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INFORMATION TECHNOLOGIES AS A MEANS OF FORMATION INDEPENDENT
WORK SKILLS OF FUTURE MATHEMATICS AND COMPUTER SCIENCE
TEACHERS

0. M. Kravchuk*

The article analyzes the specifics and problems of organizing students’ independent work using
information technologies, taking into account modern requirements and conditions of society. Forms
and methods of effective organization of the educational process in the context of independent work
of higher education students, which functions as a holistic system within the educational environment,
are considered.

The essence of independent work as an effective mechanism for the formation of autonomy, critical
thinking skills and readiness for lifelong learning, which is the basis of the professional competence
of a future teacher, is revealed.

It is substantiated that in modern conditions of informatization of society and the pedagogical
system, the problem of independence reaches a qualitatively new level. Political and socio-economic
conditions require the higher education system of Ukraine to prepare future teachers with deep and
thorough knowledge, able to independently receive and use the necessary information.

During the study of the organization of students'independent work, methods of analysis (literature,
statistical data), synthesis and comparison were used. Innovative methods (ICT) and various types of
tasks (reproductive, creative) were also used. One of the priority forms of organizing independent work
in order to form the competitiveness of future teachers of mathematics and computer science is
proposed — project activity. Based on these topics, three projects have been developed, which students
will carry out during the second semester. It has been established that the project method increases
the effectiveness of training future teachers of mathematics and computer science, in particular during
the mastering of the educational component "Analytical Geometry", and contributes to the formation
of practical knowledge, skills and abilities in them.

The need to improve students' independent work to increase the effectiveness of teaching and the
quality of training teachers of mathematics and computer science is substantiated. The essence of
independent work as a key tool for the formation of independence, critical thinking and the ability to
continuous learning, which is vital for a future teacher, is clarified.
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IH¢OPMAFIﬁHI TEXI-IOAOI‘II' SIK 3ACIB ®OPMYBAHHS HABHYOK
CAMOCTIHNHOI POBOTH MAUBYTHIX BUUTEAIB MATEMATHKH TA
IHOPMATHKH

O. M. KpaBuyk

Y emammi npoaranizoeaHo cheyugiky ma npobiemu opeaHizauyii camocmitiHoi pobomu cmyoermie
3acobamu THPOPMAYIHUX MEXHON02ll 3 YPAXYBAHHAM CYUACHUX B8UMO2 MA YMO8 CYCniibLcmada.
PozensiHymo ¢popmu ma memoou egexmueHoi opzaHizauii Ha8UAILHO20 Npouecy 8 KoOHmewkcmi
camocmitiHoi pobomu 3006ysauie euwoi oceimu, wWo PYHKUIOHYE SK UYLMICHA CUCMeMa 8 MexKax
0C8IMHBLO20 CePedo8UULA.

Poszkpumo cymuicms camocmitiHoi pobomu sik 0i€8020 MEXAHIBMY (POPMYBAHHS ASMOHOMHOCMI,
HABUUOK KPUMUUHO20 MUCAEHHSL MA 20M08HOCMI 00 HABUAHHSL 8NPOO0BIHK HKUMMSL, U0 CMAHO8UMb
0CHO8Y npogheciliHoi KomnemeHmHocmi MallbymHb020 8UUMESL.

O6TpYHMOBAHO, W0 8 CYUACHUX YMO8AX IHhopMmamusayil cycninbcmea ma nedazoeiuHol cucmemu
npobema camocmitiHocmi euxooums HaA SIKICHO HO8UU pigeHb. TToNIMUUHI Ma COUIANbHO-eKOHOMIUHI
yMmosu sumazaroms 8i0 cucmemu 8uwgoi oceimu YrKpaiHu nidzomoeku Mmaiibymuix yuumenis 3
anubokumMu ma  IPYHMOBHUMU  3HAHHAMU, 30AMHUX CAMOCMIUHO ompumysamu  ma
guKopucmosysamu HeobxiOHY THPOoOpMayiio.

ITi0 uac docnidxeHHs opeaHizayii camocmitinoi pobomu cmyoeHmie 3aCcmoco8aHO Memoou aHANI3Y
(nimepamypa, cmamucmuuHi 0aHi), CUHMe3y ma NOpPIBHAHHS. BukopucmaHo makosk IHHO8AUITIHI
memoou (IKT) ma pisHi munu 3a80aHb (penpoOyKkmueHi, meopui). 3anponoHo8aHo O0O0HY 3
npiopumemHux  ¢opm  opearizauii  camocmiliHoi pobomu 3  Memorw  (POPMYBAHHS
KOHKYPEHMOCNPOMONKHOCMI MAUOYMHIX Yuumenie mMamemamuki. ma iHGQOopMamuKu — NPoOEKmMHA
OoistbHicmb. Po3pobneHo mpu npoekmu, sKi cmyoeHmu 6UKOHY8AMUMYmb NpPoms2om O0pYyao020
cemecmpy.

LlosedeHo epexmuesHicmb memody NpoeKkmie Yy nideomosyi MalilbymHix yuumesnie MamemamuKu
ma iHgopmamurKu, 30Kpema ni0 uac ONAHYBAHHSL OCBIMHLO20 KOMNOHeHma "AHanimuuHa
2eomempis”. 3acmocy8aHHs (HOUBIOYA/IbHUX NPOEKMHUX 3A80AHb CNPUSE SIKICHOMY (DOPMYBAHHIO
NPAKmMuUUHUX KoMnemeHmHocmeil ma Ha8UUOK camocmiliHoi pobomu.

ObtpyHmosaHo HeobXiOHicmb YOOCKOHAIEHHS. caMOCMIiliHOi pobomu cmyodeHmig O/t NiO8UUIEHHSL
epeKkmueHOCMI HABUAHHSL MA KOCMI Ni020MO8KU YUumenie Mamemamuku ma iHpopmamurxu.

KarouoBi caoBa: camocTiiiHa poboTa CTy[eHTa, CAaMOOCBITHH MiIABHICTH, MaMlOyTHIl BYUTEAb
MaTeMaTHKHU Ta iH(pOPMAaTHUKH.

Introduction of the issue. The strategy IIocraHoBKa mpobaemu. Crpareria

of training specialists with higher | miaroroBku ¢axiBIliB i3 BHILOK OCBITOIO
education is fundamentally changing. | AOKOPiHHO 3MiHIOETBC. [last crenjaaicra
Independent search and selection of | BUHAYAABHHM CTa€ CaMOCTiHHME momyk i

Bizmbip HaykoBoi iH(opMmariii, ska HeobOXigHa
oMy [Oas TIIOJAABILIOIO BIOCKOHAAEHHS
npodpeciiinoi  misapHOcTi. Came ToMy B
YyCBOMY CBIiTi aKTyaAbHOIO € IIpobaeMa
PO3BUTKY y MaiOyTHiX (paxiBIliB i3 BHIIIOIO
OCBiTOI0O OaskaHHs 1 BMIHHS BYHUTHUCS
CaMOCTIHHO IIPOTSTOM YCHOI'O TPYZOBOIO
KUTTS.

Y XXI cTOoAiTTi caMOOCBiTa CTa€ OCHOBOIO
IIEPEOCMUCAEHHSI MICIId Ta POAl AIOAUHU B
CYCITiIABCTBI, IIEPEOLIiHKY ii IHTEeAEKTYaALHOIO
Ta TBOPYOTO IIOTEHIiaAy.

Bumorm [0 C€aMOOCBITHBOI AiIABHOCTI
0COOHCTOCTi 3pOoCTaTUMyTh BIAIIOBiAHO M0
CYCITIABHUX 3aIIHTiB.

scientific information, which is necessary
for further improvement of their
professional activity, becomes determinant
for professionals. That is why nowadays
there exists an issue for future
professionals with higher education to
develop a desire and ability to learn
independently throughout their working
life.

In the 21st century self-education is the
basis of rethinking of a person’s place and
role in society, revaluation of person’s
intellectual, emotional and creative
potential. The requirements for self-

educational activity of the individual will
grow together with the needs of society.

OcobanBoi Baru 11a mpobaemMa HaOyBa€ B
KOHTEKCTi ITiITOTOBKN MaMOyTHIX BYUTEAIB.
CygyacHoMmy CYCHiABCTBY OTPiOHI
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Modern society needs teaching staff who
have the ability to think independently and
creatively. New technologies demand from
future educators not only education,
activity, search, but also self-reliance,
confidence, responsibility, ability to live
and work in new environment, be socially
oriented. In this regard, the independent
work of future teachers requires careful
organization. Mastering the forms and
methods of independent work is a key stage
in preparing a specialist for continuous
self-education.

The most important quality of a person
as an individual is his/her independence.
Any knowledge, that is not backed up
with independent work, can not become a
real acquisition of a prson. Transition to
a credit-module system of educational
process in higher educational institutions
causes a significant strengthening of the
role of independent work of students
aimed at assimilation of learning content
and acquisition of professional
competence.

Students’ independent work, its content
and organization are rather routine tasks
and their integration into the overall set of
problems of increase of efficiency of higher
education at present time adds new
meaning and new quality to them.

The quality of education directly
depends on two factors: the availability of

educational material and the
methodological excellence of the
educational process.Introduction of

information technologies in institutions of
higher  education creates  objective
conditions of transition to new ways and
methods of education and enables to
increase quality of training of future

teachers and educational process in
general. Necessity of the access to
educational material as well as
organization of independent work of
students predetermine the need of
organization of information resources

which contain a lot of methodical material
especially in mathematical subjects. The
above mentioned reasoning determines
topicality of the given study.

