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�9D9>F9D8V§ F¯D?9DV
�9D9>F9D8V§ A97V;7V F¯D?9DV 
�4A84=?

$4=?84D8O B�G
Pandas >í@97V@9A CSV :ÝA9 Excel 
H4=?84DOA B�G8O§ A97V;7V 
Ý8VEF9DV �4A84=?

�9D9>F9D8V F4;4?4G
�9D9>F9D8V F4;4?4G A9 ¯LVA 
�4:9F :ÝA9 BAO§ A97V;7V 
�484@84DO �4A84=?

�9D9>F9D8V @4ELF45F4G
�9D9>F9D8V @4ELF45F4G 
(Standardization) 8979AV@V; A9 :ÝA9 
B? A9 ¯LVA �B?84AO?48O?
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�5D5>F5D4V 6<=4G 6Ý=5 44=O=44G�4 L>?G
Data science 4 89D9>F9D89A 5V?V@ 4?G �O?O@O. �9D9>F9D8V :<A4G :ÝA9 84=OA84G >9; >9?79A 89D9> :µ@OEOA84�O 5VDVALV :ÝA9 9§ 
@4§O;8O �484@ 5B?OC F45O?48O. �9D9>F9D8V§ E4C4EO @B89?P8V§ F<V@8V?V7VA 4AO�F4=8O. �9D9>F9D �4?O@OAO§ G4�OFOAO§ 70-80% 
89D9>F9D8V 4LG, F4;4?4G :ÝA9 í§89G@9A íF98V.

�9D9>F9D F¯D?9DV

�9D9>F9D �µDO?O@84?�4A (Excel, SQL), :4DFO?4= 
�µDO?O@84?�4A (JSON, CSV) A9@9E9 �µDO?O@84?@4�4A (@ÝFVA, 
EGD9F) 5B?GO @¯@>VA.

�97V;7V 89D9> >í;89DV

�9D7V?V>FV H4=?84D (CSV, Excel), Web Scraping, API <AF9DH9=EF9DV, 
�LO� 89D9>F9D 54;4?4DO (Kaggle), IoT :ÝA9 �ÝEVCBDOA VL>V 
:¯=9?9DV (CRM, ERP).

$4=?84D8O B�G ¯LVA Pandas >VF4CI4A4EO �B?84AO?48O: pd.read_csv(), pd.read_excel(), pd.read_json().

�5D5>F5D4V F474?4G 4 89D9>F9D >9EF9EVA897V �4F9?9D8V, EÝ=>9EEV;8V>F9D8V :ÝA9 :9FVEC9=FVA @ÝA89D8V 4AO�F4G :ÝA9 í§89G CDBJ9EV. 
�µ�4A :9FVEC9=FVA @ÝA89D8V (NaN) í§89G, �4=F4?4AG?4D8O :BN (df.drop_duplicates()), 9D9>L9 @ÝA89D8V (Outliers) 4AO�F4G :ÝA9 E4A4FFO� 
89D9>F9D8V 5VDV;89A8VDG >VD98V.

�5D5>F5D4V F¯D?5A4VDG 6ÝA5 @4ELF45F4G 4 89D9>F9D8V F4?84G�4 �B?4=?O HBD@4F�4 í;79DFG (@ÝFVA8V E4A�4 >B8F4G) :ÝA9 ÝDF¯D?V 
�4E<9FF9D8V 5VD89= @4ELF45�4 >9?FVDG. �µ? KNN, K-Means, SVM :ÝA9 �9=DBA :9?V?9DV E<O�FO 4?7BD<F@89D ¯LVA @4§O;8O. %F4A84DFF4G 
(Z-9E9C) 9§ :<V �B?84AO?4FOA Ý8VE.

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


�V@VA?5: �5@5>B5@ 
�O?O@OA44�O 45@5>B5@4V 
44=OA44C4O§ @4§O74O?O�O
Data science 4 89D9>F9D89A 5V?V@ 4?G �O?O@O. �µ? E4?484�O 89D9>F9D8V 
;9DFF9G A9@9E9 @B89?P �µDG CDBF9EV 5VD89A @4L<A4?O� B�OFG84A 
54EF4?@4=8O.

