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Abstract. The distance learning format has updated the priorities of the electronic presentation of educational
material in mathematics. This paper examines the main criteria for the creation and content of an electronic textbook as
an innovative product. The characteristics of a new generation textbook, technological, the main volume of which is made
up of innovative teaching technologies with computer support, is given. Such an approach will undoubtedly contribute to
an increase in the level of technological culture in the system of higher mathematical education, which is characteristic
of the requirement for the educational process of highly developed countries. The main indicator of the high quality of
the training program is the effectiveness of the training. An electronic textbook on mathematics has artistic design,
completeness of information, quality of methodological tools, quality of technical performance, clarity, consistency and
consistency of presentation. An electronic textbook is not just a textbook, but a self-instruction manual that can replace a
subject teacher.
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At the present stage, pedagogical innovations take priority positions within the system of
higher education. On the other hand, the conditions of the pandemic have significantly updated
electronic content. Innovative technologies in teaching mathematics involve two types of linear
interaction: student - computer and teacher - computer. In the first case, the computer assesses the
correctness of the completed task and provides the necessary assistance: training takes place without
the participation of a teacher. In the second case, the computer helps the teacher to manage the
educational process, gives recommendations on the appropriateness of applying specific teaching
influences to certain students. The capabilities of electronic resources allow you to explain new
material, consolidate, repeat and control the educational process. Conducting lessons using computer

presentations helps to focus students' attention on the significant points of the information presented;

227



Bectauk AKTIOOMHCKOTO perrnonansHoro yausepcurera uM. K. XKyb6anosa, Nel(63), mapt, 2021
Ienaroruka M ICHUXOJIOTHUSL

electronic programs contain tasks of different levels of complexity, as well as tips, reference materials
and algorithms; in the control of knowledge, test tasks have proven themselves perfectly. The
relevance of the use of new information technologies is dictated, first of all, by the pedagogical needs
to increase the effectiveness of developmental education, in particular, the formation of skills for
independent learning activities, critical thinking, research, creative approach to learning [1, P. 84].

Innovative technologies for teaching mathematics also allow us to create various
demonstrations and teaching technologies, games, and models. Such effective developments form a
positive attitude of students towards learning, imply an unobtrusive way of providing assistance and
the ability to choose an individual pace of learning, and contribute to the successful preparation for
the final certification.

Within the framework of this article, | would like to consider the use of an electronic textbook
in mathematics as an innovative product in a distant format in the educational process. Today there
is no longer any doubt that the 21st century is the age of information and scientific knowledge. The
modern understanding of quality education includes fluency in information technology as a necessary
element. The use of information technology helps to improve the level of teaching, provides control,
visibility, contains a large amount of information and it is an incentive in learning [2, P. 113].

In this regard, innovative technologies in education are such an organization of the educational
process, which is built on qualitatively different principles, means, methods and technologies that
allow achieving educational effects that can be characterized by assimilation of the maximum amount
of knowledge; maximum creative activity and a wide range of practical skills and abilities.

The use of information technology in the educational process leads to the development of new
pedagogical methods and techniques; changing the style of teachers' work, the tasks they solve;
structure changes in the pedagogical system.

According to experts' opinion, new computer training technologies can increase the
effectiveness of classes by 30% [3].

The modern education system provides the teacher with the opportunity to choose among a
variety of innovative methods suitable for them "their" method, to take a fresh look at their own work
experience. Today, in order to successfully conduct a modern lesson, it is necessary to comprehend
in a new way your own position, to understand why and for what changes are necessary, and, above
all, to change yourself. In our practice, we use the following modern educational technologies or their
elements:

- personality-oriented teaching technology helps in creating a creative atmosphere in the
classroom, as well as creates the necessary conditions for the development of individual students'

abilities;
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- the technology of level differentiation contributes to a more solid and deep assimilation of
knowledge, the development of individual abilities, the development of independent creative
thinking;

- multilevel assignments facilitate the organization of classes in the classroom, create
conditions for the advancement of students in their studies in accordance with their capabilities;

- an activity-based and problem-search method of teaching contributes to the active cognitive
activity of students, allows students to focus on finding and solving complex issues that require
updating knowledge;

- research methods in teaching enable students to independently replenish their knowledge,
delve deeply into the problem under study and suggest ways to solve it, which is important in the
formation of a worldview;

- game technologies make the learning process more interesting, create a good mood for
students, and facilitate overcoming learning difficulties.