Current state of the issue. Over the
past decades, the problem of organizing
students' independent work has attracted

IeaaroriyHi Kaapu, aKi BOAO/IIIOTH
3IATHICTI0O MHUCAUTH CaMOCTiHiHO, TBOPYO.
HosiTHi TEXHOAOTI1 BHMAraroTh Bix
MafiOyTHBOTO  OCBITIHHHA  HE  AHIIE
OCBiY€HOCTi, AaKTUBHOCTI, IIOIIyKYy, aae
TaKO3K CaMOCTIHHOCTI, YII€BHEHOCTH,
BiAITOBIAABHOCTI, YMIiHHA KUTU %4
IpaIfoBaTH B HOBUX YMOBaX, OyTH COIiaABHO
30pieHTOBaHHUMHU. Y 3B3Ky 3 1AM
caMocTiliHa poboTa MaOyTHIX yYIUTEAiB
noTpedye peTeAbHOI opranizartii. OBOAOTIHHS
dopMamMu Ta METOAAMH CAMOCTIHHOI poOOTH
€ KAIOYOBHM €TaIIOM ITiATOTOBKHY (PaxiBIIsd 10
Oe3nepepBHOI CAaMOOCBITH.

HaiiGiAbIIl iCTOTHOIO SKICTIO AIOAMHH SIK
ocobucTocTi Ta Cy0'€KTa MmiIABHOCTI, $K
BiZJoMO, € caMmocCTilfiHicThb. Higki 3manHsi, He
TiIKPIIAEHI CaMOCTiMHOIO MiIABHICTIO, HE
MOXKYTh CTaTHU CIIPaBXHIM HaIO0AHHIM
arommHU. [lepexim o0 KpeauTHO-MOIYABHOI
CHCTEMH OpTraHizallii HaBYaAbLHOIO IIPOIIECY ¥
BUIIY ITKOAL 3yMOBAIOE CyTTEBE IIOCUAECHHS
poai camocCTiliHOI MiIABHOCTI CTYIEHTIB,
CIIPSIMOBaHOI Ha 3aCBOEHHS HHUMH 3MiCTy

HaBYaHHd Ta  HalyTTa  IIpodpecitiHoi
KOMIIET€HTHOCTI.
Camocritina  pobora  cTymeHTiB, i

HaIlOBHEHHS ¥ opradizallisi — JOCUTh PyTHHHI
3a7adi, a iX BKAIOYEHHd Yy 3araabHUU
KOMIIAEKC mpodaem HiABUILEHHS
e(peKTUBHOCTI BHIIOI OCBITH Ha CYy4aCHOMY
erarli fosiae iM HOBe 3HAYEHHS 1 HOBY SIKiCTb.

SIKicTb OCBiTH 0€3mocepeHbO 3aAEKUTh
BII JIBOX dakTopiB: JOCTYITHOCTI
HaBYaABHOI'O MaTepiaay Ta MEeTOAUYHOI
JTOCKOHAAOCTI IT00Y10BH OCBITHBOTI'O ITPOIIECY.
BrpoBazkeHHS iH(OPMAIIHHUX TEXHOAOTIH
Yy  3aKAaax BHIIOI OCBITM  CTBOPIOE
O0'€KTUBHI yYMOBH IIEPEXOAY [0 HOBHX
crioco0iB Ta METO/iB HaBYaHHA Ta IO3BOASE
HiOBUIIMTH HAKICTHh MHiATOTOBKH MaHOyTHIiX
BUYNTEAIB Ta HABYAABHOIO IIPOIIECY B IIIAOMY.
HeobOximHicTE mOOCTyIly [0 HABYAABHOIO
Matepiaay, a TaKOXK opraxisariisa
caMOCTitiHOI poOOTH CTYAEHTIB BU3HAYAIOTH
norpeby B opranizamii iHdopmariitinoro
pecypcy, SKUM MICTUTh 3HA4YHY KiABKICTh
METOOWYHOIO  MaTepiaay, 0cobamBO 3
MaTeMaTHYHUX AUCLMIAIH. HaBeneHni Buiie
MipKyBaHHsI OOYMOBAIOIOTH AaKTyaABHICTH
JAHOTO JOCAIZKEHHS.

AHaaniz ocTaHHiIX mocaimxkens i
nmyOaikamii. YIIpoaoBK OCTAHHIX JECITUPIY
npobaema oprasizailii camocrtifiHoi poboru
CTYZIEHTIB IIpUBepTac 10 cebe IMHMALHY yBary
IIeJaroriB, IICUXOAOTIB, METOUCTIB.
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the close attention of  teachers,
psychologists, and methodologists.
Analysis of scientific literature on the
study of educational problems shows that
among scientists there is no consensus on
the definition of "independent work",
classification of its species and types.

The concept of independent work
(A.M. Aleksyuk, V.K. Buryak, V.H. Dayri,
V.M. Yesypov, L.V. Zharova,
M.I. Pidkasystyy, 0.V. Malyhin) is

considered by different authors in different
ways: as a form of organization, as a
method, as a means of learning and as a
form of educational activity.

At the same time nowadays among the
researchers of this problem there is no
single understanding of the essence of
such notions as independence, students’
independent work, its fuctions and kinds.
Basing on researches of A.M. Aleksyuk,

G.E. Hnytetskoy, V.A. Kazakov,
P.I. Pydkasystoho, A.Y. Savchenko,
D.D. Teterynoy, we consider students’

independent work as a special form of
educational activity of a student during the
process of which students acquire
knowledge and skills and develop the
following qualities of personality -
independence and activity.

Without the skills of independent work,
without a steady desire to constantly
replenish, update and improve knowledge
in the process of independent work,
learning in a higher educational institution
is significantly slowed down or even made
impossible [1].

It is worth noting that the level of
training of specialists trained in higher
educational institutions of Ukraine,
including teachers, is often somewhat
lower than the level of requirements of
modern society. The main reason for this is
the fact that students do not work much
independently [2].

Independent work involves creating
prerequisites for students' creative activity,
which is implemented, as a rule, when
performing tasks of a scientific and
research nature [7]. The effectiveness of
implementing the planned volume of
educational material assigned for
independent study also depends on the
time and place of independent work, the

AnHani3 HayKOBO-IIEAArorivHOI AiTEpaTypH
3 JIOCAIKYyBaHOI IPOOAEMH CBiMYHUTH, IO
cepen y4EeHUX HEeMae OAHOCTAMHOI AyMKH
LI0I0 BHU3HAYEHHS IIOHATTA 'caMOCTiHHa

[Touartsa camocCTifiHO1 poboTtu
(A.M. Anekcrok, B.K. Bypak, B.I'. Hatipi,
A.B. ZKaposga, M.I. ITinkacucTui,
O.B. MaauxiH)  poO3TA9a€EThCs  Pi3HUMU
aBTopaMu IO-pisHOMYy: 1 d9K ¢opma

oprauisaiiii, i 4K MeToI, i K 3acib HaBYaHHS],
1 9K Pi3HOBH HABYAABHOI AiSIABHOCTI.

BomHoyac croromHi cepen IOCAIIHUKIB
miei mpobaeMHM BiZICYTHE €OuHE PO3YMiHHS
CyTi TaKuxX IIOHATb, HK CaMOCTiHHICTB,
caMocTitiHa poboTa CTyAeHTIB, i (pyHKIIl Ta
BUIU. [pyHTYIOYHCH Ha  [IOCAIIKEHHIX
A.M. Anrekcroka, I'.€. T'HiTelwpKoi,
B.A. Ko3akoga, I1.1. ITinkacucroro,
0.4. CaBueHKo, .. Terepinoi,
PO3rAIIa€EMO CaMOCTiHHYy POOOTy CTYAEHTIB
gK 0COOAMBY (hOpMy HaBYAABHOI AiIABHOCTI
cyb'ekTa, B TIpoleci KOl CTyOEeHTH
OIAHOBYIOTH 3HAHHHA Ta BMIiHHH, a TaKOX
PO3BHBAIOTh TaKi SIKOCTI OCOOHUCTOCTi, 9K
CaMOCTIMHICTh Ta aKTUBHICTb.

Be3s HaBHYOK camocrtitiHoi pobotu, 6e3

CTIMKOrO  IIparHEHHd MO0  IIOCTiHHOrO
TIOTIOBHEHHSI, OHOBAEHHS i BIIOCKOHAAEHHS
3HaAHL Yy TIIpolleci camocrtitinoi poboTu

HaBYaHHS y BUIIIOMY 3aKAajli OCBITH 3HAYHO
YIIOBIABHIOETHCS abo 17} 30BCIM
YHEMOXKAUBAIOETECS [1].

BapTo 3ayBazkuTH, 1110 piBE€HB IIiATOTOBKHU
CIIELjaAiCTiB, HKHUX TOTYIOTb Y BHIIIHX
HaBYaABHUX 3aKAQ[axX OCBITH YKpaiHH, y
TOMY YHCAl 1 BUUTEAIB, 4ACTO AEII0 HUXKYIUH,
HIDK piBEHb BHMOI' Cy4acCHOI'O CYCIIiABCTBA.
OCHOBHOIO IPUYHUHOIO IILOTO € TOH (PaKT, 1110
CTYAEHTH MaAO IIPAaIloI0Th CaMOCTIiHHO [2].

