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PA3PABOTKA MHTErPUPYEMOIO C MEPCOHAJIbHbIM KOMIMbIOTEPOM
YHUBEPCA/NIbHOTO RLC-CEHCOPA
DEVELOPMENT OF A UNIVERSAL RLC-SENSOR INTEGRATED WITH A PERSONAL COMPUTER
Kobey T.C.
KocmaHalickuli 2ocydapcmeeHHsbIl nedazo2uvecKuli uHcmumym,
KocmaHal, KazaxcmaH

AHHOTaUUA

B cTtaTbe paccmoTpeHa BO3MOXKHOCTb KOMMbIOTEPM3ALMU IEKTPOXMMM-
YeCKUX MeTOAOB aHa/NM3a, B YaCTHOCTU KOHAYKTomeTpuyeckux. MNpeanaraerca
CXeMa CO34aHUA YHUBEPCA/IbHOIO AAaTYMKA U3MEPEHUSA CONPOTUBEHUSA, EMKO-
CTU N MHAYKTUBHOCTU. TaKKe pacCMOTpPeH anropmutm paboTtbl nporpammbl Mul-
tiMeter 0,03, KoTopasa CAYKUT ANA MHTETPALLMK AAHHOTO CEHCOpPa C NepPCOHasb-
HbIM KOMMbtoTepom. [OKasaHbl nNpeaBapuTe/ibHble pPe3y/bTaTbl U3MEPEHWUN,
PaccyYMTaHbl NOrPELHOCTU U3MePEHNIA. BbiBeaeHbl dopmy bl A4na pacyéTa npo-
rHO3a NOrpPeLIHOCTMH.

Knwouesvie cnosa: patunk, KomnbtoTepusauma, Multi Meter 0.03,
CoOnpoTUBAEHUNE, EMKOCTb, MHAYKTUBHOCTb

Keywords: sensor, computerization, Multi Meter 0.03, resistance,
capacitance, inductance

Modern school pays much attention to the work on improving the con-
tent of theoretical knowledge in chemistry on the basis of alternative training
plans, which cannot be said about knowledge associated with the organization
and setting up of a chemical experiment, especially performed by students
themselves [1, p. 27]. In connection with the informatization of education,
there has been an increased interest in the problem of the use of computer
technologies in subject teaching, including in the teaching of chemistry. In the
light of the increasing role of information and communication technologies,
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one can consider the possibility of partial automation and computerization of
methods for studying properties. In particular, the equipment integrated with
the PC can be used in the study of electrical conductivity and some other prop-
erties of solutions [2, p. 94]. All this can be possible with the use of electro-
chemical methods of analysis. An analytical signal can be any functionally con-
nected with the concentration of the analyzed solution and measurable electri-
cal (current, voltage) or electrochemical (electrical conductivity of solution, po-
larization of electrodes) parameter [3, p. 11]. Electrochemical methods of anal-
ysis allow to determine the concentration of substances in a wide range
(from 1 to 1#107° mol/l), can be easily automated [4, p. 7].

A tool for electrochemical analysis methods is an electrochemical cell,
which is a vessel with an electrolyte solution in which at least two electrodes
are immersed. In the course of the study, a universal RLC sensor was made
from an easily accessible material:

e Copper wires, insulated

® Two mini-jacks (3.5 mm)

* Resistors of different denominations

e Crocodile type terminals.

All the wires are connected according to the diagram shown in Figure 1
and connected to the plugs of the line-in and headphone connector. Two plugs
mini-jack were used (3,5 mm).

measuring element

| — |
| I |
A B
N/ N/
L.o. R.s.
—_ L || ||
Lo )
L L1
left right

Figure 1. Wiring diagram of the sensor components, where L.o. linear output,
R.s — series resistor, L.i. left — line input left channel,
L.i. right — line input right channel
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For the analysis and processing of measurement results obtained with a
sensor, the corresponding software was used.

1) the program was selected according to the following criteria:

2) reliability and reproducibility of indications;

3) the simplicity of the interface;

4) absence of special requirements for PC;

5) low requirements for computer RAM.

