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HOACHUTEJIBHASA 3AITMCKA

esn 1 3212491 y4eOHOM TUCHUIIMHBI

Hean yueOHo# muctmminabl «Data analysis software» — dopmupoBanue
HEOOXOJUMBIX HAaBBIKOB MPOTPAMMHON pealin3alliid METO/I0B U aJITOPUTMOB, a TaKXkKe
YX IPUMEHEHUS NIPU aHAJIN3€E TAHHBIX.

3agaum yuyeOHOM QM CIUTIIAHBI:

1) uzydyenue 6a30BOro CMHTaKcUca U 0COOCHHOCTEH MPOTPAMMHOM CpeJbl TIPU
aHaJu3€e TaHHbBIX;

2) 3HAKOMCTBO CTYJICHTOB C MPUMEHEHHEM METOJOB MPOrPAMMHOMN Cpenbl, a
TaKXe UX MPEUMYIIECTBOM U HEJOCTATKAMU;

3) dopmMupoBaHME TPAKTUYCCKUX HABHIKOB PEIICHUS MPHUKIATHBIX 3a71ad C
MCIIOJIb30BaHUEM COBPEMEHHOTO MPOTPAMMHOTO 00€CTICUEHUSI.

MecTo y4eOHO# M CHUILUIMHBI B CUCTEME MTOATOTOBKH CHENAAINCTA C BHICIIIUM
oOpa3oBaHUEM.

VYyeOHast AUCHUILUIMHA OTHOCUTCS K MOAYJI0 «CrenuanbHble MpOTpaMMHbIE
CPEACTBa» TOCYAaPCTBEHHOTO KOMIIOHEHTA.

VYyeOHast mporpaMma COCTaBj€Ha C YYE€TOM MEXKIPEIMETHBIX CBfA3eH U
nporpamMm 1o aucuuiuinHam: «Multivariate statistical analysis», «Visualization
methods in data analysis by R», «Methods for statistical analysis of complex datay,
«Mathematical models and methods for computer visiony.

TpeOoBaHUs K KOMIIETEHUMSIM

OcBoenue yueOHoM mucruiumnbl «Data analysis software» momkHo oOecrieunTh
dbopMUpOBaHUE CICTYIONUX KOMICTEHIIMN:

yuugepcanvusvle xomnerennuu (UC):

UC. To perform foreign languages communications in academic, scientific and
professional areas for realization of research and innovative activity;

yueono-npouszeoocmeennsie xomnereuiyu (UPC):

UPC. To apply knowledge of modern probability models for complex data
analysis, to apply specific modern methods for complex data analysis.

B pe3ynbrate ocBoeHuUs1 y4eOHON TUCIUTIIIMHBI CTYJIEHT JTOJKEH:

3HATD:

— 0a30BBI CHHTAKCUC W OCHOBHBIE CTAaHJIAPTHBIE MOJYJSA H3ydaeMou
MPOTPaMMHOM CpeJibl AJIsl aHAIN3a TaHHbIX;

— O0COOEHHOCTU TPOTPAMMHOM CpeJibl MPU PeaTu3ali METOJIOB U aJIrOPUTMOB
aHajau3a JaHHbBIX;

yMeTh:

— PpeaJM30BbIBATh METOJIbI U AJITOPUTMBI aHAJIM3A JIAHHBIX B POrPAaMMHOMN CpEJIE;
— BBIOMpPATh ONTUMAIBHBIA CIOCOO pealM3allid METOJO0B MpeoOpa3oBaHus U
aHaju3a JaHHBIX;

HMeTh HABBIK:

— paboThl C OCHOBHBIMHU METOJIaMH aHAJIM3a JIAaHHBIX B POTPAMMHOM Cpele;

— KOMIIBIOTEPHOH peann3aii OCHOBHBIX METO/IOB;

— PpelIeHUs NPUKIAAHBIX 33/1a4 C UCTOJIb30BAHUEM COBPEMEHHOTO MPOrPAMMHOIO
o0ecIeYeHus;



Crtpykrypa y4eOHOMH TUCHUIIINHBI

JucuuminHa wu3ydaercss B 1 cemectpe. Bcero Ha wusydeHue ydeOHOMU
nucruminael «Data analysis software» orBeneno:

— JUIsL OYHOM (hOPMBI ITOJTyYEHHs BBICIIEro 00pa3oBanus — 90 4acoB, B TOM YHCJIC
40 ayauTOPHBIX 4YacoB, U3 HUX: jJekiuu — 20 yacos, jaboparopubie 3aHstus — 20
YacoB.

