Translation of scientific and technical texts on speciality from a foreign

language (Topic 4)

Questions 10 to 25 have several different formats, Unless otherwise directed, select a single answer chalce.
For Numeric Entry questions, follow the instructions below.

Mumeric Entry (Questions

T answer these questions, enter a number by filling in ciecles in a grid.

+ Your answer may be an integer, a decimal, or a fraction, and it may be negative,

¢ Equivalent forms of the correct answer, such as 2.5 and 2,50, are all comect. Fractions do nat need to be
reduced o lowest terms, though you may need o reduce your fraction to fit in the gnd,

¢ Enter the exact answer unless the question &sks yod 1o round your answer.

o If 1 question asks for a fraction. the grid will have a built-in division slash (/). Otherwise, the grid will have a
decimal point available,

¢ Start your answer in any column, space permitting. Fill in ne more than one circle in any column of the grid.
Columns not needed should be left blank.

« Wiite your answer in the boxes at the twp of the grid and fill in the corresponding circles. You will recelve
credit only i the circles are filled in corvecily, regardless of the number written in the hoxes at
the top.

Examples of acceptable wayvs to use the grid:

Integer answer, 502 {either position is cored ) Decimal answer; =4.13 Fraction answer: '%
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10, Working at their respective constant rales,
miaching I makes 240 copies in 8 minutes and
maching 1 makes 240 copies in 5 minutes. At
these rates, how many more copies does
maching 11 make in 4 minutes than machine |
makes in b minutes?

® 10
® 12
® 15
@ 0
© N

Far the following question, use the grid to enter your
ANSWER.

1. Among the people attending 4 convention in
Europe, 32 percent traveled from Asia and
43 percent of those who teaveled from Asia are
wimen, What percent of the people at the
convention are women who traveled from Asia?
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[ thié xy-plane, points & and § have coordinaies
(=2, 11 and {4, =7), wespectively. If point P is the
nidpoint of line segment RS, what are the
coordinates of point P

® (-1.-)
® (-4
@ (-3
@ -4
® 6.4

Steve’s property fax is 3140 less than Patricia's
property tax. If Steve's propeny tax i 31,960, then
Steve’s property tax is what percent less than
Patricia's property tax, o the nearest 0.1 percent?
& 6.7%

B 7.1%

@ 75%

@ 79%

B 8.3%



[4. Abase of a triangle has length b, the altitude For the following question, select all the answer
corresponding o the base has length . and b =2k cholces that apply.
Which of the following expresses the area of the

irangle, i term of 6. Chris entered a number in his cabeulator and

erroncously multiplied the number by 2073
instead of 2073, gefiing an incorrect product.

® 1 ¥ Which of the following is a single operation that
] Chris could perform on his calculator to correct the
error?
L
& Ih Indicate all such operations,
@ K [l Multiply the incorvect product by 0.001
8 2 [ Divide the incorrect product by 0,001
[E Multiply the incoerect peoduct by 1,000
® W Divide the incoerect peoduct by 1,000

15, How many different two-digit positive integers are
there in which the tens digit is greater than 6 and
the units digit is less than 4 7

® 7
® 9
@ 10
® 12
®



Translation of scientific texts on speciality into a foreign language (Topic 6)
Task 1. Translate into English

3agaua 1. [lignpuemenp npua0aB 1Ba MPUCTPOT JIsE BATOTOBJICHHS M’ SIKOTO
MoposuBa. [IpoIyKTHUBHICTH Tpalli mepmoro mnpuctporo 20 Kr MOpo3uBa
njoronuHu, a apyroro — 30 Kr Mopo3uBa IMOTOAMHH. 3a CKUIBKM TOJUH
nignpueMerb 3Moxe BurotoButu 100 Kr mMopo3uBa, SKIIO OOMABA MPHCTPOT
IPaIOBATUMYTh OJJHOYACHO?

3agaua 2. IOpiii hapOye moroanau 3 M napkany, a Isam — 5 M. Ha ckinbku
METpiB MapkaHy Ounbine nodgapOye IBaH, SKIO pOOITHUKH MPALIOBATUMYTh Pa30M
6 roquHa?

