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The main task of the credit-module system of the organization of the educational process is the selection of
forms and methods that can provide students with new knowledge and involve them in the system of continuous
professional education. One of these learning methods in higher education is "brainstorming"”, the most accessible
form of discussion. It is a good way to quickly involve all group members in work based on the free expression of
their thoughts. In addition to "brainstorming" techniques, the training of a surgical specialist also includes a practi-
cal part that ensures the development of the so-called "muscle memory", the coordination of the surgeon's move-
ments and the feeling when working with living tissues. This work aims to analyze the conduct of a practical lesson
on surgical dentistry in the format of "brainstorming" in combination with interactive reality technologies. In the
individual assessment of students' work, attention should be paid to the following criteria: 1) compliance with work
rules, principles and methods of "brainstorming"; 2) sufficient activity in the generation of ideas and their examina-
tion; 3) knowledge of known ways of solving a given clinical situation, offering original non-stereotypical solution
methods (or ideas that became the basis for the development of such ways and methods); 4) the ability to integrate
(interdisciplinary integration) the acquired knowledge. The final element of solving surgical tasks for students should
be the application of manual skills by developing the so-called "muscle memory". Using the Motion Capture and
Hand Capture system with an interactive environment made it possible to focus students' attention on cognitive and
sensory corrections, namely, eliminating tremors and memorizing the coordination of instrument movements during
manipulation. The pedagogical effectiveness of the interactive methods of "brainstorming"” and "muscle memory"

lies in the fact that this method achieves the goals of medical education.
Key words: interactive teaching methods, professional training, surgical dentistry.

Introduction.

The European credit-module system aims to opti-
mise the educational process, connected with the grow-
ing demands on the student, his ability to analyse and
process large amounts of information in a limited pe-
riod, and the formation of practical skills and abilities.
Therefore, the main task of the credit-module system
of organising the educational process is the selection of
forms and methods that can not only provide students
with new knowledge but also involve them in the sys-
tem of continuous professional education and self-ed-
ucation [1, 2].

Ukrainian realities of higher medical education, fol-
lowing global trends, require, along with the traditional
system of training students, to give preference to inno-
vative technologies in the pedagogical process at clinical
departments. The interactive learning model involves
using a set of interactive technologies with common
principles of interaction: multilateral communication;
interaction and mutual education of students; coopera-
tive educational activity with corresponding changes in
the roles and functions of both students and teachers
[3].

One of the most popular methods of interactive
learning in higher education is brainstorming. In educa-
tional and pedagogical practice, this method is the most
accessible form of discussion, a good way to quickly in-
clude all members of the group in work based on the
free expression of their thoughts.

The analysis of publications allows us to ascertain
the fact that this method of “brainstorming” is in de-
mand in practical classes [4].

In addition to “brainstorming” techniques, the train-
ing of a surgical specialist also includes a practical part,
which ensures the development of the so-called “muscle

memory”, the coordination of the surgeon’s movements
and the feeling when working with living tissues. The
last stage of training provides only the student’s manual
skills, which can be obtained when working with a pa-
tient or on special medical phantoms. The narrow range
of manipulations and the high phantoms’ cost limit their
use. The optimal solution is interactive 3D technologies
[5, 6]. The capabilities of computer graphics, simulation
of physical properties of various materials, realistic skel-
etal animation, and systems of augmented and virtual
reality in combination with sensors for tracking move-
ment in real time make it possible to create medical
simulators with the simulation of a wide range of surgi-
cal pathologies and integrate into the operator’s virtual
environment [7, 8, 9].

The aim of the study.

To analyze the conduct of a practical class on surgical
dentistry in the format of “brainstorming” in combina-
tion with the technologies of interactive reality.

Main part.

The term “brainstorming” was introduced by the
head of the advertising agency Alex Osborne in the USA
in the late 1930s as a method of the team search for a
solution, and finally took shape and became known to a
wide range of specialists with the publication in 1953 of
his book “Guided Imagination”, in which revealed prin-
ciples and procedures of creative thinking. A significant
difference between brainstorming and other forms of
group activity is the absence of criticism and feedback
[3, 4].

As a rule, brainstorming is conducted in groups of
7-9 students. Technological stages of brainstorming in
the educational process: preparatory, idea generation
stage, idea analysis stage, idea evaluation and selec-
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tion stage brainstorming participants’ work analysis and
evaluation stage.

The main elements of brainstorming are topic (prob-
lem), list of operations and rules for their implementa-
tion, role positions of participants (critic, idea generator,
analyst, speaker), constructive criticism, combination of
group and collective forms of work.

The learning model in the brainstorming mode is
presented as a scheme (plan) of the teacher’s actions,
who moderates communicative and dialogic activity in
the educational process, with the predominant activity
of students [4].

Structurally, the method is a two-stage procedure
for solving the problem. A shorter sequence of actions,
the essence of the brainstorming method, has gained
wide popularity. The method includes two main stages:

- stage of putting forth (generation) of ideas;

- the stage of analysis of the proposed ideas.

Work within the framework of these stages must
comply with several basic rules, namely: prohibition
of criticism; prohibition of substantiation of proposed
ideas; encouragement of all submitted ideas, including
unrealistic and fantastic ones.

At the analysis stage, the basic rule is to identify a
rational basis for each analyzed idea.

It is essential to form a detailed definition of brain-
storming. The following definition variant can be con-
sidered the most accurate: the method of group nomi-
nating alternative ways of solving the problem with a
systematic assessment and developing their hidden
possibilities.

It is important to state that brainstorming, and even
more so the stage of generating ideas, is not a means of
solving problems but a method of finding alternative so-
lutions. Such a search is carried out at the initial stage of
the solution, at a time when there is no data on possible
ways and means of solution, that is, in conditions of zero
or deliberately insufficient information [3, 10].

Students of the Faculty of Dentistry begin to study
surgical dentistry at the Ill year. By this time, they al-
ready know the basic theoretical fundamental sciences
and are ready for the meaningful perception of specific
clinical concepts and actions.

Students of the IV, and especially the V course, theo-
retically already have their own limited clinical experi-
ence, so they are more willing to go to the discussion
of clinical situations. In this regard, we consider it more
reasonable to use the “brainstorming” method during
practical classes in surgical dentistry in the IV and V
courses.

The program in maxillofacial traumatology in the IV
and V courses involves studying the treatment tactics of
peacetime injuries and gunshot wounds, the organiza-
tion of assistance in extreme situations: disasters, natu-
ral disasters, in which the lower jaw is often damaged.
Diagnosing fractures of the lower jaw does not cause
any particular difficulties. It is more difficult to diagnose
fractures of the upper jaw, which are often combined
with closed craniocerebral trauma of various degrees of
severity. The nature of these injuries can be different:
concussion, contusion of the brain, fracture of the skull
base, intracranial hematoma and other combinations of
cranial and maxillofacial injuries. When analyzing this
topic using “brainstorming”, students will understand
the importance of careful anamnesis collection, a com-

prehensive examination of the patient with the obliga-
tory involvement of a neurosurgeon in the examination.
This is especially important in detecting retrograde am-
nesia in the patient, loss of consciousness at the time of
injury and the presence of alcohol intoxication when in-
sufficient examination or underestimation of symptoms
can lead to tragic consequences. In addition, injuries
to the bones of the face are sometimes combined with
injuries to other areas of the body (neck, upper limbs,
etc.). And then, taking into account the leading damage
prevailing in severity, it is necessary to determine the se-
quence of stages and the scope of providing specialized
care by a dental surgeon together with a neurosurgeon
and other specialists (according to indications). These
questions can also be worked out effectively using the
“brainstorming” method”.

The issues of oncology studied by students of the IV
and V courses cover a large area of various pathological
processes, ranging from easy-to-diagnose radicular and
follicular cysts to severe, difficult-to-diagnose malignant
tumours of facial tissues. The most common neoplas-
tic processes on the face are a cancer of the lower lip,
tongue, mucous membrane of the cheeks, malignant
parotid gland tumours and upper jaw cancer [11].

