School:

Date:

Teacher‘s name:

Grade:

Number present: | absent:

Topic of the lesson: Safety training. History of programming languages. Compilation and interpretation

Learning objective(s)
that this lesson is
contributing to

Know and use components of an integrated software development environment Phython

Lesson objectives All learners will be able to: create a project, save it, start compilation

Most learners will be able to: find and fix errors.

Some learners will be able to: solve more complex problems

Assessment Criteria 1. Students in the picture name the interface elements.

2. create and save the project, start compilation, start the created
3. Determine why errors and correct

Value links

computer science, personal responsibility for the results of their work

Education of an emotionally positive orientation to practical activities, interest in

Previous learning

Students have already developed projects in the IDE and in this lesson will repeat its

capabilities.
The activation of existing knowledge is carried out through group work
Cross curricular links with robotics
Time Planned activities Resources

Beginning
5 min

In the modern world, it's prestigious to be part of the IT industry. Fewer
students want to be firefighters, pilots and astronauts - most dream of
becoming the second Zuckerberg, Durov or Mask, develop virtual reality,
create incredible digital images and products.

Knowledge Python, one of the most popular programming languages,
opens the way to the leading IT companies in the world: Google, AHgekc,
Mail.Ru, Youtube, Instagram.
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So, the Python programming language was conceived by Dutch
programmer Guido van Rossum in the 1980s. Van Rossum began its
creation in December 1989 at the Center for Mathematics and Computer
Science in the Netherlands. Python was conceived as a descendant of the
ABC programming language. Unlike his ancestor, Python was supposed to
be able to handle exceptions and interact with the open-source operating
system Amoeba, developed in 1983 at the Free University of Amsterdam.
In 1991, van Rossum published the code for his programming language.
He began to gain popularity on the Internet. In 1994, thanks to an increase
in the number of users, the comp.lang.python group was created - the
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main forum of the Python language.
Guido van Rossum

Python was not named after the snake. At the time of the creation of the
language, Guido van Rossum was passionate about watching comedic
Monty Python Air Circus. In honor of the main character of this series,
Monty Python, the language got its name.

Now Python is an actively developing high-level multi-purpose
programming language. It supports several of the most popular
programming paradigms now, such as structural, object-oriented,
functional programming and others ... The popularity of the language is
promoted by the fact that it complies with the standards of the American
National Institute of Standards and the International Organization for
Standardization. Python is one of the five most popular programming
languages by the end of 2016. The reference Python implementation is the
CPython interpreter; it is compatible with most of the platforms that are
actively used today. This interpreter is distributed under the free Python
Software Foundation License.

Guido van Rossum is still an active participant in the development of the
Python language. Among developers, he is known as the "Generous
lifelong dictator of the project.” This means that he continues to monitor the
development of the language and makes final decisions on its
development, when necessary.

Why is Python so popular? To begin with, Python is a multi-purpose
language. It can be equally well used for the development of any programs
and their testing. For example, Google makes extensive use of Python for
its search engine. Most of YouTube’s popular video hosting was written in
Python. Python is also used in animation graphics, scientific computing,
and hardware testing.

HpOCTOTa U MMHUMAJIU3M

VIPEOUROKI%

Python was designed so that programs on it were easy to read and also
easy to develop. In order to write a program in Python, you do not need
much code. For example, the following program, consisting of a single line,
displays the text “Hello!” On the computer screen.

print (‘'Hello!")

Since less code is needed to write programs, they are developed faster




and are easy to read. The Python language turned out to be so easy to use
that they began to use it to teach students how to program, although
initially this goal was not set.

Most Python programs run unchanged, regardless of which platform they
are used on. That is, in most cases, a program written in Python will work
equally well on various operating systems, such as Windows, Linux, and
Mac OS. Python programs integrate easily with components written in
other programming languages, such as C, C ++, and Java.

The standard Python language libraries initially implement many features
that can be useful when writing a wide variety of programs. In addition to
extensions, Python also supports libraries written by other developers,
which further increases the available functionality.

