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In the course students plan to master the basics of programming, definition to solve the problem of programming
technology, language, programming system, instrumental environment, implementation of functional and object
decomposition of the program according to the chosen programming technology, program code development,
correction of syntactic and semantic errors and code refactoring, program debugging and testing, programming of

Course Description

dynamic data structures, exception handling.




The course is taught to full-time students majoring in information technology. Active and creative forms of
conducting classes are used in teaching the discipline. The task of the course involves providing students with
knowledge about algorithmization and its use to solve practical problems, learn to program in C/C ++.

Prerequisites: Higher mathematics; Discrete mathematics;

Co-requisites: Object-oriented programming, Data structures and algorithms

Course aim and tasks

The aim of the course "Programming" is: 1) formation of competencies necessary for abstract thinking, analysis and
synthesis in the implementation of algorithmization and programming; 2) development of students' professional style of thinking on
algorithmization; 3) providing knowledge of the theory of algorithms and constructions of programming languages (on the example
of C), necessary for further study of special disciplines and for practical engineering activities; 4) developing students' ability to use
the acquired knowledge in program development.

Tasks of discipline. To provide students with knowledge about algorithmization and its use for solving practical problems, to
teach programming in C/C++.

Expected learning outcomes
A student who has successfully completed the discipline must master the basics of algorithmization and programming,
compose algorithms and program them using C/C++, programming paradigms, fundamental data structures, structural
programming, programming languages, recursion, programming dynamic structures data, algorithms and data structures; processing
standard and non-standard exceptions, modeling, designing and developing algorithms, assessing their complexity; plan and

effectively organize the work of compiling programs in the C language.

Autumn semester

Thematic and calendar plan of studying the course

No Lecture topic” Practical class Laboratory work Student’s independent work
of topic” topic” Content Hours Literature
week
1 Introduction. Linear algorithms. | Linear algorithms. | Elaboration of lecture 9 [15, C.14-40]
Information Implementation in | material. Preparation
Technology the C language. for laboratory work
Introduction. Nel and practical
Information and work Nel.
its presentation. Independent work on
Binary program development
arithmetic. for laboratory work
Lit. [15, pp.14- Nel.
40]
2 Introduction. Linear algorithms. | Linear algorithms. | Elaboration of lecture 9 [15, C.14-40]
Computer Implementation in | material. Preparation
systems the C language. for laboratory work
The general Nel and practical
structure of the work Nel.
computer. Independent work on
Computer program development
systems and for laboratory work
their Nel.
components.
Application
software. System
software.
Programming
paradigms.
Lit. [15, pp.14-
40]
3 Algorithms and Branched Elaboration of lecture 9 [3, C.12-27]
their properties. algorithms. material. Preparation
Basic concepts for laboratory work
Algorithms and Ne2 and practical
algorithmization. work Ne2,




The concept of
algorithm.
Algorithms and
their properties.
The concept of
algorithms and
their properties.
Algorithm
properties. Step-
by-step detailing
method. Forms
of algorithms.

Independent work on
program development
for laboratory work
No2.

Lit. [3, pp.12-
27]
Algorithms and Branched Elaboration of lecture [3, C.12-27]
their properties. algorithms. material. Preparation
Types of for laboratory work
algorithms Ne2 and practical
Recording of the work Ne2,
algorithm in the Independent work on
form of block program development
diagrams. for laboratory work
Examples. Basic Ne2.
algorithmic
structures.
Following.
Branching.
Repetition.
Examples. Types
of basic
structures of
algorithms. The
concept of the
program.
Lit. [3, pp.12-
27]
Introduction to C Programming of Elaboration of lecture 1, C.7-18; 2,
Introduction to loop algorithms. material. Preparation C. 6-12; 5-14]
the C for laboratory work
programming Ne3 and practical
language. work Ne3,
Alphabet and Independent work on
language program development
dictionary. for laboratory work
Identifiers. Basic Nes.
data types. Type
modifiers.
Lit. [1, pp.7-18;
2, pp. 6-12; 5-
14]
The structure of Programming of | Linear algorithms. | Elaboration of lecture [1, C.7-18; 2,
the language loop algorithms. Implementation in | material. Preparation C. 13-20; 5-
program C the C language. for laboratory work 14]

Constants. Prefix
and suffix forms.
Expressions and
operations.
Decimal, octal

Ne3 and practical
work Ne3.
Independent work on
program development
for laboratory work




and hexadecimal
representation.
Identifiers.
Keywords.
Comments.
Language
standards C.
Lit. [1, pp.7-18;
2, pp. 13-20; 5-
14]

Ne3.

The structure of

Arrays. Working

Elaboration of lecture

[1, C.19-30; 2,

the language with one- material. Preparation C. 27-48; 5-
program C. dimensional arrays. for laboratory work 14]
Standard Ne4 and practical
functions work Ne4.,
The structure of Independent work on
the Pascal program development
language for laboratory work
program. Ned.
Prototypes of
functions.
Guidelines for
including the
contents of files.
Basic input-
output tools.
Function output
specifications.
Data entry using
standard
functions.
Lit. [1, pp.19-30;
2, pp. 27-48; 5-
14]
General Arrays. Working Branched Elaboration of lecture 1, C.31-111;
information with one- algorithms. material. Preparation 2, C.17-26; 5-
about operators | dimensional arrays. | Implementation in | for laboratory work 14]
General the C language. Ne4 and practical
information work Ne4.
about operators. Independent work on
Folded operator. program development
Empty operator. for laboratory work
Expressions. Ne4.
Operation sign.
Types of
arithmetic
operations.
Priority of
operations.
Lit. [1, pp.31-
111; 2, pp. 17-
26; 5-14]
General Two-dimensional Programming of | Elaboration of lecture [1, C.85-111;
information arrays. cyclic algorithms. | material. Preparation 2,C.17-27; 5-
about operators Implementation in | for laboratory work 14]
Branching the C language. Ne5 and practical

operator, its
forms. Logical

work No5.
Independent work on




program development
for laboratory work
Nes.

operations.
Compiled
assignment
operators.
Conditional
selection
operation.
Lit. [1, pp.85-
111; 2, pp. 17-

27;5-14]
1, C.85-111;

Elaboration of lecture 9

Arrays. Working
with one-
dimensional
arrays.
Implementation in
the C language.

2, C. 17-27; 4-

Two-dimensional
14]

arrays.

material. Preparation
for laboratory work
Ne5 and practical
work Ne5.
Independent work on
program development

for laboratory work
Nos.

General
information
about operators
Using a comma.
Loop operators.
Operator with
parameter and its
features.
Operators of
cycle-while and
cycle-do, their
differences.
Lit. [1, pp.85-
111; 2, pp. 17-

27; 4-14]
[1, C.183-234;

Elaboration of lecture 9

2, C. 27-47; 4-

Functions.
14]

material. Preparation
for laboratory work
Ne6 and practical
work Ne6.

Independent work on
program development
for laboratory work
Nob6.

Functions in the
C language
Announcement
and definition of
functions.
Arguments,
parameters,
examples.
Transfer
parameters by
value and by
link. Return
from function
and return
values.
Arithmetic
functions.
Recursion.
Recursive calls.
Direct and
indirect
recursion. Basic
principles of
structural
programming.
Different types
of functions.
Lit. [1, pp.183-
234; 2, pp. 27-

47; 4-14]
9 [1, C.125-140;

Elaboration of lecture

12

Arrays
Description of

Functions.

Two-dimensional
arrays.

material. Preparation

Implementation in

arrays. Arrays of

for laboratory work

2, C.29; 3,
C.44-59, 105-




elements. Array
declarations.
Access to array
components,
one- and n-
dimensional
arrays.
Examples.
Sorting and
search methods.
Computational
complexity of
algorithms. Lit.
[1, pp.125-140;

the C language.

Ne6 and practical
work Ne6.
Independent work on
the development of a
program for
laboratory work Ne6.

117; 4-14]

2,pp. 29; 3,
pp.44-59, 105-
117; 4-14]
13 Strings Strings Functions. Elaboration of lecture [1, C.311-362;
Strings. Implementation in | material. Preparation 2, C. 54-60; 4-
Concepts and the C language for laboratory work 7 14]
announcements. and practical work
Indexes of string Ne7. Independent
elements. Merge work on the
strings. development of a
Comparison of program for
lines. Input - laboratory work No7.
output lines.
Other functions
for string
processing.
Examples.
Lit. [1, pp.141-
163; 2, pp. 52-
53; 4-14]
14 Files Strings Strings. Elaboration of lecture 1, C.311-362;
Files. Definition. Implementation in | material. Preparation 2, C. 54-60; 4-
File types. the C language for laboratory work 14]
General rules for Ne7 and practical
all file types. work No7.
Text files. Independent work on
Algorithm for the development of a
creating a text program for
file, reading, laboratory work Ne7.
writing, writing
to a text file.
Features of
application of
standard
functions and
procedures when
working with
files.
Lit. [1, pp.311-
362; 2, pp. 54-
60; 4-14]
15 Pointers. Streams and files. Elaboration of lecture [1, C.112-124;
The concept of | Working with text material. Preparation 2, C. 34-35; 4-
files. Structures. for laboratory work 14]

pointers.