3apaua 3. Tpoe poOiTHHKIB 3a 5 qHIB Bukomnanu 120 M Tpanmiei. CKUTbKH
METpIB TpaHIllei BUKOTIaB OJIMH POOITHUK 3a 3 JHI, SKIIO0 POOITHUKH MpaIOBald 3
OJIHAaKOBOIO MPOAYKTHUBHICTIO?

3apaya 4. OquH poOITHHUK 3a 5 JHIB BUKOIAB 25 M TpaHIei, a iHIui 3a 4
aHi — 24 M. CKIIbKM METpIB TpaHIei poOITHUKK BUKOIMAKOTH 3a 3 JHI, SKIIO
MPaIfOBATUMYTh PA30M 13 TI€I0 CAMOIO MPOAYKTHUBHICTIO?

3agaua 5. JI[Boe poOOITHHKIB MOXYTb BHUKOHATH 3aBJAaHHS, MPAIIOI0YH
paszoM, 3a 2 Owi. 3a CKUIbKHU JTHIB MO>KE€ BUKOHATH II€ 3aBJaHHS KOKHUM pOOITHUK,

1
MPAITIOI0YN CAaMOCTIHHO, SIKIIIO OJHOMY 3 HUX JJIsi BUKOHAHHS 3 3aBIaHHs Tpeba
2

Ha 3 Oni MEHIIIE, HDK APYTOMY JJISI BUKOHAHHS 3 3aBIaHHS?

Let's compare it with the texts of the previous test tasks and correct the
translation if necessary.



Making an abstract of the scientific and technical article in a foreign language
(Topic 9)
Task. Read the article. Make a list of keywords, suggest a title for the article,

and write an abstract and summary.

Setting and sohving ressarch problems contributes to the development of stience and is 3 means of attracting young
researchers to new scentific fields. That is why solving research problems is an important part of teaching mathematics. The
mtraduction of research-based leaming into education is specified by the Mational Dactrine of Education Development of Ukraine
in the XXl century and is being thoroughly studied by domestic and foreign scientists {Bulvinska, 2019; Kozak, 2016; Vorozhbat-

Gorbatyuk et al. 2021).

In the tantext of research-based kearning technobogy at the university, students are ideally involved in ressarch
conducted by teachers. This understanding of the role of the teacher differs significantly from the visian of the teacher as an
enperienced researcher who arganizes students' prajects and research activities or uses problem-based l=arming technology in
the educational process, It is dear that taday, a large number of teachers are not ready for the full implementation of researche

based kearning technology, and this is a task for the future that should be gradually and continuously soheed,

Unfke typical tasks, the solution of which is often algorithmic, research tasks require the wse of general and spedal
methods of cagnition. OF particular importance are tasks that develop such important mental shills as the abdity to generalize,
identify individual cases, reasan by analogy, find simiarities and differences, etc. The peculiarity of research problems is the fact
that a broad mathematical outhaak, ingenuity, and oreatiety are imgaortant for sobvng them, but, an the ather hand, it s precisaly

in solving research problemns that these qualities are formed.

The important tasks of higher education are to develop such professional comipetences of graduates as creativity and
flexibility of thinking, the ability to make decissans in non-standard situations, a5 well 3 the formation and development of
research competence of higher education students, especially of mathematical specalities. When engaging students majosing in
secondary education in research, itis alsa desirable to develog their ability to erganize and effectively manage students' research

activities [Babak & Vorarhbit-Garbatyuk, 2021; Prashkin et al,, 2018).

Related to the kea of developing research skills in students & the idea of the need to develog fo-called non-lnear
thinking as a new style of scientific thinking. Thanking in the process of imention, for example, is non-linear, a5 the intended
abjects, knowledge, and end results are inatially unknawn and gradually determaned by self-organized persanal and collabarative
affarts. Ore of the first warks an nan-linear thinking was the book (Dobranravawva, 1990). This idea was backed by numeraus

domestic and foreign soentists [Harkki et al, 2021; Kremen, 3005].

