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	Code of discipline
	Name of the discipline
	Type
	Number of hours per week
	The volume of the credits
	ECTS

	
	
	
	Lectures
	Seminar
	Labor.
work
	
	

	FMRPO 8305
	«Software development on the basis of templates and models»
	ОК
	2
	1
	0
	3
	

	List of prerequisite
	"Discrete mathematics", "Programming on algorithmic languages", "Algorithms and Data Structures", Software engineering, Algorithms theory, Programming, Fundamentals of Applied Math statistics.

	Lector's name
	Shakenov K.K., 
Doct. phys.-math. sci), professor (part-time)

	Office hours
	

	e-mail
	shakenov@mail.ru
	
	

	Telephone:
	221-15-77
	auditory
	224

	Course description 
	Assignment of this discipline is training of the highly qualified specialists owning skills of application of the modern information technologies in the sphere of professional area.


	The purpose of the course

	The purpose of discipline is to develop doctoral students in understanding of the principles and concepts that underpin the development of algorithms, arming them with the knowledge and skills sufficient to design and implement the tasks using fast and efficient modern algorithms.

	The learning outcomes
	Doctoral students will be able to have an idea about the different ways of construction and analysis of efficient algorithms, evaluate complexity of algorithms and its dependence on the selected data structure.
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	Organization
the course
	This is an introductory course that will be carried out general knowledge with a large amount of theoretical material, so in preparation for the discipline of a significant role for the textbook and laboratory assignments. 

	Requirements the course
	The study of doctoral discipline should
• gain an understanding of how to design and analysis of efficient algorithms,
• Explore methods of software development and utilization strategy,
• learn to assess the complexity of algorithms and its dependence on the selected data structure.

	Policy on assessment
	Description of independent work 
	The weight
	The learning outcomes

	
	Lecture
Laboratory work
IWST
	25%
50%
25%
100%
	1,2,34,5,6
2,3,4
4,5,6
1,2,3,4,5,6

	
	
	Alphabetic estimation
	Digital estimation (GPA)
	Points (%)
	Traditional estimation

	А
	4
	95-100
	«Excellent»

	А-
	3,67
	90-94
	


	В+
	3,33
	85-89
	«Good»

	В
	3
	80-84
	


	В-
	2,67
	75-79
	


	С+
	2,33
	70-74
	«Satisfactorily»

	С
	2
	65-69
	


	С-
	1,67
	60-64
	


	D+
	1,33
	55-59
	


	D
	1
	50-54
	


	F
	-
	0-49
	«Unsatisfactorily» (chanceless estimation)

	I
(Incomplete)
	-
	-
	«The discipline isn't complete»
(it is not considered at GPA calculation)

	P
(Pass)
	-
	-
	«Pass»
(it is not considered at GPA calculation)

	NP (No Pass)
	-
	-
	«No Pass»
(it is not considered at GPA calculation)

	W
(Withdrawal)
	-
	-
	«Refusal of discipline»
(it is not considered at GPA calculation)

	AW
(Academic Withdrawal)
	
	-
	Removal from discipline for the academic reasons
(it is not considered at GPA calculation)

	AU (Audit)
	-
	-
	«The discipline is heard»
(it is not considered at GPA calculation)

	Get a credit
	
	30-60 50-100
	Get a credit

	Not get a credit
	
	0-29 0-49
	Not get a credit

	R
(Retake)
	-
	-
	Repeated studying of discipline





	
Academic policy course

	All work must be performed and defend within a specified time. Students who do not pass a regular job or received for its implementation less than 50% of points, have the opportunity to work on additional specified job schedule. Students who miss laboratory classes for a good reason, and spend their extra time in the presence of a laboratory, after approval of the teacher. Students who fail to meet all kinds of work, for the exam are not allowed. In addition, when evaluating based on activity and attendance of students during class. 
Be tolerant and respect the opinions of others. Objection was formulated in the correct form. Plagiarism and other forms of unfair work unacceptable. Unacceptable prompting and cheating while putting CDS intermediate and final control 
exam, copying solved problems by others, passing the exam for another student. Student convicted of falsification of any information rate, unauthorized access to the Intranet using cribs will receive a final evaluation of «F». 
For advice on the implementation of independent works (CPC), their delivery and protection, as well as additional information on the material covered and all the other issues that arose in Reading courses, contact the instructor during his office hours.