Systematic work on the use of modern innovative technologies and their elements in the
educational process contributes to improving the quality of knowledge on the subject. All of the above
methods, when applied appropriately, stimulate and activate students' activities.

Thus, the most effective method currently is the combination of traditional forms of education
and innovative technologies in the process of teaching mathematics [4,19]. They complement each
other perfectly, allowing you to maximize the students' abilities for independent study and
significantly increase the efficiency of the teacher.

Within the framework of this article, the criteria that should be followed when creating an
electronic textbook on mathematics in the context of a distance learning process and the requirements
for its content are considered.

The analysis of the literature presented on this issue indicates a relatively poor study of the
problem, however, provides quite well about the algorithm for creating, such educational and
methodological materials can be found in the works of B.S.Gershunsky, A.P. Ershov, T.V. Kapustina,
G.A. Klekovkina, Yu.A. Mitenev, A.A. Kuznetsov, V. B. Labutin and others, and also valuable was
the work of the team of authors A.B. Iskakova, K.A. Nurumzhanova, G.E. Senkina, A.K. Kozybay,
G.S. Dzharasova and A.K. Kairbayeva on the factors and trends in the development of innovative
processes in universities [5, P. 200].

1. The principle of quantization: the division of the material into sections, consisting of
modules, minimal in volume, but closed in content.

2. The principle of completeness: each module must have the following components:

« theoretical core;

* control questions on theory;
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* examples;

* practical tasks for independent solution;

* control questions throughout the module with answers;

* testing.

3. The principle of clarity: each module should consist of a collection of frames with a
minimum of text and visualization that makes it easier to understand and memorize new concepts,
statements and methods.

4. The principle of branching: each module should be linked by hypertext links to other
modules so that the user has the choice of jumping to any other module.

5. The principle of regulation: the student independently manages the change of personnel,
has the ability to bring up any number of examples on the screen, solve the required number of
problems, the level of complexity set by himself or determined by the teacher, and also test himself
by answering control questions and performing testing on the given level of complexity.

6. The principle of adaptability: an electronic textbook should allow adaptation to the needs
of a specific user in the learning process, allow to vary the depth and complexity of the material being
studied and its applied focus depending on the student's future specialty, generate additional
illustrative material according to the user's needs, provide graphic and geometric interpretations
concepts studied and student solutions to problems.

7. Principle of computer support: at any time of work, a student can receive IT support.

8. The principle of collection: an electronic textbook (and other educational packages) should
be made in formats that allow them to be assembled into single electronic complexes, expand and
amend them with new sections and topics, as well as form electronic libraries in individual disciplines
(for example, for department computer classes) or personal electronic libraries of the student (in
accordance with the specialty and the course in which he studies), teacher or researcher [6, P. 15].

The structure of the electronic textbook should be presented:

- information block with short educational material,

- a block of practical tasks functioning in the student-computer dialogue mode;

- test tasks aimed at monitoring the knowledge of students.

The information block should be supported by illustrative material (slides, diagrams, tables,
support or mental maps), it is advisable to present dynamic processes and phenomena with video
materials, there are also audio files to activate the auditory perception of information by students.

An electronic textbook often complements the usual one, and is especially effective when it:
provides almost instant feedback; helps to quickly find the necessary information (including

contextual search), which is difficult to find in a regular textbook; significantly saves time with
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multiple calls to hypertext explanations; along with a short text - shows, tells, simulates, etc. (this is
where the possibilities and advantages of multimedia technologies are manifested) allows you to
quickly, but at the pace most suitable for a specific individual, check knowledge of a specific section.