When olving research problems, it B necesgary ta think not only about the relationship betwesn spedific concepts but
also betwesn different sections of mathematics and ather discipines (STEM education]. The students (and teachers) need to learn
ta cope with uncertainty, imarovise, and be prepared to analyze the results, which may not be initially foresesable. The isues of
arganizing research activities at different stages of the educational process are discussed at conferences, an the pages of soentific
and popular science jownals, whers gou can find recommendations an effectve approaches to developing advanced skills and
thinking necessary to overcome the complex challenges of the modern world (Ammar et al., 2024; Proshkin & Proshkina, 2016}

Fealizing the impartance of this issue, proactive teachers share their experience of arganizing active learning thraugh
clubs, elective courses, and supervising the writing of papers in the Junior Academy of Scences. Famaus stientists take part in
wariows summer schooks. The organization of research actwities provides a certain degree of convergence between university
mathematics and school mathematics. The hypathesis that active learning improves perfarmance in science, engineering, and
mathematics & confirmed in the wark [Freeman et al., 2004). To do this, 225 studies of student performance in undergraduate
science, bechnology, engineering, and mathematics (STEM| courses in traditional lecture versus active learing werne analyzed.
The results raise questions about the continued use of traditional lectures and support active leaming as a desirable, empirically
supparted teaching practice. When organizing research activities for pupils or students, a good regult can only be expected if the
praposed research tasks are interesting for them and can metvate students to solve them, Stimulating student motivation & the
ey issue for achiewing the planned |earning cutcomes, A gaod course design & essential to keep students mativated ta sobee the
pased tasks. When using problem-based learning technology, students’ independence and the ability to function effectively in
teams are important. Both are considered at work [Nor Farida et al, 2012] as the motivating elements. The work [Hrgbiuk, 2023
describes the results of an experimental study confirming that the use of computer-ariented methodelogical systems of natural
and mathematical research traming provides aptimal concentration of educational resownces, focus of content, and technalogies

for preparing students for research woark, an increase in mativation and efficiency of students’ learning.



Setting the research problems under the study of axiomatic thearies

In studying the fundamentals of geometry, the students are introduced to various axiomatic thearies of the
mathematical structure of Euchdean geometry, The theary based on Gibert's system of axioms is tharoughly considered.
Aeguaintance with ather systerns of axioms of Eudidean geametry {Weyl, Alsksandray, Kalmogorow) is important far mastering
the general issues of the axiamatic methad, in particular, for develaping skills in praving the consistency, independence, and
completeness of axiam systems. |t is of considerable didactic and methodalogical importance to prove the eguivalence of
different amomatic thearies of Evclidean geometry, for example, the Gilbert and Wed theories. For the deep understanding of
this eguivalence, it i important to be shle to “find the place” of the particular statement in each asiomatic theory, e, o build
the sequence of statements whose cansequencs is this staternant. This kind of task can cartainly be attributed to research.

For example, let us consider the triangle exterior angle theorem: “the exterior anghe of a triangle & greater than every
interior angle that is nat adjacent to it". This theorem plays a very important robe in Gilbert's axiomatic theory. It is the
cansequence of the first three groups of the agom system and is vsed to prowe many theorems of absolute geometry
[Gilbert, 1948). The guestion of its place in Wisyl's akicmatic theory is guite natural when studying the basics of geometry.

The arganizatian of the study of this Bue can be characterized as the implementation of the process of project research
activity (Grib'yuk & Yunchik, 2016, because it intluded the following stages: selsction of the prablem [due to its importance in
Gilbert's axiomatic theory|; selection of the search concepd, collection and anakysis of data (by sccumulating the necsssary

amaunt of educational material); trarsformation of ideas inta the structure {taking inta account the presence of the structure of
the partially crdered set in the set of datements of the axdomatic theory).

Here i the sequence of statements obtained as the result of the study, sach of which is the consequence of the presiaus
ones and the conssgquence of which is the theorern an the external angle of a triangle in the axiomatic Weyl theory.
Statement 1. In any triangle ABC the following relation takes place
AR = BC < AC < AR + 8C.
Statement 2. Inary triangle 4B the following relation takes place:
1] BC = Bdeos B+ CAcosC;
3 CA=CleosC + A oos A ;
3] AR = ACcosAd + BCoos 8.
Statement 1. The following inequalities are fulflled for internal angles in any triangle ABC
1) cos A+ oos 8 +oes(C =1
) —ons A+ cos 8 + cosC = -1 -
Stabement 4. The sum of the cosines of the twa interior angles of ary triangle is positive,
Statement 5 |an the exterior angle of the taangle]. The exteriar angle of a triangle is greater than avery interiar angle
of the triangle that is not adjacent ta it
Proof. Let us demonstrate that the exteriar angle @ at vertex C of the triangle ARC s greater than angle &
Acparding to statement 4, for the interior angles & and © we abtain cos 8 = —cos{” =cm‘.:—[']= cosa , and conseguently
LB
Simiilar questions can be asked about the triangle angle sum thearem, the Pythagarean thearem, ete

