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Laboratorijas demonstracijas
lekartu izmantoSana

demonstréjumos.
Tars Selga

Materials izstradats
ESF Darbibas programmas 2007. - 2013.gadam
,Cilvékresursi un nodarbinatiba”
prioritates 1.2. ,Izglitiba un prasmes”
pasakuma 1.2.1.,Profesionalas izglitibas un visparéjo prasmju attistiba”
aktivitates 1.2.1.2. ,Vispargjo zinasanu un prasmju uzlabosana”
apaksSaktivitates 1.2.1.1.2. ,Profesionalaja izglitiba iesaistito pedagogu
kompetences paaugstinasana”
Latvijas Universit ates realiz eéta projekta
.Profesion alaja izglitiba iesaist 1to visp arizgl 1tojoSo m acibu priekSmetu pedagogu
kompetences paaugstin asana”
(VienoSanas Nr.2009/0274/1DP/1.2.1.1.2/09/IPIA/VIAA/003,
LU registracijas Nr.ESS2009/88) 1stenoSanai.

IEGULDIJUMS TAVA NAKOTNE



IT izmantoSana demonstgjumos

WEB kamera
Dokumentu kamera
Sensori

Multime&diju projektors
Datora resursi



IT izmantoSana demonstgjumos

Situacijas demonstisana ptamas probémas un
nipotzes formutSanal

Darba gaitas demonsfana
Rezulatu iegisana skatoties demorgumu

Eksperimenta demongums VAl datora resursu
IzmantoSana




IT izmantoSanas prieksrodbas

Uzskaimiba

es[®ja izmantot gan demonsjuma, gan
aboratorijas darb

Datu leguvestrums
es[®jamiba demonsét procesu

es[&ja leinterest un pa#dit SitUaciju no kuras
1Zriet pStama probkma un hipcoize

les®ja iedit skaitliskus datus




IT IzmantoSanas trakumi

Nodarhbas ilgums
Skoknu skaits
Skoknu vecums
Skoknu prasmes
Datoru pieejarnba
Cena




IS fotoaparats un ta izmantosana

ala
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Web kamera

Svalfigakie raksturlielumi:

o attla izkirtspeja

o digitalais palielirajums
 minimalais fokusa ailums
e stalvs



Dokumentu kamera

Svalfigakie raksturlielumi:

o attla izkirtspeja

o digitalais palielirajums
 minimalais fokusa ailums

DroSba
* leskgSana
* |zslegSana



Multim ediju projektors

Svangakie raksturlielumi:

_ampas jauda
_ampas darba ilgums

enakosSo sigalu veids

Multim ediju projektora novietojums
Projekcijas uz tafeles un ekana
Attela izSkirtsp gja

Drosiba

eskgsana
DzesSana

zslegSana



Digitalais fotoaparats

Svalfigakie raksturlielumi:

attela 1zgirtspgja,
digitalais palielirajums,
minimalais fokusa ailums,

les[Eja objekivu pievienot pie mikroskopa val
teleskopa

les|kja pievienot pie datora (digigais un
analogais sigils)

papildus atmja

enegijas avots — baterijas, akumulatori,
pievienosana pie elektriskikla




Kameras pievienoSana un ngemsana




Kameras reguesana
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Digitalas fotokameras palielirajums

Tieva zarna. Mikroskopa
optiskais palieliajums 40
reizes







Optimalu parametru izvéle un problemas

Plazmolize dpola epidermas fina. Mikroskopa optiskais palielinajums 200 reizes.

Palielimjums un d4uma asums
Aberacijas



Mikroskopa fotogr afiju kalibr eSana

Objekiiva mikrometrs.
leddas \ertiba 10
mikrometri (um)

Palielimjums
Attela izcirtspeja
Meroga skala

Lapas epiderma. letkes \Ertiba
80 mikrometri {1 m)



Sensorl

e Sensori un datu uzkeji
e Sensoru razaf
e Sensoru cenas

e Sensoru izele laboratorijas darbiem un
demonstEumiem

 Instrukcijas un darba dram, piendri:

(pH metrs, CQ, sensors, tempeiahs sensors, EK)B



Sensoru un datorprogrammu veids

8 Logager Pro
346

Inform acija par sensoriem Imekla resursos.

