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Introduction

Digital competence is a key competence of the fourth industrial
revolution. Confident mastery and use of digital technologies for
education, employment, work, leisure and participation in public life
is critically important for every citizen of Ukraine.

The aim of the course is to develop skills and abilities in such
areas as: information and media literacy, communication and
collaboration, creating digital content, protecting information in the
digital environment, solving problems and lifelong learning.

The course is based on the European conceptual framework of
digital competences for EU citizens (DigComp 2.1.).

The course "Basics of digital technologies" is divided into two
content modules:

1. Digital technologies for working with text and data;

2. Creation and use of digital content.

Mastering of each module is checked using test tasks in the
Moodle environment.

To successfully pass the course, the student must complete 15
laboratory works and pass two modules. Each laboratory work is
evaluated in the range of 0-4 points. Each module - 0-20 points. To
successfully pass the discipline, a student must score at least 60 points.
The form of final control is an exam.



Beryn

LudpoBa KOMIETEHTHICTb € KIIOYOBOIO KOMIICTEHIIIEO
YETBEPTOi TMPOMHCIOBOI  peBoIONii. BreBHeHe BOJOMIHHS 1
BUKOPUCTAHHS mUPpPOBUX  TEXHONOTIH  Juid HaBYAHHSI,
MpaleBIalTyBaHHs], pOOOTH, O3BULIL Ta YYacTi B CYCHUIBHOMY
KHUTTI € KPUTUYHO BAXKITUBOIO JJIs1 KOXKHOTO TPOMasiHAHA Y KpaiHu.

3aBmpaHHAM Kypcy € GOpMyBaHHS BMiHb 1 HABHUOK B TaKHX cepax
SIK: iH(pOpMaIliifHa TPAaMOTHICTh Ta MeJlia TPaMOTHICTh, KOMYHIKaIlist
Ta CIiBOpall, CTBOPEHHs U(PPOBOTO KOHTEHTY, 3aXUCT iHPOpMaLiii y
nu(ppoBOMYy CEpeNoBHINI, PO3B’A3aHHA TMPOONEeM 1 HaBYaHHSI
BITPOIOBK YKHTTSL.

3a OCHOBY KypCy B3ATO KOHIEMHIIO PO3BUTKY IH(POBUX
koMmrieTeHTHOCTeH st rpoMazsH €C (DigComp 2.1.).

Bupuenns xypcy «OcHOBH 1U(POBUX TEXHOJOTii» MOIICHO
Ha JIBa 3MICTOBHX MOJYJIS:

1. Hudpori TexHonorii poOOTH 3 TEKCTOM i JaHUMU;

2. CTBOpCHHS Ta BUKOPUCTAHHSI MU(PPOBOTO KOHTCHTY.

3acBOEHHSI KOKHOT'O MOJIYJIO TEPEBIPSETHCS 332 JOMOMOTOO
TECTOBHUX 3aBAaHb y cepenoBuini Moodle.

Juig ycminrHOTO TPOXOKEHHS Kypcy CTYIEHTY HEOOXiTHO
BUKOHATH 15 maboparopHux poOiT Ta 3maTh aBa Momyns. KoxxHa
jJaboparopHa poOoTa OIiHIEThCS B Jgiana3oni 0-4 Oamu. Koxken
moaynb — 0-20 OamiB. [[nst ycmimmHOTO CKJIamaHHS JUCIUATUTIHH
CTyIeHT Mmae HaOpatu He MeHme 60 OaniB. Popma MiICYyMKOBOTO
KOHTPOJIFO — €K3aMeH.



Module 1
Laboratory work Ne 1

DIGITAL TECHNOLOGIES OF THE NUWM AND

DIGITAL COMPETENCES

Goal: To acquire skills in working with the services and the

website of the NUWM. Digital competences testing.

Task 1: Familiarize yourself with the structure of the NUWM

website. https://nuwm.edu.ua/ .

1.

~w

o

On the website, you can find information about the institute
where you study, the graduation department, the brand book of
the university, the plan of the educational building where classes
are held.
Corporate mail. Students need to check their corporate mail and
send a letter with completed laboratory work tasks to the teacher.
Electronic journal.
Electronic class schedule
LMS Moodle. https://exam.nuwm.edu.ua/ . Students need to log
in to the Moodle educational platform and familiarize themselves
with its structure and purpose.
Repository. http://ep3.nuwm.edu.ua/ Students need to find an
electronic guide for studying subjects.
Wikisytet. Students familiarize themselves with the university
website
Task 2: Organization of work on course study
- Students get acquainted with the syllabus of the discipline, the
evaluation system.
- Students need to find educational videos on YouTube by
course topics. It is suggested to review the courses by Dmytro
Kivganov, about Word , Excel .
https://www.youtube.com/c/DmitriyKivganov

Task 3: Assessment of own digital competence
Students need to familiarize themselves with the structure of the

framework of digital competences for citizens of Ukraine.
https://osvita.diia.gov.ua/uploads/0/1364-1_compressed.pdf
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To test digital literacy skills, students must pass the Digigrams
test from the Ministry of Digital Transformation of Ukraine.
https://osvita.diia.gov.ua/

If desired, the student can choose one of the courses offered by
the Diia portal.

Due to the large amount of time spending for testing (30-40
minutes), students solve tasks independently.

Report on laboratory work #1.

The results of the Digigram test in the form of a certificate must
be uploaded to the Moodle platform.

Laboratory work Ne 2
TEXT FORMATTING USING WORD STYLES

Goal: Create a document using WORD styles. Get skills in text
formatting using styles.

Task execution procedure:
1. Create a new document.
2. In the created document, form its structure:
Page 1 — Title page;
Page 2- Contents;
Pages 3-5 — Chapters 1-3;
Page 6 — Conclusions;
Page 7 — List of literary sources.

Each element of the text structure (title page, contents,
chapters, conclusions, list of literary sources) must be started from a
new page. To do this, at the end of each element, set the command
Page break. To display the mode show all symbols, use the Ctrl + Shift
+* key combination or by clicking the icon Tin the Home —
Paragraph menu.

In show all symbols mode breaks are set between sheets using the
command Layout — Page Setup — Insert page and section breaks —
Section breaks, Next Page.


https://osvita.diia.gov.ua/

3. On the site http://pidruchniki.c o m/,, (or similar) copy according to

the variant the structure for the essay in the following structure (Fig.
1). (student chooses the text independently).

Poxin 1. IOHATTSA TA 3MICT ®PAHYANZHHTY

1.1. Ocsossi mosarTa xateropifioro anapary pasvwaitsurrosmx SiHOCHE

12 Buan ppasaiisunry

1.3 Exononiumi Ta oprasisanifini acniextst opMyBaHHA T2 POIBHTKY

dpannaiisnrosix simocin
Poxsia 2. BIUIH TA OCOBJIHBOCTI ®OPMYBAHHS
OPAHYAIBHHIOBHX CHCTEM HUIIPHEMCTB

2.1 Buan ppawaftnowrosix cicrex Ta ocobmmoct i oprawisysania

22 3nict npouecy dopsysania ppawrtafiunronol ciCTeNat 3 nOMML ANTTEBOTO

unxay gpanvaitsmry

23, Mozems gopsysauns panvmaiizunrosof cucrexat

Poxzin 3. ®PAHUAIBHHIOBA BHHATOPO/IA SK EJIEMEHT

®PAHUAIHHTOBHX BIIHOCHH
3.1 Exomoniwmumit DacT | s $pasmafismmrosnx naatesis
3.2 Bamawenns pondpy $pairmaitumirosol suHaropot

3.3, Onmindisanis cTpyxTypt dpanvafintirosol BHHArOpO:I

Fig.

Poaain 1. ..............

Poagiz 2. ..............

1. Structure of the essay

Poamiz 3. ..............

