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				PREFACE

			

		

		
			
				Natural science is an exciting and very useful subject. This textbook will show you all its beauty and will help you become true explorers. The main aim of this book is to answer the fundamental question: "What is science and what is its importance in our life?" 

				Starting from the first pages, you will realise that this textbook is completely different from any other usual textbook full of theory and formulas. Every chapter contains useful information, curious facts, tasks for individual and group work. You will also learn how to conduct research and experiments yourselves, search for information, and make your own discoveries. 

				Another valuable feature of this textbook is the language. Every sentence has been carefully chosen so that it is not difficult for you to understand science in English language. Each page contains translations of all the important terms, both in Kazakh and Russian. This textbook will not only help you improve your English, but it will also make you a part of a big international science community. 

				Please pay attention to the structure of this textbook. Remember: a textbook is no longer the only source of information in the modern world. With the help of carefully selected tasks, you are going to learn such important skills as critical thinking, problem solving, information analysis, creativity, imagination, teamwork, digital literacy, etc.

				If you have any questions, suggestions or ideas regarding the contents of this book, please feel free to contact us:

				l via email:  info@astanakitap.kz 

				l via telegram app:	 @astanakitap

				Best regards,

				team of authors, "Астана-кітап"
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				Units of information

			

		

		
			
				1.1

			

		

		
			
				Computer stores all data as numbers in terms of 0 and 1.

				Electronic devices have 2 states: ON or OFF.

				We can use binary numbers to control these ON’s and OFF’s: ON = 1, OFF = 0. 

				The smallest unit of information is called a bit.

				The word bit comes from "Binary digit".

			

		

		
			
				Bits and Bytes

			

		

		
			
				Units of Information

			

		

		
			
				Everyday amount of information becomes larger and larger. Having a lot of bytes leaded to new measurment units. Computer data is expressed as bytes, kilobytes, megabytes as it is in the metric system, but 1 kilobyte is 1024 bytes not 1000 bytes.

				Data storage units are: bit(b), byte(B), kilobyte (KB), megabyte (MB), gigabyte (GB), terabyte (TB), petabyte(PT) and exabyte(EB).

			

		

		
			
				Conversion of units is the conversion between different units of measurement for the same quantity, typically through multiplicative conversion factors.

				E.g. to convert 25 megabytes of data to bits, we need to convert it from megabyte to kilobyte, from kilobyte to byte and from byte to bit. 

				So, let us make calculations: 

				25 megabytes = 25 MB * 1024 = 25 600 kilobytes » 25 600 kilobytes = 25 600 KB * 1024 = 26 214 400 bytes » 26 214 400 bytes = 26 214 400 B * 8 = 209 715 200 bits

				Finally, 25 megabytes = 209 715 200 bits.

				Now, let's try to convert from 344000 bits to kilobytes.

				352 256 bits / 8 = 44 032 bytes » 44 032 bytes / 1024 = 43 kilobytes.

				So, 352 256 bits = 43 kilobytes.

			

		

		
			
				Conversion of Units
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					 - Learn units of

					measure for digital information;

					- Convert units of measure for digital information.
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					Distance is measured in meters and mass is measured in kilograms. What is the measurement unit of information? 

				

			

		

		
			
				
					Data Storage Measurement

				

				
					1 bit (b)

				

				
					1 bit (b)

				

				
					1 byte (B)

				

				
					8 bits (b)

				

				
					1 kilobyte (KB)

				

				
					1024 bytes (B)

				

				
					1 megabyte (MB)

				

				
					1024 kilobytes (KB)

				

				
					1 gigabytes (GB)

				

				
					1024 megabytes (MB)

				

				
					1 terabytes (TB)

				

				
					1024 gigabytes (GB)

				

				
					1 petabytes (PB)

				

				
					1024 terabytes (TB)

				

				
					1 exabytes (EB)

				

				
					1024 petabytes (PB)
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					Keep in mind

				

			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

			
				
					Group of 8 bits is called a Byte.The word byte comes from "BinarY TErm". 
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					bit

				

			

			
				
					byte (8 bits)

				

			

			
				
					word (16 bits, 2 bytes)
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					Computers store images as pixels. If we zoom in on the picture, we can see these pixels (Picture 1.1.1).

					Each pixel typically consists of 8 bits (1 byte) for a Black and White (B&W) image or 24 bits (3 bytes) for a color image - one byte each for Red, Green, and Blue. 8 bits represents 28 = 256 tonal levels (0-255).

				

			

			
				
					Picture 1.1.1. Dombyra
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						Calculate the size of the following:

					24-bit color bitmap image with 1024 horizontal and 768 vertical pixels in KB.

					Black & White bitmap image with 2048 horizontal and 1024 vertical pixels in MB.

					Txt file with 150 symbols in MB.

					256 Color Bitmap image with 1756 horizontal and 1055 vertical pixels in KB.

				

			

			
				
					Practice 1
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				1 bit – answer to a yes/no question.

				1 byte – enough to hold about 1 typed character, e.g. 'b' or 'X' or '$'.

				90 bytes: enough to store a typical line of text from a book.

				512 bytes = ½ KB: the typical sector of a hard disk.

				1024 bytes = 1 KB: the classical block size in UNIX filesystems.

				2048 bytes = 2 KB: a CD-ROM sector.

				4096 bytes = 4 KB: a memory page in x86 (since Intel 80386).

				4 KB: about one page of text from a novel.

				120 KB: the text of a typical pocket book.

				1 MB – a 1024×1024 pixel bitmap image with 256 colors (8 bpp color depth).

				3 MB – a three-minute song (133 kbit/s).

				650–900 MB – a CD-ROM.

				1 GB – 114 minutes of uncompressed CD-quality audio at 1.4 Mbit/s.

				8/16 GB – two common sizes of USB flash drives.

				4 TB – 500 hours of HD quality video.

				1.3 ZB – 1331,2 EB - By 2021, data centers will store 1.3 zettabytes of data.

			

		

		
			
				Size examples

			

		

		
			
				
						Arrange the following units in order from the least to the greatest:

					- Kilobyte

					- Gigabyte

					- Exabyte

					- Terabyte

					- Byte

					- Bit

					- Megabyte.

				

			

			
				
					Practice 3
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					Literacy

				

			

			
				
					What is the smallest unit of information?

					How many bits are there in one byte?

					How many bytes are there in one gigabyte?

					How does computer store images?

					How does computer store symbols?

					What does «byte» mean?

				

			

		

		
			
				
						Convert from one unit of information to another.

					45 MB = ................................. KB

					150 GB = ................................. B

					255 MB = ................................. b

					1400897536 b = .................. MB

					10 EB = ................................. GB

					24 PB = ................................. MB

					24696061952 KB = .............. TB

					78 KB = .................................... b

				

			

			
				
					Practice 2
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				CHAPTER 1

			

		

		
			
				ASCII, abbreviated from American Standard Code for Information Interchange, is a character encoding standard for electronic communication. ASCII codes represent text in computers, telecommunications equipment, and other devices.

				Every symbol inside the text is stored as 1 byte or 8 bits in the computer’s memory. 

				E.g. symbol "a" stored as "11000001". 

			

		

		
			
				ASCII TABLE
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					Terminology

				

			

			
				
					to convert - ауыстыру - переводить, менять

					electronic devices - электрондық құрылғы - электронные устройства

					unit - өлшем бірлік - единица измерения

				

			

			
				
					symbol - символ

					arrange - ұйымдастыру- организовать

					measurement - өлшем - измерение
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				COMPUTER MEMORY

			

		

		
			
				1.2
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					You will:
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						- Identify the purpose of computer memory types.
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					People use brain to store information, what about computers?

				

			

		

		
			
				Computer memory is a physical device that we use to store programs and data for a short or long period of time. 

				Computer memory is divided into 2 main groups:

			

		

		
			
				Computer memory

			

		

		
			
				
					Internal Memory Types:

				

			

			
				
					External Memory Types:

				

			

			
				
					Internal memory devices are fixed inside a computer.

					RAM, ROM,

					Cache and Video memory,

					HDD, SSD

				

			

			
				
					External memories store information permanently for transporting from computer to computer.

					Portable HDD, Portable SSD,

					CD/DVD/Blu-Ray, USB Drive

				

			

		

		
			
				
					Main purpose of RAM (Picture 1.2.1) is to hold data and program instructions on which the computer is currently working on. When a computer is turned off - RAM is emptied. More RAM = Better performance.

					Computers can access data in internal memory very quickly, but external memory is less expensive than internal memory.

				

			

			
				
					RAM (Random Access Memory)
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				Picture 1.2.1. RAM

			

		

		
			
				
					ROM (Picture 1.2.2) is a "built-in" computer memory that contains data that can only be read. ROM allows your computer to be "booted up" or updated each time you turn it on. Unlike a computer’s random access memory (RAM), the data in ROM is not lost when the computer power is turned off. If you make hardware setup procedure with your computer, you effectively will be writing to ROM.

				

			

			
				
					ROM (Read-Only Memory)
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					Picture 1.2.2. ROM

				

			

		

		
			
				
					Cache memory (Picture 1.2.3) is a small-sized computer memory. It provides high-speed data access to a processor and stores frequently used computer programs, applications and data. It is the fastest memory in a computer, and is typically integrated onto the motherboard and directly built-in in the processor or main random access memory (RAM).

				

			

			
				
					Cache memory 
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					Picture 1.2.3. Cache memory

				

			

		

		
			
				
					It is a memory that is accessible by the video and computer processor. With more video memory, the computer can use more complex graphics at a high quality.

				

			

			
				
					Video memory

				

			

		

		
			
				
					HDD (Picture 1.2.4) is a long time data storage device. It stores and retrieves digital information using one or more quickly rotating disks (platters). The platters are 

				

			

			
				
					HDD (Hard Disk Drive)

				

			

		

		
			
				
					Picture 1.2.4. HDD
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				paired with magnetic heads which read and write data to the platter surfaces. HDDs are a type of long-period storage, which means that they store data even when powered off.

			

		

		
			
				
					A storage device (Picture 1.2.5) that is an alternative to a hard disk drive. SSDs are faster than hard disks because there is no read/write head to move. They are also more durable and secure than hard disks and offer greater protection in hostile environments.

				

			

			
				
					SSD (Solid State Drive)

				

			

		

		
			
				
					CD is a digital optical disc data storage format released in 1982. The format was originally developed to store and play only sound recordings but was later adapted for storage of data. CD has a capacity of 700 MB on one side. 

				

			

			
				
					Compact disc
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					Picture 1.2.5. SSD

				

			

		

		
			
				
					DVD is a digital optical disc storage format invented in 1995. The DVD can store any kind of digital data and is widely used for software and video programs. DVDs have higher storage capacity than compact discs, 4.37 GB on one side.

				

			

			
				
					DVD ( "digital versatile disc" or "digital video disc") 

				

			

		

		
			
				
					Blu-ray is a digital optical disc data storage format. It was designed to upgrade the DVD format and is capable of storing hours of video in high-definition (720p and 1080p) and ultra high-definition resolution (2160p). The name "Blu-ray" refers to the blue laser used to read the disc, which allows information to be stored at a greater density than DVD’s. Storage space can reach 128 GB.

				

			

			
				
					Blu-Ray or Blu-Ray Disc

				

			

		

		
			
				
					Flash memory is a memory storage device for computers and electronics. It is most often used in devices like digital cameras, USB flash drives, and video games. 

				

			

			
				
					Flash memory

				

			

		

		
			
				
						Match the following devices with their definitions.

					
						1. RAM

					

					
						a) provides high-speed data access to processor

					

					
						2. ROM

					

					
						b) stores information for long period

					

					
						3. Cache

					

					
						c) external devices that stores information

					

					
						4. HDD/SSD

					

					
						d) holds data, instructions that are currently working

					

					
						5. USB Flash drive

					

					
						e) stores programs that allow computer to boot up

					

				

			

			
				
					Practice 1
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					Terminology

				

			

			
				
					memory - жады - память 

					permanently - тұрақты - постоянно

					store - сақтау - хранить

					physical device - физикалық құрылғы - физическое устройство

				

			

			
				
					internal - ішкі - внутренний

					external - сыртқы - внешний

					provide - қамтамасыз ету - предоставлять

					to match - сәйкестендіру - сопоставлять
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					Literacy

				

			

			
				
					Which internal device do we use to store data for a long period?

					Name external devices that we use to store information on.

					Which device provides high-speed data access to the processor?

					What are the purposes of RAM?

					Compare the purposes of RAM and ROM

				

			

		

		
			
				
						Arrange the following devices according to:

					1) Information movement speed from lowest to highest.

					2) Memory capacity from smallest to biggest

					a) RAM	b) HDD

					c) SSD	d) Cache

				

			

			
				
					Practice 2
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				CHAPTER 1
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				To see how much space a file is using in storage device you should check its properties. 

				To do so, right click on a file and select Properties in opened menu (Picture 1.3.1)or click on a file and use a hotkey Alt+Enter. It will open the Properties of a file (Picture 1.3.2).

				To see detailed information about the file, click on the 'Details' tab (Picture 1.3.3).
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				Picture 1.3.1. Right click on a file.Choose "Properties"
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					Picture 1.3.2. Properties of a file
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					Picture 1.3.3. Detailed information in the ‘Details’ tab

				

			

		

		
			
				FILE SIZE

			

		

		
			
				1.3
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					You will:
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						- Compare file sizes of different formats that store the same information.
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					What is the difference between 5 lt water in a plastic bucket and 5 lt water in a steel bucket?

				

			

		

		
			
				File details

			

		

		
			
				A computer file is a computer resource for recording data in a computer storage device. There are a lot of different file types made for different purposes. E.g. image, audio, video, text, etc. The file extension is the part of the file name that specifies the type of file to read or run the program. For example:

				image file extensions - .bmp, .jpg, .gif, .png;

				audio file extensions - .mp3, .wav, rm4;

				video file extensions - .avi, .mp4, .mkv;

				office file extensions - .docx, .xlsx, .pptx.

				File size is the amount of information measured using units of information. 

				File size differs depending on how much information and what kind of information is stored inside it.

			

		

		
			
				[image: ]
			

			
				
					Hello

				

			

			
				
					txt
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				Same information can be stored in different file formats and can have different sizes. Why?

			

		

		
			
				Let us look at the examples below. 

				Example 1:

				There are more than five ways to store text as a file. 

				Two of the most known ways are: 

				the plain ".txt" format and the simplest of the HTML formats. The difference is that a ".txt" file can only store a sequence of characters but an HTML file can also store links to other files and the formatting of the text, for example, whether the text is bold, underlined or italic. A file format that can store more specific things has a bigger size than others. 

				Example 2:

				Pictures can be stored in lots of ways.

				For example: .jpeg, .png, .bmp, .psd, etc. Take two same pictures in different file formats ".jpeg" and ".bmp". Look at the size differences. Having the same resolution of 1024 x 600 pixels and 24 bit depth, it means that every pixel is stored as 24 bits in memory, they have different sizes.

				The reason is that ".jpeg" compresses picture, but ".bmp" does not compress.

			

		

		
			
				
						Video files are also stored in different file formats.

					For example: .avi, .mov, .mp4, .mpeg, .wmv, etc. 

					Find how to convert video from .mov to ".avi" format. 

					Hint: search Google "How to convert from .mov to .avi"

				

			

			
				
					Practice 1
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						Change file format of an image. Download a ".jpg" file from the Internet. Open the file with Paint application and save it as a ".bmp" file.

					Answer these questions: 1. What is the file size difference between the two files?

						2. Which one is greater?

						3. Why their file sizes are different? 

				

			

			
				
					Practice 2
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						Match the different file extensions with data types:

					a. Video b. Image c. Text	d. Audio

					1. avi 2. jpg 3. docx 4. txt 5. mpg 6. bmp 7. mp4 

				

			

			
				
					Practice 3
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						Save one image in different file formats (.bmp, .jpg, .jpeg, .tiff, .png), then arrange from the smallest to the largest.

				

			

			
				
					Practice 4
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					Literacy

				

			

			
				
					What do we call the letters separated by a period after the file name?

					Name file extensions of video files.

					What is the name of the file extension of a simple text file?

					What’s the difference between .doc and .txt file formats?

					Name file extensions of audio files.

				

			

		

		
			
				CHAPTER 1
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					Terminology

				

			

			
				
					to encode - кодтау - кодировать 

					extension - кеңейтілу - расширение

					file size - файлдың өлшемі - размер файла

					settings - баптаулар - настройки

					instructions - нұсқаулар - инструкции

				

			

			
				
					to identify - анықтау - идентифицировать

					space - кеңістік - пространство

					storage device - сақтау құрылғысы - устройство хранения

					hotkey - жылдам перне - горячая клавиша

					to compress - қысу - сжимать
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				FILE SIZE. ARCHIVE FILES

			

		

		
			
				1.4
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					You will:
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						- Create and unpack archives of different formats.

				

			

		

		
			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

			
				
					How to transport 100 apples from a garden to the house?

				

			

		

		
			
				Archive and Archiving

			

		

		
			
				Archiving is a process of compressing and combining one or more files using file archiver to make one archive file.

				The archive file is a special file inside a computer that contains one or more files together in compressed form. 

				Archive files are used to combine multiple data files together for easy transferring and compressing to make file sizes smaller.

				Archive files have their special archive formats. There can be several types like .rar, .zip, .tar and etc.

				The process of creating an archive is called archiving and reverse process is called unpacking the archive. 

				File archivers are special programs used to archive files.

				Main 2 file archivers are WinRAR and 7Zip.

			

		

		
			
				
						Let us compress some files using Winrar program and see the difference between file sizes of original one and compressed.

					Download some images from internet (Picture 1.4.1);

					Select files and right click, then choose "Add to archive" (Picture 1.4.2);

					You can change the name of archive files. Then press "OK" (Picture 1.4.3);

					Finally, you will see this icon of Archived files (Pic. 1.4.4).

				

			

			
				
					Practice 1
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						Unpack "Pictures.rar".

					Right click on it.

					Choose "Extract files" option and press "OK"

				

			

			
				
					Practice 2
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				Lossless Compression

			

		

		
			
				Lossless compression basically works by removing repeated parts.

				What does that mean?

				Let us simplify things. This stack of bricks in Picture 1.4.5 (a), will represent our data.

				As you can see we have got two red bricks, five yellow and three blue. 
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						Koala

					

				

				
					
						Wolf

					

				

				
					
						Bear

					

				

			

			
				
					Picture 1.4.1.
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						Picture 1.4.3.
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					Picture 1.4.4.

				

			

			
				
					
						Picture 1.4.2.
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				The simplest way to represent this is as you see above: the bricks themselves. 

				But it is not the only way we can represent this. 

				In the Picture 1.4.5 (b) you can see exactly the same information – two red, five yellow and three blue – but it takes less space. We represent similar bricks using numbers. Now we need only three different bricks to represent ten.

				The lossless compression works in this way. Similar information is replaced with instructions telling the computer how much similar data repeats. 

				Another simplified example:

				fffffffuuuuuuuuuuuu

				Can be "compressed" to: f7u12

				Programs like WinZip are based on lossless compression. They remove consecutively repeated information when you compress (or "zip") the file and restore it when you uncompress (or "unzip"). Nothing is lost.

			

		

		
			
				
						Create some ".doc" files. Compress them using Winrar program. 

					What is the difference between compressing image files and text files?

				

			

			
				
					Practice 3
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					Literacy

				

			

			
				
					What is the main file extension of archived file?

					What is the commonly used program for archive files?

