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Description of the discipline Technology of machine building

The discipline "Technology of machine building" is a comprehensive discipline that
contains basic information about the basics of mechanical engineering technology, types
and types of production and technological processes, the basics of the manufacturability
of parts design, methods for achieving a given machining accuracy and surface quality,
the basics of technical standardization and typical technological processes for
assembling machines and manufacturing parts of various classes.

Field of knowledge, specialty, academic programme, academic degree

Academic degree Bachelor
Specialty G11 Mechanical engineering (for specializations)
Academic programme Mechanical engineering
Characteristics of the discipline
Type compulsory
Total number of hours 210
Number of ECTS credits 7
Number of modules 6
Course project (work) (if any) 1
Form of assessment exam V semester/credit [V and VI semesters

Indicators of the discipline
for full-time and part-time forms of university study

Full-time Part-time
Year of study 2,3 3
Semester v, Vv, Vi vV, VI
Lectures 15/30/15 hours. 6/- hours.
Practical classes and seminars -
Laboratory classes 15/30/15 hours. 16 hours.
Self-study 30/30/30 hours. 86 hours.
Number of hours per week for 2/4/2 hours.
full-time students

1. Aim, objectives, competences and expected learning outcomes
of the discipline

Aim providing general technological training for a future specialist in the field of
engineering and production, as well as acquiring skills in mechanical engineering for the
successful selection of technological methods for obtaining and processing workpieces,
ensuring high product quality, technical and economic characteristics, saving materials,
and high labor productivity. Laying the foundation for studying the disciplines:
"Interchangeability, standardization and technical measurements"”, "Dynamics and
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strength and mechanical and technological properties of agricultural materials", "Theory
of mechanisms and machines", "Machine parts and PTM", "Fundamentals of mobile
energy vehicles structures", "Modeling of machines and units", "Reliability of
agricultural machinery", "Fundamentals of machine design", "Economic efficiency of
design solutions".

Acquisition of competences:

Integral competence (IC): The ability to solve complex specialized tasks and solve
practical problems in the field of mechanical engineering using the theories and
methods of modern science based on a systems approach and taking into account the
complexity and uncertainty of the operating conditions of technological systems.
General competences (GC):
GCI1. The ability to think abstractly.
GC2. Ability to apply knowledge in practical situations.
GC3. Ability to plan and manage time.
GC4. Ability to search, process and analyze information from various sources.
GC5. Ability to generate new ideas (creativity).
GC10. Skills in using information and communication technologies.
special (professional) competencies (SC):

Special (professional) competences (SC):
SC1. Ability to apply typical analytical methods and computer software tools for
solving engineering problems of industrial mechanical engineering, -effective
quantitative methods of mathematics, physics, engineering sciences, as well as
appropriate computer software for solving engineering problems of industrial
mechanical engineering.
SC2. The ability to apply fundamental scientific facts, concepts, theories, principles to
solve professional problems and practical problems of industrial mechanical
engineering.
SC4. The ability to implement engineering developments in industrial mechanical
engineering, taking into account technical, organizational, legal, economic and
environmental aspects throughout the life cycle of the machine: from design,
construction, operation, maintenance, diagnostics and disposal.
SC7. The ability to make effective decisions regarding the selection of construction
materials, equipment, processes and to combine theory and practice to solve an
engineering task.

SC8. The ability to realize creative and innovative potential in project development in
the field of mechanical engineering.

SC9. The ability to carry out commercial and economic activities in the field of
mechanical engineering.

SC10. The ability to develop plans and projects in the field of mechanical engineering
under uncertain conditions, aimed at achieving the goal, taking into account existing
limitations, to solve complex problems and practical problems of improving product
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quality and its control.
Expected Learning Outcomes (ELO):

ELO2. Knowledge and understanding of mechanics and mechanical engineering and
their development prospects.

ELO3. To know and understand the systems of automatic management of objects and
processes of industrial engineering, to have skills in their practical use.

ELO4. Carry out engineering calculations to solve complex problems and practical
problems in industrial mechanical engineering.

ELO7. Prepare production and operate products using automatic life cycle support
systems.

ELO10. To understand the problems of labor protection and legal aspects of engineering
activity in industrial mechanical engineering, the skills of forecasting the social and
environmental consequences of the implementation of technical tasks.

ELO11. Communicate freely with the engineering community orally and in writing in
national and foreign languages.