4. Necessarily clear the formatting, for this you need to select the
entire text Ctrl+A and use the Clear Formatting command (Fig. 2).
The Clear Formatting command is also recommended to be used
before working with a document that is made up of fragments of other
documents. This command formats all selected text in Normal style,
all other effects will be removed.

AaBbCcl | AaBbCcl AaBbCcl AaBbCcl AaBbCcD
TMormal | TMeo Spac.. Headingl Heading2 Heading3
AaBbCcC AgBbCcDt AaBbCcDt AaBbCcDi AaBbCcDe
Subtitle  Subtle Em.. Emphasis  Intense E.. Strong
4aBbCcL  AABBCCDL AABBCCDL AaBbCecDi AaBbCcel
Intense Q... Subtle Ref.. IntenseR.. BookTitle T List Para..

A4 Create a Style

A+ Clear Formatting

=1 Apply Styles...

Clear All Formatting

Fig. 2. Styles menu
5 . The Clear formatting command does not remove hyperlinks,
therefore it is additionally necessary:

Aab

Title

AaBbCcL

Quote


http://pidruchniki.com/
http://pidruchniki.com/
http://pidruchniki.com/

o selectall text” Ctrl + A"
e press the key combination "Ctrl+Shift+F9"
6. Select the entire document and apply the Normal style to it by
following the command sequence Home — Styles — Normal, with the
following characteristics (Fig. 3).

Styles Voo

Remove All: (No Data)

Remove from Style Gallery

Sample Tem

o woBEooes

Elagdto e
(®) Oy in this document () New documents based on this template ‘ -

Farmat- Gt | cwomor | [or ] [ e |
Fig. 3. Normal style properties

7. Apply the Heading 1 style for section names. To do this, you need
to select the title of the 1st section, and then execute the sequence of
commands: Home — Styles — Heading [ 1. Then set the
characteristics for the Heading 1 style (Fig. 4).

Modify Style 7 X | Paragraph 7 X
Properties Indents and Spacing  Line and Page Breaks
Mame: Heading 1 General
Style type: Linked (paragraph and character) - Aignment: ”
Eliigia=taE T Normal > Outline level: |Level 1 < | O collapsed by defautt
Style for following paragraph: | T Normal v
Formatting Indentation
Times New Romar| 14 [v|| B I U Automatic ~ Left: Oem [ Special: By:
5 oS R Right: 0am | (none} ~
= = = =] = [=] = | 1= = = = =
s==E|=BF=|1 & = =

[ Mirror indents

Spacing

List of literary sources =
Before: opt 5 Line spacing: At
After: opt [+ 1,5 lines ~

[ Don't add space between paragraphs of the same style

Preview

Font: Bold, Indent: A
First line: 0 cm
Line spacing: 1,5 lines, Keep with next, Keep lines together, Level 1, Style: Linked,
Automatically update, Show in the Styles gallery, Priority: 10 v

[ Add to the Styles gallery [] Automatically update
@ Only in this document () New documents based on this template

Format ~ Cancel Tabs... Set As Default Cancel
Fig. 4. Style properties Heading 1




Similarly, apply the Heading 1 style for other section names. To

do this, select the appropriate names of the sections and execute the
sequence of commands: Home — Styles — Heading 1.
8. Apply the Heading 2 style to the names of the subdivisions. To do
this, select the name of subsection 1.1, and then execute the sequence
of commands: Home — Styles — Heading 2. Then set the
characteristics for the Heading 2 style (Fig. 5).

Modify Style ? X | Paragraph ? X

Properties Indents and Spacing  Line and Fage Breaks
Name: Heading 2 General

atignment: | IVEEEEVINNE

Style type: Linked (paragraph and character] ~

Style based on: AT Mormal o

Outline level: | Level 2 ~| [ collapsgd by default
Style for following paragraph: | 11 Normal ~
Formatting Indentation
Times New Romar|« |14 [v|||B | T U Automatic |~ Left: 0m Special: By
= = = |= = = = Ii :i = = Right: om 5 (none) v
[ Mirrer indents
Spacing
L1 Conclusions =
Before: opt |5 Line spacing: At

After: opt 5 1,5 lines v

[[] Don't add space between paragraphs of the same style

Preview

Font: Bold, English (Australial, Indent:
First line: 0 ¢m

Line spacing: 1,5 lines, Keep with next, Keep lines together, Level 2, Outline numbered ~
Level: 2 ~ Numbering Style: 1, 2, 3, ... + Start at: 1 = Alignment: Left + Aligned at: 0 cm +
[] Add to the Styles gallery  [] Automatically update
@ Onlyin this document - (O New documents based on this template

Fomat ~ Cancel Tabs. Set As Defautt Cancel
Fig. 5. Style properties Heading 2
Similarly, apply the Heading 2 style for other section names. To

do this, select the appropriate names of the subdivisions and execute
the sequence of commands: Home — Styles — Heading 2 .
9. Create the content of the document. To do this, you need to go to
page #2 of the document and write CONTENTS in the first line (all
capital letters, font size 14 pt, bold font, alignment in the middle).
Then go to the second line of this page and execute the sequence of
commands: References — Table of contents — Contents...
10. Draw up the title page (Fig. 6). Format the title page as follows:

e 1-3 lines aligned in the center, normal font, font size 14 pt,
single line spacing;

¢ 4 line alignment in the center, bold font, font size 14 pt; single
line spacing, paragraph—space—before—150pt;

¢ 59 lines of width alignment, normal font, font size 14 pt,
single line spacing; paragraph—indent—left—10cm;

10



o 5th line (additional formatting) paragraph — space — before
— 150pt;

¢ 10 line center alignment, font normal, font size 14 pt, line
spacing single, paragraph—space—before—150pt

11



MigicTepcTBO OCBITH i HAVKH YEpaiHH
HanionaneHnil yHiBepCHTET BOJHOTC TOCIOAPCTRA Ta
NPHPOIOKOPHCTYBAHHA

HapuanpHO HAYKOBHE {HCTHIVT eKOHOMIKH Ta MeHe TEMEeHTY

3BIT
3 Iadoparopua podora Ne2
THCITHILTIHA:

«OcHOBH THQPOBHX TEXHOTOTii»

BuxoHaB:

CryzeHT crenianeHocT 051 EKoHOMIKA
AnToxoE M.B.

IlepeBipHB:

Jou. K.T.H. Bacuiis BB.

Pipue - 2021
Fig. 6. Title page
11. Number the pages. For this, a sequence of commands is executed:
Insert — Header&Footer — Page number — Top of page — Right
(Plain number 3).
Remark! The title page and the 2nd page (Table of Contents)
are not numbered. Numbering starts from the 3rd page.

Report on laboratory work #2.

The report consists of a title page, table of contents, 3-4
chapters, in each chapter 2-3 subsections, conclusions, a list of used
sources. The report must be submitted on the Moodle platform.

12



Laboratory work Ne 3
FORMATTING TABLES, FIGURES, FORMULAS
USING WORD STYLES

Goal: To acquire the skills of formatting title pages, tables,
figures, formulas.

Task 1. Create the W e lewe | Weme i
cover page of the essay using P[] Rstwes- Rsmante
the Insert tab — Pages — ﬂ
Cover page, when formatting, .
use your own surname, name e
of specialty, name of subject, _ -
year of admission. .

Austin Banded Facet

ImacuMENT TmLE)

Filigree Grid Integral [+]
,@ More Cover Pages from Office.com 3
E;( Remove Current Cover Page
Eh Save Selection to Cover Page Gallery...