Creating
pointers.
Announcement
of pointers.
Pointers and
types of
variables.
Pointers and
arrays. Transfer
arrays to
functions.
Dynamic data
structures.
Lit. [1, pp.112-
124; 2, pp. 34-
35; 4-14]

Ne8 and practical
work Ne§8.
Independent work on
the development of a
program for
laboratory work Ne8.

16

Structures,
associations and
non-standard
data types.
The simplest
structures.
Complex
structures.
Arrays of
structures.
Lit. [1, pp.112-
124; 2, pp. 30-
31; 4-14]

Streams and files.
Working with text
files. Structures.

Streams and files.
Working with text
files. Their
implementation in
the C language.

Elaboration of lecture
material. Preparation
for laboratory work
Ne8 and practical
work Ne8.
Independent work on
the development of a
program for
laboratory work Ne8.

[1, C.112-124;
2,C.30-31; 4-
14]

17

Additional
information
about pointers
Pointers to
pointers. The
difference
between
dynamic and
static data.
Stack, queue,
binary tree.
Lit. [1, pp.246-
295; 2, pp. 35; 4-
14]

Final class

Final class

Final class

11

[1, C.246-295;
2, C. 35; 4-14]

Note: ™ Lectures, practical classes last two hours; the sequence of classes is determined by the schedule (may not correspond to the

numbered weeks)




Course policy.

The organization of the educational process in the course meets the requirements of the provisions on the organizational
and educational support of the educational process, educational program and curriculum. The student is obliged to attend lectures,
practical and laboratory classes according to the schedule, not to be late for classes, to perform tasks according to the schedule. The
student is obliged to complete the missed practical or laboratory lesson in full and report to the teacher no later than one week
before the next certification. The student must prepare for practical classes on the relevant topic and be active. Acquisition by a
person of knowledge of the discipline or its separate sections in non-formal education is credited in accordance with the
Regulations on the procedure for re-enrollment of learning outcomes in KhNU (http://khnu.km.ua/root/files/01/06/03/006.pdf ).

Learning outcomes assessment criteria.

Current control is carried out during lectures, practical and laboratory classes, as well as on the days of control activities
established by the work plan of the discipline. Semester tests are conducted in the form of exam, credit and defense of the course
project. At the same time, the results of the current control are taken into account when deriving the final assessment.

The teaching of the discipline uses such types of classes as lectures, laboratory work, practical work, individual counseling
and guidance of independent student work.

Each type of work required for the discipline is graded on a four-point scale. The semester final grade is defined as the
weighted average of all types of academic work performed and passed positively, taking into account the weighting factor.
Weights vary depending on the structure of the discipline and the importance of its individual types of work. A student who scored
a positive weighted average score for the current work and did not pass the exam is considered to have failed.

When assessing students' knowledge, various means of control are used, in particular: oral examination before admission to
laboratory work - is carried out at the beginning; mastering the theoretical material on the topic is checked by test control; the
quality of performance, acquisition of theoretical knowledge and practical skills is checked by defending each laboratory work in
accordance with the work program of the discipline and the working curriculum.

The assessment, which is set for the laboratory lesson, consists of the following elements: oral examination of students
before admission to laboratory work; knowledge of theoretical material on the topic; the quality of the protocol and graphic part;
the student's ability to justify constructive decisions; timely protection of laboratory work. To complete the discipline program, the
student must receive 12 (autumn semester) and 8 (spring semester) grades for laboratory work in each semester.

The term of defense of laboratory work is considered timely if the student defended it in the next lesson after the work.

The student must complete the missed laboratory lesson in the laboratories of the department within the period set by the
teacher with registration in the relevant journal of the department, but not later than two weeks before the end of theoretical classes
in the semester.

When assessing students' knowledge, the teacher is guided by the following criteria.

The student receives an "excellent” grade on the ECTS-A scale (see grading scale) for deep and complete mastery of the
content of educational material in which he is easily oriented, the conceptual apparatus, the ability to connect theory with practice,
solve practical problems, express and substantiate their judgments. Excellent assessment involves a competent, logical
presentation of the answer (both orally and in writing), quality exterior design. The student must acquire practical skills in
compiling various algorithms and developing programs based on these algorithms. The grade "excellent" is given to a student who
has deeply mastered the operators, functions and procedures of the C language and is able to rationally apply them, knows the
techniques and is able to use them in compiling algorithms and programs. The student should not hesitate to change the question,
should make detailed and generalizing conclusions.

The student receives a grade of "good" on the ECTS-B scale for full mastering of the study material, mastery of the
conceptual apparatus, orientation in the studied material, conscious use of knowledge to solve practical problems, competent
presentation of the answer, but in the content and form of the answer (errors), vague wording of patterns, etc. The student's answer
should be based on independent thinking.

The student receives a grade of "good" on the ECTS - C scale for the correct answer with one significant error.

Grades "satisfactory", according to the ECTS - D scale, deserves a student who has shown knowledge of the basic
curriculum in the amount necessary for further study and practical activities in the profession that copes with the practical tasks
provided by the program. As a rule, the student's answer is based on the level of reproductive thinking, the student knows little
about the structure of the course, makes mistakes in the answer, mastered and acquired practical skills in compiling programs, but
made inaccuracies. He hesitates in answering the modified question, however, the student has the knowledge that allows him
under the guidance of the teacher to eliminate inaccuracies in the answer.

Grades "satisfactory", according to the ECTS - E scale, the student deserves for incomplete mastery of the program
material, but he gained knowledge and acquired practical skills in developing programs in the C language.

The grade "unsatisfactory", according to the ECTS - FX scale, is given when the student has disparate, unsystematic
knowledge, can not distinguish between primary and secondary, errors in defining concepts, distorts their meaning, chaotically and
uncertainly presents material, can not use knowledge in solving practical tasks. As a rule, a grade of "unsatisfactory" is given to a
student who cannot continue his studies without additional knowledge of the course.

The grade "unsatisfactory"”, according to the ECTS - F scale, is given to the student for complete ignorance and
misunderstanding of the study material or refusal to answer and involves re-learning the student in the discipline.


http://khnu.km.ua/root/files/01/06/03/006.pdf

Each type of work is evaluated on a four-point scale. The semester final grade is defined as the weighted average of all
types of work.



Structuring the course by types of work and assessing learning outcomes
for full-time students in the semester according to weighing coefficients

Classwork Independent, individual work Semester control
(Pass/ fail test)
I semester
Laboratory work Ne: Practical classes Ne Test Tests Exam
control:
1,2[34]56[78]/ 9 [10]11]12] 1 [2[3]4]5]6]7]8] 9| Ti1-17 T8 [ T9-12 [T13-17
WC: 0,2 WC: 0 0,1 0,1 0,1 0,1 0,4

Abbreviations: T — topic of the course; WC — weighing coefficient.

Assessing tests. The thematic test for each student consists of twenty-five test items, each of which is
graded one point. The maximum amount of points that a student can score is 25.

The assessment is based on a four-point scale.

The correspondence of the scored points for the test to the grade given to the student is presented in
the table below.

Scored points for the test 1-11 12-14 15-22 23-25
Grade 2 3 4 5

30 minutes are allotted for testing. Testing is performed using a modular learning environment
MOODLE. The student registers the correct answers online in the modular environment MOODLE. After 30
minutes, students complete the test and send their answers to the server. The teacher announces the results of
testing according to the journal of assessments of the modular environment MOODLE.

If a student receives a negative grade, he must retake it in the prescribed manner, but always before
the next control.

The final semester grade according to the national scale and the ECTS scale is set in an automated
mode after entering all the grades in the electronic journal. The ratios of the domestic assessment scale and
the ECTS assessment scale are given in the following table.

To move from the national grade to the ECTS scale, you need to find the arithmetic mean of the
national scale, multiply it by the appropriate weighting factor and, adding all the components, get the sum of
points that will determine a particular ECTS grade.

