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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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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Rationale: Digital transformation of education through
the integration of modern computer and digital technologies
into teaching practice represents a key priority today. This
is particularly relevant for medical universities, which face
a shortage of electronic training programs for specialist
preparation. The need for continuous improvement of
educational processes necessitates targeted development and
implementation of such resources.

Purpose of the study: to develop and integrate an electronic
educational course "Drainage in Mine-Blast Injuries" into the
General Surgery module curriculum.

Methods: The training program was created using specialized
graphic, animation, and web-based learning software.
Competence formation was assessed among 43 learners
(residents) at Sechenov University (First Moscow State Medical
University), Moscow. Statistical analysis was performed
using STATISTICA 13 software, with differences considered
significant at p<0.05.

For statistical processing of the obtained factual material, the
software STATISTICA 13 was used.

Results: Respondents highly rated the program's effectiveness,
with top scores for "Creative approach (CA)" — 4.98+0.02 and
"Material comprehension assessment (MCA)" — 4.97+0.03.

Conclusion: High performance metrics of electronic learning
justify its broad implementation in higher education. Specialists
value the program for providing engaging, well-structured, and
easily assimilated instructional content that facilitates mastery
of substantial information volumes.

Key words. HTMLS5 program, mine-blast injuries, quality of
e-learning, surgery, educational informatization.

Introduction.

In the mid-20th century, informatization began to develop
rapidly, including computerization, which penetrated many
social sectors, including the unified education system. The
formation of knowledge in academic disciplines is based
on organic connections rooted in the very “nature” of the
disciplines themselves [1,2]. The development of information
and computer technologies, including elements of gamification,
is transforming education by emphasizing interactivity,
personalization, and the development of digital competencies.
The introduction of game-based mechanics into educational
processes increases engagement, while digitalization ensures
flexible access to knowledge, creating new realities in which
learning becomes continuous and practice-oriented [3].
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Computer-based training programs in Russian medical
universities began to be actively introduced in the 2000s with
the development of the federal platform “Electronic University.”
In 2021, about 90% of medical universities switched to
distance-learning platforms during the COVID-19 pandemic,
using platforms such as Moodle, Zoom, and Yandex Telemost,
among others. Sechenov University and Tyumen State Medical
University introduced interactive systems such as “Virtual
Patient” and VR simulators, increasing student motivation
by 20-30% [4,5]. Today, digital educational resources are
increasingly in demand among both students and faculty in
higher medical education institutions. Training specialists in
the healthcare system involves mastering large volumes of
theoretical knowledge, professional skills, and competencies,
which necessitates individualized educational pathways
taking into account continuous medical education. However,
personalized learning trajectories have certain limitations, such
as a lack of data-navigation skills, analytical abilities, and the
ability to select key, relevant information [6,7].

Electronic educational programs are of particular importance
in the study of clinical disciplines, where the combination of
theoretical knowledge and practical skills is required. Virtual
simulators, case-based modules, and multimedia algorithms
for diagnosis and treatment make it possible to practice clinical
reasoning, tactical decision-making, and the sequence of
procedures in conditions that pose no risk to the patient. This
creates prerequisites for the early development of clinical
competencies, preparation for work in a simulation center, and
subsequent integration into real clinical practice [8].

Current digitalization in Russian medical universities reveals
a gap between potential and actual implementation. Despite the
modernization of education, many institutions face a shortage of
computer-based training programs or their limited use [3,9,10].

The module “Drainage in Mine-Blast Injuries” is a key
component for the development of practical skills. The choice
of topic is justified by the fact that modern armed conflicts
are characterized by high-energy mine-blast injuries (MBIs),
accompanied by extensive zones of necrosis and early tissue
infection. Approximately 60% of such injuries involve the
extremities. Due to the significant prevalence of secondary
damage in MBI, primary wound closure is contraindicated, which
necessitates repeated surgical debridement, the application of
vacuum-assisted closure (VAC) systems and drains, and later
reconstructive procedures. Mastery of this topic is an essential
element of surgical training, enabling rapid practical, decision-
oriented management [8].



Aim.

To analyse the effectiveness of the electronic course “Drainage
in Mine-Blast Injuries” for integration into the educational
program aimed at developing practice-oriented competencies in
students.

Objectives:

To perform a literature review on informatization in education
and the use of computer-based training programs.

To develop an interactive HTMLS application "Drainage in
Mine-Blast Injuries."

To integrate the HTMLS application "Drainage in Mine-Blast
Injuries" into teaching practice.

To conduct a survey among residents in the specialties of
«Surgery» to evaluate effectiveness indicators.

