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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

One of the priority directions of the development of the
Republic of Kazakhstan at the present stage is the formation
of competitive specialists in various fields of the educational
process, including in medical education. The article presents the
introduction of modern information and educational programs
and innovative technologies into the educational process at
Karaganda State Medical University at the Department of
Physiology, which are aimed at developing higher competencies
among medical students.

Aim: The aim was to show the application of the modeling
method in the process of studying topics in the module
"Reproductive system" and the effectiveness of using relevant
teaching methods in the course of normal physiology for
medical university students.

Research methods: Students have created a mock-up on
the reproductive system, using the example of which the
physiological mechanisms and principles of regulation of the
female reproductive system are studied in practical classes.

Results and conclusion: This type of independent active work
of students activates mental activity, directs it to the subsequent
solution of tasks, the formation of professional critical thinking.

Key words. modeling method, innovative technologies,
reproductive system, educational process, menstrual cycle,
regulation of the reproductive system.

Introduction.

The reforms of higher medical education involve, among
others, the transition of the system to new educational
standards, the introduction of a credit-modular organization
of the educational process with an emphasis on a competence-
based approach, which requires the teaching staff of universities
to develop and use new methods, techniques that improve the
quality of education, activate the cognitive activity of students
and motivate them to professionalism. Many experts [1-4] note
that innovative learning technologies have become the most
important factor in the successful operation of higher education
institutions in modern conditions. Cognitive interest, creative
search process is the most effective among all the motives of
educational activity. This type of independent active work of
students not only activates mental activity, but also directs it to
the subsequent solution of tasks, the formation of professional
critical thinking. Modern education requires the introduction of
such technologies that can not only arouse students' interest in
knowledge, but also contribute to the need for a more complete
and in-depth assimilation of it, develop the initiative for
independence in work. In the learning process, students should
not only master the established system of scientific knowledge,
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skills and abilities, but also develop their cognitive abilities and
creative powers [3,5,6].

The purpose of the study was to show the application of
the modeling method in the process of studying topics in the
module "Reproductive system" and the effectiveness of using
relevant teaching methods in the course of normal physiology
for medical university students.

To achieve this goal, the following tasks were set: 1) to
determine the pedagogical foundations of active teaching
methods, in particular, the method of modeling the ovarian
cycle; 2) to develop practical exercises using active teaching
methods for the discipline "Normal Physiology"; 3) to test
practical exercises using this method developed by us in
teaching conditions for 1st year students of the specialty
"General Medicine"; 4) to evaluate the effectiveness of using
the ovarian cycle modeling method in the learning process in
the discipline of physiology according to the final estimates of
students.

Materials and Methods.

It is relevant to use techniques and methods in teaching that
combine the principles of modeling and problemativeness
in professional activity, form the ability of students to
independently acquire new knowledge and collect the necessary
information [2,4].

The teaching staff of the Department of Physiology, in the
process of studying such disciplines as "Normal Physiology",
strives to ensure that the student must form and demonstrate
a number of general cultural, general professional and
professional competencies, in addition to developing students'
creative thinking, skills and independent work skills, which is
very important for a practitioner [5,6].

Thus, this method of modeling and the introduction of a
number of innovative learning technologies into the educational
process makes it possible to expand the practical skills and
competencies of junior students, which will further contribute
to their creative potential in senior courses when studying the
discipline "Pathological Physiology".

Materials used: styrofoam, PVA glue, hot glue, stationery
knife, scissors, ruler, pencil, plasticine, system, 1200 ml forceps,
3 medical latex gloves, gouache and brush, 3 droppers(system),
3 V-shaped lamps (LEDs), wire, 3 keys (inserts), soldering,
tube, red liquid, clock, paper, wooden board, cyclic calendar.

The construction heat sink "penoplex" 5x585x1185mm
was taken as the basis of the layout. A projection picture of
the uterus and fallopian tube was constructed in the frontal
plane. According to the same shape, the outlines of the uterus
and fallopian tube were cut out of a styrofoam petal using a
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stationery knife. Similarly, another layer of the corresponding
uterine body was cut out of the polystyrene foam petal. The
model showed the uterine wall, neck, body, fallopian tube and
fimbria. The general scheme of the uterus has been prepared.

Next, we chose medical latex gloves to demonstrate the
phenomena of proliferation and desquamation of the endometrial
layer of the uterus. After we attached the three tubes coming out
of the uterus to one cylinder through glue, we all attached the
piston to the cylinder together. A simple system is implemented
as tubes and connecting cylinder. As a result, the endometrial
layer of three identical queens rises and falls as air passes
through the piston.