Correspondence of the national and ECTS grading scales

ECTS Institutional Institutional Assessment criteria
grade score scale grade
A 4,75-5,00 5 Excellent — deep and complete mastery of educational material and
demonstrating relevant skills and abilities.
B 4,25-4,74 4 Good — complete knowledge of the material with a few minor errors.
©
C 3,75-4,24 4 % Good — correct answer in general with two to three significant errors.
D 3,25-3,74 3 Q- | Satisfactory — incomplete mastery of the program material but sufficient
for practical activities in the professional field.
E 3.00-3,24 3 Satisfactory — incomplete mastery of the program material that meets
the minimum assessment criteria.
FX 2,00-2,99 2 Unsatisfactory — unsystematic knowledge and inability to continue
studies without additional knowledge of the course.
e
[<3]
F 0,00-1,99 2 8 | Unsatisfactory — serious further work is needed and the course is to be
retaken.
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Questions for the final test in the course
. Information technologies and systems
. History of computer technology
. History of operating systems, their main common implementations
. Information and its presentation
. Binary arithmetic
. General structure of the computer
. Computer systems and their components
. The concept of algorithms and their properties
. Step-by-step detailing method

. Recording of the algorithm in the form of block diagrams
. Forms of representation of algorithms

. Types of basic structures of algorithms

. Alphabet and dictionary of language C

. Basic data types

. Constants

. Identifiers

. Keywords

. Comments

. Language standards C

. The structure of the language program C

. #include Directive

. The main means of input-output

. General information about operators

. Expressions

. Branching operator

. Logical operations

. Compound assignment operators

. Conditional selection operation

. Using a comma

. Cycle operators

. Cycle with postcondition, example program
. FOR cycle

. Cycle with a prerequisite, an example of a program
. Announcement and definition of functions

. Recursive call

. Arrays of elements

. Multidimensional arrays

. The method of pairwise permutation of elements
. The method of the smallest elements

. Binary search method

. The concept of pointers

. Creating pointers

. Announcement of pointers

. Pointers and types of variables

. Pointers and arrays

. Transfer of arrays in functions

. The concept of strings

. Ways to allocate memory

. Functions of input and output of characters and lines
. Increment and decrement operations

. Operator continue

. Break operator

. Return the values of the function using the return operator
. Prototypes

. Additional assignment operations

. Object code files, executables, and libraries
. IF branching operator

. Compound literals.

. Interaction with files.

. Standard files.

. The fopen () function.



62. File compression program.
63. Input - output files.

64. Random access to files

65. The simplest data structures
66. Complex structures.

67. Arrays of structures.

68. Initialization of structures.

TEACHING AND LEARNING MATERIALS
The educational process in the course is provided with all necessary educational materials and guidelines in MOODLE
environment.

RECOMMENDED LITERATURE

1. Seacord R. Effective C: An Introduction to Professional C Programming. - San Francisco, California, No Starch Press,
2020. - 272 p.

2. Gustedt J. Modern C. - Shelter Island, Manning, 2020. — 408 p.

3. King K.N. C programming: a modern approach. - W. W. Norton & Company, 2020. — 832 p.

4. Harwani B.M. Practical C Programming: Solutions for modern C developers to create efficient and well-structured
programs. — Birmingham, Packt Publishing, 2020. — 616 p.

5. Hubert H.W. Intermediate C programming for the PIC microcontroller: simplifying embedded programming. - Berkeley,
CA, Apress L. P., 2020. — 318 p.

6. Winkle L.Van. Hands-On Network Programming with C: Learn socket programming in C and write secure and optimized
network code. — Birmingham, Packt Publishing, 2019. — 478 p.

7. Harwani B.M. C programming cookbook: over 40 recipes exploring data structures, pointers, interprocess communication,
and database in C. - Birmingham, UK, Packt Publishing, 2019. — 344 p.

8. Joyce P. Numerical C: applied computational programming with case studies. - Berkeley, CA, Apress, 2019. — 312 p.

9. McGrath M. C Programming in easy steps: Updated for the GNU Compiler version 6.3.0 and Windows 10 5th Edition. - In
Easy Steps Limited, 2018. — 192 p.

10. Kane W, C programming for business. Book one, Introduction to problem solving in C language. - Choice Publishing,
2017. - 284 p.

Program creator: 2/ Dr. Sc., prof. V.V. Martynyuk
Approved:

Head of the department: Dr. Sc., prof. L.P. Bedratyuk

Guarantor EP «SE»: Cf/_-’é PhD, assoc. prof. L.P. Bedratyuk
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Anomauin oucyuniinu
B naucuumuiiHi MmiIaHyeThCs OCBOEHHS CTYJCHTAMHU MaTepialy 3 OCHOB MMPOrpaMyBaHHS, BU3HAUCHHS I BUPIIICHHS 3a/adi
TEXHOJIOTIT MPOTrpaMyBaHHs, MOBH, CUCTEMH IPOTrpaMyBaHHs, IHCTPYMEHTAJIBHOTO CEPEIOBHINA, 3MIACHCHHS (DYHKI[IOHAIBHOI Ta
00’€KTHOT AEKOMIIO3HIIii MPOrpamMul BiAIIOBIAHO 10 00paHOi TEXHOIOTIi MporpaMyBaHHS, BUKOHAHHS PO3POOKH KOy IPOTPaMH,
BUIIPABIICHHS! CHHTAKCHYHHMX Ta CEMAHTHYHUX MOMMJIOK Ta pedaKkTOPHHI KOy, HAIArO/PKyBaHHS Ta TECTYBaHHS MPOIPaMH,
MIpOTpaMyBaHHs JHHAMIYHAX CTPYKTYP JaHHUX, 00pOOJICHHS BUKIIIOUYCHb.



JucumIutina BUKJIAIAETHCS U CTYACHTIB IeHHOT JOPMHU HaBYaHHS CIIEIiajbHOCTEH raiy3i iHpOpPMaIifHUX TEXHOJIOTIH.
[lpu BuUKITagaHHI AWCIUILUTIHK BUKOPHUCTOBYIOTHCS AaKTHBHI 1 TBOpYl ()OPMHU MPOBCACHHS 3aHATh. 3aBAAaHHS IUCIHILTIHA
nependoavyae HaJaHHs CTyJCHTaM 3HaHb IIPO AITOPUTMI3AIlIO Ta il BUKOPUCTAHHS JUI PO3B’SI3yBaHHS NPAKTHYHUX 3a]a4, HABUUTH
nporpamyBaTu MoBoto C/C++.

Ilpepexgizumu: BUIIa MaTeMaTHKa; TUCKPETHA MaTeMaTHKa; KopeKkeizumu: 00’ €KTHO-OPIEHTOBAaHE MpPOrpaMyBaHHS,
CTPYKTYPH JAaHHX 1 JITOPUTMHU.

Mema oucyunninu: 1) GopMyBaHHS KOMIIETCHTHOCTEH, HEOOXiTHUX IJIs1 aOCTPaKTHOTO MUCIICHHS, aHAJI3Y Ta CHHTE3Y IpH
3MIACHEHH] aJTOpUTMi3allil Ta IporpaMyBaHHi; 2) pO3BUTOK y CTYICHTIB ()aXOBOT'O CTHIJIIO MHUCJICHHS 3 alNTOpUTMi3allii; 3) HagaHHI
3HaHb 3 TEOPii ANTOPUTMIB Ta KOHCTPYKII MOB mporpamMyBaHHs (Ha npukiani MoBu C), HEOOXITHUX AJIS ITONAIBIIOTO BUBYCHHS
cHeLiaIbHUX JUCIUILTIH Ta sl MPAaKTHYHOT IHKEHEepHOT TisUIbHOCTI; 4) BUpOOJIEHHS y CTYACHTIB BMIHHSI BAKOPUCTOBYBAaTH HaOyTi
3HAHHS NP PO3poOI porpam.

3ae0anna Oucyunninu. Hagat cTyZeHTaM 3HaHHS NPO ITOPUTMI3alilo Ta ii BUKOPHCTaHHS JUIS PO3B’SI3yBaHHS
MPaKTHYHMX 337124, HABYUTH IIporpamyBaTi MoBoto C/C++.

OuiKyeani pe3y1bmamu HAGUAHHAA.