					Explain how to archive and unpack files.

					Simplify this bit representation by using lossless compression: 100011101001010011101. 

				

			

		

		
			
				
						Run Encoding

					In the Arlan’s workbook a number is shown as a sequence of 1s and 0s like this: 1111000001001111

					Arlan has an excellent idea to shorten this data in the following way:

					1 45124

					At first he writes the initial digit, which is either a 1 or 0. Then he writes how many times that digit repeats in a row. After that he looks for the next different digit and writes down the number of its appearances in a row. Then this method is used till the last digit of the number.

					Arlan looks back at his notes and finds the sequence: 0 325132

					What was the original sequence of 1s and 0s?

				

			

			
				
					Activity
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						Create at least 5 different files with different file formats.

					Compress them using 7Zip archiver. Unpack them in different folder.

				

			

			
				
					Practice 4
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					(a)

				

			

			
				
					Picture 1.4.5.

				

			

			
				
					(b)

				

			

		

		
			
				CHAPTER 1
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					Terminology

				

			

			
				
					to archive - архивтеу - архивировать

					contain - қамту - содержать

					to transfer - тасымалдау - перевести

					reverse - кері - обратный

					to remove - жою - удалять

					restore - қалпына келтіру - восстановить

				

			

			
				
					consecutively - тізбектей - последовательно

					represent - көрсету - представлять

					sequence - тізбек - последовательность

					shorten - қысқарту - укорачивать

					initial - бастапқы - начальная

					digit - сан - цифра
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				CHECK YOURSELF

			

		

		
			
				Computer memory is a physical device that is used to _____________________________________.

				store data 

				run programs 

				write code 

				give instructions to CPU

				Which one is not an external computer memory?

				Portable HDD(Hard Disk Drive) 

				Portable SSD(Solid State Drive) 

				CD/DVD/Blu-Ray 

				RAM(Random Access Memory)

				List types of computer memory with their definitions.________________________________________________________________________________________________________________________________________________________________

				Smallest measurement unit of data is a _________.

				Sort the following data sizes from smallest to largest

				90 B 

				259 KB 

				1 GB 

				1025 MB 

				725 b________________________________________________________________________________________________________________________________________________________________________________________________________

				Convert from one unit of information to anotherI)	512 b = ____________________________ BII)	20 MB = __________________________ KBIII)	16777216 b = _______________________ MBIV)	7 GB = ____________________________ KB

				File extension is used to ________________________________________________________________________________________________________________________________________________________________________________.

			

		

		
			
				List 3 different file formats of video, picture and audio files. ________________________________________________________________________________________________________________________________________________________________

				Why ".bmp" uses more computer memory than ".jpg" to store the same picture? ________________________________________________________________________________________________________________________________________________________________

				Why you need to archive files?________________________________________________________________________________________________________________________________________________________________

				Unpack the following text: c3o4m3p2u5t4e3r2 ________________________________________________________________________________________________________________________________________________________________

					Calculate the size of a text file with the message: "hhhhheeeeeelllllllllooooooo".Then compress it using lossless compression and calculate the size of the compressed file.1 symbol = 8 bits E.g. the size of text file with message "hi" is 16 bits.________________________________________________________________________________________________________________________________________________________________

			

		

		
			[image: ]
		

	
		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				network and security

			

		

		
			
				Chapter 2

			

		

		
			
				2.1 Computer networks and their classification

				2.2 Antivirus security

				2.3 User interface

				Check yourself
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				Computer networks

				and their classification

			

		

		
			
				2.1
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					You will:
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						- Classify computer networks.

				

			

		

		
			
				Network is a connection of things. Computers are connected to each other using cables (coaxial, twisted pair) and wireless (bluetooth, wi-fi, cellular) to form a computer network.

				Computer networks have many different types, in this lesson you will see them:

			

		

		
			
				Network
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					Which networks do you use in your daily life?

					E.g. Mail delivery, telephone, public transportation, internet, etc.

				

			

		

		
			
				
					LAN is connection of computers and devices located near to each other using network cables.

					For example: Computer Science Lab, a whole building or an office. (Picture 2.1.1)

				

			

			
				
					LAN (Local Area Network)

				

			

		

		
			
				
					WLAN is connection of computers and devices located near to each other using Bluetooth or Wi-Fi connection. (Picture 2.1.2)

				

			

			
				
					WLAN (Wireless Local Area Network)

				

			

		

		
			
				
					A personal area network (PAN) is a network that connects devices, such as mice, keyboards, printers, smartphone, and tablets within the range of an individual person. All of these devices are dedicated to a single host and are most often connected with Bluetooth technology. (Picture 2.1.3)

				

			

			
				
					PANs (Personal Area Network)

				

			

		

		
			
				
					A metropolitan area network (MAN) is a network that spans across a large campus or a city. The network consists of various buildings interconnected through wireless or fiber optic backbones. (Picture 2.1.4)

				

			

			
				
					MAN (Metropolitan Area Network)

				

			

		

		
			
				
					WAN is a connection of computers and computer networks located far away from each other mostly using Internet connection. (Picture 2.1.5)

				

			

			
				
					WAN (Wide Area Network)

				

			

		

		
			
				
					Picture 2.1.1. LAN
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					Picture 2.1.2. WLAN
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					Picture 2.1.3. PAN
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					Picture 2.1.5. WAN
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				Almaty

			

		

		
			
				Nur-Sultan
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					Literacy

				

			

			
				
					Name types of network

					Which type of network connects devices of individual person together?

					Which type of network connects cities, villages together?

					You want to connect computer in your cabinet. What type of network is it?

					Some devices in your school are connected via Wi-Fi.What type of network is it?

				

			

		

		
			
				Computer Networks can be classified depending on:

				- size of the area covered;

				- number of users connected;

				- number and types of services available;

				- area of responsibility.

			

		

		
			
				
						Match the following types of networks with their descriptions.

					
						WAN

					

					
						Computers and things connected near each other.

					

					
						LAN

					

					
						Devices connected far away from each other.

					

					
						PAN

					

					
						Computers or devices near each other connected via Bluetooth or Wi-Fi connection.

					

					
						WLAN

					

					
						Connection provided across city or campus.

					

					
						MAN

					

					
						Devices of individual person connected to each other. 

					

				

			

			
				
					Practice 1
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						Which type of network will be suitable for these situations?

					You should connect computers in computer lab in your school.

					You have several devices: smartphone, laptop, smartwatch.

					Your school waiting for the guests. They will use their laptops and tablets. You should provide wireless connection.

					Sanzhar works in Qazaqtelecom. They provide connection between villages in Aqmola region. 

				

			

			
				
					Practice 3
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						Arrange the following types of networks according to their size from the smallest to the largest. 1. WAN 2. WLAN 3. PAN 4. MAN 5. LAN

				

			

			
				
					Practice 2
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				CHAPTER 2
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						Computer Network Systems Administrator keeps network systems running properly. They install and support local area networks (LAN) and wide area networks (WAN), depending on the number of people using the network.

				

			

			
				
					Career

				

			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				
					Picture 2.1.4. MAN
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					Terminology

				

			

			
				
					network - желі - сеть

					wireless - сымсыз - беспроводной

					cellular - ұялы байланыс - сотовая связь

					device - құрылғы - приборы 

				

			

			
				
					fiber optic - талшықты-оптикалық - оптоволокно

					responsibility - жауапкершілік - обязанность

					node - түйін - узел
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				Antivirus security

			

		

		
			
				2.2
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					You will:
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						- Protect your computer from malware

				

			

		

		
			
				
					The best way to protect your PC is to take preventive measures. Run anti malware software with active scanning to protect your PC. The most important thing is to update your computer completely. Security updates are important to protect operating system and applications. Follow these instructions to secure your system from Malware:

				

			

			
				
					How to Protect Your PC from Malware
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					People improve their immune system against viruses, but what about computers? Do they have an immune system?
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				Do not use passwords that are based on personal information;

				Use complex passwords;

				Use a combination of lowercase and uppercase letters, numbers, and special characters;

				Do not use same passwords on different systems;

				Do not use words that can be found in any dictionary.

			

		

		
			
				1. Choose Good Passwords
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				TIP: Do not change any settings if you are not sure
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				If you are using Windows OS then set "Windows Update" to run automatically".

			

		

		
			
				2. Keep Your System updated
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				Scan your PC on a regular basis. You can choose different antivirus software for this purpose.

			

		

		
			
				3. Use Virus Protection

			

		

		
			
				Click on "Scan now" button to search for malicious programs on your computer.
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					Keep in mind
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						You could think of a firewall as a security guard that decides who enters or exits a building.

				

			

		

		
			
				
						Let us turn on the Firewall Protection on your computer in Windows:

					Click Start button

					Type Control Panel

					Open the Control Panel

					Select System and Security

					Click on Windows Firewall

					Click on Turn Firewall on/off

					Finally Turn on Windows Firewall if it is turned off

				

			

			
				
					Practice 1
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						Computer security specialists help control access to computer systems. They design and implement mechanisms and programs that deny access to hackers and other unauthorized users.

				

			

			
				
					Career
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					Choose "Update" tab and click on "Update definitions" to update your malware signatures

				

			

			
				
					Install each antivirus patch. You may set antivirus software to update signatures automatically in your PC.

				

			

			
				
					4. Keep Your Virus Signatures Updated
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					You can open Windows Firewall. By typing in Start button menu "Windows Firewall". TIP: Do not change any settings if you are not sure

				

			

			
				
					Personal firewalls protect the PC from virus attacks. They can block access to certain types of traffic from reaching your system. Most Windows Operating Systems have built in firewall turned on by default. If not, turn on by going to the "Windows Security Center" in the Control Panel section.

				

			

			
				
					5. Use Personal Firewalls
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					These attachments may contain malicious code. You can turn on the spam filter in your email inbox. Do not open messages from the spam folder. Or send messages that you don’t trust to the spam folder.

				

			

			
				
					6. Do not open suspicious Email Attachments
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					Terminology

				

			

			
				
					to update - жаңарту - обновить

					to protect - қорғау - защищать

				

			

			
				
					malware - зиянды бағдарлама - вредоносное ПО

					attachments - тіркемелер - вложения

				

			

		

		
			
				
						Creating a strong password: Write several sentences about yourself. Take first digits of each word. For example: My name is Daniyar. I was born in 1991. I love Computer Science. MniDIwbi1IlCS

				

			

			
				
					Activity
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						Open an antivirus program on your computer and check for the latest updates. Update them. Make a quick check (scan) of your computer.

				

			

			
				
					Practice 3
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						Kamila’s computer is connected to the Internet but does not have any antivirus or firewall. And user account is not protected by a password.

					Which computers are at risk because of this?

					Only Kamila’s computer;

					Only the computers in the same room as Kamila’s computer;

					Only the computers in the same country as Kamila;

					All computers in the world which are connected to the Internet.

					Discuss your answer in groups.

				

			

			
				
					Practice 2
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					Literacy

				

			

			
				
					List the criteria for a strong password.

					Describe how to enable Windows Firewall on your computer.

					Describe how to check your computer for malware.

					How to protect your computer from the newest types of malware?

				

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

			
				
					Instead of trying to recover, look for ways to avoid getting sick.

				

			

		

		
			
				CHAPTER 2
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				USER INTERFACE

			

		

		
			
				2.3
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					You will:
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						- Evaluate user interface ergonomics.

				

			

		

		
			
				
					The user interface (UI) is the point of human-computer interaction and communication in a device. (Picture 2.3.1)

				

			

			
				
					User Interface

				

			

		

		
			
				
					Ergonomics is the process of designing or arranging workplaces, products, and systems so that they fit the people who use them. Ergonomics is about designing for people.

					User Interface ergonomics is to find a compromise between user expectations, system workflow, and aesthetics.

				

			

			
				
					Ergonomics

				

			

		

		
			
				
					Ways to evaluate the ergonomics of interfaces

				

			

			
				
					Environment (operating system) rules are created and distributed by the developers of the operating system.

					Large companies, such as Microsoft, Apple or Google, have special guidelines for developers, declaring the basic laws of building interfaces for this operating system (Picture 2.3.2). 

					Guidelines are a set of recommendations, and following them guarantees only a minimum level of quality. For complex applications, the requirement for functional completeness may conflict with the limited capabilities provided by the standard user interface guidelines.

				

			

			
				
					1. Compliance with the work environment (Operating System)
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					What do you pay attention to while using apps on a computer or a smartphone?

				

			

		

		
			
				
					Picture 2.3.1. Windows OS User Interface design example
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						Suppose you are a mobile applications devel-oper. Look at the guidelines for developers from Microsoft, Apple, and Google.

					As a developer, which of them was more useful to you?

					Why?

					Links to the guidelines:

					Google:

					https://material.io/design/guidelines-overview

					Microsoft:

					https://docs.microsoft.com/en-us/windows/win32/uxguide/guidelines

					Apple:

					https://developer.apple.com/design/human-interface-guidelines/

				

			

			
				
					Practice 1
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					 If you’ve got a design background, an interest in digital products and a desire to work in tech, then becoming a UX/UI designer may be the job for you.

					A UX designer ensures a product makes sense to the user by creating a path that logically flows from one step to the next. A UI designer ensures each page visually communicates that path.

				

			

			
				
					Career
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				Benchmarking is the process of identifying, understanding and adapting existing examples to improve your own work. It includes two processes: evaluation and comparison. Typically, the "best" products used by direct competitors working in other similar areas are usually taken as a sample to identify possible ways for the company to improve its products and working methods.

			

		

		
			
				2. Benchmarking

			

		

		
			
				An expert review is where a usability expert uses his/her knowledge and experience of testing websites/apps with users to walk through a website/app in the shoes of a typical user.

				The review is carried out by a small group of usability experts (between 1 and 4), who analyze the product to identify any potential usability issues. Expert review is one of the few methods within the user-centered design process that does not involve any direct contact with end-users.

			

		

		
			
				3. Expert review
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					Terminology

				

			

			
				
					guideline - нұсқаулық - инструкция, гайдлайн 

					benchmarking - салыстыру - сравнение

					evaluate - бағалау - оценивать

					ergonomics - эргономика - эргономика

					interaction - өзара әрекеттесу - взаимодействие

					application - қосымша - приложение

					advantage - артықшылығы - преимущество

					disadvantage - кемшілігі - недостаток

					usability - пайдалану ыңғайлылығы - удобство использования
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					Literacy

				

			

			
				
					What is user interface?

					What does user interface ergonomics mean?

					What type of evaluation methods of user interface ergonomics do you know?
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					Picture 2.3.2. An example from a developer guide that provides consistent Apple Developer Guidelines
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					the expert knows well the standards for the interface, both written and unwritten;

					the expert is attentive and, more importantly, looks at the interface with a fresh look;

					the expert has the experience that allows him to accurately determine the problems that have been encountered in his professional activity before.

				

			

			
				
					Advantages of Exper review

				

			

		

		
			
				
					part of the problems identified during the expert review, in fact, may not be a problem;

					expert is unable to identify the unique problems of a particular interface;

					the use of formal methods of interface analysis improves the result, but also significantly increases the cost of expert review

				

			

			
				
					Disadvantages of Expert review

				

			

		

		
			
				
						Select two existing mobile apps and compare their user interface. Write and explain all the pros and cons of these two applications.

				

			

			
				
					Practice 2
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					Keep in mind
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						The quality of expert review can be improved by increasing the number of experts.

				

			

		

		
			
				CHAPTER 2
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				CHECK YOURSELF

			

		

		
			
				Which of the following is not a computer network?

				Local Area Network

				Wireless Local Area Network

				Personal Area Network

				Mail Delivery System 

				Identify the computer network types.I) Headphones and fitness bracelet are connected via bluetooth to the smartphoneII) 10 computers are connected via cable inside the roomIII) 3 buildings (with at least 3 rooms with 10 computers) are connected to each other via cable connection IV) Network connection of Astana and London 

				What is the function of malware?________________________________________________________________________________________________________________________________________________________________________________________________________

				Identify malware types.I) Automatically delivers advertisements.II) Looks like a useful program but it carries malicious code.III) Used to gather information about a user and send the information to the hacker. IV) Software designed to remotely control a computer V) Sending of mass unwanted messages.VI) Typically cause harm to their host networks by consuming bandwidth. 

				True or false about viruses.I) Alter, corrupt, delete files or even erase an entire hard drive on a computer.II) Steal money on the table near the computer. III) Viruses come from open usb ports on the computer. IV) Lay dormant until summoned by the attacker.V) Damage physical parts like hard drive or CPU.

			

		

		
			
				Which of the following password is the most protected one? 

				Madina2001

				2001mad

				M@d1N@2)0!

				mmaaddiinnaa22000011 

				How to get the latest updates of an operating system and an antivirus signature?________________________________________________________________________________________________________________________________________________________________________________________________________

				What kind of advices would you give to protect computer from malware?________________________________________________________________________________________________________________________________________________________________________________________________________
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				problem solving

				using spreadsheetS

			

		

		
			
				Chapter 3

			

		

		
			
				3.1 Tables in a word processor

				3.2 Formatting Spreadsheet Elements

				3.3 Formatting Spreadsheet Elements. Data types

				3.4 Data types

				3.5 Conditional formatting

				3.6 Graphical representation of data

				3.7 Modeling processes in spreadsheets

				Check yourself
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					Picture 3.1.1. Google web-based features
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				Tables in a word processor

			

		

		
			
				3.1
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					You will:
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						- Format table elements in a word processor.

				

			

		

		
			
				A Table is a collection of rows and columns.It is often easier to read or present information in table format than in paragraph. Using Google Docs table feature, you can create a table and insert text, pictures, or another table into the table’s cells.

				In this lesson you will learn how to create a table using Google Docs online program.

			

		

		
			
				What is a Table?
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					Keep in mind
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						It is very important to choose a strong password. You have to make a password that is difficult to guess.

				

			

		

		
			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

			
				
					How to manage data?

				

			

		

		
			
				Open a web browser and go to ‘www.gmail.com’; 

				Click on Create an account;

				Now you can see the Sign-up form. Follow the instructions and fill in the required information; 

				Now you are able to use some Google web-based features (Picture 3.1.1). 	Hint: Use your surname and name to create an account name.		(e.g. Omarov Almas -> omarov.almas@gmail.com)

			

		

		
			
				Creating a Google account:

			

		

		
			
				Now we will create lesson schedule table

			

		

		
			
				Lesson schedule
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					Choose "Page setup" command and select "Landscape" option
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					Open Google Drive(drive.google.com) and click on "NEW" and select Google Docs.

				

			

			
				
					Change name of your document from "Untitled document" to"My lessons schedule
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				CHAPTER 3
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					To insert a table click on "Insert" tab and on "Table" option.Choose "7 x 9" (Picture 3.1.2).TIP: 6 day weeks, 8 lessons per day and 1 extra row and field to header.
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				Picture 3.1.2. Insert table
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					To change height of table of all entire fields, click on "Table" tab and choose "Table properties" option.Then tick at "Minimum row height" and change value to 1.5 (Picture 3.1.3).

				

			

		

		
			
				Picture 3.1.3. Table properties

			

		

		
			
				[image: ]
			

			
				
					Click on 1st column’s border and drag it to resize.Then select table without first column and choose "Table properties".Change "Column width" option to 4.
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					Apply the formatting shown on the left to your newly created table.
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					Finally fill in your lesson week schedule and apply the formatting to the text.
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					Using the next tools below you can:a) Change font size.b) Make your font Bold, Italic or Underlined and change font color.c) Align your text: right, center, left, justify.d) Change background color of the cells and color of borders.
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						a
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						b
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						c
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						d
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					Literacy

				

			

			
				
					A table consist of _______ and _______.

