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Here" Vs " the ratio of the effective voltage signal and tioise at the output of the system.
In the absence of a signal £ 0), the expression (1.31) becomes.
Increasing the amplitude of the signal causes dineemtration of the most probable phase values@w&ar
This means that the phase of the resulting oseillé increasingly determined by the phase osipeal (Fig. 2).
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Fig. 2. Graph of the probability density at diffet@hases of signal/noise ratio

To conclude it is necessary to say that using qiads harmonic measurement signal solved the proble
of separating amplitude and phase modulation ofhtkasurement signals in the channel leakage spefech
mation on optoelectronic channel.

Correlation method for determining the normalizedue of speech is applied in the channel of inferma
tion leakage. The energy index defined as the iray+gn signal / noise ratio is depending on thespghaf the
resulting fluctuations.

A mathematical model of signal processing, moddla&teamplitude, phase and frequency estimates opto-
electronic channel for leaks of information on th&al effect. The amplitude-phase modulation isnacon the
directional beam.
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USING TESTS TO CHECK STUDENTS' KNOWLEDGE
IN THE AREA OF DISCRETE MATHEMATICS

TATSIANA LESOVAYA, OKSANA GOLUBEVA
Polotsk State University, Belarus

Tests can be classified according to various cidtefhe main classification is based on the purpoke
the test. It can evaluate a person’s abilitiesjtipersonal qualities, intelligence, certain mentahctions (atten-
tion, memory, imagination, knowledge). Since wecargsidering the specific use of tests in the arfediscrete
mathematics, we will talk about the test of knogéed
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All tests are divided into 2 groups: conventionadl anconventional.

Conventional tests

A conventional test has a certain structure aregity. It consists of tasks, the rules of theiplementa-
tion, estimates for each task and recommendationsterpreting test results. The result of a tiadal test de-
pends on the number of questions that are answereeictly.

Unconventional tests

Unconventional tests include such tests as integraadaptive, multi-stage and criterion-oriented.

1. Integrative tests.

The integrative test is a test consisting of aesysof tasks aimed at a generalized final diagnofstbe
preparation of graduates of educational institigiorhe diagnosis is carried out with the help @&f thsks, the
correct answers to which require integrated knogeeof two or more disciplines.

2. Adaptive tests.

The adaptive test is a variant of an automateéhtgsystem, in which the parameters of the levalifif-
culty and differentiating ability of each task &mown in advance. This system is created as a cemnpank of
tasks arranged in accordance with the charactisfitasks you are interested in. The main feaitithe adap-
tive test task is a level of difficulty, obtainegt bxperience, which means that before each tasktgehe bank,
it takes an empirical approbation among a suffitydiarge number of students.

The appearance of adaptive control derives fromnéeessity to rationalize the traditional test. figve
teacher knows that a well-prepared student does®d light and very easy tasks, because therighgorob-
ability of a correct solution. Besides, simple gasients do not have a notable developmental pate®ym-
metrically, there is no point in giving a difficulisk to a badly prepared student because of apnajyability of
a wrong solution. It is known, that too difficuétsks reduce a motivation of many students to study.

If the answer is correct a computer picks up the tesk to be more difficult, if not — an easieredol-
lows. Using tasks corresponding to the level oppration, significantly increases accuracy and mirés the
time of individual testing up to 5-10 minutes. Atigp testing allows you to issue computer taskanadptimal,
approximately 50% level of probability of correctsavers for each student.

In foreign sources three variants of adaptive igsére mentioned.

The first is called pyramidal testing. On accoahthe absence of preliminary assessment all tdst s
jects are given tasksaanedium difficulty and only afterwards, depending their answer, each of them gets
either easier or more complicated assignments.

The second variant is flexilevel. The check begiith the level of difficulty chosen by a test sutije
himself or herself, with gradual approximation e real level of knowledge.

The third variant is stradaptive1( anr. Stratified adaptive), where testing is condudigcdthe Bank of
tasks stratified according to the level of diffigulThe next task is taken from the top level & gmswer is cor-
rect, from the bottom - if the answer is wrong.

So, the adaptive test is a variant of the automggsidsystem with the parameters of difficulty kmoke-
forehand and a differentiating ability of each tabkis system is created as a computer bank of asknged in
accordance with the characteristics of assignnesgded.

The main feature of the adaptive test task is e¢hah level of difficulty is obtained by experienedich
means that, before getting to the bank, it takesrapirical approbation on a sufficiently large nienbf stu-
dents of a certain group.

Lack of awareness of the actual level of the kndgteof students and natural differences in theii-ab
ties to assimilate knowledge provided have becdmeenain reason for the appearance of adaptive mgste
based on the principle of individualization of leiag.

3. Criterion-oriented tests.

The main objective of the subject-pedagogical apginao the interpretation of test results is tal fout
what aspects of a discipline have been learne@dtystibjects. Thus it is discovered what the stibjeaws and
what they do not know. Interpretation of the resigt carried out by teachers in the language ofitbeipline.
Such tests require a large number of assignmeuts diairly complete determination of the conterftsubjects
in question.