When analyzing these nosological forms with stu-
dents, the teacher should, in our opinion, focus on the
most characteristic symptoms and complaints — first of
all, on the practical absence of the last ones, especially in
the case of clinical manifestations of the process. When
analyzing this material, you can also use “brainstorm-
ing” to discuss vital issues such as the operation’s scope,
medical tactics for non-standard clinical courses, and
the possibility of implementing reconstructive methods
during surgery [2, 10].

Brainstorming aims to get many options on a given
topic from the group in a short time. Brainstorming can
demonstrate what students know; in the course of it,
ideas capable of solving the problem can be proposed,
and a structure for the exchange of views on the general
experience and the students’ wishes can be expressed.

The main goal and meaning are to accustom the stu-
dent to a thorough examination of any patient according
to the principle: look —see — think — decide, to conscious-
ly choose treatment tactics and, if the clinical picture of
the disease does not fit into his scope of knowledge on
the diagnosis of “familiar diseases”, to refer to consulta-
tion or invite a more experienced specialist. An equally
important criterion is the development of manual skills,
namely, the so-called muscle memory, which should
be an integral part of “brainstorming”. And as a result
— high-quality training of specialists, their training and
development of clinical thinking, professional skills and
abilities [3].

For a few minutes, students talk about the proposed
topic and everything that comes to mind is written
down on the board with chalk or on a flip-up notebook
with a felt-tip pen. Everything is written down, no mat-
ter how vague, silly or controversial. For now, everything
is just expressed, and there is no discussion yet since
the goal is to receive many proposals. The first sugges-
tions are followed by other ideas, as the imagination
works unhindered. At this time, there are no bans, and
no assessments are given; participants can later analyze
the proposals, express disagreement and discuss all the
proposed ideas. If the activity is weak, then the lead-

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunn — 2023 — Bun. 1(168) / Bulletin of problems in biology and medicine - 2023 - Issue 1 (168)

255



MEAWNYHA OCBITA / MEDICAL EDUCATION

ing teacher can offer to write down some of his ideas,
but before that, he must endure a pause. All opinions
are recorded in words used by the one who proposes
them; it is not allowed to give a negative assessment
of any idea either to the teacher or to any group mem-
bers; the group works not on quality but on quantity;
the longer the list, the better; radical ideas are accept-
ed; after all suggestions are collected, students should
express their comments or their disagreement with the
proposed comments or discuss other suggestions; it is
useful when reviewing and evaluating the list to arrange
the proposals in a certain order, for example, by group-
ing similar ideas.

It is also important not to allow the group to dis-
rupt the order and thereby distract from the task; even
a group accustomed to brainstorming tends to discuss
proposals before all the ideas or thoughts have been
collected. It is advisable to allocate one person to write
down the suggestions, which will help the teacher man-
age the process and organize the group’s suggestions.
It will allow the leading teacher not to be distracted, to
maintain visual contact with the group and not to slow
down the pace of the group’s mental process.

A sample of a clinical case description according to
the topic proposed for discussion at a practical class of
the Il year.

A 35-year-old patient complains of pain when biting
in the area of tooth 46. Objectively: the crown part of
tooth 46 is destroyed by 2/3. A fistula is present on the
mucous membrane of the gums in the area of tooth 46.
On the X-ray, there is a focus of the destruction of bone
tissue with indistinct contours up to 7 mm in size.

Examples of questions for generating ideas:

1) What is the most likely diagnosis?

2) What help should be given to this patient?

3) What type of pain relief would be the most ratio-
nal in this case?

4) What tools and materials should be used during
the manipulation?

After discussing the given situation, the teacher
should provide a general and individual evaluation
of the work. In the general assessment of the group’s
work, attention should be paid to the following criteria:
1) group generation of up to a hundred ideas in two aca-
demic hours is considered the norm; 2) compliance with
work rules, principles and methods of brainstorming,
the sufficient activity of all group members; 3) solution
of the proposed task, all known ways of solving it are
named, and original non-stereotypical methods of solu-
tion from this clinical case are proposed.

The final element of this task is the application of
students’ manual skills or the development of so-called
“muscle memory”. The analysis of manipulations should
include such details as the presence or absence of hand
tremors, the smoothness of movement of the tool, clear
coordination of movements, the presence or absence of
damage to anatomical structures, and the speed of ma-
nipulation. For such testing, we developed an interactive
environment based on the example of trigeminal nerve
block injections. The technique of conducting the block-
ades in the virtual environment was recorded in the
trajectory of the tool concerning the three-dimensional
model of the bones and soft tissues of the maxillofacial
area. We used Leap Motion, which works on Motion
Capture and Hand Capture technology, to duplicate and

record the operator’s movements in three-dimensional
space in real time. Leap Motion works exclusively on
Windows, MAC OS and Linux platforms. The sensory
characteristics of the manipulation were analyzed and
recorded by the computer in real-time and compared
with the tool’s template animation’s movement trajec-
tory.

An essential stage in creating a virtual training sys-
tem was the visualization and control of not only one
tool but also the construction of a virtual brush togeth-
er with the tool, i.e. ensuring the operator’s sense of
presence in an interactive environment and maximum
freedom of movement. According to the results of the
observations, about 73% of the students experienced
a 32% deviation from the initial trajectory of the tool
during the first 20 minutes of practising the skills. 34%
of students also had jump-like deviations, which indi-
cated hand tremors during the skill performance. After
40 minutes, the deviation from standard movements
decreased to 14%. An essential stage of this technique
is creating an animated reference movement of a tool
or the sequence of movements of a group of tools con-
cerning a three-dimensional model of the operating
field. On the three-dimensional models created by us,
bone tissue, muscle, blood vessels and nerve endings of
priority areas for manipulation were displayed. At the
same time, the operator must correctly manipulate the
three-dimensional virtual space without affecting criti-
cal anatomical structures, repeating the most identical
trajectory of the tool’s movement on the computer.
Further development of such approaches will allow the
surgeon’s hand movements to be broadcast in a three-
dimensional environment in real-time directly from the
operating room and combined with the hand move-
ments of a learning operator.

In the individual assessment of students’ work, at-
tention should be paid to the following criteria: 1)
compliance with work rules, principles and methods of
“brainstorming”; 2) sufficient activity in the generation
of ideas and their examination; 3) knowledge of known
ways of solving a given clinical situation, offering origi-
nal non-stereotypical solution methods (or ideas that
became the basis for the development of such ways and
methods); 4) the ability to integrate (interdisciplinary in-
tegration) the acquired knowledge.

Nevertheless, the main disadvantages of this meth-
od are the possibility of dominance by one or two lead-
ers; “fixation” on the same type of idea; lack of guaran-
tees of receiving strong opinions; limitation of time for
holding; lack of criteria that provide the main direction
for the production of ideas; solutions to simple tasks.

It should also be noted that this interactive method
has several advantages: all students have equal oppor-
tunities to offer ideas; the possibility of a visual repre-
sentation of the problem, since all proposed ideas are
constantly recorded; creating a “chain reaction” effect;
cognitive interest is created; the method offers a com-
petitive atmosphere, promotes the possession of a suf-
ficient level of knowledge, which stimulates cognition
and creativity to improve the quality of education [2, 3].

Conclusions.

The pedagogical effectiveness of the interactive
method of “brainstorming” is that this method achieves
the goals of medical education. Students are interested
in learning by taking part in active classes. They devel-
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op clinical thinking, analytical abilities, oratorical skills
are formed and professional language is improved. Of
course, not all groups can use non-traditional teach-
ing methods, as they are designed for sufficient basic
student competence and good academic performance.
However, it is necessary to strive to implement active
forms of education among “weak” groups, activating
their potential for self-development and self-improve-
ment. It is possible that not everything will work out im-
mediately and qualitatively, the goal will not always be
achieved, and the topic fully disclosed, but students will
feel the need for improvement, and they will develop an
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interest in learning. All this is extremely important when
students study such a rather complex clinical discipline
as surgical dentistry and maxillofacial surgery. Using an
interactive environment allows you to conduct a simu-
lation with almost all surgical pathological conditions,
and using medical scanner data will allow you to move
away from the template version of pathologies. Integra-
tion into the virtual environment of the Motion Capture
and Hand Capture systems will allow practising manual
skills with almost any surgical pathology without high
economic costs.

