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SIANDIENOS TIKSLAS:

SUSIPAZINTI SU SKAICIUOKLES
PAGRINDU SUKURTOMIS

EKSPERIMENTU SIMULIACIJOMIS IR
ISMOKTI JAS KURTI



steamlt.lt/vilnius2022

Il dalis.
Skaitmeniniy
veiklos zurnaly
kiirimas ir taikymas
praktinése mokiniy
veiklose

Vilniaus universiteto Gyvybés moksly centre,
Saulétekio al. 7, Vilnius

2022 m. lapkricio 8 d. 15:00 - 17:00, R105

2022 m. lapkri¢io 9 d. 15:00 - 17:00,
NUOTOLIU {nuoroda}

2022 m. lapkri¢io 11 d. 15:00 - 17:00, R105
Mokymuose bitina turéti kompiuterius.

Skaitmeninis eksperimentas [atsisiysti]

Naudojant astuonis

skirtingos koncentracijos

(0,005-0,3 mM)
p-nitrofenolio tirpalus,
paruoskite kalibracinj

tirpalo sugerties

priklausomybés nuo p-

nitrofenolio

koncentracijos grafika.

1

NaOH

T
M

Iveskite tiriama p-
nitrofenolio

Koncentracija, mM:

Sugertis, 400 nm:

skati t
| #N/A | o
Spalvos skalés
formatas
L e e e L e b e ity Eroporcies £ skalss
1| 2| = 4| s| formatas
I E——— -5
| ‘ ‘ #N/A ‘ Riboto pasirinkimo
| ‘ ‘ #N/A ‘ Ribotos vasties

Atlikite uzduotj




KAIP SUKURTI
TOKIAS
SIMULIACIJAS?

SKAITMENINIO EKSPERIMENTO KURIMO ALGORITMAS

Pasirinkite
duomeny paketa

Lentelé su tam
tikromis vertémis

1

Grafikas

Funkclla

k.

Papildykite
duomeny paketa

Trokstamy vertiy
suformavimas

k.

Iveskite
eksperimentines
paklaidas

Duomeny
randomizaclja

k.

|vesties - duomeny
patelkimo lauky
paruoiimas

Sujunkite duomenis
su laukeliu, kuriame
bus suvedama
verte

=FORECAST() (tik tlesinel prikiausomyber)

=RANDOM()

=VLOOKUP()

Ivesties ribojimu
Ivedimas

Ar jrasoma bet kurl
verte

Ar galima pasirinkt!
tik 15 paruosto

Ar galima jrasyt! tik
sgrase esanclas

Grafiniy elementy
|déjimas

saraso vertes
DATA
DATA
VALIDATION=LIST .
+in Cell Droplist VALIDATION=LIST
L
f A
Duomeniy
paruogimas P ois ( )
8 J
T
Custom Formating
Batinos referentinés (min,
max) vertés
chemix.org

blorender.com
ophysics.com

png/ jpg
"~ eksportavimas

» [terpimas

Duomeny
apsaugojimas

Duomeny paketo
lapo paslépimas

</ STEA
A\

Hide sheet

Vilnlus

Laukeliy uzrakinimas I
formuliy paslépimas

TIK [VESTIES LAUKELIAMS:
1. Fermat cells »Protection > [ ] Locked
2. Review > Protect sheet > 2x
slaptaZzodis




konc.,, mM  Sugertis, s.v.

0.3 3.5616
0.225 3.4378
0.2 3.3167
0.175 3.0289

— ] ]
0.15 26501 =FORECAST(x, known_y's, known_x's)
0.125 2.2372 T I T
0.1 1.743 - -

Nepr. kintamasis, Zinomy Zinomy
0.075 1.3243 kurio funkcijos priklausomy nepriklausomy
0.06 1.0466 vertés ieSkoma kintamuyjy kintamuyjy
imtis imtis

0.045 0.7434
0.03 0.4908
0.015 0.2348
0.005 0.0542

0.034




konc., mM
0.3

0.225
0.2
0.175
0.15
0.125
0.1
0.075
0.06
0.045
0.03
0.015
0.005

Sugertis,
S.V.