STRUCTURE, VOLUME AND CONTENT of THE DISCIPLINE

	Week
	Subject: «6D060200» «Software development on the basis of templates and models»     - 3 credits
	

	
	Title of topic
	Hours.
	Task for Self- preparing
	Max. mark

	
1

	Lect.1.Introduction to  Formal methods in the process
Sem 1.  Formal languages and techniques
	2

1

	Background and development of formal methods for the selection criteria.
The specifics of the formal approach to the implementation of the main phase of the technological cycle.
Cleanroom Software Engineering

Preparing to Quiz #1.
	2

4
4

	2
	Lect.2.  Mathematical foundations of formal methods. 
Sem.2.  Formal methods in the process of development of software systems .    Quis#1.
	2

1
	
	2

4

4+10

	3

	Lect.3  The semantic network and ontology
Sem.3.  Predicate calculus, set theory, model theory, category theory
	2

1
	Computational models and frames.
OWL - structured ontology specification language
	2
4
4

	4
	Lect.4. Algebraic specification
Sem.4  Algebraic specification of abstract data types
	2

1
	Polysort algebraic systems 



	2
4
4+10

	5
	Lect.5.  denotational modeling
Sem.5   Denotational simulation of dynamics systems/   Quiz #2.
	2

1
	Denotational semantics of information objects
	2
4
4

	6
	Lect.6.  process Algebra
Sem.6. Calculus of communicating sequential processes (Communicating Sequential Processes, CSP).
	2

1
	Universal properties of CSP-specifications Preparing to Quiz#2, and Mid-Term exam
	2
4
4+10

	7
	Lect.7.  Deductive description
Sem.7.    Deductive description and a logical approach to programming
	2

1
	The analogy between programs and structural evidence. resolutions and Prolog language method
	2
4
4+10

	
	MID_TERM EXAM (100) + Evaluation (RK1). 
	
	
	100

	8
	Lect.8.  Kripke structures
Sem.8.     Modal and dynamic logic
	2

1
	Dependency graph, the operator schemes and Petri nets
	2
4
4

	9
	Lect.9.  Mutates (evolutionary) algebra
Sem.9    Machine of abstract state (MAC)./   Quiz #3.
	2

1
	Language AsmL and verification during execution.
	2
4
4

	10
	Lect.10.  Structural analysis
Sem.10. Structural analysis and decomposition of complex systems
	2

1
	Graphical presentation of the results of the structural analysis.Quiz #3
	2
4
4+10



	11
	Lect.11.  structural analysis
Sem.11. Structural analysis and decomposition of complex systems
	2

1
	Examples of different encoding techniques.
	2
4
4

	12
	Lect.12.  Object-oriented approach
Sem.12.  Object-oriented approach to analysis and design /   Quiz #4.
	2

1
	F-logic - the device logical formalization of the process of object-oriented design.

	2
4
4

	13
	Lect.13.  Component design 
Sem.13.  Component design and architecture description languages.
	2

1
	The principles of the component approach. Examples of architecture description languages: Wright, Rapide.
	2
4
4

	14
	Lect.14.  Formal methods and quality assurance
Sem.14.     Formal methods and quality assurance of software systems
	2

1
	The formalization of the effectiveness of non-functional requirements
	2
4
4

	15
	Lect.15.  Optimization of labor
Sem.15. Optimize labor costs associated with the use of formal methods
	2

1
	Models and algorithms design patterns, Quiz #4 and
preparing to final exam.
	2
4
4+10

	
	Evaluation (RK2)
	
	 See explanations below:
	100

	
	FINAL EXAM 
	
	
	100
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