Pedagogicka Jihoceska univerzita
fakulta v Ceskych Budé&jovicich

WAK26Sal1t 283 BONI AdzRS@2 OA ONOK
PSR|323 Ot ¥|1dztlj|
YI 0SRNJ fA120FyS Fealaiale |

5A LI 209N S

K2 YLI NJ OS Y S&jNONNIKA S
a8S 1T FYSnSYNY yI f

VypracovalBc.Wimmer Roman
+ SR 2 dzO MgrLING R8I Vhj  +

2S5S41 S22@R0S



Anotace

¢l 2 RALI 2p6@A @ldz2 SBINIG@D NI vy S & Sy 1225\ OK S NIRAEON (i IN
1 RSt LGB RNBOKI fLY2NY4 OS] yaS fIFIMSMpSlyONd 5 A LI 2 Y2
LINfSRa G @dz2S aSyl 2 NISHWDZNA LA QP Y a8 GH0A] & AIZFBANDVOR
Software & TechnologysysSY + SNY A SNJ | N2SKSE BDSYKP RBENGN | & S
2R LINNLINI gy S Ft1S3> LijSa al Y2l ShifSyW @@Sdz@
obsahug2 SRy X BMSFINT 4 §Y2ISPLBENI DAl é YA LInjNaAaGNR2A O

YE N620t &t 20!
+SNYASNE aSyil 2NE EHNE 2NISKWE WEHNPNSIINE] 9NWDESN

Annotation

The diploma thesis describes selected Vernier sensors and demonstrates their utilizatio
in schools. The selection of digital tools is focused on medial area. In patrticular, the thesis deals
with the ECG, spirometer, and dynamometer sensors. In the theoretical part, the history
of the Vernier company is presented and the Vernier system igdenefits are discussed

with special regard to the workflow from preparation phase to the process of measuring which
can be used in classrooms. The research part consists of individual measuring experiments utilizing

the sensors and their comparisoritivmedical tools.
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2 Vernier

2.1 Vernier Software & Technology
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Tabulka 81.1 Chlapec 12 let

YSnNSYyN| 1| 2| 3| 4|5 |6 |7 8| 9]qg
0 SOy S HO095/ 1,010,887 1,16/ 1,51| 1,66/ 1,23|1,17|1,09|1,18
objem plic 2,02| 2,70| 2,83| 3,08| 2,82| 3,85| 2,76 3,07| 2,63| 2,86

Tabulka81.25 N@{1 | mu £ Si
YSnNSYN| 1| 2 | 3| 4|5 | 6|4
0 SOy S HO0,61| 0,65 0,95| 0,83 0,84| 0,80/ 0,78
objem plic 2,78| 2,14| 3,03| 3,13| 2,54| 2,10/ 2,62

Tabulka 81.3 Chlapec 13 let

YSnSYyN| 1| 2| 3| 4|5 ]| 6| 7| 8] 9]10]|q
0 SO0y S HO0,96/ 0,98 1,72 1,01| 0,76| 1,13| 0,88| 1,35| 1,04/ 1,19|1,10
objem plic 3,39| 2,39| 3,80 3,89| 3,02| 2,00| 2,13| 3,29| 2,57| 2,88 2,94

Tabulka8145 N@1 | wmo f Si
YSnSYN | 1| 2 | 3|4 |5 ]| 6|49
0 SOy S H145/0,96| 1,75 0,7|1,28 1,09|1,21
objem plic 2,42| 1,77| 3,14/ 3,16 2,86 2,49| 2,64

Tabulka 81.5 Chlapec 14 let

YSnSyN | 1| 2 | 3| 4|5 |6 |7 | 8] 9]|aq
0SS0y S R|1,68| 2,12| 1,47| 1,40, 1,3| 2,19| 1,76/ 1,36| 1,41 | 1,63
objem plic 4,03| 4,22| 5,04/ 3,60| 3,40| 6,49| 3,54| 3,58 3,72 4,18
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Tabulka 81.c

