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BeBepeHue

B coBpeMeHHOM MUpe JaHHbIX CTAaHOBUTCS BCe OonblUe, U UX FPaMOTHbIN
aHanu3 urpaeT KIo4eBy posb B MPUHATUM 0OOCHOBAHHbIX PEeLLEHUA.

Bes kauecTBeHHOro aHann3a gaHHble OCTalTCHA NPOCTO Yncnamu, Ho Bnarogaps
COBPEMEHHbLIM UHCTPYMEHTaM UX MOXHO MpeBpaTUTb B LIEHHbIE NHCaNTHI,
KOTOpble nomMoratoT Ou3Hecy, Hayke 1 rocygapCTBEHHOMY yrnpaBreHuo
npuHUMaTb 3 PeKTUBHbIE peleHusa. [padukm, gawbopabl U MHTEPAKTUBHbIE
OTYEeThl NO3BONSAOT BLICTPO OLEHUBATbL CUTYyaLMIO, HAXO0OUTb NPOBNeMBbI U
paspabaTtbiBaTb CTpaTermm nx peLeHus.

Acnonb3oBaHMe MOLLHLIX MIHCTPYMEHTOB, Taknx Kak Excel, Google Sheets,
Python, R, Tableau n Power Bl, genaet npouecc aHanusa gaHHbix bornee
yOOBOHbIM, TOYHLIM N aBTOMAaTU3NPOBAaHHbLIM. BbIBOp NpaBnnbHOrO MHCTPYMEHTA
3aBUCUT OT 3aad, obbemMa JaHHbIX U TpeboBaHUM K aHanNUTUKeE.
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MporpamMmbl Ana paboTbl € TabaML,aMK
Excel

- 3TO OOVH N3 caMblX NOMYMNSAPHbIX MHCTPYMEHTOB AN paboTbl ¢ AaHHbIMKU. OH
LLMPOKO Ucnonb3yeTca B BusHece, MHaHcax, Hayke 1 apyrnx cdepax
Gnarogapsi cCBoen OCTYNHOCTU U MOLLHbIM BO3MOXHOCTSAM aHanusa.

Bo3MOXHOCTHU

CBopaHble Tabnuupbl

B4 ©yHkumm 1 doopmynbl
[pacmku n gnarpaMmmbl
Power Query B B = B -
Makpocb! 1 VBA Teccrno B u  Avames turo

AHanna «4to Ecnn?» YnaneHve oybnukatos KoHconuaauus 4

MrHoBeHHOe 3anosiHeHue lMpoBepka gaHHbIX
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MporpamMmbl Ana paboTbl € TabaMLaAMMK
Google Sheets

- 970 0bGnayvHbIn cepBuUC Ansa paboTbl ¢ TabnuuamMmu, KOTopbIX nNpegnaraet
MOLLIHbIE BO3MOXXHOCTW aHanus3a gaHHbIX U yOoOHble MHCTPYMEHTbI ANs
coBMecTHOW paboTbl. OH 0cOBeHHO NonNynsapeH cpean KoMmaHa, KOTOPbIM BaXKHO
peoakTupoBaTb U aHaNM3NMPoOBaTh AaHHbIE B pEXUME peanibHOro BpeMEHM.

Mpadukwm NuHeidvatoie LOpyrve

Bo3moxXHOCTH | A = B eyl [ |8

C ofnacTAmMK Kpyroesie

4 CBogHble Tabnuubl Tota
. L0 A 0 o $1,024 **-.
E4 PyHkumm n dbopmynbi Tovewsie

4 Mpacbuku 1 anarpammbl == =1 L e c-_qwﬁj ii S
4 Google Apps Script Fronouae Kapra T

da ol 4% ec® il
» -

38 47 5B &R

T

CoBMecTHas paboTa
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CpaBHeHue Excel n Google Sheets