CryneHTt, SKMH YCHIIIHO 3aBEpIIUB BHBUCHHS TUCHUIUIIHK, TOBHMHEH OBOJIOJITH 3HAHHSAMH IPO OCHOBH
ITOpHUTMI3allii Ta MporpaMyBaHHs, CKJIaJaTH alTOPUTMH Ta TPOrpaMyBaTH iX 3 BHKOpHCTaHHsM MoBu C/C+t,
napaurMu MpOrpamyBaHHs, (QyHIAMEHTaJbHI CTPYKTYPH JaHHX, CTPYKTYpPHE IMpOTpaMyBaHHs, KOHCTPYKII MOB
[IpOTrpaMyBaHHs, PEKYPCilo, MPOorpaMyBaHHs AUHAMIYHUX CTPYKTYP JAHUX, AITOPUTMH Ta CTPYKTYPH IaHHUX; OOpOOKy
CTaHIAPTHUX 1 HECTAaHAAPTHUX BUKIIOUEHb, MOJEIIIOBATH, MPOEKTYBAaTH Ta PO3POOJISATH aJTOPUTMHM, OLIHIOBATH iX
CKJIAJIHICTh; TNIAHYBATH Ta e(DeKTHBHO OPraHi30BYBaTH POOOTY MpH CKIanaHHi mporpaM MoBoto C.

Temamuunuil i Kanenoapuuil NAAH 6UEUEHHA OUCUUNTIHU
OcinHili cemecTp

Ne Tema Jgekmuii” Tema Tema nadopaTopHoi CamocrTiiiHa po6oTa cTyIeHTIB
THIK NpPaKkTH4 podoru” 3micT Iopn. Jlitepatypa
HS HOT0
3aHATTS
1 2 3 4 5 6 7
1 Bemyn. Ingpopmauiini | Jliniiai Jliniitai anroputmu. | OmnpalfoBaHHI 9 [15, C.14-40]
mexnon02ii airoput | Peamizamis  MOBOO | JIEKIIHHOTO MaTepiaiy.
Beryn. [adopmamis ta | mMu. C. ITinroroska bi (o)
il momanHs. JIBiiikoBa nabopaTopHOi  poOOTH
apudmeTuka. Nel Ta  mpakTH4HOI
Jlit. [15, C.14-40] po6otu Nel. Camocriiina
pobota Ham Po3pobOKoro
nporpamu i)
naboparopHoi  poboTH
Nel.
2 Bcmyn. Komn’tomepni | Jliniiini JliniitHi anroputmu. | OnpaitoBaHHS 9 [15, C.14-40]
cucmemu anropur | Peamizaris MoBOO JEeKUifHOTO  Marepiaiy.
3aranbHa  CTPYKTypa | MH. C. [MixroroBka JI0
KOMIT'F0Tepa. nmabopaTopHoi  poOOTH
Komrmr’rorepHi cucremu Nel rta  mpaxTuuHOi
Ta ix CKJIAJO0BI. pobotu Nel. CamocrtiiiHa
[Ipuknagse mporpaMue pobora Hag po3poOKOIO
3a0e3neueHHs. IporpamMu 0
CuctemMHe TporpaMHe nabopaTtopHoi  pobOTH
3a0e3neueHHs. Nel.
ITapagurmu
MIPOrpaMyBaHH.
Jlit. [15, C.14-40]
3 Anzopummu  ma ix | Posranmy | PosramyxeHi OmnparroBaHHs 9 [3, C.12-27]
671aCMuUBOCHI. JKeH1 aJIrOPUTMHU. JEKIIHOTO  MaTepiainy.
OcHogHi nonamms anropur | Peanizauis mosoro C. | Ilixroroska no
Anroput™MHu 1| Mu. naboparopHoi  poboTH




AITOPUTMI3aLliS. Ne2  ta  mpaxrTnuHOi
[lonsTTss  anropurmy. pobotu Ne2. CamocrtiiiHa
AnroputMu  Ta  IX pobota Ham po3pOOKOIO
BIacTUBOCTI. [lOHATTS TIporpamMmu JI0
Mpo alrOpUTMH Ta iX nmabopaTopHoi  poOOTH
BJIACTHUBOCTI. Ne2.
BrnactuBocri
aNrOpUTMy. Meron
IIOKPOKOBOT
nmeTaiizarii. Dopmu
MTOJTAaHHS AJTOPUTMIB.
Jlit. [3, C.12-27]
Anzopummu ma ix | Posramy | Posramyxeni OmnparroBaHHA [3, C.12-27]
enacmueocmi. Tunu | xeni AIrOPUTMHU. JICKI[IHHOTO ~ Marepiany.
anzopummie anroput | Peamizaiiis MOBOO [MixroroBka Ji()
3amuc  anroput™My y | mm. C. nJabopaTopHoi  poOOTH
BUIJISAAL OJIOK-CXEM. Ne2 ta  mpakTH4HOT
[Mpuknagy. bazosi pobotu Ne2. CamocrTiiiHa
ITOPUTMIYHI poboTa Hag po3poOKoro
CTPYKTYPH. porpamu 110
CriyBaHHs. nabopaTopHOi  poOOTH
PosranyxeHHs. Ne2.
[ToBTOpEHHS.
[puknanu. Tunu
OCHOBHHX  CTPYKTYpP
anroputMmiB. [loHATTS
MPOTPaMH.
Jlit. [3, C.12-27]
Beeoenns ¢ C IIporpam | IIporpamyBaHHS OmnpairoBaHHS [1, C.7-18; 2,
Beryn hi(o) MOBH | yBaHHS HUKJITIYHAX JICKI[IHHOTO ~ Marepiaiy. C. 6-12; 5-14]
MIpOrpaMyBaHHS C. | OUKTIYH | aNrOpUTMIB. [ligroroBka 10
Andait Ta CJIOBHHUK | HX Pearizaitist MOBOO nabopaTopHOoi  poOOTH
MoOBH. [neHTH]iKaTOpH. | amroput | C. Ne3  ta  mpakTmuHO1
BasoBi Tumm pgaHux. | MiB. pobotu Ne3. CamocrTiiiHa
MomudikaTopu THITIB. pobota Ham po3poOKOIO
Jhit. [1, C.7-18; 2, C. porpamMu Jice}
6-12; 5-14] nabopaTopHOoi  poOOTH
Ne3.
Cmpykmypa npozpamu | Ilporpam | [IporpamyBanHs OmnpairoBaHHS [1, C.7-18; 2,
moeu C YBaHHS IHUKJIIYHAX JEKIIHHOTO  MaTepiany. C. 13-20; 5-
Koncranru. IlpedikcHa | HMKIIYH | anropuTMis. [Tigroroka J10 14]
Ta cydikcHa QopMH. | BX Peasizarisi MOBOIO naboparopHoi  poboTH
Bupasu T1a omepamii. | anroputr | C. Ne3  ta  mpakTuuHOi
JlecaTkoBe, BiCIMKOBE | MiB. pobotu Ne3. CamocrtiiiHa
Ta IICTHAALATKOBE pobota Ham po3poOKOIO
MIPECTaBICHHSI. TIporpamu JI0
Inenrudikaropmu. nmabopaTopHoi  poOOTH
Kitrouoni CJOBa. Ne3.
Komenrapi. Cranmaptu
moBu C.
Jiir. [1, C.7-18; 2, C.
13-20; 5-14]
Cmpykmypa npozpamu | Macusu. | MacuBu. Poborta 3 OmnparroBaHHs [1, C.19-30; 2,
moeu C. Cmanoapmmni | PoGora 3 | ogHOMIpHEMHU JEKI[IHOr0  Marepiany. C. 27-48; 5-
dynxuyir OJIHOBUM | MAacUBaMH. [MigroroBka 1o 14]
CTpyKkTypa Tporpamu | ipHHMHU Peanizamist mosoro C. | mabopatopuoi  pobotu
MOBH IMackane. | MacuBam Ned  rta  mpakTm4HOI
[porotunu  dyHKINHA. | U. pobotu Ne4. CamocrTiiiHa




JupexTuBu JUTSE pobota Hag po3pOOKOIO
BKJTFOUCHHS BMICTY TIporpamMmu JI0
¢aiinis. OcHoBHI nabopaTopHoi  poboTH
3acoou BBE/ICHHS- Neq,

BUBEJICHHSI.

Crermdikarii

BHUBEICHHA  (YHKIIIH.

BBenenns nmaHux 3

BHUKOPHCTAHHIM

CTaHJAPTHUX (YHKIIH.

Jlit. [1, C.19-30; 2, C.

27-48; 5-14]

8 3azanvni  éioomocmi | Macusu. | Macusu. Pobora 3 OmnparroBaHHA 1, C.31-111;
npo onepamopu PobGota 3 | ogHOMipHUMHU JICKI[IHHOTO ~ Marepiany. 2,C.17-26; 5-
3aranbHi BIZIOMOCTi | OZHOBUM | MacHBaMH. IMigroroska J0 14]
po OmepaTopu. | ipHUMHU Peanizaiis MOBOIO nabopaTopHoi  poboTH
Cknanenuii omeparop. | MacuBam | C, Ne4 Ta MPaKTUYHO1
IMopoxHi#t  omeparop. | u. pobotu Ned, CamocrTiiiHa
Bupasu. 3Hak pobota Hax pPO3POOKOIO
oreparii. Tumu porpamu 110
apuMETHIHUX nabopaTopHoi  poboTH
omepaniid. I[Ipiopurer Ne4.
oTIeparii.