Camocriiina poboTta nepeabdadae
CTBOPEHHS  IIEPEeayMOB  [AS — TBOPYOi
MIIABHOCTi CTYOEHTIB, III0 PeaAi3yeTbCs, K
IIpaBUAO, IIPY BUKOHAHHI 3aB/IaHb HAYKOBO-
JOCAIZTHOTO XapakTepy [7].

EdekTuBHICTE BUKOHAHHS
3aIIAaHOBaHOTI'O obcary HaB4YaAbBHOI'O
Mmarepiasy, SIKUH BHHECEHO Ha CaMOCTifiHe
OIIpallfoBaHHSI, 3aA€KUTH TAKO3K BiJ dacy Ta

MICIIA TIPOBEMEHHS CAMOCTIiHfHOI pPOOOTH,
XapakTepy YIIpaBAiHHS CaMOCTIHHOIO
[ISIABHICTIO CTYIEHTIB, ypaxyBaHHA

creruiky Ta 3MICTy 3aBAaHb [9].

Opwuiero i3 doopm opranizartii camocTtifiHol
poboTu CTY[IEHTIB € IHOUBIIyaAbHI
3aBIAHHS, PO3PXOBAHI HAa IIOTAHMOAEHY Ta
PO3LINPEHY PO3POOKY TEOPETUIHUX aCIIEKTIB
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nature of the management of students'
independent activity, and taking into
account the specifics and content of the
tasks [9].

One of the forms of organizing students'
independent work is individual tasks,
designed for in-depth and expanded
development of theoretical aspects of the
course. Such tasks contain various tasks
and practical questions related to the
profile of the students' future specialty [6].

Independent work helps students
develop the ability to quickly and efficiently
work with information, navigate among
new printed and online publications,
discard unnecessary information, and have
time to process and assimilate the
necessary information, and reference
(comparison of text with reality) is an
important function of reading, which
allows assessing the usefulness of the
material and its compliance with
professional needs [10].

An analysis of the scientific literature on
the independent work of higher education
students gives grounds to assert: the
formation of experience in self-educational
activity of future teachers is due to the
need for a radical restructuring of the
educational process. This involves a
transition from mechanical memorization
of information to mastering the skills of its
independent search, replacing
reproductive forms of work with creative
ones, as well as the development of
initiative and individual activity within the
concept of lifelong education.

The aim of the article is to theoretically
substantiate and reveal the potential of
information technologies as a means of
effectively organizing independent work
and forming self-education skills of future
teachers of mathematics and computer
science.

Research methods. During the study of
the organization of students' independent
work, methods of analysis (literature,
statistical data), synthesis and comparison
were applied. Innovative methods (ICT) and
various types of tasks (reproductive,
creative, research nature) were also used.

Results and discassion. According to
the Law of Ukraine "On Higher Education”
(Article 43, Section 7), independent work of

Kypcy. Taki 3aBmaHHa MIiCTSTh Pi3HI 3amadi

Ta TIIPaKTUYHI 3aluTaHHs, IIOB'93aHi 3
podriaeMm MaiOyTHBOT CITEIiaABHOCTI
CTyHEHTIB [6].

Cawmocritina poboTta JorioMarae

cryaeHTaM (QOpPMyBaTH BMIiHHS IIBHOKO H
OIlEpaTHBHO IIpalfoBaTU 3 iH(opMalli€ro,
Opi€HTyBaTUCH Ccepel HOBUX APYKOBAaHUX Ta
iHTepHET BHIAaHb, BIAKUIATH HEIIOTPIOHE,

BCTUTQTH  OIpallloBaTH Ta  3acBOITH
HeoOXimHy iH(opMaltito, a pedepeHLlis

(sicraBaeHHS TeKCTy 3  mOiHicHICTIO) €
B&XKAMBOIO  (PYHKILE€IO  YHTAHHS, IO
[IO3BOASIE OLLIHIOBATH KOPHCHICTL MaTepiaAy
Ta Horo BiANOBimHICTL  mpPodeciiHUM
norpebam [10].

Ananiz HaykoBOi  AiTepaTypu  ILIOOO
caMmocTifiHoi pobotTu 3mobyBadiB  BHIIOL
OCBITM [gOae IMiAcTaBH  CTBEPAKYBaTH:
dopmyBaHHS JOCBiIy CaMOOCBITHBOI

MISIABHOCTI Ma#OyTHIX YYIUTEAIB 3YMOBAEHE
noTpebOI0 B  OOKOpPiHHIM  mnepebymoBi
HaB4YaAbHOTIO ITPOLIECY

Lle mepenbavae nepexid Bil MEXaHIIHOTO
3aydyBaHHd iH(opMmallii o0 oOIlaHyBaHHS
HaBHUYOK ii caMOCTiHOIO IIOLIYKYy, 3aMiHy
PEIPOIYKTUBHUX (POPM POOOTU TBOPUUMH, a
TAaKOXK  PO3BUTOK  IHII[jaTMBHOCTI  Ta
AKTUBHOCTI OCODHCTOCTI B MexXKaxX KOHILIEMI1
OCBITH BIPOJOBXK KUTTH.

MeTa crarTi Hoadrae B TEOPETHYHOMY
OOTPYHTYBaHHI Ta PO3KPUTTI IIOTEHILaAY

iHpopMaIliHMX TEXHOAOTIH K 3acoly
edekTHBHOI opraniszaiiii camocTiiiHol pobotu
U  QopMyBaHHS HaABUYOK CaMOOCBITH
MafOyTHIX  y4uUTeAiB  MaTeMaTUKU Ta
iHpopMmaTHUKu

MeToan  mocaimkennsa. Ilin uac
IOOCAIPKEHHsT ~ opradizailii  camMmoctifiHoi
pobOTH CTYOEHTIB 3acCTOCOBAHO METOIH

aHaai3y (aiTepaTypH, CTATUCTUYHUX JAHUX),
CHHTe3y Ta IIOpiBHAHHSA. BukopucTaHo
TakoxX iHHOBaliftHi meromu (IKT) Ta pisHi

TUIIN 3aBJaHb (BLOITBOpPIOBaAbHiI, TBOPUI,
J[OCALTHHUITEKOTO XapaKkTepy).
Buxaan OCHOBHOT'O MaTepiaay.

BignoBimHo no 3akoHy Ykpainu "llpo BuIlly
ocBity" (ct. 43, po3a.7), camocrTiiiHa poboTa
CTYLEHTIB HAAEXKUTH [0 OCHOBHHUX (OpPM
HaB4YaAabHOTIO I1porecy 3BO [8].

CyuacHuii mepiofi po3BUTKY CYCIIiABCTBa
XapaKTepU3y€EThC TIOIIMPEHHSIM i
PO3BUTKOM HOBUX inpopmaritnux
TexXHOAOTiH. B iH(opmaifHux TeXHOAOTISIX
3’IBASTIOTHCS HOBI imei, 30KpeMa,
BUKOPUCTAHHS iHCTPYMEHTAABHUX ITAKETIB i
Bi3yaAbHHUX 3aCODIB IAS PO3POOKH CKAQIHUX
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students is one of the main forms of the
educational process of higher education
institutions [8].

The modern period of development of
society is characterized by the spread and
development of new information
technologies. New ideas appear in
information technologies, in particular, the
use of tool packages and visual tools for the
development of complex multimedia and
hypertext documents and  software
products. Independent creative activity of
the student today acts as both a means
and an effective goal of learning.

The problem of organizing students'
independent work is of particular relevance
in a holistic system of higher education.
The issues of organization, control of this
activity, methodological support, as well as
the role of the teacher in this process are
gaining increasing importance. Teachers
are constantly looking for effective forms of
organizational and methodological activity
that would contribute to achieving the goal
of training specialists.

Having studied classifications of
independent work available in scientific
and educational literature, we came to a
conclusion that project activity is one of the
priority forms of self-education to develop
competition of future teachers of
mathematics and informatics. During
project-based studying students acquire
knowledge and skills in work planning and
execution of practical problems that
gradually become more complicated, i.e.,
projects. A project is a complex of actions
specially organized by a teacher and
independently performed by students
when they can be independent during
decision-making and responsible for their
choices, work results and -creative
products.

Method of projects combines curricular
and beyond-curricular activities, develops
the following characteristic features as
necessity of self-education and ability to
interact. During projects preparation,
students have to choose necessary material
independently. This material has to help
them realize their project tasks. This
becomes a basis of self-educational skills
and independent organization of their
curricular work.

MYABTUMEIIHHUX i rirepTeKCTOBUX
JOKYMEHTIB 1 IIpOorpamMHUX IIPOAYKTiB.
CamocrifiHa TBOpYa [MOiSIABHICTBL CTYIEHTA

ChOTOHI BHUCTymae i gk 3acib, 1 gk
pe3yABTaTHBHA MeTa HaBYaHHSI.
OcobanBOI  aKTyaABHOCTI B  IliAicHi#

cucreMmi BHUIIOI OCBiTH HabyBae Ipobaema
oprasizariii camMocTiifHOI poOOTH CTYIEHTIB.
Bce Oiabmioi Barm Habupae mHUTAHHS
CTOCOBHO  Opradisallii, =KOHTPOAIO  ITi€i
JIFABHOCTI, METOAMYHOIo 3abe3ledeHHd, a
TAKOXK pPOAI BHKA3QZI@4a y IIBOMY IIPOIIECI.
[lemaroru mOCTiHHO IIyKarOTh e(eKTHBHIi
dopmu oprai3amiffHO-MeTOUIHOT
ISIABHOCTI, 9IKi 6 CIIPHUSIAY JOCATHEHHIO METHU
y IiATOTOBIII CIIEIliaAiCTiB.