S5N@1F wmn £ Si

YSnSyN 1 2 3 4 5 6| 7 | q
0SS0y S R|1,30| 1,00 1,10| 1,20| 1,12| 1,03|1,17|1,13
objem plic 3,20 2,63| 2,40 2,50| 2,51| 2,49| 2,83 2,65

Tabulka8.1.7 Chlapec 15 let

YSnSyN

1 2 3 4 5 6

0S0YS

B

1,15/ 1,31| 1,55| 1,83| 1,30| 1,22

1,70/ 1,07| 1,02| 1,35

objem plic

2,98| 4,02| 4,18| 5,79| 3,76| 3,57

4,61| 3,29| 3,74| 3,99

Tabulka 8185 N@1+ mp f Si

YSnSyN| 1| 2| 3| 4| 5| q
0 SOYS H1,55 1,66|1,28/ 1,9/ 1,45|1,57
objem plic 4,80| 4,50| 3,43| 3,73| 3,74| 4,04
Graf8.1.1 .
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Tabulka8.2.1 Chlapec 11 let
YSnSy| 1 2 3 q
t NI @t [168,9] 119|154,2|147,4
[ S&t  |174,8/136,6|160,3|157,2
w21 RN| 59| 17,6/ 6,1 9,9

Tabulka 82.1 Chlapec 12 let

YSnSy| 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | ¢
t NI @t |252,8/306,8 134,2| 235,7| 167,8| 189,9| 223,8| 248,7| 179,5| 174,7| 287,2| 249,3| 254,1| 223,4
[ SOt |208,2/278,2|129,8| 267,3| 144,5|164,7| 255,6| 199,3| 218,6| 164,2| 256,1| 203,4| 204,7| 207,3

w21 RN| 44,6| 28,6/ 4,4| 31,6| 23,3| 252 31,8) 49,4 39,1| 105 31,1| 459| 49,4| 31,9

Tabuka 8235 N@1+ mu f Si

YSnSy| 1 2 3 | 4 5 6 7 8 9 | 10 | 11 | 12 | q
t NI @&t[104,5/1858 116/193,9|167,6|/152,6| 148|161,9/212,8/124,3|187,2| 1685 160,3
[ SOt 79,7/155,9/104,5/211,7 199|112,4145,4 158,3| 155,5/ 115,5| 161,8| 162,9| 146,9
w21 RN| 24,8 299| 11,5 17,8/ 31,4/ 40,2| 26| 3,6/ 57,3 88| 254| 56| 21,6

Tabulka 82.4 Chlapec 13 let

YSnSy| 1 2 3 4 5 6 7 8 9 | 10 | 11 | g
t NI @1t |186,7|180,7|340,1| 168,2| 148,7| 325,7| 288,3| 223,8| 324,1| 252,2| 231,8| 242,8
[ SOt 184,9|211,2| 315,2| 142,3| 190,8| 355,3| 234,5| 228,8| 250,1| 226,3| 270,9( 237,3

w21 RN| 1,8 305| 24,9 259 42,1| 29,6/ 53,8/ 50 74| 259 39,1| 32,1
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Tabulka8255 N@1 | Mo f S
YSnjSy| 1 2 3 4 5 6 7 8 9 | 10 | g
t NI @t [144,9/189,7|177,4/185,6| 154,4/208,0| 165,9| 191,2| 168,8| 181,3|176,7
[ SOt |134,4/166,2(148,9/141,4/119,2|189,7| 173,5159,8|147,1| 150,1| 153,0
w21 RN| 10,5| 23,5 285| 44,2| 35,2| 18,3 7,6/ 31,4/ 21,7| 31,2| 25,2
Tabulka 82.6 Chlapec 14 let
YSnjSy| 1 2 3 4 5 6 7 8 9 | 10 | 11 | ¢
t NI @t [257,2|269,5|249,3| 147,8/462,0| 454,4( 174,2| 242,0| 288,5| 254,9| 302,2| 282,0
[ SOt |252,1/307,7|247,9262,9/422,3 367,2|176,8| 120,6| 354,6| 241,2| 205,7| 269,0
w21 RN| 51| 38,2 1,4/115,1| 39,7| 87,2 2,6/121,4/ 66,1| 13,7 96,5/ 53,4
Tabulka 8275 N@1+ wmn f S
YSnjSy| 1 2 3 4 5 6 7 q
t NI @t [197,4 161,4/170,2/176,3)193,8| 185,5| 165,2|178,5
[ S&t |161,6/140,5/171,1| 154,8/170,1| 166,1| 158,7| 160,4
w21 RN| 358/ 209 0,9 21,5 23,7 194| 6,5 184
Tabulka 82.8 Chlapec 15 let
YSnSy| 1 2 3 4 5 6 7 8 q
t NI Ot |264,8]213,2| 255,4/347,6| 321,7| 252,7| 288,5/ 311,0 281,9
[ SOt |222,9140,8/284,8] 302|275,8 263,6| 252,9|279,2| 252,8
w21 RN| 41,9 72,4| 29,4| 456 459 10,9| 35,6/ 31,8/ 39,2
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Graf 82.2
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Nebyl pfijat Zadny pacient Cislo chorobopisu: | Neby! piijat zadny pacient Cislo chorobopisu:

Zpr. o kfivk. Nebyl piijat Zadny pacient 29.3.2017 21:06:18 Zpr. o kiivk. Nebyl pijat zadny pacient 29.3.2017 21:11:49
HR77 RESP 14 Tskin 22,6 HR 80 RESP 24 Tskin 22,7

p1:11:39 (29:3.200%)

1:11:45

R1:11:51

z
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Nebyl pfijat zadny pacient Cislo chorobopisu:
Zpr. o kiivk. Nebyl pfijat Zadny pacient 29.3.2017 21:07:56
HR 74 RESP 19 Tskin 22,7
|
PLETH[
RESP

[e1:07:45 (29.3.2087)
Bt e
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Nebyl piijat zadny pacient Cislo chorobopisu:
Zpr. o kiivk. Nebyl prijat zadny pacient 29.3.2017 20:31:39
HR 66 RESP 15 Tskin 22,7

0:32438

20:31:41

x
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Nebyl pfijat zadny pacient Cislo chorobopisu:
Zpr. o kiivk. Nebyl pfijat adny pacient 29.3.2017 20:47:07
HR 64 RESP 15 Tskin 226

|

my|

[20:46:56 (29.3.2017) 4
¥
4
A A A
= s

p0:47:08

Nebyl pfijat zadny pacient Cislo chorobopisu: «
Zpr. o kiivk. Nebyl pfijat zadny pacient 29.3.2017 20:54:59
HR71 RESP 23 Tskin 22,7

[o:Sa:48 (29.3.2017)
e
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TF[tep/m] | Pacient: WIMMER, ROMAN, Zaznamz: 29.12.2016 T [tep/m] | Pacient: WIMMER, ROMAN Zamamz 29.12.201
| Datum nrozent 29.07.1975 (41Roky) | Krevnitla: -/ Hg e Dot P0TIo7E (4T Roky) | foemt ke ) o
acient: 1
| R s Pacient:
39 ‘ Pohlavi/Vyska/Hmotnost: muz/ 185 cm /80 kg 39 Pohlavi/Vyska/Hmotnost: muz / 185 cm / 80 kg |
\

aVF e ke ekt ERES 5 B ! Johdiis , T WVE PO
25 mm/s 10 mm/mV. 5 3¢ | 25 mm/s 10 mm/mV P 3
FLASHIight 4.3.5.0 PADSY 7.5.3.1  12-tisvodové EKG  Medset Medizintechnik GmbH

FLASHlight 4.3.5.0 PADSY 7.5.3.1  12-ti svodoveé EKG  Medset Medizintechnik GmbH

hoN i 8qKidd ®e mail ¢ hoNBl 6 REMKNENKE S

TF [tep/m] | Pacient: WIMMER, ROMAN, | Zaznamz: 29.12.201€
Datum narozeni 29.07.1975 (41 Roky) Krevni tlak: -- /--mm H¢

Pacient:
3 9 Pohlavi/Vyska/Hmotnost: muz/ 185 cm / 80 kg

avL

aVvF

ﬂ , ]

