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1. Explanatory Note to the educational program

This educational program is based on modular competence-based
approach in accordance with international modern requirements for mid-level
professionals and skilled workers, with the participation of foreign partner
Dudley college (UK).

International experience, structure and content of training programs and
training of technical and service staff that are used in several European countries:

- focused on the acquisition of a number of competencies in the curriculum
and educational programs on a specialty;

- in the structure and content differ from the traditional subject - cyclic
approach to the description of the content of technical and special disciplines and
types of training and production work;

- disciplines of general professional and professional training are
combined into several modules aimed at the qualification competences;

- requires the development of training modules, aimed at the performance of
certain types of qualification competences of future professional activity.

The developers of this educational program have considered the above
features of the educational programs of the European countries, the international
concept of learning throughout whole life, as the content of educational programs
aimed at the formation of professional competence of future professionals capable of
adapting to changing situations at work, on the one hand, and going on professional
development and education - on the other hand.

Also there have been considered the general requirements of the State
Compulsory Educational Standard (hereinafter the “CES”) for Technical and
Vocational Education, and applied to it the structure of the model curricula and
requirements for knowledge, skills and competencies by level of qualifications
established in professional standards.

In the development of this educational program based on the modular
competency approach and the need for the introduction of modular training on
preparation of cadres of skilled workers and mid-level professionals following key
definitions are used:

Modular training program is a part of the educational program, aimed at the
development of knowledge, skills and competencies required to perform certain
professional activities within the same specialty;

Module is an independent, self-sufficient and complete profile of the
educational program or training period;

Working curriculum is a document developed by the organization of technical
and vocational education for a particular discipline, internships / practices, and
other learning activities (modules) of the working curriculum on the basis of a
model curriculum;

Modular unit is a logically acceptable division of labor in a particular



profession, having a clear beginning and end of work, which can be divided further
which result is a product, a service or part of the work (working operation). This is
the definition of the ILO (International Labour Organization);

Training module (modular training unit) is a set of sections (subjects) of
learning content within a single training module (discipline), which provides the
knowledge and performance of specific skills of the future qualifications;

Qualification is a level of training for the competent implementation of
certain activities in specialty received;

Plan of training process (curriculum) is a document regulating the list,
sequence, amount (workload) of disciplines (modules), internships / practices, and
other types of educational activity of students of the appropriate level of education
and forms of control;

Choice of structure and procedure for the formation of the content of
educational programs by special modules or general professional disciplines
and all types of training activities are provided by the developers in terms of the
modular competence-based approach.

The modular approach to organization of teaching process allows for
educational institutions to create conditions for selection of professional modules
by students in order to obtain the necessary qualifications in the organization of
teaching process in which the student can and should take over control his / her
learning, which teaches him / her to take responsibility for own learning, and in the
future - for own professional growth and career. Thus, the student, as a consumer,
will be satisfied with the education; can improve it throughout whole life, in
response to changes in the labor market.

This educational program on a specialty contains information on the
respective skill levels, professional profiles, syllabuses, requirements for
candidates and implementation of vocational education. At the same time, it takes
into account the requirements for competency skill levels 3, 4 and 5 of the National
Qualifications Framework of the Republic of Kazakhstan.

The educational program on a specialty is designed to meet guidelines:

— Articles 17, 20 and 28 of the Law of the Republic of Kazakhstan “On
Education™;

— State educational standards for technical and vocational education.
General provisions;

— Message of the President of the Republic of Kazakhstan, Nursultan
Nazarbayev to People of Kazakhstan “Strategy” Kazakhstan-2050”;

— State program on industrial-innovative development of the Republic of
Kazakhstan for 2015-2019;

— State Program of Education and Science Development of the Republic of
Kazakhstan for 2016-2019;

— Development Strategy of “Holding “Kasipkor” Nonprofit Joint-Stock
Company for 2012-2021;



The name and number of professional (special) modules are determined by
developers in accordance with the National Qualifications Framework (NQF) and
types of professional activities (competence) stipulated by professional standards
in the specialty “Maintenance and repair of telecommunications equipment
and household appliances (by industry). Based on the requirements (to the
competence of a specialist) of professional standards / qualifications in the specialty,
taking into account the estimated period of training the developers have identified
general professional modules that are common to all types of professional activities
(competence) on the specified qualifications: (“Material science”, “Occupational
health and safety work”, etc.).

In determining names of the main special modules there are used the
Qualifier of specialties of vocational and professional education, professional
standards, which show all the possible types and levels of qualifications within
the chosen specialty and description of the sequence of the complete cycle of
production activities specified in the functional analysis of this specialty.

Based on the functional analysis of the types and levels of qualifications in
view of the content of the educational programs of the specialty “Maintenance and
repair of telecommunications equipment and household appliances (by industry)” at
least 4 kinds of professional activities are defined that allow obtaining the following
qualifications:

1) Master on repair and maintenance of telecommunication
and electronic equipment;

2) Video surveillance and burglar alarm systems setter
system

3) Electronic Technician;

4) Junior Electronic Technician.

The requirements for the structure and content of educational
programs of this specialty at the level of technical and vocational
education and post-secondary provide for the possibility:

1) assignment of fixed and/or high levels (grade, category) of
qualifications for this specialty - upon graduation and passing the final
certification of students - fettler tradesman for maintenance and service
of telecommunication and electronic equipment; Video surveillance
and burglar alarm systems setter system;

2) assignment of the mid-ranking expert - upon completion of
the appropriate level of training and passing the final certification of
students - electronic technician;

3) assignment of bachelor of applied science (assistant electronic



engineer) - upon graduation in tertiary college and passing the final
attestation by students.

Taking into account international experience in designing
educational, technical and vocational education programs:

- In this educational program, all training modules are aimed
at the competence by types and levels of the prescribed qualification
within this specialty;

- The educational program is focused on creative work of teachers
to clarify the content of the training modules, taking into account the
specific requirements of employers and the changes taking place in the
industry in the preparation of working training programs;

- Determination and description of the full content of certain
training modules is carried out by education institution, i.e., teachers
on the basis of these learning outcomes for each module.

- Structure and content of professional training modules include
the appropriate sections and subjects of laboratory-practical classes
and industrial training.

However, the structure of the applied plan of the educational
process (approximately) includes separate modules for the industrial
training classes and professional practice. The purpose and subject of
this module are focused on the consolidation and exercise of skills
obtained in the training process in the framework of professional
training modules under real operating conditions at the production site.
Training modules of vocational training and professional internship/
practice in real operating conditions provide for introductory,
industrial and technological internship/practice at the production site.
The content of these types of educational work (professional module)
is determined by institution for technical and vocational education
together with representatives of the enterprises selected as a practice
base. Since the types of production work included in the curricula
of professional practice depends on the conditions of the process
organized in enterprises.

The total amount of teaching time allocated to all types of study
in addition to theoretical training based on the integration of educational
training programs for skilled workers and mid-level specialists are not
less than 50% of the total amount.

In order to introduce this program in the practice of the
institution, depending on the features of the labor market in the region
and the wishes of the employer-client, the institution needs to develop
effective curricula and programs.



2. LIST OF ACRONYMS AND DESIGNATIONS

TVPSE —technicalandvocationalpost-secondaryeducation;

ED-—educationalprogram — it is a single set of basic characteristics of
education, which includes the objectives, outcomes and content of the training,
classroom management, ways and methods of implementation and criteria for
assessing the education outcomes;

NQF- National Qualifications Framework defines a uniform scale of the
levels of qualification of general competence for the development of sectoral
qualifications frameworks and professional standards. NQC provides cross-
industry comparability of qualifications and competences being the basis for a
system of conformity assurance and the award of specialist qualifications;

SQF-sectoralqualificationsframework — a structured description of
qualification levels, recognized in the industry;

PC - professional competence;

BC-basic competence;

MM — mandatory modules;

EM- educational modules;

AHM- all-humanitatian modules;

SEM- socioeconomic modules;

PM- professional (special) modules;

BPM- basic general professional modules;

MDI- modulesdeterminedbyinstitution;

IT&PI- industrialtrainingandprofessional internship;

HACCP - hazardanalysisandcriticalcontrolpoint;

DGRK- decree of the Government of the Republic of Kazakhstan;
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4. REQUIREMENTS TO DEGREE OF TRAINING OF STUDENTS

The section “Requirements to degree of training of students” defines the necessary basic
competencies and professional competence on the levels of related qualifications of specialty
(Table 1) in accordance with the National Qualifications Framework, sectoral qualifications
frameworks and professional standards

Table 1
Com- | Industrial/enterprise requirements to the education degrees of students
pe-
tences
Master on | BC 2.1.to understand the nature and the social
“Elec- | repair and | importance of their future profession, to show
tronic mainte- | sustained interest to it;
techni- | nance of | BC2.2. to be capable of systemic actions in profes-
cian” telecom- | sional situations, to the analysis and design of its
(mid- munica- | activities, to act independently in the face of uncer-
ranking | tion and | tainty;
expert) | electronic | BC2.3. to improve constantly its skills, knowledge in
equip- | accordance with modern requirements;
Bach- ment; | BC2.4. to perform work in conditions of division
elor of Vidgo sur- | under the supervision of specialists of higher qualifi-
Applied veillance | cation; . . .
Basic Sci- and bur- | BC 2.5. to comply with the requirements of legisla-
com- ence: glar alarm | tion of the Republic of Kazakhstan and approved
pe- - Junior systems | regulatory sectoral legislations;
tences | elec- setter; | BC 2.6. to observe safety precautions, rules and
tronic (advanced | regulations of occupational safety, industrial health
engi- level) and fire safety
neer BC 3.1. to be ready to exercise responsibility for work conducted,

to be capable of solving problems independently and effectively
in the field of professional activity;

BC 3.2. to be capable of self-definition of tasks, arrangement and
supervision of the implementation of the standards by subordi-
nate employees, responsibility for the outcome

BC 4.1. to be capable of practice solving professional problems in the ar-
rangement of different business legal structures;

BC 4.2. to be ready for the management activities within the site, the pro-
cess and strategies for the enterprise activity.
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Profe-
sisonal
com-
pe-
tences

Bach-
elor of
Applied
Sci-
ence:
-Ju-
nior
elec-
tronic
engi-
neer

- Elec-
tronic
techni-
cian»

(mid-
ranking
expert)

- Mas-
ter on
repair
and
mainte-
nance
of tele-
com-
muni-
cation
and
elec-
tronic
equip-
ment -
Video
surveil-
lance
and
burglar
alarm
systems
setters
(ad-
vanced
level)

PC 2.1. to prepare workstation in compliance with
the safety conditions for the implementation of the
planned work;

PC 2.2. to perform consistently technological opera-
tions for maintenance and service of various types of
telecommunications and electronic equipment, anten-
nas and distribution networks in accordance with the
technical requirements;

PC 2.3. to comply with the instructions when oper-
ated at instrumentation and measuring devices;

PC 2.4.to read and to understand the principle diar-
gams - electric, assembly and structural diagrams;
PC 2.5. to be able to use computer programs for di-
agnostics and fault finding;

PC 2.6. to work with technical literature and docu-
mentation;

PC 2.7.to determine the indications of electrical mea-
suring instruments and to conduct analysis of their
results.

PC 3.1. to specify the tasks received, to set goals to subordi-
nates, to evaluate their activity results;

PC 3.2. to determine the lack of their knowledge and skills, to
motivate the proficiency enhancement of subordinate employ-

ees;

PC 3.3.execution of technical documentation in accordance
with the current regulatory framework.

PC 4.1.to analyze independently the situation, to make decisions and to
create conditions for implementation;

PC 4.2. to adjust activities in the context of team work by using the man-
agement and executive professionalism.

11




5. EDUCATIONAL PROGRAM STRUCTURE

Profes- Educational module Learning goals Code of
sional Knowledge Skills Attains basic com-
compe- petence
tences generated
Basic modules
BPM-01 Electronic -The main directions in - To read simple electrical - reading electrical BC2.1
equipment installation the field of occupational | circuits circuits; BC2.2
understanding of the instal- | safety and health - To apply the necessary - installation and BC23
lation of electronic devices, | -Basic information about | materials and equipment to | checking the quality | BC 2.4
application, practical skills | the dangers of working carry out installation work of assembled ele- BC2.5
for installation works, with electricity. -hazard- | - To check radioactive ele- ments; BC2.6
grasp of instrument, com- ous voltage ments before installation - to fix the noticed BC2.7
pliance with safety regula- | - Protective equipment - To observe safety precau- | defects
tions when performing electrical work perfor- tions
installation work. mance - To be able to teamwork
- HSE for fitter’s works - To explain the laws of
- HSE for installation electricity (Ohm, Kirchhoff)
works - To use electrical values.
- HSE for plumbing
works
- HSE for electric and
mechanical tools
gc 21 - HSE for operation of
C2.2 . .
soldering stations
PC23 .
PC24 - ESD protection )
- Environmental security,
drawings design rules;
geometric structures and
rules of drawing outlines
of technical details
- legend on electric dia-
grams;
- tool and equipment for
installation works;
- types and methods of
soldering of electronic
components
- materials for soldering
- methods of testing
components before in-
stallation
- terminology and units
of measurement in accor-
dance with the applicable
regulations and interna-
tional SI system.
PC2.1 BPM-02 Installation, - Safety regulation - to distinguish the switch- - installation, service | BC 2.1
PC2.2 service and maintenance | during installation of ing devices by intended and maintenance of BC2.2
PC23 of switching devices switching devices; purpose and methods of switching devices; BC23
PC2.4 Installation, maintenance - Safety regulation dur- installation; - in the use of diag- BC24
and service of switching ing service of switching | - to use all the necessary nostic and fitting and | BC 2.5
diveces, scope of applica- | devices; tools and equipment for the | assembly tool; BC2.6
tion, practical skills for in- | - Safety regulation dur- installation and service of - registration of the BC2.7

stallation, maintenance and
service of switching de-
vices, grasp of instrument,
compliance with safety
regulations during the
installation, maintenance
and service of switching
devices

ing maintenance of
switching devices;

- Types of switching de-
vices and designation on
electrical diagrams;

- Specifications of
switching devices;

- Methods of installa-
tion and switching of the
switching devices;

- Types of service and
maintenance of switch-
ing devices;

- Installation regulations
in accordance with in-
dustry standard

switching devices;

- to comply with the mainte-
nance procedure according
to IS;

- to read the electrical
diagrams with switching
devices

necessary technical
documentation
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PC2.1 BPM-03 Installation, - Workplace arrangement | - to use structural, assembly | - determination of BC2.1
PC22 maintenance and for installation and main- | and schematic electrical serviceability of radio | BC 2.2
PC23 adjustment of power tenance of power supply | diagrams of various types of | elements of power BC23
PC24 supply - Safety precautions for power supply. supply; BC24

skills and knowledge nec- | installation of power - to calculate the primary - verification of radio | BC 2.5

essary for the maintenance | supply power supply and selection | elements of power BC2.6

and adjustment of power - Safety precautions for of secondary power supply. | supply; BC2.7

supply. The knowledge power supply inspection | - to use operating voltage of | - verification of the

and practical skills gained | - Safety precautions for | power supply. data on the individual

from this course are used maintenance of power - to determine the service- power supply unit

by the students for supply ability of radio elements of | operation;

maintenance and - Graphical symbols of power supply, to evaluate - use of the collected

adjustment of power radio elements of power | power supply operation, to data on character-

supply and for learning supply receive the data on the indi- | istics of the power

other disciplines. The - Electric charge. Po- vidual power supply unit op- | supply;

course content is designed | tential difference. EMF. eration, to use the collected | - analysis of conduct-

to show the importance of | Power supply in AC data on characteristics of the | ed power measure-

electrical terminology, electric circuits. Power power source. ments;

reading of electrical dia- supplies in DC electrical | - to arrange the workplace, - workplace arrange-

grams and the conditions circuits. to evaluate the power supply | ment;

of admission qualifi - Transformers, semicon- | operation, to troubleshoot - repair and adjust-

cationsfortheuseof ductor rectifiers of power | power supplies, to dismantle | ment of power sup-

electronic equipment. supply. Stabilizers of and to install radio elements | plies

Training allows the student | power supply voltages. - to carry out maintenance

to learn more about the SMPS operation and adjustment of power

graphics, princi-ples of - Radio elements and supplies

operation, methods of operation of the power

checking, maintenance and | sources

supervision, tools used for | - Workplace arrange-

maintenance and ad- ment, troubleshooting

justment of power supply. | technique for power

supply.
Professional modules

ForSpecialField:Fettler Tradesman for maintenance and service of telecommunication and electronic equipment
PC2.1 PM-01 Installation, - Workplace arrangement - to read the block diagrams | - to use personal pro- | BC 2.1
PC22 maintenance- for the service and main- of the low-frequency ampli- | tective equipment; BC2.2
PC23 andadjustmentofLF tenance of low-frequency | fiers; - to read electrical BC23
PC24 amplifiers amplifiers - to read circuit diagrams of | schematics and flow | BC 2.4

skills and knowledge - Safety precautions for low frequency amplifiers; diagrams of electric BC2.5

necessary for mainte- maintenance and service of | - to use measuring instru- equipment; BC2.6

nance, tuning and adjust- | low-frequency amplifiers ments; - to service low-fre- BC2.7

ment of low frequency
amplifiers. Theknowl-
edge and practical skills
gained from this course
are used by the students
in the maintenance, tun-
ing and adjusting the
low-frequency amplifiers
and for learning other
disciplines. The course
content is designed to
show the importance of
electrical terminology,
reading of electrical
circuits and the condi-
tions of admission qualifi
cation for the use of
electronic equipment.
During training, the
student gets acquainted
with the graphic symbols,
principles of operation,
methods of inspection,
maintenance and control,
instruments and devices
for setting and adjusting

the low-frequency ampli-

- ESD protection

- Environmental Safety

- Sources of signals of low
frequencies

. Operating range of ampli-
fied frequencies.