BuBuusmmu HasgBHI B HayKOBO-
TIeqaroriuHifl AiTepaTypi METOAUYHI MiTX0aU
OO peaaizallii camocTiiHOI HaBYaAbBHOL
OisiAbHOCTI  3m00yBadiB  OCBITH, OIHIIAK
BHCHOBKY, I1I0 OJHI€I0 3 IPiOPUTETHUX (POPM
opranizariii caMoCTilfHOi POOOTH 3 METOIO

dopMyBaHHS KOHKYPEHTO3IaTHOCTI
MafOyTHIX BYHTEAIB MaTeMaTHKH Ta
iHpOpMaTHUKN € MPOEKTHA MidAbHIiCTB. Ilifm
4yac TIIPOEKTHOIO HaBYaHHA  CTYAEHTH
HaOyBarOTh 3HAHHS Ta YMIHHS 3 ITAQHYBaHHS
pobotr i  BHKOHAHHSA  KOHKPEHTHHX
IpakTUYHUX 3aBlaHb, III0 IIOCTYIIOBO

YCKAQOHIOIOTBCH, — IPOEKTIB. [IpoekT — 1e
CIIeIL[iaAPHO OpraHi3oBaHUI BUKAaOA4YEM i
CaMOCTiHHO  BHKOHYBaHUNU  CTyOeHTAMHU
KOMIIAEKC fiH, 1110 6a3yeThCs Ha CAaMOCTIMHIH
OOCAITHUIIBKIN MiIIABHOCTI CTYAEHTIB IIif
KEPIBHUIITBOM BHUKAQ[a4a A BUPIIIEHHS
aKkTyaAabHOi ImIpobaemu. Bin nepenbauae
IoeTarlHe  CTBOPEHHsI  TBopdyoro  abo
IPaKTUYHOIO IIPOAYKTY, M€ CTYyOEeHTH
CaMOCTIHHO YXBaAIOIOTH pileHHs,
BIATIOBIAIOTE 3a pPe3yAbTaT Ta 3400yBarOTh
HOBI1 3HaHH4.

MeTton HIPOEKTIB MOBYI3ye HaBYaABHY i
[I03aHaBYaABHY [iSIABHICTb, PO3BHBa€ TakKi
dKICHI XapaKTepPUCTHKU OCOOHCTOCTi, $K
noTpeOy B  CaMoOOCBiTI Ta  BMIHHS
B3aemopiaTu. Ilig yac BUKOHaHHS IIPOEKTIB
CTYAEHTHU TIOBHUHHI CaMOCTIHHO mao0Oupatu
MaTepias, HeoOXimHUM 1Oad — peaaisartil
IIPOEKTHUX 3aBAaHb. lle crae OCHOBOIO
PO3BUTKY HaBUYOK CaMOHaBYaHHA i
caMOCTiliHOI opradizallii cBoei HaB4YaABHOL
poboTH.

OTKe, IIPOEKTHA METOANKA 3yMOBAIOE T€,
1110 IIPUHHATO Ha3uBaTH "Learner’s
independence" ("He3aAexKHICTb y4H4"), 3 yCiM
fi IO3UTHBHUM BIIANBOM Ha BHYTPILIHIO
BMOTHBOBAHICTEL i e(pEKTUBHICTL HABYAHHSI.
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Consequently, project methodology
determines what is called "Learner's
independence" with all its positive
influence on self-motivation and learning
efficiency. Owing to '"independence"
students get a chance to realize their
personal characteristics, their needs in

educational activities to full extent and

adapt education to themselves and
themselves to education.
Besides, project methodology

presumes "learning while working" which
provides professional orientation of the
process of education. It shows basic
principles of humanistic approach to
education (i.e., special attention is paid to
student’s individuality and personality,
definition of activity and orientation to

conscious development of students’
critical thinking is provided) and student-
oriented education: the objective of

education and ways of achieving it are
determined from a student’s position -
based on his interests, individual
peculiarities, needs, reasons and
abilities.

Method of projects makes the process
of training of future teachers of
mathematics and computer science more
effective, including mastering a course of
analytical geometry and the formation of
knowledge and practical skills. Thus,
studying "canonical equations of second
order surfaces" first-year students of the
Mathematics Faculty presupposes
studying the following topics: "The
surface of revolution", "The canonical
equation of surfaces of the second order»,
«Linear surfaces". According to these
topics there were developed three themes
of projects that students have to perform
during the second term of their academic
year. Here is an example of one of them.

Project: "Presentation "Canonical
equations of second order surfaces and
their properties".

Subject: Analytical Geometry (First Year,
Second Term).

Technical support: Microsoft PowerPoint
/ Microsoft Publisher.

Types of project:

- by dominating activity in the project —
exploratory;

3aBagaku "HE3aA€KHOCTL" CTYAEHTH
OTPUMYIOTH MOZKAUBICTBL  OIABIII  ITOBHO
peaaisyBaTu cBoi 0COOHCTICHI

XapaKTepHUCTHKH, I[OTPeON B HaBYaABHIH
MISIABHOCTI, amanTyBaTH HaBYaHHSA A0 cebe
Ta cebe 10 HaBYaHHS.

Kpim  TorTO, IIPOEKTHA  METOAHKA
IIpUIlycKae "HaB4YaHHdA y poboTi', 110
3abe3medyye  ITpodeciliHy  Opi€HTOBaHICTH

HaBYaABHOIO IIpoliecy. B Hilt BimoOpazkeHO
OCHOBHI IIPHUHIIUIIN I'YMaHICTUYHOTO ITiX0Iy
B OCBITi (TOOTO IpUAiATETHCST 0COOAMBA yBara

IHAWBIAyaABHOCTI AIOIUVHU, i SIK
ocobHcTOCTi;  mepemdadaeThbCs — YiTKICThb
OisIABHOCTi,  oOpieHTallia Ha  cBimomMuk

PO3BUTOK KPHUTHYHOTO MUCAEHHS CTYIEHTIB)
Ta OCOOHCTICHO-OPI€HTOBAHOTO HaBYaHHS:
MeTa HaB4YaHHA 1 crocobu il mocarHeHHS
BH3HAYAIOTHCH 3 [O3HIIii caMoro CTyZeHTa —
Ha OCHOBI HOro iHTepeciB, iHOWBIAyaAbBHHX

0cobAMBOCTEN, oTpeo, MOTHUBIB Ta
3mi0HOCTeH.

MeToz IIPOEKTIB MiABHUIIYE e(PEeKTHBHICTD
IiArOTOBKU MaMOyTHIX YIHUTEAIB

MaTeMaTHKHU Ta iHPOpMaTHUKU, 30KpeMa IIif
yac OIlaHyBaHHS OCBITHBOIO KOMIIOHEHTA
"AHaaiTHYHa  TeoMeTpig’, Ta  CIpHude
dopMyBaHHIO y HHUX [PaKTHUYHUX 3HaHBb,
yMiHb 1 HaBuuoK. Tak, BHBYEHHS
"KaHoHiYHNX pPIBHSIHbL IIOBEPXOHL APYTOrO
nopaaky' crymeHtamu | Kypcy nepenbadae
omparfoBaHHs Takux TeM: '[loBepxHi
obepraHHd", "KaHoHIiuHI PiIBHSIHHA
IIOBEPXOHBb ApPyroro mnopdaky', "AinHiitdyacti
noBepxHi'. Ha OoCHOBI IIMX TeM pPO3POOAEHO

TpHU IIPOEKTH, SKi CTYAEHTH
BUKOHYBaTHMYTh IPOTSATOM JAPYyTOTO
CceMecTpy.

Hasenemo mmpukaan 0Og4HOTO 3 HUX.
IIpoerxcm: IIpesenmauis "KaHOHiuHi
PIBHSIHHSL NOBEPXOHL OPY2020 NOPSIOKY
ma ix enacmueocmi’.
Ilpeomem: AnaniTana reomertpida (I Kypc,
II cemectp).
Texuiyne 3abesrnieuenHs: Microsoft Power
Point/Microsoft Publisher.
[IporioHOBaHUM IMIPOEKT 3a AOMIHYIOUHM

BHIOM  [IFABHOCTI €  JOCAIZHHIILKHM,
OCKIiABKH nependbagae PO3B’s13aHHS
OPUKAQIHOI MareMaTudHoi 3anxadi. 3a

3MICTOBUM HAIIOBHEHHSIM BiH BH3HAYEHUH
SIK MDKIIPEOAMETHUH, 110 JO3BOASE TOETHATH
3HAHHA 3 (PaXOBUX AUCIUIIAIH Ta METOIVUKHU
ix BuURAamanHs. Opraxizaiisg poOOTH Mae
XapakTep BiOKpUTOI KOOpAWHAlli, mOe
BHUKAQIa4 BUCTYIIA€ B POAI KOHCYABTAHTA, a
3a (bOPMOIO B3aEMOIii IIPOEKT € TPYIIOBUM,
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- by subject and content -
interdisciplinary;

- by the nature of project coordination —
open;

- by the nature of contacts — internal;

- by the number of participants — group;

- by duration — long-term (one month).

Project idea: during a month, students
explore geometric properties of the surfaces
of the second order based on their
definitions, methods for creating and
possible analogies for second order lines
that were studied in during the first term.

Goal:

- Educational: formation of interest in
learning, memory, observation, creativity,
logical thinking; formation of abilities to
work with incoming information,
developing research skills, ability to
establish correlation between geometric
images, learning to cooperate, interaction

skills, development of communication
skills;
- Methodological: consolidation of

knowledge on the topic "Surfaces of the
second order", implementation of the
acquired knowledge in practice, formation
of skills to work with Power Point to present
results of their activities; acquiring skills to
express their ideas neatly and distinctly in
writing and orally, to build the image of the
surfaces in a coordinate system.

