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.J»Aat

Sep 2024 Sep 2023 Change Programming Language Ratings Change
1 1 ﬁ Python 2017% +6.01%
2 3 ~ @ C++ 10.75% +0.09%
3 4 ~ £, Java 9.45% -0.04%
4 2 v G c 8.89% -2.38%
5 5 @ o 6.08% -1.22%
6 6 JS JavaScript 3.92% +0.62%
7 7 @ Visual Basic 2.70% +0.48%
8 12 3 =G0 Go 2.35% +1.16%
9 10 A D sa 1.94% +0.50%
10 11 ~ @ Fortran 1.78% +0.49%
1 15 A @ Delphi/Object Pascal 1.77% +0.75%
12 13 ~ 4 MATLAB 1.47% +0.28%
13 8 ¥ . PHP 1.46% -0.09%
14 17 ~ @ Rust 1.32% +0.35%
15 18 ~ (ﬁ R 1.20% +0.23%
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Python“Pros”

CKpUNTOBOCTb
KpoccnnatdopMeHHOCTb
[nHamunyeckaa Tunusayms
ABTOYynNpaBrieHne NamMaTbio

Open Source (PSF License Agreement)

ObLunpHaga BCTpoeHHasd bubnnoTeka moaynen
(“GaTapenkm B KOMNekTe”)

LleHTpann3oBaHHbLIX KaTtanor AOononHUTENbHbIX
Moayneu

OrpomMHoe KonmnMyecTBo MHPopMaLnm



Aucmpubymuasbl, JoOKymeHmauus

python.org
docs.python.org

www.anaconda.com/distribution/



YyebHUKU, CMambu U npoyee...

python.ru

pythonworld.ru
docs.python-guide.org/scenarios/
scientific/

www.python-course.eu
realpython.com

book.pythontips.com



A/lbmepHamuasbl

* Matlab
» Octave (octave.org) - cBobosiHas anbTepHaTMBa Matlab
* Julia (julialang.org) - Npon3BOANTESNILHOCTb

* R (www.r-project.org) - CTaTucTunKa



[Ipoepamma Kypca

> CnHTakcuc asblka Python

> O630p cTaHgapTHOM bUbnnoTekn

> BbluncneHuns n obpabotka gaHHbix: Nympy, Scipy, PANDAS

> Busyanusauug, rpadoukn: Matplotlib, Seaborn, Basemap, Cartopy ....

> CneuynanusunpoBaHHble moaynn: OBSPy .. ..

ocean.phys.msu.ru/courses/geodata/






Guido van Rossum
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dunocopckue nocmynamel (The Zen)

Kpacusoe nyulile, 4eM YPOIJINBOE.

. fIBHOe JIyullle, YeM HesIBHOe.

. IIpocToe nydyiie, 4eM CI0XKHOE.

CrnoxHoe mydllle, YeM 3allyTaHHOE.

«  TImockoe mydlile, 4eM BIIOKEHHOE.

Pa3spexeHHOe JyyYllle, 4YeM IIJIOTHOE.

. HYruTaeMOoCTh UMeeT 3HaYeHHUeE.

OcoOble crydyan He HACTOJIBKO 0COOBIe, YTOOBI HApylIaTh IIPaBUIIa.

»  [Ipu 9TOM IPAaKTUYHOCTL BaxkKHee Oe3YIIPEYHOCTH.

OmwubOKM HMKOTIa He JOJIXKHBI 3aMaTdYuBaThCS.

. Ecnu He 3aMaTyuBalTCA SBHO.

BcTpeTuB IBYCMEICTIEHHOCTD, OTOPOCH UCKYINIEHHE yTrafaTh.

JlomXeH CyIIeCTBOBATb OOUH — U, XKeJlaTeJIbHO, TOJIBKO OJIMH — OYEBUIHEBIN CII0CO0
cOoenaTh 3TO.

XOTS OH IIOHa4aJy MOXKeT ObITh M HE OUEBHUIEH, €C/IU Bl HE TOJIIaHell.

 (Cenyac nyullle, 4eM HUKOTTIA.

XOTS HAKOT[a 3a4acTylo Iy4Ile, 4eM NPSIMO cerdac.

Ecnu peanu3alinio CI0XKHO 00BSICHUTh — HAES IIJI0Xa.