Middle
30 min

Programs are written in special programming environments. Let's open the
Python programming environment:

Start—> Python 3.4 —> IDLE (Python GUI) —> File —> New File

OTKpbITb Ccpeny nporpammupoBaHna Python:

Myck => Python 3.4 => IDLE (Python
GUI) => File => NewFile

& Python 340 Shell

Python 3.4.0 (v3.4.0:04£714765c13, Mar 16 2014, 1%:25:23) [MSC v.1600 &4 bit (AM _ |
DE4)] on win32 ¥
Type "copyright®, "credits® or "licemse()” for more information.
33>

_A& Python 340 Untitled == =
File Edit Format Run Options Windows Help
-|

So, let's write the first program that will display a message «Hello, World!»
To do this, just type the following code:

print(“Hello, World!”)

print - output function (command).
Record in a notebook:

Output function:

print (“text”)




MepBas nporpamma:

print ("Hello, World!!”)

3anuchk B TeTpagsb! 3anyck nporpamMmMbi:
Knasuwa F5
OyHKL A BbIBOAA:! nu B MeHto:

) Run => Run Module
print (“TexcT”)

The second thing we will learn is the variable and the assignment
operator. (We are writing a new program).

message = ‘Hello, World!’

print(message)

A variable is a quantity that has a name, type, and value. The value
of the variable can be changed while the program is running. In the
program, we created a variable called message, assigned a string value to
it ‘Hello, World!’ , and therefore this variable has adopted a string type.

The “=" sign is an assignment operator.

MNepeMeHHas u onepaTtop npucBanBaHns

message = 'Hello, World!’
print (message)

message — NepemMeHHas
= —ofeparop npuceaneaHuA

MepemMeHHasA — 3TO BENNYMHA,
MMerLLasa UMS, TUN U 3HaueHne. 3HaueHue
nepeMeHHON MOXXHO U3MEHSATL BO BpeMs
paboThbl NPOrpaMMbl.

Variable names may consist of:
» Latin letters (lowercase and uppercase letters are different!)

* Russian letters (not recommended)




* Numbers (a name cannot begin with a number and consist only of numbers)
* The underscore

Cannot be used in variable names:

* Gaps

« Signs +, -,>, <, =, (),! and etc.

* Python keywords

meHa nepemMeHHbIX

iIMeHa nepeMeHHbIX MOryT COCTOATb U3:

=[laTuHCKNe ByKBbI (CTPOMHbIE U 3arnaBHbie OyKBbI
pasnuyarTcal)

=Pycckue OyKBLI (He peKoOMeHAOyeTcA)

=L lnhpbl (MMA HE MOXET HaUMHATBLCA C LUdpbl U
COCTOATL TOMbKO U3 UNUdp)

»3HaK NoAYEPKUBAHUS _

Henb34a ncnonb3oBaTb B UMEHAX NEPEMEHHbIX:
=[Tpoben.l
=3Haku +,- > <= (), ' v gp.
=KntoyeBble cnoBa A3bika Python

You cannot use Python language keywords as variable names.

Keywords are words in a programming language that have a special meaning once
r all assigned to them. These include the names of functions, operators, and more.

ample, the print function is a keyword that cannot be used as a variable name. Later
Il explore other functions.

Henb349 Ncnonb30BaTb Kak UMEeHa nepemMeHHbIX
Knouesble criosa a3blka Python:

False class finally is return
None continue for lambda try
True def from nonlocal while
and del global not with

as elif if or ield
assert else import pass C_ print

break except in raise




Let's move on to acquaintance with mathematical operations. (Create a new file).