Project Implementation. The main
objective was development and
presentation of the group project
"Canonical equation of second order

surfaces and their properties" in Ukrainian
and English languages with obligatory
drawing of image surfaces in the coordinate
system, search and systemization of
information about their properties.

Stage 1. The work on the project began
with the fact that students formed groups
of 3-4 people. Each group chose surfaces to
be described during the presentation. Each
student received an individual problematic
task.

Stage 2. A group performed the analysis,
made an appropriate selection of material.

Stage 3. Processing the material,
translating it from Ukrainian into English,
making corrections, revising and finalizing
the project.

IO CIIPUSE PO3BUTKY HABHYOK KOMAaHIHOI
poboTH B IM(POBOMY CEPEOOBHII. 3a
TPUBAAICTIO BUKOHAHHA — [JOBrOTPUBAAUM
(oouH Micaip).

Ioesi TpOEKTY: IIPOTATOM MIiCHIIST CTYAEeHTH
JOOCATKYIOTH  IeOMETPHYHI  BAACTUBOCTI
IIOBEPXOHBb JPYTOr0 IMOPSAKY Ha OCHOBI ix
O3HaA4YeHb, CIOCOOIB TBOpPEHHsS Ta 3a
MOXKAUBUMHU aHAAOTISIMHU [IASI AiHIM ApPyroro

MOPSAKY, $Ki BHUBYaAAUCS y IIEPIIOMY
ceMecTpi.

Mema npoexmy:

— 302A/TbHOHABUATLHAL dopMyBaHHHA
iHTEpeCcy [0 HaBYaHHSI, PO3BUTOK IIaM’dTi,
CIIOCTEPEKAVUBOCTI, TBOPYHUX 3HiOHOCTEH,

AOTIYHOTO MMCAEHHS; (POopMyBaHHS BMiHb
IpaloBaTH 3 iHPOpPMAIIi€To, 10 HAIXOIUTD,
PO3BUTOK JOCAITHUITBKUX HaBHYOK,
dopMyBaHHA BMiHH4 BCTaHOBAIOBaTHU
CIiBBiIHOIIIEHHSI  MiXK  TI'€OMeTpPUYHUMHU
obpazamu, HaBYaHHSI criBIpart,
dopMyBaHHS HaBHYOK B3aEMO/ii, PO3BUTOK
KOMYHIKaTUBHHUX SIKOCTeH;

— MemoouuHa: 3aKpPillA€HHS 3HaHb i3 TeMU
"TToBepxHi JPyToro IopaaKy';
BUKOPHUCTAHHSA HA0yTHX 3HAHb HA [IPAKTHULL;
dopMyBaHHS HaBUYIOK pobotu 3 Power Point
aag opOpPMAEHHS ~ pe3yAbTaTiB  CBOEL
MISIABHOCTi; HaOyTTs HABHUYOK AAKOHIYHO i
YiTKO BHCAOBAIOBATH CBOI AYMKH ITMCBMOBO
# ycHO, OyayBaTu 300pakeHHS ITOBEPXOHb B
CHUCTEeMi KOOpAUHAT.

BuxoHaHHs npoexkmy. OcHOBHUM
3aBIaHHAM OyAO PO3POOAEHHS i ITpe3eHTallis
rpynoBoro mHnpoekry 'KaHoOHIUHI piBHAHHS
IIOBEPXOHb JPYroro IOpPSAKy Ta  ix
BAACTHUBOCTi" YKPaiHCBKOIO Ta aHTAIMCBKOIO

MOBaMH 3 OOOB’I3KOBHM BHKOHAHHIM
300pasKeHHs IIOBEPXOHb Yy cucreMi
KOOpAMHAT, a TaKO3K HOIIIYK i
cucreMaruzallia  iHdopMmariii mmpo  ix
BAAQCTHBOCTI.

1-#1 eran. Pob6oTa Hazl TPOEKTOM I109aAaCs
3 TOTO, IO CTYAEHTHU (POPMyBaAH Ipynu 3 3-
4 oci6. KoxkHa rpymia obupae moBepxHi, SKi
MaloTh OyTH oOXapaKTepH30BaHi I dYac

npeseHTtaitii. KoxkeH CTymeHT oOTpuMye
iHOUBiMyasbHE — 3aBHAHHS  IIPOOAEMHOTO
XapaxkTepy.

2-#i eramn. ['pyna OpoBOOUTE aHAaAi3,
pOOUTH BiAIOBiIHY BUOIpKY MaTepiaay.

3-1  eram. OOpobaeHHS  Marepiaay.
Ilepekaan, 3  yKpalHCBKOI MOBH  Ha
aHTAIHCBKY, BHECEHHSI KOPEKTUB,

JOOIIPAIIIOBAHHS Ta O(POPMAEHHSI ITPOEKTY.
4-#1 eramn. IlpeseHTartis IpoekTy Ta HOro
OITliIHKAa CaMOIO TPYIIOK, iHITMMHU TPyIIaMH i
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Stage 4. Presentation of the project
and its evaluation by the group itself,
other groups and a teacher. At this stage,
attention is drawn to activity of each
member of the project according to their
individual potentials, collective nature of
decision making, the nature of
communication and mutual aid, depth of
penetration into a problem,
argumentation of decision making, ability
to argue their conclusions, aesthetic
design of the project, ability to answer
opponents’ questions, conciseness and
argumentation of responses of each
member of the group.

According to the results of conducted
observations, after participation in
project development it was discovered
that students increased their interest in
analytical geometry, experimental group
participants highly assessed their skills
to explain, discuss the matter, mentioned
their active participation in
implementation of project activities which
lead to facilitation of material mastering.
Positive results also lay in the fact that
during project execution, time and
intensity of problems solving at practical
lessons increased. The selected topic for
the project referred not only to students’
personal interests but also their
professional interests that contributed to
their professional self-perfection.

Independent work of students is
supported by all training methodical
means necessary for learning a concrete
discipline or a concrete topic: manuals and
textbooks, lectures summaries, methodical

recommendations, computers, etc.
Students are recommended to use
corresponding  scientific books and
magazines.

Methodological support of students’

independent work has to have means of
self-testing (tests, packages of control
papers, etc.).

There exists a whole system of students’
independent work which uses facilities of
telecommunication networks. Each of the
systems can be characterized by defining
their purpose, content and form. The
purpose of elaborated independent work is
development of students’ cognitive

BukAanadeM. [Ipu 11boMy 3BEpPTaAETHCS yBara
Ha aKTUBHICTb KOXKHOTO y4aCHHKA IIPOEKTY

BiAIIOBiIHO g0  Horo  iHAUBIAyaABHUX
MOXKAUBOCTEMN; KOAEKTUBHUMN  XapakTep
pilleHs, IO OpuUMMaAHuCs;  XapakTep

CIIAKyBaHHSA 1 B3a€MOIOIIOMOTH; TAHOHHY
IIPOHUKHEHHS Yy IIpo0AeMy; [IOKAa30BiCTb
PpillIEHE, 1110 IpuUMaAucd, BMIHHA
apryMeHTYBaTH CBOI BUCHOBKHU; €CTETUYHICTD
0(pOPMAEHHSI PE3YABTATIB IIPOEKTY; BMIiHHS

BiAIIOBigaTH HAa 3allUTAHHS OIIOHEHTIB,
AAKOHIYHICTb Ta apryMeHTOBaHiCTh
BIATIOBiZIeH KOKHOTO YA€HA TPYIIN.

3a pe3yabTaTaMu IIPOBENEHUX
CIIOCTEPEZKEHb ITICASI y49acTi y po3poOAeHHi
IIPOEKTY Yy CTYOEHTIB OyAO BHUSIBAEHO
[iABUIIIEHHS  iHTEpecy OO 3aHATh 3
aHaAITHYIHOI reoMmeTpii, Y4aCHUKH
€KCIIEPUMEHTAABHOI TPyl  JOCTaTHBO
BHCOKO OLIiHIOBaAM CBOi BMiHHS

TIOSICHIOBATH, OOrOBOPIOBATH PO3TASIyBaHi
HUTaHHS, 3a3Ha4YUAU CBOIO aKTHBHY y4acThb Y
3MiICHEHHI IIPOEKTHOI  [OiSIABHOCTi, IO
IPU3BEAO OO TIIOAETUIEHHA  3aCBOEHHS
Martepiaay, SKui HeoOximHO 6yAO OITaHyBaTH.
[To3UTHBHI pe3yAbTATH IIOATAAM TaKOXK Y
TOMy, IO I Yac BUKOHAHHS IIPOEKTIB
30iABIIHBCS 4ac Ta IHTEHCHUBHICTb
pO3B’I3yBaHHA 337a4d Ha [IPaKTUYHUX
3aHarTax. OOpaHa [As IIPOEKTY TeMa
CTOCyBaAach He AHIIE OCOOHCTHUX iHTEepeciB
CTYHEHTIB, a ¥ mpodecCiiHUX, L0 CIPHUIAO

ixHEOMY npodeciiiHoMy
CaMOBIOCKOHAAEHHIO.
Cawmocritina poboTta CTYEHTIB

3a6C3HC‘{y€TbCH KOMIIACKCOM  HaB4YaABHO-

METOOMYHHUX  3acobiB, HeOOXimHUX  [Ad
OTIaHyBaHHSI HaBYaABLHOI JTHACLIMIIAIHH.
CamocrTitiHa HaBYaAbHA IISIABHICTE

MafOyTHIX YYHUTEAIB 3a0e3redyeThcs BciMa
HaBYaABHO-METOUYHUMHU 3acobamu,
HeOOXiMHMMH 1A BHUBYEHHS KOHKPETHOI

JUCITHUTIAIHY 91 OKpeMoi TEMH:
OiapyIHUKAMHA Ta METOIUIHUMU
ITOCIOHHKAaMH, KOHCIIEKTaMHU AEKIIiH,
METOINIYHUMU PEKOMEHIAITiSIMY,
€AEKTPOHHO-00YNCAIOBAABHOIO TEXHIKOIO

Touro. CTyaeHTaM TaKOXK PEKOMEHIYEThCS
[IAST CAMOCTIHMHOTO OIIpAallfOBaHHS BiAIIOBiIHA
HAyKOBa AiTepaTrypa Ta HepioAruyHi BUIaHHS.