Task 2. Creation of formulas and symbols in the text
To insert symbols, use the tab Insert — Symbol.
t: [ Header - . EI D’ 7T Equation

o Y AR
e | e = T -
Symbol o X
P e
Font: (normal text) v | Subset: | Basic Latin v
[t [#]s]%]&] [ (D]*]+ 1770
1]2]3]4[5]6[7]8]9]: [;]|<|=]>]7|@a
Bl@iD|E|F|GcH|1|T|K|L|M|N|o[P|Q|R
siTlulviwx[y|z| [[\[1]~] [ Ta|b]e
Recently
I&\HI II\I\€\f\¥\O\®\’M\ |#[ <]z~ | E3
Character code: 0043 from: | Unicode (hex) v
" Shorteut Key.. | Shortcut key:
[ ] [ Gonee

13



To insert an equation, use the tab Insert — Equation — Insert

new equation.

Type the equations according to your own number in the list in

the group Iog

X [Tv+1(xv+1'F0)|xv+1 -0 — T, (x,, FO)lx,,:Rv]
7, e ey | o, Sh)
2 1¢, =t _s[ch\[p/B,_, + 1/Ri1, - \[P/B,_, shy[D/B, | +
+Xv-2v-1ly-1 AP/ By—1 + 1/Ry_1, - JP/By—1 ch\[D/By-1]
317, (x Fo) = B [0 0,(1, (), 8,) - HY” (Fo) +
+ D T Q(py () - XD (VP FO) | 4733, Fo),
4 Fv—l,v(p) = Fv—z,v—l(p) [Ch\/m +
+1/R; 1, -\JP/B,_, sh\/p/B,_,| +
+Fy-20-1D)[h/P/Bys + 1/Ri—1 [0/ Boos [0/ Boes]
5 |Hy(p) = _hoBlofo(p) + hyBigM,7;(0,p) — 010751(1' P);
Hy(p) = hlBiJf ®) = a1y/P/B,, Frmsi(P) + 1y Bl My F i1 (0)
° |2 Fo)= B —qb(z”)( )+ B, Sino 2 [ (Fo -
! v,2k+1(F0) (ka,Z[m 12 ((ZIH;))! v,2j+1.8{/_kF0j_k
¢ x) = Zk Oavkx
8 |w,(x,Fo) = s Fo'x
0,24(Fo) = (z,{)lz}"‘,iz B FoY
9 Hy, (X) =
[Z] 0 An—jy COM,; + X, 1v1/m "o n—j— 1v(x)77,,]]_
—[V By /Byt T=0 anj )&y j + Xv-10 Do Tnj (D& 1],
10

2@ =@, @) = f @, ~, Z,@) = f
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—fo = [T 2y dn, £ - k1 et T
f(T) f(T) - 1(”) ur f(T) v=0J(0),1 ~ Jo (k=1)! k(n) n

11

¢ @) = ZN—[( +X12)(f+1)51nyk(f ) b(i-
SR .

12 2i - 2i
¢, = @) B [( X12) (\/7"' 1) + (1 X12) (\/;_ 1) ]'
_Ah|a
12 = 32
13 XZ 2N
T;(x,1) = fza(‘[) + = Zl(r) += Zz(‘[) +- +mZ (v) +
—QZ(T) + + Z1(T) +—Zz(T) +o b (2N+1)'A Zy(7),
+o +oo a¢ au¢ 61;(1;
14 fo f_w f_w ¢1( A e R S G ¢1
div(ud¢,))dxdydt =
=, f T BN Q8 — x)8(y — y)8(t — to)idxdyadt.
k BERC T«
5[ Db Py ) = T Pl

W0 L, 0 ® D
Yi’?=23n=opm<umy+vm V0 = B+ Pl

16

az(t,x) = Ez(t — T x* (x)) Sz(t,x) _
[ &m0 R(t—1% ()1 — 75 (9) de;

96:(tx) _ @ 26, (t,x)
14 ot (/11 ),

dx
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Task 3. Formatting tables
Create the following table:
Use table styles and the Table design and Layout tabs of the
Table tools menu.
Indicator name  Field of knowledge, Characteristics of

training direction the academic
discipline
full-time education
The number of Field of knowledge Selective
credits -3 0305 "Economics and

entrepreneurship
it

Modules - 1 M=25 Year of training:
S& s
Content S323 3
v O
modules - 1 <5®2
The total 2 3 Semester
number of hours S the 6th
— 108 Lectures
Weekly  hours 20 hours
for fu.II-tlme S Practical, seminar
education: =
classrooms — 2 e . .
= Laboratory 20 hours
>
c_cur Independent work
s 5 Individual tasks
T .. ©
S5 Type of control:
Sa8 settlement

Task 4. Work with drawings
Insert a picture into the document using the Insert menu, item
SmartArt . Change color and styles using the SmartArt Tools tab.

16



Scheme @
a Module

Make a caption of the figure 14 pt, Times New Roman
alignment in the center: " Fig.1. Figure Microsoft Word ".

Create the following figure using standard elements from the
Shapes menu:

e |
Cxema
| Cxema1l | | Cxema 2 | | Cxema 3 | ] Cxemad |
Cxema s I Cxema 6 |

The student can make his own design of figures and tables

Report on laboratory work Ne3.
The report file contains the title page, table of contents,
completed tasks are numbered and placed on separate sheets.

17



Laboratory work Ne 4
WORD TOOLS FOR WORKING WITH

ELECTRONIC DOCUMENTS

Goal: To acquire the skills of creating documents with

automatic updating of references, numbering of tables and figures and
the list of used literature, to create multi-level lists, cross-references,
subject references, bookmarks, footnotes, hyperlinks.

Task 1. Automatic numbering of tables and figures

To perform the tasks of laboratory work Ne4, you can use the

formatted text from laboratory work Ne2. If unformatted text is used,
the following actions must first be performed:

To clear the formatting, you need to select all the text "Ctrl+A"
and apply the Clear Formatting command .

Select the entire document and apply the Normal style to it by
following the command sequence Home — Styles — Normal.
Apply 1st-level style to section titles. To do this, select the
appropriate names of the sections and execute the sequence of
commands: Home — Styles — Heading 1.

Use the 2nd level style for subsection names. To do this,
highlight the appropriate names of the subsection and execute
the sequence of commands: Home — Styles — Heading 2.
Create document content. To do this, you need to follow the
sequence of commands: References — Table of contents —
Contents.. or click on the table of contents and select Update
Entirely.

18



Task 2. Multilevel lists

For automatic numbering of
sections and subsections in the
document, you need to go to the
Home tab "Multilevel list" and select
from the library of ready-made lists a
style that provides for the numbering
of sections of the type 1,2,3... and
subsections 1.1;1.2;...

If the document is formatted
correctly, the numbering of all
sections and subsections will be
automatically updated. For more
complex formatting of section
numbering  (for example, to
automatically add words to the title of
the section), use the command Define
new multilevel list..

To quickly navigate through a
formatted document, you can execute
the sequence of commands View —

L
;

=3= 2 9 | |AaBbC Aa
{ All =
Current List
1
a.
i
List Library 1
11
. 1.1,
n (KRR
None aj ARRERA

111411
T
IRRERRERN
IRRRRRRR]

i

%+ Cratson |
- Pasgen 1.01: 1.1 3aronosos
(8) 3zronce 1.1.1 22monoes

L 3aronosox 1 Mnaga 1 2zer

Lists in Current Documents

1
1.1 Heading 2
1.1.1

Define New Multilevel List...
Define Mew List Style...

Navigation
Search the menus
Pane.
E Paste Options:
B 3 (@ Ca For the appearance of numbering in the
[l Updete Field table of contents, it must be updated using the
Ll el command sequence Update field — Update

ggle Field Codes

I° entire table.
A Font..
= Pa

ragraph...

Task 3. Automatic numbering of tables
Automatic numbering of objects (tables, figures) in Word will
be carried out correctly, if the text is formatted with styles and the style

19



of multi-level lists is defined (the previous
paragraph of laboratory work).