The dynamic range of am-
plitudes.

- Types of low frequency
amplifiers

- The operation principle
of the amplifier transistor
- Push-pull amplifier

- Phase inversion stage of
amplifier

- Transformer low-fre-
quency amplifier

- Amplifying stages FET.

- Amplifier stage diagrams
of operational amplifiers.
- Graphic Equalizer
Circuits

- to carry out inspection of
modes of low-frequency
amplifiers;

- to determine the failure of
low-frequency amplifiers;

- to troubleshoot low-fre-
quency amplifiers

quency amplifiers;

- to identify and to
troubleshoot the low-
frequency amplifiers;
- to use instrumenta-
tion for configura-
tion, adjustment and
maintenance of low-
frequency amplifiers
in the analysis of the
performance mea-
surements;

- execution of neces-
sary reporting docu-
mentation

fiers.
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PC2.1 PM-02 Installation, - Workplace arrangement - to determine the service- application of per- BC2.1
PC2.2 maintenance-and for service and mainte- ability of nodes of combined | sonal protective BC2.2
PC23 adjustmentof com- nance of combined devices | devices for magnetic and equipment BC23
PC24 bined devicesfor mag- and devices for magnetic optical recording and repro- | - to read electrical BC2.4
PC25 neticandopticalrecor- and optical recording and ducing. and flow diagrams of | BC 2.5
PC2.6 dandaudio-videorepro- | audio-video reproduction; | - to carry out checks of radio | electrical equipment | BC 2.6
PC2.7 duction. - Safety precautions for elements of combined devic- | - to service combined | BC 2.7
It is aimed at arrange- service and maintenance of | es for magnetic and optical devices for magnetic
ment and methodology combined devices; - ESD | recording and reproducing. and optical record-
of maintenance, tuning protection; - to use the method of mea- | ing and audio-video
and adjustment of the - Ecology in the mainte- suring the operation modes | reproduction
combined devices for nance of combined devices | of combined devices for - identification and
magnetic and optical re- magnetic and optical record- | troubleshooting of
cording and audio-video ing and reproducing. combined devices for
reproduction, scope - to use the collected data on | magnetic and optical
of application, practi-cal the frequency characteristics | recording and audio-
skills in carrying out of the operation. video reproduction
maintenance, setup and - to carry out the analysis of | - to use instrumen-
adjustment of the the measurements of com- tation for tuning,
combined devices for bined devices for magnetic adjustment and main-
magnetic and optical re- and optical recording and tenance of combined
cording and audio-video reproducing. devices for magnetic
reproduction, the grasp - to diagnose the operation and optical record-
of an instrument, compli- of combined devices for ing and audio-video
ance with safety precau- magnetic and optical record- | reproduction
tions for maintenance, ing and reproducing. analysis of the per-
tuning and adjustment of - to evaluate the operation of | formance measure-
combined devices for combined devices for mag- | ments
magnetic and optical re- netic and optical recording - execution of neces-
cording and audio-video and reproducing. sary reporting docu-
reproduction. - to identify failure of com- | mentation
bined devices for magnetic
and optical recording and
reproducing.
- to conduct dismantle and
installation of radio ele-
ments of combined devices
for magnetic and optical re-
cording and reproducing.
- to carry out maintenance
and tuning of combined
devices for magnetic and
optical recording and repro-
ducing
PC2.1 PM-03 nstallation, - Workplace arrangement in the application of | BC 2.1
PC22 maintenance and for service and mainte- . . personal protective BC2.2
. . . - To determine the service- .
PC23 adjustment of TV nance of television equip- bility of televisi g equipment BC23
PC2.4 hardware with CRT ment; abiiity ol tefevision equip - to read electrical BC2.4
PC25 and LCD, plasma and - Safety precaution for ment units. . . and flow diagrams of | BC 2.5
PC2.6 LED displays service and maintenance of To P erform inspection of electrical equipment; | BC 2.6
pay . . dio elementstelevision al equipment,
PC2.7 The knowledge and prac- | television equipment; ra - to maintain televi- BC2.7

tical skills gained from
this course are used by
students in maintenance,
tuning and adjustment of
television equipment.
The course content is
designed to show the
importance of electrical
terminology, reading of
electrical diagrams and
the conditions of admis-
sion qualificationsfor
the use of electronic
equip-ment. In training,
the stu-dent gets
acquainted with the
graphics, principles of
operation, methods of
inspection, maintenance
and control instruments
and devices for tuning
and adjustment of televi-
sion equipment.

- ESD protection;

- Ecology in the mainte-
nance of television equip-
ment

equipment.

To use the measurement
method of operation modes
of television equipment.

To use the collected data

of the operation frequency
characteristics.

To make the analysis of the
measurements of television
equipment.

To diagnose the operation of
television equipment.

To evaluate the operation of
television equipment.

To identify the problem of
nodes and television equip-
ment units.

To dismantle and to install
radio elementsof television
equipment.

To perform maintenance
and adjustment of television
equipment.

sion equipment with
CRT and application
of LCD, plasma and
LED displays

- to identify and to
troubleshoot televi-
sion equipment with
CRT and application
of LCD, plasma and
LED displays;

- to use instrumen-
tation for tuning,
adjustment and main-
tenance of television
equipment with CRT
and application of
LCD, plasma and
LED displays in the
analysis of the per-
formance measure-
ments

- execution of neces-
sary reporting docu-
mentation

For Special Field:Electronic technician
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PC24
PC25
PC2.6
PC3.1
PC3.2
PC3.3

PM-04 Maintenance of
digital audio-video re-
cording equipment

It is intended to show the
importance of electrical
terminology, reading of
electrical circuits and the
conditions of admission
qualification for the use
of electronic equipment.
During training, the stu-
dent gets acquainted with
the graphics, principles
of operation, methods of
inspection, maintenance
and supervision, instru-
ments and devices for
tuning and adjusting digi-
tal audio-video recording
equipment.

Whereas, the students
acquire theoretical and
practical knowledge
aimed at development of
practical skills for service
and maintenance of elec-
tronic equipment

- Workplace arrange-
ment for the service and
maintenance of digital
audio-video recording
equipment; - Safety pre-
cautions for maintenance
and service of digital
audio-video equipment;

- ESD protection during
maintenance; - Ecology in
the maintenance of digital
audio-video recording
equipment

- to read design and techno-
logical documentation for
the special field;

- to determine polarity and
voltage in electronic compo-
nents and circuits by meter-
ing equipment

- to conduct system trouble-
shooting in impulse and
digital circuits

To produce a systematic
troubleshooting in the digital
diagram and in digital inte-
grated circuits.

- to have skills in diagnostic
of performance of digital
audio-video recording
equipment;

- to detect the cause of the
fault of digital devices under
maintenance.

- to make cleaning and ser-
vice of digital audio-video
recording equipment with
the use of special funds

To make the maintenance,
adjustment and service of
digital equipment

in the application of
personal protective
equipment

-to read electrical
and flow diagrams of
electrical equipment
- to maintain the
digital audio-video
equipment;

- to identify and to
correct the faults of
digital audio-video
equipment;

-to use metering
and monitoring
instruments for set-
tings, adjustment
and maintenance of
digital audio-video
equipment

in the analysis of the
measurements

- to execute neces-
sary reporting docu-
mentation

to execute the de-
sign, technological
and other technical
documentation in
accordance with the
current regulatory
framework

BC3.1
BC3.2

PC24
PC25
PC2.6
PC3.1
PC3.2
PC3.3

PM-05 Maintenance of
satellite transceiving
equipment

- Workplace arrangement
for service and mainte-
nance of satellite trans-
ceiving equipment;

- Safety precautions for
maintenance and service
of satellite transceiving
equipment;

- ESD protection during
maintenance;

- Ecology for maintenance
of satellite transceiving
equipment

To determine the polarity
and voltage in electronic
components and circuits

- To use the appliance to
determine the satellite signal
level;

To use the device to fine-
tune the satellite antenna to
the satellite;

- To have skills of diagnos-
tics of satellite transceiving
equipment performance.

- To assemble satellite an-
tenna. - To install a satellite
antenna and equipment.

- To carry out the configura-
tion of satellite equipment.
To perform service and
maintenance of satellite
equipment.

in the application of
personal protective
equipment

- to read electrical
and flow diagrams of
electrical equipment
- to maintain satellite
transceiving equip-
ment;

- to identify and to
troubleshoot satellite
transceiving equip-
ment;

- to use instrumenta-
tion for configura-
tion, adjustment and
maintenance of
satellite transceiving
equipment; in the
analysis of conducted
performance mea-
surements;

- execution of re-
quired reporting
documentation

BC3.1
BC3.2
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PC24 PM-06 Maintenance - Workplace arrangement - to read a variety of circuits | in the application of | BC 3.1
PC2.5 of electronic hardware for service and mainte- of electronic equipment personal protective BC3.2
PC2.6 with new equipment nance of electronic equip- | - diagnostics and trouble- equipment
PC3.1 ment 2. Safety precautions | shooting -to read electrical
PC3.2 for service and mainte- - to calculate the current and flow diagrams of
PC3.3 nance of electronic equip- | and voltage on the circuit electrical equipment
ment 3. ESD protection sections; -to maintain the elec-
during maintenance to determine the type and tronic equipment
4. Ecology in the mainte- design of communication - to identify and to
nance of electronic equip- | devices troubleshoot elec-
ment - to install hardware for tronic equipment
Designation on all electri- | printing equipment. -to use instrumenta-
cal circuits - to evaluate operation of tion for configuration,
- principle of operation of | scanning devices adjustment and main-
various electronic equip- 1 To determine the perfor- tenance of electronic
ment mance of electronic equip- equipment
- specifications ment with the use of new in the analysis of
- methods of identification | hardware using monitoring conducted perfor-
and troubleshooting using | and metering mance measurements
new technologies - to perform inspection and | -execution of re-
- safety precautions for replacement of cables and quired reporting
electronic equipment ser- connectors to them. documentation
vice and maintenance - to fill the cartridge tank. - to carry out installa-
- necessary operational and | - to install the toner reser- tion of various actua-
technical documentation voir tors, to connect them
- to be able to repair the according to design
printing mechanism in the documentation.
printing device. - for maintenance of
- to perform maintenance various electronic
and service of electronic equipment
equipment with new hard-
ware.
PC24 PM-07 Execution of PC configuration and - to be able to work in Word, | - keeping regulatory | BC 3.1
PC25 regulatory documents software Excel and other software ap- | documentation; BC3.2
PC2.6 - types of regulatory plications; - rules of account-
PC3.1 technical and operational - to fill in any technical ing and write-off of
PC32 documentation; documentation; materials
PC3.3 - rules of reception and - to execute the order forms;

processing of orders for
maintenance and repair ac-
cording to IS;

- list of documents for
commissioning; - required
documentation in the pro-
duction of all types of ser-
vice and maintenance;

- job descriptions, techni-
cal operation rules, instruc-
tions on safety and labor
protection;

- legal and entitling docu-
ments

- to keep records and write-
off of electronic components
and other materials;

- to keep logs of briefings,
incoming and outgoing
documents;

- to conduct necessary docu-
mentation for the subordi-
nate employees;

- to keep all regulatory
documentation

For Special Field: Junior electronic engineer
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PM-08 Maintenance of | - workplace arrangement - to work with technical lit- | in the application of | BC 4.1
PC3.1 other types of electronic | for service and mainte- erature and catalogs; personal protective BC4.2
PC3.2 equipment and micro- nance of microprocessor - to read flow diagrams of equipment
PC3.3 processor hardware hardware; all types of electronic equip- | -to read electrical
PC4.1 - safety precautions for ment; and flow diagrams of
PC4.2 maintenance and service of | - to work with soldering electrical equipment;
microprocessor hardware; | stations; -to maintain other
- ESD protection during - to replace microproces- types of electronic
maintenance; sors and chips in electronic equipment and the
- ecology for maintenance | equipment; microprocessor hard-
of electronic microproces- | - to manage a team; ware;
sor hardware; - to provide objective jobs - to identify and to
- methods of installation troubleshoot satellite
and connection of vari- other types of elec-
ous electronic equipment tronic equipment and
systems; the microprocessor
- all kinds of measure- hardware;
ments and analysis of elec- - to use instrumenta-
trical circuits; tion for configura-
- rules of commissioning tion, adjustment and
and maintenance of elec- maintenance of other
tronic equipment; types of electronic
- operation principle of equipment and mi-
diagrams of all types of croprocessor hard-
electronic equipment ware;
- rules and types of assem- in the analysis of
bly and disassembly using conducted perfor-
infrared soldering stations mance measurements
- execution of re-
quired reporting
documentation;
- repair of various
kinds of electronic
equipment;
- to read and com-
pose different dia-
grams
PM-09 Management Objectives and tasks of - adoption and implementa- | - to use the methods | BC 4.1
PC3.1 and work flow methods | management of various tion of management deci- of business com- BC4.2
PC3.2 organizational and legal sions; - conflict management | munication in profes-
PC3.3 forms; management func- | methods; - peculiarities of sional activity; - to
PC 4.1 tions; internal and external | management in the field of adopt effective solu-
PC4.2 arrangement media; the professional activity; tions.
foundations of the theory
of management decision-
making;
PM-10 Software of elec- | the principle of using com- | - to install a certain software | - to operate with BC4.1
PC3.1 tronic equipment puter technology; system; - to install stan- computer; BC4.2
PC3.2 - principle of information dard software; - to create - to reinstall software
PC3.3 coding; a network connection; - to of electronic equip-
PC4.1 - principle of modeling, conduct program update ment;
PC4.2 drafting a text editor. independently; - to create a | - to update software;

- principle of diagnosing
malfunctions of electronic
equipment using software;
- analysis and synthesis of
hardware and software;

- all kinds of measure-
ments and analysis of elec-
trical diagrams;

- calculations and configu-
ration of various electronic
equipment

simple technical drawings;

- to works with software
applications; - web-pro-
gramming; - error-free diag-
nostics and repair all kinds
of home appliances and cell
phones

- to draw up all nec-
essary accounting
and reporting docu-
ments

Industrial training and professional internship

Industrial training

17



PC2.1
PC22
PC23
PC24
PC25
PC2.6
PC2.7

Electrical installation work:
Electric radio components.
Control and measuring devices.
Soldering of electrical connec-
tions. Installation of stabilized
rectifier, symmetrical multivibra-
tor. Installation, measurement of
parameters and configuration of
audio amplifiers. Installation of
integrated circuits. Maintenance
and adjustment of audio ampli-
fiers, according to IS.

- introduction and repair of com-
bined receivers and devices for

magnetic recording and playback.

Maintenance and adjustment of
television equipment (CRT).
Maintenance and adjustment of
television equipment using LCD,
plasma and LED displays. Main-
tenance of digital audio-video
hardware.

Tuning and maintenance of satel-
lite receiving equipment.

DREE (domestic
radioelectronic
equipment) devel-
opment prospects.
- Safety precau-
tions for service
and maintenance
of electronic
equipment, indus-
trial sanitation and
its objectives.

- electrical instal-
lation work pro-
cessing.

Details and nods
of radio and tele-
vision equipment.
- radio and televi-
sion equipment
miniaturization.

- low frequency
amplifiers.

- devices for mag-
netic recording
and audio signals
reproduction.

- structural
diagram, operating
principle, com-
ponents and their
functions; TV in
black and white.
Structure, operat-
ing principle, the
components, their
purpose, color TV
sets using (CRT).
- structure, operat-
ing principle, the
components, their
purpose, color TV
sets with LCD,
plasma and LED
displays.

- devices for mag-
netic recording
and reproducing
video and audio
signals.