ELOI12. Apply means of technical control to evaluate the parameters of objects and
processes in industrial mechanical engineering.



2. Programme and structure of the discipline

Number of hours
Modules full-time part-time
and topics weeks | total including in total including
1 |p |lab |ind |s.st 1 p | lab |ind | s.st
1 2 3 415 6 7 8 9 10 11| 12 (13| 14
Module 1: Basics, fundamentals of machine building

Topic 1: Basics, -2 6 2 4
fundamentals of machine
building
Topic 2: Fabricability 3-4 R 2 -2 - 4
(processability index,
manufacturability,
of products design
Topic 3: 5-6 {8 2 - R - 4
Fundamentals of locating

arts, workpieces, products
Topic 4: 7-12 3 B 6 F 10
Accuracy of mechanical
processing and methods of its

roviding

Total for module 1 41 9 10 22 B2 R 30

Module 2. Fundamentals of technical valuation

Topic 1: 12-13 |11 4 - B F 4
Quality of surfaces of
machine parts and methods
of its providing
Topic 2: 14-15 8 2 2 4

Fundamentals of technical

valuation

Total for module 2 19 0 5 8 |6 2 4

Module 3. Design of technological processes of mechanical processing

Topic 1: 1-6 43 (14 18 15
Design of technological
processes of mechanical

rocessing.

Total for module 3 47 14| 18 15 [11 1 2 8

Module 4. Devices for metalworking machine tools

Topic 1: 6-15 47 T16] 12 15
Devices for metalworking
machine tools

Total for module 4 43 16| |12 15 1 2 8

Module 5. Typical technological processes of manufacturing parts

Topic 1:
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Machining, processing parts
of "SHAFTS" class, type

Topic 2:
Machining, processing parts
of "Sleeves" class, type

Topic 3: Machining,
processing parts of "Discs"
and "Levers" class, type

Topic 4: Machining,
processing parts of " Gears "
class, type

Topic 5:
Machining, processing parts
of "Body parts" class, type

8-9

Total for module 5

40

10

10

20

Module 6. Technological processes of manufacturin

g parts for agricultural

machines
Topic 1: 10-11 |13 3 4 6
Manufacturing of working
parts of agricultural
machines
Topic 8: 12-13 7 2 1 4
Manufacturing of
nonmetallic parts
Total for module 6 20 5 5 10 37 1 6 30
Total hours 210 60| |60 00 6 16 86
Course project (work) ¥ - 108 - R 15}
Of technology of machine
building
(if included in the
curriculum)
Total hours 210 60| |60 90 6 16 86
3. Topics of Lectures
Ne Topic title Hours
1 | Introduction. Tasks of the discipline. Basics, fundamentals of 2
machine building. Production, technological processes.
2 | Types and types of machine-building industries and their 2
technological characteristics
3 | Fundamentals of locating (basing) parts, workpieces, products. 2
Principles of combining and dividing bases.
4 | Accuracy of mechanical processing and methods of its 1
providing.

5 | Influence of part deformation and workpiece shape on 2




machining accuracy. Total processing error.
6 Statistical methods of research of accuracy at mechanical 2
treatment.
7 | Fundamentals of the theory of dimensional chains. Basic 2
concepts and definitions
8 | Technical standardization of machining operations 2
9 | Fundamentals of process design 4
10 | Standardization in mechanical engineering technology 2
11 | Selection of equipment and fixtures for the process 4
12 | Preliminary development of the technological route 4
13 | Machine fixture for the technological process of mechanical 2
processing of parts
14 | Machine fixture mechanisms 2
15 | Machine fixture mechanisms. clamping mechanisms 4
16 | Machine fixture mechanisms. for installing cutting tools 4
17 | Optimization of cutting modes 2
18 | Technical and economic indicators 2
19 | Machining, processing parts of "SHAFTS" class, type 2
20 | Machining, processing parts of "Sleeves" class, type 2
21 | Machining, processing parts of "Levers" class, type 2
22 | Machining, processing parts of " Gears " class, type 2
23 | Machining, processing parts of "Body parts" class, type 2
24 | Machining, processing parts of "Body parts" class, type 2
25 | Manufacturing of working parts of agricultural machines 2
26 | Technology for manufacturing parts from non-metallic 1
materials
4. Topics of laboratory (practical, seminar) classes
No Topic title Hours
1 | Determining the dependence of the surface turning error on 2
the ratio of the dimensions of the part fixed in the chuck.
2 | Investigation of the influence of temperature deformations of 2
a lathe cutter on machining accuracy.
3 | Investigation of the influence of the elements of the cutting 2
mode on the roughness of the machined surface during
turning.
4 | Determination of the error of installation of the cutter on the 2
size on a limb of the machine.
5 | Determination of the dependence of temperature 2
deformations of the spindle unit of the vertical - milling
machine on the time of its operation and cooling.
6 | Determination of the stiffness of the lathe. Determination of 2
rigidity of a vertical milling machine by the production
method