The conclusion is built along a logical chain: twntents of a discipline ->a general set of tasksas-
sessing knowledge ->a test as a sample from thisf sasks, a test subjects’ answers ->a probdébilisference
about their knowledge of the discipline.

This approach is exposed to disputing over thelitglbf assessment of knowledge of the whole subjec
on the grounds of the results, obtained from atéichnumber of test assignments.

In fact, it is a question of justification of theegiseness of an inductive inference of knowledge large
number of issues, based on the answers to a somaber of test questions.
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Criterion-oriented tests focus on such specifidgaad objectives as assessment of the level oieniag
of a relatively small volume of required knowledayed number of skills, acting as a given standarcriberion
of the assimilation of issues. For example, inigportant to have such tasks for certificating gedds of educa-
tional institutions, which allows to draw a conébrs about their minimum acceptable competence. Tdrey
called Minimum Competency Tests in foreign sourteshis case checking is much easier.

This approach has been developed for educatiatiabaties, facing the need to check the levedddi-
cation in a large number of educational institutiom a comparatively short time and not to allow thtter to
fall below the maximum permissible level of requients.

All types of tests are compared in table 1.

Table 1 — Comparative table of types of tests fgivan topic

[
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Crlterla_ Traditional tests Integrative tests Adaptive tests Criterion-oriented tests
for evaluation
Optimal Standard questions andThe correct answer tp The actual level of Data about sub-theme
results calculation of resultg the question will touch knowledge of a particu; which students know
based on the percentagaipon not only the lar student and knowlt well, not well or unsat-
of correct answers to knowledge of a particu; edge of the topic at thisisfactorily, data abou
the questions of al| lar topic, but also the level becomes known the number of student
levels of difficulty. The| one previously studied, as a result of the test.who do not possess th
result - the average which will give an idea] The student finds out minimum required in-
assessment of knowl-of the student's knowly by himself/herself the formation and data
edge of the overall edge of the wholg level of their knowl-| about the levels of mag
theme course. However, the edge and compares it fotering of each sub
assessment of knowl-the possible levels of theme in the group ar
edge of a particulaf complexity as well ag obtained as a result g
issue is not precise gsthe expected level the test The final picH
the data embraces sey- ture completely disH
eral themes closes the student
knowledge of each
subtheme
Time to | Bank of tasks is createdBank of tasks must be All tasks are to be dit The whole topic is tg
create a bank quickly without requir-| created so that thevided into several levi be divided into subH
of tasks.| ing a lot of time to as{ questions will cover all els of difficulty, which| themes, for each o
Possible sess the importance andhe knowledge of the is necessary to deter-which a certain numbe
difficulties complexity of each| subject mine the value of eachof assignments of dif
question. Particulal guestion ferent level of com-
difficulties do not arise plexity must be se
during the creation lected
The accu-| Tasks are selected gnAccuracy of the evaluat The necessity of dividi Questions need to b
racy of the| the main aspects andtion of questions i ing questions into dif{ divided into severa
separation | notions of the subject. reduced through the ugeferent levels of com{ sub-groups, in each g
of tasks The result does not takeof the information| plexity requires pre{ which it is necessary t
into account the leve| received earlier, which liminary approbation of highlight the main
of complexity of the| forces the student to betests before their distrit points at different lev-
issues, but the percent-proficient not only at| bution els of complexity. The
age of correct answers| the given topic to get a testing tasks are ng
correct answer mandatory since prior
ity is given to the divi-
sion into sub-topics
but not to the level of
complexity
The accu-| The percentage of cof-The percentage of con-As a result you define a We get the overall re
racy of | rect responses from therect answers, as well aslevel of knowledge at sult of the test and th
calculation | total number of quest in conventional tests, is which a test object results for each sub
of results tions is counted taken into account but copes with most taskstopic separately, which
the result is generalt correctly. can be obtained fron
ized, because it covels the percentage of cof
a lot of information rect answers

1’
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Types of tasks

Let us consider the most popular classificatiotests. Within this classification test tasks cardivided
into two groups:

— closed test tasks - each question is accompaniethé&wer options from which need to select one or
more correct answers;

— open task test — to each question a test subjesttadd a word, phrase, sentence, symbol, forntgla, e

The selection of the type and kind of a test taspredetermined, first of all, by objectives, acitog to
which the test is conducted, the nature of the rizdtehe assimilation of which is necessary tontifg, and the
age of test objects. The financial, staff and reseprovision, as well as time available to thealeper of the
test are of great importance.

Assignments of the closed type:

— multiple choice;

— an alternative choice;

— establishment of conformity;

- sequencing.
Assignments of the open type:

- Free presentation.

- Addition.

Multiple choice - the subject needs to select anmare correct answers from the list.

An alternative choice - the subject must answes"y& "no".

Establishment of conformity - the subject is astedet the conformity between the elements of isis.|

Sequencing - you need to arrange list elementsgqnence

Free presentation - you need to formulate the answerestrictions in the test

— Completion - you need to formulate answers takimig account the restrictions given in the teg.(e.
complete a sentence).