- devices for digi-
tal recording and
reproducing video
and audio signals.
- structure, operat-
ing principle, the
components, their
purpose, purpose
of satellite receiv-
ing equipment

- to use layout tools, to
perform various actions
with the mechanical
parts;

- to distinguish the ap-
pearance of different
types of radio electronic
elements, to determine
their parameters, to per-
form the connection;

- to compose mount-
ing, flow electric VC
diagrams, assembly and
testing of the VC ef-
ficiency;

- to compose mount-
ing, flow electric AFA
diagrams, installation
and verification of its
operation, configuration
and measurement of the
amplifier’s parameters;
- to make the layout

of radio electronics,
printed circuitboard
manufacturing, to per-
form the connection of
chips from PCB;

- to check the measure-
ment electronic devices;
- to switch on, to install
and to measure the main
electrical parameters;

- to disassemble and to
assemble the elements
and to switch on the
electric acoustic trans-
ducers;

- to carry out the assem-
bly of public address
schemes;

- to identify and elimi-
nate faults in radio re-
ceivers, to adjust;

- to use measuring
equipment during
technical operation

of television systems,
tape recorders, digital
recording of audio and
video frequency signals.
- to carry out main-
tenance, tuning and
adjustment of satellite
receiving equipment.

- - measurement of
geometric parameters of
details, to perform differ-
ent types of machining:
cutting, clearance, mark-
ing, etc;

- - electrical installation
works using electric sol-
derers to assemble circuits
of various devices;

- -to carry out the as-
sembly of the stabilized
rectifier and multivibrators
removing various indica-
tors;

- - relief of voltage maps
and resistance of audio
amplifier;

- -to carry out instal-
lation of automation
systems;

- - to check the cables
and generators;

- - to check electrical
installations, assembly of
complex circuits of public
address systems;

- - to perform the instal-
lation and configuration of
individual nodes of radio
receiver;

- -to identify and
troubleshoot television
receivers, setting of

home appliances, LCD,
plasma and LED displays.
Thedigitalrecording

of audioandvideofre-
quencysignals.

- - to carry out mainte-
nance, tuning and adjusting
satellite receiving equip-
ment.

BC2.1
BC2.2
BC23
BC24
BC25
BC2.6

Professional internship

Introductory training
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PC2.1 Introductory lesson. Instruction electrical work - execution and reading | - - prevention, BC2.1
PC22 in occupational safety and health. | method. Details of drawings according maintenance and repair of | BC 2.2
PC23 Introduction to enterprise. Opera- | and nods of radio | to USDD; - compli- telecommunications equip- | BC 2.3
PC24 tion with metering devices. Work | and television ance with safety ment and household appli- | BC 2.4
PC2.5 on the production team for the equipment. - radio | regulations and labor ances; - tuning and adjust- | BC 2.5
PC2.6 maintenance and service of radio | and television protection; - selec- ment of electroacoustic BC 2.6
PC2.7 electronic equipment. equipment minia- | tion of electroacoustic transducers; - development
turization. - low transducers; - develop- | of industrial jigging of
frequency ampli- | ment of technological telecommunication equip-
fiers. - devices of | instructions, process ment and household ap-
a magnetic record- | charts of telecommuni- | pliances.
ing and playback | cation equipment and work as stand-ins in the
of audio frequency | appliances; - control of | technical staff for opera-
signals safety and protection of | tion of telecommunication
worker labor; - monitor- | equipment and household
ing of compliance with | appliances.
the installation work
technology.
Professional process-oriented internship
PC2.1 Introductory lesson. In- - Safety regula- to organize the Assembly of electronic BC2.1
PC22 struction to occupational | tions for service workplace; - to read equipment schemes BC2.2
PC23 safety and health. Intro- and maintenance and to collect electronic | - Control over the BC23
PC24 duction to enterprise. of electronic circuit technology; - configuration; - BC24
PC2.5 Operation with metering | equipment, indus- | to troubleshoot; - to Troubleshooting and BC2.5
PC2.6 devices. Work on the trial hygiene and complete electrical damage to products of BC2.6
PC2.7 production team for the its objectives. and radio electronic radio electronic television
PC3.1 maintenance and repair - electrical in- equipment prior equipment, process
PC3.2 of radio electronic equip- | stallation work to installation; - to equipment circuits.
PC3.3 ment. Selfrepairand- process. make installation

maintenance of
electronicequipment

Details and nodsd
of radio and tele-
vision equipment.
- radio and televi-
sion equipment
miniaturization.

- low frequency
amplifiers.

- device of the
magnetic record-
ing and reproduc-
ing audio signals.
- structural
diagram, operating
principle, com-
ponents and their
functions; TV in
black and white.
Structure, operat-
ing principle, the
components, their
purpose, color TV
sets using (CRT).
- structure, operat-
ing principle, the
components, their
purpose, color TV
sets with LCD,
plasma and LED
displays.

- devices for mag-
netic recording
and reproducing
video and audio
signals.

- devices for digi-
tal recording and
reproducing video
and audio signals.
- structure, operat-
ing principle, the
components, their
purpose, purpose
of satellite receiv-

ing equipment

in compliance with
the technological
requirements; - to
observe safety
precautions.

Pre-graduation (trainee) internship




PC2.1
PC22
PC23
PC24
PC25
PC2.6
PC2.7
PC4.1
PC4.2

Introductory lesson. In-
struction on occupational
safety and health. Opera-
tion with metering devic-
es. Work on the produc-
tion team for the mainte-
nance and repair of elec-
tric and radio electronic
equipment. Independent
service and maintenance
of electric, electronic
equipment. Commis-
sioning of the products
of electronic engineering
and high-tech equipment.
Softwareconfiguration
of radioelectronic-
equipment.

How to determine
the types of pro-
cessors in a vari-
ety of REE: in the
micro computer
IBM

How to identify
the functionality
of the measuring
instruments and
systems.

to use the func-
tions performed
by the computing
means in measur-
ing instruments
and systems
methods of how to
make the design
of microprocessor-
based automated
measuring sys-
tems.

- methods of diag-
nosis efficiency of
the equipment of
different types of
REE and hardware
on microproces-
sor, design tech-
niques

- functional mea-
suring instruments
and systems

- device operation
mode manage-
ment (the sensitiv-
ity of the instal-
lation, alteration
filter bandwidth,
etc.); calibration
control (zero set-
ting, check the
calibration on the
electric signals or
samples);

- Work of various
kinds of devices
and equipment
REE microproces-
SOr.

- methods of de-
sign of micropro-
cessor automated
measuring systems

to arrange the
workplace; - to

read and to collect
radio electronic
device diagram; - to
troubleshoot; - to
complete electronic
equipment prior

to installation; - to
conduct installation

in compliance with
the technological
requirements; - to
comply with safety
precautions; - to
conduct computer
diagnostics, tuning
and adjustment of the
electronic equipment;
- to conduct works in a
unit under the direction
of specialists of higher
qualification.

- assembling electronic
equipment circuits;

- monitoring of the
equipment;

- troubleshooting and
damage electronic
technology products,
process equipment circuits.
- to dismantle and to install
of radio equipment.
Configuration and
adjustment of radio
equipment and satellite
receiving equipment.

- to make computer
diagnostics and to repair
electronic equipment, to
replace processors and
chips using a soldering
stations

- to comply with
precautions safety and
occupational health,
industrial hygiene and fire
safety.

BC2.1
BC2.2
BC23
BC24
BC2.5
BC2.6
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6. CONTENT OF EDUCATION PROGRAM (MODULES)
Basic Modules
BM 01. Installation of electronic equipment
Qualifications: FettlerT radesman for maintenance and service of
telecommunication and electronic equipment
Video surveillance and burglar alarm systems setter

1.1 Module aim and objective:

This module gives a student an understanding of the installation of
electronic devices, scope of application, practical skills for installation works,
grasp of instrument, compliance with safety regulations for installation works.

1.2. Overview of the module

This module describes the performance of work, the skills and knowledge
required for setup and installation of electronic equipment. The knowledge
and practical skills obtained from this course are used by students during
commissioning and installation of electronic equipment and the study of other
disciplines. The course content is designed to show the importance of electrical
terminology, reading of electrical circuits and the conditions of admission
qualifications for the use of electronic equipment. Within the training course, a
student gets acquainted with graphic symbols, methods and tools for installation
and maintenance of electronic and telecommutation equipment.

1.3. Content of the module
— occupationalhealthandsafety;
— reading the drawings and electronic equipment diagrams;
— electricengineering;
— basicsofradioelectronicsandradioelectronic devices;
— electric radio measurements;
— specialtechnology.
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Learning outcomes and assessment criteriaOmmuOka! FIcTOUHUK CCBUIKY HE HaWJICH.
BySpecialField: Fettler Tradesman for maintenance and service of electronic equipment

Learning outcomes
After successful com-
pletion of this module, a
student will

Assessment criteria
A student must

PO1 know: Safety pre-
cautions for installation
works.

1.1 evaluate increased level of electromagnetic, X-
ray, ultraviolet radiation.

1.2 set the level of particulate air pollution, the un-
even distribution of brightness in the field of view.
1.3 identify the causes of fire in educational work-
shops.

1.4 use primary fire fighting equipment.

1.5 explain the effects of electric current on the body.
1.6 determine the causes of electric shock.

1.7 use means of electrical protection against electric
shock.

1.8 provide first aid for electric shock.

PO2 know:Graphic sym-
bols.

Technical terms and
drawings for installation
works.

2.1 graphic symbols.

2.2 technicalterms and drawings.

2.3 schematic and installation diagrams.

2.4 graphical conventions of wires and harness.
2.5 graphicalconventionsof radioelements.

PO3 know and learn:to
make the selection of elec-
trical equipment by power
for installation works.

3.1 calculation of simple electrical diagrams
3.2 selection of electrical equipment by power.
3.3 electricity laws (Ohm’s, Kirchhoff’s)

3.4 electric values.

PO4
understand:Processes
occuring in radio ele-
ments.

4.1 resistors, capacitors, inductors, transformers
4 .2semiconductors.

4.3processes occurring in the radio elements.
4.4 intrinsic conductivity of semiconductors.
4.5semiconductor rectifier diodes.

POS5 know:ratings of
resistors and capacitors,
inductors and transform-
ers .

5.1 determine the ratings of resistors and capacitors.
5.2inductors and transformers

5.3 evaluate the performance of radio elements, har-
nesses and communication lines.

5.4 carry out inspections of semiconductor devices.
5.5.analyzethemeasurementsmade.

PO6. know:

Carry out mechanical
and electrical installation
of electronic equipment,
conduct inspection and
installation test

6.1 arrange workplace.

6.2 choose soldering methods, solders and fluxes.
6.3 prepare radio elements and communication lines
for assembly.

6.4 make mechanical and electrical installation of
electronic equipment.

6.5. carry out control and assembly test.
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Basic Modules
BM 02. Installation, maintenance, service of commutation devices.
Qualifications: Fettler Tradesman for maintenance and service of
telecommunication and electronic equipment
Video surveillance and burglar alarm systems setter

1.1 Module aim and objective: - This module gives a student an understanding
of the installation, service and maintenance of switching devices, scope of
application, practical skills for installation, service and maintenance of switching
device, grasp of an instrument, safety compliance during the installation, service
and maintenance of switching devices.

1.2 Overview of the module

This module describes the performance of work, the skills and knowledge
necessary for the installation, service and maintenance of switching devices. The
knowledge and practical skills gained from this course are used by students during
the installation, service and maintenance of switching deviices, commissioning
and 1installation of electronic equipment and the study of other disciplines. The
course content is designed to show the importance of electrical terminology,
reading of electrical diagrams and the conditions of admission qualifications
for the use of electronic equipment. Within the training course, a student gets
acquainted with the graphics, principles of operation, methods of inspection,
prevention and control, instruments for installation, service and maintenance of
telecommunications and electronic equipment.

1.3. Module content
— occupationalhealthandsafety;
— reading the drawings and electronic equipment diagrams;
— electricengineering;
— Dbasicsofradioelectronicsandradioelectronic devices;
— electric radio measurements;
— specialtechnology.
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Learning outcomes and assessment criteria
By qualification: Fettler Tradesman for maintenance and service of telecommunication and

electronic equipment

Learning outcomes

After successful completion
of this module, a student
will

Assessment criteria
A student must

PO1 know: Safety precauti-
ons for installation, service
and maintenance of switching
devices

1.1  detect violations of switching devices iso-
lation.
1.2 use tools for service and maintenance of

switching devices.

1.3 determine the causes of electric shock.
1.4 useprotectiveclothing.
1.5 use means of electrical protection against

electric shock.

PO2 know: Graphic symbol-
sof switching devices.

2.1 graphic symbolsof switching devices.

2.2 technical terms and drawings of switching
devices.

2.3 schematic,installation and flowdiagrams.

PO3 know: the design, pur-
pose of switching devices.
Requirements for the switch-
ing devices.

3.1 Design switching devices

3.2 Select switching devices and electrical equip-
ment by the power.

3.3 Processes in the switching devices

3.4 Requirements to the switching devices.

3.5 Purpose of switching devices.

PO4 know: Closing switch-
es, circuit breakers, circuit
changers, seal switches. Re-
lay, group circuit changers.

4.1 Closing switches, circuit breakers, circuit
changers, seal switches.

4.2 Relay, group circuit changers.

4.3 Switching principles of relays, closing
switches and circuit breakers.

4.4 Connectors and harnesses.

4.5 Plug and un-plug connections.

POS5 know: Types of closing
switches, circuit breakers, cir-
cuit changers, seal switches.
Relay, group circuit changers,
measurement rated values.

5.1 Determine the types of closing switches, cir-
cuit breakers, circuit changers, seal switches.
5.2 Relay, group circuit changers

5.3 Assess the operation of closing switches, cir-
cuit breakers, circuit changers, seal switches.
5.4 Inspect closing switches, circuit breakers,
circuit changers, seal switches.

5.5. Analyze the measurements.
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be able to: organize the
workplace, choose soldering
methods, installation solders
and fluxes, repair and main-
tenance of switching devices,
prepare switching devices.
For mounting, make mechani-
cal and electrical installation
of switching devices, perform
maintenance, inspection and
testing of switching devices.

6.1 Organize the workplace.

6.2 Choose soldering methods, installation
solders and fluxes, repair and maintenance of
switching devices

6.3 Prepare switching devices.

for installation.

6.4 Make mechanical and electrical installation
of switching devices

6.5. Perform maintenance, inspection and testing
of switching devices

Basic modules
BM 03. Repair and adjustment of power supplies.
Qualifications: Telecommunications and electronic equipment repair and
maintenance setter
Video surveillance and alarm systems setter

1.1 Module aim and objective: - this module gives the student an understanding
of repair and adjustment of power supplies, scope of application, practical
skills in repair and adjustment of power supplies, mastering of safety
regulations compliance means when repairing and maintaining power supply.

1.20verview of the module

This module describes the work performance, skills and knowledge
necessary for the repair and adjustment of power supplies. The knowledge and
practical skills gained from this course, are used by the trainees in repairing
and adjusting power sources and studying other disciplines. The course content
1s designed to show the importance of electrical terminology, interpretation of
electrical circuits, and the qualification admission conditions for the electronic
equipment use. During training the student gets acquainted with the graphic
characters, operation principles, tools repair, monitoring and inspection methods
when repairing and adjusting power supplies.

1.3. Module content
— Occupational Health and Safety;
— Interpretation of drawings and electronic equipment circuits;
— Electrical equipment;
— Fundamentals of radioelectronics and radioelectronic devices;
— Electric and radio measurements;
— Special technology.
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Learning outcomes and assessment criteria
qualification: Telecommunications and electronic equipment repair and

maintenance setter

Learning outcomes

Assessment criteria

repair and adjustment of power
supplies.

After the successful comple- Student:

tion of the module, the student

will:

PO1 know: Safety rulesinthe |1.1 detect violations in in the isolation of

power supplies.
1.2 use tools for repair and maintenance of
power supplies.

1.3  determine the causes of electric shock.
1.4 use of special clothes.
1.5 use the protection means against elec-

tric shock.
1.6  provide first aid at electric shock
1.7  use primary fire extinguishing means.

PO2 know: Graphic characters
of power supplies radioele-
ments.

Technical terms, drawings,
schematic electrical diagrams of
various types of power sources.

2.1 Graphical symbols of power source ra-
dioelements.

2.2 Technical terms and drawings of different
types of power sources.

2.3 Structure, assembly and schematic elec-
trical diagrams

PO3 know the electric charge.
Potential difference. EMF.
Power supplies in AC electric
circuit. Power supplies in DC
electric circuit.

3.1 Electric charge. Potential difference. EMF.
3.2 Power supplies in AC electric circuit .
3.3 Power supplies in DC electric circuit.

3.4 Design of power supplies

3.5 Secondary power supply.

PO4 know transformers, semi-
conductor rectifiers of power
supplies. Stabilizers of power
supply voltages. Operation of
switch-mode power supply.