Jir. [1, C.31-111; 2,
C. 17-26; 5-14]

9 3azaneni  éidomocmi | JIBoBumi | JIBOMipHiI MacuBH. OmnpairoBaHHS 1, C.85-111;
npo onepamopu pHi Peamizamis MoBOIO JICKI[IHHOTO ~ Marepiany. 2,C.17-27; 5-
Omneparop macuBu. | C. [ligroroBka 10 14]
posramyxeHHs, Horo nabopaTopHoi  pobOTH
¢dbopmu. Jloriuni Ne5 Ta  mpakTuyHOI
omeparii. CxuazieHi po6otu Ne5. CamocrtiiiHa
oreparopu pobota Ham po3poOKOIO
[IPUCBOIOBAHHSI. porpamu J10
Omnepauist BHOOPY 3a nabopaTopHOoi  poOOTH
YMOBOIO. Neb.

Jiir. [1, C.85-111; 2,
C. 17-27; 5-14]

10 3azanvni  eidomocmi | JIoBuMmi | JIBOMipHI MacHBH. OmnparroBaHHA 1, C.85-111;
npo onepamopu pHi Peanizanis MoBOO JeKUifHOrOo  Marepiaiy. 2,C.17-27; 4-
BuxopuctaHHs KOMH. | MACHBH. C. ITinroroska bi o) 14]
Omneparopu LUKITY. nmabopaTopHoi  poOOTH
Omneparop 3 Ne5 Ta  mpakTHuHOI
napamMeTpoM Ta HOro pobotu Ne5. CamocriiiHa
0COOMBOCTI. poborta Hag po3poOKOIO
Omneparopu KTy - MPOTpaMu pi(s)

MOKK Ta MHUKIYy-70, X naboparopHoi  poboTH
BiIMiHHOCTI. Ne5.

Jiit. [1, C.85-111; 2,

C.17-27; 4-14]

11 Dynukuii 6 mogi C Oyukuii. | Oysknii. Peanizaunis | OnpaitoBaHus [1, C.183-234;
OromnomenHs i Mmogoto C. JeKUifHOro  Marepiaiy. 2,C.27-47; 4-
BU3HAYEHHS (DYHKILIMH. [ligroroBka ite 14]
AprymeHTH, nabopaTopHoi  poOOTH
napameTpH, NPUKIAIH. Ne6  ta  mpakTH4HOI

ITepemaua mapameTtpis
3a 3HAYEHHSM Ta 3a
[IOCHJIAHHSIM.

po6ortu Ne6. Camocriiina
poboTa Hajg po3poOKOIO
porpamu J10




IMoBepuenns 3 ¢yHKuil nabopaTopHoi  poOOTH
Ta TIOBEPHEHHS No6.
3HAYCHb.

Apudmernyni QyHkuii.

Pexypcia. PekypcusHi

Buknuku. Ilpsima Ta

HenpsMa pexypcii.

OcHoOBHI TIPUHITAIIA

CTPYKTYpPHOTO

mporpamyBaHHA. Pi3Hi

TUTH (QYHKITIH.

Jlit. [1, C.183-234; 2,

C.27-47; 4-14]

12 Macueu Oyukunii. | @ynknii. Peanizamis | OnpautoBaHHs [1, C.125-140;
Omuc MAacHBiB. moBoio C. JICKI[IHHOTO ~ Marepiany. 2,C.29;3,
Macusu €JIEMEHTIB. IlinroroBka 110 C.44-59, 105-
OroJIOIeHHs] MACHUBIB. naGopatoproi  po6oTH 117; 4-14]
Hoctyn bi (4] Ne6 T2  mpaxTuuHOi
KOMITOHEHTIB MacHuBY, pobotu Ne6. CamocrTiiiHa
OJTHO- i n-MipHi pobota Ham po3poOKOIO
MacuBH.  [lpukianm. nporpaMu hi (]

Mertoau copTyBaHHS Ta n1abopaTtopHOi  poboTH
TIOIITYKY. Neb.

OobuncmioBanpHa

CKJIQHICTh

AITOPUTMIB.

Jiir. [1, C.125-140; 2,

C. 29; 3, C.44-59, 105-

117, 4-14]

13 Paoxku Panxn. Panxu.  Peamizamis | OmpairoBaHHs [1, C.141-163;
Pankn. TIlowsarrta Ta moBoro C. JEKIIHHOTO ~ MaTepiany. 2, C.52-53; 4-
oroynonreHHs. [HOEeKCH [Minroroska 10 14]
CJIEMEHTIB pszKa. nabopatopHoi pobot:m 7
O0ennaHHS PSIKIB. Ta TPAKTUYHOI POOOTH
[opiBHSHHA  PSIIKIB. Ne7. Camocrtiiina po6oTta
BBeneHHs1 — BUBeICHHS HaJ PpO3p0OOKOI0
psanakiB. Txmi  dyHkmii IporpaMu JI0
s 0OpOoOKH  PsIIIKIB. ngabopaTopHoi  poOOTH
IIpuknanu. Ne7.

Jiir. [1, C.141-163; 2,
C. 52-53; 4-14]

14 Daiinu Panxu. Panxku.  Peamizamis | OnparroBanHs 1, C.311-362;
@aiin.  BusHayeHHs. mosomw C. JeKUifHOrO  Matepiainy. 2, C. 54-60; 4-
Tunu aiinis. 3aranbhi IMiaroroska 10 14]
mpaBWia  UIS  BCIX nabopaTopHoi  poOOTH
TuniB ¢aiinis. TekcToBi Ne7  ta  mpaxTnuHOi
Gaiinm. AnroputMm pobotu Ne7. CamocrtiiiHa
CTBOPEHHSI TEKCTOBOTO poboTa Hajg po3pOOKOIO
Gaiiny, YHUTAHHS, porpamu JI0
3ammMc,  J03aluc B nabopaTtopHoi  poOOTH
TEKCTOBUU (atin. Ne?.

OcobmuBocTi
3aCTOCYBaHHS

cTanaapTHux (QyHKIii
i mpoueayp npu poOoTi
3 (baiinamu.

Jiir. [1, C.311-362; 2,
C. 54-60; 4-14]




15 Braszienuxu. TTotoxu [ToTokm Ta daiinm. OmnparroBaHHs 9 [1, C.112-124;
[loHATTS BKa3iBHUKIB. | Ta Po0oTa 3 TeKCTOBHMHU | JICKIIHHOTO MaTepiany. 2, C. 34-35; 4-
CTBOpEHHS daitnm. daitmamu. Ix [Mixroroska 10 14]
BKAa31BHUKIB. PoGora 3 | peamnizaiis MmoBoro C. | 1abopaTopHOi poOOTH
OroJommenHs TEKCTOBU Ne8 ta npakTuyHoOi
BKa31BHUKIB. MU p060TI/I Ne8. Camocriitna
BkaziBHuk® 1 THOUM | Qaimamu poGoTa Hal po3pOOKOIO
3MiHHUX. BKa3iBHUKH 1 | . Iporpamu 0
MacCHBH. Iepenaya | CtpykTy 11abopaTopHOi poboTH
MacuBiB B (yHKIi. | pm. Ne8.

JuHaMiuHI CTPYKTypH
JIAHUX.

Jlit. [1, C.112-124; 2,
C. 34-35; 4-14]

16 Cmpykmypu, ITotoku [MoTtoku Ta ¢aiiau. | OnparroBaHHS 9 [1, C.112-124;
00’conanna i Po6ota 3 | JeKkuifiHOrO  Marepiaiy. 2,C.30-31; 4-
necmanoapmni munu a TEKCTOBUMH IlinroroBka Jite 14]
oanux. Gaiinm. ¢aiinamu. ix | naGoparoproi  pobotu
Haitnpocrirmi peamizariis  MoOBOIO | Ne  Ta  mpakTH4HOI

. | Pobora 3 s
crpykrypu.  CkiazHi C. pobotu Ne8. CamocriiiHa
CTpYKTYypH.  MacuBH | TEKCTOBH poboTa Haj po3poOKOrO
CTPYKTYP. porpamu 110
JhiT. [1, C.112-124; 2, MH nabopatopHoi  pobotu
C. 30-31; 4-14] Gaiinamu Ne8.

CrpykTy
pH.