Create two integer variables and ask the computer to add them.

a = 78001457
b = 2546880
c=a+b
print(c)
MaTtemaTundyeckne onepauun
a = 78001457
b = 2546880
c=a+b
print (c)
a =178
b = 25
c = (a-b)*(atb) /27
print(c)

Variable ¢ can be assigned an integer mathematical expression:
¢ = (a-b)*(at+b)/27

Other mathematical operations:

X+y Addition

X-y Subtraction

X*y Multiplication

xly Division

xIly Getting the integer part from division
X%y Remainder of the division

-X Change the sign of a number

abs(x) The absolute value of a number
divmod(X, y) Couple (x /'y, x % y)

X **y Exponentiation




Npyrve maremaTmyeckue onepawuum:

x+y CnoxeHue

X-y BbluutaHue

x*y YMHOMXeHKWe

x/y Jenenve

x/ly Mony4yeHUe LenoiyacTn oT geneHua
x%y OcTaToK OT geneHus

-X CmeHa 3HaKaumncna

abs(x) Mogynb yucna

divmod(x,y) Napa(x//v,x %)
x ¥*y BosseaeHue B cTeneHb

Input function.

In order to assign a variable a value entered from the keyboard, the input()
function is used. We will write and run the following program:

name = input(“Enter your name: ¢)

print(“Hello, ¢, name)

Change the program so that it displays an exclamation point at the end.

Record in a notebook:

Line input:

s = input(“Enter the string: *)

“Enter the string: “ - appeal to the user (not necessary, but very

desirable)

QyHKUME BBOAA

name = input(“Beegure cpoe mmsa: )
print (“lpueeT, ", name)

M3smeHuTe nporpammy Tak, uTobbl OHa BbIBOAWNE B
KOHL|e BOCKNULATENbHbIA 3HAK.

3anuchb B TeTpaab!

BBog cTpoku:

s = input(“BeeguTe cTpoky: “)

“BesemuTe cTpoxy: “ — obpalljeHVe K nonb3oBaTento
(He obazaTernbHO, HO OUEHDL JKeNaTenbHO)

By default, the Python interpreter understands all the entered data as

strings, so if we want to get a number, then the string will have to be converted to




a number.

Converting to an integer type and entering an integer:

Record in a notebook:

Entering an integer:

n = int(input(“Insert the number: ))

That is, we attach another function of conversion to an integer on the input
function.

Record in a notebook:

Conversion function to integer type:

n =int (s)

Convert to string type function:

s =str (n)

Mo ymonuaHuio Bce BBeAEHHBIE JaHHble
UHTepnpeTaTop MUTOHA MOHUMAET, Kak CTPOKW. [oaTomy,
€CNK Mbl XOTUM MOMYYUTL YUCMO, TO CTPOKY NpUAETCH
npeobpa3oBaTb B YMCHO.

3annuchb B TeTpaib!

Beog uenoro yucna:

n = int (input (“"Beemgure umcino: “))
®yHKUMA Npeobpa3oBaHns K LIeNoYNCIEHHOMY TUNYy:
n = int(s)

®YHKLMA Npeobpa3oBaHus K CTPOKOBOMY TUMY:

s = str(n)

The task. Write a program that receives two numbers as an input and
displays their sum.

a = input(""Insert the number a: ™)

b = input(**Insert the number b: ")

sum = a+b

print(“a+b= “, sum)

Why is the program not working correctly? (Because all entered data by a
computer is understood as strings) What can | fix in a program so that it works
correctly?

The correct option:

a = int(input(**Insert the number a: "))

b = int(input(*'Insert the number b: **))

sum = a+b




print(“a+b= “, sum)

3apaHue. HanuwwuTe nporpaMmy, koTopas nony4aer
Ha BXOZ [ABa yucna U BbIBOAUT UX CYyMMY:

a = input(“Beemure umcno a: “)
b = input (“Beemure umcno b: )
sum = atb

print (“atb=", sum)

Mouyemy nporpamma paboTaeT HenpaBUNbHO?
Yt0 ucnpaeute B Nporpamme, 4yTobbl OHa paboTana
NpaBuUnsEHO?

Task. In each line, determine the type and value of the variable:

a=>5

n = input() # user enters a number 8
c =int(n)

d =a*c

d=d-a

s = “Pamambaxapymamoypy”

d=n+a

m = n+s

Record in a notebook:

# Comments on the program, the computer does not read them

3apava. B kaxxgoi cTpoke onpefenuTe TUM U 3HAUEHWe
nepemMeHHON:

=5

input() #fiuenmoBexk BBOIMT LMbpy 8
int (n)

a*c

d-a

“PamMaMBaxapyvMaMOvpy’”’

nta

= nts

BanwnppEaaBbe
I

3anuck B TeTpadb!