TpynoeMKOCTh Y4eOHOM TUCIUIUIMHBI COCTABIAET 3 3a4€THBIC SAUHHIIBI.

dopMa MPOMEKYTOUHOW aTTECTAMU — IK3AMEH.



EXPLANATORY NOTE

Aim and tasks of the discipline

Aim of the discipline «Data analysis software» — development of the necessary
skills for software implementation of methods and algorithms, as well as their
application in data analysis.

Tasks of the discipline:

1) learning the basic syntax and features of the software environment for data
analysis;

2) familiarizing students with the use of software environment methods, as well
as their advantages and disadvantages;

3) development of practical skills in solving applied problems using modern
software.

Place of the academic discipline in the system of training a specialist with
higher education.

The academic discipline is part of the module «Special software» of state
component.

The curriculum is designed taking into account interdisciplinary connections and
programs in disciplines: «Multivariate statistical analysis», «Visualization methods in
data analysis by R», «Methods for statistical analysis of complex data», «Mathematical
models and methods for computer visiony.

Requirements for competences

Mastering of the academic discipline «Data analysis software» should provide
the formation of the following universal and advanced professional competences:

universal competences (UC):

UC. To perform foreign languages communications in academic, scientific and
professional areas for realization of research and innovative activity;

educational and production competences (UPC):

UPC. To apply knowledge of modern probability models for complex data
analysis, to apply specific modern methods for complex data analysis.

As a result of mastering the academic discipline, the student is expected to:

know:

— basic syntax and main standard modules of the studied software environment for
data analysis;

— features of the software environment when implementing methods and
algorithms for data analysis;

be able to:

— implement methods and algorithms for data analysis in a software environment;

— choose the optimal way to implement data transformation and analysis methods;
have skills in:

— working with basic data analysis methods in a software environment;

— computer implementation of basic methods;

— solving applied data analysis problems using modern software;



Structure of the academic discipline

The discipline is studied in the 1 semester. In total for the study of the discipline
«Data analysis software» is allocated:

— for full-time higher education — 90 hours, including 40 in-class hours, of them:
lectures — 20 gacos, laboratory classes — 20 hours.

The labour intensity of the discipline is 3 credit units.

Form of certification — exam.



CONTENT OF THE STUDY MATERIAL

Topic 1. Introduction to programming language.

Basic information about the programming language. Versions of the
programming language. Main development environments used. General description of
the development process. Setting up the working environment.

Topic 2. Basic data types.
Basic data types. Vector and matrix structures for storing data. Lists and data
tables. Accessing elements of a list or data table.

Topic 3. Data processing.
Vector calculations. The principle of cyclic repetition. Basic operations.
Operations on matrices. Sorting. Working with missing values.

Topic 4. Conditional selection operators and loop operators.
Conditional selection operator. Conditional multiple selection operator. For and
while loop operators.

Topic 5. Functions.

Creating new user-defined functions. Scope of variables. Named arguments,
default values, arbitrary number of arguments. Function as an argument to a function. A
function that returns a function. Recursion.

Topic 6. Organization of data input/output.
Data editor. Access to external data. Reading data from the keyboard. Reading
data from an external file, web page. Saving data to a file.

Topic 7. Basic data analysis libraries.

Calculating basic descriptive statistics. Testing hypotheses about whether a
sample belongs to a given distribution. Plotting simple graphs. Plotting classic graphs
(histograms, box plots, scatter plots, etc.). Fine-tuning the attributes and properties of
graphs. Generating discrete and continuous random variables. Monte Carlo method.
Clustering and discriminant analysis. Using machine learning algorithms.

Topic 8. Preparing reports.
Features of preparing a report in the LaTeX environment containing scripts and
language inserts. Working with documents in different encodings.



TEACHING AND METHODOLOGICAL MAP OF THE DISCIPLINE
Full-time form of higher education with the use of distance learning technologies (DLT)
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1 Introduction to programming 2 2 Oral test
language
2 | Basic data types 2 2 Individual tasks
3 | Data processing 2 2 Test, report on the performance of
laboratory task
4 | Conditional selection operators and 2 2 Control work
loop operators
5 | Functions 2 2 Individual tasks, report on the
performance of laboratory task
6 | Organization of data input/output 2 2 Test
7 | Basic data analysis libraries 6 6 Individual tasks, report on the
performance of laboratory task
8 | Preparing reports 2 2 Report on the performance of
laboratory task
TOTAL 20 20




INFORMATION AND METHODOLOGICAL PART
List of basic literature

1. Bacunbes, FO. Python s Data Science / FO. Bacunbes; [nep. ¢ anri. A.
AmumoBa]. — Cankt-IlerepOypr; MockBa; Munck: Ilutep, 2023. — 270 c. — URL:
https://ibooks.ru/bookshelf/390133/reading.