17 | ooamxosi sidomocmi | Ilincymk | IlincymxoBe [TincymKoBe 3aHATTSL. 11 [1, C.246-295;
HpO 6KA3IGHUKU (): 1 3aHATTS. 2, C. 35; 4-14]
BkasiBHUKH Ha | 3aHSITTSL.

BKa31BHUKH.
BigMiHHICTB
IUHAMIYHUX JAHUX BIJ
CTaTUYHUX. Crek,
yepra, IBiliKOBe
JIEpEBO.

Jiir. [1, C.246-295; 2,
C. 35; 4-14]

Hpumimka: ~ Jlexuii, npakTuysi i 7a00paTopHi 3aHATTA HPOBOAATLCS MO JBI TOJMHM, MOCHIJOBHICTH IIPOBENEHHS 3aHATH
BHU3HAYAETHCSI PO3KIAOM (MOXKE HE BIAIOBIAATH HyMEPOBAHUM THKHSIM)

Ilonimuka oucyunninu.

Opranizaiisi OCBITHROTO TPOIECY 3 AWCIMILIIHK BiJNOBiIa€ BUMOTaM TIOJOXEHb NP0 OpraHi3aliiiHe 1 HaBYAIBHO-
METO/IMYHE 3a0e3MeUeHHsI OCBITHBOIO TNPOIIECY, OCBITHIM Mporpami Ta HaB4aJbHOMY IutaHy. CTyzneHT 3000B’sI3aHMI Bi/IBITyBaTH JISKLLi,
MPaKTHIHI Ta JJAOOPATOPHI 3aHSTTS 3TiTHO 3 PO3KIIAZ0M, HE 3alli3HIOBATHCS Ha 3aHATTS, 3aBIaHHS BUKOHYBATH BiATOBIIHO 10 rpadika.
[NponyieHe npakTHiHe 4u JlabopaTopHe 3aHATTS CTYJIEHT 3000B’s13aHUI ONPAIIOBATH CAMOCTIIHO Y IMTOBHOMY 00cs3i 1 BiI3BITYBaTH
nepes BUKJIaJadeM He Ii3HIIIe, HiX 3a TIKICHb 10 4eproroi arecrarii. o MpakTUYHHUX 3aHATH CTYAEHT Ma€ MiArOTyBaTHCA 3a
BIZINIOBITHOIO TEMOIO 1 MPOSBISATH aKTUBHICTh. HaOyTTi 0c0000 3HAHHS 3 AMCHMIUTIHM abo 11 OKpeMuXx po3ailiB y HedopManbHil
OCBITI 3apaxOBYIOThCS BiAmoBimHO 10 IlomokeHHA TIPO TOPSOOK TIepe3apaxyBaHHS pe3yiIbTaTiB HaBdaHHI y XHY
(http://khnu.km.ua/root/files/01/06/03/006.pdf).

Kpumepii ouiniosanns pezynsmamie HA64aHHA.

[ToTroyHnit KOHTpOJIb 3AIMCHIOETHCS TiJ Yac JIEKUIHHMX, NPAaKTHYHUX Ta J1a0OpaTOPHUX 3aHiTh, a TaKOX y JHi
MIPOBEJICHHS KOHTPOJIBHUX 3aXO0/1iB, BCTAHOBJICHHX POOOYNM IUIAHOM JUCHUILTIHUM. CeMecTpOBHi KOHTPOJIb MPOBOAUTECS Yy (OpMi
icnuty. [Ipy 11bOMy ITpH BUBEJEHHI OCTATOYHOI OL[IHKH BPAaXOBYIOThCSl PE3YJIbTaTH IIOTOYHOTO KOHTPOJIIO.

[lpn BUKIanaHHI AMCUMIUIIHM BHKOPHCTOBYIOTHCSI TakKi BHJIM HaBUAJIBHHUX 3aHATh, SIK JIEKLil, JabopaTopHi poOOTH,


http://khnu.km.ua/root/files/01/06/03/006.pdf

NPaKTH4YHI POOOTH, IHAMBILya bHE KOHCYJIBTYBaHHS 1 KEPIBHUITBO CAMOCTIHHOIO pOOOTOIO CTyICHTA.

Koxuuii, 0OOB’SI3KOBWI JJIsl OIIHIOBAaHHS, BUA POOOTH 3 AMCLMIUIIHM OLIHIOETBCS 32 YOmMupubaibHOW0 IIKAIO.
CemecTpoBa MiJICYMKOBA OLliHKa BH3HAYAETHCS SIK CEPEIHbO3BAKEHA 3 YCIX BHUJIB HaBYaJbHOI POOOTH, BUKOHAHUX 1 3JIaHUX
no3umueHo 3 BpaxyBaHHSAM KoedilieHTa Baromocti. BaroBi xoedilieHTH 3MIHIOIOTbCS 3aJI€KHO BiJl CTPYKTYPH AMCLMIUIIHM i
B)XJIMBOCTI OKpeMHuX ii BUIIB pobitT. CTyJeHT, sSiKuil HabpaB MO3UTUBHUI cepeHbO3BAKEHHI Oal 3a MOTOYHY poOOTy i He 3/1aB
iICYMKOBHH KOHTPOJIbHUH 3axif (iCIIUT), BBaXKA€THCSI HEBCTUTAIOUHM.

[Ipu omiHIOBaHHI 3HaHb CTYICHTIB BHKOPHCTOBYIOTHCS Pi3HI 3aCO0M KOHTPOJIO, 30KpeMa: YCHE ONWTYBAaHHS Nepex
JIOITyCKOM 110 BHKOHAHHA JIA0OPaTOPHOI POOOTH — 3IiMCHIOEThCA Ha i MOYATKY; 3aCBOEHHS TEOPETHYHOTO Martepialy 3 TeM
MIePEeBIPSIETBCS. TECTOBUM KOHTPOJIEM; SIKiCTh BHKOHAHHS, HAOYTTA TCOPETUYHHX 3HAHB | MPAKTUYHUX HABHUYOK IIEPEBIPSETHCA
IUIIXOM 3aXUCTY KOXKHOI TabopaTopHOi poOOTH 3TiTHO 3 poOOUO0 MPOrpaMoOI0 AUCIUILIIHY i poO0YNM HaBYAIEHIM TUTAHOM.

Orminka, sfika BUCTABISETBCSA 33 JaOOpamopHe 3aHAmMms, CKIANAETHCA 3 TaKUX €JIEMEHTIB: YCHE ONHUTYBAHHS CTYACHTIB
nepeJ1 A0IyCKOM JI0 BUKOHAHHA J1a00paTopHOi poOOTH; 3HAHHS TEOPETHYHOTO MaTepialy 3 TeMH; SIKICTh 0(hOPMIICHHS] IPOTOKOITY
i rpadiuHOl YacTHHM; BMIHHS CTYAEHTa OOIPYHTYBAaTH NPHUHSITI KOHCTPYKTHBHI PILICHHS; CBOEYACHUH 3aXHUCT JIaOOpaTOPHOI
poGoTu. [l BUKOHAaHHS MPOTpaMu TUCLMIUIIHM CTYJIEHT IOBHHEH oTpuMaTH 12 (ociHHIM cemecTp) i 8 (BecHsSHMI cemecTp)
OIIIHOK 3a JJa00paTOpHi POOOTH B KOKHOMY 3 CEMECTPIB.

Tepmin 3axucty JabopaTopHOi poOOTH BBa)KA€THCS CBOEYACHUM, SIKIIO CTYJCHT 3aXUCTUB I Ha HACTYIMHOMY HiCIs
BUKOHAHHSI pOOOTH 3aHATTI. 32 HECBOEYACHUI 3aXHCT JIaOOpaTopHOi poOOTH 3 HEMOBa)XXHOI NPUYMHM CTYAEHT 32 MO3UTHBHY
BiJITIOBiZIb OTPUMYE OIIIHKY «32IOBIITEHOY.

[Mpomymene naboparopHe 3aHATTA CTYASHT MOBHMHEH BiANIpafoBaTd B Jaboparopisx kadeapu y BCTaHOBICHHUH
BUKJIaJITa4eM TEPMiH 3 PEECTpAIli€l0 Y BiIMOBITHOMY JXypHalli Kadeapu, aje He Mi3HIIIe, HiXK 3a 1Ba TIKHI IO KiHIM TEOPETUIHUX
3aHATh y CEMECTPI.

IIpu oyiniosanni 3nane CTyICHTIB BUKJIaad KEPYETHCS TAKUMH KPUTEPISIMU.