4.1 Transformers, semiconductor rectifiers of
power supplies.

4.2 Stabilizers of power supply voltages .

4.3 Operation of switch-mode power supply .
4.4 parts and processes in the SMPS.

4.5 Operating voltage of power supplies.

POS5 be able to: determine the
serviceability of the power sup-
plies radio elements, evaluate
the power supplies operation,
receive the data of the individual
power supply nodes, use the col-
lected data of power supplies
operation. Analyze power sup-
ply measurements.

5.1 determine the serviceability of the power
supply radio elements.

5.2 check the power supply radio elements .
5.3 receive the data of the individual power
supply nodes.

5.4 use the collected data of power supplies
operation..

5.5. analyze power supply measurements
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PO6 be able to: organize the

workplace, assess the power 6.1 organize the workplace.
supply operation, detect the 6.2 assess the power supply operation
power supply troubleshoot, 6.3 detect the power supply troubleshoot.

dismantle and install radio ele- | 6.4 dismantle and install radio elements.
ments, repair and adjust power | 6.5. repair and adjust power supplies.
supplies.

Proffesional modules
PM 01. Repair, setting and adjusting of low-frequency amplifiers.

Qualification: Telecommunications and electronic equipment repair and maintenance setter

1.1 Module aim and objective: - this module gives the student an understanding
of the repair, setting and adjustment of low frequency amplifiers, scope of
application, practical skills in repair, setting and adjustment of low frequency
amplifiers, mastering of safety regulations compliance means when making
repair, setting and adjustment of low frequency amplifiers.

1.20verview of the module

This module describes the work performance, skills and knowledge
necessary for the the repair, setting and adjustment of low frequency amplifiers.
The knowledge and practical skills gained from this course, are used by the
trainees in making the repair, setting and adjustment of low frequency amplifiers
and studying other disciplines. The course content is designed to show the
importance of electrical terminology, interpretation of electrical circuits, and
the qualification admission conditions for the electronic equipment use. During
training the student gets acquainted with the graphic characters, operation
principles, repair, monitoring and inspection methods, tools and devices for
setting and adjustment of low frequency amplifiers.

1.3. Module content
— Occupational Health and Safety;
— Interpretation of drawings and electronic equipment circuits;
— Electrical equipment;
— Fundamentals of radioelectronics and radioelectronic devices;
— FElectric and radio measurements;
— Special technology.
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Learning outcomes and assessment criteria
Qualification: Telecommunications and electronic equipment repair and

maintenance setter

Learning outcomes
After the successful completion of
the module, the student will:

Assessment criteria
Student:

PO1 know: Safety rules in repairing
and adjusting low frequency ampli-
fiers.

1.1 use tools for repair and maintenance
of power supplies.

1.2 detect violations in the isolation of
low frequency amplifiers.

1.3 determine the causes of electric
shock.

1.4 use special clothes.

1.5 use the protection means against
electric shock.

1.6 provide first aid at electric shock

1.7 use primary fire extinguishing means.

PO2 know: Graphic characters of
low frequency amplifier radioele-
ments.

Technical terms, drawings, sche-
matic electrical diagrams of various
types of low frequency amplifiers .

2.1 Graphical symbols of low frequency
amplifier radioelements.

2.2 Technical terms and drawings of dif-
ferent types of low frequency amplifier.
2.3 Structure, assembly and schematic
electrical diagrams of low frequency
amplifier

PO3 know: Low frequency signal
sources. Operating range of ampli-
fied frequencies. Dynamic range of
the amplitudes, rated output voltage,
sensitivity, self-noise, random noise,
self-excitation of low-frequency am-
plifiers.

3.1 Low frequency signal sources

3.2 Operating range of amplified fre-
quencies.

3.3 Dynamic range of the amplitudes.
3.4 Rated output voltage .

3.5 Sensitivity, self-noise , pon, self-
excitation.

PO4 know the typical circuits of the
amplifier stages on bipolar transis-
tors, typical circuits of amplifier
stages on field transistors

4.1 Identify the typical circuits of the
amplifier stages on bipolar transistors.
4.2 Identify the typical circuits of ampli-
fier stages on field transistors.

4.3 Explain the amplifier stages circuit
on operating amplifiers.

4.4 Graphic equaliser circuits.

4.5 Radio elements, transistors, inte-
grated circuits, used in the low-frequency
amplifiers.
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POS5 be able to: Identify the service-
ability of the low frequency amplifi-
er radio elements. Check power sup-
ply radio elements. Use a measuring
technique for the transistors operat-
ing modes in the amplifier stage.

Use the collected data of the opera-
tion frequency characteristics, ana-
lyze low frequency amplifier mea-
surements

5.1 Identify the serviceability of the low
frequency amplifier radio elements.

5.2 Check power supply radio elements.
5.3 Use a measuring technique for the
transistors operating modes in the ampli-
fier stage.

5.4 Use the collected data of the opera-
tion frequency characteristics.

5.5. Analyze low frequency amplifier
measurements

POG6 is able to: Diagnose the opera-
tion of low-frequency amplifiers.
Evaluate the operation of low-
frequency amplifiers. Identify the
failure of low frequency amplifiers,
dismantle and install radio elements,
repair, adjust and set low-frequency
amplifiers.

6.1 Diagnose the operation of low-fre-
quency amplifiers.

6.2 Evaluate the operation of low-fre-
quency amplifiers

6.3 Identify the failure of low frequency
amplifiers .

6.4 Dismantle and install low-frequency
amplifier radio elements.

6.5. Repair and adjust low-frequency
amplifiers

Proffesional modules
PM 02. Repair, setting and adjusting of magnetic and optical audio and video

recording and playback combined devices.
Qualification: Telecommunications and electronic equipment repair and maintenance setter

1.1Module aim and objective: - this module gives the student an understanding
of the repair, setting and adjustment of magnetic and optical audio and video
recording and playback combined devices, scope of application, practical
skills in repair, setting and adjustment of magnetic and optical audio and video
recording and playback combined devices, mastering of safety regulations
compliance means when making repair, setting and adjustment of magnetic
and optical audio and video recording and playback combined devices.

1.2 Overview of the module

This module describes the work performance, skills and knowledge
necessary for the the repair, setting and adjustment. The knowledge and practical
skills gained from this course, are used by the trainees in making the repair,
setting and adjustment of magnetic and optical audio and video recording and
playback combined devices and studying other disciplines. The course content
is designed to show the importance of electrical terminology, interpretation of
electrical circuits, and the qualification admission conditions for the electronic
equipment use. During training the student gets acquainted with the graphic
characters, operation principles, repair, monitoring and inspection methods, tools
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and devices for setting and adjustment of magnetic and optical audio and video
recording and playback combined devices.

1.3. Module content

— Occupational Health and Safety;
— Interpretation of drawings and electronic equipment circuits;

— Electrical equipment;

— Fundamentals of radioelectronics and radioelectronic devices;
— Electric and radio measurements;

— Special technology.

Learning outcomes and assessment criteria
Qualification: Telecommunications and electronic equipment repair and

maintenance setter

Learning outcomes
After the successful com-
pletion of the module,
the student will:

Assessment criteria
Student:

PO1 know: Safety rules
in repairing and adjust-
ing magnetic and optical
audio and video recording
and playback combined
devices.

1.1 detect violations in the isolation of magnetic and
optical recording and playback combined devices.
1.2 use tools for repair and maintenance of magnetic
and optical recording and playback combined de-
vices.

1.3 determine the causes of electric shock.

1.4 use special clothes.

1.5 use the protection means against electric shock.
1.6 provide first aid at electric shock

1.7 use primary fire extinguishing means.

PO2 know: Graphic char-
acters of radioelements
of magnetic and optical
audio and video recording
and playback combined
devices.

Technical terms, draw-
ings, structural, installati-
on and schematic electri-
cal diagrams of different
types of magnetic and
optical audio and video
recording and playback
combined devices.

2.1 Graphical symbols of radioelements of magnet-
ic and optical audio and video recording and play-
back combined devices.

2.2 Technical terms and drawings of different types
of different types of magnetic and optical audio
and video recording and playback combined de-
vices.

2.3 Structural, installation and schematic electrical
diagrams of different types of magnetic and optical
audio and video recording and playback combined
devices
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PO3 know:

Sources of radio frequen-
cy signals Sensitivity of
the radio receiver. Oper-
ating range of amplified
frequencies. Helical opti-
cal recording principle.
Automatic control system.
Principle of optical audio
and video recording and
playback.

3.1 Sources of radio frequency signals

3.2 Sensitivity of the radio receiver

3.3 Magnetic audio recording and playback.

3.4 Principle of helical optical recording and play-
back with two video signal rotating heads

3.5 Automatic control system.

3.6 Principle of optical audio and video recording
and playback.

PO4 know: the principle
of audio and video sig-
nals recording and play-
back.

Radioelements, transis-
tors, integrated circuits,
devices used in magnetic
and optical audio and
video signal recording and
playback.

4.1 Identify the typical circuits of universal ampli-
fiers.

4.2 Identify the typical circuits of erasing and bias-
ing generators.

4.3 principle of audio and video signals recording
and playback.

4.4 Receive and handle ACS signals.

4.5 Radioelements, transistors, integrated circuits,
devices used in magnetic and optical audio and vid-
eo signal recording and playback.

POS5 be able to: use the
collected data of the op-
eration frequency charac-
teristics, analyze the mea-
surements in the repair
and adjustment of mag-
netic and optical recording
and playback combined
devices.

5.1 Determine the serviceability of magnetic and
optical recording and playback combined devices
nodes.

5.2 Check radio elements of magnetic and optical
recording and playback combined devices.

5.3 Use a measuring technique for the magnetic and
optical recording and playback combined devices
operating modes.

5.4 Use the collected data of the operation frequen-
cy characteristics.

5.5. Analyze the measurements in the repair and
adjustment of magnetic and optical recording and
playback combined devices.
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PO6 is able to: Diagnose
the magnetic and optical
recording and playback
combined devices opera-
tion, evaluate the mag-
netic and optical recording
and playback combined
devices operation. Identify
the troubleshoot and re-
pair the magnetic and op-
tical recording and play-
back combined devices,
dismantle and install ra-
dioelements of the mag-
netic and optical recording
and playback combined
devices.

6.1 Diagnose the magnetic and optical recording
and playback combined devices operation.

6.2 Evaluate the magnetic and optical recording and
playback combined devices operation.

6.3 Identify the trouble shoot and repair the mag-
netic and optical recording and playback combined
devices.

6.4 Dismantle and install radioelements of the mag-
netic and optical recording and playback combined
devices.

6.5. Repair and adjust the magnetic and optical re-
cording and playback combined devices.

Proffesional modules
PM 03. Repair, setting and adjusting of the EBT, liquid-crystal, plasma and
LED panel television equipments.
Qualification: Telecommunications and electronic equipment repair and
maintenance setter

1.1 Module aim and objective: - this module gives the student an understanding
of the repair, setting and adjustment of television equipments, scope of
application, practical skills in repair, setting and adjustment of television
equipments, mastering of safety regulations compliance means when making
repair, setting and adjustment of EBT, liquid-crystal, plasma and LED panel
television equipments.

1.20verview of the module

This module describes the work performance, skills and knowledge necessary for
the the repair, setting and adjustment of television equipments.

The knowledge and practical skills gained from this course, are used by the
trainees in making the repair, setting and adjustment of television equipments.
The course content is designed to show the importance of electrical terminology,
interpretation of electrical circuits, and the qualification admission conditions for
the electronic equipment use. During training the student gets acquainted with
the graphic characters, operation principles, repair, monitoring and inspection
methods, tools and devices for television equipments setting and adjustment.
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1.3. Module content

— Occupational Health and Safety;
— Interpretation of drawings and electronic equipment circuits;

— Television;

— Fundamentals of radioelectronics and radioelectronic devices;
— Electric and radio measurements;

— Special technology.

Learning outcomes and assessment criteria
Qualification: Telecommunications and electronic equipment repair and

maintenance setter

Learning outcomes

After the successful comple-
tion of the module, the stu-
dent will:

Assessment criteria
Student:

PO1 know: Safety rules in
repairing and adjusting tele-
vision equipments.

1.1 detect violations in the television equipments
1solation.

1.2 use tools for repair and maintenance of tele-
vision equipments.

1.3 determine the causes of electric shock.

1.4 use special clothes.

1.5 use the protection means against electric
shock.

1.6 provide first aid at electric shock

1.7 use primary fire extinguishing means.

PO2 know: Graphic charac-
ters of television equipment
radioelements.

Technical terms, drawings,
structural, installation and
schematic electrical diagrams
of different types of televi-
sion equipments.

2.1 Graphic characters of television equipment
radioelements.

2.2 Technical terms and drawings of different
types of television equipments.

2.3 Structural, installation and schematic electri-
cal diagrams of television equipments.

PO3 know: Physical funda-
mentals of television. Gener-
ate the color television video
signals. Scanners. Synchro-
nize the scanners. Impulse
generators. Properties and
characteristics of the televi-
sion signal

3.1 Sources of television signals.
3.2 Evaluate the television receiver video qual-
ity.
3.3 Adjust the television receiver.
3.4 Principle of generating a color television
video signal.
3.5 Principle of forming the scanner voltage.
3.6 Identify functionalities of color TV sets.
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PO4 know: the generating of
the EBT color video, generat-
ing of the LET display color
video.

Radioelements, transistors,
integrated circuits used in the
television equipment.

Typical circuit of the televi-
sion equipment and circuits
of framing and horizontal de-
flection generators.

4.1 Identify the typical circuit of the television
equipment.

4.2 Identify the typical circuit of framing and
horizontal deflection generators.

4.3 Generating of the EBT color video.

4.4 Generating of the LET display color video.
4.5 Radioelements, transistors, integrated cir-
cuits used in the television equipment.

POS be able to: use the col-
lected data of the operation
frequency characteristics,
analyze the measurements in
the repair and adjustment of
television equipments.

5.1 Determine the serviceability of television
equipment nodes.

5.2 Check radio elements of television equip-
ments.

5.3 Use a measuring technique for the television
equipments operating modes.

5.4 Use the collected data of the operation fre-
quency characteristics.

5.5. Analyze the television equipments measure-
ments.

POG6 be able to: Diagnose the
television equipments opera-
tion. Evaluate the television
equipments operation. Iden-
tify the television equipments
troubleshoot and operation,
dismantle and install televi-
sion equipment operation ra-
dioelements.

6.1 Diagnose the television equipments opera-
tion.

6.2 Evaluate the television equipments opera-
tion.

6.3 Identify the television equipment nodes and
units troubleshoot.

6.4 Dismantle and install television equipment
operation radioelements.

6.5. Repair and adjust the television equipment.

Proffesional modules
PM-04 Module «Repair of a digital audio and video recording equipment»

Qualification

Aim and objective

Electronic Technician

This module gives the student knowledge on digital audio and video

recording equipment repair.

Introduction to the module
This module gives the student an understanding of the repair, setting
and adjustment of a digital audio and video recording equipment, scope of
application, practical skills in repair, setting and adjustment of digital audio and
video recording equipment, mastering of safety regulations compliance means
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when making repair, setting and adjustment of digital audio and video recording
equipment.

The module is suitable to students engaged in the repair, adjustment and

setting of digital audio and video recording equipment, maintenance of adjusting
devices and facilities used in the repair of digital audio and video recording
equipment. The module covers a range of materials and issues with some of them,
students may be unfamiliar initially.

This module will allow students to identify and describe the structure and

operation of the digital audio and video recording equipment, their technical and
electrical characteristics; to know the scope of application and operation ways, to
classify them according to their purpose.

Students will apply their understanding of the physical, mechanical and

electrical properties of the conductor and semiconductor materials, dielectrics,
design requirements, cost, availability of and compliance with electrical
equipment during repairing, adjusting and setting the digital audio and video
recording equipment.

All electrical equipments have a limit beyond which they can not meet

the requirements imposed on them. Common failure modes will be shown and
described that allow students to recognize in the future processes occurring

in them and causing their breakage where informed choices of used electrical
equipment can play a crucial role in the process of repair, adjustment and setting
of digital audio and video recording equipment.

In the course of industrial training it is provided to master the skills

of working with tools, adjusting devices and facilities used when setting up,
repairing and operating digital audio and video recording equipment. The safety
methods in the operation, adjustment, repair. Setting, repair and operation
methods of digital audio and video recording equipment.

Learning outcomes:
Upon completion of this module, students should:

I.

Know the safety rules in the repair, adjustment, setting and operation of digital
audio and video recording equipment.

Know the structure of the radioelements used in the construction of digital audio
and video recording equipment, their electrical, magnetic, thermal, mechanical
and physico-chemical characteristics.

Structure of construction, operation and classification of the digital audio and
video recording equipment.

Be able to use an instrumentation and control at fault detection, control and
adjusting of the digital audio and video recording equipment.

. Be able to repair and adjust the digital audio and video recording equipment.
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Module content

1. Know the safety rules in the repair, adjustment, setting and operation
of digital audio and video recording equipment

Electrical safety: the effect of electric current on the human body: the
thermal, electrolytic and biological. Local (electrical accident) or general (electric
shock).