The disadvantages of an electronic textbook include not very good physiology of the display
as a means of data perception (the perception of text information from the screen is much less
convenient and effective than reading a book) and a higher cost compared to a book.

According to the researcher L.A.Semiokhina, according to UNESCO, only 12% of the
information is assimilated during audio perception, about 25% during visual perception, and up to
65% of perceived information during audio-visual perception [3].

In the conditions of the forced transition to the format of distance learning, accompanying
scientific research is needed on the criteria for mastering knowledge within the framework of the
linear parameter teacher - computer - student. It should be noted that we share the opinion of Professor
E.O. Alaukhanov, who believes that distance learning “must find its niche” in the higher education
system [4, P. 20].

Thus, the use of an electronic textbook in mathematics lessons allows you to: make the
learning process more interesting, vivid, exciting due to the richness of multimedia opportunities;
effectively solve the problem of visualization of training; to expand the possibilities of visualization
of educational material, making it more understandable and accessible for students.

I would like to note that students show great interest in the topic when presentations are used
to explain new material. Even passive students with a great desire to join the work. We use an
electronic textbook at different stages of the lesson: verbal counting, when explaining new material,
at consolidation, repetition, at the stage of knowledge control. So with the help of the programming
language for the discipline “"Mathematics”, control programs have been developed to test the
knowledge of students of formulas for differentiating functions, formulas for areas and volumes of
geometric shapes, and others.

The value of using presentations, teaching and monitoring computer programs is obvious:
saving time in the classroom, demonstrating neat and high-quality drawings, diagrams, clear samples

of problem solving.

References
1. [Tonat E.C. HoBble megarorudeckue U MHPOPMAIMOHHBIE TEXHOJOTUH B CHUCTEME
obpazoBanus / E.C. Ilonar, M.IO. byxapkuna, M.B. Mouceesa, A.E. IlerpoB. — M.: Akanemus,
1999. — 224 c.
2. AmnaroBa H.B. MH}opmanmoHHble TEXHOJIOTUU B LIKOJBHOM oOpasoBanuu / H.B.

AmnaroBa. — M.: PAO., 1994. — 228 c.
231



Bectauk AKTIOOMHCKOTO perrnonansHoro yausepcurera uM. K. XKyb6anosa, Nel(63), mapt, 2021
Ienaroruka M ICHUXOJIOTHUSL

3. Cemuoxuna JILA. HHOOGCZL;MOHHble mexHoJjaocuu 6 npenodaeaHuu mamemamuKku
3JIEKTPOHHBIN pecypc. URL:
http://www.tsutmb.ru/nayk/nauchnyie_meropriyatiya/int_konf/mezhdunarodnyie/lichnostnoe_i_pro
fessionalnoe_razvitie_budushhego_speczialnovie_intenovaczionii_speczialnovie_intenovaczion
(mata oopamenwus: 26.01.2021).

4. Murtenes 10.A. Ucnonbs3zoBanrue HHPOPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUI
B 00yueHnn matematrke / FO.A. Mutenes // Cpennee npodeccuonanbHoe oopazoanue. - 2011, - Ne
6. - C. 19-20.

5. Iskakova A.B. Factors and trends in the development of innovative processes in higher
education institutions in the context of international economic integration / A.B. Iskakova, K.A.
Nurumzhanova, G.E. Senkina, A.K. Kozybay, G.S. Dzharasova, A.K. Kairbaeva // Science for
Education Today. — 2019. - Vol. 9, Ne 3. - P. 200-221. DOI: 10.15293/2658-6762.1903.12.

6. AnayxanoB E. Kazaxcrany HyXHBI mpodeccruoHambHble IOpUCTHL. FOpuamueckas

razera. — 2012. - Ne 22.