Materials and Methods.

The program was developed using system software: Adobe
Animate AA 21 (Windows), Adobe Photoshop CC 2021, iSpring
Suite 10.2 and Corel CAD 2020 (Windows/Mac). The developed
educational program is structured into two complementary
sections, theoretical and practical, which ensures stepwise
formation of knowledge and clinical reasoning. The theoretical
section includes systematically presented material on the
indications and contraindications for drainage, the classification
of drains, the features of their design, and the technique of
drainage and postoperative patient management. The textual
information, diagrams, tables, and illustrations included in the
program help structure the material and make it more visually
accessible. The practical section (testing and clinical cases) is
designed to reinforce acquired knowledge through gamification.

It includes interactive scenarios with step-by-step selection of
actions, simulation of drainage procedures in various clinical
situations, situational tests, and tasks with analysis of typical
errors and possible complications. Such program design not
only consolidates theoretical knowledge but also develops
stable decision-making algorithms that are close to real clinical
practice (Figure 1).

The training section provides in-depth study of the theory.
It sequentially examines the physicochemical aspects of blast
injury, the formation of primary and secondary zones of damage,
the characteristics of the purulent-inflammatory process, tissue
infection, and the role of drainage. Separate consideration
is given to the types of drainage (active and passive), their
physiological mechanisms, indications and contraindications,
and principles of selection depending on wound location
and severity of damage. An important element of the section
is the inclusion of clinical cases and schematic animations,
which make it possible to visually follow the decision-making
algorithm from primary surgical wound debridement to the
selection of a specific drainage type in staged treatment. This
approach promotes the development of clinical reasoning and
the ability to apply theoretical knowledge in actual practice.

The multimedia section of the program includes video
materials, gamification elements, and other formats presented
in a convenient form. This allows users to study offline, at a
convenient time, and at their own pace.

The practical section is organized as interactive simulations and
validated tasks based on virtual wound models and topographic
zones of the lower extremities. Residents sequentially perform
actions such as planning surgical debridement, selecting the
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Figure 1. Using multimedia in the HTMLS5 program «Drainage for mine-explosive woundsy.
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Figure 4. Results of HTMLS application section analysis.

Note. In a five-point gradation, each of the five levels reflects the degree to which the section's content meets specific competencies: "l point

"

indicates minimal implementation of the competencies and effectively amounts to an indication of their non-compliance with educational
requirements. "5 points" is the highest score.

Leading section:
MSHA — main scene of HTMLS5 application.
MC — multimedia capabilities.
MUA — material understanding assessment.
CA — creative approach.
KP — key points.
SHA — structure of HTML)S application.

site and direction of drain placement, modeling combined
drainage, and assessing possible complications arising from
incorrect insertion or selection of a drain. Each practical task
is accompanied by feedback: the system identifies errors and
suggests the correct option with a brief explanation.

The “Knowledge Assessment” section is designed to evaluate
the level of training. It is based on a system of tests and situational
tasks that allow an objective assessment of material mastery.
At the beginning of each module, an entry test consisting of
closed-format multiple-choice questions is provided to identify
the initial level of knowledge and determine “problem” areas
requiring additional practice. Intermediate tests after the
theoretical section make it possible to consolidate key concepts
and immediately check how well the learner has understood
the principles of drainage in MBI. Special attention is given to
situational tasks simulating clinical cases from military field
practice. The learner is presented with a brief clinical picture,
examination findings, and additional investigation data, and
then must choose the surgical strategy, the type of drain, and
the site of its placement. Several options are provided for each
task, one of which is considered optimal according to current
recommendations. After completion, the system provides a
detailed commentary explaining why the selected option is
correct or incorrect and referring to the key principles of general
and military field surgery (Figure 2).

The “Drainage in Mine-Blast Injuries” program was developed
on the basis of Russian clinical guidelines and current
educational and methodological materials. Its integration into
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the curricula of medical universities in the areas of Military
Field Surgery, General Surgery, and Plastic Surgery ensures
systematic training (Figure 3) [9].

The study design was prospective. When evaluating the main
sections of the program, such as the “Main Scene of the Training
Manual,” “Key Points,” “Understanding of the Material,”
“Structure of the Application,” “Multimedia Capabilities,” and
“Creative Approach,” a five-point rating scale was used. Each
of these sections was analyzed separately, taking into account
both the theoretical richness and the practical usability of the
program in the educational process.

The assessment was based on the minimum and maximum
values of this scale, which made it possible not only to rank
individual sections by quality level, but also to compare them
within the overall structure of the program. This method
provided a more objective and systematic assessment of the
quality of each section, taking into account not only compliance
with current clinical guidelines, but also the degree of visual
clarity, interactivity, navigability, and motivational potential of
the material.