Excel

YctaHaBnuBaetca Ha [1K,
TpebyeT AMueH3nto

Kputepun

Google Sheets

PaboTtaeT B bpaysepe,
becnnaTeH

OrpaHunyeHHasn, yepes
OneDrive

Mo3BonsAeT coBMecTHoe
peaakTupoBaHue

Noapepknsaet 6onbline
dannbl

OrpaHuYeH pasmepom
Tabnnupl

MpoaBuHyTble GYHKUUMN
aHaNn3a AaHHbIX, MaKpOCbl

MeHblue GyHKLWUIM, HO ecTb
ckpunTbl Apps Script

VBA, Power Query

Apps Script

MouwHble HaACTPONKU U
pacwmpeHmn

Xopouw ansa 6a30BbIX U
cpeaHux 3aaay
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A3bIKM NporpaMMuUpoOBaHUS

RR

— 9TO A3bIK rMporpaMmmMmmpoBaHnAd, cneunasibHo CcO3daHHbIN ONnsi CTaTUCTUYECKOro
aHalin3a n sBndyalindaunnm daHHbIX. OH LLHNPOKO NCNOJ1Ib3YyETCA B HAYKe,

9KOHOMUKE, BnocTaTUCTMKE U Apyrnx obnactsax, rae TpedbyeTcsa CnoxHas
obpaboTka gaHHbIX.

[MakeTbl ANg aHanusa u BU3yaJindaluu

ggplot2 — co3gaHue rpacdukoB

tidyr — npeobpa3oBaHne gaHHbIX

readr — YTeHME U 3aNNUCb OAHHbIX

dplyr — mannnynsaums gaHHbIMU -

tibble — padora o TviBGnaM tidyverse

purrr — paboTta ¢ yHKUMAMN

stringr — paboTbl CO CTpoKamMu

forcats — pabota ¢ chakTopammu 7
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Ups and Downs of Chicago's Daily Temperatures

Ti¥s

Temparaure (F)

Orone Level

a a il £ £ P P Tpe— 3 %
f— e - = Ppricna b e . -

i f ,f: I : E
L 5 A ¥ W | e e e i
! ﬂ&“’" J ————— ——
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A3bIKM NporpaMMuUpoOBaHUS
Python &

— 9TO OAWNH U3 CaMbIX MONYNAPHbLIX A3bIKOB MPOrpaMMmnpoBaHUs NS aHanusa u
Busyanunsauum gaHHbix. OH npegnaraet MHOXeCTBO MOLLHbIX OUONUOTEK,

KOTOpble OXBaTbIBAIOT LUMPOKUIA CNEKTP 3a4a4d, OT 00paboTku AaHHbIX A0
MOCTPOEHUS CMNOXHbIX BU3yanu3aLui.

bubaunoreku ana aHanusa u BU3yaJindaluuu

AHanu3s: Pandas, NumPy, SciPy
Busyanusauua: Matplotlib, Seaborn, Plotly
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WivAE

sk x gy = sin®(x) + conlx) — g = ain'(r) + eos(r) =
2| 3 .
¢ F g = 9
- "x - .| s00F Normal 1 ’ i
2 0 — =5
X -3 -2 -1 0 1 2 3 1 100 3 o
h - i=10,0=3
& + % i 1 x, foud] - =150=2
- (rad) |
3r 30
12r 250 3 P &
| [l | ;
or | I | g ik * o
=200 ; o
08+ i
-2 0 2 1 [} 1 1 » @
»
150
O
w
20
i 3 g 5 30 35 0
100 !
Contourf 2D Default
2.0 0
-2
-2 15
50
-3 1.0
_3t
0.5 1
0
0 -4 \ g I
-3 -2 -1 0 1 2 3 TR 500 0.0 %
Matplotlib bakery: A donut Elevation = 0, Azimuth = 0 Elevation = 10, Azimuth = 50 ~05 g 1[ ;
-1.0 "1 0y
225 g flour [2
o /_ 15 = [4
¢ 42 o T
2.0 x 2
—! Ada Adam
Barry Barry
¥ orbin Corbin
e
270° 100 mi milk | Evans Evans
Contour counts 6, elevation = 60, azimuth = 100 Frans B Frans| —
2 60 i S0 o0 00 60 i 80 90 100
e Math Exam Physics Exam
2 3 i Adam Adam|
: Barry Barry
+  y=sind(z) + eosle)
Carbin Corbin
Doe Doc
Evans Evans
Frans — Frans —
6 o S0 % i 60 70 80 0 100
Biology Exam Chemistry Exam
o 2D vt = 256, cip = St
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pathuk byHKUMKM sin(x)