2. bproc, II. Tlpaktruueckas cratuctuka s cneruanuctoB Data Science:
50+ BaxkHeHIMX MOHATHI ¢ ucnonb3oBanueM R u Python / I1. Bproc, 3. bproc, I1.
I'enex; [mep. ¢ aara. A. JloryHoBa]. — 2-¢ u3n., nepepad. u gom. — Cankr-IlerepOypr:
BXB-IlerepOypr, 2021. — 346 c. — URL:
https://ibooks.ru/reading.php?short=1&productid=380029.

3. Jlanu, b. MammnHoe oOyuenue Ha R: 3KcnepTHblE TEXHUKU MJis
nporHoctuueckoro ananuza / b. Jlanm; [mep. ¢ anrin E. Camaunkoii]. — CaHKT-
[MetepOypr [u ap.]: [Tutep, 2020. — 462 c. — URL.: https://ibooks.ru/bookshelf/367984.

4, SABopcku, M. Python. Jlyudmve npaktuku u uHCTpyMeHTHl / M. SIBOopckH,
T. 3uane; [nep. ¢ auri. E. MarBees]. — 3-¢ u3a. — Cankr-IlerepOypr; MockBa; MuHck:
[Tutep, 2021. — 558 c. — URL.: https://ibooks.ru/bookshelf/376831.

S. Hoycon, M. IIporpammupyem Ha Python / M. Jloycon; [nep. ¢ anra. B.
[Mopunkuii]. — Cankr-IleTepOypr; Mocksa; Munck: [lurep, 2023. — 414 c.

List of additional literature

1. Kabacoff, R.l. R in action. Third edition. Data analysis and graphics with
R and Tidyverse / R.l. Kabacoff. — Maning Shelter Island, 2022 — 595 p.

2. Everitt B. An introduction to applied multivariate analysis with R / B.
Everitt, T. Hothorn. — New York: Springer. — 2018. — 274 p

3. Mbtnodd, H. UckyccrBo mporpammupoBanuss Ha R. Ilorpyxenue B
oonpive gannbie / H. Matnodd. — Cankr-IletepOypr [u ap.]: [Tutep, 2019. — 413 c.:
WL

4, Mactuukuii, C.O. CTaTUCTUYECKUN aHAIU3 W BU3yalu3alys JTaHHBIX C
nomoibio R / Mactunkuii C. 3., lllutukos B. K. — Mocksa: JIMK Tlpecc, 2015. — 495
C.: WL

S. Xob6coH, JI. O6paboTka ecTecTBEHHOTO si3bika B aevicTBuu / JI. X0oOCoH,
X. Xannec, X. Koyi; [niep. ¢ anrin. U. [Tanetu, C. YepHnukos]. — Cankr-IletepOypr [u
ap.]: Iutep, 2020. — 575 c.: un.

6. Kabaxos, P.1. R B geiictBun / P.M. Kabakos. — 3-¢ u31. — Mocksa: JIMK
[Ipecc, 2023. - 768 c.

1. beiinep, 1. 3nakomctBo ¢ Python / JI. belinep u ap.; [mep. ¢ anrn. E.
Martsees]. — Cankrt-IlerepOypr; MockBa; Munck: [Tutep, 2023. — 507 c.: u.

8. Bangep Ilnac, JIx. Python mnis cioxsbIX 3amad: Hayka O JaHHBIX U
mamuHHoe o0yuenue / [x. Banpep Ilmac; [mep. ¢ amrm. W. [Mametu]. — CaHkT-
[TetepOypr; Mocksa; Munck: [Tutep, 2023. — 573 c.: ui.
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List of recommended diagnostic tools and methodology for final mark formation

The object of diagnostics of students’ competences is the knowledge and skills
acquired as a result of studying the academic discipline. ldentification of students'
learning achievements is carried out by means of current and interim certification.
The following means of current certification can be used to diagnose competences:
control work; report on the performance of laboratory task, individual tasks, oral test.

The form of interim certification in the discipline “Data Analysis Software” in
accordance with the curriculum is exam.

A rating system of the student knowledge is used for the final mark formation,
which makes it possible to trace and evaluate the dynamics within the process of
achieving learning objectives. The rating system stipulates the use of weighting
coefficients for current and interim certification of students in the academic discipline.

The final mark formation in the course of control measures for current
certification (approximate weighting coefficients determining the contribution of
current certification to the mark for passing interim certification) includes:

- performance of control work — 25 %;

- performance of test — 25 %;

- report on the performance of laboratory task — 50 %.

The final mark for the discipline is calculated on the basis of the mark of current
certification (rating system of knowledge) — 60 % and exam mark — 40 %.