The following sections were assessed using the five-point
scale:

* main scene of HTML5-application (MSHA);

* multimedia capabilities (MC);

+ material understanding assessment (MUA);

* creative approach (CA);

* key points (KP);

+ structure of HTMLS5 application (SHA).



This approach made it possible to identify and eliminate the
weak points of the program.

Inclusion criteria: written informed consent of the “study
participant”; male or female sex; age over 18 and under 50
years; second- and third-year students, residents, and first- and
second-year postgraduate students.

Non-inclusion criterion: absence of practical skills in using
the program.

Exclusion criteria: refusal or inability to participate in the
study; noncompliant respondents.

The five-point scale used to evaluate the main sections of the
program included the following criteria:

1 point: lowest score; the section does not correspond to the
required competencies or has not been developed in accordance
with them.

2 points: below average; the degree of compliance with
competencies is unsatisfactory: the competencies are either
not developed at all or are represented only formally, without
practical content or connection with educational tasks.

3 points: average score; the competencies are partial, with
fragmented inclusion of tasks and insufficient development of
interdisciplinary and clinical skills.

4 points: above average; the competencies are well structured
and consistently reflected in the content, methods, and tasks,
with only minor inaccuracies or isolated gaps in section
development.

5 points: highest score; the competencies are fully and logically
integrated into the section structure, ensure holistic formation of
knowledge, skills, and abilities, require no further refinement,
and meet the requirements of modern educational standards.

Statistical analysis was performed using STATISTICA 13.0
(TIBCO, USA). Depending on the distribution of the data,
descriptive statistics were presented as M = SD (mean +
standard deviation) for normally distributed data. For parametric
distribution, One-sample Student's t-test was used. Differences
were considered statistically significant at p < 0.05.

The use of a multimodal electronic program with elements
of clinical simulation, combined with practical training on
mannequins and models, will make it possible to improve
theoretical knowledge and practical skills in MBI drainage
compared with traditional lecture-based and practical teaching
formats.

Results.

Figure 4 presents the results of 43 respondents’ evaluation of
the educational computer program “Drainage in Mine-Blast
Injuries.” The assessment was carried out using a five-point
scale, analyzing satisfaction with the content, structure of
the program, clarity of the materials, interface usability, and
applicability of the material to practical training and future
clinical work.

The leading sections were CA, 4.98 + 0.02, and MUA,
4.97 + 0.03. The MSTM reflects an overall assessment of the
effectiveness and practical applicability of the program. The SA
reveals the blocks and multimedia capabilities of the presented
material. The MUA and KP make it possible to track the level
of competency formation among learners, as well as the degree
of self-preparation based on test results and situational task
performance.
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Discussion.

The present study demonstrates the promise of using the
electronic training program ‘“Drainage in Mine-Blast Injuries”
in the education of students, residents, and postgraduate trainees
in General Surgery, Military Field Surgery, and Plastic Surgery.
The inclusion of a HTMLS application built on gamified learning
principles in the university curriculum is consistent with current
trends in digital medical education and meets the requirements
for clinical competency development in future specialists.

The high scores obtained for the key indicators, namely
“Material Understanding Assessment” (MUA) and “Creative
Approach” (CA), indicate the high educational value of the
program as a tool that combines theoretical learning with
interactive tasks. These findings are consistent with international
studies in which multimodal digital and simulation resources
improved the confidence and practical skills of students and
residents. This study focuses specifically on drainage in combat
trauma, where the use of drains has been shown to be an
effective way to reduce infectious complications and prevent
major amputations [12,13].

The integration of testing elements and situational tasks
contributes to the development of clinical reasoning and
stable decision-making algorithms, and also increases learner
motivation, which is consistent with recent studies on digital
platforms in surgical training. High scores in the “MSFA,”
“SFA” “MC,” and “KP” sections confirm that the structure
and multimedia design of the program comply with modern
pedagogical design standards and facilitate independent
learning, including offline use [14,15].

Conclusion.

The electronic HTMLS program ‘“Drainage in Mine-Blast
Injuries” is a unique educational tool that can be used not only
in military field surgery, but also in general surgical practice.
The integration of modern digital and simulation-based
approaches, including gamification, interactive scenarios, and
multimedia materials, improves material comprehension and
learner satisfaction, which is consistent with global research on
digital learning in medicine.