					How to insert a table with 5 rows and 7 columns?

					How to change background color of selected rows in the table?

					How to change font size of the text in a table cell?

				

			

		

		
			
				
						Create and format the following tables:

					Information about your classmates.

					Your gradebook.

				

			

			
				
					Practice 1
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					Terminology

				

			

			
				
					feature - мүмкіндік - опция	

					word processor - мәтіндік редактор - текстовый редактор  

					rows - жолдар - строки

				

			

			
				
					columns - бағандар - столбцы

					to insert - орналастыру - вставить
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					You will:
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						- identify what a spreadshet program is;

					- define the features of Google Sheets.

				

			

		

		
			
				
					Spreadsheet is an electronic table consisting of columns and rows (Picture 3.2.1). Using Data Tables or Spreadsheets helps us to manage big amounts of information in an easier way.

				

			

			
				
					What is a spreadsheet?

				

			

		

		
			
				In this chapter we will use a Google Sheets online program. You can also work with Microsoft Excel, Openoffice Calc or Numbers (for MacOS and iOS users).

			

		

		
			
				Google Sheets

			

		

		
			
				
					With Google Sheets, you can organize data, create tables and use many other features. The important feature of Google Sheets is that you can create and edit spreadsheets in a web browser online, in any Operating System, and free. Also, more than one user can work at the same time.

				

			

			
				
					Google Sheets elements and objects
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					Do you track your expenses? Which apps or methods do you use?

				

			

		

		
			
				Formatting Spreadsheet Elements

			

		

		
			
				3.2
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					Picture 3.2.1. Spreadsheet
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					Fact

				

			

			
				
						Merrer’s diaries tell about papyrus spreadsheets used in ancient Egypt.

					Paper was one of only choices for managing big amounts of data.

				

			

			
				
					Now, there are computers to complete all the work for us. VisiCalc is the first digital spreadsheet. It performed operations like writing data, calculating numbers and storing paper physically. 

					Nowadays, software like Excel or Google Sheets made digital spreadsheets one of the most popular programs.
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					Spreadsheet features
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					Cell: A single data element in a spreadsheet.
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					Row: A horizontal set of cells.
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					Column: A vertical set of cells.
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					Table: A collection of columns and rows. 
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					Worksheet (Sheet): Sets of rows and columns that make one entire spreadsheet.
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					Spreadsheet: The entire document containing all your worksheets. One spreadsheet can have several sheets.
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					How many rows, columns, and cells does the table below have? 

					What does the data stored inside the cells mean?

					What does each column and row mean?

				

			

			
				
					Activity 1
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				Now let’s create a to-do list in Google Sheets.

				To start the work open Google Drive (drive.google.com)

				Click "NEW", select Google Sheets to create new file in Google Drive.

				To rename a document click on "Untitled spreadsheet" field and write "My to-do list". 

			

		

		
			
				Creating your first Spreadsheet
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				Keep in mind
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					To combine several cells into one, select multiple cells and click on ‘Merge cells’. 
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					If the cell is smaller than the text inside, resize rows or use "Text wrapping" command to break the text into multiple lines.

				

			

		

		
			
				
						To resize column or row click on the edge of the column or row and drag.

					To resize automatically, double click on the edge of the column or row.
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				The "Freeze" command pins cells to stay on the worksheet even when you scroll up/down or scroll right/left (Picture 3.2.2).

				You can select the command from "View" » "Freeze" menu, or drag the darker grey line located on the left top of the worksheet to to the cell that you want pin.
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					Picture 3.2.2. Freezing the cells

				

			

		

		
			
				
						Compare and discuss the spreadsheet applications below.

					
						Apps

					

					
						OS

					

					
						Available online

					

					
						Multiple user usage

					

					
						Cost

					

					
						MS Excel

					

					
						Win, Mac

					

					
						Yes

					

					
						No

					

					
						$ 109.99

					

					
						Openoffice Calc

					

					
						Linux, Win, Mac

					

					
						Yes

					

					
						No

					

					
						Free

					

					
						Numbers

					

					
						Only Mac

					

					
						Yes

					

					
						No

					

					
						$ 19.99

					

					
						Google Sheets

					

					
						All OS

					

					
						Yes

					

					
						Yes

					

					
						Free

					

				

			

			
				
					Activity 2
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					Literacy

				

			

			
				
					Why do we use spreadsheets?

					What are the advantages of Google Sheets?

				

			

		

		
			
				CHAPTER 3

			

		

		
			
				
					Practice 1
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						Create the table. Fill in the cells with the information as shown below.
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					Terminology

				

			

			
				
					to customize - баптау - настроить

					to-do list - орындалатын жұмыстар тізімі - список дел

					field - өріс - поле

					below - төменде - ниже

				

			

			
				
					to resize - өлшемін өзгерту - изменить размер

					edge - шеті - край

					to combine - біріктіру - объединить

					to scroll - жылжыту - прокручивать
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				You will:
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					- apply formatting to the table;

				- use different types of data in a spreadsheet.

			

		

		
			
				
					Sometimes it is difficult to view and read all information easily. In such a situation, formatting tools (Picture 3.3.1) help to customize the look and design of the spreadsheet. It makes your table easier to view and understand.

				

			

			
				
					Formatting table
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					Which table looks better?

				

			

		

		
			
				Formatting Spreadsheet Elements.

				DATA TYPES

			

		

		
			
				3.3
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				Alignment is a position of data in a cell (Picture 3.3.2).
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				Font: sets the font type of the text.
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				Font size: changes the size of the text.
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				Font style: changes the weight and stye of the text.
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				Text color and Fill color: changes the color of the text and background color of the cell (Picture 3.3.3).
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				Borders: creates boundaries for the table
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				1
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				2
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				3
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				4
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				5
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				6
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				Picture 3.3.1. Formatting tools.
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						Modify your To-do list table as shown below.

				

			

			
				
					Practice 1
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				Horizontalalign

			

		

		
			
				Verticalalign
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				Picture 3.3.2. Alignment.
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					Picture 3.3.3. Text and background color.
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					Number format is a type of data, like percentage (%), currency ($), time, date, and so on. When you apply a number format, you are telling your spreadsheet exactly what types of values are stored in a cell. Types of information in Google Sheets are known as Data Types (Picture 3.3.4).

				

			

			
				
					Data types

				

			

		

		
			
				
					Data type

				

				
					Explanation

				

				
					Example

				

				
					Number

				

				
					displays cell as number

				

				
					5, 6.5, 2,500,000

				

				
					Percent

				

				
					displays cell as percentage with decimal places. 

				

				
					50.00%

				

				
					Scientific

				

				
					displays cell as exponential like 

				

				
					5.6E+01

				

				
					Financial

				

				
					used for accounting

				

				
					100 000 000,00

				

				
					Currency

				

				
					displays cell as currency with currency sign. 

				

				
					$2,999.00

				

				
					Currency (rounded)

				

				
					rounds the Currency value 

				

				
					$3,000

				

				
					Date

				

				
					displays date formats

				

				
					17-09-2016, 

					17th-Sep-2016

				

				
					Time

				

				
					displays time formats

				

				
					1.30PM, 13.30

				

				
					Date&Time

				

				
					displays date and time formats

				

				
					01.01.2017 0:12:34

				

				
					Duration

				

				
					displays duration time

				

				
					24:01:00

				

				
					Automatic

				

				
					default cell format of Cell

				

				
					Plain Text

				

				
					displays cell as normal text. Letters of the alphabet, numbers, symbols such as % and $, and spaces are all text type.

				

				
					a, b, c, 55, %, $
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					Picture 3.3.4. Data Types icon.
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						Make your own exam results table as shown on the picture below.

					Choose right data type for each cell and apply attractive formatting. 

				

			

			
				
					Practice 2
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						Create a currency converter table that shows the exchange rate of tenge against other currencies. Put correct data type for each currency.

				

			

			
				
					Practice 3
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					Literacy

				

			

			
				
					Why we need to apply different data type to different information?

					How to apply date format to cell?

					How to apply different currency formats to cells?

					If you will type some number to cell then change it date format, what will happen?

				

			

		

		
			
				CHAPTER 3
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					Terminology

				

			

			
				
					modify - түрлендіру - модифицировать

					tool - құрал - инструмент

					separate - жеке - отдельный

					header - тақырып - заголовок

				

			

			
				
					boundary - шекара - граница

					icon - белгіше - значок

					rounded - дөңгелектенген - округленый

					category - санат - категория
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					You will:
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						- use different types of data in a spreadsheet;

					- create formulas for calculations in a spreadsheet.

				

			

		

		
			
				If you copy a formula from one cell to another, Google Sheets automatically modifies your formula to another cell.

			

		

		
			
				Copy/Paste
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					Do you track your expenses? Which apps or methods do you use?

				

			

		

		
			
				DATA TYPES

			

		

		
			
				3.4

			

		

		
			
				The spreadsheet apps commonly used for working with numbers and enables users to perform simple calculations such as finding totals for a row or column of numbers, calculating payments, solving engineering or math problems, and creating financial models. In such situations, formulas and functions can be useful.

				When a user types an equals sign (=) in a cell, they are starting to create a formula.

				Type "7" in a cell A1 and "3" in a cell B1, then type =A1+B1 in a cell C1 (Picture 3.4.1).

			

		

		
			
				Google Sheets Formulas

			

		

		
			
				[image: ]
			

			
				
					Picture 3.4.1. Example of formula.
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					Tip: Instead of typing A1 and B1 separately, you can just click on a cell A1 and B1.

				

			

		

		
			
				
						1. Enter the values3, 3, 7 to the cells A1, A2, and A3 respectively;

					Write the formula '=A1*(A2+A3)' to the cell A4;

					Enter the values 5, 8, 3 to the cells B1, B2, and B3 respectively;

					Copy (ctrl+c) the formula from the cell A4, and paste (ctrl+v) it to the cell B4.

					Compare the formulas, and discuss the changes.

				

			

			
				
					Practice 1
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				A Function is a predefined calculation in Google Sheets, while a formula is an equation designed by a user in the spreadsheet application.

			

		

		
			
				Functions

			

		

		
			
				The range is a selection of cells, rows, or columns. In the picture 3.4.3 below we select totally 12 cells from A1 to C4, and Google Sheets recognize it as "A1:C4"

			

		

		
			
				The Range

			

		

		
			
				
					Picture 3.4.3. Range selection.
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					Keep in mind
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						Cell adress

					Columns and rows have own adress name. Columns are represented in letters (A, B, C)

					and Rows in numbers (1, 2, 3). Each cell is represented by letters (column) and numbers (row).

					For example:

					a cell in column "A" and row "1" has an address "A1". 

				

			

		

		
			
				The number format is set automatically if no mistakes are made when entering the number. When entering numbers, only: numbers, a comma as a separator of the integer and fractional parts, the minus (or plus) sign should be used.

				There should be no other symbols!

			

		

		
			
				Number format
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				33

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				[image: ]
			

			
				
					Tip: For example, the date December 31, 2004

					can be entered in one of the following ways:

					31/12/04

					31/12

					31/12/2004

					31.12.04

					31.12

					31.12.2004

					31-12-04

					31-12

					31-12-2004

					When entering time, hours and minutes are separated by a colon.

					For example, 22:45.

					To enter date and time together:

					15/06/04 12:30
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					Literacy

				

			

			
				
					What is the difference between Functions and Formulas in Google Sheets?

					What will happen when we copy a formula from one cell to another?

					Why do we need different data formats in Spreadsheet?

					Is it possible to use functions and formulas together?

				

			

		

		
			
				CHAPTER 3
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					Terminology

				

			

			
				
					predefined - алдын-ала анықталған - предопределенный

					to recognize - тану - узнавать

					instead - орнына - вместо

				

			

			
				
					relative - салыстырмалы - относительный

					absolute - абсолютті - абсолютный

					range - диапазоны, ауқымы - диапазон 

				

			

		

		
			
				This is a specific type of data in spreadsheets. Arithmetic operations can be performed on dates and times: they can be added and subtracted.

				To access other date-formatting options, select the More formats drop-down menu on the toolbar and choose More Formats at the bottom, then select More date and time formats.

			

		

		
			
				Date and time format

			

		

		
			
				If the cell contains a % sign, the percentage format is set automatically.

			

		

		
			
				Percentage format

			

		

		
			
				Example
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					How many percent is 25 out of 80?

					Divide 25 by 80 and assign a percentage format to the result.

				

			

		

		
			
				Example
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					Find 30% of 80.

					80 times 30%. Do not do any division or multiplication by 100!

				

			

		

		
			
				
						Find the specific percentages of a given amount of money.

				

			

			
				
					Practice 2
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						1. How many days have passed since the beginning of the year?

					2. How many days until your next birthday?

					3. How many days have you lived in your entire life?

				

			

			
				
					Practice 3
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					You will:
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						- Apply conditional formatting in a spreadsheet.
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					Do you highlight important things in your notebook to not to forget?Or do you use any other methods?

				

			

		

		
			
				CONDITIONAL FORMATTING

			

		

		
			
				3.5

			

		

		
			
				Picture 3.5.1. Conditional formatting

			

		

		
			
				Picture 3.5.2. Single color format

			

		

		
			
				Cells, rows, or columns can be formatted to change text or background color if they meet certain conditions.

			

		

		
			
				Conditional formatting rules
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				Open a spreadsheet in Google Sheets.
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				Click Format › Conditional formatting (Picture 2.5.1). A toolbar will open to the right.

			

		

		
			
				Click Done.
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				Select the cells you want to apply format rules to.
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				Create a rule.

				Single color (Picture 3.5.2): Under "Format cells if," choose the condition that you want to trigger the rule. Under "Formatting style, choose what the cell will look like when conditions are met.

				Color scale (Picture 3.5.4): Under "Preview," select the color scale. Then, choose a minimum and maximum value, and an optional midpoint value. To choose the value category, click the Down arrow .
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					A teacher can highlight test scores to see which students scored less than 80%.

				

			

			
				
					Example
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						Open a spreadsheet in Google Sheets.

						Select the test scores.

						Click Format and then Conditional formatting.

						Under "Format cells if," click Less than.If there's already a rule, click it or Add new rule and then Less than.

						Click Value or formula and enter 0.8.

						To choose a red color, click Fill 

						Click Done. The low scores will be highlighted in red (Picture 3.5.3).
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						Picture 3.5.3. Table applied Conditional formatting
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					To remove a rule, point to the rule and click Remove 

					Rules are evaluated in the order listed. The first rule found to be true will define the format of the cell or range. To reorder rules, click and drag them.

					If you copy and paste from a cell or range that has formatting rules, these rules will be applied when you paste the copied data.
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					Notes
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					Picture 3.5.4. Color scale format

				

			

		

		
			
				
					You can use custom formulas to apply formatting to one or more cells based on the contents of other cells. Under the "Format cells if", click Custom formula is.

				

			

			
				
					Custom formulas with conditional formatting

				

			

			
				
					
						Example
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							If you want to make the whole row green if the value in column B is "Yes", write a formula like "=$B1="Yes"."
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						Apply conditional formatting rules, so that:

					Anyone achieving more than 15000 of their target is shown in green

					Anyone achieving less than 15000 of their target is shown in red

					Anyone achieving exactly 15000 of their target is shown in yellow

				

			

			
				
					Practice 1
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					Literacy

				

			

			
				
					How to apply conditional formatting to table?

					What is the difference between single color and color scale in conditional formating?

				

			

		

		
			
				
						Apply conditional formatting rules, so that highlight the entire row where the students score is less than 80%.

				

			

			
				
					Practice 2
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				CHAPTER 3
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					Terminology

				

			

			
				
					highlight - ерекшелеу - выделить

					conditional - шартты - условный

					certain - белгілі - определенный

				

			

			
				
					evaluate - бағалау - оценивать

					entire - барлық - весь

					scale - шкала - шкала 
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					You will:
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						- Apply conditional formatting in a spreadsheet.

				

			

		

		
			
				Graphical representation of data

			

		

		
			
				3.6
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					What is a graphical representation of data?

				

			

		

		
			
				A chart, also called a graph, is a graphical representation of data.

				Charts have different formats such as bar chart, line chart and a pie chart.

			

		

		
			
				Chart
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					Bar chart. Use a bar chart when you want to compare individual items.(e.g. prices of different smartphones) (Picture 3.6.1).
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					Line chart. Use a line charts when you want to show rate of change.

					(e.g. change of temperature during the week) (Picture 3.6.2).
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					Pie chart. Use a pie chart when you want to visualize a part to whole relationship in percentages. (e.g. time spent for different activities) (Pic. 3.6.3).
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					Picture 3.6.1. Bar chart
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					Picture 3.6.2. Line chart
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					Picture 3.6.3. Pie chart

				

			

		

		
			
				To create a chart, do the following steps:

				Create a table on the range A1:E6 (Picture 3.6.4).;

				Select the range A2:E6;

				Click on Insert › Chart;

				Setup or customize the chart data, select chart type etc. on chart editor toolbar.

			

		

		
			
				How create a chart

			

		

		
			
				
					Picture 3.6.4. Graphical representation of data table
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						As you know, there are 14 regions in Kazakhstan. Find information about areas of each region. Make a table using the following information:

					Name of a region;

					Area size in km2.

					Make a pie chart that shows percentage of each region’s area (Picture 3.6.5).

				

			

			
				
					Practice 1
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				Picture 3.6.5. Pie chart

			

		

		
			
				
						Given half-year income and expense of company. Make a suitable chart to analyze the given data.

				

			

			
				
					Practice 2
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						Given summer Olympics medal table 2016. Make a suitable chart to analyze the given data.

				

			

			
				
					Practice 3
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				Literacy

			

		

		
			
				What are differences between bar, line, pie charts?

				You have got several exams and now you want to analyse them all. Which chart is the best for doing this task?

			

		

		
			
				CHAPTER 3

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				
					Terminology

				

			

			
				
					representation - көрсету - представление

					income - кіріс - доход

					expense - шығын - расходы 

				

			

			
				
					chart - диаграмма - диаграмма

					to analyze - талдау - анализировать

					graphical - графикалық - графический
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					11%

				

			

			
				
					15,7%

				

			

			
				
					6,1%
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					5,4%

				

			

			
				
					8,2%

				

			

			
				
					4,4%

				

			

			
				
					10,4%

				

			

			
				
					5,3%

				

			

			
				
					5,6%

				

			

			
				
					7,2%

				

			

			
				
					8,3%

				

			

			
				
					4,6%

				

			

			
				
					3,6%

				

			

			
				
					4,3%

				

			

		

	
		
			[image: ]
		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				38

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				[image: ]
			

			
				
					You will:
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						- format the elements of the spreadsheet;

					- use different types of data in a spreadsheet;

					- use conditional formatting;

					- create charts.

				

			

		

		
			
				Modeling processes in spreadsheets

			

		

		
			
				3.7

			

		

		
			
				
						Apply conditional formatting rules to the table in Picture 3.7.1, so that highlight the entire row with green where the students status is Pass, and red if the Status is Fail.

				

			

			
				
					Practice 1
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					Returns one value if a logical expression is "TRUE" and another if it is "FALSE".

					IF(logical_expression; value_if_true; value_if_false)

				

			

			
				
					If the value in a cell "A1" is greater than the value in a cell "A2", then show "A1 is greater", else show "A2 is greater".

