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�ÝDVEFV§ <4�E4FO

�9D9>F9D8V 6<;G4?<;4J<O?4G8O§ A97V;7V Fµ:ODO@84@4EO@9A :ÝA9 BAO§ 89D9>F9D8V F4?84G CDBJ9EVA897V 
@4§O;8O?O�O@9A F4AOEFODG. %B84A >9=VA, Python-84�O 6<;G4?<;4J<OAO§ A97V;7V >VF4CI4A4EO D9FVA89 Matplotlib-FV§ 
A97V;89DVA, BAO§ Pyplot @B8G?VA :ÝA9 A97V;7V HGA>J<O?4DOA (plot, title, legend, grid, show) @9§79DFG >í;89?98V.

%BA84=-4�, 8ÝDVE Matplotlib :ÝA9 Seaborn >VF4CI4A4?4DOAO§ 4DFO�LO?O�F4DO @9A >9@LV?V>F9DVA E4?OEFODG�4 :ÝA9 
F<V@8V 7D4H<>4?O� 59=A9?9G8V§ A97V;7V CD<AJ<CF9DVA (4=�OA8O�, �4D4C4=O@8O?O�, E4?OEFOD@4?O?O�) F¯EVA8VDG79 
54�OFF4?�4A.

https://gamma.app/?utm_source=made-with-gamma


�57V77V EµD4�F4D

�9D9>F9D8V 6<;G4?<;4F<O?4G 8979AV@V; A9 :ÝA9 BAO§ @4�E4FO �4A84=?1.
Matplotlib 8979AV@V; A9 :ÝA9 BAO§ Pyplot @B8G?V �4?4= :µ@OE VEF9=8V?2.
Matplotlib :ÝA9 Seaborn >VF4CE4A4?4DOAO§ A97V;7V 4=OD@4LO?O�F4DO A989?3.
&<V@8V 89D9>F9D8V 59=A9?9G8V§ A97V;7V CD<AF<CF9DV �4A84=?4.
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�OA�4L4 @47@µAO (B578AB5@)
�5@5>B5@4V 687C4?874F8O?4C

�9D9>F9D8V 6<;G4?<;4J<O?4G 4 5µ? 4�C4D4FFO 7D4H<>4?O� F¯D89, O�A< :4= >í;59A F¯EVAG79 O§�4=?O 9FVC µEOAG CDBJ9EV. �AO§ A97V;7V @4�E4FO - 
>¯D89?V 89D9>F9D8V 484@ @<O F9; �45O?84= 4?4FOA CVLVA79 F¯D?9A8VDG. �<;G4?<;4J<O 89D9>F9D @9A 5V?V@ 4D4EOA84�O ">íCVD" 5B?OC F45O?48O. �? 
89D9>F9D 4D4EOA84�O �4FOA4EF4D @9A F9A89AJ<O?4D8O, EBA84=-4� 4AB@4?<O?4D8O (L9F>V @ÝA89D8V) 4AO� 54=�4G�4 :ÝA9 L9LV@ �45O?84G ¯89DVEVA 
:989?89FG79 >í@9>F9E98V.

Matplotlib >VB4?E4A4AO

Matplotlib 4 5µ? Python 89D9>F9D 6<;G4?<;4J<OEO ¯LVA 9§ >9§ F4D4?�4A :ÝA9 :<V C4=84?4AO?4FOA >VF4CI4A4. �AO§ 9§ F4AO@4? 9D9>L9?V7V - <>9@8V?V7V; 
>íCF979A C4D4@9FD?9D8V (F¯EF9D, EO;O� EF<?P89DV, 59?7V?9D) 54CF4G�4 5B?48O. Pyplot 3 5µ? 54D?O� 7D4H<>4AO :4E4G ¯LVA �B?84AO?4FOA 'A97V;7V' 
@B8G?P. �? MATLAB <AF9DH9=EVA9 µ�E4E >B@4A84?4D�4 A97V;89?98V.