# KoMMeHTapuM K MIpOoTrpaMMe, KOMIIBIOTED
# MX He uUMTaeT




Random number generator

Record in a notebook:

The function of generating a random integer from the segment [x, y]:
import random

a = random.randint(x,y)

[eHepaTop crnyyYyanHbIX Ynucen

3anuchb B TeTpaab!

DYHKUMA reHepaLum crnyyaidHoro Lienoro ymcna us
oTpeska [X,y]:

import random
a = random.randint (x,v)

Students try to solve problems on their own:

1) Display the three numbers entered from the keyboard in the reverse
order of their entry.

2) Enter two numbers from the keyboard and display the integer part from
dividing the first by the second.

3) Enter the base and height of the triangle from the keyboard and display
the area of the triangle.

4) Enter the two legs of the triangle from the keyboard and bring
hypotenuse. (The square root is exponentiation (1/2))

5) Generate a random two-digit number, display this number, as well as the
sum and product of its digits.

To get the numbers, use an integer division by 10 and take the remainder of
the division by 10. Example for the number 47:

47//10=4

47%10=7




3agaHung

1) BelBECTM Ha 3KpaH TpU BBEAEHHLIX C KNaBUaTypbl Yyucna B
nopsake, obpatHoM UX BBOAY.

2) BeecTu c knaBMaTypbl ABa UMCra U BbIBECTU LEMYH YacTb
OT AENEeHNA NepBoro Ha BTOpoe.

3) BeecTu c knaBMaTypbl OCHOBAHWE W BbICOTY TPEYronbHUKa U
BbIBECTU MMOWaAb TPEYronbHKKA.

4) BeecTu ¢ KnaBnaTypbl ABa KaTETA U BLIBECTU MUMOTEHY3Y.
(KBagpaTHeIi KOpeHb — 3TO BO3BeAeHWe B cTeneHb (1/2) )
5) CreHepupoBaTe cny4yalHoe ABY3Ha4YHOE YWUCMO, BLIBECTU Ha
3KpaH 3TO YWCMO, a TakKe CyMMY W MPOU3BeAeHNe ero

LMcop.

[na nonydyeHusa umdp Ucnonb3yinTe LenoUYUCneHHOe
genexne Ha 10 u B3aTMe ocTaTKka oT geneHnd Ha 10.
Mpumep ona uicna 47:

47/110=4 47%10=7

Grading

Balance wheel

End
5 min

Homework:

Install IDLE programming environment on the computer. (Downloading
from the Internet according to the instructions or saving the installation file
to removable media).

Write a program:

1) Enter the base and height of the trapezoid and display the area of the
trapezoid.

2) Get a random three-digit number, print this number and the sum of its
individual digits.

3) A program that calculates the age of a person in hours.

o [lomallHee 3agaHue:

YCTaHOBUTb Ha KOMNbLIOTEP cpeay
nporpammuposaHus IDLE Python.

Hanucate nporpammbi:

1) BBeCTn OCHOBaHWA U BbICOTY Tpaneyum u
BbIBECTU NNoLlaab TpaneLuu.

2) lNony4unTb cnyyanHoe Tpex3HauyHoe Yucno,
BbIBECTM 3TO YUCIIO N CYMMY €ro OTAENbHbIX
Lncpp.

3) lNporpamma, KOTOpaa paccYUTbIBAET BO3pacT
YyenoBeKa B Yyacax.

Differentiation — how do you plan to give Assessment — how are you Health and Safety

How do you plan to challenge the more learning?

more support? planning to check learners’

able learners?

At the stage of consolidation, less capable | Formative assessment of Compliance with safety
students are offered various stages. previously acquired knowledge. [precautions when moving students




At the stage of practical work,
students are evaluated according
to the criteria

around the class during group work
"Carousel”, TB when working at
the computer.




