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Abstract. The article deals with the development of electronic manual for the elective course
“Complex numbers” in the Russian and English languages. In the modern world you must have a
complete understanding of the numbers to master mathematical culture, but currently
methodological developments in the study of the theory of complex numbers in schools is relatively
small and designed electronic manual for the elective course “Complex number” allows not only to
improve the mathematical culture of students, but also to develop communicative competence. The
aim of the research is to develop the electronic manuals for the elective course “Complex numbers”
in two languages. The following methods were used: analysis of psychological, pedagogical and
methodical literature, analysis and synthesis of personal experience of the authors. The electronic
manuals, presented in the form of a website, for the elective course “Complex numbers” in two
languages became the result of the research. Materials of the article can be useful to enrich
pedagogical knowledge, notably a deficiency in the study of complex numbers in the school
mathematics course is made up. New ways of thinking at possibility of studying complex numbers
in two languages opens up prospects for the development of both mathematical and communication
skills. The results of the research can be used by teachers in the educational process in preparing
students, pupils of 11 grades, as well as in improving mathematical and communicative culture of
the general public.

Annomayus. CtaThsi MOCBSIIEHA pa3pabOTKe JIEKTPOHHOTO TMOCOOUS K 3JEKTUBHOMY KYypCy
«KomriekcHble ynciia» Ha PyCCKOM M aHIIMICKOM sI3bIKaX. B cOBpeMEHHOM Mupe Ui OBJIaJCHUS
MaTeMaTH4eCKON KYIbTYpOW B IOJIHOM Mepe, HEOOXOAMMO MMETh 3aKOHYEHHOE IMPEJICTABICHUE O
qucie, HO B HACTOAIIEEe BpeMs METOAMYECKUX pa3pabOTOK MO U3YyYEHHUI0 TEOPUH KOMILIEKCHBIX
Yrcell B IIKOJIE CPAaBHUTEIBHO MaJIO M pa3pabOTaHHOE AMEKTPOHHOE MTOCOOUE K ANIEKTUBHOMY KypCy
«KommiekcHble unciay Mo3BOJISIET HE TOJIBKO MOBBICUTH MATEMATUYECKYIO KYJIBTYPY Y4alluxcs, HO
Y pa3BHBaTh KOMMYHUKAaTHBHBIE KOMITETCHINH. [lenbr0 paboThl siBNIsieTCs pa3paboTKa AIEKTPOHHOTO
nocobus K dMEKTUBHOMY Kypcy «KoMIUIeKCHBIe yuclia» Ha JBYX S3bIKaX. BbUIM HCHONIBb30BaHBI
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CJIEAYIOIIME METOABI: aHAJIN3 IICUXOJIOro—TeJarornyeckoi U y4eOHO—METOUUECKON JIUTeparypsl,
aHanmu3 ¥ 0000IIeHNEe JIMYHOTO OIbITa aBTOPOB. Pe3yiabTaroM HCCleNOBaHMS CTAJIO AJIEKTPOHHOE
nocobue, MpeACcTaBIeHHOE B BUJE CaiiTa, K JIEKTUBHOMY Kypcy «KoMIUIeKCHBbIE 4Mcia» Ha JBYX
A3bIKaX. MaTepuasibl CTaTbi MOTYT OBITh MOJE3HBIMH JUIsi 00OTAIEHUs MEIarorn4eckoro 3HaHMs:
BOCIIOJIHSICTCSl ONPEAEICHHBIM Mpo0en B M3YYEHHMH KOMIUICKCHBIX 4YHCEJI B ULIKOJIBHOM Kypce
MareMaTukyd. HOBBIM B3NIAX Ha BOBMOXXHOCTH WM3YyYEHHs KOMIUIEKCHBIX YMCEJ Ha JBYX S3bIKaxX
OTKPBIBACT MEPCIEKTUBBI Ul Pa3BUTHS KAK MATEMaTHYECKUX, TAK 1 KOMMYHHUKAllMOHHBIX HAaBBIKOB.
Pesynbrarel HcciaeqoBaHUS MOTYT HAWTH MPUMEHEHHE YUYUTEIIMH B y4eOHOM Ipoluecce Npu
IIOArOTOBKE ydYalllUXcsl, ydammmucs 11 kmaccoB, a Takke i MOBBIIICHUS MareMaTH4eCKOW u
KOMMYHUKAI[HOHHON KYJIBTYpPbI ITUPOKOI 0OIIIECTBEHHOCTH.

Keywords: elective course, complex numbers, electronic manual, English, students.

Kntouesvie cnosa: SNEKTUBHBIA Kype, KOMIUICKCHBIC YHCIA, JJIEKTPOHHOE Tocoowme,
AHIJIMMCKUM SI3BIK, YHal[uecs.