MetomguuHe 3a0e3IleYeHHsI CaMOCTiHHO]
POGOTH CTYNEHTIB IIOBHUHHE IlependadyaTy i
3acO0M CaMOKOHTPOAIO (T€CTH, IaKeTH
KOHTPOABHHUX 3aB/IaHb TOILIO).

IcHye miaa cucrema caMoOCTiHHUX poOiT
CTYIEHTIB 3 BHKOPUCTAHHSIM MOKAWBOCTEH
TEACKOMYHIKAIiITHIX MepexK. Koxnay
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independence; its content is learning the
curriculum of the subject.

Independent work of first-year students
studied in general context of their self-
education is the highest form of their
educational activities according to the
criteria of self-regulation and goal
orientation; it can vary depending on the
source of control, motivation character,
etc.

The problem of formation of first-year
students’ ability to study gradually
develops into a problem of organization of
independent learning activities, self-
organization [4].

The use of information technologies for
educational purposes is an innovative
trend in higher education system as
methodologically and methodically
efficiently organized independent work
with the use of modern computers can
change the actual content of the process of
learning.

For the effective organization of
educational process, we suggest using
the system of distance studying called
Moodle which is used at our faculty of
mathematics.

Moodle System is a Modular Object
Oriented Dynamic Learning Environment
which is a free, open source learning
management system. With the help of the

Internet, our students have an
opportunity to log into the system under
their names. After selecting their

specialty, department, year of study and
the subject of study they receive help
from the system [5]. Comparison of the
selected components of the course of
analytical geometry and basic capacities
that Moodle System provides suggested
that we can use it as a medium for
educational process organization during
studying of this subject. We have
developed a distance course on analytical
geometry that meets all the requirements
of distance education.

The course is divided into sections
according to the program of analytical
geometry. In particular, in each section of
each topic is filed methodological support:
training materials (Power Point
presentation with basic formulas, lecture
notes, plans workshops), examinations,

cuUcTeMy MOXKHa oxapaKTepUu3yBaTH,
BU3HA4YMBIIU ii MeTy, 3MicT i popmu. MeToro
CHCTEMHU CaMOCTIHHUX po0iT, 1110
PO3POOASIETBCS, € PO3BUTOK ITi3HABAABHOI
caMoCTiHHOCTi CTyzeHTiB; i 3micToMm —
3aCBOEHHA HaBYaAbHOI IIporpaMH IO
IIpeaMeTy.

Cawmocritina pobota 3mo0yBadiB BHIIO]
OCBITH IIEPIIIOTO POKY HaBYaHHS, PO3TASTHyTA

B KOHTEKCTI IXHBOI CaMOOCBITHBOI
MISIABHOCTI, € IIpIiOPUTETHOI0  (POPMOIO
HaBYaAbHOI [JIFABHOCTI 3a KpPUTEPiaMHU

caMOperyAsIiii Ta I[AeNIOKAaZlaHHS; BOHA
OU(pepEeHILIOETECH 3aA€KHO Big mKepeaa
VIpaBAiHHS, XapakTepy MoTUBalii Ta
CTYII€HSI aBTOHOMHOCTI 3106yBadyiB.
[Ipobaema opMyBaHHS Y CTYIOEHTIB-

[IEePIIOKYPCHUKIB YMiHHS BYUTHCA
IIOCTYIIOBO  IIepepocTae y  mpobaemy
oprasizartii caMocCTi¥tHO1 HaBYaABHOL
[isIABHOCTi, caMooprasizattii [4].

BukopucranHga iHpopMaritHIx
TEXHOAOTI y  HABYaABHHX  I[ASIX €

IHHOBAILiIMHMM HaIpsIMOM y CHCTeMi BHIIOL
OCBITH, OCKIABKHU METOOAOTIYHO Ta
METOAWMYHO PEe3yALTATHBHO OpPraHi3oByBaHa
camocTitina pobora i3 3aCTOCYBaHHIM
Cy4acHHX KOMII'IOTEPIB MOXKE 3MIHHTH Cam
3MICT ITPOIIECY 3aCBOEHHSI 3HAHb.

Iag e(peKTUBHOCTI
HaB4YaAbHO-BUXOBHOTI'O
IIPOIIOHYEMO  KOPHCTYBaTHUCS  CHCTEMOIO
AYCTaHIIMHOIO HaB4YaHHSA IIi HAa3BOIO
Moodle, sska mpailtoe y Hac Ha (paKyAbTeTi
iHpopMaIitHUX TEXHOAOTIH i MaTeMaTHKH.

Cucrema Moodle — momyabHE 06'€KTHO-
OopieHTOBaHEe OUHaMIidHe HaBYaAbHE
cepenoBHllle, 6€3KOIITOBHA, Binkpura (Open
Source) cucrema yIIpaBAiHHS HaBYaABHUM
mporiecoM. 3a OOIIOMOIOI0 MepexXi [HTepHeT
CTYOEHTH MAalOTh MOIKAUBICTEL IMifi CBOIM
iM'sIM BXOIMTH OO CUCTeMHU. BubpaBIiu CBoro
CIIELiaAbHICTh, BiAMIA€HHH, KypC, Ha SKOMY
HaBYalOTbCH, Ta IIpeAMET BUBYEHHS,
OEPKYIOTh AOIIOMOLY Bifl CUCTEMH [5].

3icraBA€HHY  BUIOIACHHUX  KOMIIOHEHTIB
KypCy aHaAiTH4YHOI TeoMeTpii Ta OCHOBHHX
MOXKAMBOCTEM, II0 Hamae cucrema Moodle,
HaBeAO HacC Ha AyMKYy BUKOPHCTOBYBAaTH il IK
CEpPEeOBHUIIE [OAS OpraHizallii HaB4YaAbLHOIO
IIpolleCy IIPH BHBYEHHI [OAHOIO IIpeaMeTa.
Hamm po3pobaeHO [uCTaHIIMHUNE Kypc 3
aHaAITUYHOI reoMeTpii, 110 BIATIOBiOA€ BCIM
BUMOraM  [JUCTaHIltiHOi  ocBitu.  Kypc
po30UTHI Ha PO3MIAM  BIiAIIOBIAHO MO0
IIporpaMu 3 aHaAITHYHOI reoMeTpii. 3okpema,
Y KOXKHOMY PO3IiAi 40 KOXKHOI TEMHU II0aHO

opraHizartii
IIPOIIeCy MH
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tests, dictionary, e-zine. Organizations as a
way of communication between the study
participants used the course forum and
chat.

All information on this site is divided
according to the themes of the course of
analytical geometry.

First resource in this system are
"Forum" and "Glossary", a closer look at
them later.

Also on site are stored files as
"Recommended Reading", "Work
Program", "Structure of test -credit",

"Topics of practical training". These files
can be easily downloaded from the
system.

"Tasks" and "Lectures" in each of those
filed saved as a normal folder on your
computer. Discovering these folders, we
can see several documents that are
respectively the individual research tasks
for each student, several variants of
different tasks for independent solutions,
exemplary embodiments of tests, samples
of the tasks and all the lectures on the
topic.

Thus, a student yourself can help you
prepare for a certain type of control wor.
After all those in the bottom of the page
saved "examination questions" which are
also students have the opportunity to
discover and prepare for ekzamen.

Lectures are only a small part of the
learning  material: learning  orients
students to the creative search for
information, the formation of ability to
independently acquire the necessary
knowledge and apply it to solve practical
problems. Through such means of distance

learning, as discussion forums, e-
discussions of the studied material,
mailing lists, create a new learning

environment in which students feel an
integral part of the team that enhances

motivation to learn. Each topic also
includes resource "Test'. When using
information  technology tests  have

character training. Their essence is that
students have the opportunity to analyze
the correctness of responses to prepare for
any kind of control.

Tests in the learning process have an
advantage in the diagnosis of students'
knowledge:

TakKe MeToAudHe 3a0e3IIedeHHs: HaBYaABHO-
MEeTONMYHI Matepiaan (rpeseHraitii y Power
Point 3 6azoBuMH (popmysamu, KOHCIIEKTH
AEKIli¥, T[AaHW  [PAKTUYHUX  3aHATH),
KOHTPOABHI pOOOTH, TECTH, TAYMadHUH
CAOBHHUK, €AEKTPOHHUM KypHaa. 9K criocio
opraizariii CIIAKyBaHHS MK y4YacHHKaMH
BUBYEHHS KypPCY BUKOPHUCTAHO POPyM Ta yart.