NOEAHAHHA ®OPMATY «MO3KOBOIO LUTYPMY» TA 3D-TRACKING METOAUKU
HANPALIOBAHHA M’A3EBOI NAM’ATI NPU HABYAHHI XIPYPTA

IBaHO-®PpaHKiBCbKMIA HaLliOHaNbHUIT MeguuHMii yHiBepcuTeT (M. IBaHO-PpaHKiBCbK, YKpaiHa)
kovalchuk-natalja@ukr.net

OCHOBHUM 3A80GHHAM KpedumHO-MOOYsAbHOI cucmemu opeaHizayii Hag4yasnbHo20 npouyecy € 8idbip opm |
memodis, AKi Moxymbe 3ab6e3neyumu cmyodeHmis HOBUMU 3HAHHAMU ma 3aay4umu ix y cucmemy b6e3nepepsHoi
npodeciliHoi ocaimu. OOHUM i3 maKux memoodie HaBYaHHA y suWili WKoni € “mo3Kkosuli wumypm”, wo € Halibinbw
8i/IbHOKO hopMoto OUCKYCIl, xopowum criocobom WEUOKO20 BK/AOYEHHA YCiX YnaeHie 2pynu 8 pobomy HA OCHOBI
8iflbHO20 BUPaXCEHHA c80ix OyMoK. OKpiMm MemoOUK “Mo3Ko8020 Wwmypmy”, nidcomoeKa crneuiasicma xipypaiyHo2o
npoginto makox« nepedbayae i NPAKMUYHy YACMUHY, AKA 3abe3nevyye HAnpauo8aHHA MAK 380HOI «Mm’A3e8oi
nam’ami», KoopOuHayii pyxie xipypea ma 8iduymms npu pobomi 3 ¥usumu mKaHUHamu. Memotro 0aHoi pobomu
€ npoaHanizysamu npoeedeHHA MpaKkmu4yHo20 3aHAMmMmsA 3 xipypeiyHoi cmomamosnozii y hopmami “mMo3K08020
wmypmy” 8 NOEOHAHHI 3 MEXHO02IAMU IHMepakmueHoi peanbHocmi. B iHOugidyansHil ouiHui pobomu cmyodeHmis
cnid 38epHymu ysaay Ha maki Kpumepii: 1) dompumaHHA npasusa pobomu, NPUHYUMI8 Ma MemoOUKU MpPo8eoeHHs
“Mo3Kk0B020 wmypmy”; 2) docmamHsa akmusHicms 8 eeHepauii idel i ix ekcnepmusi; 3) 3HAHHA 8i0OMUX WAAXi8
BUpIWeHHA 3a0aHOI KAiHIYHOI cumyayil, NpPono3uyis opu2iHanbHUX HecmepeomurnHux memodie supiueHHA (abo
ideti, Aki cmanu ocHoBo 00 Po3pPO0bKU MaKux wsxie i memodis); 4) 30i6Hocmi 0o iHmez2payii (MixoucyunaiHapHoi
iHme2payii) ompumaHux 3HaHb. KiHuesum enemeHmom supiuleHb XipypaiyHux 3a80aHb 014 cmyodeHmis mae bymu
30CMOCY8AHHA MAHYAAbHUX HABUYOK WIAXOM HAMPAUOBAHHA MAK 38aHOI “M’azeeoi nam'ami”. 3acmocyeaHHsA
cucmemu Motion Capture ma Hand Capture 3 iHmepakmusHum cepedosuuwjeM 003807aUs0 30cepedumu ysazy
cmyoOeHmie HA KO2HIMUBHUX Ma CEHCOPHUX KOPEeKUisXx, a came, YCY8AHHA Mpemopy md 3aram’smosy8aHHs
KoopOuHayii pyxie iHCmpymeHmy npu maHinyaayisx. [edazoeiyHa egekmusHicms iHMepakmusHUX mMemodie
“moszkosuli wmypm” ma “m’azesa nam’ams” nonszae 8 momy, w0 0aHuli memoo docAzae yineli medu4Hoi ocgimu.

Knw4oei cnosa: iHmepakmueHi MemoOuKU 8UKAAOAHHS, NpogeciliHa nid2omoeKa, xipypaiyHa cmomamornozis.

Bcryn.

€BponencbKka KpeguMTHO-MOAy/IbHa CUCTEMA ChpsA-
MOBaHa Ha OMTUMI3aLil0 HaBYa/NbHOTO MpoLecy, Lo
NnoB’A3aHO i3 3pOCTAHHAM BWMMOTr A0 CTyAEHTa, Moro
3[,aTHICTIO aHani3yBaTu i nepepobnsTn BenuKi obcarm
iHpopmaL,i B 0bmerKeHUI nepioa, a TakoxK dopmMmyBaH-
HAM NPaKTUYHWUX HABMYOK Ta 3aibHocTeld. Tomy OCHO-
BHWM 3aBAAHHAM KpeaMTHO-MOAY/NbHOI CMCTeMM opra-
Hi3auii HaBYanbHOro npouecy € Biabip dopm i metoais,
AKi He TiNbKM MOXKYTb 3a6e3neunTu CTyaeHTiB HOBUMHU
3HaHHAMM, ane M 3any4nTn y cuctemy besnepepBHOT
npodecitHol ocBiTK Ta camoocsitu [1, 2].

YKpaiHCbKi peanii BULWOI MegMyHOT OCBITH, CRigyto-
YM 3arasibHOCBITOBMM TEHAEHLIAM, BUMAratoTb Nopas, i3
TPaAMLINHOK CMCTEMOLO NiATOTOBKU CTYAEHTIB BiaAaBa-
TV npedepeHLii iHHOBaLiMHMM TeXHO/orisAM B neaaro-
rivHOMyY Npougeci Ha KNiHiYHUX Kadeapax. IHTepakTMBHA
MoZe/lb HaBYaHHA nepenbayae 3acToCyBaHHA CyKyn-
HOCTi iHTEPAKTUBHUX TEXHOJIOriNM, WO MaktTb ChilbHi
NPUHUMNM iHTepaKLUii: 6araToCTOPOHHSA KOMYyHiKalis;
B33aEMOZ,A | B3aEMOOCBITa CTYAEHTIB; KOONepoBaHa Ha-

BYaNbHA LiANbHICTb 3 BiANOBIAHMMM 3MiHaMK B POAi Ta
dYHKUIM AK CTyAeHTiB, TaK | BUKnagaya [3].

OOHUM i3 HAWMONyNAPHIWMX MEeTOAiB iHTepPaKTMB-
HOTO HaBYaHHA Yy BULLIA WKONI € “MO3KOBUI WITypMm”
(8 nepeknaai Ha aHrn. “brainstorming”). B HaB4anbHO-
neaaroriyHin NpakTULi AaHWI MmeTog, € HanbinbL Bifb-
Hoto GopMOoto AMUCKYCIi, Xopolmnm cnocobom LBUAKOro
BK/IIOYEHHS YCiX YEHIB rpyny B poboTy Ha OCHOBI Biflb-
HOTO BMPAXKeHHA CBOIX AYMOK.

AHani3 nybnikaui f03BONIAE KOHCTATYBaTK GaKT 3a-
TpebyBaHoCTI AaHOro metoay “brainstorming” Ha npak-
TUYHUX 3aHATTAX [4].