�97V;7V HGA>J<O?4DO: plt.plot() (89D9>F9D A97V;VA89 EO;O� EO;48O), plt.title(), plt.xlabel(), plt.ylabel() (F4�ODOC C9A BEP 4F4G?4DOA BDA4F48O), plt.legend() (4§O; 
�BE48O), plt.grid(True) (FBD EO;O�F4DOA >íDE9F98V) :ÝA9 plt.show() (7D4H<>FV Q>D4A�4 LO�4D48O). Matplotlib ÝDF¯D?V 7D4H<>F9D8V �B?84=8O: EO;O�FO�, 
54�4A4?O, A¯>F9?V>, 8í§79?9>, 7<EFB7D4@@4?4D, boxplot, >BAFGD?O� :ÝA9 F.5.

Matplotlib 6ÝA5 Seaborn

Python-84 6<;G4?<;4J<O ¯LVA >9§VA9A �B?84AO?4FOA 9>V A97V;7V >VF4CI4A4 3 Matplotlib :ÝA9 Seaborn. Matplotlib 3 5µ? A97V; 59A <>9@8V?V>. �? 7D4H<>F9D8V 
Aí?89A E4?G�4 @¯@>VA8V> 59D98V :ÝA9 FB?O� 54�O?4G8O �4@F4@4EO; 9F98V. �9@LV?V7V: Ý89@V 7D4H<> ¯LVA íF9 >íC >B8 :4;G >9D9> :ÝA9 59;9A8VDG8V 
�B?@9A :4E4G �4:9F.

Seaborn 3 EF<?<EF<>4 :ÝA9 EF4F<EF<>4?O� FµD�O84A 7D4H<>F9D �µDG ¯LVA �B?84AO?48O. �µ? Matplotlib A97V;VA89 :4E4?�4A :B�4DO 89§79=897V >VF4CI4A4. 
Seaborn Matplotlib-FV§ �<OA C4D4@9FD?9DVA 46FB@4FFO F¯D89 í;VA9 4?OC, F4DFO@8O :ÝA9 F¯EVAV>FV >íDVAVEF9D :4E4G�4 @¯@>VA8V> 59D98V. �? 
EF4F<EF<>4?O� @¯@>VA8V>F9D@9A (@OE4?O, regplot, boxplot) 5VD79 >9?98V :ÝA9 FV>9?9= Pandas DataFrame-C9A :µ@OE VEF9= 4?48O.
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�5D5>F5D4V 687G4?874F8O?4G

�9D9>F9D8V 6<;G4?<;4J<O?4G - 5µ? 4�C4D4FFO 7D4H<>4?O� F¯D89, O�A< :4= >í;59A F¯EVAG79 O§�4=?O 9FVC µEOAG CDBJ9EV. �AO§ A97V;7V @4�E4FO - >¯D89?V 
89D9>F9D8V, E4A84D :ÝA9 >9EF9?9D@9A >íDE9FV?79A 89D9>F9D8V 484@ @<O F9; �45O?84= 4?4FOA CVLVA79 F¯D?9A8VDG. �4E�4 Eí;59A 4=F�4A84, 6<;G4?<;4J<O 
89D9>F9D @9A 5V?V@ 4D4EOA84�O ">íCVD" 5B?OC F45O?48O.

�9DFF9G 89D9>F9DV :<V >í?9@8V :ÝA9 �µDO?O@8O� :4�OA4A >¯D89?V 5B?OC >9?98V. �79D 5V; B?4D8O F9> �4�4; ¯EFVA89 A9@9E9 >9EF989 E4?OEFODE4�, B?4D8O§ 5VD-
5VDV@9A >íC BDF4� AÝDE9EV :B� E<O�FO >íDVA98V. �4E�4 :4�OA4A, 5µ? íDA9>F9D 7D4H<>F9D :ÝA9 8<47D4@@4?4D 4D�O?O >íDA9>V :ÝA9 >BAJ9CFG4?8O F¯D89 
F¯EVD@9?98V. �OE4?O, G4�OFFO� �4F4DO EO;O�FO� 8<47D4@@4 >íDE9F>VLFV§ @ÝAVAV§ G4�OF 4D4?O�OA84 �4?4= íE9FVAVA A9@9E9 Fí@9A89=FVAVA >íDE9F9 4?48O, 4? 
L4LOD4§�O 8<47D4@@4 9>V 4=AO@4?O 4D4EOA84�O �B?84AO?�4AA4A �4;VD7V �4FOA4EFO Lµ�O? 4AO�F4= 4?48O.

