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Annotation

This course provides basic knowledge to get started with Python programming. The course covers small
programs for the study of conditions, loops, numbers and expressions; teaches you to work with different
types of data; create your own simple algorithms using recursion and dynamic programming.

1. Study objective

Purpose of the course
to give learners knowlege and experience of using Python programming language for solving
numerical calculations tasks.

Tasks of the course
- Statement of the basic principles of programming, their main applications in modern programming;

- providing the student with guidelines for further independent study of individual issues in specialized
sections of mathematical logic and programming.

2. List of the planned results of the course (training module), correlated with the planned results of the
mastering the educational program

Mastering the discipline is aimed at the formation of the following competencies:

Code and the name of the competence Competency indicators
Gen.Pro.C-1 Apply knowledge of mathematical, |Gen.Pro.C-1.1 Analyze the task in hand, outline the ways to
physical, chemical, biological laws, patterns, complete it

and interrelation to study, analyze, and utilize
biological objects and processes

Gen.Pro.C-2 Use modern IT and software tools |Gen.Pro.C-2.1 Apply modern computing tools and Internet
to perform professional tasks in compliance services in professional settings
with information security requirements

3. List of the planned results of the course (training module)
As a result of studying the course the student should:
know:
- The role of programming in solving scientific problems;
- basic algorithms with their asymptotic complexity;
- simple part of Python language syntax.
be able to:
- Develop software applications for solving tasks in a programming language;
- develop algorithms for solving programming problems.
master:
- To install development environment of Python;
- to use the set of programming tools for Python language;
- skill of coding given algorith on Python language.

4. Content of the course (training module), structured by topics (sections), indicating the number of
allocated academic hours and types of training sessions

4.1. The sections of the course (training module) and the complexity of the types of training sessions

Types of training sessions, including independent work

Ne Topic (section) of the course
. Laboratory Independent
Lectures Seminars .
practical work
1 Programming Basics 12 20
2 Integer processing 12 25




3 Arrays of numbers 12 25
4 Recursion and combinatorics 12 25
5 Dynamic programming 12 25
AH in total 60 120
Exam preparation 0 AH.

Total complexity 180 AH., credits in total 4

4.2. Content of the course (training module), structured by topics (sections)

Semester: 1 (Fall)

1. Programming Basics

Computer Architecture Fundamentals.
Algebra of logic and its connection with set theory.
Logic gates as digital elements of a computer.
The internal structure of the computer: CPU, RAM, motherboard, peripherals.
Operating system and applied computing processes.

What is an algorithm, its relationship with the executor and the programming language.

Python interpreter as a calculator:

Number types: integers, floating point, fractions, decimals, complex.
Mastering Python syntax with the Turtle:

loops, nested loops, decomposition into functions, variables, vector geometry.

2. Integer processing

Processing a sequence of numbers.

Working with text files.

Number systems.

Filtering the stream of numbers.

Statistical processing of the stream in one pass.
Integers and integer arithmetic.

Euclid's Algorithm.

Multiplicative group of integers modulo n.

Binary operations with numbers.

3. Arrays of numbers

Array filling tasks.

Element-wise copying of an array. Copying back and forth. Reverse an array.
Cyclic shift in the array.

Sieve of Eratosthenes.

Frequency analysis (counting method).

4. Recursion and combinatorics

Recursion.

The problem of the Hanoi towers.

Recursive numeric functions: factorial, fast exponentiation
Permutations, placement, combinations.

Generation of combinatorial objects by recursion.

The itertools library and iterables.

Iterable objects.




5. Dynamic programming

One-dimensional dynamic programming.
Calculation of Fibonacci numbers and the problem of recalculations.
Recursion with caching using the example of Fibonacci numbers.
Grasshopper problems.
Dynamic programming for strings.
Prefix function. Knuth-Morris-Pratt algorithm.
2D dynamic programming.
Levenshtein distance and Hamming distance.
Calculation of the editorial distance.
Longest common subsequence.

5. Description of the material and technical facilities that are necessary for the implementation of the
educational process of the course (training module)

* a projector with the ability to connect via HDMI and / or VGA);
* blackboard with chalk or whiteboard with felt-tip pens;
» computer class equipped with a PC.

6. List of the main and additional literature, that is necessary for the course (training module)
mastering

Main literature

1. Introduction to Machine Learning with Python. A Guide for Data Scientists /Andreas C. Muller,
Sarah Guido. Beiling ; Boston, O'REILLY, 2017

2. Hands-on data structures and algorithms with Python, Write complex and powerful code using the
latest features of Python 3.7 /B. Agarwal, B. Baka. Birmingham ; Mumbai, Packt, 2018

Additional literature
7. List of web resources that are necessary for the course (training module) mastering

2. Object oriented programming with C++, 4 edition - E. Balagurusamy, 2008 -yue6HuK cBOOOIHO
JOCTYIEH B CETH HHTEPHET

8. List of information technologies used for implementation of the educational process, including a list
of software and information reference systems (if necessary)

The lecture classes use multimedia technology, including the presentation of presentations. Electronic
books are used.

9. Guidelines for students to master the course

A student studying a discipline must, on the one hand, master the general conceptual apparatus, and on
the other hand, must learn to put theoretical knowledge into practice.

As a result of studying the discipline, the student must know the basic definitions, concepts, axioms.
Successful development of the course requires intense independent work of the student. The course
program provides the minimum necessary time for the student to work on the topic. Independent work
includes:

* reading and taking notes of recommended literature;

» study of educational material (according to lecture notes, educational and scientific literature),
preparation of answers to questions intended for independent study, proof of individual statements,
properties;

* laboratory work to understand the connections between theory and practical skills;



» preparation for differentiated classification.