OKpim MeToaMK “MO3KOBOro WTypmy” MnigrotoBka
cneujanicta xipypriyHoro npodinto TakoxK nepenbdayae
i MPaKTMYHY YacTMHY, AKa 3abe3nedyye HanpautoBaHHSA
TaK 3BaHOi «M’A30BOI Nam’ATi», KoopauHaLii pyxiB Xi-
pypra Ta BiZuyTTA Npu pobOoTi 3 KUBUMWU TKAHUHAMM.
OcTaHHilM eTan HaBYaHHA 3abe3neyye TiIbKM MaHyabHi
HaBWYKK CTYAEHTA, AKI MOM/IMBO OTPMMATH Npu poboTi
3 nauieHTom, abo K Ha crneuiaNbHUX MeaNYHUX daHTO-
Max. BysbKuI fgiana3oH maHinynsuid Ta BMCOKA Bap-
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TicTb camux ¢aHTOMiB pobuTb TXHE 3aCTOCyBaHHA 06-
mexeHnM. ONTUMaNbHUM PilLEHHAM € iHTepaKTMBHI 3D
TexHonorii [5, 6]. MoxnaunsocTi Komn'toTepHoi rpadiku,
imiTauia ¢isMYHMX BNACTMBOCTEN Pi3HMX MaTepianis, pe-
ANiCTUYHA CKeNleTHA aHimaLia, cMCTeMM AOMNOBHEHOI Ta
BipTYa/ibHOI peanbHOCTI B NOEAHAHHI i3 ceHCopamn ans
BiACNiAKOBYBAHHA PyXy B peasibHOMY 4Yaci 4al0Tb MOXK-
NINBICTb CTBOPIOBATUM MEAMUYHI CUMYNATOPM 3 iMiTaui€to
LLUIMPOKOrO Aiana3oHy XipypriyHMX NaToNoriv Ta iHTerpy-
BaTM y BipTya/ibHe cepenoBuLLe onepaTopa [7, 8, 9].

Merta gocnigeHHs.

MpoaHanizyBaT NpoBeAeHHA NPAKTUYHOTO 3aHATTA
3 XipypriyHoi ctomaTtosorii y popmati “M0O3KOBOro WTYp-
My” B NMOEAHAHHI 3 TEXHO/IOTIAMW iIHTEPAKTUBHOI peasib-
HOCTI.

OCHOBHa 4YacTuHa.

TepmiH “mo3KoBMI WITYypMm” 6yB BBEAEHWUI Kepis-
HMKOM peKMamMHOro areHTcTBa Anekcom OcbopHom vy
CLUA B KiHui 30-x poKiB AK MeTo4 KOMaHAHOro noLuy-
Ky pilleHHA, a ocTaTo4yHO chOopMyBaBCA i CTaB BigoMMUM
Lwrpokomy Kony daxisuis i3 Buxogom y 1953 poui oro
KHUTN «KepoBaHa yABa», B AKil Bynn po3kpuTi NpUHLK-
nuv i npoueaypu TBOPYOro MucneHHA. CyTTeEBOIO BiAMIH-
HIiCTIO MO3KOBOTO LITYPMY BiZL, iHWNX GOPM rpynoBoi aK-
TUBHOCTI € BiACYTHICTb KPUTUKM Ta 3BOPOTHLOTO 3B’A3KY
[3, 4].

AK NpaBMI0, MO3KOBMI WITYPM NPOBOAMUTLCA B rpy-
nax 4ucenpHicTio 7-9 cTyaeHTiB. TexHONOriYHi eTanu
MO3KOBOTO LITYPMYy B HaBYa/lbHOMY MpoOLeci: NigroTos-
4YMiA, eTan reHepyBaHHA igen, eTan aHanisy igei, etan
OLiHKM Ta Bigbopy igel, etan aHanisy Ta ouUiHKM poboTun
YYaCHMKIB MO3KOBOIO LUTYpMY.

OCHOBHMMM eleMeHTaMM MO3KOBOr0O LITypMy €:
Tema (npobnema), nepenik onepadiii i npasmna ix BUKO-
HaHHA, PONbOBI MO3ULLT YYACHMKIB (KPUTUK, reHepaTop
ifen, aHaniTUK, cnikep), KOHCTPYKTUBHA KPUTUKA, NOEA-
HaHHA rPynoBoi Ta KONEKTUBHOT dopmu poboTu.

Mogenb HaBYaHHA B PEXWMMi MO3KOBOrO LUTYpPMY
npeacraBfeHa y BUrnagi cxemu (naaHy) 4ivi BUKNagava,
AKMIA BUCTYNAE MOLEPATOPOM KOMYHIKaTUBHO-Aianoro-
BOi A4iANbHOCTI B HABYaNIbHOMY MPOLLECi, NPX NepeBaXa-
touilt aisnbHOCTI cTyaeHTiB [4].

CTpyKTypHO MeTof ABnAe coboto ABOETAnHy npo-
ueaypy pilweHHA 3agavi. Lnpokoi nonynapHocTi Haby-
Na 6inbll KOPOTKa NOCAILOBHICTb Ail, AKa CKNaAa€ CyTb
MeToAy MO3KOBOro WTypMy. MeTog, BKAtovae B cebe aBa
OCHOBHMX eTanu:

- eTan BUCyBaHHA (reHepalii) igei;

- eTan aHasi3y BUCYHYTUX igen.

Pob60oTa B paMKax LMx eTaniB Mae BUKOHYBATUCA NpuU
[OTPUMAHHI pAay TPbOX OCHOBHMX NpaBuA, a came: 3a-
60poHa KPUTUKK; 3abOpOHA O6rPYHTYBaHb BUCYHYTUX
i4en; 3a0X04eHHA BCIX BUCYHYTUX igel, BKAKOYaoUM He-
peanbHi i paHTACTUYHI.

Ha eTani aHani3y OCHOBHE NpaBu/i0 — BUAB/EHHA pa-
LiOHaNbHOI OCHOBW B KOXKHili aHaNi30BaHin igei.

BaxnmMBum € popmyBaHHA PO3TOPHYTOrO BU3HAYEH-
HA MO3KOBOrO WTYypMmy. Halbinbll TOUHUM MOKHa BBa-
YKaTW HaACTYMHWI BapiaHT BU3HAYEHHA: MeToZ, rPynoBo-
ro BUCYHEHHA a/NbTePHATMBHUX HAMNPAMKIB BUPIWEHHA
3ajavi 3 BiAHECEHO CUCTEMATUYHOK OLLIHKOI Ta pPoO3-
BMTKOM MPUXOBAHMX Y HUX MOXK/IMBOCTEMN.

ICTOTHMM € TMONOMKEHHA MpOo Te, WO MO3KOBUM
WTypMm, a TUM Binblue eTan reHepadii iaen, € He 3aco-
6oM ANA BUPiWEHHs npobnem, a MeTo4OM MOLUYKY

aNbTePHATUBHMX HAaNPAMKIB BUPiLLEeHHA npobaemu. Mo-
Ai6HMIA NOLWYK NPOBOANUTLCS HA NOYATKOBOMY eTani BU-
pilleHHA, B MOMEHT, KO/IM HEMAE AaHUX MPO MOMK/UBI
WAAXM | 3ac0bU BUpIiLLEHHS, TOBTO B yMOBaX Hy/NbOBOI
abo cBifomo HegocTaTHLOI iIHPpopmau,ii [3, 10].

CTyAeHTN CTOMATOIOTYHOro GaKy/bTETY MOYNHAKOTD
BMBYATU XipypriyHy ctomatosorito 3 Il kypcy. 1o uboro
Yyacy BOHM BKe 3HAlOTb OCHOBHi TEOPEeTUYHI dyHOaMEH-
TaNbHi HAYKW i rOTOBI 40 OCMUCNEHOIO CNPUAHATTA KOH-
KPETHUX KNIHIYHUX NOHATD i AilA.