Three degrees of electric shock:

1. Threshold sensible current.
2. Threshold freezing current
3. Threshold fibrillation current.

The main causes of electric shock.

The use of technical means and protection methods, organizational and
technical measures.

Fire safety: The main causes of fires.

Primary fire extinguishing means. Procedure in case of fire. Evacuation
plan in case of fire.

2. Know the structure of the radioelements used in the construction of digital
audio and video recording equipment, their electrical, magnetic, thermal,
mechanical and physico-chemical characteristics.

Physical properties of radio materials. Basic properties of dielectrics:
dielectric materials, organic polymers, ceramic dielectric materials. Mica and
mica materials.

Conductor materials: basic parameters of the conductors, high conductivity
materials, superconductors, high-resistance materials, contact materials, solders
for soldering.

Semiconductor materials: basic parameters of semiconductors, intrinsic and
extrinsic semiconductors, main effects in semiconductors and their application,
simple semiconductors, semiconductor chemicals, semiconductor systems.

Magnetic materials: parameters of magnetic materials, magnetization curve
of ferromagnetic materials, high-permeability, hard-magnetic materials.

Dispersion-strengthened composite materials, fiber composite materials,
non-metal based composite materials, metal based composite materials.

3. Structure of construction, operation and classification of the digital audio
and video recording equipment.

Purpose and application in control and automation systems: bipolar and
field transistors, thyristors, components of electronic circuits in micro-miniature
design.

Optoelectronics components and information display facilities: general
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information about the optoelectronics components, controlled light sources,
photodetectors, optical fibers and simple optocouplers, liquid crystal information
display devices, gas-filled information display devices, semiconductor and
electroluminescent information display devices.

Electrical signal amplifiers: Electrical signal amplifiers, their basic
parameters and characteristics, feedback theory applied to amplifiers, amplifiers
with bipolar and field transistors, high-power amplifier stages, multistage
amplifiers, integrated design amplifiers, parameters and characteristics of
operating amplifiers, amplifier stability and their correction characteristics.

Electrical signal analog converters: integrating and differentiating devices,
active filters, electrical signal magnetoelectron converters, signals and devices
multiplier performing mathematical operations, electrical signal detectors.

Electronic keys: information on pulses, processes and devices, diode keys,
bipolar and field transistor keys.

Logic elements, triggers, self-oscillators: information about the logic
elements, triggers, asymmetrical triggers, oscillation generators.

4. Be able to use an instrumentation and control at fault detection, control
and adjusting of the digital audio and video recording equipment.
Determine the polarity and voltage in electronic units and circuits with the

instrumentation and control: voltage measurement, fault in the electrical circuit,
the point taken as the reference potential, determines the polarity and voltage.
System troubleshooting search in pulse and digital circuits: voltage in
digital circuits, effect of possible short circuits and internal disconnection,
systematic error search in the digital circuit, errors in digital integrated circuits.

5. Beable torepair and adjust the digital audio and video recording equipment.

Diagnose the operation performance of the digital audio and video
recording equipment with a control and measuring equipment:

Check the battery power supply, supply voltage converters, magtape
handler and video heads crystals, control buttons, control board, display,
switching devices for connection to external media, channels of converting the
analog signal into digital.

Clean and maintain the digital audio and video recording equipment with
special tools.

Repair and maintain the battery and supply voltage adapter.

Repair, adjust and maintain the MTH and video heads crystals.

Repair and replace the display.

Repair and replace the control buttons, control board.

Repair and replace devices to connect to external media.

Check and replace tails and connectors to them.
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Inspect and maintain channels of converting the analog signal into digital.

Clean and repair the lens.

The safety during repairing the digital audio and video recording

equipment.

Learning outcomes

After the successful completion of

the module, the student will:

Assessment criteria
Student:

PO1 know: Safety rules in repair-
ing, maintaining, adjusting, setting

and operating the digital audio and

video recording equipment.

1.1 Determines the electric shock degree.
1.2 Knows how to use technical means and
methods of protection against electric shock.
1.3 Choose extinguishing media

PO2 Know the structure of the ra-
dioelements used in the construc-
tion of digital audio and video re-
cording equipment, their electrical,
magnetic, thermal, mechanical and
physico-chemical characteristics.

2.1 Use dielectric materials.

2.2 Determine the main parameters of the
conductors

2.3 Shoose the semiconductor materials
2.4 Use dispersion-strengthned composite
materials

PO3 Know the structure of con-
struction, operation and classifica-
tion of the digital audio and video
recording equipment.

3.1 Use optoelectronics components and
information display facilities

3.2 Fit up electric signal amplifiers

3.3 Use electrical signal analog converters
3.4 Use logic elements, triggers, self-oscil-
lators

PO4 be able to use an instrumenta-
tion and control at fault detection,
control and adjusting of the digital
audio and video recording equip-
ment.

4.1.Determine the polarity and voltage in
electronic units and circuits with the in-
strumentation and control

4.2 Make system troubleshooting search in
pulse and digital circuits

1.3. Make systematic error search in the
digital circuit, errors in digital integrated
circuits

POS5 be able to repair and adjust the
digital audio and video recording
equipment.

5.1. Diagnose the operation performance
of the digital audio and video recording
equipment

5.2 Identify causes of the repaired digital
devices fault.

5.3 Clean and maintain the digital audio
and video recording equipment with spe-
cial tools

5.4 Repair, adjust and maintain the digital
equipment
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Proffesional modules
PM 05. Repair of the satellite reception and transmission equipment
Qualification Electronic Technician
Aim and objective
This module gives the student knowledge on the repair, installation and
adjustment of the satellite reception and transmission equipment.

Introduction to the module

This module gives the student an understanding of the repair, setting
and adjustment of satellite reception and transmission equipment, scope of
application, practical skills in the repair, setting and adjustment of satellite
reception and transmission equipment, mastering of safety regulations compliance
means when making the repair, setting and adjustment of satellite reception and
transmission equipment.

The module is suitable to students engaged in the repair, adjustment
and setting of satellite reception and transmission equipment, maintenance
of adjusting devices and facilities used in the repair of satellite reception and
transmission equipment. The module covers a range of materials and issues with
some of them, students may be unfamiliar initially.

This module will allow students to identify and describe the structure and
operation of the satellite reception and transmission equipment, its technical and
electrical characteristics; to know the scope of application and operation ways, to
classify them according to their purpose.

Students will apply their understanding of the physical, mechanical and
electrical properties of the conductor and semiconductor materials, dielectrics,
design requirements, cost, availability of and compliance with electrical
equipment during repairing, adjusting and setting the satellite reception and
transmission equipment.

All electrical equipments have a limit beyond which they can not meet
the requirements imposed on them. Common failure modes will be shown and
described that allow students to recognize in the future processes occurring
in them and causing their breakage where informed choices of used electrical
equipment can play a crucial role in the process of repair, adjustment and setting
of satellite reception and transmission equipment.

In the course of industrial training it is provided to master the skills
of working with tools, adjusting devices and facilities used when setting up,
repairing and operating satellite reception and transmission equipments. The
safety methods in the operation, adjustment, repair. Setting, repair and operation
methods of satellite reception and transmission equipment.

Learning outcomes:
Upon completion of this module, students should:
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6. Know the safety rules in the repair, adjustment, setting and operation of satellite
reception and transmission equipment.

7. Know the structure and properties of materials, metals, radioelements, used in
the installation, assembly and construction of satellite reception and transmission
equipments, their electrical, magnetic, thermal, mechanical and physico-
chemical characteristics.

8. Structure of construction, operation and classification of the satellite reception
and transmission equipment.

9. Be able to use an instrumentation and control at fault detection, control and
adjusting of the satellite reception and transmission equipment.

10.Be able to repair and adjust the satellite reception and transmission equipment.

Module content.

1. Know the safety rules in the repair, adjustment, setting and
operation of satellite reception and transmission equipment

Safety in the fitting-mechanical and repair works during the satellite
equipment installation and assembly.

Safety in the fitting-mechanical works at height.

Electrical safety: the effect of electric current on the human body: the
thermal, electrolytic and biological.

The main causes of electric shock.

The use of technical means and protection methods, organizational and
technical measures.

Fire safety: The main causes of fires.

Primary fire extinguishing means. Procedure in case of fire. Evacuation
plan in case of fire.

First aid at electric shock.

2. Know the structure and properties of materials, metals, radioelements,
used in the installation, assembly and construction of satellite reception and
transmission equipments, their electrical, magnetic, thermal, mechanical and
physico-chemical characteristics.

Structure and properties of metals; specific resistivity; permeability;
dielectric constant; rigidity; strength; ductility; plasticity; elasticity; fragility and
density.

Basic properties of dielectrics: insulating materials, organic polymers,
ceramic dielectric materials. Mica and mica materials.

Conductor materials: physical properties, purpose and application of
coaxial symmetrical cables, markings, basic parameters, fiber optic cable,
purpose, application, device used for installation of fiber optic cable, solder for
soldering.

Contact materials and devices: matching devices, contact sockets,
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connectors, splitters, electrical signal amplifiers, switches.

3. Structure of construction, operation and classification of the satellite
reception and transmission equipment.

Types of orbits, satellite’s motion, various television broadcasting satellites.

Satellite television broadcasting band.

Parameters of satellite television signals, polarization.

Various types of satellite antennas, converters, analog and digital TV
broadcasting systems.

Satellite signal reception device: IF amplifiers, self-mixing oscillator,
concentrated selection filter, amplification automatic control device, synchronous
phase detector, video path, sound path, control unit, power supply.

Remote Control.

4. Be able to use an instrumentation and control at fault detection, control
and adjusting of the satellite reception and transmission equipment.
Determine the polarity and voltage in electronic units and circuits with
instrumentation and control: voltage measurement, fault in the electrical circuit,
inspection of radioelements.
Devices for determining the satellite signal level with digital and blade
indicators.
Device for fine-tuning the satellite antenna to the satellite.

5 Be able to repair and adjust the satellite reception and transmission
equipment.

Diagnose the operation performance of the satellite reception and
transmission equipment with a control and measuring equipment:

Check the power supply, converter power, control unit, control buttons,
switching devices for connecting to external media, channel of converting the
analog signal into a digital, signal processing channel, video and sound path.

Assemble the satellite antenna, installation and its mounting, fitting and
wiring of coaxial cable, installation of the converter.

Set the satellite antenna to the appropriate satellite.

Set the satellite signal receiving device (receiver).

Repair and replace the control buttons, control units.

Repair and replace devices to connect to external media.

Check and replace tails and connectors to them.

Inspect and maintain channels of converting the analog signal into digital.

Repair the power supply.

Safety in the installation and maintenance works during the installation and
maintenance of satellite reception and transmition equipment.
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Learning outcomes
After the successful completion of
the module, the student:

Assessment criteria
Student:

PO1 Knows: Safety rules in re-
pairing, maintaining, adjusting and
fitting the satellite reception and
transmition equipment.

1.1 Comply with safety measures in fit-
ting-mechanical and repair works during
the satellite equipment installation and as-
sembly.

1.2 Determines the electric shock degree.
1.3 Knows how to use technical means
and methods of protection against electric
shock.

1.4 Choose extinguishing media

PO2 Knows the structure of ma-
terials and radioelements used in
the construction of satellite recep-
tion and transmition equipment,
their electrical, magnetic, thermal,
mechanical and physico-chemical
characteristics.

2.1 determine the structure and properties
of metals.

2.2 evaluate the dielectrics properties

2.3 choose the conductor material

2.4 use contact materials and devices.

PO3 Knows the satellite reception
and transmition equipment structure
and operation.

3.1 select the satellite television broadcast-
ing band

3.2 determine the parameters of satellite
television signals

3.3 evaluate the operation of satellite sig-
nal reception devices

3.4 use various types of satellite antennas.

PO4 Is able to use an instrumenta-
tion and control at fault detection,
control and adjusting of the satellite
reception and transmition equip-
ment.

1.1. Determine the polarity and voltage
in electronic units and circuits

1.2.  Use devices for determining the sat-
ellite signal level

1.3.  Use the device for fine-tuning the
satellite antenna to the satellite

POS5 Is able to repair, set, adjust the
satellite reception and transmition
equipment.

5.1 Diagnose operation performance of the
satellite reception and transmission equip-
ment.

5.2 Assemble the satellite antenna.

5.3 Install the satellite antenna and equip-
ment.

5.4 Set the satellite equipment.

5.5 Maintain and repair the satellite equip-
ment.
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PM-06 Module “Repair of electronic installation with new equipment”

Aim and objective

This module gives the student knowledge on the repair of electronic
installation with new equipment.

Introduction to the module

This module gives the student an understanding of the repair, setting and
adjustment of electronic installation with new equipment, scope of application,
practical skills in the repair, setting and adjustment of electronic installation with
new equipment, mastering of safety regulations compliance means when making
the repair, setting and adjustment of electronic installation with new equipment.

The module is suitable to students engaged in the repair, adjustment
and setting of electronic installation with new equipment, operation of new
equipment, maintenance of adjusting devices and facilities used in the repair of
electronic installation. The module covers a range of electronic installations and
issues with some of them, students may be unfamiliar initially.

This module will allow students to identify and describe the structure and
operation of the electronic installation with new equipment, its technical and
electrical characteristics; to know the scope of application and operation ways, to
classify them according to their purpose.

All electrical equipments have a limit beyond which they can not meet
the requirements imposed on them. Common failure modes will be shown and
described that allow students to recognize in the future processes occurring
in them and causing their breakage where informed choices of used electrical
equipment can play a crucial role in the process of repair, adjustment and setting
of electronic installation with new equipment.

In the course of industrial training it is provided to master the skills
of working with tools, adjusting devices and facilities used when setting up,
repairing and operating electronic installation with new equipment. The safety
methods in the operation, adjustment, repair. Setting, repair and operation
methods of electronic installation with new equipment.

Learning outcomes:

Upon completion of this module, students should:

1. Know the safety rules in the repair, adjustment, setting and operation of
electronic installation with new equipment.

2. Know the structure and operation and classification of the electronic
installation with new equipment.

3. Be able to repair, set and adjust the electronic installation with new
equipment.

Module content
1. Know the safety rules in the maintainance, repair, adjustment,
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setting and operation of electronic installation with new equipment

Safety in the mechanical and repair works, during dismantling and
installation of multifunctional scan and print devices, and communication devices.

Electrical safety: the effect of electric current on the human body: the
thermal, electrolytic and biological.

The main causes of electric shock.

The use of technical means and protection methods, organizational and
technical measures when repairing the electronic installation with new equipment.

Fire safety: The main causes of fires at stationary workshops.

Primary fire extinguishing means. Procedure in case of fire. Evacuation
plan in case of fire.

First aid at electric shock.

2. Know the structure and operation and classification of the electronic
installation with new equipment.

Structure of the mobile telephone communication equipment, base stations,
signal reception and transmission, types of signal modulation.

Types and design of communication devices: central control processor,
random access memory, display, transreceiver, key-operated module, self-
generated power supply, battery charger, SIM holder.

Structure of the printing equipment: print engine control unit (PECU),
central control unit, remote control unit, power supply, stabilizator units, print
engine: paper sensor, print start sensor, laser, duct with toner, drum, developer,
PC drum, discharge wire, deflecting mirror, cleaning roller, corona wire, fixing
cylinders.

Structure of the scanning equipment: power supply, white light source,
reducing lens, analog-to-digital converter (ADC) or switch, charge-coupling
device (CCD).

3. Be able to repair, set and adjust the electronic installation with new
equipment.

Diagnose the operation performance of the electronic installation with new
equipment with a control and measuring equipment:

Check the power supply, self-generated power supply, stabilizator units,
battery charger, central control unit, control buttons, switching devices to connect
to external media, paper sensor, print start sensor, laser, white light source,
analog-to-digital converter (ADC).

Diagnose and replace the self-generated power supply

Diagnose and replace the display.

Diagnose and change the control processor.

Diagnose and change the key-operated module.

Repair the print engine in the printing device.
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Check and replace tiles and connectors to them.

Change the duct with toner
Fill the duct with toner.
Check the white light source.
Repair the power supply.

Safety in the repair works during the repair of electronic installation with

new equipment.

Learning outcomes
After the successful completion of
the module, the student will:

Assessment criteria
Student:

PO1 Know: Safety rules in repairing,
maintaining, adjusting, fitting and
operating the electronic installation
with new equipment.

1.1 Comply with safety measures in the
mechanical and repair works, during dis-
mantling and installation of multifunc-
tional scan and print devices, and com-
munication devices.

1.2 Determines the electric shock degree.
1.3 Is able to use technical means and
protection methods, organizational and
technical measures when repairing the
electronic installation with new equip-
ment.

1.4 Choose fire extinguishing means

1.5 Is able to administer first aid at elec-
tric shock.

PO2 Know the structure and opera-
tion and classification of the electron-
ic installation with new equipment.