1.0-

CpaBHeHue R u Python

x <- seq(0, 10, length.out = 100)
y <- sin(x)

0.5~

library(ggplot2)
data <- data.frame(x, y)

ggplot(data, aes(x = x,y =y)) +
geom_line(color ='blue’) +
labs(titte = "Ipadumk doyHkumm sin(x)", x="x", y ="y" )+  .0-
theme(plot.title = element_text(hjust = 0.5)) 0% 25 50 75 10.0

-0.5-

Mpachuk dyHKkLMn sin(x)

.00 - — sin(x)

Python: import numpy as np o

import matplotlib.pyplot as plt 0.75 |

x = np.linspace(0, 10, 100) 4301

y = np.sin(x) 025 |

plt.figure(figsize=(8, 6)) > 000

plt.plot(x, y, label="sin(x)', color="blue)

plt.title('Mpadpuk doyHKLMM sin(x)') 02

plt.xlabel (x") 050 1

plt.ylabel(y")

plt.legend() ~0.75 1

plt.grid(True)

plt.show() ~1.007 1h
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CpaBHeHue R u Python

Python:

library(ggplot2)
df <- data.frame(

category = c("A","B","C", "D", "E"),
count =¢(23, 45, 12, 34, 29)
)
ggplot(df, aes(x = category, y = count, fill = category)) +
geom_bar(stat = "identity") +
theme_minimal() +
labs(titte = "Bar Chart in R", x = "Category", y = "Count")

import matplotlib.pyplot as plt
import seaborn as sns
import pandas as pd

df = pd.DataFrame({
‘category” ['A', 'B','C', D', 'ET,
‘count': [23, 45, 12, 34, 29]
D
plt.figure(figsize=(8, 6))
sns.barplot(x='category', y="count’, data=df,
palette="tab10")
plt.title("Bar Chart in Python™)
plt.xlabel ("Category")
plt.ylabel ("Count")
plt.show()

Count
[
[=1

Bar Chart

40

| I I
| I . I
0

A B D E

c
Category

category

o

Bar Chart

Count

c 12

Category
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CpaBHeHue R u Python

R

CTaTUCTUKaA, BU3yanmsaums,
Hay4Hble uccaeaoBaHUA

Kputepun

Python

AHann3 gaHHbIX, MalWMHHOE
O6yquMe, dBTOMAaTN3aLNA

Cneumanm3npoBaHHbIN
CUHTaAKcuUc, Tpebyet obyueHmA

JlOCTaTO4YHO NPOCTO, ecnu
3HaTb OCHOBbI

Tidyverse

Pandas, Matplotlib, Seaborn

EcTb orpaHunyeHunsn

Xopouwaa noaaepka

RStudio

Jupyter Notebooks, Spyder

MonynApeH B akageMUYECKNX
Kpyrax

Mcnonb3yeTtca B IT, HayKe,
dUHaHcax

13
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Bl-cuctembl

- 3TO NporpamMmmMHoe obecnevyeHne, npegHasHadeHHoe ans coopa,
aHanusa, obpaboTk/ 1 BU3yanu3aummn AaHHbIX C Lenbio NoaaepKKu
MPUHATUSA YyNpaBreHYeCcKUX peLleHui.

+1+
Tableau -+
+
- 9TO OANH U3 BEAYLWUNX NHCTPYMEHTOB 6I/I3HeC-aHaJ'II/ITI/IKI/I, I/ICI'IOJ'Ib3yeMbIﬁ
An4a Bnu3yann3aunn aHHbIX. OH no3BoNSAET NMosfb3oBaTeENsAM JIerko CcO30aBaTb

NHTEepPaKTUBHble Aawbopabl U 0TYeTbl 6€3 HeobXoaAMMOCTN rMYyOOKNX 3HAHUN
nporpaMmmMmnpoBaHus.

