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Introduction to computer science and basic concepts of computer technology 12
Example: Explain the function of registers in a processor. 13
Exercise: Identify the basic components of a computer and their function. 14
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Example: Let's convert a decimal number 18
Converting from binary to decimal systems 18
Example: Let's convert a binary number 18
More examples * 18
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Block Diagram of Von Neumann Computer Architecture 22
Example: Draw a block diagram of Von Neumann architecture. 24
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Processing a Simple Program 26
Example of Instruction Processing 27
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Development of Computers from Generation Zero to Generation Four 28
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Fourth Generation: Microprocessors 31
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Microprocessors: principles, clock synchronization 36
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Machine and source code, compilers, registers 40
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Compilation 42
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Example: Translate a simple program from a higher-level programming language into machine code 43



Overclocking and Underclocking of Microprocessors 46
Example: Changing the frequency of the processor and its impact on performance. 47
Overclocking the processor 47
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Exercise: State the advantages and disadvantages of overclocking 
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Development of microprocessors and their historical variants 50
Example: Comparing the architecture of the Intel 8086 
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Comparison and Conclusion 52
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the example of Intel and ARM processors 53
CISC Architecture 53
RISC Architecture 54
Comparison of Intel and ARM Processors 54

Basic parts of a personal computer (PC) 56
Processor (CPU) 58
Operating memory (RAM) 59
Motherboard (Motherboard) 60
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CPU sockets 61
Integrated components 62
Choosing a motherboard 62
Graphics card (GPU) 62

Usage of graphics cards 63
Graphics card manufacturers 63
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Technical specifications 63

Hard disk and storage media (HDD/SSD) 63
FDD (Floppy disk drive) 63
ZIP ' 64
HDD (Hard disk drive) 64
SSD (Solid state drive) 65
CD-ROM (Compact disk read-only memory) 65
Controllers 66
PATA (Parallel ATA) 66
SATA (Serial ATA) 66
SCSI (Small computer system interface) 66

Power supply (PSU) 67
Cooling 67
Case 68

Types of computer cases 68
Tower 68
Desktop 69

Rackmount 69
SFF (Small Form Factor) 69
Choosing the right case 69
Expansion cards 70



Sound cards 70
Network cards 71

Peripherals 71
Server computers 72

Single-Chip Computers 74
Arduino 75

Using Arduino 76
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Modules and Extensions 77

Raspberry Pi 77
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Mobile Hardware: Laptops, Netbooks, Smartphones 82
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and Desktop Hardware 85

Computer Peripherals 88
Example: Demonstrate the Differences Between a Laser and Inkjet Printer 89
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Computer Power: Switching Power Supplies 94
Example: How a Switching Power Supply Works and Its Role in a Computer 95
Exercise: List Scenarios in Which It is Beneficial to Use UPS and Backup Batteries 96

Data Security, RAID, data backup 98
NAS data storage 100
SAN data storage 101
File systems used on HDDs and SSDs 103

NTFS (New Technology File System) 1 03
exFAT (Extended File Allocation Table) 1 03
HFS+ and APFS (Apple File System) 103
ext4 (Fourth Extended Filesystem) 103
Btrfs (B-Tree File System) 103
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1. Physical inspection 110
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4. Hardware problems
5. Additional solutions and support

Hardware used in computer networks (Network hardware)
OSI Model
Network adapters
Types of network adapters

1. Ethernet adapters
2. Wireless adapters
3. Powerline adapters

The importance of network adapters in modern networks
Types of buses
Baud rates
Connectors

Switch
Router
Modem
Firewall
Access point
Repeater
Hub
Hub functions
Bridge
VoIP gateway
Network cabling

UTP (Unshielded Twisted Pair)
STP (Shielded Twisted Pair)

FTP (Foiled Twisted Pair)
What is FTP cabling?

Comparison with other types of cabling
Fiber optic cable
Network connectors

RJ-45
RJ-11
BNC
E2000
SC, LC, ST connectors

Optical tray
Media converter
Patch panel
PoE panel
PoE injector
SFP module
Antenna (LTE, Wi-Fi, Bluetooth)

Frequency
Polarization
Horizontal polarization
Vertical polarization 
Dual (cross) polarization 

Antenna types

Examples to think about
Where to use NAS and where to use SAN?
NAS (Network Attached Storage)
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NAS Features 135
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SAN Features: 136 
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Comparison and Decision 136 
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Where to use HDD and where SSD? 141 
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Motherboards 143 
processors, sockets and semiconductor memories 144 
Assembling a desktop PC from components 144 
Graphics cards, GPUs and slots 145 
Monitors and projectors 145 
Hard drives and other storage media 147 
Input devices 147 
Output devices 148 
Server computers, server CPUs and Cases 148 
Hardware used in LANs 148

Conclusion 150
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152

158

9


