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The professional test is a comprehensive exam that includes practical tasks 

(three tasks of varying degrees of difficulty) according to the bachelor's program in 

the field of knowledge 12 "Information technologies". The tasks include questions 

on the following normative educational disciplines: object-oriented programming, 

organization of databases and knowledge, and computer design technologies. 

The professional test task was created to identify the knowledge, skills, and 

competencies possessed by a bachelor in the field of knowledge 12 "Information 

technologies" (Table 1). 

 

Table 1 

Basic competences that a bachelor should possess in the field of knowledge 

12 "Information technologies" 

 

Special (professional, subject) competences 

Ability to analyse the design object and subject area 

Ability to design systems, communication and application software, technical 

means and communication and information technologies, networks and systems 

Ability to develop, debug and improve computer-integrated systems software. The 

ability to use modern design technologies in the development of algorithmic and IT 

software 

Ability to use modern design technologies in the development of algorithmic and 

IT software 

Ability to manage the quality of ICT products and services throughout their life 

cycle 

Ability to develop and use methods and mathematical and computer models of 

fundamental and applied disciplines for processing, analysis, synthesis and 

optimization of the results of professional activity, using methods of formal 

description of systems 
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STRUCTURE OF THE EXAMINATION TICKET 

FOR THE PROFESSIONAL TEST 

 

Test tasks include tasks, the total score of which is 200-grade points. 

 

CONTENT OF PROFESSIONAL ENTRANCE TESTS 

 

Topic 1. Basic concepts of the object-oriented approach 

1.1. Simple and complex software systems. 

Decomposition of software systems. Methods of decomposition. Object-

oriented decomposition. The concept of an object. Characteristics of the object. 

The concept of class. The relationship between a class and its object. Object-

oriented analysis and its purpose. The concept of the subject area. The main types 

of requirements for the software system. 

1.2. Object-oriented design. 

Elements of application architecture. Definition of subject area classes. 

Principles of class design. Object-oriented programming. Principles of object-

oriented approach: abstraction, encapsulation, hierarchy, polymorphism. 

Topic 2. Introduction to the Microsoft.NET platform and the C# 

language 

2.1. Microsoft.NET platform. 

Microsoft.NET platform architecture, application development tools, program 

compilation and execution, base class library, and typing system. 

2.2. General information about the C#: 

Features of language use, alphabet, data types, comparison of value types and 

reference types, built-in value types, built-in reference types, one-dimensional and 

multi-dimensional arrays, operations, operators, program structure, comments, 

features of using functions, parameter transfer mechanisms, namespaces, the basics 

of using the .NET base class library 

Topic 3. Implementation of the main concepts of object-oriented 

programming in the C# language 

3.1. Abstract data types. 

Abstract data type design. Syntax of structures and classes in C#. Class 

elements. Access to class elements. Reference to this. Overloading class methods. 

3.2. Objects in the program. 

Object creation sequence. Constructors. Basic properties of constructors. 
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Freeing memory. Garbage collection system. Static data and methods: purpose, 

properties, features of use. Aggregation relation. Implementation of aggregation in 

the C# language. Inheritance relationship. Inheritance syntax in C#. Initialization 

of the base class object. Options for using inheritance. Overriding methods. 

Prohibition of inheritance. String representation of the object. 

3.3. Implementation of the principle of polymorphism in the C# language. 

Early and late bonding. Virtual methods. Abstract classes and methods. 

Implementation of polymorphic behaviour based on an abstract class. Rules of 

application of abstract classes. Interfaces. Implementation of polymorphic 

behaviour based on the interface. Rules for using interfaces. Principles of operation 

overloading. Features of using the operator function. Indexers. Properties. 

3.4. Handling of exceptional situations 

Types of errors in programs. Problems with the traditional approach to error 

handling. Exception handling mechanism. .NET Standard Library exception 

classes. Exception handling syntax. Arithmetic overflow check. 

Topic 4. Microsoft .NET Framework standard class libraries 

4.1. Sources and consumers of data. 

General information about data input-output streams. Algorithms of data 

input-output flows. Core classes of the .NET standard library to support data I/O. 

4.2. Collections. 

General information about collections. Core Elements and Data Structures of 

the .NET Collections Standard Library Typed Collections. 

4.3. String data type. 

Features of the implementation of the string data type in the .Net platform. 

Classes of the .NET standard library for string representation and features of their 

use. String formatting. Purpose and use of regular expressions. Support for regular 

expressions in the .NET standard library. Special characters used in regular 

expressions. 

4.4. Attributes. 

Introduction to attributes. Program elements to which attributes can be 

applied. Defined attributes. Using conditional compilation attributes. Compile 

module level attributes. 