Approximate list of laboratory classes

Class Ne 1. Introduction to programming language.

Class Ne 2. Basic data types.

Class Ne 3. Data processing.

Class Ne 4. Conditional selection operators and loop operators.

Class Ne 5. Functions.

Class Ne 6. Organization of data input/output.

Class Ne 7. Calculating descriptive statistics. Testing simple hypotheses.
Class Ne 8. Modeling of random variables. Monte Carlo method.

Class Ne 9. Clustering and discriminant analysis.

Class Ne 10. Preparing reports.

Description of innovative approaches and methods
for teaching the discipline

When organizing the educational process, a practice-based approach is used,
which entails the following:
— mastering the educational content through solving practical tasks;
— acquiring skills for effective performance in various types of professional
activities;
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— orientation towards idea generation, implementation of students' group projects,
development of business culture;

— use of evaluation procedures, assessment methods, indicating the formation of
professional competences.

Methodological recommendations for the organization of independent work

Independent work for the purpose of studying the material of the academic
discipline involves working with recommended educational literature and Internet
resources. Theoretical information is consolidated by completing laboratory
assignments, during which one should be guided by the methodological developments
posted in the electronic library of the university and on the educational portal.
Additional assignments (tests, assignments for independent completion) may also be
offered for self-assessment and deeper assimilation of the material received.

Sample list of questions for the exam

Basic data types and operations with them.

Data structures and their features.

Logical expressions.

Indexing and accessing array elements.

Conditional constructions.

Cycles.

Basic syntax for creating functions.

Creating functions with an infinite number of arguments.
Creating functions with default arguments.

10. Examples of creating functions that return a function.
11. Examples of creating a function that uses functions as an argument.
12.  Global and local environments. Superassignment.

13.  Connecting and using additional packages for data analysis.
14.  Importing and exporting data.

15.  Graphical representation of data.

16. Modeling random variables.

17. Testing statistical hypotheses.

18.  Correlation analysis.

19.  Building simple linear regression models.

20.  Nonlinear regression models.

21.  Analysis of residuals in regression models.

22.  Creating reports.

CoNoaRrLDE
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MMPOTOKOJI COI'TACOBAHNA YYEBHOHI ITPOT'PAMMBI YO

HazBanue Haspanne [Ipennoxenns o6 Pemenne, npuHaToe
y4eOHOHI Kadenpsl M3MEHEHUAX B Kadepoi,
JTCIATIIIAHEIL, C collepkannn yaeOHoU paszpadoTaBiieit
KOTOpOI IIPOrpPaMMEI Y4EOHYIO IIPOrpaMMy
Tpedyercs YUPEIKICHUSI BBICIIIETO (c ykazaHueM JaThl 1
COIIACOBaHUE o0pazoBaHus 110 HOMEPA IIPOTOKOJIA)
yueOHOU TUCHUTIINHE

Multivariate Teopun M3menennii He Ipotoxox Ne 12 or
statistical BEpOATHOCTEN 1 | TpebyeTcH 21.05.2024
analysis MaTeMaTU4eCcKON

CTaTUCTUKI :
Visualization Teopun M3menenuit ve IIporokon Ne 12 ot
methods in data | BeposiTHOCTE U1 | TpeOyeTcs 21.05.2024
analysis by R MaTreMaTHIeCcKON

CTaTUCTUKHU
Methods for Teopun N3menennit e Iporokon Ne 12 ot
statistical BEPOSITHOCTEN U | TpeOyeTcs 21.05.2024
analysis of MaTeMaTH4YeCcKON
complex data CTaTUCTHUKHU
Mathematical Teopun M3menennii e IIporokos Ne 12 ot
models and BeposiTHOCTEN U | Tpebyercs 21.05.2024
methods for MaTeMaTUYeCKOH
computer vision | CTAaTUCTHUKHU

3aBenyromuii kagenapoi Teopun

BEPOSITHOCTEN M MATEMATUYECKON CTATUCTUKHI
JTOKTOp (PU3.-MaT. HayK, Ipodeccop

21 masg 2024 r.
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JTOINOJHEHUSI U UBMEHEHMUS K YUEBHOM MPOT'PAMME I10
N3YUYAEMOU YYEBHOU JUCHUIIJIMHE
Ha / y4eOHBIN T0JT

No JlomoHeHNS 1 U3MECHEHUS OcHoBaHue
/o

VYyebHas nporpamMmma nepecMoTpeHa U 0J00peHa Ha 3aceaHuu KadeIphol
(mpoTokoa Ne oT 202 1))

3aBenyromuii kadeapou

YTBEPXIAIO
Jlexan ¢akynbrera
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