CtyaeHTn IV, a 0cob1mBo V Kypcy, TEOPETUYHO BXKe
MatloTb CBiA BNAcCHMI, HebaraTui, KAiHIYHUIA AocCBig,
ToMy 6ifnbll OXo4ye MAyTb Ha OBroBOPEHHA KANiHIYHUX
CUTyaUil. Y 38’A3KY 3 UMM BBaXKaeMO 6inbll AOLIbHUM
3actocyBaHHA MmeToay “brainstorming” nig yac npose-
OEHHA NPAKTUYHUX 3aHATb 3 XipypriyHOI cTOMATOANOrii
Ha IV iV Kypcax.

Mporpama 3 wenenHo-n1LeBoi TpaBmaTosorii Ha IV
i V Kypcax nepenbayvyae BMBYEHHA TAKTUKWU MiKyBaHHA
NOLUKOAXEHb MUPHOTO Yacy, BOrHenaabHMUX NOPaHEHb,
opraHi3auii HagaHHA 4ONOMOTM B eKCTPEMAIbHUX CUTY-
auiax: KkaTactpodu, CTUXiMHI nxa, NPy AKMX YacTo Mo-
LUKOAKYETbCA HUXKHA Wenena. [iarHocTMka nepenomis
HUKHbBOI LWEeNenu He BUKIMKAE OCOBANBUX TPYLHOLLIB.
CKknagHiwe AjarHocTyBaTM NepesioMn BEpPXHbOI Lie-
nenu, AKi 4acTo MOEAHYHTLCA i3 3aKPUTOK YepernHo-
MO3KOBO TPAaBMOH Pi3HUX CTYNEHIB BAaXKOCTi. XapakK-
Tep UMX YLWKOAMKEHb MOXe OyTM pisHUM: cTpyc, 3abii
MO3Ky, MepesioMm OCHOBW 4yeperna, BHYTPilIHboYepenHa
rematoma Ta iHWi NOEAHAHHA YepenHoi i WenenHo-m-
ueBoi TpaBM. MNpu aHanisi Liei TeMn 3 BUKOPUCTAHHAM
“MO3KOBOro WTYpMy” CTYAEHTM 3MOXKYTb 3PO3YMITU
BaXKAMBICTb peTenbHOro 36opy aHamHesy, BcebiuHoro
ob6cTeXkeHHA XBOPOro 3 060B’A3KOBMM 3a/yYeHHAM A0
ornafy Henpoxipypra. OcobavMBo Le Ba)KAUBO Y BU-
nagkKax BUABNEHHA Yy XBOPOro peTporpagHoi amuesii,
BTPaTW CBiZLOMOCTi B MOMEHT TPaBMM Ta HaABHOCTI an-
KOroNbHOro Ch’sHIHHA, KoM HeLoobCcTeXeHHA abo He-
[0O0LiHKa CMMNTOMIB MOXYTb MPMBECTU A0 TpariyHUX
Hacnigkie. [lo TOro X, YLWKOAMEHHS KiCTOK 06auuus
iHOZI NMOEAHYIOTLCA 3 YLWKOAMKEHHAMM iHIWMX obnacTei
Tina (wwi, BepXHiX KiHWiBOK i T. 4.). | Toai, 3 ornagy Ha
nepeBakatoye No BaXKKOCTI OCHOBHE YLUKOAMKEHHSA, No-
TPiBHO BM3HAYMTWN NOCAILOBHICTb eTaniB i 06car HagaH-
HA cnewiani3aoBaHOi 4ONOMOTIM Xipyprom-cTOMaTos10rom
CNiJIbHO 3 HelpoXipyprom Ta iHWKMmKM daxiBuamm (3a no-
KasaHHAMM). LLi nUTaHHA MOXKHa TaKoX edEeKTUBHO Bia-
npaLoBaTh 32 METOAMKOK “MO3KOBUIA WTYpMm”.

MUTAaHHA OHKOCTOMATO/IOTII, L0 BMBYAOTLCA CTYAEH-
Tamu IV i V KypciB, oxonatowTb BeNnKy 06nacTb pisHUX
NaToNIoNiYHNX NPOLECiB, MOYNHAOUM Bif NPOCTMX MO Aj-
arHOCTULi paguKynsapHuX, GONIKYNAPHUX KicT i 3aKiHYy-
HOUM BAXKKMMM, BAXKKO AiarHOCTOBAHMMMU 3/10KICHUMMU
NyXJIMHAMM TKaHMH 06/1M4YA. HalnowmpeHiwmmmn Heo-
NAACTUYHUMWU MPOLLECAMM HA OBSINYYI € PaK HUMKHBOI
rybu, A3mKa, cnmM3oBoi 060N0HKM LWiK, 3/10AKICHI Nyxau-
HU NPMBYLLIHOI 3371031, pPaK BepXHbOI Wwenenu [11].

Po36bupatoum Ui HO3010riYHI popmKM 3i CTyaeHTamm
BMKNAZay NOBUHEH, Ha Haw nornsg, dikcysaT ix ysary
Ha HalxapaKTepHilWMX CMMNTOMAX i CKaprax — nepLu 3a
BCE Ha NPAKTUYHY BiACYTHICTb OCTaHHIX, 0c061MBO Npu
KNiHIYHMX npoasax npouecy. MNpu aHanisi uboro ma-
Tepiany MOXKHA TaKOX BMKOPUCTOBYBATU “MO3KOBMIA
WTypm” AnAa obroBOpeHHs TakUX BaXKAMBUX NMUTaHb AK
ob6cAar onepadii, NikapcbKa TaKTUKA NP HECTAHAAPTHO-
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MY K/liHiYHOMY nepebiry, MOXKAMBOCTI peanisaLii peKoH-
CTPYKTMBHUX METOZA,iB NiJ, YaC ONepaTMBHOIO BTPYYaHHSA
[2,10].

MeTolo npoBeAeHHA “MO3KOBOro WTypmMmy” € oTpu-
MaHHA Big, rpynn B KOPOTKMI 4Yac BEMKOI KilbKOCTi
BapiaHTiB Mo 3aAaHii Temi. “Mo3KoBUI WTYPM” MOKe
NPOAEMOHCTPYBATH, WO 3HAIOTb CTYAEHTH; B XOA4i HbOTO
MOXYTb OyTWM 3anponoHOBaHi ifei, 34aTHI BUPIWKTK
npobnemy, cTBOpPeHa CTPYKTypa 06MiHy nornagamm Ha
3arasibHUI AOCBIA | BUC/IOB/IEHI NOBAXKaHHSA CTYAEHTIB.

[onoBHa meTa i CeHC— NPUBYUTU CTYAEHTA 0 peTeb-
HOro obcTeXKeHHs byab-KOro NaLieHTa 3a NPUHLMMOM:
dusumucs — ba4yumu — dymamu — eupiwysamu, cBifo-
MO 06MpPaTM TaKTUKY NiKYBaHHSA i, AKLLO KNiHIYHA KapTu-
Ha 3aXBOPIOBAHHA He BKIAAAETbCA B MOro 06CAr 3HaHb
3 [iarHOCTMKM “3HAaOMMX 3aXBOPIOBAHb” — HanpaBuTK
Ha KOHcynbTauito abo 3anpocutu Ginbw AoCBiAYEHOrO
daxiBua. He MeHL Ba*KIMBMM KPUTEPIEM € TAKOXK i Ha-
npaLoBaHHA MaHya/lbHUX HAaBMYOK, a Came, TaK 3BaHOI
M’s13eBOi Nam’sTi, WO NOBUHHO BYTU HEBiA EMHOO CKNa-
[0BOM YAaCTUHOK “MO3KoBOrO WTypMy”. | AK pesynbtaT
— AKiCHa niaroToBKa daxiBLiB, iX TPeHyBaHHA | PO3BUTOK
KNiHIYHOrO MUCNEHHA, NPodecinHMX YyMiHb i HaBUYOK
[3].