4.5. Saving and restoring the state of objects in .NET 

Serialization and deserialization. "Graph" of objects during serialization. 

Creation of classes whose objects can be serialized. Serialization and 

deserialization processes. Serialization formats. Serialization and deserialization of 
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objects in binary and XML formats. 

Topic 5. Development of DLL libraries 

5.1. Libraries and their use. Static and dynamic libraries. DLL libraries. 

5.2. Development of a DLL library on the Microsoft .NET platform. 

Topic 6. Fundamentals of event-driven programming 

6.1. Delegates and events. 

General information about delegates. Declaring and using delegates in C#. 

Anonymous methods. Group delegates. General information about events. 

Generating events. 

6.2. The basics of using Windows Forms technology 

"Traditional" programming model on the .NET platform. "Windows 

programming" model on the .NET platform Windows Forms technology. General 

structure of a graphical user interface application on the .NET platform. 

Developing Windows Forms applications using an integrated environment. Form-

level events. 

Topic 7. Development of graphical user interfaces 

7.1. Fundamentals of Windows Forms application architecture. 

Event model in Windows Forms. Dialogue boxes. Basic visual control 

elements: properties and use. "Collection" of visual form controls. Using basic 

visual control elements. Form components to exclude erroneous data entry by the 

user. Using visual controls "tree" and "table". Work with data in XML format. 

7.2. Using the graphical capabilities of the Microsoft .NET platform 

Features of the graphic output of data. Logical coordinate system. GDI+ 

namespaces. Redraw message handling. Programmatic generation of a redraw 

message. GDI+ graphic objects. Using brushes, pens and fonts. Work with graphic 

images. 

Topic 8. Software product deployment 

8.1. Structure of the compilation module. Private and shared compilation 

modules. A global cache of compilation modules. 

8.2. Creation of shared compilation modules. General information about 

application deployment. Types of deployment. Installation and deployment 

projects. 

Topic 9. Database systems. Basic concepts and architecture  

9.1. Basic concepts of databases. Infological and datalogical levels. Three 

"no" rule. Concepts of "information system", "data bank" and "database". Concept 

of DBMS, their advantages and disadvantages. 
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9.2. Database architecture. Conceptual level. External level. Internal level. 

Topic 10. Data models 

10.1. Data modelling. 

Concept of data modelling. Classification of models. Hierarchical data model. 

Hierarchical data structure. Operations on the hierarchical structure, its advantages 

and disadvantages. 

Network data model. Network data structure. Operations on the network 

structure. Advantages and disadvantages of the network model. 

10.2. Relational data model 

Relational data structure. Basic concepts and definitions. 

Relational algebra. Operations of relational algebra. Examples of application 

of relational algebra. Properties of relational algebra operations. 

10.3. Semantic modelling of the subject area 

Model "essence - connection". Concept of essence, properties, connection. ER 

modelling of the subject area. Types of ER diagrams. Types of communication on 

ER diagrams. Database design using the ER-modelling method. 

10.4. The theory of normalization of the relational data model 

Anomalies when performing operations in the database. Functional 

dependencies. Axiomatics of functional dependencies. Logical derivation of 

functional dependencies. Armstrong's axioms. Lossless decomposition. Heath's 

theorem. Definition of the first normal form. Incomplete functional dependencies 

and second normal form. Transitive dependencies and the third normal form. 

Boyce-Codd normal form. Multivalued dependencies. Feigin's theorem and the 

fourth normal form. Connection dependencies are fifth normal form. General 

normalization procedure. Denormalization of relations. 

Topic 11. SQL language 

11.1. Database schema operations. Creating a database. CREATE 

DATABASE statement. Creating a table. CREATE TABLE statement. 

Modification of the table. ALTER TABLE statement. Deleting a table. DROP 

TABLE statement. Deleting a database. DROP DATABASE statement. 

11.2. Data retrieval tools. Basic language constructs designed to select data. 

Expressions, conditions, and operators. Selecting from multiple tables. Use of 

aggregate functions. GROUP BY, HAVING, ORDER BY phrase. Subqueries 

11.3. Data manipulation tools. Adding rows to a table. INSERT statement. 

Updating data. UPDATE operator. Deleting rows from a table. DELETE operator. 

Topic 12. Database design 
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12.1. Database design methodology. Stages of database design. Analysis of 

the subject area. Conceptual modelling of the subject area. Logical and physical 

design. 

12.2. Functions of the database design administrator group. 

Topic 13. Transactions and data integrity 

13.1. Data integrity. 

The concept of integrity constraints. NULL values and three-valued logic. 