Ecnm peanuzaiyio 1erko 00bSICHUTDL — Hesi, BO3MOKHO, XOPOIIIa.

» [IpocTpancTBa UMEH — OT/IMYHAA Belllb! [laBaliTe OymeM pmesnaTh ux OosbIe!



Paszsumue s3bika Python
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(@pe)

[Ipumep npoepammebl

datetime as dt

make string(*args):

comment

‘.join(args
'‘Hello'

‘world’
dt.date.today

make string(a, b, str(c), '!



False
None
True
and

as
assert
break
match

Karoueable ¢c/108d

class
continue
def

del

elif
else
except
case

finally
for
from
global
1f
import
in

is
lambda
nonlocal
not

or

pass
raise

return
try
while
with
yield
awalt
async



Built-in Functions in Python
abs() classmethod() filter() id() max() property() str()
all() compile() float() input() memoryview() range() sum()
any() complex() format() int() min() repr() super()
ascii() delattr() frozenset() isinstance() next() reversed() tuple()
bin() dict() getattr() issubclass() object() round() type()
bool() dir() globals() iter() oct() set() vars()
bytearray() divmod() hasattr() len() open() setattr() zip()
bytes() enumerate() hash() list() ord() slice() __import__()
callable() eval() help() locals() pow() sorted()
chr() exce() hex() map() print() staticmethod()




Tunsl OdHHbIX

- None

- Yncna

- CTpoKM

- BanTl

- Cnuckn (lists)

- Koptexn (tuples)

- CnoBapu (dictionaries)

- MHOXecTBa (sets)



Tunsl 0aHHbIX: None

null variable = None
not null variable = 'Hello There!"’

# The 1is keyword
1if null variable is None:

print('null variable is None')
else:

print('null variable is not None')

1if not null variable is None:
print('not null variable is None')
else:
print('not null variable is not None')

# The == operator
1T null variable == None:

print('null variable is None')
else:

print('null variable is not None')

1f not null variable == None:
print('not null variable is None')
else:
print('not null variable is not None')



Tunsl OdHHbLIX: YUuCad

int 25 Ox19 Oo31 0bl10101
float 25. 2.5e+1

complex 25.] 2.5e+1]j

X + Yy X —Yy X *y X /'y X //y X %Yy X

abs (x) int(x) ﬂoz)at(x complex(re, im) c.conjugate()
divmod(x, V) pow(X,Y) X ¥* y

X |y X "y X &y X << n X >> n ~X




Tunbl ddHHbIX: CMPOKU

‘allows embedded "double" quotes'

"allows embedded 'single' quotes"”.

'''Three single quotes''', """Three double quotes"""
s.capitalize s.format map s.isprintable s.partition s.splitlines
s.casefold S.index s.isspace s.replace s.startswith
s.center s.isalnum s.istitle s.rfind s.strip
s.count s.isalpha S.lisupper S.rindex S.swapcase
s.encode s.isdecimal s.join s.rjust s.title
s.endswith s.isdigit s.ljust s.rpartition s.translate
s.expandtabs s.isidentifier s. lower s.rsplit S.upper
s.find s.islower s.lstrip s.rstrip s.zfill

s.format s.isnumeric s.maketrans s.split



"He

Tunbl ddHHbLIX: CMPOKU

name = "Fred"
f"He said his name is {name}."
sald his name 1s Fred."

width = 10

precision = 4

value = decimal.Decimal("12.34567"
f"result: {value:{width}.{precision}}"

'result: 12.35"

t.join( (1, 'Y, fqwerty!

'l f qwerty’

Ill’ TZT’ I44I

‘1 2 44" .split("' '

‘1 2 44" ' replace(' ', "'



[1, [a]l, [a,

Tunsl OdHHbLIX: CNUCKU

c], [x for x in iterable], list(), list(iterable)

list = ‘abcd', 786 , 2.23, 'john', 70.2
list[0
abcd
list[1:3
/86, 2.23
list[2:
2.23, 'john', 70.200000000000003
list[-2
john
s[i] = X s[i:j] =t del s[i:j] s[i:j:k] =t del s[i:j:K]
s.append(x) s.clear() s.copy() s.extend(t) S *=n

s += t

s.insert(i, Xx)

s.pop([1])

s.remove(x)

s.reverse()