Add a table to the formatted text
using the Insert Table menu. Select the
table and execute the Insert caption

B

Times Mew Rorr ~ |14

A AW

I=%.pa.Hfn
|

| Search the menus

command, setting the following options &
Label - Table; Position - above selected =

item; Numbering -

D Exclude label from caption

Caption ? >
Caption:
able Testing
Options
Label: Table ~
Position: | Above selected item ~

Delete Label Mumbering...
AutoCaption... OK Close
Caption Mumbering ? *
Format: 1,2 3, ... ~
Include chapter number
Chapter starts with style | Heading 1 ~
Use sgparator: | (period) {4
Examples: Figure II-1, Table 1-A
OK Cancel

Include chapter &
number, Use separator - period.

B B &

—
=

O &l @

Cut
Copy
Paste Options:

O, e, el

¥ls A

Insert 3
Delete Table

Distribute Rows Evenly

Distribute Columns Evenly

Border Styles 3
AutoFit »
Text Direction...

Insert Caption...

Table Properties...

Mew Comment

As a result, we will get an automatic table number. If the format
of the number (location, font, font size, line spacing) does not comply
with the norms (14 pt non-bold font, alignment on the right edge), it is
necessary to correct the Object name style parameters.
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AaBbCi| AaBbCt 1. AaB 1.1 Aa
TMormal | TMeo Spac.. Heading1  Heading 2
1. AaB 4a8bcc AQB asbcer
Heading 3  Heading 4 Title Subtitle
AaBbCc AaBbCc AcBbCc AaBbCc
Subtle Em... Emphasis  IntenseE... Strong
4aBbC¢ AaBbC: AaBsCcl AaBBCcC
Quote Intense Q... Subtle Ref.. IntenseR..
AaBbCc AaBbCi AaBbCe 1. AaB
Book Title  TList Para... T Caption = TTOC He...
A4 Create a Style Caption

LClear Formatting

2
M Apply Styles...

Modify Style ? x
Properties

Name: Caption

Style type: Paragraph -
Style based on: T Normal v
Style for following paragraph: | T Normal v
Formatting

Times New Romar| 14 v|| B T U || IS

= =|==| = E] = | 1= 3= ==
==B==-8-=|:= = ==

Table 12

Font color: Text 1, Right ~

Line spating: 1,5 lines, Space

After; 10 pt, Style: Hide until used, Show in the Styles gallery, Priority: 36

Based on: Normal v
[ add to the Styles gallery [ Automatically update
(@) Only in this document () New documents based on this template

Farmat 3 Cancel

For verification, it is necessary to insert another table and
automatically number it. To do this, you only need to select the Insert
caption item and click OK. All other settings (number, font,
alignment) will be made automatically.

Students need to set the automatic numbering of all tables in the

text.

Task 4. Automatic numbering of figures
For automatic numbering of figures, it is necessary to insert a
figure and perform actions similar to the numbering of tables, taking
into account that the name of the figure is located under the object,
aligned in the center and has the form
Fig. 1.1 Name of the drawing

Task 5. Cross-
references
For automatic tracking
of changes in references,
Word 2019 offers the Cross
References tool.
To add a cross-
reference to the document,
select the command Insert —

Links — Cross-reference.

Cross-reference O X

Reference type:
Mumbered item b
Insert as hyperlink

Separate numbers with

Insert reference to:
Paragraph number >

[ Include above/below

Forwhich numbered item:

2, Creation and use of digital content.
1. On the website, you can find information about the institute where yo...
2. Corporate mail. Students need to check their corporate mail and send a..
3, Electronic journal.
4, Electronic class schedule
5. LMS Maoodle, https://exam.nuwm.edu.ua/ . Students need to log into t.
6. Repository, http://ep3 nuwm. edu.ua/ Students need to find an electro...
7. Wikisytet, Students familiarize themselves with the university website
1. Apatova M. V. Informatics for economists: a textbook, / N.V. Apatova, 0.
2, Gaina G, A, Fundamentals of database design: n. manual. / G.A. Hayna. ...
3. Glushakov 5, V. Databases: Textbook. course / 5. V. Glushakov, D. V. Lom., ¥

Insert

Cancel
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The type of cross-link is specified in the Reference type list, and
the object to which this link will point is specified in the Insert
Reference to list. For each type of link, a list of objects is offered in
the Insert Reference to list. For example, if the link is of the Heading
type , then in the Insert Reference to list, you can set the Heading text
so that the title text is inserted directly into the link text, and you can
select Page number so that only the page number on which it is located
is inserted into the link text given title. The heading itself can be
selected in the For which heading list at the bottom of the window. In
addition to the title text and page number, the link can contain the title
number, as well as simply indicate whether the referenced text is
located above or below (above/below).

To create links in the text to the number of the table or figure,
you need to go to the menu Insert — Links — Cross-reference. In the
Reference type list, specify the type of cross-reference Table or Fig.
and a specific table or figure is selected.

The student must cross-reference one section and all tables and
figures in the text.

Task 6. Creating a list of used literature

Another type of list that can be automatically created in Word
2019 is a bibliography. In the bibliography, you can place a list of
literature and other sources of information that were used in the
creation of the document.

The principle of creating a bibliography is the same as for a
table of contents or a list of figures: first you need to tell Word 2019
what to list, and then create it. First, note the citations in the text and
indicate the source for each. Then a list of created sources is inserted
on the selected page.

All commands for creating a list of used sources are in the
Citations&Bibliography lists of the References tab.

References Mailings Review View Help

idnote ﬁ) @ @Manage Sources

stnote -~ [% Style: |APA -

Search Insert o
Citation ~ E [ Bibliography ~
=] Research Citations & Bibliography

22



First of all, it is necessary to decide on the design style of
citations in the text and in the list itself. Depending on the chosen style,
both references to sources in the middle of the text and the list itself
on the bibliography page will be formatted differently. You can set the
appropriate standard (we use the IEEE 2006 standard) in the Style list.

After the bibliographic data design standard has been selected,
you need to go to the place in the document to which the external
source corresponds and place the cursor where the name of the source
in brackets will be located. This is usually the end of a paragraph or
guote. By clicking on the Insert link button choose one of the available
menu items Add new source, the Create Source dialog will appear.

Create Source ? X

Type of Source | EXTTINGEG_—_G_—_— Language | Default v

Bibliography Fields for APA
Author Edit
[] Corporate Authar
Title
Year
City
Publisher

|:| Show All Bibliography Fields
Tag name

Placeholdert cancel

In the Type of Source drop-down list, select the type of source:
book, book section, journal article, article in a periodical, conference
proceedings, report.

After the work on the document is completed, and all the
included sources are formatted, you can add a bibliography with a list
of them. To do this, place the cursor in the place where the
bibliography will be inserted, and press the Bibliography command .
In the drop-down list, choose one of the three bibliography templates.

References and Works Cited templates place lists of sources on
separate pages. A container field is added, inside which there are
separate fields for each source. If not all sources have been fully
formatted, but empty container fields remain, they will not be included
in the list.

To update the table of contents, bookmarks, links, list of
sources, numbering of tables and figures, indexes, it is necessary to
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select the entire text or a certain list and press the F9 button on the
keyboard or Update ... in the drop-down list.

Students need to create a list of used literature from at least 5
sources.

Task 7. Document review

To review a document, -
click the Show markup button in B} S8 All Markup |
the Tracking group on the Review  f.ck

tab. Here you can specify the Changes~ v Comments

changes of which elements should ¥ Insertions and Deletions
be tracked in the text, the abilityto "' "* """ + Formatting
observe all corrections in the By Balloons v
document at the current moment, Specific People R
as well as the total number of
corrections and the number of
RIS e ¥ corrections of each type. These summaries
7 Oresors can be seen by bringing up the Reviewing

pane window.

When viewing corrections and
notes, you can accept or reject any of them. Until all corrections and
notes made to a document are accepted or rejected, even hidden
changes will appear in displayed or sent documents. Actions for
accepting or rejecting changes are combined in the Changes group on
the Review tab. The changes is indicated by the full name of its author,
the date and time of creation.