References

1. Polat E.S, Bukharkina M.Y., Moiseeva M.V., Petrov A.E. (1999). Novye
pedagogicheskie i informatcionnye tehnologii v sisteme obrazovaniya [New pedagogical and
information technologies in the education system]. M.: Academiya [in Russian].

2. Apatova N.V. (1994). Informatcionnye tehnologii v shkol’'nom obrazovanii
[Information technology in school education]. M.: RAO [in Russian].

3. Semiokhina L.A. (2018). Innovatcionnye tehnologii v prepodavanii matematiki
[Innovative  technology in  teaching  mathematics].  Electronic  resource.  URL:
http://www.tsutmb.ru/nayk/nauchnyie_meropriyatiya/int_konf/mezhdunarodnyie/lichnostnoe_i_pro
fessionalnoe_razvitie_budushhego_speczialnovie_intenovaczionii_speczialnovie_intenovaczion
(accessed: 26.01.2021). [in Russian].

4. Mitenev Y.A. (2011). Ispol’zovanie informatcionno-kommunikatcionnyh tehnologii v
obuchenii matematike [The use of information and communication technologies in teaching
mathematics]. Srednee professional’noe obrazovanie, Ne 6, 19-20 [in Russian].

5. Iskakova A.B., Nurumzhanova K.A., Senkina G.E., Kozybay A.K., Dzharasova G.S.,
Kairbaeva A.K. (2019). Factors and trends in the development of innovative processes in higher
education institutions in the context of international economic integration. Science for Education
Today, Vol. 9, Ne 3, 200-221. DOI: 10.15293/2658-6762.1903.12.

232


http://www.tsutmb.ru/nayk/nauchnyie_meropriyatiya/int_konf/mezhdunarodnyie/lichnostnoe_i_professionalnoe_razvitie_budushhego_speczialnovie_intenovaczionii_speczialnovie_intenovaczion
http://www.tsutmb.ru/nayk/nauchnyie_meropriyatiya/int_konf/mezhdunarodnyie/lichnostnoe_i_professionalnoe_razvitie_budushhego_speczialnovie_intenovaczionii_speczialnovie_intenovaczion
http://ecsocman.hse.ru/spo/
http://www.tsutmb.ru/nayk/nauchnyie_meropriyatiya/int_konf/mezhdunarodnyie/lichnostnoe_i_professionalnoe_razvitie_budushhego_speczialnovie_intenovaczionii_speczialnovie_intenovaczion
http://www.tsutmb.ru/nayk/nauchnyie_meropriyatiya/int_konf/mezhdunarodnyie/lichnostnoe_i_professionalnoe_razvitie_budushhego_speczialnovie_intenovaczionii_speczialnovie_intenovaczion

K.)XKybanoB arsinparst Akrebe oHipitik yHuBepcutetinin Xabapusicsr, No1(63), Haypsi3, 2021
ITenaroruka »koHe NCUXOJIOTUS

6. Alaukhanov E. (2012). Qazaqgstanu nujny professional’nye yuristy [Kazakhstan needs
professional lawyers]. Yuridicheskaya Gazeta, Ne22 [in Russian].