				

			

			
				
					IF function

				

			

			
				
					
						=IF(A1>A2; "A1 is greater"; "A2 is greater")

					

				

				
					
						A1

					

				

				
					
						A2

					

				

				
					
						A1 is greater

					

				

				
					
						A2 is greater

					

				

				
					
						TRUE

					

				

				
					
						FALSE
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				Now, let's write the formula to find if the student is passed the exam or failed.

			

		

		
			
				Example
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				The status column should show "Pass" if the Average percentage is bigger than or equal to 75%, else should show "Fail" (Picture 3.7.1);

				Select the cell F3;

				Write the if formula:=IF(E3>=75%; "Pass"; "Fail");

				You can select the right bottom corner of the cell F3 and drag down, copy and paste the formula, or double click to the right bottom corner of the cell F3 to apply the same formula to the other cells of column F.

			

		

		
			
				Picture 3.7.1. Table applied the conditional statement formula
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					Keep in mind
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						Nested If

					You can use one if function inside another if function to check multiple conditions.

					For example:

					=IF(A1>85; "5"; IF(A1>65; "4"; "3"))

					This means that if A1 if bigger than 85, write 5, else if A1 is bigger than 65, write 4, else write 3.

					You can use "if functions" as many as you want.
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					Which one is more comfortable to use, either an automated table or to fill the table by yourself?
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					Commonly used functions

					SUM(value1, [value2, ...])

					Returns the sum of a series of numbers and/or cells.

					AVERAGE(value1, [value2, ...])

					Returns the numerical average value in a dataset, ignoring text.

					COUNT(value1, [value2, ...])

					Returns a count of the number of numeric values in a dataset.

					MIN(value1, [value2, ...])

					Returns the minimum value in a numeric dataset.

					MAX(value1, [value2, ...])

					Returns the maximum value in a numeric dataset.
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						Staff in exchange boxes are afraid of making mistakes. Therefore, they decided to make an exchange program (Picture 3.7.2).

					The first part of the program (A2:B9) has a table of exchange. Here we show all currencies through a base one. (For us the base currency is tenge).

					In the next part (A12:B13), we want to exchange currencies from one to another.

				

			

			
				
					Practice 4
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						According to the table write the necessary formulas to calculate:

					Average salary of all employees (C10);

					Maximum salary (C11);

					Minimum salary (C12);

					Total salary (C13).

				

			

			
				
					Practice 2

				

			

			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

			
				[image: ]
			

		

		
			
				
						Make a spreadsheet where you can automatically convert 8 digit binary number into decimal.

				

			

			
				
					Practice 3
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					Picture 3.7.2. Exchange table
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					Literacy

				

			

			
				
					Explain the conditional statements function in Google sheets.

					How to check multiple conditions?

				

			

		

		
			
				CHAPTER 3
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					 A spreadsheet expert uses spreadsheet software to gather, organize, sort, and report on data. They use formatting, formulas, and functions to represent data clearly and efficiently.

				

			

			
				
					Career
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					Terminology

				

			

			
				
					conditional - шартты - условный

					logical expression - логикалық өрнек - логическое выражение

					nested - кіріктірілген - вложенный 

				

			

			
				
					exchange - айырбастау - обменивать

					employee - қызметкер - сотрудник

					statement - мәлімдеме - заявление
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				CHECK YOURSELF

			

		

		
			
				What kind of program is Google Sheets?

				Word processing

				Spreadsheet

				Database

				Graphics

				Match the following information according to the picture below:

				Font style

				Cell background

				Alignment 

				Font size

				Table borders

				Font family 

				Match the following shortcut keys:CTRL + B	ItalicCTRL + I	UnderlinedCTRL + U	Bold

				Which chart is better to show ingredients of chocolate? Why?

				Bar chart

				Line chart

				Pie chart

				How to insert table in Google docs?

				Which part of toolbar is responsible for alignment of text in Google Doc?

				Spreadsheet consist of __________ and ___________

				What’re features of Web based Google applications? 
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				Math the following functions with definitions.Functions

				Min

				Max

				Average

				Sum

				Definitions

				Calculates the average value of a list of numbers

				Adds a list of numbers

				Finds the smallest value in a list of numbers

				Finds the largest value in a list of numbers

				Use the following words instead of the blanks:smaller, largerWe use bar chart for __________ changes and line chart for __________ changes.

				Which of the following is used to write multiple lines in a cell?

				Shrink to fit

				Wrap text

				Merge cells

				Orientation

				If you drag the mouse to the right side and drop, which value will appear in cell D1?

				You are playing a game and your final score is 97.The program tells you that the previous high score was 96. Which function do you have to enter into the active cell to show if your score is a new high score?
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				Programming Algorithms

				in Python

			

		

		
			
				Chapter 4

			

		

		
			
				4.1 Working with files

				4.2 Working with files 2

				4.3 Branching algorithm programming

				4.4 Branching algorithm programming 2

				4.5 Branching algorithm programming 3

				4.6 Programming nested conditions

				4.7 Programming compound conditions

				4.8 Organize choices

				4.9 Organize choices 2

				Check yourself
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					In addition you can specify if the file should be handled as binary or text mode:
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					"t" - Text - Default value.

					 Text mode
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					"b" - Binary - Binary mode

					 (e.g. images)

				

			

		

		
			
				
						1. Create the text file and rename the file to your name.

					2. Open the text file that you created with a text editor and write your name, surname, birthday, class. Information should be written in separate lines.

				

			

			
				
					Practice 1
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				You will:
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					- Open and read files in Python

			

		

		
			
				A computer program using the input-process-output model receives inputs from a user or other source, does some computations on the inputs, and returns the results of the computations.

				In the previous class, we used the method to receive input from a user via keyboard, made some process and printed output to the screen. However, in most cases, entering data into the program using the keyboard is considered inefficient. Because all variables and information are stored on volatile memory that is lost when the program ends. Therefore, programming languages provide the opportunity to work with files to store input and output data. When you save data to a permanent file, you can retrieve it later without worry.

			

		

		
			
				Intro
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						"r" - Read - Default value. Opens a file for reading, error if the file does not exist
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						"a" - Append - Opens a file for appending, creates the file if it does not exist
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						"w" - Write - Opens a file for writing, creates the file if it does not exist
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						"x" - Create - Creates the specified file, returns an error if the file exists

					

				

			

		

		
			
				In Python, opening a file is done by using a built-in open () function. Usually, it takes one or two arguments. The first is a file name or a full path to the file if the file is not in the directory where the script is located. The second argument is the mode in which the file is opened.

			

		

		
			
				Opening the file

			

		

		
			
				WORKING WITH FILES

			

		

		
			
				4.1
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					Keep in mind
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						Note: Make sure the file exists, or else you will get an error.

				

			

		

		
			
				Using the file read () method, you can read the entire file or only a certain number of bytes. Assume that we have a data.txt file with the following content:

			

		

		
			
				Reading the file
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					>>>f1 = open('data.txt')

					>>>f1.read(10)

					'one - 1 - '

					>>>f1.read()

					'I\ntwo - 2 - II\nthree - 3 - III\nfour - 4 - IV\nfive - 5 - V\n'

					>>>f1.read()

					''

					>>>type(f1.read())

					<class 'str'>
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					one - 1 - I

					two - 2 - II

					three - 3 - III
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					data.txt - Notepad
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				43
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				CHAPTER 4
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					Keep in mind
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						Note: By calling readline() two times, you can read the two first lines.
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					Keep in mind
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						Note: If the text file is located in a different folder from your python file, you should write a full path to the text file.
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					Keep in mind
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						The readlines()

					method reads all lines at once and creates a list:

					>>> f1 = open('data.txt')

					>>> f1.readlines()

					['one - 1 - I\n', 'two - 2 - II\n', 'three - 3 - III\n', 'four - 4 - IV\n', 'five - 5 - V\n']
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					Keep in mind
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						Note: You should always close your files, in some cases, due to buffering, changes made to a file may not show until you close the file.

				

			

		

		
			
				First, the first ten bytes are read, which are equal to ten characters. It's not a binary file, but we can still read bytes. A subsequent call to read() reads all the remaining text. After that, the object of file type f1 becomes empty.

				Note: the read() method returns a string and the end of the string is read as '\n'.

				To read a file line by line, there is the readline() method:
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					>>> f1 = open('data.txt')

					>>> f1.readline()

					'one - 1 - I\n'

					>>> f1.readline()

					'two - 2 - II\n'

					>>> f1.readline()

					'three - 3 - III\n'

				

			

		

		
			
				The write () method returns the number of characters written.

			

		

		
			
				Writing to a file is done by using the write() and writelines() methods. In the second, you can set a data structure:

			

		

		
			
				Writing to the file
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					>>> l = ['three', 'four']

					>>> f2 = open('newdata.txt', 'w')

					>>> f2.write('one')

					3

					>>> f2.write(' two')

					4

					>>> f2.writelines(l)

				

			

		

		
			
				After you finish working with the file, it is important not to forget to close it to free up memory space. This is done by using the file close() method. The closed returns the boolean and allows you to check if the file is closed.

			

		

		
			
				Closing the file
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					>>> f1.close()

					>>> f1.closed

					True

					>>> f2.closed

					False

				

			

		

		
			
				
						Write a program that opens your text file in reading mode and reads your first name, last name, and birthday.

				

			

			
				
					Practice 2
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					Terminology

				

			

			
				
					append - қосу - добавлять

					retrieve - қайтарып алу - извлекать

					to specify - көрсету - указать

				

			

			
				
					built-in - кіріктірілген - встроенный

					volatile - тұрақсыз - непостоянный

					permanent - тұрақты - постоянный
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				You will:
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					- Creat, write and delete files in Python

			

		

		
			
				WORKING WITH FILES 2

			

		

		
			
				4.2
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								"a" - Append - will append to the end of the file
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								"w" - Write - will overwrite any existing content

							

						

					

				

				
					
						Python file write to an existing file

					

				

				
					
						To write to an existing file, you must add a parameter to the open() function:

					

				

			

			
				
					
						Example

					

				

				
					
						Open the file "my_file.txt" from previous lesson and append content to the file:
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							f = open("my_file.txt", "a")

							f.write("Now the file has more content!")

							f.close()

						

					

				

			

		

		
			
				
					To create a new file in Python, use the open() method, with one of the following parameters:

				

			

			
				
					Create a new file
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						"a" - Append - will create a file if the specified file does not exist
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						"w" - Write - will create a file if the specified file does not exist
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						"x" - Create - will create a file, returns an error if the file exist

					

				

			

			
				
					
						Example

					

				

				
					
						Create a file called "myfile.txt":
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							f = open("myfile.txt", "x")	# a new empty file will be created!

						

					

				

			

			
				
					
						Example

					

				

				
					
						Create a new file if it does not exist:
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							f = open("myfile.txt", "w")

						

					

				

			

		

		
			
				
						Write the program that opens and reads the file "my_file.txt" after the appending the content in the example above.

				

			

			
				
					Practice 1
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						Write the program that creates new empty file. Then append your own content, and read this file.

				

			

			
				
					Practice 2
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				 Everybody should learn how to program a computer because it teaches you how to think...

				Steve Jobs
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					Example

				

			

			
				
					Open the file "my_file.txt" and overwrite the content:
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						f = open("my_file.txt", "w")

						f.write("Woops! I have deleted the content!")

						f.close()

					

				

			

		

		
			
				
					Delete a File

				

			

			
				
					To delete a file, you must import the OS module, and run its os.remove() function:

				

			

			
				
					Example

				

			

			
				
					Remove the file "my_file.txt":
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					import os

					os.remove("my_file.txt")
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					Keep in mind
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						Note: You can only remove empty folders.

				

			

		

		
			
				
					Delete Folder

				

			

			
				
					To delete an entire folder, use the os.rmdir() method:

				

			

			
				
					Example
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					import os

					os.rmdir("myfolder")

				

			

		

		
			
				
						Write the program that opens and reads the file "my_file.txt" after the overwriting the content in the example above.

				

			

			
				
					Practice 3
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						1. Write the program that creates empty text file "main_file.txt". Write your name, surname, age, class to this file.

					2. Open and read the main_file.txt in python and copy only surname and class to the new file called "copy_file.txt".

				

			

			
				
					Practice 4
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						Write a program that reads the lengths of two legs in a right triangle and displays its area. Each number is written on a separate line. The program should read inputs from input.txt and write the answer to the output.txt. 

				

			

			
				
					Practice 5
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					Keep in mind
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						Note: The "w" method will overwrite the entire file.

				

			

		

		
			
				
						Given the number n.

					Since the beginning of the day, n minutes have passed. Determine how many hours and minutes the electronic clock will show at this moment. The program should print two numbers: the number of hours (from 0 to 23) and the number of minutes (from 0 to 59). Note that the number n may be greater than the number of minutes in a day.

					The program should read inputs from input.txt and write the answer to the output.txt. 

				

			

			
				
					Practice 6
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				CHAPTER 4
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					Terminology

				

			

			
				
					existing - бар болған - существующий

					content - құрамы - содержание

				

			

			
				
					overwrite - қайта жазу - перезапись

					separate - бөлек - отдельный
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					You will:
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						- write conditional statements in Python.

					- identify comparison operators;

					- apply if/else statements.

				

			

		

		
			
				Branching Algorithm Programming

			

		

		
			
				4.3

			

		

		
			
				
					People make decisions everyday. 

					For example, a boy in the picture 4.3.1 must decide whether to give a seat to other passenger or not.

				

			

			
				
					Conditional statements

				

			

		

		
			
				
					Python relies on indentation (whitespace at the beginning of a line) to define scope in the code. To do indention you can use Tab or Space. It means that all the statements written inside if must be equally spaced from the left. Other programming languages often use curly-brackets {} for this purpose. 

				

			

			
				
					Indentation
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						Equals: a == b
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						Not Equals: a != b
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						Less than: a < b
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						Less than or equal to: a <= b
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						Greater than: a > b
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						Greater than or equal to: a >= b

					

				

			

			
				
					Python Conditions and If statements

				

			

			
				
					Python supports the usual logical conditions from mathematics:

				

			

			
				
					These conditions can be used in several ways, most commonly in "if statements" and loops.

					An "if statement" is written by using the if keyword.
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					Keep in mind
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						Notice that : is written after if and else.
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					If I were a president, I would ...
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					Picture 4.3.1. Daily life decision making situations

				

			

		

		
			
				So, a conditional statement in Python has the following syntax:

			

		

		
			
				Python if Statement Syntax
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				if Condition:

				     Block of instructions 1

			

		

		
			
				Block of instructions 1 will be executed if the condition is true. If the condition is false, instruction block 1 will not be executed.

			

		

		
			
				
					In this example we use two variables, a and b, and if statement to test whether b is greater than a. As a is 4, and b is 10, we know that 10 is greater than 4, and so we print to screen that "b is greater than a".
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							a = 4

							b = 10

							if b > a:

							 print("b is greater than a")

						

					

				

				
					
						Example
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					 You might not think that programmers are artists, but programming is an extremely creative profession. It’s logic-based creativity.

					John Romero
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					Үлкенге - құрмет,кішіге – ізет.

					Мақал
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					If statement, without indentation (will raise an error):

				

			

			
				
					Example
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					a = 4

					b = 10

					if b > a:

					print("b is greater than a") # you will get an error

				

			

		

		
			
				Else condition
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				a = 10

				b = 4

				if b > a:

				 print("b is greater than a")

				else:

				 print("b is not greater than a")

			

		

		
			
				Block of instructions inside the else condition will be executed, when If condition is False.

			

		

		
			
				Example

			

		

		
			
				In this example a is greater than b, so the first condition is not true, so we go to the else condition and print to screen that "b is not greater than a".

			

		

		
			
				
						As you know, if the temperature outside reaches -30 degrees, the school will cancel the lessons. So, write a code that will check if it is possible to stay home or not.

					Print "Tadaaa, stay home and have sweet dreams!" or "Hey, get up! You have lessons today!" 

				

			

			
				
					Practice 1
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						Take values of length and breadth of a rectangle from user and check if it is square or not.

				

			

			
				
					Practice 3
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						The bookstore "AstanaKitap" will give a discount of 10% if the cost of the purchased quantity is more than 1000.

					Ask the user for quantity. 

					Suppose, one book will cost 3000 tg.

					Print total cost for the user.

				

			

			
				
					Practice 6
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						Take two int values from the user and print the greatest among them.

				

			

			
				
					Practice 2
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						Divisible by 5

					A number is divisible by 5 if its remainder is 0. Write the program that calculates if the number is divisible by 5 or not. 

					Example:

					Input: 153	Output: 3

						NO

					Input: 320	Output: 0

						YES

				

			

			
				
					Practice 5
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						Write a program that defines if an input number is positive or negative.

				

			

			
				
					Practice 4
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				CHAPTER 4
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					Terminology

				

			

			
				
					conditional - шартты - условный

					condition - шарт - условие

					indentation - шегініс - отступ

				

			

			
				
					comparison - салыстыру - сравнение

					value - мән - значение

					variable - айнымалы - переменная
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				You will:
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					- write conditional statements in Python.

				- apply if/else statements.

			

		

		
			
				Branching Algorithm Programming 2

			

		

		
			
				4.4

			

		

		
			
				
					As you learned in previous lesson, Syntax of Python If statement has one line for condition and block of instructions inside the condition.

					If you have only one statement to execute, you can put it on the same line as the if statement.

				

			

			
				
					Short Hand If

				

			

			
				
					One line if statement:
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						if a > b: print("a is greater than b")

					

				

			

			
				
					Example

				

			

		

		
			
				
					If statements cannot be empty, but if you for some reason have an if statement with no content, put in the pass statement to avoid getting an error.

					See an example to make it clear.

				

			

			
				
					The pass statement
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					print("Enter your age.")

					age = int(input())

					if age > 13:

					 pass

					else:

					 print("Hey! kid")

				

			

			
				
					Example

				

			

		

		
			
				
						Find the errors in the following code:

					x = input("Enter a number: ")

					if x = 3

					 print("You entered 3")

				

			

			
				
					Practice 1
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				If you have only one statement to execute, one for if, and one for else, you can put it all on the same line:

			

		

		
			
				Short Hand If ... Else

			

		

		
			
				One line if else statement:
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					a = 4

					b = 30

					print("A") if a > b else print("B")

				

			

		

		
			
				Example

			

		

		
			
				
						Write a program that defines whether a student has passed the exam or not.

					The percentage to pass the exam is 50%.

				

			

			
				
					Practice 2
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					 You practice and you get better. It’s very simple.

					Phillip Glass
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						A company decided to give bonus of 5% to employee if his/her year of service is more than 5 years.

					Ask user for their salary and year of service and print the net bonus amount.

				

			

			
				
					Practice 4
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						A student will not be allowed to sit in the exam if his/her attendance is less than 75%. Take the following input from the user:

					The number of classes held.

					The number of classes attended.

					Print the percentage of class attended, and is a student is allowed to sit in the exam or not?

				

			

			
				
					Practice 5
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						Given the two cells of the chess board (Picture 4.4.1). If they are painted in the same color, then print the word YES, and if in different colors - then NO.

					The program receives four numbers from 1 to 8 each, specifying the column number and row number, first for the first cell, then for the second cell.

				

			

			
				
					Practice 6
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					Write a program to print absolute vlaue of a number entered by user. 