The student needs to make several corrections to the text.

Report on laboratory work Ne4.

The report file contains the title page, table of contents, tasks 1-
8 are performed in the text. The results of task 9 are copied and added
to the report file and included in the content of the report.
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Module 2
Laboratory work Ne 5
CREATING TABLES AND GRAPHS IN THE
EXCEL ENVIRONMENT. USE OF FORMULAS

Goal: To acquire the skills of creating tables and graphics in the
MS Excel environment.

Task 1. It is necessary to calculate the wages of employees
using formulas with relative and absolute references.
Progress:

1. Create a table of initial data according to the template
presented in the figure of columns A, B, C, D.
2. Perform calculations using the formulas in columns E-H .
A C D B F G H
1 Output data
2 variant number 1
3 Income tax rate % 18
4 Military levy rate % 15 ]
5
6
7 Hourly wage calculation statement
8
employe |hourly total all wages
e'slast |wage worked |accrued |income |military [to be
9 Ne name rate hours wages tax fee paid
10 1 100 20 2000 360 30 1610
11 2 120 10 1200 216 18 966
12 3 80 8 640 115,2 9,6 515,2
13 4 60 2 120 21,6 1,8 96,6
14 5 75 7 525 94,5 7,875 422,625
15 6 100 30 3000 540 45 2415
16 7 120 17 2040 367,2 30,6 1642,2
17 Sum 94,00/ 9525,00| 1714,50| 142,38| 7667,63
18 Avarage 9357| 13,43 1360,71| 24493 2041| 109538
employee's last
9 Ne name hourly wage rate  |worked hours total accrued wages |income tax military fee all wages to be paid
101 100 20 =C10*D10 =E10*5D53/100 =E10*5D54/100 =E10-F10-G10
12 120 10 =C11*D11 =E11*5D53/100 V:Ell‘SDSAflGG =E11-F11-G11
12 3 |80 8 =C12*D12 =E£12°5D$3/100 =E12*5D54/100 =E12-F12-G12
13 4 50 2 =C13*D13 =E13*5D$3/100 _:EB‘SD?‘/]OU =E13-F13-G13
14 5 75 7 =C14*D14 =E14*$D$3/100 =E14*$D54/100 =E14-F14-G14
15 6 100 30 =C15*D15 =E15°5D$3/100 =E15*5D54/100 =E15-F15-G15
16 7 | 120 17 =C16*D16 =E16*5D53/100 _=E15'SD$4,‘IUO =E16-F16-G16
17 Sum =SUM(D10:016)  |=SUM(E10:E16) =SUM(F10:F16) =SUM(G10:G16)  |=SUM(H10:H16)
18 Avarage =AVERAGE(C10:C16) |=AVERAGE(D10:D16) =AVERAGE(E10:E16) |=AVERAGE(F10:F16) |=AVERAGE(G10:G16) =AVERAGE(H10:H16)

Fig. 1. Calculations
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Task 2. Creating diagrams
Based on the data on the quantitative composition of students
of the educational and scientific institute of economics and
management, create and design a diagram. For better visual
perception, similar data are displayed in pie charts.
Progress:
1. create the table shown in Fig. 2.
2. select the range of cells A3:B10 (Fig. 1);
3. on the Insert tab, in the Charts group, select the type of
chart Pie—3-D Pie
4. using the Chart design tab — Charts Layouts — Add Chart
Element — Chart title, place the name of the diagram above chart.
5. using the tab Chart design tab — Charts Layouts — Add
Chart Element — Data labels— More data levels options check the
points Category Name, Percentage, Show Leader Lines.

A B C D E F G H I J
Number of Lst-year students of the Number of 1st-year students of the Educational
Educational and Scientific Institute of and Scientific Institute of Economics
1 Economics
2 Field of study Amount of students
Economic
3 Cybernetics 50
Accounting and
4 |Auditing 100
5 |Finance and Credit 70
International
6 |Economics 45 Economics of
7 Marketing 10 enlrepreneurshl
P Finance and
Personnel 14% Pe Credit
management and International 12%
8 |labor economics 65 Economu:S
Economics of
9 entrepreneurship 80
10 Management 120

11
12

Fig. 2. Creating a pie chart

Task 3. Creation of histograms.
Based on tabular data about population in the Rivne region from
2003 to 2022, create and design a diagram. It is convenient to present
similar data in histograms.
Progress:

1. form the table shown in Fig. 3.

2. select the range of cells A3:B22 containing the original

data (Fig. 3);
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3. onthe tab Insert, in the Charts group, select the type of chart
Column;

4. using the tab Chart design tab — Charts Layouts — Add
Chart Element — Chart title, place the name of the diagram above
chart;

5. for chart axis labels you need to choose Add chart element
— Axis title — Primary Horizontal and Primary Vertical.
A B C D E F G H [

Population in the Rivne

region from 2003 to
1 2022

Date Quantity P . . .

2 (thousands) opulation in the Rivne region from 2003 to 2022
B 2003 1168,30 Quantity (thousands)
4 2004] 116410 1175,00
5 2005|  1160,70
6 2006]  1156,50 176,00
7 2007 1154,40 1165,00
8 2008 1152,00] F 16000
9 2009] 115100 §
10 2010 115160, 2 115500
1 2011 115250] 3 115000
12 2012 115430, £ 14500
13 2013 115690, &
14 2014]  1158,80 1140,00
15 2015|  1161,20 135,00
16 2016]  1161,80
i 2017, 1162,70 1130‘00SEBSES%ESQSEEEDEEEES
18 2018|  1160,60 S§5858g8888888¢8¢88¢8¢80¢%
19 2019]  1157,30 Date
20 2020]  1153,00
21 2021] 114850
22 2022]  1141,80

Fig. 3. Construction of a histogram based on tabular data

Task 4. Calculation of the function value
Calculate the value of the function
_(Bx+2)?

sinx + 3

provided that

48 <x <76,
dx = 0,4,

and graph the function.

Progress:
To fill the table with function values, you must first place the

output data: step dx=0,4 placed in cell D5. In the header of the table
we will place the designations of the variables x and y.
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The next step is to fill column x with the values of the
corresponding argument. To do this, enter the initial value in cell A6
x (4,8), and in cell A7 — the formula for calculating the remaining x
values: =A6+D5. Since the value dx is constant, it will not change
during the calculation and needs an absolute address. To do this, you
need to press the function key near the address D5 in the formula bar
<F4> - $D$5.

Move the mouse cursor to the lower right corner of cell A7,
which already contains the formula, so that it takes the form of a solid
cross, press the left mouse button and "pull” down until the value in
some cell of column A becomes 7.6.

Let's go to the column with the function values. Enter the
formula for calculation y in cell B6

=(3*A6+2)"2/(SIN(A6)+3).

To autofill this column, you should repeat the steps for copying
the formulas. In fig.4 the result of performing operations in formula
mode is given.