14
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Data Analytics < | Pages ili Columns Longitude (generated) : . =
. b \_ m n
& Basic Table_data = Rows Latitude (generated) e Emm [
Search 0 ? BEE v Filters . H . . ,._.. 'F; .
Europe Happiness :
@ Country A Fin
Abe  Measure Names B — 500
4 Happiness Score Marks I -.l_ g a
#  Yearof Year W& Automatic - :
4 Basic Table_data.csv(Co...
. ¢ &)
@ Lafitude (generated) -
Color Siza Label
@ Longitude (generated)
#  Measure Values & .
Detail Taoltip
Mons Tabnun HH
L" AVG(Happines..
+ CIETID -
. " F i
b+ AVG(Happines.. P
wa For symbol maps try

1geo © QQluEELY

0 or more GEEEE

Iran
Ea 0to 2 QAEEENEH
. —"  Algeria h L
" 1 bya Egynt ) _ . .
> L, ,'I-j;"j; Lo Snid May use spatial measure in
- | ™ e Al 3 ] . i
— ~ 7 T~ ) ""  place of geo dimension
£ 2025 Mapbax & OpansirasiMap | T f g R

15
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Data Analytics < | Pages ili Columns Longitude (generated) — . -
. - >-._ m n
{& Basic Table_data = Rows Latitude (generated) awal mmm EEE
Search 0 ? BEE v Filters ) .-. '-_ . 'F; :
Europe Happiness :
— [ ]
@ Country dUnbTpsI | |
Abe  Measure Names =]

L] = O O
4 Happiness Score Marks S -.l_ g =
#  Yearof Year W& Automatic -
4 Basic Table_data.csv(Co...
@ Lafitude (generated) .= @
28 Color Siza Label
@ Longitude (generated)
#  Measure Values & i
Detail Taoltip ;% ; %
AVG(Happines..
+ CIEID a0
[ 1) ¢ i ..
H AVG(Happines.. S
o Ak For symbol maps try

1geo © QQluEELY

0 or more GEEEE

0to 2 QAEEENEH

Saudi h
r | ™ . Arabia  \__f “Indl )
— P T N 1 place of geo dimension
£ 2025 Mapbax & OpansirasiMap | R f g R

~  May use spatial measure in

16
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Data Analytics < | Pages ili Columns Longitude (generated) _ . -
. - }-\- m n
{& Basic Table_data = Rows Latitude (generated) awal mmm EEE
Search 0 ? BEE v Filters . H . . ,._.. 'F; .
Europe Happiness :
@ Country A Fin
abe  Measure Names =g — 50 0
4 Happiness Score Marks I -.l_ g g -
#  Yearof Year W& Automatic -
4 Basic Table_data.csv(Co...
. ¢ &)
@ Lafitude (generated) -
Color Siza Label
@ Longitude (generated)
#  Measure Values & i
Detail Taoltip ;% ; %
AVG(Happines..
+ CIETID -
_— = °?
b+ AVG(Happines.. P
O6osHaveHns| ot e e )

1geo © QQluEELY

0 or more GEEEE

0to 2 QAEEENEH

Saudi

~  May use spatial measure in
- | ™ A Arabia

— P T N i place of geo dimension
£ 2025 Magbax & OpansirasiMap | e ¥ g i

17
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Data Analytics < | Pages ili Columns Longitude (generated) : . _
. b \_ m n
{& Basic Table_data = Rows Latitude (generated) T EEE [E B
Search 0 ? BEE v Filters . H . . ,._.. 'F; .
Europe Happiness :
@ Country - ] 1]
Abe  Measure Names B — 500
4 Happiness Score Marks I -.l_ g a
#  Yearof Year W& Automatic - :
4 Basic Table_data.csv(Co...
. ¢ &)
@ Lafitude (generated)
Color Siza Label
@ Longitude (generated)
#  Measure Values & .
Detail Taoltip ;% ; %
AVG(Happines..
+ CIETID -
. " F i
b+ AVG(Happines.. P
wa For symbol maps try