7 | Determination of axial error, fixing the workpiece in a three- 2
cam chuck.
8 | Methods of studying working time. Timing of work on 1
machines
9 | Introduction. The main stages of technological process 4
design. Preliminary elaboration of design decisions.
10 | Determining the accuracy of processing with different 2
methods of fixing the workpiece. Determination of base
error during milling.
11 | Analysis of the manufacturability of the design of the part. 2
Preliminary selection of production type. Release stroke.
12 | Influence of product rigidity on vibration resistance of 4
technological system.
13 | Choice of cutting modes. Standardization of technological 2
process.
14 | Processing of profile surfaces on the grinder on the copier. 4
15 | Choice of workpiece type. Basic requirements for blanks. 2
Calculation of interoperative allowances for machining.
16 | Technical control of details of a class "shafts" 4
17 | Preliminary development of the technological route. 4
18 | Technical control of body parts. 4
19 | Determining the size of the closing link in the compensatory 2
method of assembling assemblies and units.
20 | Methods of designing tool settings. 2
21 | Design of the installation and clamping device. 2
Requirements for clamping mechanisms.
22 | Calculation of the accuracy of the device and the clamping 2
force of the workpiece.
23 | Registration of technological documentation. 2
24 | Manufacturing of camshaft cam on a cylindrical grinding 2
machine according to the copy method
25 | Technical control of parts 2
26 | Assembling of the rear axle gearbox 1
Topics for self-study
i\/rﬁ Topic title Hours
1 [Production process in mechanical engineering. Main 15
characteristics of production processes.
2 |Dimensional chains. Calculation of the closing link of the 15
dimensional chain.
3 Main stages of designing the technological process. 10
Preliminary development of design solutions.
4 Setting the processing route of individual surfaces depending 10




on the accuracy

types of production

5 [Systems of machine tools. Their use for different types of 10
roduction.
6 [Methods of standardizing the technological process of 10
machining workpieces.
7 Methods of increasing vibration resistance when machining 10
workpieces on metal-cutting machines
8 [Methods and schemes of technical control of parts in different 10

6. Tools for assessing expected learning outcomes:
(select necessary or add)
- Exam/credit;
- Corse work;
- module tests;
- presentation of laboratory and practical works;
- Oral discussion
7. Teaching methods:
- problem-based learning method;
- practice-oriented learning method;
- research-based learning method

8. Assessment methods:

The assessment of students’ knowledge and skills is conducted by means of a
100-point scale and is converted into national grades according to Table 1 of
the current Exam and Credit Regulations at NULES of Ukraine.

8.1. Distribution of points by types of educational activities
Type of educational Learning outcomes Evaluation
activity

4th semester

Module 1. Fundamentals of mechanical engineering technology

Lecture 1 ELO2, ELO3, ELO4 ELO7, -
Laboratory work 1 ELOI10, ELO1L, ELOI2 10
Independent work 1 Fnow __ production and 20
echnological processes, their
Lecture 2 components, general concepts of -
Laboratory work 2 manufacturability, foundations 10
Lecture 3 of  basing, main factors -
Laboratory work 3 influencing the accuracy of 10
Lecture 4 machining, statistical methods i}
for studying accuracy in
Laboratory work 4 machining. 10
Lecture 5 Be able establish technological -
Laboratory work 5 bases, analyze the part for 10

manufacturability.




Modular test 1. 30
Total by module 1 100
Module 2. Fundamentals of technical regulation

Lecture 6 ELO2, ELO3, ELO4 ELO7, -

Laboratory work 6 ELOI10, ELOL1, ELO12 20

Lecture 7 Know the ba51f: methods gnd i}
ways of calculating the technical

Laboratory work 7 standard of time for a 20

Independent work 2 technological ~ process, its 20

Lecture 8 components. -
Be able to establish time 10
standards usin various

Laboratory work 8 analytical ~ and : calculation
methods.