�<;G4?<;4J<O �4;VD 89D9>F9D8V F4?84G ¯89DVEVAV§ EB§�O @4§O;8O >9;9§V D9FVA89 >9§VA9A F4AO?8O. �µ? >9; >9?79A 4A4?<F<>4?O� �BDOFOA8O E4C4EO F9> 
9E9CF9G8V§ 8Ý?8V7VA9 �4A4 9@9E, EBAO@9A �4F4D AÝF<:9?9D8V 8Ý? :9F>V;9 5V?G @¯@>VA8V7VA9 89 54=?4AOEFO 5B?�4A8O�F4A.

�4FOA4EF4D @9A F9A89AJ<O?4D
�9D9>F9D 4D4EOA84�O �4FOA4EF4D @9A F9A89AJ<O?4D8O 4AO� 54=�4= 
4?48O

�AB@4?<O?4D8O 4AO�F4G
�AB@4?<O?4D8O :ÝA9 Q>EFD9@4?8O (L9F>V) @ÝA89D8V 4AO�F4= 4?48O

�§4= B�G
��G�4 B§4= EF<?P@9A F9§89EFVDV?79A LB?G8O µEOA48O

,9LV@ �45O?84G
,9LV@ �45O?84G ¯89DVEVA :989?89F98V

%BAO@9A �4F4D, 6<;G4?<;4J<OAO§ CE<IB?B7<O?O� 4EC9>FVEV 54D: 484@84D 6<;G4? 4�C4D4FFO 54E�4 @B84?P8O?O�F4D�4 �4D4�4A84 F9;VD9> :ÝA9 4AO�OD4� 
F¯EVA98V. �ÝF<:9EVA89, <AHB7D4H<>4?4D, <AF9D4>F<6FV 54�O?4G F4�F4?4DO :ÝA9 6<;G4?8O 9E9CF9D �4;VD7V �O?O@84D @9A 5<;A9EFV§ �µDO?O@OAO§ 5í?V7VA9 
4=A4?8O.

�EO?4=L4, 89D9>F9D 6<;G4?<;4J<OEO F9> «AÝF<:9?9D8V >íDE9FG FÝEV?V» �4A4 9@9E, EBAO@9A �4F4D 4A4?<F<>4?O� B=?4G FÝEV?V, 4LO� 54=?4AOE FV?V :ÝA9 
4�C4D4FFO µEOAG�4 4DA4?�4A F<V@8V �µD4? 5B?OC F45O?48O.
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Matplotlib

Matplotlib 4 5µ? Python 89D9>F9D 6<;G4?<;4J<OEO ¯LVA 9§ >9§ F4D4?�4A :ÝA9 :<V C4=84?4AO?4FOA >VF4CI4A4. �? �O?O@ A9@9E9 5<;A9E 5B?EOA, >9; >9?79A 9E9CF9G >9§VEFV7VA897V >9; 
>9?79A 8<47D4@@4AO :4E4G�4 @¯@>VA8V> 59D98V. �µ? >VF4CI4A4AO �4D4C4=O@ EO;O�FO 7D4H<>484A 54EF4C F9D9§ >íCí?L9@8V 5B?:4G 89D9>F9DVA 6<;G4?<;4J<O?4G�4 89=VA :4E4G ¯LVA 
C4=84?4A4 4?4@O;. �AO§ 9§ F4AO@4? 9D9>L9?V7V <>9@8V?V7V, >íCF979A C4D4@9FD?9D 54D: F¯EF9D, EO;O� EF<?P89DV, 59?7V?9D, F4�ODOCF4D.