1geo © QQluEELY

0 or more GEEEE

Iran
Ea 0to 2 QAEEENEH
. —"  Algeria h L
" 1 bya Egynt ) _ . .
> L, ,'I-j;"j; Log Snid May use spatial measure in
- | ™ e Al 3 ] . i
— ~ 7 T~ ) ""  place of geo dimension
£ 2025 Mapbax & OpansirasiMap | T f g R
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Data Analytics < | Pages ili Columns Longitude (generated) : . =
. b \_ m n
{& Basic Table_data = Rows Latitude (generated) T EEE [E B
Search 0 ? BEE v Filters . H . . ,._.. 'F; .
Europe Happiness :
@ Country A Fin
Abe  Measure Names B — 500
4 Happiness Score Marks I -.l_ g a
#  Yearof Year W& Automatic - :
4 Basic Table_data.csv(Co...
. ¢ &)
@ Lafitude (generated)
Color Siza Label
@ Longitude (generated)
#  Measure Values & .
Detail Taoltip ;% ; %
AVG(Happines..
+ CIETID -
. " F i
b+ AVG(Happines.. P
wa For symbol maps try

1geo © QQluEELY

0 or more GEEEE

Iran
Ea 0to 2 QAEEENEH
. —"  Algeria h L
" 1 bya Egynt ) _ . .
> L, ,'I-j;"j; Log Snid May use spatial measure in
- | ™ e Al 3 ] . i
— ~ 7 T~ ) "““| place of geo dimension
£ 2025 Mapbax & OpansirasiMap | T f g R

TpeboBaHua rpadmkoB
19
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Data Analytics < | Pages ili Columns Longitude (generated) : .
. }-\- m n
{& Basic Table_data = Rows Latitude (generated) o EEE [E B
Search S 1Y # " Filters . L. 1: &
Europe Happiness Bus :
@ Country o = Fin
Abe  Measure Names B —
30 0
4 Happiness Score Marks S -.l_ g =
#  Yearof Year W& Automatic - :
4 Basic Table_data.csv(Co...
@ Lafitude (generated) .= @
28 Color Siza Label
@ Longitude (generated)
#  Measure Values & i
Detail Taoltip ;% ; %
AVG(Happines..
- G 0
[ 1] AN i o ® ¢
H AVG(Happines.. S
wa For symbol maps try
Lo =N Dimension
Iran
¥ 0 to 2 WREEENES
o d [ — Mgeria | fym . L ~
: _ L Faypt .3;:-': Lof ! i May use spatial measure in
N T — " place of geo dimension
£ 2025 Mapbax & OpansirasiMap | i - I - -

20



—— /. FACULTATEA
_qr k" A ™ CALCULATOARE, INFORMATICA
= SI MICROELECTRONICA

Bl-cucrembl
Power BI
— 3TO MHCTPYMEHT bnaHec-aHanuTtukn (Bl) ot Microsoft, npegHa3Ha4yeHHbIN Ons

cbopa, aHanu3a n Busyanusaunm gaHHbix. OH MHTErpmMpyeTcs ¢ Apyrmmm

npoayktammn Microsoft, Takmmm kak Excel, Azure n SQL Server, 4To genaet ero
yaobHbIM AN nofib3oBartenien akocuctemMbl Microsoft.

21
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Retail Ana 2 Search

ample PBIX - Power Bl Des...

File Home Insert Modeling View Help External Tools
: @& (a BB L B [
O G D @ o B L&
Paste Get Excel Data SQL Enter Dataverse Recent Transform Refresh
5 datav workbook hub~ Server data sources v datav
Clipboard Data Queries
Ll