The shape of the brain (pituitary gland), indicating further
humoral regulation, was cut out of styrofoam. Painted and
decorated. A frontal incision of one anabesis was made, and
structures inside the anabesis were visible. We bought 3 V-lamps
(LEDs) to show their hormonal activity. Additionally, a power
source is selected — 6 1.5 V batteries, connecting wires, and a
switch). A white light bulb was installed in the pituitary gland
model, a red one in the follicle of the 3rd order, and a yellow
light bulb in the yellow body. Then a tube was passed through
the pre-cut fallopian tube to demonstrate the phenomenon
of ovulation. As a result, at the moment when the thread is
stretched from both ends, the oocyte moves through the tube.

In order to show the work of the model, a hole was made in the
cervix and a tube was installed. The other end of the tube was
attached to the drip vessel. The vessel is filled with a red liquid,
and when the dropper is started, a red liquid appears in the cervix
area. Last of all, a wooden frame board was chosen for fastening
the manufactured structures. The zones where all structures will
be located were measured and the dimensions were prepared.
In addition, the board was filled with applications. The clock
was mounted on the board to show its dependence on time. A
presentation on a special topic was prepared, pasted in the form
of a QR code, and a cyclic calendar with pockets at the bottom
was laid out (Figure 1).

Figure 1. The layout of the menstrual cycle.

Results and Discussion.

When determining the pedagogical foundations of active
teaching methods, the following specific principles can be used
according to A.A. Balaev [1], which are part of the general
didactic principles of teaching: 1) the principle of balance
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between the content and the method of teaching, taking into
account the preparedness of students and the topic of the lesson;
2) the principle of modelling

At the same time, the model of the learning process is both the
curriculum and the final result (the "model of the student" who
completed the training); 3) the principle of entrance control;
4) the principle of correspondence of content and methods to
learning goals; 5) the principle of problemativeness; 6) the
principle of "negative experience"; 7) the principle of "from
simple to complex"; 8) the principle of continuous updating; 9)
the principle of organizing collective activities; 10) the principle
of advanced learning; 11) the principle of diagnosing (checking)
the effectiveness of classes; 12) the principle of saving study
time; 13) the principle of exit control.

In the process of conducting classes on the "Reproductive
system" cycle, students get acquainted with the ovarian cycle at
the level of physiological mechanisms and its regulation by the
central nervous system.

Conclusion.

Over the past decade, there has been a significant modernization
of medical education, innovative approaches have been formed
in the training of medical students, and new curricula have been
developed. At the moment, the modern educational process
is increasingly including model and experimental innovative
forms and means of learning. It is impossible to imagine a
modern medical university without innovative activities.

Doing practical work is an integral part of studying physiology.
Unfortunately, recently there has been a tendency to reduce the
classroom time of the educational process, including practical
classes. Solving the problem of familiarizing students with
modern research methods naturally sets the teacher the task of
updating and improving laboratory equipment associated with
significant and constant financial costs. For this reason, the
formulation of many "simplest" experiments confirming the
correctness of the basic physiological laws and patterns turns
out to be very difficult from a technical point of view in mass
staging.

Modeling of physiological processes is now the simplest
and most accessible tool for many educational departments to
demonstrate various processes and phenomena. Many problems
that are unsolvable in setting up real experiments turn out to
be easily solved in modeling. The modern physiology program
includes a number of very difficult questions to understand.
The most convincing technique in discussing such issues is to
demonstrate physiological processes on an animal using real
equipment or on a model of a physiological process.

The increase in the effectiveness of training is due to the
growth of students' motivation to study and interest in mastering
new knowledge, skills and abilities when using active teaching
methods. In general, this increases the communication skills
and intellectual competence of students.

Thus, our experience in the introduction of new learning
technologies in the teaching of disciplines "Physiology"
allows: 1) to increase students' motivation to study; 2) to
comprehensively consider the course of pathological processes;
3) to continuously improve pedagogical skills using new
educational technologies.



The modeling method in preparing presentations for
independent work of students plays an important role in the
accumulation of material in disciplines, including integrated
ones, effectively develop clinical thinking, skills and abilities to
work in a team, acquire skills in modern medical technologies.
Modern education requires the introduction of such technologies
that can not only arouse students' interest in knowledge, but
also contribute to the need for a more complete and in-depth
assimilation of it, develop the initiative for independence in
work.
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