OmiHKy ,,BiqMiHHO”, 3a mKamoo ECTS — A (xuB. mkamty OLIHOK), OTPHMY€E CTYICSHT 3a IIHOOKE i MOBHE OIaHyBAaHHS
3MiCTy HaBYaJbHOTO Marepialy, B SKOMY BiH JIETKO OpI€HTY€THCS, MOHATIHHOTO amapaTy, 3a YMIiHHS 3B’S3yBaTH TEOPil0 3
TPaKTHKOIO, BI/IpiH.IYBaTI/I NPAKTHYHI 3aBJaHHS, BUCIOBIIOBATH i 06rpyHTOByBaTH CBOI Cy/KkeHHs. BinMinHa oliHKa mepenbadae
TPaMOTHHI, JIOTTIHHIT BUK/IA/ BIANOBII (K B YCHIM, TaK i B IMCHMOBIi (OpMi), AKICHE 30BHIIHE OOPMIICHHS. CTyz[eHT [IOBHHCH
HaOyTH MPAaKTUYHUX HABUYOK i3 CKJIaJaHHs p13H1/1x AITOPUTMIB Ta PO3pOOKU MPOTrpam 3a IIUMHU anrOpUTMaMH. Ouinka "BiaMiHHO"
BUCTABIISETBCSl CTYACHTY, SIKUI TIIMOOKO 3aCBOIB oreparopu, GyHKIil Ta nporeaypu Mo C Ta BMi€ 1X palioHaJIbHO 3aCTOCYBATH,
3HA€ METOAMKU Ta BMi€ HHUMH KOPHCTYBATHCSl NPHU CKJIQJIaHHI alropuTMiB Ta nporpam. CTyIeHT He IOBHHEH BaraTucs IpH
BHI03MiHI 3aITUTaHHS, IOBUHEH POOUTH JETaNIbHI Ta y3arajbHIOYl BUCHOBKH.

Omuinky ,,100pe”, 3a mkanor ECTS — B, orpumye CTYJICHT 3a IIOBHE 3aCBOECHHS HABYAILHOTO MaTeplany, BOJIOIHHS
TIOHATIHHIM arnaparom, Opi€HTYBaHHs B BHBYCHOMY MaTepiall, CBIZlOME BUKOPHCTAHHs 3HaHb JUIS BHPILICHHS NPaKTHYHHX
3aBaHb, TPAMOTHMH BHIKJIAJ BIITMOBiNi, aje y 3MIcCTi 1 ¢opMi BiAMOBigl ManM MicIe OKpeMi HETOYHOCTI (TTOXMOKH), HEediTKi
(hopMyTIOBaHHS 3aKOHOMIpHOCTEH TOMO. BilMOBiAbL CTyIeHTa TOBHHHA Oy TyBaTHCh Ha OCHOBI CAMOCTIHHOTO MHUCIICHHSI.

O1iHKy ,,100pe”, 3a mkamorw ECTS — C, orpumye CTyIeHT 3a IpaBUIbHY BiAMOBIAb 3 OJHIEI CYTTEBOIO TIOMUIIKOIO.

Ouinkn "3amoBinpHO", 32 mkanowo ECTS — D, 3acinyroBye CTYIEHT, SIKMil BUSIBUB 3HaHHS OCHOBHOTO HAaBYaJIbHO-
MIPOrPaMHOTO MaTepiany B 00Cs3i, HEOOXIAHOMY IS MOJANBIIOrO HABYAHHS Ta MPAKTHYHOI MIsUIBHOCTI 3a mpodeciero, Io
CHPAaBIISIETHCS 3 BUKOHAHHSM IIPAKTUYHUX 3aBJliaHb, epeadaueHnx nporpamoro. Sk mpaBuilo, BiANOBIJb CTyAEHTa OyIyeThCs Ha
PIBHI pENpPOAYKTHBHOTO MHMCIEHHS, CTYICHT CJIa00 3HAE€ CTPYKTYPY Kypcy, JONMYyCKae MOMHJIKH Yy BIiINOBIiJi, 3acBOiB i HaOyB
MIPAaKTHYHUX HABUYOK Y CKJIAJaHHI Iporpam, ajie JOMyCTHB HETOYHOCTI. BaraeTbcst mpu BiANOBiAl HAa BHAO3MIHEHE 3alUTaHHS,
Pa3oM 3 TUM CTYAEHT BOJIOJIIE 3HAHHSAMH, 1110 JO3BOJISIIOTH HOMY ITiji KEPIBHUIITBOM BHKJIaJada yCyHyTH HETOYHOCTI y BiZITOBI .

Ominku "3an0BinbHO", 32 mkanor ECTS — E, 3aciayroBye CTYJIeHT 32 HENIOBHE OMaHYBaHHS IPOTrPaMHOTO MaTepiairy, aje
HUM OTPUMaHi 3HaHHsI 1 HA0YTI MPAKTHYHI HABUYKH 13 po3po0KH mporpam MoBoio C.

Ominka ,,He3a10B1IpHO”, 32 mKano ECTS — FX, BucTaBnseThCs, KO CTYCHT Mae po3pi3HeHi, 0e3CCcTeMHi 3HaHHS, HE
BMi€ BHJIUIATH TOJIOBHE 1 JPyropsiiHe, NONYCKA€TbCS MOMMIOK y BHU3HAYCHHI MHOHITH, MEPEKpydyye iX 3MICT, XaOTHUYHO i
HEBIIEBHEHO BUKJIAJa€ MaTepiaji, He MOXe BUKOPHUCTOBYBATH 3HAHHS IIPU BHUPILICHHI NMPAKTUYHUX 3aBlaHb. SIK MpaBHIIO, OIHKA
"HE3aI0BITBHO" BUCTABISIETHCS CTYIEHTY, SKHHA HE MOJKE TIPOJIOBKUTH HaBUYAHHS 0€3 T0IaTKOBHX 3HAHB 3 KypCy.

OuiHka ,,He3a/10B1IbHO”, 3a mKanoio ECTS — F, BucTaBnsieTscs CTyIeHTy 3a IIOBHE HE3HAHHS 1 HEPO3YMIHHS HaBYAIEHOTO
Marepiany abo BiIMOBY Bij BiZIMIOBiAi i1 mependavyae MOBTOPHE HABYAHHS CTYACHTA 3 TUCIIUILTIHH.

KoxHnii Bua poOOTH OLIHIOETECA 332 YOTHPHOANIbHOIO MmKajmor. CeMecTpoBa MiCYMKOBAa OIliHKA BH3HAYAETHCS SIK
CepeIHbO3BaXKEHA 3 YCIX BUAIB POOIT.

CTpyKTypYBaHHS THCHMILTIHM 32 BUIAMHM POOIT i OlliHIOBaHHS pe3y/IbTATiB HABYAHHS CTYAeHTIB y ceMecTpi 3a
BaroBUMHM KoediuieHTammu

Aynuropna pobora CamocriiiHa, iHOUBITyabHAa poboTa ®dopma
CEeMEeCTpOBOTO
KOHTPOJIO
I cemectp
JlabopaTophi poboTu Ne: [paktruni poboT Ne TecToBuii KP Icnut
KOHTPOJIb:
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Ipumimra: T — Tema nuctmutiag; BK — BaroBuii koeditlieHT;

Oyintosanns mecmogux 3a60ansb. TeMaTHYHUA TECT ISl KOXKHOTO CTYAEHTA CKIANAEThCS 3 ABAALMTH I1'SITH TECTOBUX
3aBJIaHb, KOJKHE 3 SIKMX OILIIHIOETHCS OJJHUM OaioM. MakciMaibHa cyma OaltiB, sSIKy MO)ke HaOpaT CTYZAEHT, cKiasae 25.

O1iHIOBaHHS 3/IIICHIOETHCS 32 YOTHPUOATBHOO MIKAJIOK.

BimnoBigHicTh HaOpaHux OaiB 3a TECTOBE 3aBJaHHS OI[HIN, [0 BHCTABJIAETbCS CTYICHTY, IpEJACTaBJICHA Y
HIDKYEHABENEHIN TaOIuIIi.

Cyma 0aiB 3a TeCTOBE 3aBJIaHHS 1-11 12-14 15-22 23-25
Orminka 2 3 4 5

Ha rtectryBanns BimBoauthcst 30 xBunuH. TecTyBaHHS HMPOBOAWTHCS 3 BUKOPHCTAHHSIM MOJIYJIBHOTO CEpPEIOBHINA JUIS
HaBuaHHI MOODLE. IIpaBuisHI BiAMIOBiNI CTYACHT peeCTpye B OH-TAWH pexuMi B MoxyiasHOMY cepemoBumii MOODLE. Yepes
30 XBWIMH CTyJEHTH 3aBEpUIyIOTh TECTyBAaHHS Ta HAJCWIAIOTH CBOI BIANOBiAlI Ha cepBep. BuKiazad orosomrye pe3yibTaTd
TECTYBaHHsI 3TiIHO JXypHAIy OIiHOK MoayibHOTo cepenoruiia MOODLE.