Modular test 2. 30

Total by module 2 100

Educational work (M1+M2)/2 *0.7 <70

Test 30

Total for 4 semesters 100

Sth semester
Module 3. Fundamentals of process design

Lecture 9 ELO2, ELO3, ELO4 ELO7, -

Laboratory work 9 ELOI10, ELOL1, ELO12 10

Independent work 3 Know  the — methods  of 15
standardization in mechanical

Lecture 10 engineering, the procedure for -

Laboratory work 10 designing technological 10

Lecture 11 processes and checking parts for -

Laboratory work 11 manufacturability, factors that 10

Lecture 12 affect. . the  accuracy  of i
machining,

Laboratory work 12 Be able to pre-develop a 10
technological process for 15
mechanical processing, select

Independent work 4 equipment foi3 the techgnological
process.

Modular test 3. 30

Total by module 3 100

Module 4. Accessories for metal-cutting machines

Lecture 13 ELO2, ELO3, ELO4 ELO7, _

Laboratory work 13 ELOI10, ELOl.l, ELOI12

Lecture 14 Know me;chamsms anq systems i}
of machine tools, their use in

Laboratory work 14 various types of production,

Lecture 15 technical and economic -

Laboratory work 15 indicators

Lecture 16 Be able to optimize -cutting _
modes for the technological

;ﬁ:;?;%g?\ggl;klg process. Calculate technicalgand

10



Lecture 17 economic indicators. Choose -
Laboratory work 17 attachments for machine tools

Lecture 18 -
Laboratory work 18

Modular test work 4. 30
Total module 4 100
Educational work 70
Exam 30
Total for 5 semesters 100
Coursework 100

6th semester

Module 5. Typical technological processes for manufacturing parts

Lecture 19 ELO2, ELO3, ELO4 ELO7, -
Laboratory work 19 ELOI10, ELOLL, ELO12 10
Lecture 20 Know typical technological ~
ccture processes for machining parts of
Laboratory work 20 various types 10
Independent work 6 Be able to use typical 10
Lecture 21 technological processes when -
Laboratory work 21 designing a  technological 10
Lecture 22 process for manufacturing parts i}
Laboratory work 22 10
Independent work 7 10
Lecture 23 -
Laboratory work 23 10
Modular test work 5. 30
Total modulo 5 100

Module 6. Technological

processes for manufacturing parts of agricultural

machinery

Lecture 24 ELO2, ELO3, ELO4 ELO7, -
Laboratory work 24 ELOI10, ELO1 la,ELOU 15
Lecture 25 Know tgchnologlcal processes of i

machining parts agricultural
Laboratory work 25 machines, working bodies of 20
Independent work 8 agricultural machines. 20
Lecture 26 Be able to use technological -

processes when designing the 15
Laboratory work 26 technological process of parts of

agricultural machinery.
Modular test 6. 30
Educational work 70
Test 30
Total for 6 semesters 100
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8.2. Scale for assessing knowledge of a higher education applicant

Higher education applicant Assessment according to the national system
rating, points (exams/credits)
90-100 perfectly
74-89 good
60-73 satisfactorily
0-59 unsatisfactorily

8.3. Evaluation Policy

Deadline and | The student must Submit assignments within the deadlines
resubmission policy: | set by the instructor. Assignments submitted after the

deadlines without good reason will be given a lower grade.
Modules can be retaken with the instructor's permission if
there are good reasons (for example, sick leave).

Academic Integrity | Cheating during tests and exams is prohibited (including
Policy: using mobile devices). Term papers and essays must have

correct text references to the literature used.

Visitation Policy: The student is required to attend all classes every day

according to the established schedule, not be late, and have
an appropriate appearance. For objective reasons (for
example, illness, international internship), training may
take place individually (online, in agreement with the dean
of the faculty).