I EasySense )5 Logger - Mozilla

Fle: Edit Yew Go Eookmarks Tools  Window Help

.:%1 > @‘ T \3' xgg |<$ httpe /v dakaharvest, comfProductsfeasysenseiqs. htm
Bar

Foriyard Reload  Stop

j é_Eear

_’;}Home | ﬁiﬁogk_marks lmu'zilla;ofg lmuziIIaZinn_a l[‘nﬂzdev:urg

EasySense Q5 Logger

Srrrart SD

Heart Rate and Waveform Monitor
The EasySense ()5 comes equipped with five usefil built-in sensors

{hght, temperature, sound, humidity and pressure). The values for each  Technical Specifications:
sensor are all displayed on the 4-line LCD screen and changing data

1. Beats per minute
values can be easily recorded with a couple of button presses.

2. Wawveform



1. — stativa iestiprin ats spiediena sensors; 2. — kr ans; 3. —Slirce; 4. -
datu sav acéjs; 5. — spiediena sensora un datu sav acé€ja savienosanas
kontakts; 6. datu sav aceja kontakts pievienoSanai pie str avas; 7. —
datora usb kontakts datu sav acéja pievienoSanai; 8. — datu sav acéja
kontakts usb vada pievienoSanai, 9. — datorprogrammas L ogger Pro
monitor a redzam a funkcion alo pogu rinda;10. — spiediena sensora
legito datu demonstr eSana re ala laika; 11. — spiediena sensora

registr ejamo datu tabula; 12. — spiediena sensora re  gistr ¢ amo datu
grafiks.



{r'Logger Pro - turskatalaze.cmbl* ;Iilﬁl

Flle: Edit Experiment Data Analyze Insert Options Page Help

D@ W S| cifpaet =10 [PH 81 [[A Q QL T T4 A O] Mo

@ Pressure = 14,9343
Latest
Tirne Pressure
s (kFa)
0 108,02 |
1| 17 e |
2 107 80
3 108,02 120
4 108,19
5 108 38!
B 10853 |
7 108,70
g8 106 92,
9 109,09 &
10 10926 =
11 108,42 g
12 10965 = e
13 109,82 7
14 10988 g
15 110,15 =
16 110,37, 1
17 110,54,
18 110,71
19 110,88
20 111,08
21 111,27
2 111 44 110
23 111,51
24 11,77, =]
=t |
Pressure , | , | , | , | , |
114 93 kPa 0 20 40 60 80 100
! (19, 107 44 = Time () =

QSt'_artl J = @ @ a8 ” J IG? Logger Pro - turskata... J |§ﬂ ‘&a!ﬁ A = SR 10:32



ks~ bk

o

S

Darba gaita —
Piesédz sensoru datu @arnesanas kabelim
Uzliek manseti
Piestdz sensoru mansetel
Aktiv e datorprogrammu “Logger Pro”

Uzpumpe manseti kdz monitora redzams
maksimalais spiediens

Aktiv € taustinu “Systolic mm HQg”




" Logger Pro - Blood Pressure.cmb

—181.%]

File Edit Experiment Data Analyze Insert OCptions Page Help
E@u | ﬂtullect

& L & “lrage > HE AKX LT LA

Gol Cuff Pressure = O mm Hg

Start data collection.

(121, 0.5 w2 Tirme (s1 =2

Pump cuff pressure to £ 15D__
160 mm Hg. =
. -
Emn—
o - E ]
P o e d 3 50
n ]
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2 50 100
mm Hg (33.8, 77.00 = Time (5] =
E_
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T
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Pulse )
BPM







{r'Logger Pro - Untitled

File Edit Experiment Data #&nalyze Insert Options Page Help

Darba gaita 0B 0 & |cFwer S-DERIARAL G LA
. Gol Hlumination = 305 ux
1. Piesédz sensoru datu ——
parneSanas kabelim P
2. Sensora Hddzi parsledz | =
merisanas diapazoano |+
0-600 lux —
3. Aktive datorprogrammu | = o
Logger Pro KN 5
13 g
_14 ] £
15 :
— E
7 !
% 2000
0|
21
i
25 A
| |
lllumination . | |
297 lux (a.a?,aa?guj ’







1.