To construct a graph of a function, the following steps should
be performed: Insert — Charts group — Scatter — Scatter with
smooth lines and markers. The appearance of the resulting diagram
can be improved as follows:

o select the chart on the tab Chart design — Charts Layouts —
Add Chart Element — Chart title, place the name of the diagram above
chart and sign the names of the axes (Axis titles);

o press the right mouse button on the OX axis, select the item in
the context menu Format axis — Axis Options — Bonds — Minimum
and appoint 4.
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A B C D E A B = D E

;
1
2 (Bx +2)?
2 —
2 :(3x+2) 3 Y simx+3
3 sinx + 3 4
4 5 x y dx= 0,4
5 x y dx= } 0,41 6 48
6 48 7 5,2
7 [=a6+3D35 8 56
a 9 6
10 6,4
2 11 6,8
12 72
13 7,6
A B C D E ; A L £
1 . 2 _(Bx+2)?
2 :(3X+2) 3 Y sinx+3
3 sinx +3 4
4 5 x y dx= 04
5 dx= 04 6 48 =(3*A6+2)"2/(SIN(A6)+3)
X y x= : 7 =AB+SDSS |=(3*A7+2)72/(SIN(A7)+3)
6 4,8| 134,2226 8 =A7+5DS5 |=(3*A8+2)"2/(SIN(AB)+3)
7 5,2| 146,3517 9 =A8+SDS5  |=(3*A9+2)72/(SIN(A9)+3)
8 5,6| 149,2105 10 =A9+$D$5 | =(3"A10+2)%2/(SIN(AL0)+3) |
. ol 147 0272 11 =A10+5D$5 |=(3*A11+2)"2/(SIN(A11)+3)
! 12 =A11+5D$5 |=(3*A12+2)"2/(SIN(A12)+3)
i 6,4| 144,2108 13 =A12+$D$5 |=(3°A13+2)72/(SIN(AL3}+3) |
1 6,8 143,6015
12 7,2| 146,8131
13 7,6 155,0031
Fig. 4 Step-by-step calculation of function values
A B C D E F G H I J K
1
2 (3x +2)2 Calculation of the function value
3 - sinx+3 160,0000
4 155,0000
5 x y dx= 0,4
150,0000
6 43 134,2226
7 52 1463517 > 145,0000
8 56 1492105 140,0000
9 6 147,0272 135,000
10 64 144,2108 130,000
1 6,8 143,6015 4 45 5 5,5 6 6,5 7 7,5 8
12 72 146,3131 N
1376 155,0031

Fig. 5 Construction of a scatter based on tabular data

Task 5 Logical functions

Theoretical information

Logical functions are an integral component of many formulas.
If it is necessary to implement certain actions depending on the
fulfillment of some conditions, you should use logical functions.
Logical functions are included in the category Logical of the window
Formulas. Logical functions include::
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o IF (logical_test, value_if_true, [value_if false]) is used to
select one of the alternatives depending on the given condition. For
example, the formula "=1F(A6<20;5;10)" returns the number 5 if the
value in cell A6 is less than 20, and in the opposite case — 10.
LOG_expression is any logical condition that acquires a value
TRUTH or FALSE;

o AND(logical_testl; logical_test2;...) used to combine two or
more conditions;

¢ OR(logical_test1; logical_test2;...) checks input values and
returns values TRUTH, if at least one of the arguments is valid
TRUTH,;

o NOT(logical_test) reverses the value of its argument.

It is necessary to calculate the wages of employees taking into
account changes in tax legislation. Income tax in the amount of 18%
is charged only to those employees whose accrued wages do not
exceed UAH 2,000. Who has an accrued salary of more than UAH
2,000, the income tax is 20%.

Progress:

1. Copy the table from task 1 onto a new sheet:

2. Clear the data from the column Income tax

3. Using the function IF of Logical categories from the menu
Formulas in cell F10 describe the new tax calculation mechanism.

4. Copy the contents of cell F10 to all other employees.

Function Arguments ? X

IF

Logical_test E10<2000 = FALSE

3] 1

Value if true  E10718/100 - 360

|
it

Value_if_false |E10*20/100 400

= 400
Checks whether a condition is met, and returns one value if TRUE, and another value if FALSE.

Logical_test is any value or expression that can be evaluated to TRUE or FALSE.

Formula result = 400

Help on this function Cancel

Fig. 6 Defining function argument
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Task 6. Statistical functions.

The following functions from the Statistical category are often
used to process statistical data.

Using the array X and Y from the previous task to find

1. Correlation coefficient between arrays X and Y. (CORREL
(array 1; array 2).

2. F-statistics (F.INV.RT (probability — 0,05; deg_freedom 1 —
1; deg_freedom 2 — 8) — finds the F-probability distribution for two
sets of data.

3. STDEV (number 1; number 2;) — finds the standard
deviation based on the sample.

Task 7. Mathematical functions.

1. Enter the current year and day of the month in separate cells
and convert them in the adjacent cells to the format of Roman
numerals (function Roman).

2. Find the root of any number using the function SQRT.

3. Calculate 103 using the function POWER.

4. Find the cosine of the number 4 using the function COS.

5. Find the factorial of the variant number using the function
FACT.

Task 8. Date and time functions.
Insert the current date into the cell. (function TODAY or NOW)
Insert the date of birth in the cell in the format Date.
3. Find the number of days lived. (subtract the birthday from the
current date).
4. Find the weekday on which you were born (function
WEEKDAY() function arguments select birthday references
and Type - 2.

.

Task 9. Lookup and reference functions.

To convert the X:Y array from vertical to horizontal, you need
to select a range of empty cells with a dimension of 11x3, select the
function TRANSPOSE from the category Lookup and reference, select
the range with the output array and press the keys
<Ctrl>+<Shift>+<Enter>.
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Task 10. Financial functions

Theoretical information

An important area of MS Excel tools is related to the
implementation of financial calculations. The main financial functions
are as follows:

o FV(rate, nper, pmt, [pv], [type]) one of the financial
functions, calculates the future value of an investment based on a
constant interest rate. You can use FV with either periodic, constant
payments, or a single lump sum payment. The FV function syntax has
the following arguments:

e Rate (nper, pmt, pv, [fv], [type], [guess]) — Required. The
interest rate per period.

o Nper (rate,pmt,pv,[fv],[type]) — Required. The total
number of payment periods in an annuity.

e Pmt (rate, nper, pv, [fv], [type]) — Required. The payment
made each period; it cannot change over the life of the annuity.
Typically, pmt contains principal and interest but no other fees or
taxes. If pmt is omitted, you must include the pv argument.

e Pv (rate, nper, pmt, [fv], [type]) — Optional. The present
value, or the lump-sum amount that a series of future payments is
worth right now. If pv is omitted, it is assumed to be 0 (zero), and you
must include the pmt argument.

Remark. All arguments representing money to be paid are
represented by negative numbers; funds to be received - in positive
numbers.

Financial function of FV

The client put 1,000 hryvnias on deposit in the bank at a rate of
10% per year. Calculate the future value of his deposit in 5 years using
the compound interest rule.

Accrual by the method of compound interest means that at the
end of the first year interest is accrued on the deposit in the amount of
1,000 x 0.10 = UAH 100. This amount is added to the initial deposit
amount. At the end of the second year, interest is accrued in the
amount of UAH 1,100, i.e. UAH 1,100 x 0.10 = UAH 110. and so on.

Progress:
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1. Enter the notation PV = 1000; n = 5; r = 10% (fig. 7). FV —
the value of the deposit after 5 years, and enter this data into the
MS Excel table (cells B1:B3).

A B A B
1 PV 1000 1 |PV 1000
2 |n 5 2 |n 5
3 r 01 3 r 0,1
4 FV 1610,512 4 FV =FV(B3;B2;;-B1)
Puc. 7. Results of the FV function
2. In the Financial Functions menu, we find the FV function,

which allows you to calculate the future amount, taking into account
interest charges. As arguments in the window of the function that
appeared, we enter links to the corresponding cells: RATE = 0.1;
NPER = 5; PV = -1000. Standard notation of arguments is used here:
NPER — number of periods (years), PV — initial deposit amount. In
computer calculations, the value of the deposit rate is always entered
in fractions of a unit.

Function Arguments ? X

Fv

Rate B3 = 01

> 13

Nper B2
Pmt

Pv |-B1 = -1000

> 1 13

Type

= 161051
Returns the future value of an investment based on periodic, constant payments and a constant interest rate.