9. Educational and methodological provision :

Electronic training course in the discipline "Mechanical Engineering Technology"
Part 1. https://elearn.nubip.edu.ua/course/view.php?id=1291

Part 2. https://elearn.nubip.edu.ua/course/view.php?id=1162

Lecture notes and presentations;

Textbooks, study guides, workshops;

Methodological guidelines for performing laboratory work;

Stands, posters;

End-to-end internship program

10. Recommended sources of information
1. Tapenpauk  B.b., Konommsnuenko €.B., 3yoko B.M. Tamy3sese

mammmHoOyyBanHs. [linpyunuk. Bugasuunrso Ongi+, 2023, 468 c. ISBN 978-
966-289-663-3
. Hobpsacbkuit, C. C. TexHOJOr14yHI OCHOBM MamMHOOYyIyBaHHsA [EnexTpoHHMIA
pecypc] : mApPYYHUK [Js CTyIeHTIB chemiansbHocTe 131  «llpuknanna
MexaHika», 133 «l"amy3eBe mamuuooOymyBanus» / C. C. HoOpsHcbkuit, FO. M.
Manadees ; KIII im. Irops Cikopcbkoro. — EnektponHi TekcToBi aani (1 daitn:
13,4 Moaiit). — KuiB : KIII im. Irops Cikopcekoro, 2020. — 379 c.
https://ela.kpi.ua/bitstreams/90d2719{-8a75-4966-827f-b3a518b52012/download
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https://elearn.nubip.edu.ua/course/view.php?id=1291
https://elearn.nubip.edu.ua/course/view.php?id=1162
https://ela.kpi.ua/bitstreams/90d2719f-8a75-4966-827f-b3a518b52012/download

3. Sdxosenko I. E., TlepmskoB O. A., ®decenxo A. B. TexHoIOTIYHI OCHOBH
MAaIIMHOOYJyBaHHS: HABYAJbHUI MOCIOHUK IS CTYACHTIB creniaabHocTei 131 —
[Ipuknagna mexanika, 133 —["any3eBe mammnoOyayBanns / 1. E. SIkoBenko, O. A.
[TepmsikoB, A.B. ®ecenko — Xapkis: HTY «XIIl», 2022. — 42lc.
https://repository.kpi.kharkov.ua/bitstreams/c13d8e08-32{2-4521-860a-
7485a7bc026e/download

4. TexHoJIOTis MaIIMHOOYAyBaHHS : HaBYaJbHUM MOCIOHUK JJIs CTyA. crei. : 133
“T"amy3eBe mamuHoOyayBanHs”, 015 «IIpodeciiina ocBiTa (MamMHOOYIyBaHHS )»
ta 131 «[Ipuxnamgna mexanika» / 1. 1. Hazapenko, M. M. Pyuuncekuii, O. II.
Henos, €. O. Mimyk. - Kuis : SImunncekuii O. B., 2024. - 164 c.

5. https://repositary.knuba.edu.ua/bitstreams/af192fa5-cd8d-4894-90ea-
8abcbac1997a/download

6. Texnosoriss MammHOOyAyBaHHs. IlpakTmuHi Ta  jabopaTopHi  poOOTH:
HaBuampnomeronmuauii mocioHuk / H.O. Bamuneka, JI.E. I'memOompka, O.A.
I'pomoBuii, B.M. Komnecnixk, I'.Il. Kpemner, O.JI. Menpauk, I1.I1. Meapauuyk,
B.M. Hougaii,0.M. IIumunenko, JI.I'. Ilomoncekuii, B.A. SHOBCHKHI. —
Kuromup: «Kuromupcrka nomitexsikay, 2023. — 171 c.

7. https://learn.ztu.edu.ua/pluginfile.php/277867/mod_resource/content/1/%D0%A2
%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%
D0%AF%20%D0%9C%D0%90%D0%A8%D0%98%D0%9D%D0%9E%D0%9
1%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%20%D0%BF
%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%20
%D0%9A%D0%BE%D0%BB%D0%B5%D0%BA%D1%82%20%D0%B0%D0
%B2%D1%82%D0%BE%D1%80%D1%96%D0%B2%20%282%29%20%281%
29.doc.pdf

8. TexHomoriss MamMHOOYNIBHUX mianpueMcTs: miapyunuk / B. JI. Iukauns, 1O. €.
Kanabyxin, H. €. KaimnueBa Ta 1H., 3a 3ar. pen. B. JI. Jlukansa. — Xapkis:
YxpAY3T, 2020. 386 C.
http://lib.kart.edu.ua/bitstream/123456789/ 3496/ 1/%D0%9F%D1%96%D0%B4
%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA .pdf

9. Marepiajgo3HaBCTBO 1 TEXHOJIOT1sI KOHCTPYKIIIHUX MaTepialiB: MiApPYyY. JJIs BUII.
HaBy. 3aki. Ykpainu / A.C. Onanpuyk, €.I'. Adranninsaun, JI.JI. PoroBchkuid,
O.€. CemeHoBchkuii [Ta 1H.]. — Bun. 2-re, nepepo6. 1 nonos. — Hixkun: Jlucenko
M.M., 2013. =751 c.