2.1 determine the type and design of
communication devices

2.2 install printing equipments.

2.3 assess the operation of scanning
equipments.

PO3 be able to repair, set and adjust
the electronic installation with new
equipment.

3.1 Diagnose the operation performance
of the electronic installation with new
equipment with a control and measuring
equipment

3.2 Check and replace tiles and connec-
tors to them

3.3 Fill the duct with toner.

3.4 Istall the duct with toner

3.5 Be able to repair the print engine in
the printing device.

3.6 Maintain and repair the electronic in-
stallation with new equipment.
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PM 07. Registration of regulatory documents
Qualification Electronic Technician

1.1 Module aim and objective - this module gives the student an
understanding of registration of regulatory documents, signing with the customer
of the electronic equipment repair and maintenance contract, scope of application,
practical skills at registering regulatory documents, mastering of a PC and
MicrosoftWord, MicrosoftExcel, MicrosoftPowerPoint applications when
registering the regulatory documents.

1.2 Overview of the module

This module describes the work performance, skills and knowledge
necessary for registration of regulatory documents. The knowledge and practical
skills gained from this course, are used by the trainees: in the receiving,
registaration and issuing of orders, execution of electronic equipment repair and
maintenance contracts, monitoring of the repair progress, reception and analysis
of customer’s complaints, information support, customer complaints handling,
transfer of orders to technical experts, drawing up of a service guarantee,
accounting and control of major and working equipment and spare parts.

The course content is designed to show an importance of registration of
regulatory documents, execution of electronic equipment repair and maintenance
contracts. During training the student gets acquainted with the necessary
documentation. Rules of its filling. Keep the log book at all levels and in all
positions.

Thus students acquire theoretical and practical knowledge aimed at the
development of practical skills for the design of regulatory documentsto

1.3. Module content
— Occupational Health and Safety;
— Basics of informatics and automation;
— Paperwork in state language;
— Fundamentals of standardization, certification and metrology;
— Special technology

Ommbxka! Mctounuk ccpuiku He HaiineH. Learning outcomes and assessment criteria
in qualification. Electronics Technician
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Learning outcomes

after successful completion of
this module

The student will

Assessment criteria
The student should

PO1 know the rules of registra-
tion of normative documents,

1.1 carry out safety measures for equipment ac-
ceptance.

1.2. identify the degree of equipment failure.
1.3. be able to issue normative documentation
for acceptance equipment.

1.4 carry out information and reference support
1.5 explain the situation to the reception and
analysis of the claims

PO2 know the rules of con-
tracting with the customer for
the repair and maintenance of
electronic equipment.

2.1 determine the type and design of electron-
ics devices.

2.2 choose the type of contract for the repair
and maintenance of electronic equipment.

2.3 receive information about the state of the
electronic device in communication with the
customer.

2.4 carry out control over the progress of the
repair

PO3 know the accounting and
control of fixed and working
equipment and spare parts.

3.1 transmit orders to technical experts group
3.2 be able to maintain control and accounting
logs

3.3 collect data about the structure and purpose
of the electronic equipment.

3.4 conduct accounting and control of fixed and
working equipment.

3.5 be able to keep records in the state lan-

guage.

IIM-08 Module “Repair of other types of electronic equipment and the

equipment on microprocessor”
Qualification

Junior Electrical Engineer

Module aim and objective

This module will give students the opportunity to obtain knowledge of
operation, maintenance and repair of various types of the electronic equipment
and equipment on microprocessor.

Introduction to module

This module will give students an understanding of operation, maintenance
and repair of various types of electrical equipment and equipment on
microprocessor; application of practical skills when performing maintenance and
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repair of various types of electrical equipment and equipment on microprocessor,
possession of instrument, compliance with safety regulations when performing
maintenance and repair of various types of electrical equipment and equipment on
MICroprocessor.

The module is suitable to students engaged in the design of microprocessor-

based automated measurement systems, as well as the operation, maintenance and

repair of various types of electrical equipment and equipment on microprocessor.
The module covers a range of technologies and issues with some of which
students may be unfamiliar initially.

This module will enable students to identify and describe the structure
and operation of various types of electrical equipment and equipment on
microprocessor, its technical and electro-cal characteristics; to know the scope
and ways of operation, to classify them according to their purpose.

In the course of industrial training it is provided to master the skills of
working with tools, instruments, equipment and technical means used in the
operation, maintenance and repair of various types of equipment and equipment
on microprocessor, the methods of safety in the operation, maintenance,
adjustment, and repair, the methodology for setting, repair, operation,
maintenance of various types of equipment and equipment on microprocessor.

Learnong outcomes:

Upon completion of this module, students should:

1. Know the safety precautions in the repair, adjustment, operation and
maintenance of various types of electrical equipment and equipment on
MICroprocessor.

2. Know the structure of construction, operation and classification of different
types of electrical equipment and equipment on microprocessor.

3. Be able to perform maintenance, and operation of various types of electrical
equipment and equipment on microprocessor, and design techniques.

Module content

1. Know the safety precautions in the repair, adjustment, operation and
maintenance of various types of electrical equipment and equipment on
Mmicroprocessor.

Safety during repair work, in the course of repair, setup, maintenance of
various types of electrical equipment and equipment on microprocessor.

Harmful and hazardous production factors in the performance of
maintenance, adjustment, maintenance of various types of electrical equipment
and equipment on microprocessor: physical, chemical, physiological,
electromagnetic, electrostatic, and ultrasonic.
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Electrical safety: the impact of electric current on the human body.

Using technical means and methods of protection during installation, repair,
adjustment, maintenance of various types of electrical equipment and equipment
ONn MiCroprocessor.

Fire safety: The main causes of fires.

Primary fire extinguishing means. Procedure in case of fire. An evacuation
plan in case of fire.

First aid at electric shock.

2. Know the structure of construction, operation and classification of
different types of electrical equipment and equipment on microprocessor.

The use, purpose, and types of microprocessors in various types of
electrical equipment: in the micro electronic computers - to create automated
portable devices, to create automated and fully automated measuring systems and
installations.

The use of microprocessors and micro electronic computers allows to
successfully performing the following tasks:

- To extend the functional opportunities of measuring instruments and
systems. This is achieved simply by switching modes and measurement
algorithms with the help of a microprocessor system by programs recorded
in the system’s memory.

- Reduce the time to set-up and calibrate the instruments. Setup and
calibration is carried out automatically before starting. It is possible to
automatically implement the mode “self-education” in a series of samples
and selection of the optimal measurement algorithm and operation mode of
the instrument.

— Increase the measurement reliability due to self-diagnosis and elimination of
operator error when setting up and calibrating.

— Improve the measurement accuracy through the use of sophisticated data
processing algorithms, which are difficult implemented in conventional
devices.

- Improve performance measurement. Separate counts are carried out
automatically by the appliance, stored and processed. The operator receives
the measurement results in generalized form (e.g., as an average over a
certain period of time) or the parameters are displayed outside the allowable
limits. This frees the operator from routine operations to record and analyze
the results.

- Afford an opportunity for a low qualification staff to operate with the device,
as control of the device operation and analysis of results are automated.

- Reduce the cost of development of new devices. Schematic diagrams of
devices for different purposes are unified, and the difference in the functioning
of the algorithms is provided by software.
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The functions performed by computational means in measuring instruments
and systems are very diverse. They can be divided into two groups:

~ Function of information processing from primary converters: the
implementation of basic algorithms (solution of systems of equations,
differentiation and integration, filtering, convolution, image processing,
etc.), statistical data processing (calculation of averages, histograms);

~  Control function: -control device operation mode (sensitivity setting, filter
bandwidth alteration, etc.);

— Calibration control (zero setting, check the calibration on the electric
signals or samples);

- Self-test (test device functionality, fault detection);

- Control of external devices (indicators, scanning systems);

- Design of microprocessor-based automated measurement systems: the
essence of the design process: objectives, method, algorithm, structure,
detail, analysis and adjustment, implementation, implementation.

3. Be able to perform maintenance, and operation of various types of
electrical equipment and equipment on microprocessor, and design
techniques.

To perform diagnostics of various types of electrical equipment and
equioment on microprosessor functionality, and design techniques;

To apply microprocessors in the micro electrical computer;

To extend the functionality of measuring devices and systems: data
processing from primary converters: the implementation of basic algorithms
(solution of systems of equations, differentiation and integration, filtering,
convolution, image processing, etc.), statistical data processing (calculation of
averages, histograms).

Perform the device operation mode control (sensitivity setting, filter
bandwidth alteration, etc.); Calibration control (zero setting, check the calibration
on the electric signals or samples); to be able to safely perform maintenance and
operation of various types of electrical equipment and equipment in microprocessor,
and design methods.
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Learning outcomes

after successful completion
of this module

The student will

Assessment criteria
The student should

PO1 Know the safety precau-
tions for maintenance, repair,
adjustment, operation and de-
sign of various types of elec-
trical equipment and equip-
ment on MicCroprocessor.

1.1 carry out safety precautions when perform-
ing maintenance, in the process of repair, setup,
maintenance of various types of electrical equip-
ment and equipment on miCroprocessor.

1.2 determine the harmful and dangerous produc-
tion factors in the performance of repair, configu-
ration, maintenance of various types of electrical
equipment and equipment on microprocessor:

1.3 determine the degree of risk of electric shock.
1.4 be able to use technical means and methods
of protection against electric shock.

1.5 carry out selection of fire extinguishers

1.6 explain the procedures in case of fire. An
evacuation plan in case of fire.

1.7 be able to provide first aid at electric shock.

PO2 Know the structure of
the construction, operation
and classification of different
types of electrical equipment
and equipment on micropro-
cessor and design techniques.

2.1 determine the types of processors in a variety
of electrical equipment: in the micro electrical
computer

2.2 identify the functionality of the measuring in-
struments and systems.

2.3 use the functions performed by computation-
al means in measuring instruments and systems
2.4 make the design of microprocessor-based au-
tomated measuring systems.

PO3 be able to perform
maintenance, and operation
of various types of electrical
equipment and equipment on
microprocessor and design
techniques.

3.1 choose the methods of diagnosis of perfor-
mance of different types of electrical equipment
and equipment on microprocessor, and design
techniques

3.2 explain the functionality of the measuring in-
struments and systems

3.3 carry out the device operation mode control
(setup the sensitivity, filter bandwidth alteration,
etc.); calibration control (zero setting, check the
calibration on the electric signals or samples);
3.4 evaluate the performance of different types
of electrical equipment and equipment on micro-
Prosessor.

3.5 use methods for design of microprocessor-
based automated measuring systems.
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IIM.09 Module «Methods for control and organization of workflows»
Qualification  Junior Electrical Engineer

Module aim and objective

This module will give students the opportunity to gain knowledge on
the organization of the processes associated with the repair and maintenance of
electronic equipment in specialized service centers.

Introduction to module

This module will give students the opportunity to understand modern
methods of control and organization of production for maintenance and repair of
electronic equipment, organizational structure for innovation process control of
the service center.

The module is suitable to students engaged in the management of the
service center. The module covers a range of technologies and issues with some of
which students may be unfamiliar initially.

This module will enable students to learn the basic directions in the
management of innovative projects, the essence of innovation projects, forms and
content of innovative projects.

In the course of industrial training it is provided to master skills in service
center management.

The types of manufacturing processes. The production structure of
the enterprise. The main types of industrial structure, and the service center.

The list of services and core activities of the service center: service center is

an organization which unites structural, separate divisions that interact with
customers when providing services. The cutomer is physical persons, legal
entities, entrepreneurs, concluding a contract with a service center for repair and
maintenance of electronic equipment.

Administrator is a person responsible for taking orders, supervising
the implementation of the repair. Technical experts group is a structural unit
consisting of technicians who are responsible for the immediate repair of
electronic equipment. A complaint is a written, oral statement of rights violations
directed by the customer to the address of the service center, and its officer.
Distance service is a service provided to the customers at home. Consulting is
information given to the customer. Reception and Processing Orders Service
is a structural unit, which includes a set of hardware, software, personnel,
providing repair services to customers, information and reference support,
handling customer complaints. Technical Consultant is a person carrying out the
coordination of the relationship between the customer and service center.

Submission is a proposal directed by the customer to the address of service
center.

Face-to-face service is the provision of services to the customer through
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personal contact with the service center staff.

Organization of the maintenance service. Significance of the maintenance
service. Subtypes and organization of the maintenance service. The need to
the maintenance service. Unified system for planned preventative maintenance
(PPM): the nature and content of work for PPM. The types of repairs.

Learning outcomes:
Upon completion of this module, students should:

1. Know the modern methods of management and organization of production for
maintenance and repair of electronic equipment. Organizational structures for
innovation process management of the service center.

2. Know types of production processes. The production structure of the
enterprise. The main types of industrial structure, and the service center. The
list of services and major activities of the service center.

3. Know the organization of the maintenance service. Significance of the
maintenance service. Subtypes and organization of the maintenance service.
The need to the maintenance service. Unified system for planned preventative
maintenance (PPM): the nature and content of work for PPM. The types of
repairs.

Module content

I. Know the modern methods of management and organization of
production. The main directions in the management of innovative projects. The
essence of innovation projects. Forms and content of innovative projects
Mastering the skills for the management of the service center. The types of
production processes.
Safety during the maintenance, in the course of repair, setup, maintenance
of various types of electrical equipment and equipment in microprocessor.

2. The main types of industrial structure, and the service center. The list of
services and major activities of the service center.

The production structure of the enterprise. The main types of industrial
structure, and the service center. The list of services and core activities of the
service center: service center is an organization which unites structural, separate
divisions that interact with customers when providing services. The cutomer
is physical persons, legal entities, entrepreneurs, concluding a contract with a
service center for repair and maintenance of electronic equipment.

Administrator is a person responsible for taking orders, supervising
the implementation of the repair. Technical experts group is a structural unit
consisting of technicians who are responsible for the immediate repair of
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electronic equipment. A complaint is a written, oral statement of rights violations
directed by the customer to the address of the service center, and its officer.
Distance service is a service provided to the customers at home. Consulting is
information given to the customer. Reception and Processing Orders Service
is a structural unit, which includes a set of hardware, software, personnel,
providing repair services to customers, information and reference support,
handling customer complaints. Technical Consultant is a person carrying out the
coordination of the relationship between the customer and service center.
Submission is a proposal directed by the customer to the address of service
center.
Face-to-face service is the provision of services to the customer through
personal contact with the service center staff.

3. Know the organization of the maintenance service
The organization of the maintenance service. Significance of the
maintenance service. Subtypes and organization of the maintenance service.
The need to the maintenance service. Unified system for planned preventative
maintenance (PPM): the nature and content of work for PPM. The types of
repairs.

Learning outcomes Assessment criteria
after successful comple- | The student should
tion of this module
The student will

PO1 Know the modern 1.1 choose the main directions in the management
methods of management of innovative projects.

and organization of produc- | 1.2 evaluate the nature of innovation projects.

tion. 1.3 use the skills of the service center management,
determine the extent

PO2 Know the main types |2.1 determine the production structure of the enter-
of industrial structure, and | prise, its types

the service center. The list | 2.2 determine the main types of industrial struc-

of services and major ac- | ture, and service center

tivities of the service center | 2.3 use a range of services and core activities of the
service cebter, functions

PO3 Know the organiza-  |3.1 create an organization of the maintenance ser-
tion of the maintenance vice

service 3.2 explain the importance of maintenance ser-
vices. Subtypes and organization of maintenance
service

3.3 perform the planned preventative maintenance
(PPM):
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IIM-10 Module «Software of electronic equipment»
Qualification  Junior Electrical Engineer

Module aim and objective

This module will give students the opportunity to gain knowledge about the
software that is installed in electronic equipment, types of operating systems and
their features, types of configuration and programming of electronic equipment.

Introduction to module

This module will give students an understanding of the structure,
classification and features of the personal computers used in the set-up and
diagnostics of electronic processes and allow them to choose the ways for
troubleshooting and configuration of equipment.

The module is suitable to students engaged in the installation, operation
and maintenance of electronic equipment and automation equipment, particularly
where the equipment is updated due to software updates. The module covers a
number of topics, some of which the students may be unfamiliar initially.

This module will allow students to diagnose and detect malfunctions of
electronic devices, their power, and other characteristics; know the scope of use of
programmers, and to classify them in accordance with the purpose.

Students will use PCs for repair and diagnostics. Besides the students will
work with all applications, install the driver core and peripheral equipment. Create
a local network and test their work.

In the course of industrial training it is provided to master the skills of
working with a personal computer, providing repair works using a PC and work
with applications, creating a local area network, and crimping cables.

Learning outcomes:

Upon completion of this module, students should:

Know the personal computer organization.

Know the local network.

Know the purpose and scope of use of programmers.
Software.