Bea indgopmanis Ha cafiti posmiaeHa
BIATIIOBIAHO IO TEM OCBITHBHOI'O KOMIIOHEHTA
aHaAITHYHOI reoMeTpii.

[lepminMu pecypcaMu y Iif cucCTeMi €
"dopyMm" 1 "TepmiHOAOTIYHMI CAOBHUK',
[OKAQHIIlIe PO3TASHEMO iX mi3HimIe.

Takozk Ha caiiti 30epekeHo Taki (halirl gK:
"PekomeHnoBaHa  aiTeparypa’, "PoGoua
nporpaMa’, "CTpyKTypa 3aAiKOBOTO KPEeIUTY",
"TeMu nOpakTUYHUX 3aHATH'. [aui daiian
MOKHa AETKO 3aBaHTaXKUTH i3 CUCTEMH.

"BaBmanHa" Ta "Aekmii' y KOXHIH i3
IIOIaHUX TeM 30epiraroTbcad SK 3BHYANHA
arka Ha KOMITIoTepi. BigkpuBaroum I1i
MIanky, MM MOXKEMO II00aYUTH KiAbKa
[OKYMEHTIB, gKi € BIAIIOBiIHO
IHIUBIAyaAbHUMHA HayKOBO-IOCAITHUMU
3aBIaHHAMHU [Ad KOXKHOTO CTYIEHTa, KiAbKa
BapiaHTIB Pi3HUX 3aBAAaHb JASI CAMOCTIHHOIO
PO3B’s13aHHS, THUIIOBI BapiaHTH KOHTPOABHUX
pobiT, 3pa3Ku po3B'dA3aHHS 3amad Ta BCi
AeKI1Iii 3 mmiei Temu.

Takum 9YUHOM, CTYAEHT CaMOCTiTHO MOXKe
JOTIOMOTTH CO0i IiATOTYBATHCH 0 II€BHOTO
BHUy KOHTPOABHOI POOOTH.

[TicaAd BCcix TeM B KiHII CTOpPIHKU
30epexkeHo "Ek3zameHalliiHi mmUTaHHS', SKi
TEX CTYAEHTHU MalOTh MOXKAUBICTH BiIKPUTHU
Ta roTyBaTHCS [10 iCIIUTY.

Aek1lii CTaHOBAATH AMIIE HEBEAUKY
YaCTUHY HaB4YaABHOIO MaTepiasy: IIpPOLIEC
HaBYaHHS OPIEHTYE CTYAEHTIB Ha TBOPYUH
nomryk iHdgopMmartii, opMyBaHHS BMiHHS
CcaMOCTiHiHO 3100yBaTH HEOOXiaHI 3HAHHS Ta
3aCTOCOBYBaTHU ix Ipu BUKOHaHHI
IPakKTUYHUX 3aBAaHb. 3aBOdKH TaKUM
3acofaM [OUCTAHIIIMHOIO HaBYaHHS, K
J[UCKYCiHMHI dopymu, €AEKTPOHHI
0O6roBOpeHHS MaTepiasy, II0 BHBYAETHCH,
CIIUCKM  PO3CHAKM, CTBOPIOETBCA HOBE
HaBYaAbHE CEPEIOBHIIE, B IKOMY CTyAE€HTHU
OYyBaIOThCS HEBI€EMHOI0O  YaCTHHOIO
KOAEKTHBY, IO IIOCHAIOE MOTHBALI0 [0
HaB4YaHHd. Y KOXKHIH TeMi TaKOXK BKAIOYEHO
pecypc "Tect". 3 BUKOPHUCTAHHSIM
iHpopMaIliftHUX TEXHOAOTIH TECTH MaroTh
XapakTep TpeHiHTiB. CyTHICTh iX mmoadrae B
TOMy, L0 CTYAEHTY HaOA€TbCAd MOXKAUBICTH
IIPOBECTU aHaAi3 HPaBHABHOCTI BiAIIOBizmeH
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1. Diagnosis of individual student's
personality.
2. The assimilation of theoretical,

practical and professional knowledge.

3. Save time when checking student
readiness for inspection.

4. Motivation to improve the quality of
education.

Developed tests on analytic geometry
include three levels of difficulty. All tasks
include three levels of quality: knowledge,
skills and practical skills.

Now, regarding resources that are
located at the beginning of the course.

Given the wishes of students in our
system we decided to include "Forum". This
resource allows you to  organize
communication between the participants.
Training forum is created for dialogue
student - student, student-teacher,
teacher-student classroom outside. Using
offline frees the teacher from repeated
explanations of the same complex issues.
This interactive communication gives the
learning process of new paint, can solve
many problems.

First, the student learns forum briefly
and clearly explain the essence of his
problem. The ability to identify the problem
and correctly formulate your question — it's
an important skill of modern man, who
lives in the information space. Also teaches
forum to answer the question, clear and

understandable to explain complex
material.

Second, the use offline teacher helps
solve the problem of  multiple

explanations of the same complex issues
that arise in practical classes or
homework. Now you can explain once
understood the material or solution of the
problem, save it to a new forum thread
where anyone can apply and get an
answer to your question.

The term "interactivity" is widely used in
domestic and foreign pedagogical
literature. This dialog provides all subjects
with each other using their available
means and methods.

In addition, students can search the
forums. If a student has a question, and
he wants someone to ask this question to
get an answer on the forum, you can
search and learn not ask whether

JAS  IHATOTOBKU [0 OyAb-IKOTO  BHIY
KOHTPOAIO.

TecToBHifT  KOHTPOAB SIK  CKAQIHUK
OCBITHBOTO IIPOLIECY [03BOASE €(PEKTUBHO
[iarHOCTYBaTU piBeHb HaBYaAbHHUX
JOCATHEHb  3a00yBadiB,  3a0e3nedyrodu
OIIepPaTUBHICTD Ta 00’€KTUBHICTH
OLIiHIOBaHHSI:

1. JiarHocTuKa iHOUBiZyasbHOI 0ocobu
CTyLEHTA.

2. dkictb 3aCBOEHHA TEOPETHUYHUX,

OPaKTUYHHUX Ta IPOo¢eCiiHuX 3HAHb.

3. EkoHOMIi dYacy CTyZeHTOM IIifi d4ac
IepeBipKU TOTOBHOCTI 10 KOHTPOAIO.

4. MoTtuBallis HiABUIIIEHHS SIKOCTi OCBITH.

PozpobaeHi TECTOBI 3aBIaHHA 3
aHaAITHYHOI FeOMeTpii BKAIOYAIOTh TPH PiBHI
CKAQHOCTi. YCi 3aBOaHHSI BKAIOYAIOTh TPHU
PiBHi SIKOCTi: 3HaHb, YMiHb Ta IMPaAKTHIHHUX
HaBHUYOK.

Tenep 1040 pecypciB, SKi PO3MIIlIeHI Ha
o4yaTKy Kypcy.

BpaxoByroun mobazkaHHS CTYOEHTIB, OO
HaIlloi CHCTEMH MH BHPIIIHAM BKAIOYUTH
"dopyMm". Lle#t pecypc n103BOASIE OpPTaHi3yBaTH
CIIAKyBaHHS MDXK y4YaCHHUKaMH KypCy.
HaBuaabnwuii dopym CTBOPEHO  [AS
opraxizariii Jianory CTYLAEHT-CTYIEHT,
CTYAEHT-BUKAQIa4, BUKAQIA4Y-CTYAEHT I103a
ayoUTOPHUMHU 3aHATTSIMH. BHKOpHUCTaHHS

dopymy 3BiABHSIE BHKAQIA4a BiZ
6araTopa3oBOro IIOSICHEHHS THX CaMHX
CKAQIHUX IIUTaHb. Take iHTepaKTHUBHE

CIIIAKyBaHHS HaJa€e HaBYaAbHOMY IIPOLIECY
HOBUX (apb, [M03BOAsE BUPIIINTH Oararto

mpodAeM.
ITo-ntiepirre, CTYLEHT Ha dopymi
HaBYa€EThCH KOPOTKO Ta 3p03yMin0

MIOSICHIOBATH CYTBb CBO€I Impobaemu. BminHS
BHIOIAUTH CBOIO IIpoOAEMYy Ta TI'PaMOTHO
chopMyAIOBaTH CBOE ITUTAHHS — 1€ BasKAUBA
HaBHYKa CyYacCHOI AIO[WHH, SIKA JKUBE B
indopmaritinomy mpocropi. Takoxk dopym
BYUTEL BiAIIOBiaTH HA 3allUTAHHSI, YiTKO Ta
3P03yMiAO TOSICHIOBATU CKAQIHUM MaTepiaa.

ITo-mpyre, BUKOPHCTAHHS dopymy
JiorioMarae BHKAQIA4eEBI BUPIIIUTU
npobaeMy 0OaraTopazoBOTO IIOSICHEHHSI THX
caMHX CKAQIHUX [IUTAaHb, IKi BAHUKAIOTh Ha
IPaKTUYHUX 3aHATTAX a00 IpU BUKOHAHHI
[OMAIITHIX 3aBAaHb. Terep MoKHAa ITOSICHUTHU
OOVWH pa3 He3po3yMiaumii Matepiaa abo
BUKOHAHHS 3aB/aHHd, 30eperru #Horo Ha
HOBif  riali  dopyMmy, Kyau  3MOKe
3BEPHYTHCS Oyab-gKHM Oaskarouuii Ta
OTpUMAaTH BIAIIOBiIL HA CBOE 3aIllUTaHHAI.
Tepmin "iHTEepaKTHBHA B3aEMOJIid" ITHPOKO
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someone has this issue and if there is an
answer to it.