OcobeHHOCMU UChO0/1b308dHUA hamsamu

>>> g = []

>>> jid(a)
139677037319872

>>> b = a

>>> 1d(b)
139677037319872

>>> C = a.copy()

>>> id(c)
139676949584128

>>> b.append(1)

>>> a

[1]

>>> b

[1]

Cnucku a u b ucnonbayoT “0bLLyo NamMaTh”.
[ns co3gaHna caMmoCTOATESNTbHOM KOMUN HaA0 UCMoNb3oBaThb .copy()



OcobeHHOCMU UChO0/1b308dHUA hamsamu

>>> c=2
>>> d=C

>>> id(c)
140188934422800

>>> id(d)
140188934422800

>>> d=3

>>> C
2

>>> d

3

>>> id(d)
140188934422832

Ha camom gene, obbektamu ABNSAOTCA JaXe He nepemMeHHbIe, a UX 3Ha4yeHus!



Tunel OdHHBLIX: KOpMeMcU

(), (a), (a, b, c), (x for x in iterable), tuple(), tuple(iterable)
tuple = ‘abcd', 786 , 2.23, 'john', 70.2

tuple[0
abcd
tuple[1:3
786, 2.23
tuple|2:
2.23, 'john', 70.200000000000003
tuple[-2
john



[feHepamopbl

(x for x in iterable)

>>> gen = (2**1 for i in range(1,5))
>>> next(gen)

>>> next(gen)
>>> next(gen)
>>> next(gen)

>>> next(gen)

StopIteration

>>> gen = (2**i for i in range(1,5))

>>> for 1 in gen:
print(i)

R o0 A~AN



Tunbl OaHHbIX: c/108dpu

dict 1 2 3

'‘one': 1, 'two': 2, 'three': 3
dict(zip(['one', 'two', 'three’ 1, 2, 3
dict 'two', 2 ‘one', 1 'three', 3

dict({'three': 3, 'one': 1, 'two': 2

a.clear a.get a.pop a.update

a.copy a.litems a.popitem a.values

a.fromkeys a.keys a.setdefault




Tunbl OaHHbIX: c/108dpu

>>> dishes =
>>> keys = dishes.keys()
>>> values =

>>> # iteration

>>>n = ()

>>> for val in values:
e n += val

>>> print(n)

504

>>> list(keys)

['eggs', 'bacon', 'sausage',

>>> list(values)
[2, 1, 1, 500]

>>> del dishes['eggs']
>>> del dishes['sausage']
>>> list(keys)

‘spam', 'bacon’

dishes.values()

{'eggs': 2, 'sausage':

‘spam' ]

L,

'bacon':

L,

‘spam': 500}



Tunsl OdHHbIX: MHOMWecmasd

{}, {a}, {a, b, c}, {x for x in iterable}, set(), set(iterable)

set('some string' S
Iel’ Iil’ IOI

set('some string') © s

v, taty, ‘g, 'mt, 'nt, 't sttt
s.add s.difference update s.isdisjoint s.remove
s.clear s.discard s.issubset s.symmetric_difference
s.copy s.intersection s.issuperset s.symmetric_difference update
s.difference s.intersection_update S.pop | s.union S.update




Ycnosus

if x < 0:
X =0
print('Negative changed to zero')
elif x ==
print('Zero')
elif x == 1:
print('Single')
else:
print('More')

A=Y if X else Z



LIUK1bl

i=5

while i < 15:
print (i)
1 =1+ 2

for i in 'hello world':
if i = "'0":
break
print(i, end="'")

for i in 'hello world':
if i == 'a':
break
else:
print('BykBbl @ B CTpOKe HeT')



Bso0 / 8b1800

fo = open("foo.txt", "wb"

print ("Name of the file: ", fo.name

print ("Closed or not : ", fo.closed

print ("Opening mode : ", fo.mode

fo.close
fo.buffer fo.errors fo.mode fo.readline fo.truncate
fo.close fo.fileno fo.name fo.readlines fo.writable
fo.closed fo.flush fo.newlines fo.seek fo.write
fo.detach fo.isatty fo.read fo.seekable fo.writelines
fo.encoding fo.line buffering fo.readable fo.tell