				E.g.	INPUT: 1	OUTPUT: 1

					INPUT: -1	OUTPUT: 1

			

		

		
			
				Practice 3
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					Picture 4.4.1. Chess board

				

			

		

		
			
				
					Picture 4.4.2. The rook
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						The Rook

					A chess rook can move only horizontally or vertically (Picture 4.4.2). Given two different cells of a chessboard, determine whether the rook can get from the first cell to the second in one move.

					The program receives four numbers from 1 to 8 each, specifying the column and row number, for the first and second cells respectively.

					Print YES if the rook can be transferred from the first cell to the second in one move or NO otherwise.

				

			

			
				
					Practice 7
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				CHAPTER 4
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					Terminology

				

			

			
				
					statement - мәлімдеме - формулировка

					to avoid - аулақ болу - избежать

					to define - анықтау - определять

				

			

			
				
					rook - ладья - ладья

					value - мән - значение

					to receive - қабылдау - получать
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					You will:
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						- write conditional statements in Python.

					- identify comparison operators;

					- apply if/elif/else statements.

				

			

		

		
			
				4.5

			

		

		
			
				
						1. Write a code that gets an input number from the user and defines if it is positive, negative, or zero.

					Hint: Use if/ elif/ else operators. Using three ‘if’ statements is not acceptable for this task.

					2. Write a code for the following task:

					Input:	a day within a week (e.g. Monday). 

					Output:	weekday or weekend (e.g. Monday is weekday)

				

			

			
				
					Practice 1
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						a = 10

						b = 4

						if b > a:

						 print("b is greater than a")

						elif a == b:

						 print("a and b are equal")

						else:

						 print("a is greater than b")

					

				

			

			
				
					If...Elif...Else condition

				

			

			
				
					In this lesson, we are going to work with multiple decisions.

					The elif keyword is pythons way of saying "if the previous conditions were not true, then try this condition".

					In Python elif means else if.

					Block of instructions inside the else condition will be executed, when if or elif conditions are False.

					You can add any number of elif after if. Also, You can add any number of statements inside ‘if’, ‘elif’ or ‘else’.

				

			

			
				
					Example

				

			

			
				
					In this example a is equal to b, so the first condition is not true, but the elif condition is true, so we print to screen that "a and b are equal".
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					Keep in mind
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						You can not start writing a conditional statement with Elif.

				

			

		

		
			
				
					One line if else statement, with 3 conditions:
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						a = 10

						b = 15

						print("A") if a > b else print("=") if a == b else print("B")

					

				

			

			
				
					Example

				

			

			
				
					You can also have multiple else statements on the same line:

				

			

			
				
					Short Hand If ... Elif... Else
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					 First, solve the problem. Then, write the code.

					John Johnson

				

			

		

		
			
				Branching Algorithm Programming 3
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						Basketball match

					Yerbol and Aidyn like playing basketball. Last weekend their teams had a match. As you know, there are 4 periods in a basketball match.

					Here are the scores for each period of the match. You must calculate the final score and decide whose team won. 

					Example:

					Input:	26 17	Output:	72 59	

						13 15	Yerbol’s team won

						19 11

						14 16

					Input:	14 15	Output:	66 70	

						17 18	Aidyn’s team won

						20 20

						15 17

					Input:	15 16	Output:	57 57	

						18 17	It is a draw

						10 12

						14 12
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					Practice 2
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					Solve the following activities in pairs.

				Compare two program codes below.

				What is the difference between them? Which one will work properly?

			

		

		
			
				Activity
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					grade = int(input("How many percentages?"))

					if grade >= 80:

					 print("You get 5")

					elif grade >= 60:

					 print("You get 4")

					elif grade >= 40:

					 print("You get 3")

					else:

					 print("You get 2")
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					grade = int(input("How many percentages?"))

					if grade >= 80:

					 print("You get 5")

					if grade >= 60:

					 print("You get 4")

					if grade >= 40:

					 print("You get 3")

					else:

					 print("You get 2")

				

			

		

		
			
				
						Aldar Kose

					Aldar Kose always tells the truth on Mondays, Wednesdays, and Fridays. The rest of the week he usually lies. Today he said: "Tomorrow I will tell the truth."

					What day is today?

				

			

			
				
					Practice 3
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						Friendship

					Baurzhan has got a chocolate bar with (N x M) pieces. He wants to share it with (K) number of friends.

					So, Baurzhan needs to divide the chocolate into equal parts.

					Help Baurzhan to calculate and understand if everyone can have equal pieces of chocolate. 

					Input:	K, N, M

					Output:	"YES" if they can have equal peices and "NO" othervise

					Input: 3	Output:	NO

						2

						4 

					Input:	6	Output: YES

						5

						12

				

			

			
				
					Practice 4
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				CHAPTER 4
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					Terminology

				

			

			
				
					to compare - салыстыру - сравнивать	generous - үлкен - большой 

					acceptable - жарамды - приемлемый to share - бөлісу - делиться 

				

			

			
				
					specific - спецификалық - специфический to deny - теріске шығару - отрицать 

					remainder - қалдық - остаток 
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					You will:
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						- write conditional statements in Python.

					- identify nested if statements;

					- apply nested if statements.

				

			

		

		
			
				Programming nested conditions

			

		

		
			
				4.6

			

		

		
			
				Nested if statements

			

		

		
			
				There may be a situation when you want to check for a secondary condition if the first condition executes as true. For this, we can have an if-else statement inside of another if-else statement. 
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					Keep in mind
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						You can use conditional statements inside of another conditional statement as many times as you want.
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					x = int(input())

					y = int(input())

					if x > 0:

					 if y > 0: # x > 0, y > 0

					 print("First quadrant")

					 else: # x > 0, y < 0

					 print("Fourth quadrant")

					else:

					 if y > 0: # x < 0, y > 0

					 print("Second quadrant")

					 else: # x < 0, y < 0

					 print("Third quadrant")

				

			

		

		
			
				Example

			

		

		
			
				If x is positive number, we also should check the value of the y to find the quadrant. That’s why we used second if nested inside the first. So, we check two conditions inside the if, and two conditions inside the else.

				For example:

				Input:	x = 2

					y = 3

				Output:	First quadrant

			

		

		
			
				To make it clear, we will look at the program that determines the quadrant of the cartesian plane. Given coordinates (x, y), determine the quadrant of the cartesian plane (Picture 4.6.1).

			

		

		
			
				Let’s look at the syntax of a nested if statement:

			

		

		
			
				Python nested if statement syntax
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				if statement1:	#outer if statement

				 print("true")

				 if nested_statement:	#nested if statement

				 print("yes")

				 else:	#nested else statement

				 print("no")

				else: #outer else statement

				 print("false")

			

		

		
			
				Nested if statements can provide the opportunity to add several specific levels of conditions to your code.
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						Quadrants

					

				

				
					
						Quadrant I

						(+, +)

					

				

				
					
						Quadrant IV

						(+, -)
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						Quadrant II

						(-, +)

					

				

				
					
						4
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						1 2 3 4

					

				

				
					
						-4 -3 -2 -1
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						-2
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						Quadrant III

						(-, -)

					

				

			

			
				
					Picture 4.6.1. Quadrants of the Cartesian plane
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						Leap Year

					Write a program that will check whether a year is leap year or not (Picture 4.6.2).

					Use nested if...else to solve this problem. A leap year (years with 366 days) is exactly divisible by 4 except for century years (years ending with 00). The century year is a leap year only if it is perfectly divisible by 400.

					For example:

					2017 is not a leap year

					1900 is a not leap year

					2012 is a leap year

					2000 is a leap year

				

			

			
				
					Practice 2
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						Medical cause

					A student will not be allowed to sit in the exam if his/her attendance is less than 75%. The student will be only allowed to sit if he/she has a medical cause. Ask the user if he/she has a medical cause (Y or N).

					Take the following input from the user:

					- Number of classes held

					- Number of classes attended

					- Print % of classes attended and

					 if the student is allowed to sit in the exam or not.

				

			

			
				
					Practice 3
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						Triangle

					Given three sides, check whether triangle is valid or not.

					For example:

					Input : a = 7, b = 10, c = 5 

					Output : Valid

					Input : a = 1 b = 10 c = 12 

					Output : Invalid

					Hint: A triangle is valid if sum of its two sides is greater than the third side. If three sides are a, b and c, then three conditions should be met (Picture 4.6.3).

				

			

			
				
					Practice 4
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						Take three int values from the user and print the smallest among them.

				

			

			
				
					Practice 1
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				Picture 4.6.2. Leap day

			

		

		
			
				
					Picture 4.6.3. Triangle validity conditions
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							a

						

					

					
						
							b

						

					

				

				
					
						c

					

				

				
					
						b+c>a

					

				

				
					
						a+c>b

					

				

				
					
						a+b>c

					

				

			

		

		
			
				CHAPTER 4
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					Terminology

				

			

			
				
					nested - кіріктірілген - вложенный	

					to determine - анықтау - определить

					cartesian plane - декарттық жазықтық - декартова плоскость	medical cause - медициналық анықтама - медицинская справка 

				

			

			
				
					leap year - кібісе жыл - високосный год

					to held - өткізу - провести 

					valid - жарамды - действующий 

					quadrant - квадрант - четверть круга
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				Programming compound conditions

			

		

		
			
				4.7
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					You will:
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						- write conditional statements in Python.

					- learn logical operators;

					- apply multiple conditions in if statements.

				

			

		

		
			
				Logical operators

			

		

		
			
				Sometimes you need to check at the same time, not one but several conditions.

				For example, to check whether a given number is even, you can use the condition (n% 2 == 0) (the remainder of dividing n by 2 is 0), and if you need to check that two given integers n and m are even, you need to check the validity of both conditions: n% 2 == 0 and m% 2 == 0, for which they need to be combined using the logical operator (logical AND): n% 2 == 0 and m% 2 == 0.

				In Python, there are standard logical operators: AND, OR, NOT (logical negation).

			

		

		
			
				AND operator

			

		

		
			
				Logical AND is a binary operator (that is, an operator with two operands: left and right). The AND operator returns True if and only if both of its operands are True.
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					a = 200

					b = 33

					c = 500

					if a > b and c > a:

					 print("Both conditions are True")

				

			

		

		
			
				Example

			

		

		
			
				Test if a is greater than b, AND if c is greater than a (Picture 4.7.1):

			

		

		
			
				OR operator

			

		

		
			
				Logical OR is a binary operator.

				Returns True if and only if at least one operand is True.
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					a = 200

					b = 33

					c = 500

					if a > b or a > c:

					 print("At least one of the conditions is True")

				

			

		

		
			
				Example

			

		

		
			
				Test if a is greater than b, OR if a is greater than c (Picture 4.7.2):

			

		

		
			
				OR operator

			

		

		
			
				Logical NOT (negation) is a unary operator (with one operand). Logical NOT return True if the operand is false and vice versa.
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					a = 200

					if not a < 0:

					 print("TRUE")

				

			

		

		
			
				Example

			

		

		
			
				Test if a is NOT negative number (Picture 4.7.3):

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Picture 4.7.1. AND operator
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				Left Operand AND Right Operand

			

		

		
			
				Both conditions are True

			

		

		
			
				b < a

			

		

		
			
				a < c
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				Picture 4.7.3. NOT operator

			

		

		
			
				Operand

			

		

		
			
				Opposite of the Operand

			

		

		
			
				FALSE

			

		

		
			
				TRUE
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				Picture 4.7.2. OR operator

			

		

		
			
				Left Operand OR Right Operand

			

		

		
			
				At least one of the conditions is True

			

		

		
			
				b < a

			

		

		
			
				a > c
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						The chocolate has the form of a rectangle divided into n × m slices. Chocolate can be broken once in a straight line into two parts (Picture 4.7.4).

					Determine whether it is possible in this way to break off the part consisting of exactly k slices from the chocolate bar.

					The program receives three numbers as input: n, m, k and should output YES or NO.

				

			

			
				
					Practice 5
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						A school has following rules for grading system:

					Below 25 - F

					25 to 45 - E

					45 to 50 - D

					50 to 60 - C

					60 to 80 - B

					Above 80 - A

					Ask user to enter marks and print the corresponding grade.

				

			

			
				
					Practice 4
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					Picture 4.7.4. Chocolate bar
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						Compare the codes below and analyze the outputs.

				

			

			
				
					Activity
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						number = int(input("Input number and check it: "))

						if number % 4 == 0 and number % 7 == 0:

						 print("That’s your happy number!")
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						number = int(input("Input number and check it: "))

						if number % 4 == 0 or number % 7 == 0:

						 print("That’s your happy number!")

					

				

			

			
				
					[image: ]
				

				
					
						number = int(input("Input number and check it: ")) 

						if not (number % 4 == 0 and number % 7 == 0): 

						 print("That’s your happy number!")

					

				

			

		

		
			
				
						Take input of age of 3 people by user and determine the oldest and the youngest among them.

				

			

			
				
					Practice 1
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						Take two int values from the user.

					Print TRUE if one of these numbers is equal to 7 OR their difference is equal to 7 OR sum is equal to 7. Otherwise, print FALSE.

				

			

			
				
					Practice 2
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						Ask user to enter age, gender ( M or F ), marital status ( Y or N ) and then using following rules print their place of service.

					if employee is female, then she will work only in urban areas.

					if employee is a male and age is in between 20 to 40 then he may work in anywhere

					if employee is male and age is in between 40 t0 60 then he will work in urban areas only.

					And any other input of age should print "ERROR".

				

			

			
				
					Practice 3
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				CHAPTER 4
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					Terminology

				

			

			
				
					negation - теріске шығару - отрицание	

					at least - кем дегенде - по крайней мере

					vice versa - қарама-қарсы - наоборот

					gender - жыныс - пол

				

			

			
				
					to determine - анықтау - определить

					otherwise - әйтпесе - в противном случае

					marital status - отбасы жағдайы - семейный статус 

					employee - қызметкер - работник
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						Practice isn’t the thing you do once you’re good. It’s the thing you do that makes you good.

					Malcolm Gladwell

				

			

		

		
			
				Organize choices

			

		

		
			
				4.8
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					You will:
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						- apply conditional statements in Python.;

					- apply multiple conditions and logical operators in if statements.

				

			

		

		
			
				
						Salary

					There are 3 employees in a company. Their job salaries differ and the company’s CEO wants to make them equal. Let us write a code that calculates the difference between the highest and lowest salaries. 

					Take 3 integers from the user (salaries of three different workers).

					Print the difference between the highest and lowest salaries.

					For example:

					Input: 100 500 1000	Output: 900

					Input: 36 11 20	Output: 25

				

			

			
				
					Practice 1
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						Even or Odd

					We have an input of three integers from the user (A, B and C). Check if there is at least one even and one odd number at the same time. If it is true, print "YES", if not print "NO".

					For example:

					Input: 3 4 5	Output: YES

					Input: 7 7 7	Output: NO

				

			

			
				
					Practice 2
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						Do the following activity in pairs.

					Kuanysh decided to install an electronic lock for home protection. To open the door Kuanysh must type a lock code by using buttons. 

					The mechanism uses three lock operators, which convert the input signals from pressed buttons into a single output:

					‘NOT’ operator outputs an opposite signal ‘ON’ becomes ‘OFF’.

					‘AND’ operator outputs ‘ON’ signal if all inputs are ‘ON’.

					‘OR’ operator outputs ‘ON’ signal if at least one of the inputs is ‘ON’.

					For example, in the following picture the lock works if you press "A" and ‘B’ buttons:

					Which combination of operators will unlock the code in Picture 4.8.1?
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					Activity
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					Picture 4.8.1. Lock code
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						Hypotenuse	

					Take three values (three sides of the triangle) from the user. Write a code that checks if the given hypotenuse is correct or not. 

					Hint: Hypotenuse rule: (Longest sides)2 = (Side one)2 + (Side two)2

					For example:

					Input: 5 13 11	Output: NO

					Input: 3 4 5	Output: YES
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					Practice 3
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						Bishop move

					Chess bishop moves diagonally in any number of squares (Picture 4.8.2). Given two different squares of the chessboard, determine whether a bishop can go from the first square to the second one in a single move.

					The program receives four numbers from 1 to 8 each specifying the column and the row number, first two - for the first square, and the last two - for the second square. The program should output YES if a bishop can go from the first square to the second one in a single move or NO otherwise.

				

			

			
				
					Practice 4
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						Stones

					Stones were placed by the perimeter of n x n square. Could it be that exactly k stones were placed?

					For example:

					If the size of the square is 2x2, then 4 stones can be placed. If the size is 6x6, then 20 stones can be placed (Picture 4.8.3).

					The program should print YES, if there exists such size of the square, where k stones can be placed, otherwise print NO.

					Input: 20	Output: YES

					Input: 13	Output: NO

				

			

			
				
					Practice 5
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					Picture 4.8.2. The black bishop can move to any of the squares marked by a black dot. The white bishop can move to any square marked by a white dot.
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					Picture 4.8.3. 6x6 sized square with stones placed by the perimeter.
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				CHAPTER 4
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					Terminology

				

			

			
				
					salary - жалақы - зарплата	

					to differ - басқаша - отличаться

					CEO (chief executive officer) - бас директоры - генеральный директор

					to arrange - орналастыру - устроить

				

			

			
				
					lock - құлып - замок

					bishop - піл - слон

					stone - тас - камень

					exist - бар болу - существует
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				Organize choices 2

			

		

		
			
				4.9
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					You will:
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						- apply conditional statements in Python.;

					- apply multiple conditions and logical operators in if statements.

				

			

		

		
			
				
						Queen move

					Chess queen moves horizontally, vertically or diagonally in any number of squares (Picture 4.9.1).

					Given two different squares of the chessboard, determine whether a queen can go from the first square to the second one in a single move.

					The program receives four numbers from 1 to 8 each specifying the column and the row number, first two - for the first square, and the last two - for the second square. The program should output YES if a queen can go from the first square to the second one in a single move or NO otherwise.

					For example:

					Input: 1 1 8 1	Output: YES

					Input: 3 2 8 3	Output: NO

				

			

			
				
					Practice 1
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						Calendar

					Write the program that will find the number of days present in a month.

					The program receives two inputs, the first one is the year and the second one is month respectively, and prints the number of days in this month. 

					For example:

					Input:	Enter the year: 2020

						Enter the month: 4

					Output:	There are 30 days in this month

					Hint: Don’t forget that during a leap year the number of days will change from 365 days to 366 days.

				

			

			
				
					Practice 2
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						Pool

					Akzhol loves swimming. He swims in an n×m meter pool. While swimming, he was tired and wanted to get out of the pool. At that moment, he discovered that he was at a distance of x meters from one of the long sides (may be not the nearest side) and y meters from one of the short sides (Picture 4.9.2).

					What is the minimum distance Akzhol must swim to get out of the pool?

					The program receives the input numbers n, m, x, y from the user, and should print the number of meters that Adilet needs to swim to get out of the pool.

					For example:

					Input: 20 50 18 23	Output: 2 meters

					Input: 30 30 13 21	Output: 9 meters

				

			

			
				
					Practice 3
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					Picture 4.9.1. The queen can move horizontally, vertically or diagonally in any number of squares.
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					Picture 4.9.2. Swimming pool.
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					[image: ]
				

				
					
						m
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						y
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				Picture 4.9.3. Neighbors of (2,2)

			

		

		
			
				
						Coordinates of the neighbors

					For a cell with coordinates (x, y) in a table of size m × n, print the coordinates of its neighbors. Neighboring cells are those that have a common side (Picture 4.9.3).

					For example:

					Input: 3 3	Output: 2 1

					 2 2	1 2

						2 3

						3 2

				

			

			
				
					Practice 4

				

			

			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
						Types of triangle

					Write a program that determines the type of triangle (acute triangle, obtuse triangle, right triangle) with the given sides.

