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S nu biolo ijas laboratorijas darbi

e Sensoru veidi un to izmantosana laboratori
e Digit | mikroskopija
e Paraugu pagatavosana gaismas mikroskopijali



Sensoru un datorprogrammu veids

Logger Pra
34.6

Inform cija par sensoriem tmek a resursos.
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Heart Rate and Waveform Monitor
The EasySense (35 comes equpped with five usefil built-in sensors

{hight, temperature, sound, humidity and pressure). The values for each  Technical Specifications:
sensor are all displayed on the 4-line LCD soreen and changing data
values can be easily recorded with a couple of button presses,

1. Beats per minute
2. Waveform



1. —statv iestiprin ts spiediena sensors; 2. —ks; 3. — grce; 4. -
datu savc js; 5. — spiediena sensora un datu sga savienosSanas
kontakts; 6. datu sau ja kontakts pievienosanai pie stas; 7. —
datora usb kontakts datu savja pievienosanai; 8. — datu savja
kontakts usb vada pievienoSanai, 9. — datorprogranogger Pro
monitor redzam funkcion lo pogu rinda;10. — spiediena sensora
leg to datu demonstgana rel laik ; 11. — spiediena sensora

re istr jamo datu tabula; 12. — spiediena sensorsstrejamo datu
grafiks.
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4 Microsoft Excel - COZ-raugs-spiediens.xls
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Darba gaita =
Piesldz sensoru datu mesSanas kabelim
Uzliek manseti
Piesldz sensoru mansetel
Aktiv datorprogrammu “Logger Pro”

Uzpump manseti dz monitor redzams
maksim lais spiediens

Aktiv tausti u “Systolic mm Hg”




" Logger Pro - Blood Pressure.cmb I
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{r"Logger Pro - Untitled

File Edit Experiment Data #nalvze Insert Options Page Help
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{r"Logger Pro - Untitled

File Edit Expetiment Data #nalvee Insert Options Page Help

Darba gaita T —————
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J iele) komplekt esosaj

pudel vai stikla kolb

rauga suspensija. (2 g

saus rauga un 2 g

cukura izs din ti 50 ml
dens).

CO,sensors sagatavots pigganal
pie datora.

1. -CO,sensors;2. - datu sav Js; 3. -
sensora vads piesjts pie datu

sav C ja; 4. - usb vads piegits pie
datu savc ja; 5. - usb kontakts
pievienoSanai pie datora; 6. - datu
sav c |a elektrbas vads; 7. — pudele ar
rauga suspensiju; 8. - — spiediena
sensora iego datu demonstéana

re | laik ; 9. — datorprogrammas
Logger Pro monitor redzam
funkcion lo pogu rinda; 10. -
spiediena sensora fistr jamo datu
grafiks; 11. - spiediena sensora

re istr jamo datu tabula
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- negative + positive

green red
EKG Sensor
reference
black

to interface



{7 Logger Pro - Untitled

{7 Logger Pro - EKG1.cmbl
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UZDEVUMS

Darba grup izv lieties resursus un izplojiet darba gaitu
demonstrjumam “Fotosintzes pt Sana senatrun m sdien s”



Digit | mikroskopija

Digit lais fotoapar ts:
* PriekSrochas:

Saldzinosi liels punktu =y
skaits.

Zema cena.

e Tr kumi:

Mazs dziuma asums.
Troks 1.




Datorprogrammas un to izmantosana
videomikroskopij

e Br vpieejas programmas:
“Virtual Dub”, “Inter Video Win DVD creator”, “Paint
Shop Pro”.

PrieksSroc bas: bezmaksas, mazs apjoms uz diskayra
darb ba.

Tr kumi: ierobe otas att la apstr des iespjas.
e Licenz tas programmas:
“ImagePro” u.c.

Prieksroc bas: plas kas att la apstr des iespjas, veido
savas datu bzes.

Tr kumi: d rgas, liels apjoms uz diska, Ina darb ba.



Datorprogrammas un att la ierakst Sana

* |eraksta foto/video iek rt unp rs tauz
datoru.

 Nav nepiecieSams izmantot programmas, kas
uz monitora par da mazu un nekvalitatvu
att lu.