The integrity of entities and foreign keys. Operations that violate referential 

integrity. Strategies for maintaining referential integrity. 

Domain, attribute, tuple, relation, and database constraints. Integrity 

Constraints in SQL. 

13.2. Transactions and data integrity. Problems of parallel operation of 

transactions 

Concept of transaction. Properties of transactions. Implementation of 

transactions by means of SQL. 

Concept of transaction mix. Problems of parallel operation of transactions. 

The problem of losing updated results. The problem of unfixed dependency 

(reading "dirty" data, unrepeatable reading). The problem of incompatible analysis. 

Implementation of isolation of transactions by means of SQL. 

Topic 14. Technologies of computer design and modelling of information 

systems 

14.1. Composition and content of the principles of structural methods and 

structural analysis for IS design. 

Basic ideas of structural methods. Methods of analysis of complex systems. 

The concept of "black box". Basic criteria of "black box" functions. The principle 

of hierarchy as the basic principle of building a complex system into subsystems. 

Building a complex system in the form of a hierarchy of "black boxes" and 

organizing connections between them. Classification of principles of structural 

analysis. Basic and non-basic principles. Principles of decomposition and 

hierarchical arrangement. The essence of the principles of hierarchy, 

decomposition, notations. Classification of structural methodologies and methods 

of their construction. 

14.2. Classification of structural methodologies. 

SADT methodologies, Gain-Sarson structural system analysis, Yodan-De 

Marco structural analysis and design, Jackson systems development, Varnier-Oppa 

structural systems development, Ward-Mellor and Hatley real-time systems 
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analysis and design, Martin information modelling. Structure maps of Constantine 

and Jackson. 

Concept of module, conditional and cyclic calls, conditional and iteration 

node, structural and procedural blocks. Concept of project specification, mini-

specification. Methods of building structural methodologies and their comparative 

analysis. 

Topic 15. The concept of the SADT methodology and the principles of 

SADT model construction and diagram decomposition. Purpose of the IDEF0 

standard and the main components of the diagram 

15.1. Basic elements and rules for building the SADT model. 

Composition of SADT functional model elements: functional block and 

interface arcs. Purpose of interface arcs. Detailing of diagrams based on the 

detection of subfunctions and the use of the principle of decomposition. Concept of 

parent and "descendant" diagrams. The principle of inheritance of properties (arcs) 

of parent diagrams on decomposition diagrams. Decomposition diagram tree. 

15.2. The IDEF0 standard is the development of the SADT methodology for 

designing systems and structural-functional modelling of processes for the 

automation of enterprise management tasks. 

The concept of contextual and decomposed diagrams of the IDEF0 standard. 

The composition and purpose of the interface arcs of the IDEF0 standard diagrams. 

Decomposition principles and rules for using and transferring block interface arcs 

to lower-level diagrams. Assignment of control and input feedback and their use in 

IDEF0 diagrams. Notation of elements on IDEF0 diagrams of different levels of 

decomposition (principle of continuity). 

Methods of assessing the balance of diagrams during their decomposition. 

Quantitative assessment of the decomposition process based on indicators of 

balance. 

Topic 16. Standards for describing threads of works and data when 

applying CASE technologies 

16.1. Purpose, Notation, and Structure of Data Flow Diagrams (DFDs). 

Yodan and Hein-Sarson notations for modelling DFD diagrams. Peculiarities 

of their use in flow models. The composition and purpose of the main elements of 

DFD diagrams: external entities, processes, systems (subsystems), data stores, and 

data flows. 

16.2. Principles of construction and decomposition of DFD diagrams. 

Notation of DFD diagrams. Construction of a context diagram based on the 
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definition of connections between the modelled system and the external 

environment. Stages of diagram construction. Principles of decomposition and 

construction of a hierarchy of DFD diagrams: simultaneous decomposition of data 

and processes, the one-time definition of the same processes, and placement of a 

small number of elements on one diagram. 

Topic 17. CASE tools for analysis and synthesis of project solutions. 

Classification and characteristics of CASE-tools for automating structural 

methodologies of IS project development 

17.1. Structure, functional features of CASE tools. 

Composition of the main components of the integrated CASE package. 

Classification features of CASE tools. A general characteristic of CASE tools. 

17.2. Characteristics of software products of CASE-tools. 

Characteristics of CASE tools: AllFusion Modelling Suite, Design/IDEF, 

EasyCASE, Vantage Team Builder, S-Designer, SILVERRAN, Visible Analyst, 

Oracle Designer/2000, Ramus Educational. Means of functional, informational and 

dual modelling. Comparative analysis of CASE tools for IS design. 
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