Store Sales Overview

maldy B E Ay

New Text  More New  Quick Sensitivity | Publish
visual box wvisuals v measure measure v
Insert Calculations Sensitivity Share &
Y Filters ® » Visualizations >»  Fields »
Build visual
O Search

l £ Search
D? > [E] sales

@g 10 S0z Filters on this page > BB District
S New Stores el L‘ Chai E lEH E [hd] E mﬂ .
N » m ain > BB ltem
. ﬂl ]'11 m is (All P Q0 b B Uk 2 > BB Store
Total Stores e Feb Ma A May 5 g Aug City |[|ﬂl ﬁ IE ® @ ﬁ > E fime
is (All @B A aE[E
District E @ @ R Py
-mtm): n:':a w -M.“;;(.l\:lm Dném’_w‘r_’/’”““}"w s 145 =0} e E n@ m a @ E

1oWa
HEBRASEA

UNITED STATES """

T

Ri

KANSAS
MissaUa]

) CKLANIGMA TENN
et
sncanss .
ey O
s wesisrer cronca®
v -
o S St it e
s -
ToalSees Varance
‘ Info Overview District Monthly Sales New Stores +

Page 2 of 4

®D

. Name
- is (All)

FD - 0
Values
Open Month
is (All) Add data fields here
Store Type Drill through
is (All) Cross-report

2 e
(@Off )

Add drill-through fields here

Keep all filters
Add data fields hare

22
% 53%



FACULTATEA

_]FJML'. CALCULATOARE, INFORMATICA
= SI MICROELECTRONICA

CpaBHeHue Tableau u Power Bl

Tableau Kputepun Power BI
MbKnM nHTepdenc, Ho NHTYUTMBHO NOHATHbIN ANA
TpebyeTt 0byyeHuA nonb3oBaTtenein Excel
BbicoKas, coXHble OTnnyHo pabotaet ¢ Microsoft
BM3ya/in3aumm MHCTPYMEHTaMM
Jloporo, noanucka nau bonee gocTynHo, ectb
nuueHsua (unm Public version) becnnatHas Bepcus

NMNonHaa nHTerpaumAa c

API1, SQL, obna e cepBuc i
Q NayvyHble CePBUCHI Microsoft (Excel, Azure)

BbicTpee paboTaeT c Xopowo onTMMKU3MpPOBaH ANA
601blWIMMK 06 BEMaAMUN AaHHbIX OrpaHMYeHHbIX 06BbemoB
Windows, MacOS Windows

23
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BbiBoAbl

/ Tabnuupl \

XpaHeHue OaHHbIX,
ManeHbKMe 33434,
ObICTPbIA aHaANU3,

kﬂpocme BU3ya/In3a LI,MI/I/

/ R u Python \

bonblumne faHHbIE,
MPpOABUHYTbIN aHANU3,
CTaTUCTUYECKME TECTbI,

pasHoobpasue

k BU3yanu3aumii /

/ Bl-cucremnl \

NHTepakTMBHbIE
fawbopabl, NpOABUHYTAA
BM3yanu3auma 6e3 Koaa,

Q6OCHOBaHME peLueHmﬁ/

24
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bubnuorpadus

Coursera Staff, Google Sheets vs. Excel: What's the Difference?, [gata obpawenuns 02.02.2025], noctynHo

https://www.coursera.org/articles/google-sheets-vs-excel

Coursera Staff, Python or R for Data Analysis: Which Should | Learn?, [gata o6paweHus 02.02.2025]

AocTynHo https://www.coursera.org/articles/python-or-r-for-data-analysis

DataFlair Team, R Vs Python - The most trending debate of aspiring Data Scientists, [nata obpaieHus

02.02.2025], poctynHo https://data-flair.training/blogs/r-vs-python/

Javier Canales Luna, Python vs R for Data Science: Which Should You Learn?, [uaTa obpatueHuns

02.02.2025], LOCTYMNHO

difference

Shaun Edmond, Matt Crabtree, Power Bl vs. Tableau: Which is The Better Business Intelligence Tool in

20247, [pata obpauwenns 02.02.2025], poctynHo https://www.datacamp.com/blog/power-bi-vs-tableau-
hich-one-sh -you-ch

Zev Ross, Beautiful plotting in R: A ggplot2 cheatsheet, , [pata obpaweHusa 02.02.2025], pocrynHo

http://zevross.com/blog/2014/08/04/beautiful-plotting-in-r-a-ggplot2-cheatsheet-3/

25
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