					The program receives three inputs from the user, and prints RIGHT, ACUTE, or OBTUSE depending on the type of triangle.

					For example:

					Input: 3 4 5	Output: RIGHT

				

			

			
				
					Practice 5
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				(2, 2)

			

		

		
			
				(1, 2)

				neighbor

			

		

		
			
				(2, 3)

				neighbor

			

		

		
			
				(2, 1)

				neighbor

			

		

		
			
				(3, 2)

				neighbor

			

		

		
			
				
						The quadratic equation

					Write a Python program to find the roots of a quadratic equation ax2+bx+c=0. The program receives three inputs (a, b, c, and a ≠ 0), and prints two numbers if the equation has two roots, prints one number if the equation has one root, and print "No roots", if there is no root. 

					Hint: The quadratic formula: For ax2 + bx + c = 0, the values of x which are the solutions of the equation are given by:

					For example:

					Input:	a: 4	b: 2	c: 4

					Output:	No roots

					Input:	a: 1	b: 3	c: -4

					Output: There are 2 roots: 1 and -4

					Input:	a: 1	b: 0	c: 0

					Output: There are 1 root: 0
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					Practice 6
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				CHAPTER 4
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					Terminology

				

			

			
				
					respectively - сәйкесінше - соответственно

					neighbor - көрші - соседний

					common - ортақ - общий

					root - түбір - корень

				

			

			
				
					acute triangle - сүйір үшбұрыш - острый треугольник

					obtuse triangle - доғал үшбұрыш - тупой треугольник

					right triangle - тік үшбұрыш - прямоугольный треугольник

					quadratic equation - квадрат теңдеу - квадратное уравнение
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				CHECK YOURSELF

			

		

		
			
				The ‘if statement’ in Python is __________.

				an optional statement

				a simple logical statement

				an expression statement

				a control flow statement

				Which of the following statements is true?

				Conditional operators are not necessary while writing an ‘if statement’.

				The statements in a conditional block can begin from any position. 

				One has to follow strict indentation rules while using ‘if statement’.

				Decision structures cannot be used in Python. 

				How many choices are possible when using a single if-else statement?

				1

				2

				3

				4

				What does the following code fragment write to the monitor?sum = 14if ( sum < 20 ):	print("Under ")else:	print("Over ")print("the limit.")

				Under

				Over

				Under the limit.

				Over the limit.

				Which statement will check if a is less than or equal to b?

				if a =< b:

				if a < = b:

				if a <= b:

				if a < or = b:

				if a < b or == b:

				if a <== b:

				if a >= b:

			

		

		
			
				Evaluate (to true or false) each of the following expressions:14 <= 14 14 < 14 -9 > -25 -25 > -9

				true true true true

				true false false false

				true false true true

				true false true false

				Which of the following is NOT a logical operator in python?

				and

				not

				>=

				or

				Which statement will check if a is equal to b?

				if a === b

				if a = b

				if a equals b:

				if a == b

				if a === b:

				if a = b:

				if a == b:

				Which statement will check if a is less b and less than c?

				if a < b and < c:

				if a < b and a < c:

				if a < b and c:

				if a < b & c:

				What is the output of the following script whenage = 50:if age > 40:	if age > 60:	print("Turning old")	else:	print("Middle age")else:print("Young age")

				Turning old

				Middle age

				Turning oldMiddle age

				Young age
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				What will this code print?a = Trueif a:	print("A")else:	print("B")print("C")

				AB

				AC

				B

				BC

				ABC

				A

				Nothing, the code won’t run.

				What signifies the end of a statement block or suite in Python?

				}

				end

				A comment

				A line that is indented less than the previous line

				Suppose that x = 1, y = -1, and z = 1. What will be displayed be the following statement?if x > 0:	if y > 0:	print("x > 0 and y > 0")elif z > 0:	print("x < 0 and z > 0")

				x > 0 and y > 0

				x < 0 and z > 0

				x <0 and z < 0

				nothing displayed

				Should you use nested if statements in python?

				Yes, they are fun to use

				Yes, they allow complex decisions to be made

				No, they should not be used as they can be substituted by elif statements

				No, they complicate the code so must be avoided at all costs.

			

		

		
			
				What is the output of the following code?x = 0if x < 4:	x = x + 1print("x is", x)

				x is 0

				x is 1

				x is 2

				x is 3

				x is 4

				Which of the following is an example of a nested if structure?

				if age > 40:	print("Middle age")else:	print("Young age")

				if age > 40:	print("Middle age")if age <= 40:	print("Young age")

				if age > 40:	print("Middle age")elif age <= 40:	print("Young age")

				if age > 40:	if age > 60:	print("Turning old")	else:	print("Middle age")else:	print("Young age")

				What does the following code print to the console?if 1:	print("1 is truthy!")else:	print("???")

				What does the following code print to the console?if 0:	print("huh?")else:	print("0 is falsy!")
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				CHECK YOURSELF

			

		

		
			
				What three things are wrong with the following code? x = input("Enter a number: ")if x = 3	print("You entered 3")

				What does the following code print to the console?if 5 > 10:	print("fan")elif 8 != 9:	print("glass")else:	print("cream")

				What is missing from this code?temperature = float(input("Temperature: ")if temperature > 90:	print("It is hot outside.")else:	print("It is not hot out.")

				What does this code print?a = 6>5b = 7<=6c = 15!=15d = 15==15print (a,b,c,d)if a and b:	print ("X")else:	print ("O")

				Mark what is wrong with this code:name=int(input("Enter username:"))password=int(input("Enter password:"))if name == craven or password == mypass:	input("Access granted")else	input("Access denied.")

			

		

		
			
				This runs, but there is something wrong. What is it?user_input = input("A cherry is a: ")print("A. Dessert topping")print("B. Desert topping")if user_input.upper() == "A":	print("Correct!")else:	print("Incorrect.")

				There are four things wrong with this code. Identify all four issues.answer = input("What is the name of Spiderman? ")if a = "Peter":	print("Correct!")	else	print("Incorrect! It is Peter.")
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				Practical programming

			

		

		
			
				Chapter 5

			

		

		
			
				5.1 Problem statement. Quiz game

				5.2 Algorithm development. Quiz game

				5.3 Algorithm programming. Rock. Paper. Scissors

				5.4 Algorithm development. Guessing game

				5.5 Algorithm programming. Guessing game

				5.6 Algorithm programming. Camel game

				5.7 Testing the program. Camel game

				Check yourself
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				PROBLEm STATEMENT

				QUIZ GAME

			

		

		
			
				5.1
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					You will:
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						- simulate solution for solving a problem;

					- make a project.

				

			

		

		
			
				
						Write the program that asks the sample question and try to find the time passed from asking the question, until you answer the question.

					For example:

					Question: What is the capital of Canada?

					Answer: Ottawa

					Correct!

					The time you’ve spent to answer: 0:01:31.494028

				

			

			
				
					Practice 1
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					Project work #1: A quiz game. Part I

				

			

			
				
					In this project, we will create a simple quiz game. The user must answer some simple questions or solve problems to win. The user should have 10 lives initially. Each wrong answer decreases total lives by one.

				

			

		

		
			
				
					Date and Time library

				

			

			
				
					Sometimes we need to count time while something is happening. In Python we can do it by using "datetime" module.

					Let us look at the example below:

				

			

			
				
					In this example we import datetime module from datetime library. datetime.now() returns us current time.
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						from datetime import datetime

						now = datetime.now()

						print(now)

					

				

			

			
				
					Example

				

			

		

		
			
				Case Insensitive Comparisons

			

		

		
			
				If the program needs to match regardless as to the case of the text entered, the easiest way to do that is to convert everything to lower case or upper case. This can be done with the lower or upper commands.

			

		

		
			
				The example above takes the string "Akzhol", converts it to lower case, and upper case and prints. These methods will help us to compare the correct answer with the user’s answer regardless of the case of the text that the user entered.
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					user_name = "Akzhol"

					print(user_name.lower())

					print(user_name.upper())
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				akzhol

				AKZHOL

			

		

		
			
				Example
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					Need to know:

				

			

			
				
						- Variables;

					- Inputs and Outputs;

					- If/elif/else statements;

					- Date and Time library.
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					Keep in mind
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						Commonly used classes in the datetime module are:

					now() Class

					date() Class

					time() Class

					datetime() Class

					timedelta() Class
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				CHAPTER 5

			

		

		
			
					Write the program that asks the sample question and the user should enter the answer. Then program prints "Correct" or "Wrong" depending on the user’s answer.

				For example:

				Q: What’s the color of the Sun?	Q: What’s the color of the Sun?

				A: Yellow	A: yellow

				Correct!	Correct!

				The program should accept the answer in any case format, upper, lower, or sentence case, etc. (Picture 5.1.1)

			

		

		
			
				Practice 2
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						Game rules and the username

					Write a Python program that will return the following output:

					For example:

					>>>

					What is your name? Arman

					Hello, Arman! You are here to take the quiz. Your goal is to spend less time and save all your 5 lives. Each wrong answer will reduce your life.

					>>>

				

			

			
				
					Practice 3
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					Create a Quiz Game

				

			

			
				
					Now, it’s time to start to create quiz game. At first, you should explain the game rules to the user. Then user should enter the name and type "GO" to start the game. Do the following practice to create quiz game step by step.

				

			

		

		
			
				
					Picture 5.1.1. Letter cases
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						Starting the game

					Now, check if the user is typed "GO" and start the game:

					For example:

					>>>

					To start the game type GO.

					Let’s start. Good luck.

					>>>

					The program should start, no matter if the user typed, GO, or Go, or go, or gO.

				

			

			
				
					Practice 4
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					Terminology

				

			

			
				
					to decrease - азайту - уменьшать

					regardless - қарамастан - несмотря на

					insensitive - сезімтал емес - нечувствительный

					comparison - салыстыру - сравнение

				

			

			
				
					depending on - байланысты - в зависимости от

					to reduce - азайту - уменьшить

					uppercase - бас әріп - верхний регистр

					lowercase - кіші әріп - нижний регистр
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				Algorithm development

				QUIZ GAME

			

		

		
			
				5.2
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					You will:
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						- simulate solution for solving a problem;

					- make a project.

				

			

		

		
			
				
						Question bank

					Create your own question bank for your quiz game with five or more questions. You can ask questions that require:

					a number as an answer (2x+18=84 Find x)

					text (What is the brain of the computer?)

					a selection (Which of these choices are correct? A, B, or C?)

					For example:

					Which statement will check if a is less than b?

					if a>b:

					if a<b

					if (a<b)

					if a<b:

					Who discovered the law of gravitation?

					What is 3*(2-1)?

				

			

			
				
					Practice 1
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						Correct answer

					Check the user’s answer. If the answer is correct, print "Correct! Keep going!", and go to the next question.

					For example:

					Q: What is the brain of the computer?

					A: Cpu

					Correct! Keep going!

					Q: 2x + 18 = 84 Find x.

					A: 33

					Correct! Keep going!

				

			

			
				
					Practice 2
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					A Quiz Game. Part II

				

			

			
				
					In this lesson, you will create the main part of the quiz game, that will ask questions, and check whether the answers of the user are correct or wrong.

				

			

		

		
			
				
					Checking the Answers

				

			

			
				
					Now, we should take the user’s answer and compare it with the correct answer. If the answer is a non-numeric value, the program should cover the different ways a user could enter a correct answer. For this situation, as we learned in previous lesson, we use .upper() or .lower() commands.
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						print("What is the brain of the computer")

						ans = input()

						if (ans.lower() =="cpu")

						 ...

					

				

			

			
				
					Example
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					Need to know:

				

			

			
				
						- Variables;

					- Inputs and Outputs;

					- If/elif/else statements;

					- Date and Time library.
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						Wrong answer and Game over

					Check the user’s answer. If the answer is wrong, print "Wrong! Be careful you have only 4 lives!", and the user should answer this question again. Each wrong answer will reduce your life for one. If the user has lost all his lives, print "You lose!"

					For example:

					Q: What is the brain of the computer?

					A: Ram

					Wrong! Be careful you have only 4 lives!

					A: Hard disk

					Wrong! Be careful you have only 3 lives!

					A: Monitor

					Wrong! Be careful you have only 2 lives!

					A: Motherboard

					Wrong! Be careful you have only 1 lives!

					A: ROM

					Sorry! You lose! Try again!

				

			

			
				
					Practice 3
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				Winning the game

			

		

		
			
				In this step, we check if the user responds to all questions correctly, then wins the game and the program shows the total time spent. We use datetime module to calculate the time.
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				Keep in mind
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					To calculate time use datetime library:

				st = datetime.now()

				#after user started the game

				#st - started time

				ts = datetime.now() - st

				#when game ends

				#ts - time spent

			

		

		
			
				
						Winner

					Write a Python program that will print "You won! Great job!", shows the total time that the user spent to answer all questions, and shows how many lives left. For example:

					...

					Q: What is the brain of the computer?

					A: CPU

					Correct! Keep going!

					Q: Who discovered the law of gravitation?

					A: Newton

					Correct!

					You won! Great job!

					The total time you spent: 0:12:22.121225. You have 3 lives left.

				

			

			
				
					Practice 4
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				Additional tasks

			

		

		
			
				Add scoring system.	For example, each correct answer gives 10 points and each wrong answer takes 5 points. You can add points according to the difficulty of questions.

				Create a program that will allow the player to earn extra lives if the player answers 3 questions correct in a row.

			

		

		
			
				CHAPTER 5
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					Terminology

				

			

			
				
					require - талап ету - требовать

					non-numeric value - сандық емес мән - нечисловое значение

					scoring system - ұпай жүйесі - система баллов 

				

			

			
				
					to cover - қамту - покрывать

					respond - жауап беру - отвечать

					according to - сәйкес - в соответствии с
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				Algorithm programming

				ROCK. PAPER. SCISSORS.

			

		

		
			
				5.3

			

		

		
			
				[image: ]
			

			
				
					You will:
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						- simulate solution for solving a problem;

					- make a project.

				

			

		

		
			
				
						Write a Python program that generates 3 random integer numbers between 10 and 30 and prints from the smallest to the largest.

				

			

			
				
					Practice 1
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					Project work #2: Rock, Paper, Scissors

				

			

			
				
					In this project, we will create a famous "Rock, Paper, Scissors" game. The rule of the game is very simple. Two players simultaneously choose from the three options available (rock, paper, or scissors). In our case, one player will be the user, and the other one is the computer that will select rock, paper, or scissors randomly.

					The rules of the game are listed below (Picture 5.3.1):

					Rock beats scissors

					Scissors beats paper

					Paper beats rock

					If both the choices are the same, then no one will win.

					First of all, we need to import random library into our code. So let’s look at the Python random module.

				

			

		

		
			
				[image: ]
			

			
				
					Need to know:

				

			

			
				
						- Variables;

					- Inputs and Outputs;

					- If/elif/else statements;

					- Random module.
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					Keep in mind
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						.randint(a, b)

					returns a random integer number (a<= number <= b).

					works only for integers.

					accepts two parameters, and both are required.

					.randrange(start, stop[, step])

					start - starting number in a range. By default starts with 0 if not specified.

					stop - last number in a range. 

					step - difference between each number in the sequence. The step is optional parameters. The default value of step is 1 if not specified.

				

			

		

		
			
				
					Rock (wins)
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					Scissors (loses)

				

			

			
				
					Paper (wins)
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					Rock (loses)

				

			

			
				
					Scissors (wins)
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					Paper (loses)

				

			

			
				
					Picture 5.3.1. How the three game elements interact

				

			

		

		
			
				
						Write a Python program that generates and prints random even integer numbers between 10 and 40.

				

			

			
				
					Practice 2
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				Python random module functions

			

		

		
			
				The computer chooses one of the Rock, Scissors, Paper randomly. For this situation, we use a random module.

				In Python, a random module implements pseudo-random number generators. You need to import the random module in your program, and you are ready to use this module. Use the following statement to import the random module in your code.

			

		

		
			
				To generate random integers, we can use the following two functions.

				.randint()

				.randrange()

				The following example generates a random number between 0 and 9.
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					import random
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					import random

					print("Printing random integer ", random.randint(0, 9))

					print("Printing random integer ", random.randrange(0, 10, 2))

				

			

		

		
			
				Example
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					Printing random integer 5

					Printing random integer 8
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						Computer’s choice

					Write a Python program that will randomly select one of three options, and returns the computer’s choice:

					For example: 

					1. Rock 

					2. Paper 

					3. Scissors 

					...

					Computer’s choice is: Paper

				

			

			
				
					Practice 3
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					Player vs Computer

				

			

			
				
					In this game, the computer gets the first chance to pick (randomly) the option among Rock, Paper and Scissors. After that user inputs his choice, then the winner is decided as per the rules.

				

			

		

		
			
				
					Comparing the choices

				

			

			
				
					Next, we are going to create the most important part in our code, comparing the results, that determine the winner. We take both user’s and computer’s choices and based on the comparisons, we pick a winner.

					For example:

					If the user’s choice is 1 (Rock) and the computer’s choice is 2 (Paper), it means that the winner is the computer, etc.

				

			

		

		
			
				
						User’s choice

					Write a Python program that receives input number from 1 to 3 from the user, and prints the user’s choice:

					For example: 

					1. Rock 

					2. Paper 

					3. Scissors 

					...

					Enter the number from 1 to 3: 1

					Your choice is: Rock

				

			

			
				
					Practice 4
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					The winner

				Write a Python program that takes the user’s choice, generates a computer’s random choice, and returns the result, which shows the winner.

				For example:

				Please, enter the number from 1 to 3 to choose one of this options.

				1. Rock 

				2. Paper 

				3. Scissors 

				...

				Your choice is: Rock

				Now its computer turn...

				Comptuter’s choice: Scissors

				...

				Rock vs Scissors

				You win!

			

		

		
			
				Practice 5
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				Additional tasks

			

		

		
			
				Add scoring system. Game continues until one of the player wins 3 times.

			

		

		
			
				CHAPTER 5
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					Terminology

				

			

			
				
					random - кездейсоқ - случайный, рандомный

					interaction - өзара әрекет - взаимодействие

					comparison - салыстыру - сравнение

					depending on - байланысты - в зависимости от

				

			

			
				
					to reduce - азайту - уменьшить

					sequence - жүйе - последовательность

					specified - арнайы - указанный
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				Algorithm development

				Guessing GamE

			

		

		
			
				5.4
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					You will:
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						- simulate solution for solving a problem;

					- make a project.

				

			

		

		
			
				
					Project work #3: Guessing game. Version 1

				

			

			
				
					In this lesson, we will create a "Guessing the number game" project. The rule of the game is very simple. The computer generates a random number and asks the user to guess the number, then tells them whether they guessed too low, too high, or exactly right. The game will continue until the user finds the number.
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					Need to know:

				

			

			
				
						- Variables;

					- Inputs and Outputs;

					- If/elif/else statements;

					- Random module;

					- Loop.
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					Keep in mind
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						The while loop in Python is used to iterate over a block of code as long as the condition is true.

					Syntax of while:

					while (condition):

						body of while

				

			

		

		
			
				
					Random number

				

			

			
				
					How to generate a random number, you already know from the previous project. But the random number generated by a computer should be secret, that’s why we don’t print it.
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						import random

						number = random.randint(a, b)

					

				

			

			
				
					Example

				

			

		

		
			
				
						Guess the number of your friend. Work in pairs.