3.5616
3.4378
3.3167
3.0289
2.6501
2.2372
1.743
1.3243
1.0466
0.7434
0.4908
0.2348
0.0542

Modifikatorius:
paklaidos mazinimas ar

didinamas.
=[verté]*(RAND())/20
—
modifikacija \
=RAND()
funkcijos

verte € (0; 1)

Priklausomai nuo verciy
dydzio, funkcijg gali reikéti
modifikuoti, pvz., /10

NB! Funkcijos verté keiciasi kiekvieng
karta, kai palieCiamas laukelis
(laukelio grupé)

— Norint vertes fiksuoti, reikia Copy>Paste Values



1 2 3

Sugertis Iveskite tiriama
) ’ p-nitrofenolio . )
Sugertis, S.V. koncentracija, Sugertis, 400 nm:
konc., mM S.V. +RANDOM mM:
0,013 0462394 0,429 *_ o #N/A

0,014 0,551278 0,546
0,015 0,57892 0,560

0016 0502138 0472 =VLOOKUP([value], [range], [column number], [false or truel))
0,017 0,571408 0,561 x 4
0,018 0557616 0,528 Verté*, kurios

ieSkoma Stulpelio, kurio

0,019 0,630128 0,624 o bt
Kokioje duomeny  !f@sas buty

0,02 056382 0,518 imtyje ieskoti p.zla.tvekikiamas,
verteés* eiliSkumas nuo
0,021 0,625058 0,606 verdiy stulpelio
0,022 0,642323 0,633 NB! Vertés turi
0.023 067229 0.650 bdti kairiausiame
stulpelyje L - .
0,024 0,675397 0,646 FALSE = ieSkos tikslios vertées

TRUE= ieSkos artimiausios vertés
0,025 0,757824 0,725



IVESTIES RIBOJIMAS

Home Insert Draw Page Layout

I:E] From Text/CSV EF@E' From Picture v

[é From Web [5 Recent Sources

¥ E From Table/Range

Get & Transform Data

Jx

[% Existing Connections

Formulas

DATA

[5

Refresh
All v

@ Review View Developer

Help

[T Queries & Connections

[
[2

Queries & Connections

N/

Filter

[
@ v Z Sort

Currencies |3 A

il

Stocks

Data Types

11 1 1 2 1 Aa

Data Validation ?

Settings  Input Message  Error Alert

Validation criteria

Allgus
- : Ignore hlank
Data: In-cell dropdown

between o

LIST

é——’

Source:

l+>

A

v
T

E Advanced

Sort & Filter

Apply these changes to all other cells with the same settings

Clear All Cancel

=g & &=
B2 = B
Text to EX = What-If
Columny E_G [ Analysis ¥
l Forece

DATA VALIDATION

Pasirinkimy imtis (laukeliai)



IVESTIES RIBOJIMAS

Tekstas, rodomas pazymeéjus laukel:

Pasirinkite

sgraso

| Data Validation

Settings  Input Message  Error Alert

Show input message when cell is selected

When cell is selected, show this input message:

Title:
Pasirinkite:

Input message:

Pasirinkite koncentracija (mM) i$ saraso

Clear All

Pasirinkite: —

koncentracijg (mM) i§ [

Cancel

Ispéjimo lentele, jei jvedama negalima

Démesio! X B
° Pasirinkta koncentracija negalima
: Retry Cancel Help :
e rrrrrrrnrnrrnrnrnl
| Data Validation ? X

Settings  Input Message  Error Alert

Show error alert after invalid data is entered

When user enters invalid data, show this error alert:
Style: Title:
Stop ~ | Démesio!
Error message:

Pasirinkta koncentracija negalima

Q

Clear All Cancel

verte:



Iveskite tiriama p-
nitrofenolio
koncentracija, mM:

0,23

DUOMENU PATEIKIMO FORMATAVIMAS

Sugertis, 400 nm:

3,600

HENENEEE

HENENEEE

HENENEEE

[

1

2

3

a

5

)

NaOH

p-nitrofenolis
08mL f mL

Skaitines vertes
formatas

Spalvos skalés
formatas

Proporcijos / skales
formatas




DUOMENU PATEIKIMO FORMATAVIMAS: spalva

Referentinés vertes:

MaX

5,000

min

0,000

(paslepiami laukeliai)

Verteé laukelyje minimaliu dydziu (=1 pt),

nepastebimos spalvos

Y=

—

| —

Spalvos skalés
formatas



DUOMENU PATEIKIMO FORMATAVIMAS: spalva
Conditional Formating>Colour Scale>More rules

J Comments l

B B @=sE X iy O

rt Draw Page lLayout Formulas Data Review View Developer Help

]

v i v Z
Paste [ n A = == 5= | & 0, «0 .00 Conditional Jormatas Cell Insert Delete Format Sort& Find&  Analyze
B I U v| & A = = = = &S| v v
v B Merge & Center $ % 9% 38 Table v Styles v v v v & v Filterv Select v Data
Clipboard N Font Alignment Number Styles Cells Editing Analysis
v e ﬁc =VLOOKUP(C8;Duomenys!B:D;3;TRUE)
A B C D H J K L
grafika. ;
Select a Rule Type:
= Format all cells based on their values
lYeSk“e t"_"ama P- " = Format only cells that contain
nitrofenolio Sugertis, 400 nm:
Kkoncentracija, mM: = Format only top or bottom ranked values
= Format only values that are above or below average
‘ 3’452 = Format only unique or duplicate values
= Use a formula to determine which cells to format
Edit the Rule Description:
1 uE ] ~ . 1 1 1 Format all cells based on their values:
NB! Turi bati pazyméti visi | o
mat Style: | 2-Color Scale v
Iqq H Iqq M | M 1 nq Minimum Maximum
( I n ? a X ? I r a n a I Z LI OJ a a S) 5'000 Type: Lowest Value v Highest Value
I a u ke I ia i 0’000 Value: ((Lowest value) i (Highest value)
Color: v
Preview:
LI L L L e eyl
1 x4 3 4 OK
L
=S| T




DUOMENU PATEIKIMO FORMATAVIMAS: Skalé

L]

HENENEEE

HENENENEN R EEE

IIII!IIIT\

1

2

3

a

5

=5

Proporcijos / skalés
y‘atas

Pasirinkta referentiné verté
(didesné nei maksimali verte

duomeny pakete)

Skale jkeliama kaip paveisklélis

/

Verté - nematomu formatu
(lygiavimas desinéje, minimaliu
dydziu, balta)



Skalé

ABCDEFGHI JKLMNOPQRSTUVWXY ZAAAAIAAAAAAAAAAAAAAAAAAAAAABBIBEBIBIBIBBIBIB.BIBIBIBIBBIB(BIBEB BIB'BBIB'B:.C.CICCICCCCICIC.CCCIccCcCccCCCCCCCDDDD




DUOMENU PATEIKIMO FORMATAVIMAS: skalé

Conditional Formating>Data Bars>More rules

HOME lome Ins Draw Page Layout Formulas Data Review View Developer Help
E@ Calibri v v AA = = @ v gBWrapText Number @ f @ g):( @ v 9<
v - v
P: = = = |= 5= = 0 . t Cell | Del F t Sort
e I U~ By &- Ay S===E Bvegeacemer « § v % 9% Y e .y | Dol Forat | e
Clipboard [ Font [ Alignment ] Number N Cells Edit
. " )
v ﬁc =VLOOKUP(C8;Duomenys!B:D;3;TRUE) ﬂlghllghtCeIIsRuIes
Top/Bottom Rules >
B © E . |
ﬁ 5 Gradient Fill
Data Bars
@ Color Scales
NB! Turi bati pazymeéti visi 5,000 >
! Turi bati pazymeéti visi . ] 1con ses .
: : . 0,000
(Ref-max, ir analizuojamas) ; B New Rule..
o . BS Clear Rules >
laukelial
LU LT T L L] ] B wianage R, I
1 2 3 aq >

Select a Rule Type:

= Format all cells based on their values

7| = Format only cells that contain

1 | = Format only top or bottom ranked values

+ | = Format only values that are above or below average
| | = Farmat only unique or duplicate values

= Use a formula to determine which cells to format

< Edit the Rule Description:

Format all cells based on their values:

More Rules...