Pyplot @>4G?V

Pyplot: 5µ? 54D?O� 7D4H<>4AO :4E4G ¯LVA �B?84AO?4FOA 'A97V;7V' @B8G?P. �? 7D4H<>4?4D8O <AF9D4>F<6FV 9FG79 4DA4?�4A Fí@9A 89§79=?V �µD4?84D :<OAFO�OA µEOA48O. �µ? C4>9F 
MATLAB <AF9DH9=EVA9 µ�E4E >B@4A84?4D�4 A97V;89?98V :ÝA9 5VDA9L9 >B8 :B?84DO 4D�O?O 89D9>F9D8V F9; 4?8OA 4?4 �4D4G @¯@>VA8V7V 54D.

&í@9A897V �BEO@L4 :B?84D 5V; �4?4�4A 6<;G4?<;4J<OAO >¯D89?V 6<;G4?8O @Ý?V@9FF9D8V (@OE4?O, BEPF9D8V ¯=?9EFVDG, EGD9F í?L9@89DVA BDA4FG A9@9E9 >BBD8<A4F4?O� :¯=9?9D8V 
>BAH<7GD4J<O?4G) í;V@V; í§89@9=-4� :4E4=FOA E9AV@8V >B8FO �4@F<8O. Pyplot @B8G?V 6<;G4?<;4J<O?4D8O :4E4G�4 4DA4?�4A 20 @O§8O� >í;�4D4EFO >íDE9FVC BFOD 3 5µ? ÝD�4L4A 5ÝDVA 
97:9=-F97:9=?V F¯EVA8VDVC 59DG �4:9F 9@9E EGD9FLV.

import matplotlib.pyplot as plt

# �Ý?V@5FF5D
x = [0, 1, 2, 3, 4]
y = [0, 2, 4, 6, 8]

# �D4H<> E4?G
plt.plot(x, y, label='y = 2x', color='red', marker='s', linestyle='-')

# �BEO@L4 C4D4@5FD?5D
plt.title('Pyplot 4D�O?O E4?OA�4A 7D4H<>')
plt.xlabel('X BEV')
plt.ylabel('Y BEV')
plt.legend()
plt.grid(True)
plt.show() # �ÝF<65AV >íDE5FG

plt.plot() 4 89D9>F9D A97V;VA89 EO;O� EO;48O

plt.title(), plt.xlabel(), plt.ylabel() 4 7D4H<>FV§ F4�ODO5O @9A BEP 4F4G?4DOA BDA4F48O

plt.legend() 4 4§O; (legend) �BE48O

plt.grid(True) 4 FBD EO;O�F4DOA >íDE9F98V

plt.show() 4 7D4H<>FV Q>D4A�4 LO�4D48O
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�VD 7D4D8>F5 5VD=5L5 EO7O�
�9= :4�84=84 5VD=9L9 89D9>F9D89D :<O=FO�O= 5VD 7D4H<>F9 
E4?OEFODG �4:9F 5>?48O.

x = [0, 1, 2, 3, 4]
y1 = [n**2 for n in x]
y2 = [n**3 for n in x]

plt.plot(x, y1, label='y = x^2', color='green')
plt.plot(x, y2, label='y = x^3', color='orange')
plt.legend()
plt.title('�VD 7D4D8>F5 5VD=5L5 EO7O�')
plt.show()

plt.legend() HG=>F<OEO ÝD :>?8O§ =9=V 5V?8VD9FV=V= >íDE9F98V.
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Matplotlib 7D4D<>F5DV=V§ F¯D?5DV

Matplotlib ÝD F¯D?V HBD@4FF4�O 6<;G4?<;4F<OAO �B?84=8O:

%O;O�FO� 7D4H<>F9D 3 FD9A8F9D8V (F9A89AF<O?4D8O) >íDE9FG ¯LVA1.
�4�4A4?O 8<47D4@@4?4D - >4F97BD<?4D8O E4?OEFODG ¯LVA2.
�¯>F9?V> 8<47D4@@4?4D - >BDD9?OF<O?4D8O 4AO�F4G ¯LVA3.
�í§79?9> 8<47D4@@4?4D - ¯?9EFV >íDE9FG ¯LVA4.
�<EFB7D4@@4?4D - 89D9>F9D8V§ F4D4?GOA 59=A9?9G ¯LVA5.
Boxplot :ÝA9 Violin plot - 89D9>F9D8V§ EF4F<EF<>4?O� F4D4?GOA >íDE9FG ¯LVA6.
%454�-:4COD4� 8<47D4@@4?4DO (Stem plots) 3 8<E>D9FFV 89D9>F9D8V >íDE9FG ¯LVA7.
�D48<9AF íDVEF9DV (Quiver plots) - 69>FBD?O� íDVEF9D8V A9@9E9 54�OFF4?�4A L4@4?4D8O >íDE9FG ¯LVA8.
�BAFGD?O� 7D4H<>F9D (Contour plots) - 9>V í?L9@8V >9§VEFV>F97V HGA>F<O @ÝA89DVAV§ 89§79= EO;O�F4DOA >íDEG ¯LVA9.
%C9>FD?V> 8<47D4@@4?4D (Spectral plots) - E<7A4?84D8O§ :<V?V> E<C4FF4@4?4DOA >íDE9FG ¯LVA10.
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Matplotlib 6ÝA5 Seaborn

Python FV?VA89 @Ý?V@9FF9D8V 6<;G4?<;4J<O?4G ¯LVA >9§VA9A �B?84AO?4FOA 9>V >VF4CI4A4 54D, B?4D - Matplotlib :ÝA9 Seaborn. �>9GVAV§ 89 7D4H<>4?O� LO�OEO 54D, 4?4=84 �B?84AG :ÝA9 
HGA>J<O 89§79=V ÝDF¯D?V.

Matplotlib

�97V; 59A <>9@8V?V>. �D4H<>F9D8V Aí?89A E4?G�4 @¯@>VA8V> 59D98V :ÝA9 FB?O� 54�O?4G 
59D98V. ÜD5VD BEP, F¯E, 59?7V :ÝA9 4F4G :9>9 F¯D89 54CF4= 4?4@O;.

�DFO�LO?O�F4DO:

�9; >9?79A ¯?7V897V 7D4H<>F9D8V �B?84=8O
&B?O�O@9A <>9@8V - ÝD Q?9@9AF :9>9 í§89?98V

NumPy :ÝA9 Pandas-C9A :4�EO 5VDV>FVDV?79A

�5@LV?V7V:

ìF9 >íC >B8, 59;9A8VDG �B?@9A :4E4?GO >9D9>

Seaborn

%F<?<EF<>4 :ÝA9 EF4F<EF<>4?O� FµD�O84 7D4H<>F9D �µDG ¯LVA �B?84AO?48O. �µ? 
Matplotlib A97V;VA89 :4E4?�4A :B�4DO 89§79=897V >VF4CI4A4. Seaborn @Ý?V@9FF9D8V F4?84G 
:ÝA9 EF4F<EF<>4?O� 7D4H<>F9D8V B§4= :4E4G�4 4DA4?�4A.