10.OCHOBHI TOHATTS 1 NPUHLMIM TEXHOJOTIi MalMHOOY1yBaHHA. MeToauyuHi
BKa3iBKM 3 JAucCUMIUIIHM "TexHosoriss MamuHOOyIyBaHHA" I CTYIEHTIB
cnemiaibHOCTI (OoCcBiTHA mporpama) 133 «["amyzeBe MammHOOyayBaHH». K,
HVYBill Ykpainu. Yki. CemenoBebkuit O.€., [Toxunenko I'.M.

11.TexHomorisl CUIBCHKOTOCTIOIAPCHKOTO MAIIMHOOYTyBaHHS: MiApYyY. JJIs BUIIL.
TexH. 3aky. Ykpainu / b. M. I'eBko [Ta iH.]. — Bun. 2-re, nepepo6. 1 10moB. —
Tepuomins : [Nansgaunsg B. A., 2015. — 418 ¢.— ISBN 978-617-7331-10-9.

12. TexHnonorist MamimHOOyAyBaHHs. [IpoexkTyBaHHsI Ta BHUPOOHUIITBO 3aroTOBAaHOK
[TekcT] : miaApy4YHUK Ui CTYZA. MAalIMHOOYA. criel. BUIL. HaBdY. 3aknamiB / JI. L.
Boxenko. — JIpBiB : CBiT, 1996. — 368 ¢. — ISBN 5-7773-0319-6.

13.TexHonoriuH1 npouecu OTPUMAaHHS 3arOTOBOK TSI
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https://repository.kpi.kharkov.ua/bitstreams/c13d8e08-32f2-4521-860a-7485a7bc026e/download
https://repository.kpi.kharkov.ua/bitstreams/c13d8e08-32f2-4521-860a-7485a7bc026e/download
https://repositary.knuba.edu.ua/bitstreams/af192fa5-cd8d-4894-90ea-8a6cbac1997a/download
https://repositary.knuba.edu.ua/bitstreams/af192fa5-cd8d-4894-90ea-8a6cbac1997a/download
https://learn.ztu.edu.ua/pluginfile.php/277867/mod_resource/content/1/%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%AF%20%D0%9C%D0%90%D0%A8%D0%98%D0%9D%D0%9E%D0%91%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%20%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%20%D0%9A%D0%BE%D0%BB%D0%B5%D0%BA%D1%82%20%D0%B0%D0%B2%D1%82%D0%BE%D1%80%D1%96%D0%B2%20%282%29%20%281%29.doc.pdf
https://learn.ztu.edu.ua/pluginfile.php/277867/mod_resource/content/1/%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%AF%20%D0%9C%D0%90%D0%A8%D0%98%D0%9D%D0%9E%D0%91%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%20%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%20%D0%9A%D0%BE%D0%BB%D0%B5%D0%BA%D1%82%20%D0%B0%D0%B2%D1%82%D0%BE%D1%80%D1%96%D0%B2%20%282%29%20%281%29.doc.pdf
https://learn.ztu.edu.ua/pluginfile.php/277867/mod_resource/content/1/%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%AF%20%D0%9C%D0%90%D0%A8%D0%98%D0%9D%D0%9E%D0%91%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%20%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%20%D0%9A%D0%BE%D0%BB%D0%B5%D0%BA%D1%82%20%D0%B0%D0%B2%D1%82%D0%BE%D1%80%D1%96%D0%B2%20%282%29%20%281%29.doc.pdf
https://learn.ztu.edu.ua/pluginfile.php/277867/mod_resource/content/1/%D0%A2%D0%95%D0%A5%D0%9D%D0%9E%D0%9B%D0%9E%D0%93%D0%86%D0%AF%20%D0%9C%D0%90%D0%A8%D0%98%D0%9D%D0%9E%D0%91%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%20%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%20%D0%9A%D0%BE%D0%BB%D0%B5%D0%BA%D1%82%20%D0%B0%D0%B2%D1%82%D0%BE%D1%80%D1%96%D0%B2%20%282%29%20%281%29.doc.pdf
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