- | FormatStyle:  Data Bar _J show Bar Only

Minimum Maximum

Type:  Automatic ~ Automati

1| Value: (Automatic

. Bar Appearance:

< | Eill Color Border Color
||[sodrm | | - Noboder |~ (I -

Context

INegative Value and Axis Bar Direction

[e14 Cancel

More Data Bar Rules

/

Riboto pasirinkimo

N/A |

Ribotos jvesties

#N/A |

Pasirenkama stulpelio spalva



LAUKELIY UZRAKINIMAS:

Taikoma tik tiems laukeliams, kuriuos
vartotojai galés redaguoti: e .

. Number Alignment Font Border Fill Protection

1 D Locked
E - b Hidd
——praTTgE | ( T An e — ldden
calibri v|[16 ~| A" AT § v % 9 1
7 = g Locking cells or hiding formulas has no effect until you protect the worksheet (Review tab, Protect

' . v v i, &0 .00
B I ’ - B o y 1 group, Protect Sheet button).

Iveskite tiriama | Search the menus

oncenwaclam o | Protection >

023 [ con | ATZYMETI ,Locked* >

F‘D Paste Options: 1
Ch I OK

Paste Special...

/® Smart Lookup
Insert... ]
Delete...
Clear Contents
@ Quick Analysis
Filter >
0,22 Sart >

E Get Data from Table/Range...

£ e Come Pazymétas laukelis >
Tj New Note v v
Des. klavisas >

Pick From Drop-down List... Format Ce”s

Define Name...

Duomenys | Exp1 )
L O 1 N
'ﬁ(A(cessibMity‘ Investigate @ Link

2 zingsnis >



LAUKELIU UZRAKINIMAS: iu(l;:irtl atra_kmlmo slaptazodj
2 2|ﬂgsnls S b Protect Sheet ? X 3

. Password to unprotect sheet:
Review > Protect Sheet

Insert Draw Page Layout Formulas Data Review View Developer Help B ——

@ I:‘%f /G> 5§ D —H‘V_:l '1/:| Ll/:| Ll/:l El D EEI ’E@ E?/E ’E‘ — Allow all users of this worksheet to:

1s Workbook Check Smart = Translate New Show Notes  Protect Protect Allow Edit Select locked cells
Statistics Accessibility v Lookup Comment Comments v SheéT WoTkboek—FRangas — . | locked cell
> M Select unlocked cells
g Accessibility Insights Language Changes Comments Notes Protect g D
Format cells
S o023 Protect Sheet () Format columns

Prevent unwanted changes from

others by limiting their ability to D Format rows

’ . ; edit. — [ Insert columns
. -
- For example, you can prevent D Insert rows
people from editing locked cells or b | Insert hyperlinks
making formatting changes. B O P
@ D Delete columns
Iveskite tiriama p- Tell me more {
nitrofenolio Sugertis, 400 nm: I: (J Delete rows
koncentracija, mM: O Sort
D Use AutoFil
0,23 3,482 .
Table and PivotChart

O Use Pj

oK Cancel

—
Confirm Password ?

Reenter password to proceed.

Pakartoti slaptazodij

Caution: If you lose or forget the password, it cannot be > O K
_ recovered. It is advisable to keep a list of passwords and their
_ corresponding workbook and sheet names in a safe place.
_ (Remember that passwords are case-sensitive.)

oK Cancel

| | I I I | FTOporcijos 7 skdies



VIZUALIZACIJYU KURIMAS

bio

=) Chemix

4 oPhysics
RENDER RSN

https://biorender.com/ https://chemix.org/ https://ophysics.com/

Biologiniy iliustracijy  Eksperimenty iliustracijy Elektriniy grandiniy ir
rengimo portalas. rengimo portalas. mechanikos

{reikalinga {registracijos nereikia} diagramy braizymo

registracijaj irankis. {registracijos

nereikia}


https://biorender.com/
https://www.google.com/url?q=https%3A%2F%2Fchemix.org%2F&sa=D&sntz=1&usg=AOvVaw2MqdTDxgRbHZ0caSjeO_Lr
https://ophysics.com/

PASIDALINKITE
SAVO
SKAITMENINIAIS
EKSPERIMENTAIS!