�DFO�LO?O�F4DO:

%F<?89A8VDV?79A 7D4H<>F9D 46FB@4FFO F¯D89 �µDO?48O

%F4F<EF<>4?O� @¯@>VA8V>F9D@9A 5VD79 >9?98V

&V>9?9= Pandas DataFrame-C9A :µ@OE VEF9=8V

�?4EE<>4?O� F¯EF9D C4?<FD4?4DO @9A F4�ODOCF4D8O �B?84=8O

import matplotlib.pyplot as plt
import seaborn as sns

# Seaborn EF<?P BDA4FG
sns.set(style="whitegrid")

# ®?7V?V> 89D9>F9D :<OAFO�OA :¯>F9G
tips = sns.load_dataset("tips")

# �¯>F9?V> 8<47D4@@4 (scatter plot)
sns.scatterplot(data=tips, x="total_bill", y="tip", hue="day", palette="coolwarm")

# &4�ODOC C9A 59?7V?9D
plt.title("Seaborn 4D�O?O 6<;G4?<;4F<O", fontsize=18)
plt.xlabel("total_bill")
plt.ylabel("tip")
plt.show()
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�99=9?9G8V§ =97V77V ?@8=F8?F9@V

1
�4�OA4?O� 4=�OA8O�
�<;G4?<;4F<OAO§ ÝD5VD M?9@9AFV 59?7V?V 5VD @4�OA4�4 <9 5B?GO >9D9>. &¯EF9DVA, 59?7V?9DVA, @4ELF45F4DOA >9;89=EB� F4§84G�4 5B?@4=8O 4 B?4D 89D9>F9D8V§ @4;@µAOA 
8Ý? >íDE9FGV >9D9>.

2
�4D4C4=O@8O?O� :ÝA9 @<A<@4?<;@
�DFO� M?9@9AFF9D @9A >¯D89?V HBA84D 4�C4D4FFO �45O?84G8O �<OA84F48O. �D4H<>FV§ A97V;7V <89OEO 5VD �4D4�4A84 F¯EVAV>FV 5B?GO >9D9>.

3
%4?OEFOD@4?O?O�

�<;G4?<;4F<O >íD9D@9A79 89D9>F9D 4D4EOA84�O 4=OD@4LO?O�FO E4?OEFODG�4 @¯@>VA8V> 59DGV >9D9>. �? ¯LVA 5VD89= @4ELF45F4DOA, CDBCBDF<O?4DOA :ÝA9 F¯E 
8<4C4;BA84DOA E4�F4G �4:9F.

4
&¯E C9A >BAFD4EFFO F<V@8V �B?84AG

&¯E - 6<;G4?<;4F<OAO§ 9§ �G4FFO 54=?4AOE �µD4?O, 5VD4� BAO L4@484A FOE C4=84?4AG 4�C4D4FFO L4F4EFOD48O.

5
�BAF9>EF :ÝA9 4AABF4F<O

�9;->9?79A 7D4H<> F¯EVA8VD@9EV; (legend, title, label) 4�C4D4FEO; 5B?OC E4A4?48O. %BA8O�F4A 6<;G4?<;4F<O84 �BEO@L4 @ÝFVA8V> F¯EVAV>F9@9?9D 5B?GO >9D9>.

6
�DBCBDF<O :ÝA9 @4ELF45
�9D9>F9D8V§ 7D4H<>4?O� >íDVAVEV B?4D8O§ E4A8O� �4FOA4EOA4 EÝ=>9E >9?GV >9D9>. �79D 59=A9?9G89 @4ELF45 5µD@4?4AE4, >íD9D@9A �4F9 �BDOFOA8O :4E4= 4?48O.

7
%F4F<EF<>4?O� 8Ý?8V>
�<;G4?<;4F<O ÝD�4L4A 89D9>F9D8V§ A4�FO @4;@µAOA >íDE9FGV >9D9>. �4F9 5VDV>FVDG A9@9E9 E¯;G AÝF<:9?9D8V F¯EVA8VDG8V 5µD@4?4=8O.

8
-EF9F<>4?O� F9C9-F9§8V>
�4�EO 6<;G4?<;4F<O MEF9F<>4 @9A 4�C4D4FFO?O�FO§ ¯=?9EV@VA9A FµD48O. �µDO?O@8O� F9C9-F9§8V> (FGD4?4G, <AF9D64?, �4DVC í?L9@V) 7D4H<>FV >ÝEV5< :ÝA9 B�G8O 
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