					Before start to coding let’s play the "Guessing game" in the class.

					Play the game in pairs. One student thinks the random number between 1 and 9, and the other one tries to guess that number.

					Discuss the process of the game. What is the shortest way to find the number?

				

			

			
				
					Activity
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					Repeat until finding

				

			

			
				
					The game continues until the user finds the random number, that’s why user may enter the guess number more than one times. For this situation, we use loop.

					Loops are used in programming to repeat a specific block of code.

					In this this project, we will use a while loop. We use while loop to repeat entering guess number. What is shown in the example below is enough for our project.

					More detailed about loops you will learn in the next class.
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						condition = True

						while condition:

						 answer = input("Would you like to continue? Enter Y or N: ")

						 if answer.lower()=="y":

						 print("Good! Let’s continue!")

						 else:

						 print("Ok! Bye!")

						 condition=False

					

				

			

			
				
					Example
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						Would you like to continue? Enter Y or N: Y

						Good! Let’s continue!

						Would you like to continue? Enter Y or N:
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						Comparison

					Write a Python program that will generate the random number, then receive the guess number from user. If the guess number is bigger than the hidden number print "Your guess is too high. Take a guess!", and if the number is smaller print "Your guess is too low. Take a guess!". If the guess number is equal to hidden number, print "Good job! You found my number.".

					For example: 

					Hello! What is your name?

					Dimash

					Well, Dimash, I am thinking of a number between 1 and 10.

					Take a guess.

					10

					Your guess is too high.

					Take a guess.

					2

					Your guess is too low.

					Take a guess.

					4

					Good job, Dimash! You found my number.

				

			

			
				
					Practice 1
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					Guessing the number

				

			

			
				
					Now, after importing the random module and generating the random number, we should receive the guess number from user and compare it with hidden number. To understand it better, please, make the practices below.

				

			

		

		
			
				After completing the simple guessing game, you may want to explore Python further. Here are a few ideas to challenge in additional tasks:
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				Additional tasks

			

		

		
			
				Try to change the number range for the random number.

				Try to make the program keep score of how many tries it to get the right answer.

				Try to make the user lose if he can’t find the number in less than N tries.

			

		

		
			
				CHAPTER 5
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					Terminology

				

			

			
				
					to guess - болжау - угадать

					loop - цикл - цикл

					specific - нақты - конкретный

					further - әрі қарай - в дальнейшем

				

			

			
				
					challenge - тапсырма - вызов

					whether - ...ма екен - будь то

					as long as - әзірше - пока, при условии

					iterate - қайталау, итерация - повторять, итерация
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				Algorithm programming

				Guessing GamE

			

		

		
			
				5.5
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					You will:
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						- simulate solution for solving a problem;

					- make a project.

				

			

		

		
			
				Project work #4: Guessing game. Version 2

			

		

		
			
				In a previous project, we’ve written a program that "knows" a number and asks a user to guess it.

				This time, we’re going to do exactly the opposite. The user, will have in a head a number between 0 and 10. The program will guess a number, and the user will say whether it is too high, too low, or the correct number.
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					Need to know:

				

			

			
				
						- Variables;

					- Inputs and Outputs;

					- If/elif/else statements;

					- Loop.
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				Binary Search

			

		

		
			
				The problem given in this project is called a search problem - the objective is to find something. It is solved by an algorithm called a search algorithm.

				The most optimal solution to this problem requires an algorithm called binary search. In Binary searcch we basically ignore half of the elements just after one comparison.

				Compare the hidden number with the middle number.

				If the hidden number matches with middle number, we return the middle number.

				Else If the hidden number is greater than the middle number, then the hidden number can only lie in right half after the middle number. So we recur for right half.

				Else (the hidden number is smaller) recur for the left half.
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					TIP: A naive strategy for this game can be to simply start the guessing at 1, and keep going (2, 3, 4, etc.) until you hit the number. But that’s not an optimal guessing strategy. An alternate strategy might be to guess 5 (right in the middle of the range), and then decrease the range according to the feedback.

				

			

		

		
			
				Explanation
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					The correct answer is 5. The first shot is done at 5m (halfway), which divides the shooting area into two 5m areas. Either the target has been hit, or it is still in one of the two areas.

					The second shot is done at either 2.5m or 7.5m. After that shooting area divides into two 2.5m wide area. The target may still be missed.

				

			

		

		
			
				Example
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						Archer Arnur would like to hit a target with his arrow (picture 5.5.1). The target is in a range between 0 m and 10 m. After each shoot, his friend Maxat tells Arnur where an arrow has dropped - before or after the target.

						The target has a width of 50 cm. What is the minimal number of arrows that Arnur needs to hit the target, no matter where it is located?
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					Picture 5.5.1. An archer shooting an arrow at a target
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						Variables

					Create three variables for the lowest number in range of possible guess, for the highest number in range of possible guesses, and for the middle number in range of possible guesses.

				

			

			
				
					Practice 1
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						Setting the range

					Change the program so that before it starts guessing a random number, the program asks the user to set the smallest and the largest number from the range of possible guessing numbers.

				

			

			
				
					Practice 3
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						Main part

					Write a Python program that will print the middle number in the range of possible guesses, then receives the feedback from the user, whether it’s the too high, too low, or the correct number. According to this feedback, change the range of possible guesses.

					For example (Assume that the hidden number is 6):

					Please, think one random number between 0 and 10.

					Computer: Is it 5?

					User: Too low

					Computer: Is it 8?

					User: Too high

					Computer: Is it 6?

					User: Correct

				

			

			
				
					Practice 2
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					Main part

				

			

			
				
					Now, let’s apply this binary search method to our game. First of all, we should set the range of possible guess, then computer shows the middle number of the range. And range changes decreases according to the user’s answer.

					The formula is:

					middle number = (lowest number + highest number) // 2

					To understand it better, please, make the practices below.
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				Additional tasks

			

		

		
			
				Try to make the program keep score of how many tries it to get the right answer.

				The computer always starts to guess from the middle number, that’s why if the hidden number is not the middle number, it cannot find the number at first try. Fix this problem.

				Try your own different methods of searching the number.
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					The third shot will decrease the shooting area to 1.25m areas.

					The fourth shot to 0.625m.

					The fifth shot decreases the shooting area to 0.3125m. That is less than 50cm, and in that case we will hit the target! 

				

			

		

		
			
				CHAPTER 5
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					Terminology

				

			

			
				
					opposite - кері - наоборот

					naive - қарапайым - наивный, простой

					ignore - ескермеу - игнорировать

					middle - ортасы - средний

				

			

			
				
					lie - жату, орналасу - находиться

					recur - қайталау - повторять

					either - немесе - или

					feedback - кері байланыс - обратная связь
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				Algorithm programming

				CAMEL GamE

			

		

		
			
				5.6
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					You will:
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						- simulate solution for solving a problem;

					- make a project.

				

			

		

		
			
				
						Instructions

					Import the random library

					Print the game instructions to the screen.For example:Welcome to Camel!You are riding a camel through the great Moby desert.The natives (pirates) are chasing you down!Survive your desert trek and outrun the natives.

				

			

			
				
					Practice 1
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						Choices

					Print out the following variants inside the loop and ask the user for his choice. For example:

					A. Drink from your canteen.

					B. Ahead moderate speed.

					C. Ahead full speed.

					D. Stop for the night.

					E. Status check.

					Q. Quit.

					What is your choice? A

				

			

			
				
					Practice 2
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						Quit the game

					If the user’s choice is Q, then set done to True. Make it case-insensitive. Also, print something to the user to let him know he quit the game.

					For example:

					Thanks for playing

					GAME OVER

				

			

			
				
					Practice 3
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					Project work #5: Camel Game

				

			

			
				
					The idea is to ride your camel across the desert while being chased.

					You need to manage your thirst, how tired the camel is, and how far ahead of the natives you are.

					Here are the practices to complete this project.

				

			

		

		
			
				
					Continue from the prior step and create a Boolean variable called done and set to False. Create a while loop that will keep looping while done is False.
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						done = False 

						while not done:
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					Need to know:

				

			

			
				
						- Variables;

					- Inputs and Outputs;

					- If/elif/else statements;

					- Random module;

					- Loop.
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					Keep in mind
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						Remember that it is good idea to put blank lines between logical groupings of code in your program.

					For example, but a blank line after the instructions, and between each user command. Add comments where appropriate.
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					Keep in mind
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						It is considered better style to use while not done: instead ofwhile done == False:
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						Drink from canteen

					Add an elif in your loop and check if the user wants to go ahead drink from the canteen. If the user does, make sure there are drinks in the canteen. If there are, subtract one drink and set the player’s thirst to 0. Otherwise print

					"You are out of water".

				

			

			
				
					Practice 8
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						Variables and Status Check

					Before your while loop (outside the loop):

					Create variables for km traveled, thirst, camel tiredness. Set these to 0.

					Create a variable for the distance the natives have traveled and set it to -20.

					Create and set an initial number of drinks in the canteen to 3.

					Inside your while loop:

					Add an elif to the if that is checking for the quit command. See if the user is asking for status. If so, print out the km traveled, the drinks in the canteen, and how far the natives are behind you (km traveled - natives travelled).

					For example:

					Kilometers traveled: 0

					Drinks in canteen: 3

					The natives are 10 kilometers behind you.

				

			

			
				
					Practice 4
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						Stop for the night

					Add an elif in your loop and check if the user wants to stop for the night. If the user does, reset the camel’s tiredness to 0. Print that the camel is happy, and move the natives up a random amount from 7 to 14.

				

			

			
				
					Practice 5
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						Go ahead full speed

					Add an elif in your loop and check if the user wants to go ahead full speed. If the user does, go forward a random amount between 10 and 20 inclusive.

					Print how many kilometers the user traveled. Add 1 to thirst.

					Add a random 1 to 3 to camel tiredness. Move the natives up 7 to 14 kilometers.

				

			

			
				
					Practice 6

				

			

			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
						Go ahead moderate speed

					Add an elif in your loop and check if the user wants to go ahead moderate speed. If the user does, go forward a random amount between 5 and 12 inclusive.

					Print how many kilometers the user traveled. Add 1 to thirst.Add 1 to camel tiredness. Move the natives up 7 to 14 kilometers.

				

			

			
				
					Practice 7

				

			

			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				[image: ]
			

			
				
					Keep in mind
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						Calculate random numbers inside the loop, just before you need them. A common mistake is to calculate the random numbers you need before the loop. Causing your random numbers to stay the same the entire game.

				

			

		

		
			
				CHAPTER 5
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					Terminology

				

			

			
				
					camel - түйе - верблюд

					desert - шөл - пустыня

					thirst - шөлдеу - жажда

					chase - қуу - преследовать

				

			

			
				
					canteen - қоржын - ящик для воды

					tiredness - шаршау - усталость

					moderate speed - қалыпты жылдамдық - умеренная скорость
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				Testing the program

				CAMEL GamE

			

		

		
			
				5.7
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					You will:

				

			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				
						- simulate solution for solving a problem;

					- make a project.

				

			

		

		
			
				
						Player’s status

					In the loop, check if the user’s thirst > 4, print "You are thirsty."

					If the user’s thirst > 6, print "Game over! You died of thirst!" and change boolean done to True.Hint: Make sure that the program doesn’t print both "Your are thirsty" and "You died of thirst!"

				

			

			
				
					Practice 1
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						Camel’s status

					If the camel’s tiredness > 5, print "Your camel is getting tired."

					If the camel’s tiredness > 8, print "Your camel is dead."Hint: Like the prior steps, print one or the other. Check with the done variable so that you don’t print that your camel is getting tired after you died of thirst.

				

			

			
				
					Practice 2
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						Natives location

					If the natives have caught up, print that they caught the player and end the game.

					Else if the natives are less than 15 kilometers behind, print "The natives are getting close!"

				

			

			
				
					Practice 3
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						Winning the game

					If the player has traveled 200 kilometers across the desert, print that he won and end the game.

					Hint: Make sure they aren’t dead before declaring them a winner.

					If they land on kilometer marker 201 instead of 200, make sure player still win the game.

				

			

			
				
					Practice 3
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					Continue of the Camel Game

				

			

			
				
					In the previous lesson, we completed checking the user’s choices.

					In this lesson, we will check the conditions such as if the player wins the game, or if a player is getting thirsty, or if camel gets tired, and game over conditions such as if the natives caught up to the player or if a player dies of dehydration or if camel gets too tired and dies.

				

			

		

		
			
				Now, after this practices, you completed the basic camel game. Here is a sample run of the game:
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					Need to know:

				

			

			
				
						- Variables;

					- Inputs and Outputs;

					- If/elif/else statements;

					- Random module;

					- Loop.
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					Welcome to Camel!

					You are riding a camel through the great Moby desert.

					The natives (pirates) are chasing you down!

					Survive your desert trek and outrun the natives.

					A. Drink from your canteen.

					B. Ahead moderate speed.

					C. Ahead full speed.

					D. Stop and rest.

					E. Status check.

					Q. Quit.

					Your choice? C

					You traveled 12 kilometers.

					A. Drink from your canteen.

					B. Ahead moderate speed.

					C. Ahead full speed.

					D. Stop and rest.

					E. Status check.

					Q. Quit.

					Your choice? C

					You traveled 17 kilometers.

					A. Drink from your canteen.

					B. Ahead moderate speed.

					C. Ahead full speed.

					D. Stop and rest.

					E. Status check.

					Q. Quit.

					Your choice? e

					Kilometers traveled: 29

					Drinks in canteen: 3
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					The natives are 31 kilometers behind you.

					A. Drink from your canteen.

					B. Ahead moderate speed.

					C. Ahead full speed.

					D. Stop and rest.

					E. Status check.

					Q. Quit.

					Your choice? b

					You traveled 6 kilometers.

					...and so on until...

					A. Drink from your canteen.

					B. Ahead moderate speed.

					C. Ahead full speed.

					D. Stop and rest.

					E. Status check.

					Q. Quit.

					Your choice? C

					You traveled 12 kilometers.

					The natives are getting close!

					A. Drink from your canteen.

					B. Ahead moderate speed.

					C. Ahead full speed.

					D. Stop and rest.

					E. Status check.

					Q. Quit.

					Your choice? C

					You traveled 11 kilometers.

					The natives are getting close!

					You made it across the desert!

					You won!
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				Additional tasks

			

		

		
			
				Play the game and tune the numbers so it is challenging but not impossible. Fix any bugs you find.

				Make the game more complicated. Add a 1/20 chance of finding an oasis. Print that the user found it, refill the canteen, reset player thirst, and rest the camel. Hint: Make sure a person can’t find the oasis unless they are traveling. This will require you to think about where you are putting this code.

				Change the scenario of the game to your own.For example, create Star Wars themed versions of this game where you need to ride a wampa across Hoth, etc. It is easy to add sandstorms and other random events to the game to make it more interesting.

			

		

		
			
				CHAPTER 5
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					Terminology

				

			

			
				
					caught up - қуып жету - догнать

					prior - алдыңғы - предшествующий

					declare - жариялау - объявлять

					survive - аман қалу - уцелеть

				

			

			
				
					trek - саяхат - путешествие

					tune - баптау - настроить, регулировать

					fix - түзету - исправление

					bugs - қателер, баг - ошибки, баг
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				CHECK YOURSELF

			

		

		
			
				Write a Python program that will take in a number from the user and print if it is positive, negative, or zero. Use a proper if/elif/else chain, don’t just use three if statements.

				Write a Python program that will take in a number from a user and print out "Success" if it is greater than -10 and less than 10, inclusive.

				What is the output of the following if statement?a, b = 12, 5if a + b:	print('True')else:	print('False')

				False

				True 

				Given the nested if-else structure above, what will x become after the above statement is executedx = 0a = 0b = -5if (a > 0):	if (b <0):	x = x + 5	elif (a > 5):	x = x + 4	else:	x = x + 3else:	x = x + 2print(x)

				2

				0

				3

				4

				This program doesn’t work correctly. What is wrong?x = input("How are you today?")if x == "Happy" or "Glad":	print("That is good to hear!")

			

		

		
			
				Look at the code below. Write your best guess here on what it will print. x = 5y = x == 6z = x == 5print("x=", x)print("y=", y)print("z=", z)if y:	print("Fizz")if z:	print("Buzz")

				To include the use of functions which are present in the random library, we must use the option:

				import random

				random.h

				import.random

				random.random

				To get the random integer number between 100 to 200 which is divisible by 3, choose the correct method from the following

				 random.randrange(100, 200, 3)

				 random.randint(100, 200, 3)

				Which of the following can be the output of the following Python code?random.randrange(1,100,10)

				32

				67

				91

				80

				Look at the code below. Write you best guess on what it will print. print(" 3" == "3")print(3 < 4)print(3 > 10)print("3" < "4")print("3" < "10")print( (2 == 2) == "True" )print( (2 == 2) == True )print(3 < "3")
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				There are two things wrong with this code that tests if x is set to a positive value. One prevents it from running, and the other is subtle. Make sure the if statement works no matter what x is set to. Identify both issues.x == 4if x >= 0:	print("x is positive.")else:	print("x is not positive.")

				What things are wrong with this section of code? The programmer wants to set the money variable according to the initial occupation the user selects.print("Welcome to Oregon Trail!") print("A. Banker")print("B. Carpenter")print("C. Farmer") user_input = input("What is your occupation? ") if user_input = A:	money = 100else if user_input = B:	money = 70else if user_input = C:	money = 50 print("You will start the game with",money,"dollars.")

				This code is to check a username/password combination. Find at least 4 things wrong with this code. (If the same mistake exists in more than one spot, that only counts as one item.) isAccessDenied=Falsewhile isAccessDenied	name=int(input("Enter your name: "))	password=int(input("Enter your password: "))	if name="Paul" or password="QBertsHammer":	print ("You may enter"	isAccessDenied=False	else:	print ("Invalid username/password")

				The randrange function returns only an integer value.

				True

				False

			

		

		
			
				What does the following code print to the console?print("cat" != "dog")

				What does the following code print to the console?print("lion" == "cat" or 99 != 88)

				What does the following code print to the console?if False:	print("Nissan")elif True:	print("Ford")elif True:	print("BMW")else:	print("Audi")

				The if...elif...else executes only one block of code among several blocks.

				True

				False

				It depends on expression used.

				There is no elif statement in Python.

				What is the output of the following code?x = 5while x >= 0:	print (x)	if x == "1":	print("Blast off!")	x = x - 1

				What is the output of the following code?x = 0while x < 10:	print (x)	x = x + 2
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				GLOSSARY
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				A

				Absolute Cell Reference – an absolute cell reference is one that does not change when it is copied. 

				Acceptable – able to be agreed on; suitable.

				According to – in agreement or accord with.  

				Acute angle – a type of triangle in which all the three internal angles of the triangle are acute, that is, they measure less than 90°. 

				Advantage – a condition or circumstance that puts one in a favourable or superior position.

				Algorithm – a set of rules for solving a problem in a finite number of steps.

				Analyze – to study something systematically and carefully.

				Append – to add something to the end of a piece of writing.

				Application – a computer program that is designed for a particular purpose.

				Archive – to store old records or documents so that you can reaccess them again in the future.

				Arrange – to plan, prepare for, or organize something.

				ASCII – a standard code, consisting of 128 7-bit combinations, for characters stored in a computer or to be transmitted between computers.

				Assume – to accept something to be true without question or proof.

				At least – as much as, or more than, a number or amount.

				Attachments – a computer file that is sent together with an email message. 