Bsoo / 8bi800

# Write a file
with open("test.txt", "wt") as out file:
out file.write("This Text is going to out file!"

# Read a file
with open("test.txt", "rt") as in file:
text = in file.read

print(text

a=input
1234

a
Out[33]: '1234°



PyHKUUU

def functionname( parameters
"function docstring"
code
return [expression

def changeme(mylist
"This changes a passed list into this function"”

print ("Values inside the function before change: ", mylist
mylist[2]=50

print ("Values inside the function after change: ", mylist
return

mylist = [10,20,30
changeme(mylist
print ("Values outside the function: ", mylist



PyHKUUU

def printinfo( name="Alex", age=35
"This prints a passed info into this function"
print ("Name: ", name
print ("Age ", age

printinfo(age = 50, name = "miki"
printinfo(name = "miki"
printinfo(age = 50

printinfo (50, "miki"



PyHKUUU

def printinfo( argl, *vartuple, kwarg
"This prints a variable passed arguments”
print("Output is: "
print('argl', argl
for var in vartuple:
print(var
for i in kwarg:
print(i, kwarg[i

return
printinfo(10, g=15 argl 10
printinfo(70, 60, 50 ,e=3, r=0 q 15
argl 70
60
50
e 3

r o



/1amb0a-pyHKuUU

x = lambda a : a + 10

x = lambda a, b : a * b



PyHKUUU-2eHEPAMOPbI

>>> def gen(a, b):
for 1 in range(a):
yield 2**1 / b

>>> gf = gen(7, 5)

>>> for i in gf:

print (i)
0.2
0.4
0.8
1.6
3.2
6.4
12.8 >>> gf = gen(2, 2)

>>> next(gf)
0.5

>>> next(gf)
1.0

>>> next(gf)

StopIteration Traceback (most recent call last)



O6/1acmb 8UOUMOCMU hepeMeHHbIX

scope test
do local
spam = "local spam"

do nonlocal
nonlocal spam

spam = "nonlocal spam"
do global
Sspam
spam = "global spam"
spam = "test spam”
do local
"After local assignment:", spam
do nonlocal
"After nonlocal assignment:", spam
do global
"After global assignment:", spam
scope_ test
"In global scope:", spam

After local assignment: test spam

After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam

In global scope: global spam



Kaaccel

class MyClass:
""YA simple example class"""

1 = 12345

def init (self, A):
self.A = A

def f(self):

return self.i, self.A

g = MyClass (0

print(qg.f

isinstance | issubclass getattr setattr delattr




NCK/roYeHUs

try:
some code
except (A, B) as e:
code 1
except C:
code 2
finally:
common_code

while True:
try:
X = int(input("Please enter a number: "))
break
except ValueError:
print("Oops! That was no valid number. Try again..")
except KeyboardInterrupt:
print('Bye!")
break



NCKroYeHUSs

with A as a, B as b:
code

try:
: raise NameError('HiThere'
. except NameError:
print('An exception flew by!’
raise

An exception flew by

Traceback (most recent call last
File "<stdin>", line 2, in <=module

NameError: HiThere



NCKroYeHUSs

class B(Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:
try:
raise cls()
except D:
print("D")
except C:
print("C")
except B:
print("B")



Python 3.8

Onepaunsi NPUCBaNBAHUS BHYTPU BbIPaXKEHWI ;=

if (n := len(a 10:
print(f"List is too long ({n} elements, expected <= 10)"

MO>XHO yKa3aTb, Kakne napamMeTpbl QYHKLINA MOXHO NepeaaBaTh Yepes CUHTAKCUC
MMEHOBAHHbIX apPryMEHTOB, a Kakue HeT

def f(a, b, /, ¢, d, *, e, T):
print(a, b, ¢, d, e, f

f(10, 20, 30, d=40, e=50, f=60) # OK
f(10, b=20, c=30, d=40, e=50, f=60 # owmbka, b He mMoxeT ObIThb

# VMMEHOBAHHbIM apryMEHTOM
f(10, 20, 30, 40, 50, f=60 # owmbka, e o06g3aH bbIiTh

# WMEeHOBAaHHbIM aprymeHTomM



Python 3.10

HoBbI onepaTop CONOCTaBAeHNS C 06pa3LoM

def http error(status):
match status:
case 400:
return "Bad request"”
case 401|403|404.:
return "Not allowed"
case 418:
return "I'm a teapot™
case
return "Something else"