�9D9>F9D8V :<A4G :ÝA9 84=OA84G ÝD84=O@ >9; >9?79A 89D9> 
:µ@OEOA84�O 5VDVALV :ÝA9 9§ @4§O;8O �484@. �9D9>F9D8V§ E4C4EO 
54D?O� BDOA84?4FOA @B89?P8V§ F<V@8V?V7VA 4AO�F4=8O. �OE4?O, 
:4?�4A A9@9E9 FB?O� 9@9E 89D9>F9D8V C4=84?4A4FOA @B89?P �4AL4 
>¯D89?V 5B?E4 84 �4F9 Fµ:ODO@84@4?4D 59D98V.

%BA8O�F4A 89D9>F9D �4?O@OAO§ G4�OFO 4A4?<F<>484A 7íDV 
84=OA8O��4 >í5VD9> :µ@E4?48O. �9D9>F9D �4?O@OAO§ 
G4�OFF4DOAO§ 70-80% 89D9>F9D8V 4LG, F4;4?4G :ÝA9 í§89G@9A íF98V. 
- IBM

�µ? 4 @B89?P F4§84G84A, FVCFV A9=DBA8O� :9?VAV B�OFG84A 84 @4§O;8O.
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�5D5>F5D4V 4?G 6Ý=5 >=O§ F¯D?5DV
�9D9>F9D 3 89D9>F9D �O?O@O :B54EOAO§ �4AO. �B54 @4�E4FOA4 �4D4= 89D9>F9D �µDO?O@84?�4A, :4DFO?4= 
�µDO?O@84?�4A A9@9E9 �µDO?O@84?@4�4A 5B?GO @¯@>VA.

�µDO?O@84?�4A Excel, SQL >9EF9?9DV �4�4A84D @9A :B?84D84A FµD48O, F¯D?9DV 
A4�FO >íDE9FV?79A.

�4DFO?4= 
�µDO?O@84?�4A

JSON, XML, CSV �B7<>4?O�, 5VD4� >9EF9?V> 9@9E 89D9>F9D8V 
�4@F<8O.

�µDO?O@84?@4�4A  ÝFVA, EGD9F, 6<89B, 4G8<B �?8OA 4?4 4AO�F4?�4A HBD@4F :B�.

�5D5> >í7V 4 >9; >9?79A 89D9>FV :<A4G�4, E4�F4G�4 A9@9E9 íA8VDG79 �45V?9FFV BDF4, :¯=9 A9@9E9 �µDO?O@. �9D9>F9D 
�O?O@OA84 89D9> >í;V 4 4A4?<F<>4?O� 9E9CF9G?9D, @B89?P �µDG :ÝA9 5B?:4G ¯LVA L<>V 89D9>F9D8V �4@F4@4EO; 9F9FVA 
AÝDE9.

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


�9@9>F9@ >í789@V=V§ =97V77V F>?F4@O
�9D9>F9D �O?O@OA84 89D9>F9D >í;89DVAV§ A97V;7V FBCF4DO 54D. ÜD�4=EOEOAO§ í;VAV§ 4FD<5GFF4DO, �µD4@O :ÝA9 84=OA84G Ý8VEV 54D.

1
�9D7V?V>FV H4=?84D
�B@CPRF9D89 A9@9E9 E9D69D89 E4�F4?�4A >9EF9?9D A9@9E9 �µ:4FF4D (CSV, Excel, JSON). �µD4?84D: pandas, NumPy.

2
�95-E4=FF4D :ÝA9 Web Scraping
�LO� 695F9A 89D9>F9D 4?G (BeautifulSoup, Selenium). �OE4?O: 4G4-D4=O, :4§4?O�F4D. �DFO�LO?O�O: >íC 89D9>. �9@LV?V7V: QF<>4?O� L9>F9G?9D.

3
API <AF9DH9=EF9DV
�>V 695-�BEO@L4AO 5VDV>FVDG I4FF4@4EO (Twitter API, OpenWeather API). �µD4?84D: requests, json. �DFO�LO?O�O: �µDO?O@8O, E9AV@8V 89D9>F9D.

4
�LO� 89D9>F9D 54;4?4DO

�O?O@<, EF4F<EF<>4?O� :ÝA9 ¯>V@9FFV> 4�C4D4F >í;89DV (Kaggle, UCI). �DFO�LO?O�O: B§4= �B? :9FV@8V, F97VA 89D9>F9D.