KAIIBIKTAH OKBITY JKAFJAWBIHIAFBI HTHHOBALIUSAJIBIK OHIM PETIHJIETT
MATEMATHUKATA APHAJIFAH 3JIEKTPOH/IbI OKYJIBIK
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AngaTna. KambIKTBIKTaH OKBITY (OpMaThl MaTeMaTHKa OOWBIHINA OKYy MaTepHajblH 3JEKTPOHIBI TYpHAe
KOpCeTyIiH ©3eKTLIIriH aHbIKTaAbl. Byl >KyMbIcTa MHHOBAIMSJIBIK OHIM PETIHIE 3JEKTPOHIBIK OKYJIBIK KYPYIBIH 0acThI
KpPHUTEpHIlIep MEH Ma3MyHBI KapacThIpbuiFaH. Herisri kenemMi KOMIBIOTEPIK KOJIIaybIMEH OKBITYABIH MHHOBAIMSIIBIK
TEXHOJIOTHSUIApBIHAH KYPAJIFaH TEXHOJOTHSIIBIK JkaHa OybIH OKYJIBIFBIHBIH CHIIaTTaMaNaphl KenTipinred. MyHaait Tacin
JKOFaphl MaTEMAaTUKAJIBIK OLTIM Oepy JKyHeciHAer: TeXHOIOTUsJIBIK MOJICHUET ACHIeHIHIH KOFapbUIaybIHa BIKIIAT €Te/l,
OyJ1 JKOFapbl JaMbIFaH MEMJIEKETTEp/iH OKY YZAepiciHe KOHbUIaThIH TananTtapra ToH. OKy OarmapiiaMachIHBIH KOFaphl
CcarachbIHbIH HETi3ri KOpCeTKIlll - OKBITYABIH THiMaLTIr. OKy ypJiciHae 3aMaHayd WHHOBALMSUIBIK TEXHOJIOTHSIIAD MEH
OJIap/IbIH 2JIEMEHTTEPIH KOoJNJaHy OOMBIHIIA >KYHelsi >KYMBIC IoH OOMBIHINA OiNiM camacklH apTTBIpyFa BIKMAJ eTeli.
MaremaTukasaH 3JIEKTPOHIBI OKYJBIK KOPKEM JICHIeHiHe, aKmapaTThIH TOJBIKTHIFBIHA, 9JICTEMENIK Kypalgap/ablH
camachlHa, TeXHUKAIBIK OPBIHIAY PeTiHe, IPEe3eHTALMAHbIH aHBIKTBIFbIHA, JIOTHKAa MEH JKYHeNiIirine ue, 3JIeKTpOH/IbI
OKYJIBIKTBI MaTeMaThka cabarblHIa KOJJaHy MYMKIHIIK Oepemi: OKy IPOIECiH Ky3ere achIpagbl MYIbTHMEIHSITBIK
MYMKIHAIKTEp/iH MOJIIBIFbIHA OAaHIaHBICTBI HEFYPIIBIM KbI3BIKTHI, alKbIH, KPEATHUBTI; OKBITY/IbIH KOPHEKLIIK MACeIeciH
THIMJI 1IeITy; OKY MaTepUalIbiH CTYICHTTEPre KOJI JKETIM/I1 €Te OTHIPBII, OHbI KOPHEKIIEHIIPY MYMKIHIKTEPiH KEHeWe 1.
DJEeKTPOHBIK OKYJIBIK - OYJI 5Kail OKYJIBIK eMec, ToH MYFaJliMiH aJMacThIpa alaThlH ©31H K HYCKAYJIBIK.

Tyiiin ce3aep: dMEKTPOHABIK OKYJbIK, NeIarorMKajIblK HHHOBAIMSIAP, 3JCKTPOH/II KOHTEHT, KAIIBIKTHIKTaH

OKBITY, MTHHOBAIIUAJIBIK GHiM, OKY Marcpual

SJEKTPOHHBIA YYEFHUK IO MATEMATHUKE KAK UHHOBAIITMOHHBIN
MNPOAYKT B YCJIOBUAX JTUCTAHIHUOHHOI'O OBYUYEHUA

A.E. UIMAHYMEB'", I'.E. CEHbKUHA?, E.P. KEH)KEGAEB!
L AkTrOOMHCKHI perroHanbHbIA yHEBepcuTeT MM. K. Ky6anoBa, AkTobe, Kazaxcran;
2CMoneHcKH1it rocyaapcTBeHHsbIH yauBepcutet, CMoneHck, Poccus

“e-mail: imanchiev_ae@mail.ru

233


mailto:imanchiev_ae@mail.ru
mailto:imanchiev_ae@mail.ru

Bectauk AKTIOOMHCKOTO perrnonansHoro yausepcurera uM. K. XKyb6anosa, Nel(63), mapt, 2021
Ienaroruka M ICHUXOJIOTHUSL