				Avoid – keep away from or stop oneself from doing (something).

				B

				Benchmarking – the act of measuring the quality of something by comparing it with something else of an accepted standard.

				Binary number – number, expressed as 0 or 1.

				Bishop – chess figure that moves from corner to 

			

		

		
			
				corner along squares of the same colour.

				Bit – also called a binary digit — a single, basic unit of information, used in connection with computers and information theory.

				Bold – text that is darkened to help emphasize.

				Boundary – a real or imagined line that marks the edge or limit of something.

				Bug – coding error in a computer program.

				Built-in – Included in a system by default, as a standard, or at the time of construction.

				Buffering – when a computer buffers information or buffers, it stores information temporarily in its memory while dealing with it or sending it.

				Byte – a group of bits, usually eight, processed as a single unit of data.

				C

				Cache – temporary storage space or memory that allows fast access to data.

				Calculation – a mathematical determination of the size or number of something.

				Camel – a large animal with a long neck, that lives in the desert and has one or two humps (= large raised areas of flesh) on its back.

				Canteen – a place in a factory, office, etc. where food and meals are sold, often at a lower than usual price.

				Category – (in a system for dividing things according to appearance, quality, etc.) a type, or a group of things having some features that are the same.

				Cell – a cell is a rectangular area formed by the intersection of a column and a row.

				CEO (chief executive officer) – the person with the most important position in a company.

				Certain – having no doubt or knowing exactly that something is true, or known to be true, correct, exact, or effective.

				Chart – a graphic representation, as by curves, of a dependent variable, as temperature, price, etc.; graph.

				Column – columns run vertically on the spreadsheet screen.
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				Compile – to translate (a computer program) from a high-level language into another language, usually machine language.

				Computer virus – an unauthorized program that inserts itself into a computer system and then propagates itself to other computers via networks or disks.

				Chase – to hurry after someone or something in order to catch him, her, or it.

				Combine – to (cause to) exist together, or join together to make a single thing or group.

				Common – the same in a lot of places or for a lot of people.

				Compare – to examine or look for the difference between two or more things.

				Compress – to press something into a smaller space.

				Condition – the particular state that something or someone is in.

				Consecutively – (of events, numbers, etc.) one after another without an interruption.

				Contain – to have something inside or include something as a part.

				Content – the ideas that are contained in a piece of writing, a speech, or a film.

				Convert – cause to change in form, character, or function.

				Core – one of several processing units working in parallel in a computer.

				Cover – put something on top of or in front of (something), especially in order to protect or conceal it.

				CPU – central processing unit: the key component of a computer system, which contains the circuitry necessary to interpret and execute program instructions.

				Customize – to modify or build according to an individual or personal specifications or preference.

				Cybersecurity – is the security of computers and users information.

				D

				Data – individual facts, statistics, or items of 

			

		

		
			
				information.

				DDoS – a method of attacking a computer system by flooding it with so many messages that it is obliged to shut down.

				Debugging – to detect and remove defects or errors.

				Decimal – any number used in the decimal system.

				Decrease – make or become smaller or fewer in size, amount, intensity, or degree.

				Declare – to announce something clearly, firmly, publicly, or officially.

				Define – to say what the meaning of something, especially a word.

				Deny – to say that something is not true.

				Desert – an area, often covered with sand or rocks, where there are very little rain and not many plants.

				Device – a machine, for example, a phone or computer, that can be used to connect to the internet.

				Differ – to be not like something or someone else, either physically or in another way.

				Depending on – to be determined or decided by (something).Digit – any one of the ten numbers 0 to 9.

				Disadvantage – a condition or situation that causes problems, especially one that causes something or someone to be less successful than other things or people. 

				Delay – the interval between one event and another.

				Determine – cause (something) to occur in a particular way.

				Digital – using data in the form of numerical digits.

				DNS Server – networking system in place that allows us to resolve human-friendly names to unique addresses.

				Download – to copy or transfer (data or a program) into the memory of one computer system from a larger one.

				E

				Electronic devices – a device that accomplishes its purpose electronically.
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				Encode – to convert (a message, information, etc.) into code.

				Exist – have objective reality or being.

				Expense – the cost required for something; the money spent on something.

				External factor – things outside that will have an impact on its success.

				Edge – the outer or furthest point of something.

				Either – used in negative sentences instead of "also" or "too".

				Employee – someone who is paid to work for someone else.

				Entire – whole or complete, with nothing missing.

				Evaluate – to judge or calculate the quality, importance, amount, or value of something.

				Exchange – the act of giving something to someone and them giving you something else.

				Expense – the use of money, time, or effort.

				Extension – the last part of the name of a computer file, which comes after a (.) and shows what type of file it is. 

				F

				Feature – something offered as a special attraction.

				Feedback – information or statements of opinion about something, such as a new product, that can tell you if it is successful or liked. 

				Fibre-optic cable – a glass or plastic fibre that has the ability to guide light along its axis.

				Field – any number of columns regularly used for recording the information.

				Fix – fasten (something) securely in a particular place or position.

				Formatting – the arrangement of text on printed output or a display screen, or a coded description of such an arrangement.

				Formula – the formula is a spreadsheet data type that will calculate a result and display it in the active cell.

			

		

		
			
				Freezing Columns and/or Rows – freezing is a technique that can be used in larger spreadsheets to assist in viewing the information on the screen. If a spreadsheet contains many rows, you can freeze the rows containing your heading labels so that as you scroll down in the sheet the headings stay at the top and line up with the appropriate data.

				Function – functions are built-in formulas that are used to enter either commonly used or very complex formulas.

				G

				Gender – the physical condition of being male or female.

				Graphical – represented by or relating to a graph.

				Guess – to give an answer to a particular question when you do not have all the facts and so cannot be certain if you are correct.

				Guideline – information intended to advise people on how something should be done or what something should be.

				H

				Header – a piece of text, such as a page number or a title, that appears at the top of every page in a document or book.

				Highlight – to attract attention to or emphasize something important.

				Hotkey – a key that starts a particular computer program or causes a series of actions to be performed automatically, sometimes when used in combination with another key.

				I

				Icon – an icon is a small image that represents a file, folder, or program.

				Identify – to recognize someone or something and say or prove who or what that person or thing is.

				Income – money that is earned from doing work or received from investments.
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				Indentation – a space left at the edge of a line of writing, or the process of leaving such a space.

				Insert – to put something inside something else.

				Instead – in place of someone or something else.

				Instructions – information about how to do, make or use something.

				Interaction – an occasion when two or more people or things communicate with or react to each other.

				Internal – existing, intended for, or happening inside a person, organization, place, country, etc.

				Ignore – refuse to take notice of or acknowledge; disregard intentionally. 

				Information – important or useful facts obtained as output from a computer by means of processing input data with a program.

				Initial – existing or occurring at the beginning.

				Input – data to be entered into a computer for processing.

				Internet – a vast computer network linking smaller computer networks worldwide.

				IP address – a code that identifies a computer network or a particular computer or other devices on a network, consisting of four numbers separated by periods.

				Italic – style of printing types in which the letters usually slope to the right.

				Iteration – the repetition of a process or utterance.

				L

				Laptop – a portable computer, usually battery-powered, small enough to rest on the user’s lap and having a screen that closes over the keyboard like a lid.

				Latency – the time required online or in a network for the one-way or round-trip transfer of data between two nodes.

				Leap year – a year that happens every four years and has an extra day on 29 February.

				Lie – to be in or move into a horizontal position on a surface.

				Lock – a device that prevents something such as a 

			

		

		
			
				door from being opened and can only be opened with a key. 

				Loop – a series of instructions in a program, performed repeatedly until some specified condition is satisfied.

				Lowercase – the small form of letters when they are printed or written.

				M

				Marital status – the fact of someone being married or not.

				Match – to choose someone or something that is suitable for a particular person, activity, or purpose.

				Measurement – a value, discovered by measuring, that corresponds to the size, shape, quality, etc. of something.

				Memory – the part of a computer in which information or programs are stored either permanently or temporarily, or the amount of space available on it for storing information.

				Moderate – average in amount, intensity, quality, or degree.

				Modem – an electronic device that makes possible the transmission of data to or from a computer via telephone or other communication lines.

				Modify – to make changes to something such as a vehicle, machine, or tool, so that it can be used for a different purpose or in a different way.

				Mp3 – the file extension for MPEG Audio Layer-3, a set of standards for compressing and downloading audio files from the Internet.

				N

				Naive – (of a person or action) showing a lack of experience, wisdom, or judgment.

				Natives – a person born in a specified place or associated with a place by birth, whether subsequently resident there or not.

				Negation – the contradiction or denial of something.

				Neighbour – (of a place or thing) be situated next to or very near (another).
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				a person living near or next door to the speaker or person referred to.

				Nested – (of similar objects of graduated sizes) placed or stored one inside the other.

				Network – a system of computers and peripherals, such as printers, that are linked together.

				Node – a place where things such as lines or systems join. 

				O

				Obtuse triangle – A triangle that has an angle greater than 90°.

				Online – Availability on the Internet or other computer network.

				Operating system – the collection of software that directs a computer’s operations, controlling and scheduling the execution of other programs, and managing storage, input/output, and communication resources.

				Operator – a symbol for expressing a mathematical operation.

				Opposite – having a position on the other or further side of something; facing something, especially something of the same type.

				Otherwise – differently, or in another way.

				Output – the information produced by a computer.

				Overwrite – If you overwrite a computer file, you replace it with a different one. 

				P

				Personal Computer – a compact computer that uses a microprocessor and is designed for individual use, as by a person in an office or at home or school, for such applications as word processing, data management, financial analysis, or computer games.

				Permanently – always and forever.

				Physical device – A physical device is a collection of hardware resources that have a common function in the network.

				Phishing – to send ruse e-mail with a link to a replica 

			

		

		
			
				of an existing web page, designed to fool users into submitting personal, financial, or password information.

				Pixel – the smallest element of an image that can be individually processed in a video display system

				Predefined – decided, set, or arranged before something is done.

				Prior – existing or happening before something else, or before a particular time.

				Processor – another name for the central processing unit.

				Programming – the act or process of planning or writing a program.

				Programming language – a high-level language used to write computer programs.

				Protect – o keep someone or something safe from injury, damage, or loss.

				Provide – to give someone something that they need.

				Q

				Quadrant – a quarter of an area.

				Quadratic equation – an equation that includes an unknown value that is multiplied by itself only once, and does not include an unknown value multiplied by itself more than once.

				R

				Range – a range is a group of cells in a spreadsheet that has been selected.

				Random – happening, done, or chosen by chance rather than according to a plan.

				Receive – to get or be given something.

				Recognize – to know someone or something because you have seen or heard him or her or experienced it before.

				Recur – to happen many times or to happen again.

				Reduce – to become or to make something become smaller in size, amount, degree, importance, etc.

				Regardless – despite; not being affected by 
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				something.

				Relative Reference – a relative cell reference is one that changes when it is copied.

				Remainder – in mathematics, the amount that is left when one number cannot be exactly divided by another.

				Remove – to take something or someone away from somewhere, or off something.

				Represent – to speak, act, or be present officially for another person or people.

				Require – to need something or make something necessary.

				Resilient – able to return quickly to a previous good condition after problems.

				Resize – alter the size of (something, especially a computer window or image).

				Respectively – separately or individually and in the order already mentioned (used when enumerating two or more items or facts that refer back to a previous statement).

				Respond – say something in reply.

				Responsibility – the state or fact of having a duty to deal with something or of having control over someone.

				Restore – bring back (a previous right, practise, custom, or situation); reinstate.

				Reverse – move backwards.

				Right triangle – a triangle in which one angle is a right angle (that is, a 90-degree angle).

				Rook – in the game of chess, a piece that can move along any number of squares in straight lines parallel to the sides of the board.

				Root – a solution of some equations (= mathematical statements).

				Rounded – a number made simpler but kept its value close to what it was.

				Row – rows run horizontally on the spreadsheet screen.

				S

			

		

		
			
				Salary – a fixed amount of money agreed every year as pay for an employee, usually paid directly into his or her bank account every month.

				Scale – a set of numbers, amounts, etc., used to measure or compare the level of something.

				Scoring system – the system of classifying according to quality or merit or amount.

				Scroll – to move text or other information on a computer screen in order to see a different part of it.

				Separate – to (cause to) divide into parts.

				Sequence – a series of related things or events, or the order in which they follow each other.

				Server – a computer that makes services, as access to data files, programs, and peripheral devices, available to workstations on a network.

				Share – have a portion of (something) with another or others.

				Shorten – make or become shorter

				Smartphone – the category of mobile devices with computer-like functionality.

				Software – the programs used to direct the operation of a computer, as well as documentation giving instructions on how to use them.

				Space – the dimensions of height, depth, and width within which all things exist and move.

				Specific – clearly defined or identified.

				Spreadsheet – table of data arranged in columns and rows often used in business and financial applications. Spreadsheet software programs are widely used computer applications that allow the user to organize large amounts of data.

				Statement – a definite or clear expression of something in speech or writing.

				Stone – a hard, solid nonmetallic mineral matter of which rock is made, especially as a building material.

				Storage device – a piece of computer equipment on which information can be stored.

				Store – keep or accumulate (something) for future use.

				Survive – continue to live or exist, especially in spite of 
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				danger or hardship.

				Symbol – a mark or character used as a conventional representation of an object, function, or process, e.g. the letter or letters standing for a chemical element or a character in musical notation.

				T

				Transistor – an electronic device that controls the flow of an electric current, most often used as an amplifier or switch.

				Transmission – the act or process of sending a message, picture, or other information from one location to one or more other locations by means of radio waves, electrical signals, light signals, etc.

				Transmit – to send or forward, as to a recipient or destination.

				Thirst – a feeling of needing or wanting to drink something.

				Tiredness – the state of wishing for sleep or rest; weariness.

				To-do list – a list of the tasks that you have to do, or things that you want to do.

				Tool – a device or implement, especially one held in the hand, used to carry out a particular function.

				Transfer – move from one place to another.

				Trek – a long arduous journey, especially one made on foot.

				Tune – adjust (a receiver circuit such as a radio or television) to the frequency of the required signal.

				U

				Unit – a quantity chosen as a standard in terms of which other quantities may be expressed.

				Update – to incorporate new or more accurate information in (a database, program, procedure, etc.).

				Upload – to copy or transfer (data or a program) from one’s own computer into the memory of another computer.

				Uppercase – capital letters as opposed to small letters 

			

		

		
			
				(lowercase). 

				User – a person who uses a computer.

				V

				Vacuum tube – also called, especially British, vacuum valve. An electron tube from which almost all air or gas has been evacuated: formerly used extensively in radio and electronics.

				Valid – (of an argument or point) having a sound basis in logic or fact; reasonable or cogent.

				Value – a number or symbol that represents an amount.

				Variable – a quantity or function that may assume any given value or set of values.

				Vice versa – used to say that what you have just said is also true in the opposite order.

				W

				Web page – a single, usually hypertext document on the World Wide Web that can incorporate text, graphics, sounds, etc.

				Website – a connected group of pages on the World Wide Web regarded as a single entity, usually maintained by one person or organization and devoted to a single topic or several closely related topics.

				Whether – (used especially in reporting questions and expressing doubts) if, or not.

				Wireless – communicating without connecting wires or other material contacts.

				Word processor – a program or machine for storing, manipulating, and formatting text entered from a keyboard and providing a printout. 

				Worksheet – a worksheet is the grid of columns and rows that information is inputted into.
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				Below is the link for a list of all Google Sheets features: https://support.google.com/docs/topic/9054603?hl=ru&ref_topic=1382883https://support.google.com/docs/topic/9054603?hl=en&ref_topic=1382883

				For practical tasks and projects in the Python programming language: https://www.practicepython.orghttps://pythonprogramminglanguage.comhttp://pythontutor.ruhttp://programarcadegames.com/index.php?chapter=labs
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Creating your first Spreadsheet

Now let's create a to-do list in Google Sheets.

1. To start the work open Google Drive (drive.google.com)

2. Click "NEW", select Google Sheets to create newfile in your Google Drive.

3. To rename a document click on “Untitled spreadsheet” field and write
"My to-dolist”".

Create the table and fill in the cells with the information as shown below.
. . o |
Whattodo Ousine  Pioiy o
Propar rpor about Submittomatn
Propore Bl 191207 wgonty S

‘The “Freeze" command pins cells to stay on the worksheet even when you scroll
up/down or scroll right/left (Picture 2).

You can select the command from “View" » “Freeze" menu, or drag the darker grey
line located on the left top of the worksheet to to the cell that you want pin.

» A 5 © o E
+\pame

Wnatto do

Deadine Priorty Note

Picture 2. Freezing the cells

Activity 2

Compare and discuss the spreadsheet applications below.

Apps os Multiple Cost.
user usage
MS Excel Win, Mac No $109.99
Openoffice Calc_| Linux, Win, Mac No Free
Numbers Only Mac No $19.99
Google Sheets ALOS Yes Free

@ Keep in mind
To resize column or
row click on the edge of the
column or row and drag.
To resize automatically, double
click on the edge of the column

or row.

s %o mme e

wodo  |ooatee|prodty
To combine several cells into
one, select multiple cells and
clickon ‘Merge cells'.

rsa. ¥

Prorty

If the cell is smaller than the
text inside, resize rows or use
“Text wrapping” command to
break the text into multiple
lines.

-y cod

I+ tn;gc -

Note
‘Submitto math toacher

1. Why dowe use spreadsheets?
2. What are the advantages of Google Sheets?

Terminology
to customize - GanTay - HacTpoUTL
to-dolist - OpbIHAANaTEIK KyMbICTap Tisiki
field - anian - none

below - Temerge - Hinke

cnucok gen

to resize - onUIEMiH G3rEpTY - UIMEHUTL PaIMEp
edge - eri - kpait

to combine - GipikTipy - 06beAUHUTE

to scroll - aiiangvipy - NpokpyuMBaTs
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Picture 1. Spreadshect

!3 Fact
Merrer's diaries tell

about papyrus spreadsheets
usedinancient Egypt.

Paper was one of only choices
for managing big amounts of
data.

Now, there are computers
to complete all the work for
us. VisiCalcis the first digital
spreadsheet. It performed
operations like writing data,
calculating numbers and
storing paper physically.
Nowadays, software lie Excel
or Google Sheets made digital
spreadsheets one of the most

SPREADSHEET

popular programs.

Do you track your expenses? Which apps or methods doyou use?

What is a spreadsheet?

Spreadsheet s an electronic table consisting of columns and rows (Picture 1). Using
Data Tables or Spreadsheets helps us to manage big amounts of information inan
easierway.

Spreadsheet features

Cell: Asingle data element in a spreadsheet.
Column: A vertical set of cells.

Row: A horizontal set of cells.

Table: A collection of columns and rows.

Worksheet (Sheet): Sets of rows and columns that make one entire spreadsheet.

Spreadsheet: The entire document containing all your worksheets. One:
spreadsheet can have several sheets.

Google Sheets

Inthis chapter we will use a Google Sheets online program. You can also work with
Microsoft Excel, Openoffice Calc or Numbers (for MacOS and iOS users).

Google Sheets features

With Google Sheets, you can organize data, create tables and use many other
features. The important feature of Google Sheets is that you can create and edit
any Operaling System, and free. Also,

spreadsheets inaweb browser online,
more than one user can work at the same time.

S\ Activity 1
1. How many rows, columns, and cells does the table below have?
2. What does the data stored inside the cells mean?

3. What does each column and row mean?
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