5
%9AEBD?4D :ÝA9 IoT

�µDO?�O?4D, E9AEBD?4D, >4@9D4?4D@9A :<A4?�4A 4�C4D4F (F9@C9D4FGD4 E9AEBD?4DO, GPS). �9D9> HBD@4FO: G4�OF D9FVA897V 89D9>F9D. �DFO�LO?O�O: A4�FO G4�OFF4�O 
89D9>F9D.

6
�ÝEVCBDOA VL>V :¯=9?9DV

�L>V >B@@9DJ<S?O� 89D9>F9D 54;4?4DO (CRM, ERP). �µD4?84D: SQL, Power BI. �DFO�LO?O�O: íF9 :B�4DO 8Ý?8V> :ÝA9 VE>9D?V> >BAF9>EF.
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�5D5>F5D@5A 6µ@OE: &474?4G, &¯D?5A4VDG, �4ELF45F4G
�5D5>F5D4V í§45G 4 89D9>F9D8V 4?G >9;9§VA9A >9=VA7V @4§O;8O �484@. �? 89D9>F9D8V F4;4DFG, F¯D?9A8VDG, @4ELF45F4G, >B8F4G :ÝA9 4=AO@4?O?4D8O§ E4AOA 
4;4=FG BC9D4F<O?4DOA �4@F<8O. �4�E4FO 4 89D9>F9D8V F4?84G :ÝA9 8Ý?, FµD4�FO HBD@4FF4 @B89?P89G ¯LVA F¯D?9A8VDG.

�9D9>F9D �O?O@OA84 89D9>F9D8V 54E�4DG «L<>V;4F 89D9>F9DVA9A 5V?V@ 4?G» :µ@OE CDBF9EVAV§ @4§O;8O �µD4@84E 5í?V7V 5B?OC F45O?48O. ,<>V 89D9>F9D8V 
FV>9?9= F4?84G @¯@>VA 9@9E, EBA8O�F4A BAO í§89G 4D�O?O:

�4F9?V>F9D @9A �4D4@4-�4=LO?O�F4D :B=O?48O.
�B�4?�4A :4;54?4D A9@9E9 �4=F4?4AG?4D D9FF9?98V.
�>V F<VEFV 89D9>F9D EÝ=>9EFV7VA 5VD89= 8<4C4;BA�4 EÝ=>9EF9A8VD98V.
�4F97BD<O?O� :ÝA9 E4A8O� 4=AO@4?O?4D D9FF9?98V.
�íCF979A 4=AO@4?O?4D8O§ í?L9@89DVA 4;4=FG :¯;979 4EODO?48O.
�?4D8O F4?84G�4 :ÝA9 @4L<A4 ¯=D9AG79 84=OA HBD@4F�4 4=A4?8OD48O.

%4C4AO 4DFFODG
�4F9?V>F9D8V F¯;9FG 4D�O?O E9AV@8V 89D9>F9D79 �B? :9F>V;G.

&¯EVAV>FV?V>

�9D9>F9D8V 484@ @9A @4L<A4�4 B�G�4 O§�4=?O 9FG.

%F4A84DFF4G

�4D?O� 89D9>F9D >í;89DVAV§ 5VD>9?>V HBD@4F�4 >9?FVDV?GV.
�B89?P79 84=OA8O�
�D9>L9?V>F9D @9A B�OFG 4?8OA84 5ÝDVA 4?8OA 4?4 ?4@<A4FF4G.

�5D5>F5D4V F474DFG 4 89D9>F9D >9EF9EVA897V �4F9?9D8V, EÝ=>9EEV;8V>F9D8V :ÝA9 :9FVEC9=FVA @ÝA89D8V 4AO�F4G :ÝA9 í§89G. �9D9>F9D ÝDF¯D?V 89D9>>í;89D89A 
4?OA�4A84, B?4D8O§ E4C4EO >í5VA9 A4L4D 5B?48O.
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�5D5>F5D4V @4ELF45F4G 6ÝA5 EF4A44DFF4G
�4ELF45F4G 4 ÝDF¯D?V �4E<9FF9D8V 5VD89= @4ELF45�4 A9@9E9 4G�O@�4 í;79DFG. KNN, K-Means, SVM :ÝA9 �9=DBA :9?V?9DV E<O�FO 4?7BD<F@89D >VDVE 89D9>F9DVAV§ 
@4ELF45OA4 E9;V@F4?. �4ELF45F4G ÝD5VD �4E<9FFV§ ÝE9DVA F9§79DG79, B?4D8O§ L4@4EOA E4?OEFODG�4 :ÝA9 @B89?P8V§ ÝD �4E<9F>9 5VD89= E4?@4� 59DGVA9 
@¯@>VA8V> 59D98V.