AnHoTanus. J[ucTaHIMOHHBIN opMaT 00yUdeHNS aKTYaTM3UPOBAII IIPUOPHUTETHI 3JIEKTPOHHOTO MIPEACTABICHUS
yuyeOHOrO MaTepuana o MareMmarhke. B naHHOW pa0oTe paccMaTpWBArOTCS OCHOBHBIE KPHUTEPUH CO3JaHUS WU
COZIEPKaTENbHOTO HAIOJHEHUS 3JIEKTPOHHOTO y4eOHMKAa KaK WHHOBAIMOHHOTO NpoAyKTa. JlaHa XapakTepucTuka
yueOHHKAa HOBOTO TIOKOJIEHUs, TEXHOJIOTMYECKOTO, OCHOBHOM 00BEM KOTOPOrO COCTABISIIOT HMHHOBAIMOHHBIE
TEXHOJIOTUH O00ydYeHHs ¢ KOMITBIOTEpHOW moiaepkkoil. Takoi moaxon OymeT crmocoOCTBOBATH IOBBIMICHHUIO YPOBHS
TEXHOJIOTHYECKOW KyJNbTYyphl B CHCTEME BBICILIETO MAaTeMaTHYeCKOro OOpa30BaHHs, YTO XapaKTepHO TpeOOBaHHUIO K
00pa3oBaTeIbHOMY IPOIECCY BBHICOKOPA3BUTHIX rocyaapcTB. OCHOBHOW NMOKa3aTelb BBHICOKOTO KadecTBa 0Oydaromiein
mporpammsl — 310 3¢ dexTrBHOCTL 00yueHus. CucteMHas paboTa o MCIOJIb30BaHUI0 COBPEMEHHBIX MHHOBAIIMOHHBIX
TEXHOJIOTHH ¥ NX 3JIEMEHTOB B 00pa30BaTEIBHOM IIPOIECcCe CIIOCOOCTBYET MOBBIIICHUIO KA4eCTBA 3HAHUH T10 TIPEIMETY.
ONeKTpOHHBIN y4eOHHK IO MaTeMaTHKe 00IagaeT ypoBHEM XyJ0KECTBEHHOTO 0(hOpMIIeHNS, TIOMHOTONH HH(OPMAIIHH,
Ka4eCTBOM METOIUYECKOT0 MHCTPYMEHTapHs, KA4YeCTBOM TEXHUIECKOTO HCIIOJIHEHNUS, HATJIIAHOCTHIO, IOTHYHOCTBIO U
TIOCIIEI0BATENbHOCTBIO M3JI0KEHMsI, HMCIIOIb30BaHKUE 3JIEKTPOHHOIO ydeOHHKAa Ha YpPOKaxX MAaTEeMaTHKH I103BOJISIET:
cienath mporecc 0O0ydeHus Oojiee WHTCPECHBIM, SPKHM, YBICKATCIbHBIM 3a CYET OOTaTCTBa MYJIbTHUMEIMHHBIX
BO3MOKHOCTEH; 3()()EeKTUBHO peliaTh MpoOJIeMy HArSIIHOCTH OOYUYCHHS; PACIIUPUTH BO3MOXHOCTH BH3yalH3allud
y4eOHOrO MaTepuala, Aejias ero JOCTYMHBIM Ul CTYJEHTOB. DJIEKTPOHHBIH YYEOHHK — 3TO HE MPOCTO YYEOHHK, a
CaMOY4HUTEb, CIIOCOOHBII 3aMEHUTD IPEro1aBaTesi-TIpeIMEeTHHKA.

KiroueBble ci10Ba: DICKTPOHHBIM Y4eOHMK, MeNarorudeckne WHHOBALMM, OJIEKTPOHHBIH KOHTEHT,

JVCTaHIIMOHHOE 00y4eHNe, HHHOBAIIMOHHBIHN MPOIYKT, y4eOHBII MaTepHall.
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