MpoTArom AeKiNbKOX XBUAWH CTYAEHTU roBOPATb Ha
3aMponoHOBaHy Temy i BCe, WO MPUXOAUTb B TOJIOBY,
3aMMCYETbCA Ha AoLWLi Kpeiaoto abo Ha nepeknaHomy
610KHOTI piomacTepom. 3annUCyeTbCA BCe, AKMM 61U He-
KOHKPETHWUM, AyPHUM abo cnipHUM BOHO He Byno. MoKu
BCE Ti/IbKM BUCIOBAIOETHCA | OOrOBOPEHHA Lle HeMaE,
TaK AIK MeTa NONAra€ B OTPMMAHHI BEIMKOT KiJIbKOCTI pi3-
HOMaHITHMX NPOMO3MLii. 3a NepwrmmM NPono3nLiaMm
cniayroTh iHWI igel, Tak AK yaBa npautoe 6esnepelikoa-
HO. B uel yac He AjoTb 3a60POHM | He AatOTbCA HisiKi
OLLiHKM; YY4aCHUKM MatOTb MOXKIMUBICTb Mi3HilWwe po3ibpa-
TV NPONo3uLii, BUCIOBUTU He3roay i 06rosopuTH BCi 3a-
NpOnoHoBaHi igei. AKWO aKTUBHICTb c/labKa, TO BMKAa-
[a4y-BeZly4nin MOXKe 3anponoHyBaTK 3anmMcaT AeakKi ceoi
inei, ane nepes UMM BiH MOBUHEH BUTPMMATKM nayasy. Bci
iaei 3anMcytoTb C/1I0BaMU, AKMMU KOPUCTYETLCA TOM, XTO
NPOMOHYE iX; HEe AOMYCKAETLCA AaBaTU HEraTUBHY OLiH-
Ky Bbyab-sKili ifeil Hi BUKNagayesi, Hi Byab-aKMM uieHam
rpynu; rpyna npawutoe He Ha AKICTb, @ Ha KiNbKiCTb; Ym
OOBLUE CMUCOK, TUM Kpalle; NPUIAMatoTbCA KpaWHi iger;
nicns Toro, SiK BCi Npono3suu,ii 3ibpaHi, CTyAeHTU NOBUHHI
BMC/I0BUTU CBOi 3ayBa*KEHHA YM CBOIO He3roay 3 3anpo-
NOHOBaHMMM KOMeHTapaAMK abo 06roBopuTH iHWI Npo-
NO3uULLiT; KOPUCHO NPK Nepernagi Ta ouiHLi CNUCKY pO3-
TalyBaTM NPONO3UL,ii B NeBHOMY NOPAAKY, HANPUKAAL,
3rpynyBaBLUN CXOXKi ifel.

TaKoXK BaX/MBO He AasaTu rpyni nopywysaTu no-
PALOK | TUM CAMKUM BiABONIKATMCA Bif, 3aBAAHHA; HABITb
rpyna, fka 3BMKAa 6path yyacTb B «MO3KOBOMY LUTYp-
Mi», CXWAbHA nepenTn A0 O6roBOPEHHs MNPOMNO3uLLi
00 Toro, Ak byayTb 3ibpaHi BCi iaei abo aymku. baxkaHo
BUAINUTU OOHY NIOAMHY OAA 3anvcy NPOnosuuin, wo
[OMOMOXKe BMKNAZAYeBi ynNpasBasaTM npouecom i 3ibpa-
TN npono3uyii rpynn. Lle A03BOAUTL BMKNALaYeBi-Be-
Oy4OoMy He BiABOMKATMCA, MIATPUMYBATU Bi3yanbHUN
KOHTAKT 3 FPyrnoto i He 3HUXKYBATM TeMNiB PO3yMOBOIo
npougecy rpynu.

3pa3oK onucy KAiHIYHOro BMNAAKyY 3a 3anpornoHoBa-
HOW 417 OOrOBOPEHHA TEMM HA NPAKTUYHOMY 3aHATTI

Il kypcy.

XBopuiA 35-TW POKIB CKapXMUTbCA Ha 6inb nNpu Ha-
KyLWyBaHHI B AinsHui 46 3y6a. O6’eKTMBHO: KOPOHKOBA
yacTuHa 46 3yba 3pyliHoBaHa Ha 2/3. Ha cnun3osiit obo-
JIOHLLi AiceH B AinAHLUj 46 3yba HasiBHa HopuuA. Ha peHT-
reHorpami BorHuLe AeCTpyKLii KiCTKOBOI TKAHMHM 3 He-
YITKUMM KOHTYPamn po3mipom 40 7MM.

MpuKNaan NuTaHb Aas reHepadii igemn:

1) AkuniA HabinbWw MMOBIpHUMIA AiarHo3?

2) AKy ponomory noTpibHO HagaTM AaHOMY XBOPO-
my?
3) AKkuit BUA 3HeboNOBaHHA Byae Halbinbw pauio-
HaNbHUM B J@HOMY BUMNAOKY?

4) AKi IHCTPYMEHTM Ta MaTepiann AOLibHO 3aCTOCy-
BaTM NPW NPOBEAEHHI MaHiNynaL,i?

Micns obroBopeHHs AaHoi cuTyauii, BUKN1agay nosu-
HEeH HaZaTW 3aranbHy Ta iHAMBIAYaNbHY OLiHKM poboTH.
B 3aranbHiit ouiHUi poboTn rpynu noTpibHO 3BEpPHYTH
yBary Ha TaKi KpuTepii: 1) reHepauisa rpynoto Ao COTHI
inen 3a ABi aKageMiyHi rogMHM BBAXKAETbCA HOPMOLO;
2) AOTpMMaHHSA npasun poboTu, NPUHUMNIB i MeToan-
KM NpoBeAeHHA “MO3KOBOro WTypmMy”, AOCTAaTHA aKTMB-
HiCTb BCIiX Y/1eHiB rpynu; 3) BUpiLLEHHA 3anponoHOBaHo-
ro 3aBAaHHA, Ha3BaHi BCi BifOMI LWAAXM MOFO BUPILLEHHSA
i 3aNPONOHOBAHO OPUTiHAJ/IbHI HEeCTepPeoTUNHi meToam
pilleHHA 3 AaHOTO K/IHIYHOTO BUMAZKY.

KiHueBMWIN enemeHT AaHOro 3aBAaHHA — Lie 3aCToCy-
BaHHA MaHya/ibHUX HaBWMYOK CTyAeHTiB abo Hanpauo-
BaHHA HUMM TaK 3BaHOI “M’A3eBoi nam’aTi”. AHani3 ma-
HiNyNAUiA NOBUHEH BKAOYATM TaKi AeTani, AK HaABHICTb
abo BiACYTHICTb Tpemopy PyK, NAaBHICTb PyXy iHCTpY-
MEHTY, YiTKa KoopAuMHaLjia pyxis, HaaBHICTb abo BiacyT-
HiCTb YLUKOAMKEHHA aHATOMIYHMX CTPYKTYp, WBUAKICTb
BWMKOHAHHA MaHinynauii. [lna Takoro TecTtyBaHHA Hamu
po3po6aAN0Ch iHTEPaKTUBHE cepefoBULLE HA NPUKAALI
npoBeAeHHs iH eKLiNHMX 6a0KaL TPIMHUYHOTO HepB.a.
TexHika npoBegeHHA camux 6/710Kaz y BipTyasbHOMY
cepefoBULLI 3anMMcyBanacb y BUMAALI TPaeKTopii pyxy
iHCTPYMEHTY MO BiAHOLWEHHIO A0 TPUBUMIPHOI Mmogeni
KICTOK Ta M’AKUX TKaHWH LWEeNenHo-1MLeBoi AiNAHKN.
Ona nybnioBaHHA Ta 3anucy pyxiB onepaTtopa y TpUBK-
MipHOMY NPOCTOPi B peasnbHOMYy HYaci MM BUKOPUCTANU
Leap Motion, wo npauytoe no texHonorii Motion Capture
Ta Hand Capture. Leap Motion npautoe BUKAOYHO Ha
nnatpopmax Windows, MAC OS, Linux. CeHcopHi xapak-
TEPUCTUKM NPOBEAEHHA MAHINynAuii aHani3yBanmcb Ta
3anMcyBasMCb KOMN'IOTEPOM B peasibHOMY 4aci Ta no-
PiBHIOBANNCD i3 TPAEKTOPIEID pyXy WabnoHHOI aHimaLii
IHCTPYMEHTY.