“Virtual Dub” 1zmantoSana atia kontrolel un

lerakstsanai
H

« Att la

piepras Sana

. Stream Settings l

. . Crigital Image Farmat
FI Ielcaptu re Resolution Pixel Depth [bitz] and Compression Size [bptes)
720+ 576 Uy | 823440
AVI.

o Att la
1ZS Irtsp jas
regul Sana.

Cancel




ﬂE ¥irtualDub 1.5.4 - capture mode [C:\Documents and Settings', Tur

° Fllm éanas File Audio Video | Capture Help

iZapture video

re m S . Capture video {compatibility mode)

Test wideo capture (Internal)

Setkings. ..
Preferences. ..
Stop conditions. ..
Timing. ..

Diisk I/, .,
Capture drives, ..

Log events
Display capture log...

Hide on capture
Display large timer
Shaws information panel

Enable multisegrment capture
Stark capture on left-click in pane
Autoincrement Filename after capture

: Am ba

Enable DirectDraw acceleration




Video form ti un
faila saspiesana.

File= Edit Wideo Budin Optiens  Tools Halp

Div® 5,21 Codec :J
Intel 420 %ideo 2 50

|ntel IndealR] Wideo R 3.2
Intel YUY cadec J

Delta framesz
FOURCE code

Microzaft H.261 Yideo Codec Diriver name

Microzoft H. 263 Yideo Codec
Microzaft MPEG-4 Yideo Codec 41
Microzoft MPEG-4 Yideo Codec W2

—Yideo codec informatian

select video compression

LX ¥irtualDub 1.5.4 - [ISEC-min.avi]
File: Edit | Mideo @udio  Options Tools  Help

Filters... Zkrl+F
Frame Rate. .. Zkrl+-R.
Zolor Depth, .. Chrl+D

COmpression, ..

| Select Range. ..

Direckt stream copy

Fast recompress:

Mormal recompress
® Full processing mode

Chel4-1
k42

iCopy source frame ko clipboard
Copy oukput Frame to clipboard
Scanvideo skream For errors.. .,
Error mode. ..

Mo

Faormat restictions:

lzv les motvi:
eDatu glabSana un

Microzoft MPEG-4 Yideo Codec '3

Microzaft BLE

Mizrozaft Wideao 1

Microsoft Windows Media Yideo 9 j

P rnesana.
eKvalit te.

J [

[ ryality

Canfigure |

Aot |

™| s tarmet data |ate-of I kilabutesdsecord
" | Eomze kediiames everny I [Tames

o]

- *Redi Sanas iespas.
*Filmas atvrSana ar citu

Cancel |

datorprogrammu.



Att lu izgriesana

L3 ¥irtualDub 1.5.4 - [ISEC-min.avi]
File |E|:Iit YWideo Audio Options  Tools  Help

Beginning i_trl+Left =
End i_trl+Right
Previous frame Left
Mext Frame Right
Prewvious kevframe Shift-+Left
Mext kesframe Shift+Right
Back 50 Frames Alk+Left
Forward 50 frames alk+Right
Previous drop frame |
Mext drop Frame |
Previous range e
Mexk range =
Move ko selection skart [
Move to selectionend ]
iaoto.., iZkr|-3
Delete selection Ciel

MR Setoseleckion skart Harie:
Sek selection end End

Mask selected frames
Unmask selected frames

Reset Frame subset




Att luredi Sana

EE_TE.H_PainI: Shop Pro - Imageb
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4 > . 1024 768 of [117437 1o
e S num r Sanal un

Cancel | Help |

skait Sanai apm ram150
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1024 x 872 256 x 218 64 X 55 16 x 14



Edit  VYiew Image  Effects Mask  Ohject  Mowie ‘Web  Tools  Window  f
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d ru k JamS y —Histogram Display Clipping iGamma Adjustment
+$ na/organadi b tu saskaitmi || = e | T
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—Evedropper Sampling
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- N
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Spilgtums

Minim |s spilgtums ir vrojams pie liela optisk

palielin juma, v ja apgaismojuma, bieza parauga u.c.
Spilgtumu palielina, lai:

eatt Is b tu saprotams un drujams;

S nas/organali b tu saskaitmi ar datorprogrammas

pal dz bu.

maksinis minimls




Kr sas

lesp jami 1, 4, 8, 16, 24 un 32 bitu dtt

Tas nozm , ka ir redzami 2 22, 28, 24, 28, attiecgi
Kr sas tol.

lesp jami 3 kr su kanli. T d j divar iegt:

28x 28x 28=16,777,216 krsas tous.