The management and control of the student's independent work is carried out in the form of individual
consultations.

It is important to gain an understanding of the material being studied, and not its mechanical
memorization. If it is difficult to study individual topics, questions, you should consult a lecturer.
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1. Competencies formed during the process of studying the course

Code and the name of the competence Competency indicators

Gen.Pro.C-1 Apply knowledge of mathematical, |Gen.Pro.C-1.1 Analyze the task in hand, outline the ways to

physical, chemical, biological laws, patterns, complete it
and interrelation to study, analyze, and utilize
biological objects and processes

Gen.Pro.C-2 Use modern IT and software tools |Gen.Pro.C-2.1 Apply modern computing tools and Internet

to perform professional tasks in compliance services in professional settings
with information security requirements

2. Competency assessment indicators
As a result of studying the course the student should:

know:

- The role of programming in solving scientific problems;
- basic algorithms with their asymptotic complexity;
- simple part of Python language syntax.

be able to:

- Develop software applications for solving tasks in a programming language;
- develop algorithms for solving programming problems.
master:

- To install development environment of Python;
- to use the set of programming tools for Python language;
- skill of coding given algorith on Python language.

3. List of typical control tasks used to evaluate knowledge and skills
Not provided
4. Evaluation criteria

1. Programming basics

2. Operators and type casting
3. Program structure

4. Arrays and strings

5. Advanced data types

7. Basic data structures

8. String manipulation

9. Bitwise operations

Examination ticket:
1. Operators and type casting
2. Hash functions and hash tables

Assessment “excellent (10)” is given to a student who has displayed comprehensive, systematic and
deep knowledge of the educational program material, has independently performed all the tasks
stipulated by the program, has deeply studied the basic and additional literature recommended by the
program, has been actively working in the classroom, and understands the basic scientific concepts on
studied discipline, who showed creativity and scientific approach in understanding and presenting
educational program material, whose answer is characterized by using rich and adequate terms, and by
the consistent and logical presentation of the material;



Assessment “excellent (9)” is given to a student who has displayed comprehensive, systematic
knowledge of the educational program material, has independently performed all the tasks provided by
the program, has deeply mastered the basic literature and is familiar with the additional literature
recommended by the program, has been actively working in the classroom, has shown the systematic
nature of knowledge on discipline sufficient for further study, as well as the ability to amplify it on
one’s own, whose answer is distinguished by the accuracy of the terms used, and the presentation of
the material in it is consistent and logical;

Assessment “excellent (8)” is given to a student who has displayed complete knowledge of the
educational program material, does not allow significant inaccuracies in his answer, has independently
performed all the tasks stipulated by the program, studied the basic literature recommended by the
program, worked actively in the classroom, showed systematic character of his knowledge of the
discipline, which is sufficient for further study, as well as the ability to amplify it on his own;

Assessment “good (7)” is given to a student who has displayed a sufficiently complete knowledge of
the educational program material, does not allow significant inaccuracies in the answer, has
independently performed all the tasks provided by the program, studied the basic literature
recommended by the program, worked actively in the classroom, showed systematic character of his
knowledge of the discipline, which is sufficient for further study, as well as the ability to amplify it on
his own;

Assessment “good (6)” is given to a student who has displayed a sufficiently complete knowledge of
the educational program material, does not allow significant inaccuracies in his answer, has
independently carried out the main tasks stipulated by the program, studied the basic literature
recommended by the program, showed systematic character of his knowledge of the discipline, which
is sufficient for further study;

Assessment “good (5)” is given to a student who has displayed knowledge of the basic educational
program material in the amount necessary for further study and future work in the profession, who
while not being sufficiently active in the classroom, has nevertheless independently carried out the
main tasks stipulated by the program, mastered the basic literature recommended by the program, made
some errors in their implementation and in his answer during the test, but has the necessary knowledge
for correcting these errors by himself;

Assessment “satisfactory (4)” 1is given to a student who has discovered knowledge of the basic
educational program material in the amount necessary for further study and future work in the
profession, who while not being sufficiently active in the classroom, has nevertheless independently
carried out the main tasks stipulated by the program, learned the main literature but allowed some
errors in their implementation and in his answer during the test, but has the necessary knowledge for
correcting these errors under the guidance of a teacher;

Assessment “satisfactory (3)” is given to a student who has displayed knowledge of the basic
educational program material in the amount necessary for further study and future work in the
profession, not showed activity in the classroom, independently fulfilled the main tasks envisaged by
the program, but allowed errors in their implementation and in the answer during the test, but
possessing necessary knowledge for elimination under the guidance of the teacher of the most essential
errors;

Assessment “unsatisfactory (2)” is given to a student who showed gaps in knowledge or lack of
knowledge on a significant part of the basic educational program material, who has not performed
independently the main tasks demanded by the program, made fundamental errors in the fulfillment of
the tasks stipulated by the program, who is not able to continue his studies or start professional
activities without additional training in the discipline in question;

Assessment “unsatisfactory (1)” is given to a student when there is no answer (refusal to answer), or
when the submitted answer does not correspond at all to the essence of the questions contained in the
task.



5. Methodological materials defining the procedures for the assessment of knowledge, skills, abilities
and/or experience

The time for differentiated classification is 2 academic hours.
During the test, students can use the discipline program and source texts.