BaxknMBMM eTanom y CTBOPEHHi BipTya/ibHOI cucC-
TeMM HaBYaHHA 6yna Bilyasnisauis Ta 3abe3neyeHHsA
KOHTPOJIIO He TiNIbKW Haj, O4HUM IHCTPYMEHTOM, ane W
nobyaoBa BipTya/ibHOI KUCTi pasom 3 iHCTPYMEHTOM,
To6TO 3abe3neyeHHs BiAYYTTA MPUCYTHOCTI onepaTopa
B IHTEPAKTMBHOMY CepefoBMLL Ta MAaKCMMasbHOI CBO-
6oan pyxie. 3a pesynbTaTaMu NPOBEAEHMX crocTepe-
eHb y 6113bKo 73% cTyaeHTiB Ha nepwux 20 xB Big-
npaLtoBaHHA HAaBMYOK CNOCTEPIrasoch BiAXMAEHHA Bifg,
NOYaTKOBOI TPAEKTOPIl PyXy iIHCTPYMEHTY Ha 32%. Y 34%
CTYLEHTIB CNOCTepirasincb TaKOXK CKAYKONoAibHi Biaxu-
JIEHHSA, O CBIAYMNO NPO TPEMOP PYK Nif, 4ac BUKOHAH-
HA HaBu4Kku. Nicna 40 xB BigxuneHHA Big WABNOHHMX
pyxiB 3meHwunocb A0 14%. Baxnnsmm etanom AaHoi
METOANKM CTBOPEHHA aHIMOBAHOrO €Ta/IOHHOIO PyXy
iHCTpyMeHTa abo NoYyeprosicTb pPyxiB rpynu iHCTPyMeH-
TiB MO BiAHOLWEHHIO A0 TPMBUMIPHOT MoAeNi onepauin-
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Horo nosA. Ha cTBOpeHUX Hamu TPUBMMIPHUX MOAENAX
bynn BigobparkeHi KiCTKOBa TKaHWHA, M’'A30Ba, CyAMHU
Ta HEPBOBI 3aKiHYEHHA NPIOPUTETHUX AAA MaHINyAAuin
AinaHok. Mpu ubomy onepaTop MOBMHEH MPABWJIbHO
NPOBECTM MAHINyNALl0 Yy BipTyasbHOMY TPWMBUMIPHO-
My MPOCTOPi He 3a4enuBLUM BaXKJAMBUX AHATOMIYHMX
CTPYKTYp, MOBTOPHOKOYM 32 KOMMN IOTEPOM MaKCMMaabHO
iAEeHTUYHY TpaeKTopito pyxy iHCTpymeHTy. Moganblimii
PO3BMTOK TaKUX MiAXOA4iB A03BONUTb TPAHCAOBATU B
TPMBUMIPHOMY CepefOBULLI B peasibHOMY Yaci pyxu pyK
Xipypra npAmo 3 onepawifiHoi Ta MOEAHYBATM 3 pyxamu
pYK OnepaTopa, Lo BYUTLCA.

B iHAMBiQyanbHi ouiHLi poboTu cTygeHTiB chig
3BEpHYTU yBary Ha TaKi KpuTepii: 1) 4OTPUMaHHA NpaBu
po60TH, NPUHLMNIB Ta METOAMKM NPOBEAEHHA “MO3KO-
BOro WTYpMy”; 2) 4OCTATHA aKTMBHICTb B reHepaLii iaen
i ix ekcnepTu3i; 3) 3HaHHA BiAOMMX LINAXIB BUPiLLEHHSA
334aHOI KANIHIYHOI cMTyaUii, Npono3unuia opuriHanbHUX
HECTepPeoTUNHUX MeTOAIB BuUpilleHHs (abo igen, sKi
CTa/In OCHOBOI A0 PO3PO6KM TaKMX WAAXIB | MeToaiB);
4) 3ni6HoCTI Ao iHTerpauii (MixamMcumnniHapHoi iHTerpa-
Lii) OTPMMaHMX 3HaHb.

Ta BCe K, OCHOBHUMW HeJoNiKaMM AaHOro MeToay
€: MOX/MBICTb AOMiHYBaHHA oAHOro abo ABOX Nifepis;
“3auMKNeHHA” Ha Og4HOTUMHIN iAeT; BiACYTHICTb rapaHTii
OTPUMAHHA CUNbHUX igen; obMeKeHHs Yacy ana npo-
BeEHHSA; BiACYTHICTb KpuTepiiB, WO AatoTb OCHOBHUM
HaNPAMOK NPOAYKYBAHHA ifei; pilleHHA LWoA0 NPOCTMX
3aBAaHb.

Cnig, BiA3HAYMTU TAKOXK, WO AAHUM iHTEPAKTUBHUM
MEeTOoA4, MA€ pAa, nepesar: BCi CTYAEHTU MAKOTb PiBHI
MOK/IMBOCTI MPOMO3MLIT iAel; MOM/IMBICTb HAaOYHOTO
BifobparkeHHA Npobnemun, OCKiNbKU MOCTIMHO ¢iKcy-
IOTbCA BCi 3aNPOMNOHOBAHI iAei; cTBOpeHHA edeKTy “naH-

LLIOroBOi peakuii”; CTBOPHOETLCA Mi3HaBabHUI iHTEpec;
MeToA, NPOMNOHYE 3MaranbHy aTMmocdepy, cnpusae Boso-
AiHHIO AOCTaTHIM pPiBHEM 3HAHb, WO CTUMYKOE Mi3HaH-
HSA | TBOPYICTb ANA NOAINLWEHHA AKOCTI HaBYaHHA [2, 3].

BucHoBKM.

MeparoriyHa edeKTUBHICTb IHTEPAKTUBHOTO MeToAy
“MO3KOBUI WITYpM” MONSIrae B TOMY, WO AaHUA MEeTos,
[ocArae uine meanyHoi ocsitn. CTygeHTam LiKaBo BUM-
THCA, B6epyyn yyacTb B aKTUBHUX 3aHATTAX, Y HUX PO3-
BMBAIOTbCA KNIHIYHE MMCNEHHA, aHaNiTUYHI 34i6HOCTI,
bopMyEeTbCA OpaTOpCbKa MaMCTEpPHICTb | BAOCKOHaNIO-
€TbCA NpodeciiiHa moBa. 3BMYAMHO, He y BCiX rpynax
MO/IMBE BMKOPUCTAHHA HETPAAULINHUX METOAMK Ha-
BYAHHA, TaK AK BOHM PO3Pax0BaHi Ha AOCTaTHIO 6a3oBsy
KOMMETEHTHICTb CTYAEHTA i Xopowy ycniwHicTb. MpoTe,
Tpeba nparHyTM BNpPOBAAKYBATU aKTUBHI GopmM Ha-
BYaHHA i cepes “cnabkux” rpyn, akKTUBI3yHOUM B HUX
noTeHuian [0 CaMOPO3BUTKY i CaMOBAOCKOHANEHHSA.
MoXn1Bo, WO He Bce BiApasy i AKiCHO BUiiae, He 3a-
BXAM byae AOCATHYTA MeTa i MOBHICTIO PO3KpUTa TeMa,
OAHAK CTYAEHTM BifuytoTb HeobXigHiCTb BAOCKOHaNEeH-
HS, ¥ HUX 3'ABUTbCA iHTEpPEeC A0 HaBYaHHA. Bce ue Haa-
3BMYAMHO Ba)}/IMBO MPW BUBYEHHI CTyAEHTAMW TaKoi
AOCUTb CKNAAHOI KNIHIYHOT ANCLUUNAIHM AK XipypridyHa
CTOMATO/IOTIA Ta LWeNenHo-AuueBa xipypria. Bukopuc-
TaHHA iIHTEPAKTMBHOIO cepefoBULLLA AO3BOMAE NPOBEC-
TW CUMYAALIK0 NPAKTUYHO 3 yCiMa XipyprivHMMKM NaToNo-
rMYHUMW CTaHAMM, @ BUKOPUCTAHHA AaHUX MEeOUNYHOro
CKaHepa [03BOMNTb BiAiiTK Big WabAOHHOTO BapiaHTy
naTonoriin. IHTerpauia y BipTyaibHe cepefoBuLLE CUC-
Temun Motion Capture Ta Hand Capture gossonutb 6e3
CYTTEBMX EKOHOMIYHMX 3aTpaT BiagNpaLboByBaTU MaHy-
a/IbHi HABMYKM MPAKTUYHO 3 Byab AKMM TUMOM Xipypriy-
HOI naTonorii.
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NOEAHAHHA ®OPMATY «MO3KOBOIO LUTYPMY» TA 3D - TRACKING METOAUKMU HAMNPALIOBAHHA
M’A3EBOI NAM’ATI NPU HABYAHHI XIPYPTA