Be able to install operating systems, applications and drivers
Work with applications

Produce electronic equipment diagnostics via a PC

Aol e

Module content

1. The personal computer organization

Motherboard. Enclosures and installation of the motherboards. Connecting
motherboard. Installing and configuring modules and RAM chips. Installation and
configuration of the processor. Power and cooling processors. Synchronization.
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Acceleration and deceleration of processors. The chipset. BIOS. Power and reset
CMOS. BIOS Setup.

Microprocessors and math coprocessors. History of development.
Structural microprocessor circuit. Intel COR J7 and other series microprocessors.
Intel math coprocessors. Pentium, Pentium IV microprocessors. Processors-
clones. Compatibility, identification and comparison of the performance of
MICroprocessors.

System resources. Memory allocation. IO space. Hardware interrupts.
Direct Memory Access. Programs interact with peripheral devices. Allocation of
system resources. Accessories of motherboard. Keyboard. Manipulators. Digital
audio channel. ROM BIOS.

Electronic memory. Dynamic memory. Static memory. Non-volatile
memory. Shells and marking of the memory chips.

Cache memory. Cache architecture. The cache memory with direct
mapping. Fully associative architecture. Typing and associative architecture.
Harvard and Princeton architecture. Cache size. Recording methods. Information
update. Cache in processors with frequency multiplying.

Expansion bus.

ISA, EISA, PC-104, MCA buses. VLB local bus. PCI bus. AGP magistral
interface. PCMCIA (PC Card) buses.

Video system. Principles of image output. Graphic mode. Text mode. Video
processing. BIOS videoservice. Display. Monitor settings. Setting up the monitor.
Power management. Ergonomic characteristics. Video display adapters. Memory
of the video display adapter. Interfaces of video display adapters. General
parameters of the video system.

External memory. Disk drives. Memory on the floppy disk. The memory on
the hard disk. Drives with ST-506 and ESDI interfaces. Drives with ATA (IDE)
interface. Drives with SCSI interface. Mass storage devices on removable media.

External interfaces. Parallel interface. Serial interfaces. Game Adapter.
SCSI bus. USB serial bus. FireWire buses, ACCESS.Bus.

Communication tools. Modems and fax modems. The equipment of local
area networks.

Power supply and security of computers. Uninterruptible power supplies.
Power source of the system block. Circuitry of power supplies. PC Power Supply.

2. Local networks

Passive LAN equipment. Coaxial cable. “Twisted pair” cable. Fiber optic
cable. Connectors. Installation of the cable and connectors.

Active LAN equipment. Network adapters. Hubs and switches. Repeaters.
Ethernet technology standards.

CSMA \ CD access method. The formats of Ethernet technology frames.
Standard 10 Base - 5. Standard 10 Base - 2. Standard 10 Base - T. Standard 10
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Base - F. Standard Token Ring. Main characteristics of Token Ring standard. Arc
Net standard. Topology and equipment of Arc Net networks.

Fast Frame Ethernet Standard. Frame formats of Fast Ethernet technology.
Specifications physical level of Fast Ethernet technology. The physical level 100
Base - FX. The physical layer 100 Base - TX. The physical layer 100 Base - T4.

Standard FDDI. The history of FDDI standard development. Fundamentals
of FD technology

100 VG-100 AnyLan Standard. General characteristic of 100 VG-AnyLan
Standard.

Network Operating Systems. Classification of the network operating
systems. The structure of the network operating system. Peer network operating
systems and operating systems with a dedicated server. Processes and threads in
distributed systems.

Modern concepts and operating system design technology. Operating
system of Unix family. Network products of Novell firm. Family of network
operating systems of Microsoft Company. OS / 2 operating system

Microsoft Windows 2000 operating systems.

Family of Windows 2000 operating systems. Server operating systems
of Windows 2000 Server family. Installing and configuring the system. Server
Resource Management. Disks and file systems. Distribution of File System. DFS.
Print Services. Server Administration. DHCP, DNS, WINS servers.

Data transfer protocols.

TCP / 1P Protocol. IPX Protocol. 1 Net BEU Protocol. Apple Talk Protocol.

3. Purpose and scope of use of programmers
Types and purpose of programmers. Error codes in electronic equipment.
Information read-out. Methods for updating software in electronic equipment

4. Software

Apple Mac Os X Operating System. Program purpose. Scope of use.
Apple Mac Os X integral parts. Interl commands. External commands.

Linux. Google Android Operating Systems and other

Microsoft Windows, Windows XP Operating Systems.

The term “operating system”. Purpose of the operating system. Introduction
to the Windows XP Operating System. Characteristic. System requirements.
Windows XP desktop. Task bar. Main menu. Reference system. “My Computer”
and “My Network Places” icons. “Basket”. Context menu. Window. Window
Elements. Switch between windows. Standard programs. File system. The terms
“file” and “folder”. The structure of the placement of files on the disc. Working
with the file system. “Explorer” program.

Archiving Program.

Purpose of archiving programs. Introduction to archiving programs.
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WINZIP and WINRAR archiving programs.

Anti-virus programs.

The term “computer virus”. Types of viruses. Purpose and classification
of anti-virus programs. DrWeb Anti-virus program and AntiViral Toolkit Pro.
Methods of testing and treatment of files.

Microsoft Word.

Purpose of the program. Toolbars: “Standard”, “Format”, “Drawing”.

Tables. The main menu.

Microsoft Excel. Purpose of the program. Creating and designing tables.
Application of the formulas in tables. The construction of graphs according to the

table. Diagramming.

Microsoft PowerPoint. Purpose of the program. Scope of use. Static slides.
Presentations. Using audio in presentations. Animation effects in presentations.
Presentations with the video clips. Using templates of presentations.

Microsoft Access. Scope of use of databases. Basic concepts of database
theory. Fields and records. The database structure. Logical expressions. Creating
and editing database. Information retrieval. Access Toolbar. Print output. The

relational data model

Learning outcomes

this module
The student will

after successful completion of

Assessment criteria
The student should

PO1 Know the personal com-
puter organization

1.1 be able to choose microprocessor
1.2 be able to determine and check the mother-

board
1.3 select the best option for computer;

PO2 Know the local area net-
work

2.1. be able how to build a local network
2.2 be able to compress the cable
2.3. set up a local area network

PO3 Know the purpose and
scope of use of the program-
mers

3.1 be able to read the electronic device data
3.2 be able to recover software

3.3 be able upon the error code to determine
and correct the problem

PO4 Know PC software

4.1 be able to install the operating system
4.2 be able to install the driver
4.3 select the necessary software;

POS5 be able to repair the de-
vices using a PC.

5.1 have skills to work with the programmer
5.2 identify causes of the repaired devices fault
5.3 know the methods for performing repairs
using PC
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Note:

1) *practical training include practical (laboratory) work, course papers (projects),
tests and other.

2) In the development and implementation of job training plans and programs of
the organization of technical and vocational education it is possible to:

— change of up to 30% of the training time devoted to the development of
educational material for cycles and up to 30% in each dscipline (module) and up
to 50% of the production training and professional practice while maintaining the
total number of hours for compulsory education;

— select different training techniques, forms, methods of organization and control
of the educational process;

— 1in accordance with the needs of employers to change the curriculum content up
to 30% in humanities and socio-economic modules and up to 50% on professional
modules, production training and professional practice. Introduce additional
modules in vocational modules according to employers requirements while
maintaining the total number of hours / credits for compulsory education;

— select the form, procedure and frequency of ongoing monitoring of academic
progress of students and intermediate attesstation of students enrolled;

3) The distribution by coursex may vary depending on the learning technologies,
the specifics of the specialty, regional features and other specificities.
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8. Explanatory Note to the curriculum in the specialty

0502000 Maintenance and repair of telecommunications equipment

and household appliances (by industr

The curriculum reveals the structural content of the training, the amount of
teaching time per module, the sequence of study modules.

The teaching process in educational institutions implementing educational
programs of technical and vocational, post-secondary education includes theoretical
classes and industrial training to be performed in the training workshops, educational
farms under the guidance of the Master of vocational training, as well as directly at
the production sites and organizations of the appropriate profile.

The amount of training time allocated in the curriculum on the study of
general disciplines on the basis of general secondary education with general
secondary education getting, remains constant in accordance with the CES of the
RK for general secondary education.

General humanitarian and economic disciplines

The study of humanitarian disciplines provides to be familiar with the
specialty terminology, communication in a state language to work in the field of
professional activities.

When developing working curricula and plans the technical and vocational
education institutions are conferred the right to redistribute training time required
to study the modules such as the basics of economics in the industry, the basics of
law in the industry, and the psychology of communication.

Educational programs aimed at training, provide:

1) study of general professional and professional modules;

2) performance of laboratory and practical classes on general professional

and professional modules;

3) passage of industrial training and professional internship/practice;

4) execution of a written qualifying (diploma) work.

In the structure of education in this specialty by all types and levels of
qualification the following general professional modules are defined:

- Fundamentals of Information and automation;

- Document Management in a state language;

- Fundamentals of standardization, certificationandmetrology

- Engineering Drawing,

- Marketing

The basic professional modules occupy an important place in the overall

structure of educational programs in the training of qualified personnel. On the
basic knowledge and skills that students acquire in the course of development of
basic modules, depends their future competence to solve professional issues with
the full awareness of the integrity of all processes and phenomena, to perform
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competently course papers, theses and practical work in the specialty: issues with
the full awareness of the integrity of all processes and phenomena, to perform
competently course, theses and practical work in the specialty:

“Installation of electronic equipment”

“Installation, maintenance and repair of switching devices”

“Repair and adjustment of power sources”.

Professional modules defined for the Fettler of electronic equipment in
the development of the working curriculum and working curriculum may be
reconsidered by education institution according to the specialization, requirements
of employers and characteristics of the region.

The study of the professional module is the basis of professional training
of students.

In the curriculum in accordance with the National Qualifications
Framework (NQF) of the Republic of the Republic of Kazakhstan the opportunity
to transition of study of the content of professional program modules from level 3
to level 5 is provided.

As developing the educational programs of vocational modules the
student can achieve the 3" level “Master on repair and maintenance of
telecommunication and electronic equipment” and to find a job. If the
student wishes to achieve the qualification of “Electronic Technician”, he /she 1s
continued to study for a further 10 months. To achieve the 5™ qualification level
“Junior Electronic Technician” the student can continue his / her education for a
further 10 months.

By qualification “Master on repair and maintenance of
telecommunication and electronic equipment”, “Video surveillance and
burglar alarm systems setter system” are defined the following modules:

Repair and adjustment of low-frequency amplifiers;

Repair and adjustment of the combined devices and devices of magnetic
and optical recording and reproducing sound and video recordings;

Repair and adjustment of CRT and LCD television equipment, plasma and
LED panels.

As the study of these modules contributes to the acquisition of skills in the
installation, maintenance and repair of electronic equipment and video surveillance,
and burglar alarm.

For qualification “Electronic Technician” the modules are defined as
follows:

Repair of equipment for digital sound and video recordings;

Repair of equipment of satellite reception and transmission;

Repair of electronic equipment with the use of new equipment;

Registration of normative documents.

Since they have a higher level and should ensure team work, supervise the
work of team members, repair and adjustment of the electronic equipment with the
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use of new technologies which are used in the world.

By the qualification “Junior Electronic Engineer” the following modules
are specified:

Repair of modern types of electronic and microprocessor-based equipment;

Methods of management and organization of work processes;

Software of electronic equipment

Students should acquire practical skills to work with the software of the
electronic equipment, work with all applications of software, be able to communicate
fluently in technical English, provide overall management of service centers for
maintenance and repair of electronic equipment.

The most important component of the program is the emphasis on practical
training of students. To this end, professional modules and industrial training
modules should be combined in developed educational programs.

The professional internship/practice is carried out in the respective
organizations, workplaces, provided by employers on the basis of the contract, and
it 1s aimed at forming professional competencies.

In colleges the professional internship/practice includes practical and
technological sessions on modules. Classes are scheduled in classrooms,
laboratories and workshops, aimed at consolidating the knowledge acquired
during the theoretical training. These classes are aimed at the acquisition of
practical skills and professional competences according to qualifications
conferred. Timing and content of the practical training are defined by the
working curricula, schedule of the educational process and working educational
programs.

The structure of professional internship/practice provides for carrying
out the following types of training practical work:

“Introductory Internship/Practice” and “Industrial and technological
Internship/Practice” to confer the working qualification “Fettler Tradesman for
maintenance and service of telecommunication and electronic equipment”, “Video
surveillance and burglar alarm systems settersystem”;

— To confer the qualification of mid-tier specialist “Electronic Technician”
there is provided for “Technological (pre-graduation) internship/practice” in the
amount of not less than 8 weeks;

— To confer the qualification of Bachelor of Applied Science “Junior
Electronic Engineer” there is also provided an additional “Technological (pre-
graduation) internship/practice” in the volume of not less than 8 weeks.

This educational program includes modules defined by education
institution, which must take into account the personal inclination of students in the
field of professional interests and requirements of the employer to training in this
specialty.

To determine the quality of development of educational programs by students
there is provided for the intermediate and final attestation in the curriculum.
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Conducting intermediate attestation is provided in all disciplines and
modules, the main forms of which are exam, test, control work.

Intermediate certification in general educational disciplines provides for
examination in accordance with the RK CES.

The number of examinations, tests and control works in general
humanitarian and economic, general professional and professional modules
is determined on the basis of the requirements to the level of knowledge,
skills and competences, which the student should have.

Control works and tests are carried out at the expense of teaching
time allocated to study this module, exams — on the due date allocated to the
intermediate attestation.

As a result of interim certification for a modular curriculum and passing the
qualification exam for working professions which includes professional readiness
level assessment and award students are assigned to the achieved vocational
qualification level (category, class, category).

Final attestation

The final attestation for the qualification of “Master on repair and
maintenance of telecommunication and electronic equipment” is carried out
according to the following professional modules:

v' PM-01 “Repair and adjustment of low-frequency amplifiers”;

v' PM-02 “Repair and adjustment of the combined devices and devices of
magnetic and optical recording and reproducing sound and video recordings’;

v" PM-03 “Repair and adjustment of CRT and LCD television equipment,
plasma and LED panels”.

For the theoretical control of the level of knowledge the main emphasis is
made on knowledge of electronics and electronic devices. Construction of all
electronic devices and their installation is based on basic and professional modules.
To practical control of the level there are mainly used professional modules PM-
01; PM-02; PM-03, with that the students should demonstrate skills in electronic
equipment repair and adjustment specified in professional modules.

During the final theoretical control of the level of knowledge by the
qualification of “Electronic Technician” there is applied knowledge of basis and
professional modules:

v" PM-04 “Repair of equipment for digital sound and video recordings”;

v" PM-05 “Repair of equipment of satellite reception and transmission”;

v" PM-06 “Repair of electronic equipment with the use of new equipment”;

v' PM-07 “Registration of normative documents”.

when the students should demonstrate knowledge on repair and adjustment
of digital equipment, as well as knowledge of the design and management of
regulatory documents. In the practical control the students demonstrate skills
in the repair and adjustment of digital equipment and the correct filling of the
approved forms.
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For the qualification of “Junior Electronic Engineer”:

During the final control of theoretical knowledge it is necessary to base on the
professional module PM-10 “Software of electronic equipment” and some of the
questions for the working qualifications and mid-tier specialist. Students should show
knowledge of the personal computer, diagnostic methods and techniques of electronic
equipment using the programmers and ['T-technologies. In the practical control of the
level of knowledge students should demonstrate skills in assembling and dismantling
of microprocessors and chips using soldering stations and other modern devices for
the diagnosis and repair of electronic and telecommunications equipment.

The final attestation of students on this educational program includes:

— assessment of students in educational institutions;

— assessment of the level of professional training and qualification award (for
the set and advanced qualification levels).

The final attestation of students in educational institutions is carried out to
determine the level of development of educational programs on the basis of studying
the full training module.

Possible forms of final attestation in educational institutions on the basis of
completion of training educational programs are: passing exams in basic general
professional modules and professional modules or performance and defense of the
thesis/diploma work with passing of the exam of the final attestation in one of the
professional modules are determined independently by education institution in the
development of the working curriculum +.

Assessment of the level of professional readiness and assignment of
qualification (hereinafter the “ALPRAQ”) by specialties consists of two stages:

1) theoretical test on modules, determining professional readiness;

2) implementation of practical tasks by the level of qualification.

The amount of training time to carry out the final attestation is determined
by no more than 2 weeks. Of these, to the organization and conducting the ALPRAQ
is given at least 24 hours (volume of training time to carry out the ALPRAQ is
determined independently by education institution depending on the specifics of the
specialty and the organization of educational process).

Consultations and extra curriculars

Advisory classes are conducted mainly in the disciplines and modules on
which the plan of the training process provides intermediate and final attestation of
students.

The list of disciplines and content of educational programs, amount of
teaching time for consultation, time and form of consultation (group, individual,
etc.) are determined by educational institutions.