Darba gaita

Piesédz sensoru datu
parnesanas kabelim

Aktiv & datorprogrammu
“Logger Pro”

Sagaida kaner stabilizejas
sensora adijumi.

CO, koncentracija parasti ir
apmeram 400 ppm un G,
koncentracija - 21%.

Sensoriem parasti visaugaka
nomerama CO, koncentracija
ir 4000 ppm.

Pievieno sensoru pudelei un
nosledz.

Xidruma Iimenis nedikst
sasniegt sensoru.

{r"Logger Pro - Untitled

File Edit Expetiment Data #nalvee Insert Options Page Help
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Goloxygen Gas = 21,63 %

Latest
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Jaiele] kompleks esoS&
pudek vai stikla kolla
rauga suspensija. (2 g
saud raugaun 2 g
cukura izgidinati 50 ml
udens).

CO, sensors sagatavots pegganal
pie datora.

1. -CO,sensors;2. - datu sacgjs; 3. -
sensora vads piesgjts pie datu
sawacgja; 4. - usb vads piexts pie
datu safcgja; 5. - usb kontakts
pievienoSanai pie datora; 6. - datu
sawactja elektibas vads; 7. — pudele ar
rauga suspensiju; 8. - — spiediena
sensora iegfo datu demonstgana
reala laika; 9. — datorprogrammas
Logger Pro monitoa redzanm
funkcioralo pogu rinda; 10. -
spiediena sensoragistrejamo datu
grafiks; 11. - spiediena sensora
registrejamo datu tabula



{I"Loagger Pro - co2.cmbl

Filz= Edit Experiment

Data  Analvze Insert  Ophions

Page Help

0@ 0 &Pt 5[ @A LL(L

Mo device contected,

Latest
Tirme oz
(s (ppm)

1 0 1443 |
2 1 1475
R 2 1502 |-
4 3 1530
5 | 4 1561
"B | 5 1598
7 B 1626
g | 7 1654
g | 8 1672
10 | ) 1711
1| 10 1729
12 | 11 1755
13 12 1783
14 13 1811
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23 | 22 20721
24 23 2044
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- negative + positive

green red
EKG Sensor
reference
black

to interface



{7 Logger Pro - Untitled

{7 Logger Pro - EKG1.cmbl

File Edit Experiment Data Analvze Inserk Options Page Help File Edit Experiment Data Analvze Inserk Options Page Help
& L & | [page |5 | vH B [FA & & | 7| ¥ O & L &| & Page | v B A & & |4
GolPokential = 1,229 my Mo device connected.
Latest 4= Latest 4
Tirme Puotential | Tirme Puotential |
(s) {m*) (s) {m*)
1 & 1 1 0.00 0672 =l 1
T2 1 T2 0.01 1.472 l
3 T3 | 0.02 0755 |~
4 1 4 0.03 1628 |
5 | 3 5 | 0.04 0925
"B | ] "6 | 0.05 1.796
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g9 | - g | 0.08 1.120
ECH s 10 0.09 2.022 &
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12 2 12 011 2087 >
13 | = 1 13 | 0.12 1.264 =
14 £ 14 | 0.13 2.199 £
|15 5 ] 15 | 0.14 1.262 E
15 16 0.15 2165
17 | 1 17 | 0.16 1.278 4
18| 1— 18 0.17 2157
19 19 0.18 1262
0 I T 0.19 2150
21 . N 0.20 1.221 ]
22 | | 22 | 0.21 2075 |
23 23 | 0.22 1.159
2 1 o 0.23 2,009 1
25 | k1 0 25 0.24 1.083 | 0
r = | r = |
Potential | Potential |
0 0
1.229 mv (2,987, 0.476) w2 Time (s) = mV (1.265,-0.492) < Time(s) =