The operation of this program is carried out according to the following
principle: Also, R serial is used, coming from the "crocodile" connected to Line
In Right, and connecting to the PC case or to the ground from Line In.

The program generates and sends to the sound card a signal of a certain
amplitude. The generated AC signal from the Line Out output is applied to the
Line In line input. On one circuit the signal goes directly from Line Out to Line
In Left — this is the reference signal. On the second circuit, the signal comes
from the same Line Out output, through the measured element, and goes to
Line In Right, where the received signal is compared to the reference one. The
results of the comparison are sent by the sound card to the program and dis-
played on the screen.

The program Multi Meter 0.03 consists of one file, does not require in-
stallation, the interface is simple and understandable (Figure 2). In the "work
mode" area, calibration modes are set. In the R-serial window, enter the value
of the resistor built into the circuit,

The frequency window is used to enter the frequencies of the sound
card (from 50 to 1000 Hz).

The lower windows display values (Resistance, Capacitance and Inductance).

A AMulti Meter 0.03 ]|

F zerial (Ohm) Frequencies [Hz) —wiork Mode——————

|2IZI_2 |3|:||:| |5DD " Calibrating shart
" Calibrating open

Fezizt{Ohm]  Capacit [LF] [duct [mH] I—
999939 Err

|15.554 {493,913 [EE
" Measure 13t mtd
itart | Stop | aF. " Measure 2nd mid
[T Reverse Inp.

Figure 2. Window of the program Multi Meter 0.03
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Calibration to short circuit.

1. The circuit is short-circuited, without R.s. ("Crocodiles" are connected
to each other, as shown in Figure 3).

2. Calibration is started by pressing the "Start" button.

3. It is necessary to wait for some time until the minimum value is set in
the error window.

4. Press the "Stop" button.

Line Out R serial

o—e o1

b 3EMIA

O

Line in Left Line in right

Figure 3. Short circuit diagram

Calibration for opening.

1. The chain opens ("crocodiles" are disconnected, as shown in Figure 4).

2. Calibration is started by pressing the "Start" button.

3. It is necessary to wait for some time until the minimum value is set in
the error window.

4. Press the "Stop" button.

AY 4 "
Line Out R serial
e 3EMIA

Line in Left Line in right

Figure 4. Circuit Open Circuit
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After the end of the sensor assembly, calibration was performed,

comparing the sensor readings for different Rs.s. (Tables 1 and 2).

Table 1
Calculation of the error of indications at R.s. =51,8 Ohm.
Marking of the Program readings, Difference of Accuracy,%
resistor, Ohms Ohm readings, Ohm
0,8 1,3 0,5 62,5
1,3 0,8 0,5 38,462
1,4 0,85 0,55 39,286
2,5 1,95 0,55 22
3 2,5 0,5 16,667
6,45 5,9 0,55 8,5271
10,2 9,7 0,5 4,902
13,3 12,5 0,8 6,015
23,3 22,7 0,6 2,5751
24,2 23,8 0,4 1,6529
49,3 48,3 1 2,0284
50 49,8 0,2 0,4
52,3 51,2 1,1 2,1033
67 66,8 0,2 0,2985
97,8 96,6 1,2 1,227
98,4 97,08 1,32 1,3415
100,5 99,3 1,2 1,194
100,8 99,5 1,3 1,2897
102 101,6 0,4 0,3922
Table 2
Calculation of the error of indications at R.s. = 98,5 Ohm.
Marking of the Program readings, Difference of Accuracy,%
resistor, Ohms Ohm readings, Ohm
1 2 3 4
0,8 0,3 0,5 62,5
1,3 0,5 0,8 61,538
1,4 0,6 0,8 57,143
2,5 1,7 0,8 32
3 2,7 0,3 10
6,45 5,7 0,75 11,628
10,2 9,6 0,6 5,8824
13,3 12,2 1,1 8,2707
23,3 22,75 0,55 2,3605
24,2 23,7 0,5 2,0661
49,3 48,4 0,9 1,8256
50 50,05 0,05 0,1
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OKOHuyaHue Tabn. 2

1 2 3 4

52,3 51,3 1 1,912
67 66,3 0,7 1,0448
97,8 97,2 0,6 0,6135
98,4 97,8 0,6 0,6098
100,5 99,8 0,7 0,6965
100,8 100,3 0,5 0,496
102 100,6 1,4 1,3725

According to the data of the table, curves for the dependence of the
error on the resistor value are constructed (Figures 5 and 6).