: : ¢ hoNI T Sqi F6RINDMGpy @ RS OK

FLASHIight 4.3.5.0 PADSY 7.5.3.1  12-ti svodové EKG  Medset Medizintechnik GmbH
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TF [tep/m]

57

Pacient: WIMMER, DAVID | Zaznamz: 29.12.2016
Datum narozent 10.12.2003 (13 Roky) | Krevni tlak: -- / --mm Hg
Pacient:

Pohlavi/Vyska/Hmotnost: muz/--cm /--kg

aVR

avL

aVvF
25 mm/s 10 mm/mV 2 3 "
FLASHlight 4.3.5.0 PADSY 7.5.3.1  12-tisvodové EKG  Medset Medizintechnik GmbH

h o

N} T 8q) t6hdR2Mxe a1l &

TF [tep/m] ‘ Pacient: WIMMER, DAVID ‘ Zaznamz: 29.12.2016

57

Datum narozeni 10.12.2003 (13 Roky) | Krevni tlak: -- /--mm Hg

Pacient: |
Pohlavi/Vyska/Hmotnost: muz /--cm / -- kg ‘

aVR
avL

avF

I

4

25 mm/s 10 mm/mV 2 3 4

FLASHIig

ht 4.3.5.0 PADSY 7.5.3.1  12-ti svodové EKG  Medset Medizintechnik GmbH

TF [tep/m] | Pacient: WIMMER, DAVID Zaznam z:  29.12.2016
Datum narozeni 10.12.2003 (13 Roky) Krevni tlak: -- / --mm Hg

| Pacient:
41 | Pohlavi/Vyska/Hmotnost: muz/--cm/--kg

aVF M\AM\»N&/J\—AM

8

i
25 mm/s 10 mm/my 2%
FLASHIight 4.3.5.0 PADSY 7.5.3.1  12-ti svodové EKG  Medset Medizintechnik GmbH
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1 Logger Pro - Roman ARD3 kiid* - a X
Soubor Upravy Esperiment Data Analjza Viedit Mastaveni Siranka Napevéda

DU @|<smnar =B AQQLLLTLMIQ o |[IEE

Zadné zafizeni neni piipojenc.

Posledni méfeni i ? 1
&as Nap@ti EKG ‘
(s) (mV) (mV)
0000 0079 -0004

- -
_2 | 0005 0055 0015
3| o010 0053 0024
4 0,015 0,237 0010
5 0,020 0,555 0,048
6| 0025 0860 0174
7 0,030 1278 0377
8 | 0,035 1,255 0,628
o | 0,040 0876 0,850
10 | 0,045 0,293 0,955
1| 0,050 0142 0,891
12| 0055 0323 0681
13 0,060 0411 0,396
14 0065 0440 0110 1
15 | 0070 0418 0130
16 0075 0374 0300
AT | 0080 0311 -0,396
18| o008 0233 0427
19 | 0,000 0159 0407
20 0,005 0112 0 352
21 | 0,100 0,082 0,282
22 0,105 0,044 0,210
] 1
el r
Napeti mV : 0
fas (s) A
o N} T S R AH IS f I+ MidR & 2 0
0 Nl 1 R a fMid2 a 20 I
5 Logger Pro - Roman ARD3 rychlé dichini L. - 8 x

Soubor Upravy Experiment Data Analyza Viofit Mastaveni Strinka Mapovida
D@ @@ <smat -[=MBAAQLLETALE ¢ 2

Zadné zafizeni neni pripojenc.

Posledni méent I °
% "o | o ||
8 m! my/
1| o000 o
2 0,005 6
3| oo .
4 0,015
5 0,020
6| o025
7 0,030
8| o003
9 0,040
10| 0045
1| o0s0 -
= o S
12| 0055 £ A
13 0,080 - A / A \ A A
i - TAA A A A A A
15| o007
46| o005
17| 0080
18| 0085 - -
19 0090
20| 0095 - -
21| o100
2| 0105 :
22 nliin -1
[ E—
Vo
Napeti mV ! 0
o o6
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