MaHTyc A. B.

Pestome. CTaTTa NpucBAYEeHa aKTya/NbHOCTI 3aCTOCYBAaHHA Y BULUMX HaBYa/IbHUX MeAMYHMX 3aKNajax B nesaro-
riYHOMy npoueci Ha KNiHIYHMX Kadeapax iHTePaKTUBHUX MEeToAiB HaBYaHHA. OAHMM i3 HaMNONyAAPHIWNX MeToAiB
iHTEPAKTUBHOIO HaBYaHHA y BULLIM WKOANI € “MO3KOBMI WTYypM”. AHani3 nybaikaLiin 403BONAE KOHCTATyBaTW GaKT
3aTpebyBaHOCTI AaHOr0 MeTOAY Ha NPAKTUYHKUX 3aHATTAX. MeaaroriyHa epeKTUBHICTb iIHTEPaKTUBHOrO MeToay “M0o3-
KOBWI LWITYpM” B MOEAHAHHI 3 TEXHONOFAMM IHTEPAKTUBHOI PeanbHOCTI NONArae B TOMY, WO A3aHUI METOA, JOCATraE
BCiX Linen meamyHoi ocsiTU. OKpiM MeToAMK “MO3KOBOro WTYpMy” NiAroToBKa crnewianicta xipyprivHoro npodinto
TaKOXK nepeabdavac i NPaKTUUHY YaCTUHY, AKa 3abe3nedye HanpaLloBaHHA Tak 3BaHOI «M’A3eBoi Nam’ATi», Koopan-
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Hauii pyxiB xipypra Ta Big4yTTa Npu poboTi 3 }KUBUMWU TKaHUHAMK. MOXKAMBOCTI Komn'toTepHoi rpadiku, imiTayis
®i3MYHMX BNACTMBOCTENM Pi3HUX MaTepianiB, peanicTMyHa CKefeTHa aHimauifa, cMcTeMn AONOBHEHOI Ta BipTya/ibHOI
pPeanbHOCTI B NOEAHAHHI i3 CeHCOpaMu A BiACNiAKOBYBAHHA PyXy B peasibHOMY Yaci Aat0Tb MOX/MBICTb CTBOPIO-
BaTM MeAWNYHI CUMYNATOPM 3 iMITALLIEID LWMPOKOrO AianasoHy XipypriYyHMX naTonorii Ta iHTerpyBaTu y BipTyasibHe
cepenosulle onepatopa. CTyAeHTam LiKaBo BUMTUCA, Bepyum yyacTb B aKTUBHMUX 3aHATTAX, Y HUX PO3BUBAOTHCA
KNiHIYHE MUCNEHHSA, aHANITUYHI 34i6HOCTI, POopMyETLCA OpaTOpPCbKa MalCTEPHICTb | BAOCKOHAMOETLCA NpodeciiiHa
MoBa. BCi cTyAeHTM MatoTb PiBHI MOXAMBOCTI NPONO3ULIT iAei; MOKAMBICTb HAOYHOrO BiA0BpaXKeHHs nNpobaemu;
CTBOpPEHHA edeKTy “NaHLIOroBoi peaku,ii”; CTBOPHOETLCS Ni3HABA/IbHUIN iIHTEPEC; MeTOA, NPOMOHYE 3MaraibHy aTMOC-
depy, cnpuae BONOAIHHIO AOCTATHIM pPiBHEM 3HaHb, WO CTUMY/IOE Mi3HAHHA | TBOPYICTb A4 MOAIMNWEHHS AKOCTI
HaBYaHHA. BUKOPUCTaHHA IHTEPAKTUBHOIO CeEpefoBULLA AO3BOAE MPOBECTU CUMYAALLIKO NPAKTUYHO 3 yciMma Xipyp-
riYHMMM NATONOTIYHUMK CTAHAMM, @ BUKOPUCTAHHSA AaHMX MeANYHOro CKaHepa A03BOAMUTDL BiAiTL Big WabaoHHOro
BapiaHTy naTosorii. IHTerpauia y BipTyanbHe cepenosuile cuctemm Motion Capture Ta Hand Capture no3sonutb
6e3 cyTTEBMX EKOHOMIYHMX 3aTPaT BifnNpaLboByBaTM MaHyaibHi HABUUYKM NPAKTUYHO 3 Byab AKMM TUNOM XipypriyHoT
nartonorii.
Knwouosi cnoBa: iHTePaKTUBHI MEeTOAMKM BUKAAaHHA, NpodeciliHa NigroToBKa, XipypriyHa CTOMaToorisA.

A COMBINATION OF THE «BRAINSTORMING» FORMAT AND 3D — TRACKING TECHNIQUES FOR DEVELOPING
MUSCLE MEMORY DURING SURGERY TRAINING

Pantus A. V.

Abstract. The article is devoted to the urgency of application in higher medical educational institutions in the
pedagogical process at the clinical departments of interactive teaching methods. One of the most popular methods
of interactive education is “brainstorming.” The analysis of publications allows us to state the fact of the demand of
this method in practical trainings.

The aim of the study was to analyze the conduct of a practical class on surgical stomatology in the format of
“brainstorming” in combination with interactive reality technologies.

In addition to “brainstorming” techniques, the training of a surgical specialist also includes a practical part,
which ensures the development of the so-called “muscle memory”, the coordination of the surgeon’s movements
and the feeling when working with living tissues. The capabilities of computer graphics, simulation of the physical
properties of various materials, realistic skeletal animation, augmented and virtual reality systems in combination
with sensors for real-time motion tracking make it possible to create medical simulators simulating a wide range of
surgical pathologies and integrate them into the operator’s virtual environment. Students are interested in studying,
participating in active classes, developing their clinical thinking, analytical skills, forming oratory skills and improv-
ing their professional language. All students have equal opportunities to propose ideas; the possibility of visual
representation of the problem; creating a “chain reaction” effect; cognitive interest is created; the method offers
a competitive atmosphere, promotes the possession of a sufficient level of knowledge, which stimulates cognition
and creativity to improve the quality of education. The use of an interactive environment allows you to conduct a
simulation with almost all surgical pathological conditions, and the use of medical scanner data will allow you to
move away from the template version of pathologies. Integration into the virtual environment of the Motion Cap-
ture and Hand Capture systems will allow practicing manual skills with almost any type of surgical pathology without
significant economic costs.

Key words: interactive methods of teaching, professional training, surgical dentistry.
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