SIKIIO CTYZEHT OTpUMaB HEraTHBHY OLIHKY, TO BiH Mae€ mepes3saTH ii B yCTaHOBJIEHOMY HOPSIKY, ajie 000B’SI3KOBO JI0
TEPMIiHY HACTYIHOT'O KOHTPOJIFO. Y BUMNAJKY, KOJH CTYJCHT HE BUKOHAB IHIWMBIMyadbHHN IUIAH 3 JUCIMIUIIHK y 3allIaHOBaHi
TepMiHM 0e3 MOBaXHUX NMPHUYMH, TO IiJ Yac BIANpPAIIOBaHHS 3a00PrOBaHOCTI MPU MO3MTUBHIN BIJIOBiI HOMY BHUCTaBIISETHCS
OIIIHKA ,,33I0BUILHO”.

[TincymxoBa ceMecTpoBa OLiHKAa 332 HallOHATBHOIO HIKao 1 mkainoo €KTC BCTaHOBMIOETBCS B aBTOMAaTH30BAHOMY
peXuMi Ticisl BHECEHHS YCiX OIIHOK JO €JICKTPOHHOTO KypHary. CIHiBBiTHOIICHHS BITYM3HSHOI IIKAJH OIIHIOBAHHS 1 IIKAJIA
omintoBanHs €KTC HaBeneHi y HACTYITHIHN TaOHIIi.

s mepexoy Bifl BITYM3HAHOI OIHKH A0 OIiHKY 3a mKaior ECTS HeoOXigHO 3HAUTH cepeqHbOapU(METHIHY OIIHKY
3a BITYM3HSIHOIO IIKAJIOI0, TIOMHOXHTH ii Ha BIIMOBITHUI BaroBuid KOe(IIlieHT 1, TOJABIIN BCi CKIIAJIOBI, OTPUMAEMO CyMy OaliB,
sIKi BU3HAa4YaTh KOHKpeTHY oninky ECTS.

CniBBigHOIIEHHS BITYM3HAHOI IIKAJH OLiHIOBAHHA i mIKaJu oniHoBanusa €EKTC

Ouinka ECTS Bamn Bitun3HsaHa oLiHKa

A 4,75-5,00 5 BIIMIHHO — rnuboke 1 MOBHE OMaHYyBaHHS HAaBYAJILHOTO
MaTepiany i BUSBJICHHS BiJITOBITHUX YMiHb Ta HABUKIB

B 4,25-4,74 4 JOBPE — moBHe 3HaHHA HAaBYAJHHOTO MaTepialy 3 KiIbKOMa
HE3HAYHUMH IIOMUJIKAMHU

C 3,75-4,24 4 JOBPE — B 3arampHOMY IpaBHJbHA BiJNOBiOh 3 OIHIEIO
CYTTEBOKO IOMUIIKOKO

D 3,25-3,74 3 3AJIOBUIBHO - HenoBHe OmaHyBaHHS  IIPOTPaMHOTO
Mmarepiaiy, ajge [IOCTAaTHE JUIi MPAKTHYHOI [isJIbHOCTI 3a
npodeciero

E 3,00-3,24 3 3AJIOBUIBHO - HenoBHe OmaHyBaHHS IIPOTPaMHOTO
MaTepiaiy, o 3aI0BOJBHSE MiHIMAIBbHI KPUTEPii OIiHIOBAHHS

FX 2,00-2,99 2 HE3AJZIOBIUIbHO - 06e3cucTteMHIiCTE OIep)KaHUX 3HAHb i
HEMOJKJIUBICTh MPOJIOBKUTH HaBYaHHS 0e3 JJOAAaTKOBUX 3HAHb 3
JMCIUTIIIHI

F 0,00-1, 99 2 HE3AJZIOBIJIBHO — HeoOxinHa cepiio3Ha mojaibiia podoTa i
MOBTOPHE BUBYCHHSI IMCIHILTIHA

3alik BUCTaBISETHCS TMPU OTPUMAHHI CTyJIEeHTOM 3 aucturuiind Big 3,00 mo 5,00 Gami. [Ipu mpomy 3a BITYU3HSHOIO
IITKAJIOI0 CTAaBUTHCSA «3apaxoBaHoOy, a 3a mKkanoro ECTS — omninka, 1o BiAmoBigae HaOpaHiil CTyI€HTOM KiTBKOCTI OatiB.

Iumannsa ona niOcymK08020 KORMPOAIO 3 OUCUUNIIIHU
Indopmaniitai TexHoorii Ta cucremMu
IcTopist po3BUTKY KOMIT IOTEPHOT TEXHIKH
IcTopist po3BUTKY onepaliiiHuX CHCTeM, IX OCHOBHI ITOIIMPEH] pealtizarii
Iadopmanis Ta ii mogaHHsA
JlBiiikoBa apudmeTHKa
3aranpHa CTPYKTypa KOMIT I0Tepa
KoM’ 1oTepHi cuCTeMU Ta iX CKJIaI0Bi
[ToHATTS PO aNTOPUTMHU Ta IX BIACTHBOCTI
. MeToa OKpOKOBOi JeTarmizamii
10. 3ammc anropuTMy y BUTJISAL OJIOK-CXEM
11. ®opmu MogaHHS aNrOPUTMIB
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12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47,
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Tunm oCHOBHUX CTPYKTYp aJITOPUTMIB
Ancasit Ta cioBHUK MoBH C

bazoBi Tunmm naux

Koncrantn

Inentudikaropu

KirouoBi croBa

Komenrapi

Crannmaptu MmoBu C

Crpykrypa mporpamu mosu C

Mupextusa #include

OcHOBHI 3aC00H BBEIEHHI-BUBEICHHS
3arasnbHi BiIOMOCTI ITpO OIEepaTopu
Bupaszu

Omnepatop po3raisyKeHHs

Jloriuni onepauii

CkJ1ajieHi onepaTropy IpUCBOIOBAHHS
Ormepartist BHOOPY 32 YMOBOO
BukopucranHs komu

Omnepatopu IHKITY

[Tyt 3 micnsTyMOBOIO, IPUKIIA] IPOTPaMH
ukn FOR

[Ty 3 mepeayMoBOIO, IPUKIIA] IPOTPaMu
OronoieHHs 1 BU3HaUSHHS (YHKIIIH
PexypcuBHUI BUKIMK

MacuBH eeMeHTIB

BararomipHi MacuBu

Merto/1 omapHOi MepecTaHOBKY €JIEMEHTIB
Mero/ HailMEHIIINX €JIEMEHTIB

MeTox GiHapHOTO MOIITYKY

[ToHATTS BKa3iBHUKIB

CTBOpEHHS BKa31BHUKIB

OroomeHAs BKa3iBHUKIB

Bxka3iBHUKY i THITH 3MIHHIX

BkasiBHUKY i MacHBH

INepenaua macuBiB B QpyHKIIT

ITonaTTs po psaaxu

CriocoOu BHIIICHHS TaM’sITi

OyHKIIIT BBEACHHS 1 BUBEACHHS CUMBOJIIB Ta PSIKIB
Omnepanii iIHKpeMEHTY Ta AEKPEMEHTY
Omeparop continue

Omneparop break

[ToBepHeHHs 3Ha4eHb QyHKIIT 32 JONOMOTroI0 oreparopa return
[IporoTunu

JlonaTkoBi oneparii IpUCBOIOBAHHS
daitm 00’ €KTHOTO KOy, BUKOHYBaHi (aiiiu 1 6i0mioTekn
Omneparop posranymkenss |F

CkrazieHi JiTepany.

Bsaemonis 3 daitmamu.

CrannaptHi daitmm.

Oymnxis fopen().

[Iporpama 3THCKyBaHHS (QanIiB.
BBeneHHs — BUBEJICHHS (ailiiB.
JoButbHMH ocTyn 10 daiinis
Haiinpocriwi cTpyKTypy TaHHUX

CxJ1azi CTpyKTYpH.

MacuBH CTPYKTYD.

IHimianizarmist CTpyKTyp.
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Indopmaniiini pecypeu
EnexTponnuii yHiBepcurer:
1. MonynbpHe cepeqOBHINE IS HaBYaHHS (PO3MIIIEHI yci HeoOXimHI MaTepiand 3 MTUCHUIUTIHU, B TOMY YHCII TECTOBI
3aBJIaHHSI JJIs1 IOTOYHOTO Ta CEMECTPOBOTO KOHTPOJIIO 3HAHB).
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