(o))
o
I

y = 47,068 0909
R? = 0,8881

Accuracy, %
=~ N W B~ U
o O O O o

|

o

0 50 100
Marking of the resistor, Ohms

Figure 5. Dependence of the accuracy on the resistor value at R.s.=51,8 Ohm

60 -
o | y = 62,234 1014
< R? = 0,8599
540
© 30 -
>
g 20 -
10 -
0 \ T *V;\ - T *
0 20 40 60 80 100

Marking of the resistor, Ohms

Figure 6. Dependence of the accuracy on the resistor value at R.s.=98,5 Ohm
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On the basis of tabular data it was deduced that the closer the desired
index to the value of R.s., the lower the error. Also, for values above 100 Q at
Rs.s. = 51.8, the error increased in the arithmetic progression, since with the
400 ohm resistor measured, the reading was 375 ohms (1/16 ohm per step),
and at a measured 300 ohms the readout was 281 ohms (1/16 ohms per step).

These results indicate a regular change in the error, which allows us to
predict the measurement error.

References

1. JasbigeHKo J1.B. CoBpeMeHHbI yuuTeNb XMMUN HA COBPEeMEHHOM ypokKe //
Teopua n npakTMka obpa3oBaHMA B COBPEMEHHOM MUpe: MmaTepuanbl V mexayHap.
Hay4. KoHo. (r. CaHKkT-MeTepbypr, nonb 2014 r.). — CN6.: Catucb, 2014. — C. 27-30.

2. banbakosa H).A. YuyebHo-MccnegoBaTeibCKaa AEATENbHOCTb YyYyallMXcA Ha
YPOKE XMMMUU: OpraHu3auma 1 nposegeHue no teme «Pactsopbi» // Meparornyeckoe
MacTepcTBo: MaTepuansl Il mexxagyHap. Hayd. kKoHd. (r. MockBa, gekabpb 2012 r.). — M.:
bykn-Beaun, 2012. — C. 94-96.

3. Mnembak K. INeKTpoXmmMmmnyeckme MetToapl aHannsa; nep ¢ aHra. — M.: Mup,
1985.-496 c.

4. HeuunnopeHko A.M. DU3NKO-XMMUYECKMNE (MHCTPYMEHTAbHbIE) METOoAbl aHa-
n3a. DNIEeKTPOXMMMYECKME MeTodbl. [MOTEHLUMOMETPUS WM KOHOYKTOMETpuA: y4yeb.-
meToz. nocobue / nog pea. B.B. Kupunnosa. — CM6.: HAY UTMO; UXuBT, 2013. — 34 c.

MPENOJABAHUE BUONOrMU HA AHT/TUACKOM A3bIKE B LLUKONAX KA3SAXCTAHA
TEACHING BIOLOGY IN ENGLISH IN KAZAKHSTANI SCHOOLS
Danilova V.V., Tolemis Zh.S.

Kostanay state pedagogical institute,

Kostanay, Kazakhstan

Annotation

This article deals with some examples of CLIL-based exercises used at the
lesson of biology in Kazakhstani schools. This is an attempt to demonstrate the
connection of biology or any other science with the English language.

Keywords: CLIL, biology, photosynthesis, multilingualism.

Teaching science (as it is basically considered in European researches
that includes chemistry, geography, biology, etc.) has the aim of formation of
basic knowledge in scientific domains so that the child could have an oppor-
tunity to choose specific direction of his future profession.

This article dwells upon some general aspects of teaching biology in
modern Kazakhstani schools in English. Proliferation of English penetrating into
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