All types of tasks in tests are compared in table 2

Table 2 — Comparative table of types of taskssh te

. Ability to Advisability of use and the subject Ease Quantity of required Correctness
Kind of tasks . L of . .
implement application use information of the results
Good for tasks, where you need Each question require
. . enumerate points of a certain defi knowledge of severa
Multiple choice + . ) . + " +
tion. Multiple choice tasks are pr¢ definitions, elements o
vailing the list, etc.
. Convenient to check knowledge One answer reveals th
Alternative L X . !
choice + definitions and algorithms of solvin|  + knowledge of one defi +
problems nition, example, etc.
Establishment Checking knowledge of definition Each question require
of conformity + and reference of a certain setofc¢ + knowledge of severa +
ditions to particular graphs. sub-questions
. Checking knowledge of interconne It allows to define only
Sequencing + . N + . +
tion of definitions the order of sequencin
Matching examples to definitions ¢ The answer refers onl
Free presenta- . . . .
. - their explanations. Introduction ¢ — to one particular ques -
tion . )
the solution to a problem tion
Completion of the definition with The answer to a d&in
. the key word. Naming of the defin question
Completion + . . 1+ -
tion corresponding to the descri
tion. Entering the answer to the tas

Conclusion. Our analysis shows that the best test is the adapt#, which has a lot of advantages. Firstly it
provides the most optimum results, as it make®dsiple to define a real level of knowledge of @dstt ac-
cording to his answers and also the level of kndgdeof subtopics at a certain level of difficulBecondly, a
student has an opportunity to compare the suppesetiof knowledge with the real one. Thirdly, debn’t take
long to do. The only problem that arises is theraxi distribution of tasks according to levelsddficulty. Of
all types of test tasks multiple choice, altermatobhoice, establishment of conformity, sequencimg @omple-
tion appear to be the most appropriate. Howevdrenery test task equally suits all sub-topics. &mmple, it
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is useful to apply the ‘establish conformity’ tagksreveal the knowledge of definitions, because question
helps reveal the knowledge of several definitiokiso it's better to reduce the number of taskshef tomple-
tion type, because the check is performed autoaibtiand there is high risk of correct answers, inuthe
wrong form, with misprints, connected with the usad synonymous, etc.
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CONTENT RECOGNITION OF BANK CARDS IN iOS MOBILE DEV ICES

ALEXANDER KURILOVICH, RYKHARD BOHUSH
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In this article we propose research for existingagnition methods of text fields on documents with
flexible forms. Description of adaptability of fleke forms processing from different spheres fonlkbaard de-
tails recognition is presented. This approach wilbw us to recognize all the information fields d¥ypank card
image with minimum user contribution. This will gieta user of routine procedures.

M-banking takes a special place among innovatiwsesys and gives an opportunity to manage banking
account with the help of a mobile device (smartghontablet computer). Full access to the persacedunt for
the client gives a bank card. It is very important frequently used instrument and it is necessarige its us-
ability convenience in the process of mobile agtlans development. Many M-banking apps require ualn
entry of bank card details (all information fieldata applied on the card) into the system for panrtransac-
tions and it is not an easy task for the user. Phigess is time-consuming, it requires attentiserend dili-
gence. This article is to help to solve this prahle

Many bank cards have a size of special standard7/&KD ID-1. Card design has some restrictions. In a
specified place there is a payment system logohiclwa card belongs and bank card details infoondields.
The other card space design is decided by the lizarkl number is embossed a bit lower of the canteceand
it contains 16 numbers. There is a validity penotler its number. Beginning date is not an obligafeld
while an expiration date is an obligatory elemédrdholder’'s name and surname are embossed oim¢hied-
low. Embossers with Cyrillic script are used in Bas and Belarusian systems, international paymgstems
use Latin characters. Cards with microchips hawtaadard microchip place — in the left part, over first
numbers of the card number. On the other side tkeaenagnetic strip with the main identificatioridrmation.
Lower there is a stripe for the cardholder’s suipsion.

Plastic bank card design is an important carriebarfk brand and it gives freedom and unpredictgbili
for the card-issuing bank designers’ and markesipecialists’ invention. That's why it is impossititerely on
any graphic characteristics of the card. It carehavwy background color. Its color can coincide Wit ground
color on which it is placed (camouflage effect)lelids to the insufficient contrast at the carddbos and “false”
borders or gaps. The same effect can be observed ¥an the card backgrounds such textures as leathe
wood are used. Taking it into account, there cam lpeoblem with bank card recognition when a caldiro
places a card on the wooden table ground (figot&ather wallet. Glossy surface plastic is thénnmaaterial of
which bank cards are made. It has strong reflectiagacteristics and with the bright light it giveghlights and
flashings (fig. 1b). And vice versa, if there is emough light, and imagination can be soft or yo=sed. A mo-
bile device will perform card details recognitiondait imposes strict requirements for the compateti com-
plexity and algorithms implementation period.

Fig. 1. Bank card problem spots examples:
a — coincidence of the card background color andipaknd color of the imagéd;— highlights and flashings;
¢ — insufficient contrast with the card backgroumltbc, d — complete color coincidence of the card detaits its number
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