Examples of the research tasks in the course of algebra and number theary

Let us consider the application of the properties of the recdprocal polynomial for the solution of o spedial type of third-
degree equirtion.

The concept of the palynomial plays an important role in algebra. Among the varous types of polynomiaks, the
irreducible polynamial over a field or ring holds a special place due to its possible applicatians, in particular, in mathematics ard
oryplography. Another interesting concept in polynomial theory is the concept of the reciprocal polynomaal. This concept is not
0 widespread, but it ako has applications, for exampls, in communication theary. Finding some effective combinations of the
progerties of the abowe types of polynomials can be consdered as the research task.

For example, it is known that the solution of the squation

ar’ +hy +o=0 {1}
uses the Cardano methad. In arder to apply Cardano formulas directly, eguation (1) is reduced to the follawing farm
v tmp+n=1, 12
. - b C m
using the sequence of the substittions m=—, p=— and x = y - —.
a a

Let us congider the research task to find the method of reduding equation (1] to the standard form (2} in a different

wity, the purpase of which is to familiarize students with the concept of a reciprocal pobynomial and its possble apphcations. Let



us recall that the reciprocal palynomial ;'11:| to the palynomial f || can e found with the help af the formula i 'h]. 's ;[ H

where p - the power of the ariginal palynamial. We use the focal abject method, which conssts in focusing on the properties
of the given object, companng them with the properties of ather abjects {possibly randamby sebected), formulating original ideas
and implernenting them [nate that this scheme aften includes other methods, such a4 the brainstarming methad with the
qualitative system of questions and anakysis of student respanses).

The application of these matheds led to the following research results. The construction of the redipracal palynomial
far the palynomial in equation 1) immediately transforms this squation to the form (2], withaut applying the abowe substitutions.
In order to write dawn the roots of the ariginal equation, we use the property of recipracal palynomials: the roats of the recipracal
palynomial are inverse to the roots of the original polynaméal [Van-der-Varden, 1976). Thus, far the polynomial on the left-hand

] 1 ) . I iy I I I 1 I
side of the equation «* + 3¢ - 2l = b the recipracal palynomial ;| has the farm f 1”.;".—'.37 2 {= =20y 43041,
' ¥ o S

Hence, we obtain the equation ! ir 1, which has the standard form. Lt us find the raots using Cardana farmalas
A
.r'.l,f. _,_,, : I "‘l_ H:nl:r 3, .- E ﬂ,,T. E,£, - are the roats of the ariginal equation
Il 1 i A §
PTR T : 1

Let us consider the application of the properties of the reciprocal ond irreducible palynomials in the preporation of
the pofynamial for the irreducibility test with the help of the Eisenstein criterion.

This example confirme the fact that research activity can be made mare than episadic, demanstrating to students how
the results already obtained farm the basis for farmulating new research ideas, creating condstions for the imglementation of
stereatype remaval aperators & one of the companents of the theary of research problem salving (Grib'yuk & Yunchik, 2016).

|n order to test the palymamial for ireducibility over the field of rational numbers, the Eisenstein criterion is used.
Sometimes, to apply this critérian, the pofynamial must be transfarmed by maving to another variable, for example, using the
Harner scheme.

Another way of preparing the polynomial for the application of the Eisenstain criterion anses fram the following
property of reciprocal polynomiak: the polynomial, reciprocal to an irreducible palynomial, i reduchle (Markay &
Razmyelavich, 1999]. For example, in order to prove the irrrl:lu:il:irg.' |:If th |J|:|Il.lrr|:mial, let us find the polynamial that is

rk ¢ 141+ 7, for which the applicatian of

1, |' .T
the Eisenstain criterion [eads to the conclusion that it is irreducible aver the fiekd of rational numbers,