The content of extra curriculars aimed at ensuring the development of the
individual abilities of students and requirements. These kinds of extra curriculars
may include classes of technical creativity, related to the future qualification and
classes by sport and physical culture.
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Extra curriculars are provided by the working curriculum of the education
institution at the rate of no more than 4 hours a week and are not compulsory for
the study.

Note

The practical training include: industrial, laboratory and practical
classes, course works (projects), control works, etc.

In the development and implementation of working training programs
and plans institutions of technical and vocational education may:

— change up to 30% of the training time devoted to the development of
educational material for cycles and up to 30% in each discipline (module) and
up to 50% of the industrial training and professional internship/practice while
maintaining the total number of hours for compulsory education;

— select different training techniques, forms, methods of organization and
control of the educational process;

— change the curriculum content up to 30% in general humanitarian and
socio-economic modules and up to 50% in professional modules, industrial training
and professional internship/practice in accordance with the needs of employers.

— introduce additional modules in professional modules for employers
demand while maintaining the total amount of teaching time (hours / credit) for
compulsory education;

— choose forms, define the order and frequency of ongoing monitoring of
academic progress of students and intermediate attestation of students;

The distribution of the learning time of training modules by courses may
vary depending on the learning technologies, the specifics of the specialty,
and other regional specificities.

69



01 SYI0M FULIdPOS
wnuw 19730 ‘syuduodwod uoJr 3uLIdpos
€I | -uIN pus SuLIOPOS € JIM UONE)S IIB JOH | uone)s SuLopos z
(93,3104
01 SJ[OA | pU® JUALIND JO [OI}
wnuw wowdmba | (¢ 01 a8eyj0A pAje[N3a1| -uod YPIm) Ajddns
€T | -TuIN 1891 01 JIaMOJ oy} “y¢ 03 dn judrmd | 1omod A1ojeioqe| I
sjudpnys 1 sdded doysyaom yoey
judwdinba d1u0393]9 Jo aredoa pue ddurudUILW 10J dOYSHIOAN
o=
=5
—| syjuap | & B
o m -njs jJo m z
=S = | dnos3 | 3 =
m m eIy | g2
= = | puow | = =
@ o @ =
= |-dmbo | o < PA19A0)) SII
rqrs Jo | & | -dog, /yuowdmbao
-sod J1) 9an)do1g sy =S 3y} Jo dsodang | uonedyAds [BIMUYII], dweN ON

judwdinbs popudwwodds Jo 1y *6

70



MU JY)
3urp10931 9y} pue
‘digo Arowaw oy
WOJJ UOT)RULIOJUL SYAN
0¢ 4! 9} dAOWAI O, uonesyIpow Auy -INVEDOUd
uap
-nys
[oed
10§
JIqe
~I1S9p LNIM MO[aq jou
SII] g ‘uonedyrpow Auy 1ndwo))
uow
01 -QINSBAW JUALIND
wnuw ‘Qour)sIsaI o3k
07| -TurN -1]OA U} I3y OF, 901AJp [eN3Ip AUy Iojowoy NN
010 ‘s1ad
-d1po ‘so[yg o[poau ‘s1d1q S[001 JO 19§
oz1S
01 18931B[ AU} 03 ISO[[BWIS
= wnw 2INSO[O | AU} WOIJ SIZIS JUIIJJIP
i €| -uN -uo oY) Suruad() | JO 9q ISNW SISALIPMAIOS | 1S JOALIPMIIOS

71



sdooj ‘soornew

‘spJeoq WoJj }Snp dA0W 1snp 3ur
0Z 0z -31 01 YSniq 91Je)S-IJUY | ~AOWAI JOJ SUBIIN | €]
KJ1011309[9 o1eIS dens

02 0Z oAowRl 0)den)s JSLIAN | ISLIM OnBISIUY 4l

0Z 0Z SOAO[3 oneIs-uy | SOA0[3 A19JeS 11
juowdinba oy uo

02 S SM310S FUTUIS00] IOALIPMAIOS OO | JOALIPMAIDS ZHd | 01
SWeIZO[[19S0 159)

0c| T ‘3unooysaiqnoiy, | [ensIp 0y o[qesiape siIf|  ydei3o[osQ 6

dmos AL 10}
0Z I ‘xrrew Suryoay)) 1001 1dseT | -e1oudg [eudIs A [ Q

72



Ud2Is dY)
U0 A[3021Ip IYIID
‘ndur sy1 03 pard

-de [eugIs 011309[2
oy} Jo Surwry pue

opmyjdure oy (Sur

‘swyo3aw ()] Jo dduepad

-Iseaw ‘uIp1od | -wir ndur 9y I, ‘sse[do Aoel L9-1D
-01 ‘ULI0)IUOW) | -NdJk PU ‘ZHIN (O] ISB] | Wedq UONI[d
C T 9)e31SIAUT O], Je Jo ypimpueq oy |  odooso[[sQ | ‘8]
3undop spem O ‘S uoar
1 1 -10s woy1ad of, I0MOJ A (077 93eIO0A | SULIdP[OS JIIA[H | LI
pIeoq
1ndIId payurid oy
uo SOk} UONR[NS
-ur yoreas ‘syred
[Tews doe[dax sowin
0Z ‘spaeoq aredar of, 0001 03 dn aseaiouj 9d0os0IdT N 9]
= XL1jewl
?_ﬂ sAe[dsip pue sA [ Josu
= dD1Jo Aduaroy snjeredde oy Inoym
0Z -Jo 9y} 1591 O], XLIJBW Y} 0} JOMO |191s9) X1ew (DT |  SI
o1)e)s Jsurede wnoj
uono9jo1d 104 wn{[ouI | -oul] djeISHuUY Tl

73



uop

-ms A19 SI0M [01) K1ddns
-AQ 10,] -U0d pue JOYd O], A9E 93e)[0A | Jomod d1Sse[) €T
"G SSe[o
Koemooy ‘ZHIN 01 01 ZH
0S woij d3ues Aouanb
I BULA 000160
o3e JO 1] JuswaInseaw
-3j0A os[ndwir pue | 33e€I[0A DV ‘A 00€ 03 A
0d DV Jjouaw | ¢ wolj o3eijoa D Jo [es
€ 1/€ -QINSBAW AU} 10 | 93ULI QAN JO JWIT | ~IOAIUN JARUI[OA | ‘7T
01/1 yuowdinba
JTUOJ}OI[ JO JUdW "SPEM ()S7 1oMOd
-snfpe pue sredox| A 0T pue A (ST uon
oy} 10J a3eyjoA A[d | -en3a1 a3e)[0A JO dFURY K103R10Q8]
71 71 -dns oy asnlpe 0], | A 077 2@38)[0A [eUIION] | Jowojsuenomy | ‘17
S0
ey} JOMO] J0U SSe[d Adel
-NOJV “spem ()01 ueyl
SS9 JOU JO JIWI JUdW
juowdans | -arnsedw Joddn oy g, A
I 1/1 -eowl 10M0d 10, | (077 JO 9381[0A PAIRIJY L | DV IJoW JdMOJ | 0T
‘sjuu "ZH ] snui 1o
-odwoo oruouwrey | snjd an[eA painseaws oY)
wnnddds [eudis | Jo G- F uey} dI0W OU
oy Jo sorouanbaly | I01IS JUSWAINSBAW J[qIS
10 ssdd01d yojeq | -stwadd “ZHIA § ISe9] Je
© Jo Aouanbaiy | Jo Aoudnbaiy painsedw | 19junod Aouanb
I 1/1 AU} QUILIAAP O, oy Jo yuunp sdddn oy | -o1y oruonddy | 61

74



juow
-dinba oruono9yd
oy} Jo judunsnipe
pue ddUBUUIBW
‘aredax oy ur SIS

[eonoead dojoaap spoued A7
usp pue a3pajmouy pue ewised ‘qD1
-ms AI1d 821321031} JY} ‘IO © 3uisn 19
-A9 104 9)epI[OSU0d O], -AT0d1 UOISIAJ[RL, | LT
uow
-dinba o1uono9y9
oy} Jo yudunsnipe
pue douBUdUIRW
‘aredax oy ur YIS o3ew pue
[eonoead dojoaap punos jo 3urprod
udp pue a3pajmouy -31 [eondo pue
-ms A1d 8213210313 U} orougdew I0J S
-A9 104 9)epI[OSU0d O], -OIAJp pauIquo)) | 97
uap
-m3s A1 Joyrdwe
-A9 10 Kouanbaxy mo ST
uop
-m3s A1 K1ddns
-AQ 104 omod Suryonmsg | g

75



c1/9

oWl
-dmba oruono9rd
Ay} JO SOIISLIOJOR.
-Ieyd Aouonbaiy
-opmydwe a3 jo
juouwgsnlpe pue
[0J3U0D Y} 10

JIOJR[[10S0
dooms (S -1X

3

[4V%

[ouueyd
orpne ay} isnlpe
pue o9y O,

101RI19
-Ud3 J1ISNOdY

0¢

cl/e

juow
-dmba o1uond979
oy} Jo judunsn(pe
pue douBUdUTRW
‘aredax oy ur YIS
reonoead dojoaap
pue 33pajmouy]
182132109y} Ay}
9JepI[OSU0d O],

UOISSIWSuRI) pue
uondadar ayrores
Joy judwdinbyg

6¢

uop
-ms A19
-A9 10,]

juow

-dmba o1u0n0979
oy} Jo judunsnlpe
pue douBUdUIBW
‘aredar oy ur YIS
1eonoead dojoaap
pue 33pajmouy]
[e2130109Y) Ay}
9)epI[OSU0d O],

juow
-dmbo oruono9rd
Jo sad4£) snorrep

8¢

76



90UR)SISAI UOH)R[NS
-UI Q) 9INSLOW O],

d000T 100 IN

190w O0B3N

o3e
-J]0A asyndwi pue

0d OV Jo juaw
=Inseawn Oﬂu 104

"G SSe[o
KoeIndoy "ZHIN 01
0} ZH (S WwoJj d3uel
Kouanbaixy e ur A 00¢
01 670 JO JiIy Juew
-oInseow 93B)0A DV
‘A 00€ 03 A 670 Woly
d3e)j0A D JO d3uel
9ATJO9JJ9 JO W]

[BSIOATUN JOJOUI[OA

AJISudJuI JULIND
o) aInseow Of,

V0¢ 01 V[ woly
d3ue1 Suumseow H(

I9jowarddury

SI9
-ULIOJSuRI) ‘SI0)SISURT)
J0JONPUOITWAS ‘SIOISLI
-AU} S1030NPUOIIWIS
‘SQpoIp ‘s103onpurt
‘s103108dRD ‘SI0ISISY

syuouoduod
JIUO0I)IJ[d JO 1S

‘spem

05T Iomod ‘A 0§¢C
pue A (S uonensal
o3e)[0A JO d3ury A
(07T 93©1[0A [RUIION

K103R10Q8]
JouIoysuenoINy

sjudpnys ¢ sdded doysyaom yoey
sjudwRINSBIW orpea pue judwdimba [8I11)99]9 Jo Auojeaoqe| (]

77



SUOISIAOId [BIQUAL) "JOJUOD [BIISO[0NOW
pue [013U0d [BIIS0[01)AW JJe)S Y], "UBISYNBZRY JO

¢10¢ o11qnday 2y} JO SIUDWAINSLIW JO AJIULIOJIUN Y}
3uLsud 10J WAISAS [euoneu YL €102-S1°2 MY LS L
uoneordde pue
o3e103s ‘Teaordde ‘uoneard Jo amnpadoid suorsiaord
600T urew oy [, “SpIepue)s JUSWAINSBIA "UB)ISUBZRY JO
o11qnday] 9y} JO SJUAWAINSLIW JO AJTULIOfIUn )
3uLmsuo 10J WISAS [eUoneU YL 6002-€°7 MU LS 9
SPOUIdIN
pue so[diouriq d1seq "AS0[0UTWIIA} JO UONBZIPIED
¢10¢ -uelS uejsyyezey Jo o1qndoy ay3 Jo uonengal
[eOTUT02) JO wRIsAs 21es oYL £102-LT' T Y LS S
Al -LES ON euRISY «SIY3Y Arddoid 1en3odau]
2102°10°C1 JO uo1109101d» UBISYeZEY JO o1[qnday oy Jo me v
II-€S ON — «SIUAWIINSBIIA JO A
000C°90°L0 v -10JTU() UQ» ueIsyeze Jo orqnday] oy Jo me] ¢
AI-VLT ON puBISY «SIYSY IoWnsuo)) Jo
010Z "SO'¥0 uonoddN0Ig uO» uesyezey Jo orqndoy oyl Jo meq 14
I1-€09 ON euEISY «uonE[NZoY
v00C 11760 [9IUYOR], UQ» UBISYNEZE JO o1jqnday oY) Jo meT] I
pasn sI 31
yorym ur (s) | uoneosrqnd jo asnoy
omnpouw ayJ, | 9oe[d pue ,1eox | Surysiqng oyny uoneosrqnd ay) Jo Jdqunu pue SweN | ON
9 91qeL

buipva.1 aayyanf fo 3s17 g




L00T juerjoq
‘eur)sy | Aojoyzuewry "N 'Yz «Ky93eS pue yjeoy jeuonednoo» | 0g
SSaId-NO'T
L00T -0S ‘N [NASTINL ‘Td | $19S UOISIA9[9)01pRI SUIisd) pue judunsnipe ‘aredoy | 61
SSAId-NOT uipoy ‘A'V
600C| -OS‘I urunil v'N SUOISIAQI} DT| 81
$SA1-NO'1
600T -0S ‘N uriue(q "Y'y | Jredar ‘uonosuuod ‘uone[[eisu] “UOISIAJ[A) (IS [ LI
SSAId-NOT uIpoy ‘A'V
600C -0S ‘N UrunAyL "v'N SWA)SAS orpne AIBUOIIRIS PUB dAOWOINY | 9]
$SAI-NO1
800¢ -0S ‘N UTunAL "V'N SUOISIA9[9} DT 9lqeHod | G
SSAId-NOT UIpoy ‘A'V
800T| -OS ‘N uruniL VN s1oe[d pue s19p10031 AQH ‘ YOA ‘AAA| V1
SSAId-NOT uipoy ‘A'V
S00C -0S ‘N uruniy, "vV'N Jredar ouoyd 90 Jo dondeld | €]
$SAI-NOT
00T -0S ‘N urunAgL, "v'N s10j1uOW uIdpow 10§ sdiyoomdA [ 71
$S91J-NO1 AOIOPOJON 'A'V
S00Z -0S ‘N AOUOASYV TV SQOIAQP J0JONPUOD-TWAS dNSAWO( | ]
AOZOIOIN V']
UTunAL "V'N
200z | d-NOT0S uIpoy A’V SAL wopow jo syun Addns 1omod | 01
2002 d-NOTOS| Aojuayopes V' sjuouodwod JO1u0199[d FUINIBIA 6
$SAId-NO'1
L00T OSSN ASYIBYIIT "TA | ¢ SWNJOA PUE [ SWNJOA HOOqPUBHSIIUYI3)0139[H 8

79



SuIysIqng orwop

1102 -BOVY Moquie ] V1 SWISAS UONBIIUNWWOII[I) JO pieoq udisoq| [¢€
SIQATODAI [BLISAI
S10T uoz( AOIOPJJ AI[ISEA | -19) pue 9[qed “djI[[ales Jo aredar pue uone[[eisuy| (¢
010¢ uozQo Aoquy] JITWIPE[A SHNOII SJINIS JO YoIBaSaY | 6C
opIng [eonoelq vy ‘swojqoid pue
AodisQ sordwexd ur SuLAUISUH [BILIJOJ[H JO S[eIud
€10T uoz(Q) UALNA ‘A0IJJ -epun,{ [8o132109Y |, pue SurIdduiduy [edo1md9[q | 8T
AOYTU S9IN199|
2102 uozQ -ystueA1d I0101A |JO 9SIN0)) "SOTUOJI[H JO SUONBPUNO,] [BINAI0AY L | LT
AOYIU
7102 uozQ -ystueA1J I0301A YOOQIXQ], "SAINIDJ[ JO 9SINOJ [[N "SOTUONII[H [ 97
AOp SIQAID
2102 uoz()| -vISOUIA JIWIPBIA -01 UOISIAQ[Q], ‘AZ0[0UYId) UOISIAJ[J} JO saIseqg | ST
L00T uoz(Q) Aouezely ‘N UBIOIUYIA) A L JO S12103S 1001 | +T
Ad 30
JUOpISAI]
oy} Jopun
uonenst
€00¢ uwpy
orqnd jo
Awopeoy
‘euRISY AdReqUIY V'L « sonIod pue £30[00 » | €7
JueI[O] '’
L00T ‘eUBISY | BAOIBSBYZINN "V N « qireay reuonednoo» | g
«I[eay pue Ajojes [euon
00T -ednooo uQ» ueisyrezey| Jo o qnday ayp Jo me | [T

80




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