In the modern world school graduates must have a large number of different competencies,
which involve not only general culture, but also scientific, in particular mathematical culture, as the
society makes the high demands to the graduates

The main idea of the course of algebra in school is the idea of numbers. According to basic
education programs, developed by the new state educational standard of secondary general
education, the content of subjects “Mathematics” and “Basic algebra and mathematical analysis for
beginners”, both basic and intermediate level, included the subject “Complex numbers”. It
completes the main theme of serial extensions of sets of numbers. Thus knowledge of the number in
algebraic culture of students becomes full and complete. The subject "Complex numbers™ gives an
opportunity to solve the equations, identically to convert polynomials and trigonometric
expressions. This subject is closely linked with geometry, vector and coordinate method, the
geometric place of points, transformations of the plane.

Complex numbers, as an area of mathematics, find application in natural sciences, electrical
engineering for the calculation of alternating current circuits, quantum mechanics, aerodynamics,
the study of the motion of liquids and gases, aircraft, etc.

In the modern world you must have a complete understanding of the numbers to master
mathematical culture. But currently methodological developments in the study of the theory of
complex numbers in schools is relatively small and designed electronic manual for the elective
course “Complex number” allows not only to improve the mathematical culture of students, but also
to develop communicative competence. It can be used both by teachers in the educational process
and students in the self-study topics.

The program of elective course “Complex numbers” is intended for 11 grades pupils of
mathematical profile and is made in accordance with the requirements for the elective course. In the
development of the elective course we took into account psycho-pedagogical features of students
and also methodical recommendations of teaching the subject "Complex numbers”. We used
textbooks and methodological literature of A. G. Mordkovich, M. L. Galickij, Yu. A. Glazkov, Yu.
P. Baharev, A. H. Shahmejster [1-5].

The elective course “Complex numbers” was developed in the framework of the concept of
profile training at the senior stage of General education. It meets the State standard of secondary
education in mathematics, according to which the elective course as a component of education
should be aimed at meeting the cognitive needs and interests of the students, the formation of new
types of cognitive and practical activities, which are not typical of traditional training courses.

The course "Complex numbers” was created in two languages and it is intended for students
with good level of English. The number of teaching hours is 20. The main content of the course
corresponds to the modern trends in the development of a school course of algebra. The elective
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course gives students the opportunity to meet with the new extension of the concept of number,
promotes the formation and development of such qualities as intellectual receptivity and ability to
assimilate new information, flexibility and independence of logical thinking and also to develop
their communicative skills and to practice the English language.

The course structure consists of five logically complete and meaningful interrelated topics, the
study of which will provide a systematic and practical approach of the knowledge and skills of
students:

1. The algebraic form of a complex number: the history of complex numbers; the concept of a
complex number; algebraic form of complex numbers and operations with complex numbers given
in algebraic form; conjugate complex numbers; properties of conjugate numbers.

2. The trigonometric form of a complex number: image of complex numbers points on the
plane; the module of a complex number; the argument of a complex number, properties of modulus
and argument of complex numbers, trigonometric form of a complex number; operations with
complex numbers given in trigonometric form

3. The degree and the roots: exponentiation of a complex number; theorem de Moivre;
extraction of roots of complex numbers; exponential form of complex numbers.

4. Complex numbers and gquadratic equations: quadratic equations with real coefficients and
negative discriminant: quadratic equations with complex coefficients, the solution of equations of
the 3rd degree (Cardano formulas), the solution of equations of the 4th degree (Ferrari method).

5. Complex numbers in plane geometry: the distance between two points, the equation of the
circle, the division of the line segment in given ratio, the scalar product of vectors, collinearity of
vectors, parallelism of straight lines, the angle between the vectors, the area of a triangle and
quadrilateral.

Complex numbers

oY ABOUT COMPLEXNUMBERS — TASKS ~ FINALTEST
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Complex numbers is the full number, as many of these numbers

are performed any mathematical operations. This website contains information about complex

numhbers and also presents a variety of problems with their solutions

Figure. The main page of the electronic manual

All lessons are aimed at expanding and deepening of the basic course.

This elective course is presented as an electronic manual, which is a website http://complex-
number.jimdo.com/ created with the website constructor named jimdo.

The job of the website involves the presence of historical information about the origin and
development of complex numbers and theoretical materials.
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The main type of a lesson is a workshop. There are various forms of work with students for
the most successful learning planning: lectures and seminars, group and individual forms. For
current control at each session we recommend students a series of tasks of different complexity.

In the electronic manual all problems are presented with solutions.

The study of the course concludes with conducting the final testing in on-line mode, which is
done on the website http://onlinetestpad.com. The test results can be tracked in the personal cabinet
of the developer.

The designed electronic manual for the elective course "Complex numbers™ can be used by
teachers in the educational process at training of students and pupils in the self-study of themes.
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