Lab k s fotoiek rtas piedv 24 bitu kr su dziumu.
Parasti ir 16 biti val maxk.



Kr sas un faila lielums

512 x 512 punkti, 8-bitu atls = 262 KB
1024 x 1024 punkti, 8-bitu ats = 1,049 KB
1024 x 1024 punkti, 12-bitu ats = 1,573 KB
2048 x 2048 punkti, 16-bitu ats = 8,389 KB




Kr sas

! Histogram Equalization

a/ol

—iZhannel

RiGE Channels j

| Red Channel
¢ |areen Channel
Blue Channel

| 5 ﬂ o, [w Aukomatically

—Histogram Model

! | UniFarm ﬂ

—Histagram Limits

Lower |III j o Upper | 100 j o

| I
I| Prewiew Reset |

Ik Zancel | Help

Z

. A

aais kanls




Paraugu pagatavosana gaismas
mikroskopijal



Hemocitometrs un okuta line Is, to ievietoSana
mikroskop un izmantoSana &u mr san

Okul ra line la kalibr sana

S nu skaita noteik3ana paraug



Mikroskopisko prepar tu pagatavosanas
etapl

*Fiks cija.

*Griesana.

*Kr sosSana

*NovietoSana uz prieksmetstikli a
*At de oSana

*Prepar ta iesl gSana



Fiks cija

* Nelielu audu gabahu ievieto fiksatora
o TurS[nas tiekdri nonos tas un to sasivdau uzb[ve
neizmaing!!!

 Fiks ar glutaraldeldu, paraformaldetu, etanola un
eti 'sk dbes maigumu u.c. vielam. Fiks t var ar sasaldjot

S'idr osl peka temperalr @



Kr soSana

Kr &0 olbaltumvielas, nukleskdes (DNS vai RNS),
lip dus vai polisahadus(ciete vai celuloze).

Taj & S[nu zonas, kas satur vaik So vielu, samazits
gaismas caurlaida un tiek iedts kontrastains atts.

Eozns —olbaltumvielu kisoSanai (gaiSi sarkanas).
Kl - cietes krasoSanai (violeta vai pat melna).
Acetoorsens - hromosomu kesoSanai (tumsi sarkans).
Felgena kisviela - DNS krasoSanai (spilgti sarkana).
Sudams Il - lip du krsoSanai (dzelteni).



Griesana

Mikroskopiskos paraugus gm&r specdu nleti, iesald jot ledus
piramd q iesl dzot parah ovai sve'os. Sacietjusu bloku var
sagriezt arpasu griesanas iektu — mikrotomu. ledstno5 u m

| dz 50 um biezus griezumus. Taslj mikroskoporedz t asu
att lu.

Rot joSais mikrotoms.
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. Sagatavo vgl ziar 100 ml dens
.V rgl ze iepilina 10 mikrolitrus rauga suspensijas un

samaisa

. Ar mikropipeti uzpilina 10 mikrolitrus ataidt s

suspensijas uz prieksmetstikla umgedz ar segstiklu.

. S nas apskata mikroskogr palielin jumu 100 x.
. Izmanto palielinumu 400 x, lai saskat S nu skaitu

vien redzes lauk

. Saskaita shas vl div s brvi izraudzt s viet s.

. Apr inavid jo S nu skaitu

. Apr ina S nu skaitu uz priekSmetstikla

. Apr ina s nu skaitu vrgl z ar atSaidto suspensiju.

10. Apr ina S nu skaitu neataidtaj suspensij(100ml)



Vid. 5 S/redzes lauk
S nas uz priek3metstikla=5x400=2000
S nas at3aid jum =2000x10 000=2x10

Koncentrts S dums:2x10x10 000=2x16a"

2000 & nas 2000 Snas 2x10'S nas

2x10 S nas



