocy



@oH/IbI OLIEHOYHBIX CPEICTB AJIsl ATTECTAMM MO AUCHHUIIIMHE
Analyzing Data in Python

I[lnannpyemble 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

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK 4.3 Know the basic concepts of HeynosiierBopuren

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

econometrics and indicators to
describe the relationships and
patterns of

evelopment of the economic
system.

Be able to apply econometric
methods to analyze the processes
occurring in socio-economic
systems, identify positive and
negative dynamics, draw
conclusions and propose sound
organizational and managerial
decisions based on statistical
methods.

Possess the skills of conducting
quantitative studies of various
socio-economic processes and
phenomena.

Does not know the basic concepts of
econometrics and indicators to describe the
relationships and
patterns of development of the economic
system.
Does not know how to apply econometric
methods to analyze the processes occurring in
socio-economic systems, identify positive and
negative dynamics, draw conclusions and
propose sound
organizational and managerial decisions based
on statistical methods.
Does not have the skills to conduct quantitative
studies of various socio-economic processes and
phenomena.

YoB1€TBOPUTEJIBH
Knows at a satisfactory level the basic concepts
of econometrics and indicators for describing
the relationships and patterns of development of
the economic system.
He is able to apply econometric methods at a
satisfactory level to analyze the processes
occurring in socio-economic systems, identify
positive and negative dynamics, draw
conclusions and propose sound organizational
and managerial decisions based on statistical
methods.
Possesses at a satisfactory level the skills of
conducting quantitative studies of various socio-
conomic processes and phenomena.

Xopouo

In general, good knowledge of the basic
concepts of econometrics and indicators to
describe the relationships and patterns of
development of the economic system.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
In general, the ability to apply econometric
methods to analyze the processes occurring in
socio-economic systems, identify positive and
negative dynamics, draw conclusions and
propose sound organizational and managerial
decisions based on statistical methods has been
formed.
In general, proficiency in quantitative research
of various socio-economic processes and
phenomena has been formed.

OT1iu4HO
Confidently knows the basic concepts of
econometrics and indicators to describe
the relationships and patterns of development of
the economic system.
The confident ability to apply econometric
methods to analyze the processes occurring in
socio- economic systems, identify positive and
negative dynamics,
Draw conclusions and propose sound
organizational and managerial decisions based
on statistical methods has been formed.
High level of proficiency in quantitative
research
of various socio-economic
processes and phenomena




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT

Cnoco0 npoBeieHUs1 MEPONPUATHS MPOMEKYTOUHOI aTtTecTannu : OlEHKa M0 JUCIUIUIMHE B pAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONPEENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX

MEPOTPHUITHSIX, TIPOBOIUMBIX B TEUCHHE YUEOHOTO IEPUOA.
MakcuMajJbHOe KoJin4ecTBo 0aiaos : 100

KonBepTanusi 6a/U10B B 0TMETKH

«otam4Ho» - ot 81 no 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPUTEIBHO» - OT 50 10 60
«HeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaa

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHoi KOHTPOJIb Input control Input testing is a test consisting of 20

BxoaHoe TectupoBaHue

questions and tasks on general topics
related to algorithmization and
programming: - variables, parameters,

functions; - cycles; - object classes and
their properties; - code compilation; -
algorithmization of calculations; - vectors,

arrays of data;

OIIK 4.3 Time series in Python,
VYcraHaBIMBaeT U U3y4daeT Pandas
B3aMMOCBS3U MEKIY ITncbMeHHOe KOHTPOJIbHOE

9KOHOMHWYCCKUMU ITpoHeCcCaMu U MeponpusaTne
SABJICHUAMHU C IIOMOIIIBIO
MAaTEMATHYCCKUX U
CTaTUCTHYCCKHUX MCTOOJO0B U

The basics of syntax, the basic constructs of]
the Python programming language.

Methods of using specialized Python
packages for solving problems of
processing and analyzing economic data.

Methods for solving non-standard
problems, analysis of errors occurring in the

Mojelen
code, and methods for finding errors and
solutions to eliminate these errors.
OIIK.4.3 Neural networks, tensorflow | Methods of using specialized Python
VYCTaHaBIMBAET U U3y4YaeT and keras packages for solving problems of
B3aMMOCBS3U MCKIY IucbMeHHOE KOHTPOJILHOE | processing and analyzing economic data.