In the "Future Events" teacher
introduced into important events
calendar. It can be independent and

tests, colloquiums, tests, exams and a
variety of activities in the department.
Thus, students clearly see on the
calendar how long they have left to
prepare for a certain type of control.

On the "Latest News" highlights recent
developments in the system, you can.
also review the full report on recent
activities.

If desired, in this system the teacher
can introduce the resource as
"gradebook". Usually, it will be accessible
only to registered students on the site.
This electronic journal closed, so as not
to violate the personal interests of
participants in the educational process.

Any electronic information entered into
an electronic journal in the future can be
changed. Made it to the student to
improve the result: correct errors or to
perform an additional task, or, for
example, retake topics. This system is
very convenient for credit-modular
training.

Pedagogical experiment has shown that
following the training of analytical
geometry first-year students of the Faculty
of Mathematics University directions
implementation improves the efficiency of
information resource samostoyatelnry
student work contributes to the quality of

students' knowledge in the discipline,
forms of self-skills activities.
Therefore, developed methods of

teaching geometry is appropriate and can
be used in the practice of teaching.

The practical significance of the study is
that examined the feasibility of an
information resource, developed and
implemented in the educational process
training complex, incorporating the key
components of the of analytical geometry.

Conclusions and research
perspectives. In the context of our study
self-study is defined as a form of training
activities aimed at fostering cognitive
abilities of future teacher of mathematics
and computer science, in their continuous
self-education.

BUKOPUCTOBYIOThH SIK y BITUM3HSAHIN, Tak i B
3apyOi>KHIM ITegarorivyHii aAitepartypi. Bono
nepenbadae miasror Oyap-gIKHX Cy0'€KTiB
OIUH 3 OJAHUM 3a AOIIOMOIOI0 JOCTYIIHHUX iM
3aco0iB Ta METO/IIB.

Kpim TOrO, CTYyZIEHTH MOKYTh BUKOHYBaTH
nouryk Ha QopyMmax. SKIo y cTyaeHTa
BUHUKAE 3allUTaHHS i BiH X04e IIOCTaBUTH 11€
OUTaHHS KOMYCH, III00 OTPUMAaTH BiAIOBIIb,
TOo Ha QopyMi MOKHA 3POOHTH MOIIYK i
[i3HATHCd, YU HE CTaBUB yXKE€ XTOCh IIe
IIUTAHHA 1 Y HeMae€ BiANIOBiAl Ha HBOTO.

Ha manmeai "MaiiOyTHi momii" BHKAamad
BBOOUTH y KaaeHOap BaxkaubBi mnomii. Lle
MOXKYTh OyTH caMOCTiliHi Ta KOHTPOABHI
pobOTH, KOAOKBiyMH, 3aAiKu, icuTu Ta
pi3HOMaHITHI 3axoau Ha (pakyabreTi. TakuMm
YHHOM, CTYZAEHTH IBHO 6a4yaTh Ha KaAeHaapi,
CKIABKHM Yacy Yy HHX 32AHIIAETBCS [AS
[IiATOTOBKHU [0 IIEBHOTO BUY KOHTPOAIO.

Ha raHeAi "OcranHi HOBHHHU"
BHCBITAIOIOTECSI OCTAHHI IIOAii B CHCTEMI,
MOXKHA TAKOXK IePErAsHyTH II0BHY 3BiTHICTb
PO MiFABHICTE OCTaHHIM dYacoM. 3a
OaskaHHS B II0 CHCTEMY BHKAQA4Y MOIKE
3alIpoBaUTH TaKuii pecypc gk "KypHaa
oIiHOK". 3a3Buuaili BiH Oyzae [OOCTYIIHUM
AVIIIIE A 3apeecTpoBaHUX Ha  caiTi
CTymeHTiB. JlaHi €AEKTPOHHOIO XKypHaAy
3aKpuTi, 1100 HE TIOPYIIyBaTH OCOOHCTI
IHTEpPEeCH YIaCHHUKIB OCBITHBOTO IIPOIIECY.

Bynb-siKy  eaekTpoHHYy  iH(oOpMAaliiio,
BBEICHY B EAEKTPOHHHM KypHaA, MOXKHA
3MIiHHTU. 3p0OAECHO IIe OAS TOTO, 1100 CTYAEHT

MiI' TOKpallUTH pPe3yAbTaT: BUIIPABUTU
IIOMHAKK  ab0  BHKOHATH  [OJATKOBE
3aBIaHHs, abo, HaIpPUKAaL, Mg dac

nepesnadi Temu. Lla cucrema myxke 3pydHa
IIPH KPEeAUTHO-MOAYABHOMY HaBYaHHI.

PesyabTaTH 11eqarorivHOr0 €KCIepUMEHTY
HiATBEPAMAH, III0 3aCTOCYBaHHS ITH(PPOBUX
OCBITHIX pecypciB y IIpoleci BHUBYEHHS
aHaAITHYIHOI reomeTpii 3nmo0yBauyamMu
IEePINOTO KypCy IIiABUIINYE e(PEeKTUBHICTD
ixaupoi  camocrtitiHoi  pPoOOTH,  CIIpHSE
OiABUIIEHHIO SKOCTi 3HaHb CTYIEHTIB 3
JYICLIVTIAIHY, dopmye HaBHUYKU
CaMOOCBITHBOI MiIABHOCTI.

ToMy po3po0OAeHy METOAVKY HaBYaHHS
reomeTpii JOLIABHO TA MO>KAWBO
BUKOPHUCTOBYBATH y IIPAKTHILI HAaBYaHHSH.

BHCHOBKH Ta IIEPCIEKTHBH
AOCAiIIKEHBD. Y  KOHTEKCTI  HAaIlloro
JIOCAII3KEHHS caMOCTiliHa poboTa BU3HAYEeHA

IK BUJT HaBYaABHOIL JTiSIABHOCTI,
CITPSIMOBaHUH Ha dopmyBaHHS
Mi3HABaABHUX  3OI0OHOCTEH  MaMOyTHBOTO
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Analysis of organizational and didactic
means of learning  process and
independent work while studying in higher
education has shown that one of the
necessary conditions for improving the
learning process so it is an organization
that promotes students' internal
motivation for learning, understanding and
sense of purpose training and a positive
attitude towards it.

Thus, self-study is the active means of
professional development for future
teachers. It should be noted that one of the
main tasks of independent work is the use
of traditional and innovative forms and
methods that would complement each
other, were the only system that can be
adapted to the characteristics of the
learning process in a particular institution
of higher education in order to optimize
learning and training of highly qualified
specialists.

If earlier independent work was only
part of the curriculum, today it is a
strategic competence, without which
successful integration into a modern high-
tech society is impossible. We see
prospects for further research in studying
the possibilities of various types of
independent work of students during the
study of the educational component
"Analytical Geometry", in particular the use
of innovative technologies in this process.

BYHUTEAS] MaTeMaTHUKH Ta iH(pOpMaTHKH, Ha

ix HerlepepBHY CAMOOCBITY.
JlocAiIoKeHHS  3aCBimg4HAo,

migBUIIEHHST ePEeKTUBHOCTI

o  Oad
HaBYaHHA Yy

3BO HeOOXiZHO CTBOPUTH YMOBH, dKi
CIIPUATUMYTh PO3BUTKY BHYTPIITHBOT
MOTHUBAIli CTYIEHTIB Ta  TAHOOKOMY

PO3yMIHHIO HUMH ITIA€Y OCBITHBOTO IIPOLIECY

Takum 4YumHOM, caMmoOCTifiHa pobora €
[iEBUM 3aco00M IIpopecitHOIo PO3BUTKY
MalOyTHiX negaroriB. Bapro 3ayBazkuTy, 1110
OIHUM i3 TOAOBHUX 3aB/aHb OpraHizarlii
caMocCTiHHO1 poboTtu CTyLEHTIB €
BUKOPUCTAHHS TPaIULLIHHUX Ta
iHHOBaitHUX (popM i MeTodiB HaB4YaHHY,
gKi O, IOIIOBHIOIOYU OfIHA OAHY, CTAHOBHAU
€IVHY CHUCTEMY, Ky MOXKHa afalTyBaTH 10
0COOAMBOCTEH HABYaABHOTO IIPOIlECY B
KOHKPETHOMY BUILIOMY HaBYaAbHOMY
3aKAafi 3 METOIO OIITHMIi3allii HaBYaHHA Ta
HiATOTOBKY BHUCOKOKBaAi(hiKoBaHUX
daxiBILiB.

Slkio paxille camocTiiHa pobora Oyaa
AVIIIIE YaCTHHOIO HAaBYaABHOIO IIAAHY, TO

CBHOTOIHI BOHA € cmpameziuHo
KomnemeHuyicro, 0e3 gGKOi HEMOXKAMBA
YCIIiIIIHAa iHTErpalia B cy4acHe

BHCOKOTEXHOAOTIYHE CYCITIABCTBO.
[lepcrieKTHBH IOAAABIINX [IOCAIIKEHB

0aynMO y BUBYEHHI MOXKAHMBOCTEH pPIi3HUX

BHU/IIB CAMOCTiHHOI poOOTH CTYAEHTIB ITiJ yac

HaBYaHHS OCBITHBOTO KOMIIOHEHTAa
"AHaAITHYHA reomeTpiqa’, 30KpeMa
BUKOPUCTAHHS y IIBOMY IIpOLIEeC]

IHHOBAIIIMHUX TEXHOAOTIH.
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