Rate is the interest rate per period. For example, use 6%/4 for quarterly payments at 6% APR

Formularesult= 1610512

Cancl
Fig. 7 Use of financial functions FV

3. After pressing the OK key, the result of performing the FV
function is displayed in cell B4 — the value is 1610,51.

Report on laboratory work A2 5.
Reports for laboratory works 5-7 are drawn up in the form of
Excel files. Each task is performed on a separate sheet of the file.
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Laboratory work Ne 6
OPERATIONS ON MATRICES. ANALYSIS AND
FORECASTING USING EXCEL

Goal: Get the skills to perform operations on matrices, as well
as get the skills to perform economic analysis and build predictive
models using MS Excel.

Theoretical information

Functions for working with matrices

A significant number of economic and mathematical models of
various objects and processes are recorded in array form. In MS Excel,
matrices are presented in the form of arrays (blocks of adjacent cells).
When performing operations with matrices or vectors, solving systems
of equations, etc., you can use the following MS Excel functions:

e Minverse (array)— finding the inverse array;

o Mdeterm (array) — finding the determinant of the array;

o Mmult (array 1 ; array 2) — product of two matrices;

o Transpose (array) — transposition of matrices.

Actions with elements of the array (array) should be performed
in a certain sequence:

* before entering the necessary function to perform certain
operations on arrays, you need to select a range of free cells in which
the result will be displayed.

* enter the necessary formula.

« select ranges of initial array values.

* press the key combination <CtrI>+<Shift>+<Enter>.

When entering an array formula, MS Excel automatically
encloses the formula in curly brackets.

An individual cell of the calculated array cannot be changed.
You can change only the entire array at once, for this it must first be
selected.

Multiplying a array by a number. First, you need to enter the
elements of the array, for example, in the range of cells A2:C4. To
multiply the entered array by the number 5, a range of free cells is
selected according to the size corresponding to the given array (for
example, D2:F4). Next, enter the formula =A2:C4*5 in the formula
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line and press the keys <Ctrl>+<Shift>+<Enter>. The values of the
original data multiplied by 5 appear in the selected range of cells.

Transposition of array. To do this, use the function
TRANSPOSE, which translates the vertical range of cells into
horizontal, and backward. For example, it is necessary to create a
transposed array from the elements of array A. Select a range of cells
into which the new array will be entered (A7:C9), select a function
TRANSPOSE and enter the corresponding values of the elements of
array A: TRANSPOSE (A2:C4). Keys are  pressed
<Ctrl>+<Shift>+<Enter.

Calculation of the array determinant

Remark: you can calculate the determinant only for a square
array.

To calculate the determinant of an array, call the function
MDETERM. For example, you need to find the determinant of the
array A. First, select the cell in which the value of the determinant (E7)
will be placed, call the function MDETERM. Enter the corresponding
values of the elements of array A and press the key <Enter>.

Multiplying an array by an array

To perform this operation, use the function MMULT (array 1;
array 2), where array 1, array 2 — are arrays that are multiplied. The
number of columns in the array 1 argument must be equal to the
number of rows in the array 2 argument. When multiplying an array
by a vector, the calculated array is a column array, the dimension of
which coincides with the dimension of the vector.

To multiply an array by an array, you must enter the array into
a range that must have as many rows as there are columns in the array.
Next, select a range of cells where a new array will be created, activate
the button Insert function, select a function MMULT (category Math
and Trig) and enter the links of the ranges of array A and vector B.
After that, press the keys <Ctrl>+<Shift>+<Enter>.

Calculation of inverse arrays

Remark: the inverse array is constructed only for a square non-
degenerate array whose determinant is different from zero.

To calculate the inverse array, activate the function
MINVERSE. For example, it is necessary to create an inverse array
from the elements of array A. To do this, select a range of cells where
a new array will be created, and activate the function MINVERSE.

35



Enter the corresponding values of the array elements and press the
keys <Ctrl>+<Shift>+<Enter>.

Task 1. Accordingly, the initial data of the array A, it is
necessary:
o multiply the array A by the number 10;
o find the transposed array to the array A,
o calculate the determinant of array A.

A B C
1 |The initial data of matrix A
2 5 1 4
3 4 2 2
4 3 3 1

Fig. 8 The initial data of matrix A

Task 2. Solve the system of linear algebraic equations by the
array method:
19x; + 7,1x, + 3x3 = 5,8,
6,4x1 + x5, + 4,3x,, = —7,5,
2,7x1 —1,9x, + 6,2x3 = —4,5.
To find the solutions of the system of equations, you need to use
the formula
X=A"1xB.
Where A — array of coefficients with unknowns,
A~ —inverse array,
B — vector of free members,
X — vector of wanted unknowns.

Task 3. Construction of trend lines.

Theoretical information

In the modern economy, in order to make various kinds of
decisions, it is necessary to be able to forecast the development of the
economic situation. For this, it is necessary to know the past well and
its inherent patterns. If various economic indicators are recorded
regularly over a long period of time, such data form a time series.
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Thanks to statistical analysis, it is possible to identify and use
the information contained in the time series for forecasting. For visual
analysis of time series in MS Excel, charts are used and trend lines are
built.

Trend line — it is a function of a given type, with the help of
which it is possible to detect the development trend of a particular
process and provide a forecast for a given period.

MS Excel provides several types of trend lines.

Table 1
Dependency type Equation
Linear Y=a+bX
Polynomial Y=a+a; X+aX?+...a,X"
Logarithmic Y=alnX+b
Exponential Y = aePX
Power Y = ax?

Where Y Ta X — some economic variables between which the
relationship is studied (Y is considered a dependent variable of X).

Task condition

Some company has observed the demand and price of its
products. Observation data are summarized in a table. It is necessary
to determine the quantitative dependence of demand on price and
apply the obtained dependence for forecasting and analysis of demand
for products. It is believed that the dependence has the form of paired
linear regression

Y = by + b X,
which can also be written as
Y = AX + B,
where
Y — demand; :; Ili. < 1
X — price; L Maps PivotChart
A, B or by, b; — model parameters. ter - —
Progress: _ _
1. Create a table of output B &Y ‘ '

data according to the sample in the

ia Scatter
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following figure. To calculate the

values of Y, add your option = Format Trendline N
according to the group list to the  Tendine options +
demand values (formula )~ o
=C4+$C$1 in cell F4, press F4 and 8
copy to the entire column Y). ~ Trendiine Options -
2. Construct a scatter T —
plot. ‘o
3. Add a linear trend L st
to the already constructed chart: [ O Logarithmic
e Select all the points on the 5 ) O polynomia
constructed diagram; _ L/ O pouer
eadd a trend line (right £ O i
mouse button —Add trendline); s
« Trendline options (select """ |
the type of trend line), set o neer (0
parameters Display equation on borceect
chart, Display R-squared value on Forward 50 periods
Chal’t Backward 0.0 periods
The linear regression [] et Intercept
equation appears in the chart box, I Display Equation on chart .
along with the confidence value of -
the approximation R?.
A B C D E F G H J K L M r
1 |Number according to the list 1 45
I o= .
5 2 10 35,42 10 3642 | 5 o
6 3 14 26,3 14 27,3 ‘e ®
7 4 18 26,3 18 27,3 = e 0
8 5 20 22,65 20 23,65 | 20 e,
9 6 22 15,06 22 20,06 15 o ...
e P vy T el © y=-10625x+ 42,807 ¢ .
12 3 25 12 25 13 5 R2=0,9107

Fig. 9 Raw data and trend line with forecast demand values
Task 4. Building a forecast for N years using a trend line.
To change the trend line, you need to select it from the context
menu Format trendline.
Using the trend line, it is possible to predict the dynamics of the

development of one or another economic process for the following
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periods. To do this, you need to fill in the window with the number of
periods in the Format trend line context menu in the Forecast group.
As a result of the above actions, we will get a trend line and a forecast
for three years.