SKOHOMUYECKHMU MPOLECCAMU U | MepOonpHsiTHE
SIBJICHUSAMHU C IIOMOIILIO
MATEMATHUYCCKUX U
CTaTUCTUYCCKUX MCTOOA0B 1
MozaeaeH

Methods for solving non-standard
problems, analysis of errors occurring in the
code, and methods for finding errors and
solutions to eliminate these errors.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.4.3 Final control Basics of Python programming language

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

HTorosoe KOHTpPOJIbHOE
MeponpusiTue

syntax, basic language structures. Features

of the Python language, specialized
language packages for automating the
processing and analysis of economic data,
complex economic calculations. Solving

non-standard tasks related to calculations,
analyzing errors that occur in the code,
independently finding a solution to
eliminate these errors within the Python
language. The use of advanced methods for
solving problems of processing and
analyzing economic data, allowing to
minimize the execution time of the code.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

Input control

HpOI[OJ'I)KI/ITeJ'IBHOCTB MMPOBCACHUA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ arrectanuu: 1 yaca

VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChl ayAUTOPHOH PadoThI

MakcumanbHbIH 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: ()

[Tpoxoanoii 6amt: 0

Iloka3aTey OLEeHUBAHUA

Bajaasl

packages and is able to solve and automate calculations of complex tasks.

Knows the basics of programming language syntax. Knows the specifics of using specialized 20

packages and is able to solve, automate calculations of complex tasks. He is able to solve

non-standard tasks related to calculations, analyze errors that occur in the code and independently
find solutions to eliminate these errors. He is able to use advanced methods of solving problems

that minimize the execution time of the code.

Knows the basics of programming language syntax. Knows the specifics of using specialized 15

packages and is able to solve, automate calculations of complex tasks. He is able to solve

non-standard tasks related to calculations, analyze errors that occur in the code and independently
find solutions to eliminate these errors.

Knows the basics of programming language syntax. Knows the specifics of using specialized 10

tasks in this topic

Does not know the basics of programming language syntax and is not able to solve the simplest 5

Time series in Python, Pandas

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca

VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30




IIpoxoaHoii 6amn: 15

IToxa3zarean oneHMBaHUA

Baaasl

Knows the basics of programming language syntax. Knows the specifics of using specialized
packages and is able to solve, automate calculations of complex tasks. He is able to solve

non-standard tasks related to calculations, analyze errors that occur in the code and independently
find solutions to eliminate these errors. He is able to use advanced methods of solving problems

that minimize the execution time of the code.

30

Knows the basics of programming language syntax. Knows the specifics of using specialized

packages and is able to solve and automate calculations of complex tasks.

20

Knows the basics of programming language syntax and is able to solve the simplest tasks in this
topic

10

Does not know the basics of programming language syntax and is not able to solve the simplest
tasks in this topic

Neural networks, tensorflow and keras

[TpoaomKUTen HOCTD TPOBECHUS MEPOTIPUSATHS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YACHI ayIMTOPHOI padoThI

MaxkcuManbHbIi 0all, BEICTABIIIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTectauuu: 30
[Tpoxoanoii 6amt: 15

IToxa3zaren oeHUBAHUA

Bajaasl

Knows the basics of programming language syntax. Knows the specifics of using specialized
packages and is able to solve, automate calculations of complex tasks. He is able to solve

non-standard tasks related to calculations, analyze errors that occur in the code and independently
find solutions to eliminate these errors. He is able to use advanced methods of solving problems

that minimize the execution time of the code.

30

Knows the basics of programming language syntax. Knows the specifics of using specialized

packages and is able to solve and automate calculations of complex tasks.

20

Knows the basics of programming language syntax and is able to solve the simplest tasks in this
topic

10

Does not know the basics of programming language syntax and is not able to solve the simplest
tasks in this topic

Final control

[IponomKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS TPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBust poBeICHUSI MEPOIIPUATHUS: B 4aChl AyAUTOPHOH PadoThI

MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoanoii 6amt: 20

IToxa3zarTenn oeHUBaAHUA

Bajaabl

Knows the basics of programming language syntax. Knows the specifics of using specialized

packages and is able to solve, automate calculations of complex tasks. He is able to solve

non-standard tasks related to calculations, analyze errors that occur in the code and independently

40




find solutions to eliminate these errors. He is able to use advanced methods of solving problems

that minimize the execution time of the code.

Knows the basics of programming language syntax. Knows the specifics of using specialized 30
packages and is able to solve and automate calculations of complex tasks.

Knows the basics of programming language syntax and is able to solve the simplest tasks in this 20
topic

Does not know the basics of programming language syntax and is not able to solve the simplest 10

tasks in this topic