�OE4?: ":4E" (03100) :ÝA9 ":4?4�O" (03100000) E<O�FO 4=AO@4?O?4D 5B?�4A84, 4?7BD<F@ ":4?4�O" 4=AO@4?OEOA 5VDVALV BDOA�4 �BNO @¯@>VA, E9595V BAO§ 
4G�O@O ¯?>9A.

�<A<@G@3�4>E<@G@ �4ELF45F4G x =2
 

x  2x  max min

x2x  min �9?7V?V 5VD 4G�O@�4 ABD@4?<;4F<O?4G ¯LVA, 
SVD E<O�FO 4?7BD<F@89D89 �B?84AO?48O.

%F4A84DFF4G (Z-9E9C @4ELF45F4G) z =  

Ã

x2¿ �4E<9FFV§ F4D4?GOA ABD@4 F4D4?G�4 
:4�OA84FG, ÝDF¯D?V í?L9@89D8V E4?OEFODG 
¯LVA �4:9F.

&í;V@8V @4ELF45F4G x =2
 IQR

x2median %ODF�O LO�4DO?4FOA @ÝA89D >íC 
5B?�4A84.

%F4A44DFF4G (Z-5E5C �BD@4?874F8OEO)

%F4A84DFF4G 89D9>F9D@9A :µ@OE :4E4�4A84 :<V :ÝA9 B§4= �B?84AO?48O. ÜD5VD �4E<9FFV§ @ÝA89DV BDF4L4 @ÝA79 BDF4?O�F4?OC, BAO§ EF4A84DFFO 4GOF�GOA4 
@4ELF45F4?OA48O.

z =  

Ã

x 2 ¿

� 4 �4E<9FFV§ LOA4=O @ÝAV
� 4 �4E<9FFV§ BDF4L4 @ÝAV
� 4 �4E<9FFV§ EF4A84DFFO 4GOF�GO
� 4 EF4A84DFF4?�4A (@4ELF45F4?�4A) @ÝAV
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�ÝDVEFV @5§75DG75 4DA4?�4A 54�O?4G EµD4�F4DO
�9D9>F9D8V 84=OA84G G4�OFO
�9?V>F9A 89D9>F9D8V 84=OA84G CDBF9EV (70-80%) @B89?P8V F4§84G84A 84 >íC G4�OF 4?48O?

�9D9>F9D F¯D?9DVAV§ 4=OD@4LO?O�O
�µDO?O@84?�4A (SQL) :ÝA9 :4DFO?4= �µDO?O@84?�4A (JSON) 89D9>F9D8V§ 4=OD@4LO?O�O A989?

API �B?84AOEO
API 8979AV@V; A9 :ÝA9 B? 89D9>F9D 4?G ¯LVA �4?4= �B?84AO?48O?

�9FVEC9=FVA @ÝA89D8V í§89G
�9D9>F9D8V F4;4?4G >9;VA89 ":9FVEC9=FVA @ÝA89D8V" (NaN) í§89G8V§ 9>V Ý8VEVA 4F4§O;.

�4ELF45F4G �4:9FFV?V7V
"�4E" (0-100) :ÝA9 ":4?4�O" (0-100000) E<O�FO 9>V F¯D?V 4=AO@4?OAO A9?V>F9A @4ELF45F4G (Standardization) �4:9F?
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Ü45585FF5D FV7V<V
�6BM? �DGE. Python-@5A 4?�OL4DFF4D44A 45D5>F5D �O?O@O. O'Reilly 
Media, 2020.
'ME �4>�<AA<. �5D5>F5D F4?44G ¯LVA Python: Pandas, NumPy 6ÝA5 
IPython 4D�O?O 45D5>F5D4V í§45G. O'Reilly, 2022.
�6BA %BC><AE 'A<65DE<F5FV. �5D5>F5D �O?O@OA44 45D5>F5D4V 
í§45G. Coursera >GDEO. https://www.coursera.org/learn/data-cleaning
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