Task 5. Finding and
analyzing a regression [P—

equation using the Data |
ysis ToolPak oK
Analysis add-in. HAnalysis TaolPak - VBA o« |

Add-ins ? bt

. . Euro C Toaol
To obtain comprehensive Sl
information, which is necessary Browse...
for a detailed study of the model P

for the purpose of its further use
for forecasting and economic-
mathematical analysis, it is
necessary to wuse the tool
Regression Data Analysis add-
n. Solver Add-in

|f the add_in iS not Tool for optimization and equation solving
installed, it is required in the
menu File to choose Options,
Add-ins and add Analysis
toolpack and Solver add-in. Add-
ons will appear in the menu Data.

Progress:

1. Copy the X, Y data table to a separate sheet (think
about how to save the connections between the sheets ©).

2. Select the tab Regression Data Analysis add-in from
the menu Data.

3. Give Input range for Y and X (if the column names
are included in the intervals, put them Labels), Output range (one cell
on the active sheet). As a result, we get model parameters

Y — intersection - B or b0.

X —A,orbl.

4. Find the predicted demand value Y for the predicted
price value X=32. With the help of the function FORECAST or from
the equation.
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A B c D E Regression ? x
1% Y SUMMARY OU Input
2 (1 37,55 Input ¥ Range: $BS1:3B511 *
310 36,42 Regressior Cancel
4 |14 27,3 Multiple R 0,9543008881; "PutXRange: 3AS1:3AST1 k3
5 |18 27,3 R Square 0,9106901851¢ Labels [leanrentize Help
6 [20 23,65 Adjusted R 50 0,8995264583] [ confidence Level. |95 %
7|2 20,06 Standard Erro1 2,94798951572
8 |24 17,2 Observations 10 HEECEICRS
9 |26 15,05 @iGiitput Range:! SDS1 *
10|25 13 ANOVA O Mew Worksheet Ply:
11 (27,8 11 df (O New Workbook
12 Regression 1 Residuals
13 b0 =INTERCEPT(B2:B11;A2:A11) Residual 3 [ Residuals [ Residuai Plats
14 b1 SLOPE(B2:B11;A2:A11) Total s [ standardized Residuals [ Line Fit Plots
15 Mormal Probability
16 % predictive 32 CDEfﬂcri:nEs_ [[] marmal Frobability Plots
17 |Y predictive  =E17+E18*B16 Intercept  42,807352617(
18 X -1,0625320882 0,1176417096¢ -9,0319334113 0,0000180547¢ -1,3338143572 -0,791245¢

Fig. 10 Regression results

Task 6. Finding the parameters of the regression equation using
a function.
The parameters of the regression equation can also be found
using functions.
To find the parameter by function must be applied Intercept, bl
— Slope (Statistical functions).
As a result, it is necessary to compare the parameters of the
regression equation obtained by different methods:
- Graphically using a trend line;
- tabs Regression data analysis package;
- functions Intercept and Slope.

Laboratory work Ne 7
OPERATIONS ON LARGE DATA ARRAYS.
CONDITIONAL FORMATTING, SMART TABLES

Goal: Get the skills to perform operations on large data arrays
and format them.

Theoretical information

Conditional formatting is a way to make working with Excel
spreadsheets as easy as possible. This method of processing
information allows you to save a lot of time and facilitate all
calculations. You can make the program automatically perform many
tasks that used to be done manually, wasting a lot of time.
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In addition, for your convenience, you can configure Excel so
that it immediately selects the necessary or important information in
the documents. In addition, such formatting will help to display
information more clearly, quickly and efficiently create reports
without using complex graphic models, such as charts or graphs.

"Smart" table is a special type of formatting, after applying
which to the specified range of data, the array acquires certain
properties. First of all, after that, the program begins to treat it not as
a range of cells, but as a complete element. If you make an entry in
any cell that is located directly near its borders, then the row or column
is automatically included in this tabular range.

The use of this technology allows you not to recalculate
formulas after adding rows, if the data from it is pulled into another
range by a certain function. In addition, among the advantages should
be selected the fixing of the cap at the top of the sheet, as well as the
presence of filter buttons in the headers.

Ina "smart" table, by default, when it is created, useful tools are
automatically connected, which provide sorting and filtering of data.

As you can see, there are already icons in the form of triangles
in the cap near the names of the columns in each cell. It is through
them that we get access to the filtering function. We click on the icon
near the name of the column we are going to manipulate. After that, a
list of possible actions opens.

Pivot tables are one of the most powerful MS Excel tools for
analyzing databases placed in tables or lists. The summary table not
only groups and summarizes the data, but also provides an opportunity
to conduct an in-depth analysis of the available information. When
creating a pivot table, the user specifies the names of the fields placed
in its rows and columns. It is also allowed to specify a page field,
which allows you to work with a summary table as with a set of sheets.
Pivot tables are convenient for data analysis for several reasons:

- allow you to create summarizing tables that provide the
possibility of grouping the same type of data, summarizing, and static
characteristics of records;

- easily transformed;

- allow automatic selection of information;

- on the basis of the summary tables, diagrams are built, which
are dynamically rebuilt along with the change of the summary table.
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Task 1. Conditional formatting.
It is necessary to Select in color the prices of phones in the range

of 80-160 $.
Progress:
1. Create atable according to the sample.
2. Select the data in the price column.
3. Choose from the menu Home the tab Conditional
formatting, Highlight cells rules; Between.
4. Set formatting borders and color.
5. Select the data in the Quantity column.
6. Choose from the menu Home the tab Conditional
formatting, Data bars and select the fill type.
N ) P
2 1 S1 100 20 Between 7 %
5 4 F1 40 14 ] 1 ond a0 T with [Light Red Fill with Dark Red Tt o
o
Fig. 11 Conditional formatting results...
7. Copy the Quantity column to the adjacent column and
select it.
8. Select in the tab Conditional formatting, Color scales

or Icon sets and select the fill type.

Task 2. Smart table.

Create a smart table, add data to it and summarize.

Progress:

1. We copy the table from the previous task to a new sheet,
remove conditional formatting and add a column.

2. Select the table.

3. Choose any table style from the tab Format as table from the

menu Home
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4. Add a new Sales Volume
column to the table and enter the
formula: Price*Amount.

5. In the menu Table design
which is activated when you click on
any element of the smart table
activate the item Total row.

6. For the Price column, we
define the average price.

7. Check out other
Table Builder features.

Smart

Task 3. Sorting and

A

B

b
C

=SUBTOTAL{109;[Amount])

D E

W~ B Phonebranfd Price, M Amourfd 52/ Vo™i
2 4 F1 40 14 560
3 9 w 40 320
4 8 D 50 350
5 7 H2 67 1005
6 5 F2 80 4430
7 6 P1 89 5073
8 1 s1 100 2000
9 2 52 150 300
03 53 200 16000
1] Total - 30088
12
3
14
15
16
18

A B C D F

1
fi Iteri ng. ; ; Z] sort Largest to Smallest
- - 4 2 Sort by Color
Sort and filter data ina {—
smart table and using a tab Sort ; —
and filter. s 2 R 2 ] tuebepie
:? Tnatal =2 o 259 search
Progress: b5 “u
1. Sort the table FTElE | E
by phone price from minimum coee oo s e B {
to maximum. s WD
m K one
2. Copy  smart Do e
table data to a separate sheet and - B R &l s oo
convert it into a regular data s W m e me Leemee
range (command Convert to : | & @& | % | i ¥
range from the menu Table - = s w = @ oo
design). You can also type a It === =
new table.
3. Sort a regular A i c D E
« . Volodymyr:
table using a tab Sort and filter | 1 [0 - || mumber 3 Amourfd 52/ OMig
from the menu Home. 22 L o 360
4 8 [u) U0 50 O 7 350
5 7 H2 67 15 1005
4. Add a note o — 6 o - s
cell Al of any content using |7 s P1 89 57 5073
- 8 1 S1 100 20 2000
Reviev — Notes — New note. o 2 s 150 > 300
10 3 S3 200 80 16000
1 Total 259 30088
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