Developments in digital education are gradually forming
a new educational paradigm in which platforms, simulation
technologies, and personalized learning tracks are becoming
not a supplementary tool but the foundation of the educational
process.
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PE3IOME

DuieKkTpoHHast o0y4alomasi nmporpamMma «/IpenupoBanmue
NMPH MHUHHO-B3PBIBHBIX PAHEHMSIX» B HM3YYeHHH MOIYyJei
«O0meit xupyprun»

Pe3rome.

OO0ocHOBaHMeE: HAa CETONHSIIHMI T€Hb OTHOM U3 KIFOYEBBIX
3a/a4 CHCTEMBI 00pa30BaHMs SIBISCTCS €€ HMHGOPMATH3AIINS,
TO €CTh aKTHBHOE BHEIPEHHE COBPEMEHHBIX HU(PPOBBIX H
KOMITbIOTEPHBIX TEXHOJIOTHI B EAArOrMUECKYI0 MPAKTUKY. DTO
0COOCHHO aKTyaJIbHO ISl MEIUIIMHCKHUX BY30B U YUPEKICHHH,
rae HaOmromaercss «IeUIUT» IMEKTPOHHBIX  O0YJArOIIUX
MporpaMM JJisi MOATOTOBKHM CHeEIHairucToB. HeoOxoauMocTsb
HENPEPHIBHOTO  COBEPIICHCTBOBAHMS y4eOHOTO Tpoliecca
TpeOyeT ILeeHANPABICHHON pa3pabOTKU U BHEAPEHUS TaKUX
pecypcoB.

Leas uccaeqoBanus: co3MaTh U UHTCTPUPOBATH B YUCOHBIIH
mporecc Mo Moaymo «OO0mas XUpyprus» SIEKTPOHHOTO
yueOHOro Kypca «J/IpeHupoBaHHEe TIpU MHHHO-B3PBIBHBIX

paHeHusaX».

Mertoasr: o0yyJaromast nporpaMma peann3oBaHa
c UCIIOJIb30BaHUEM CHeUUalIbHOTO rpaguueckoro,
aHUMaIMOHHOTO H «web-based learning» mporpamMmHOTO
obecrieuennsi. OueHKy CGHOPMHUPOBAHHOCTH KOMITETCHIMN

npoBenu 'y 43 oOywarommxcs (CTyI€HTOB, OpPAWHATOPOB
n acmmpanTtoB) G®IAOY BO «llepBerit MIMVY uMm. WM.
CeuenoBa» Munsnpasa Poccun (CeueHOBCKMI YHUBEPCUTET),
r. Mocksa. Craructudeckas o0pabOTKy JaHHBIX HPOBOAMIACH
¢ nomornipio nporpammaoro obecneuenus STATISTICA 13.
Pazmmuus nokazareneit mpu p<0,05 cyuTamvch 10CTOBEPHBIMH.

Pe3yabTaThl: pecIiOHICHTHI BEICOKO OLCHIUTH () (DEKTHBHOCTH
oOyuyarieii mporpammbl. HauBbICIIMe 3HAYCHHS TONYYHIN
pasmensl: «TBopueckuit momxon (TIT)» — 4,98+0,02, «Onenka
noHnManus Marepuana (OIIM)» — 4,97+0,03.

3akiioueHue: BBICOKHE 3HAUCHUS moKasaresneit
Pe3yIbTaTUBHOCTH JIEKTPOHHOTO OOYyYEHHMSI CBUAETEILCTBYIOT
0  1enecoo0pasHOCTH  €ro  UIMPOKOTO  BHEAPECHUS B
00pa30BaTeIBHBINTPOIIECC yIPEKACHUH BEICIIIETO 00pa30BAHHS.
Crnennanuctel OTMEYAIOT, 4YTO TIporpamMMa olecrednBaer
JOCTYTI HE TOJNBKO K HHTEPECHOMY, HO CTPYKTYPHPOBAHHOMY U
JIETKO YCBaUBaEMOMY Y4eOHO-METOMYECKOMY MarepHuaiy, 4To
CITOCOOCTBYET YCHEIIHOMY OCBOEHHUIO 3HAYMTEIHLHOTO 00beMa
nHopMaIny.



KiroueBsie ciaoa: HTMLS-nporpamMma, MUHHO-B3PBIBHBIE
paHeHHs, KayecTBO OJJIEKTPOHHOIO OOyuYeHHs, XUPYpTus,
nHpopMaTu3ays 00pa3oBaHUsL.

H9bowdg
99dAHO®bMmo  Lagergdol  3GmyMsds  “Bomdgdol
539mdgdom  godmfiggmo  FOowmdgdol  MYbsz0”
“bygoo  JoOHmeaool”  dmEwegdol  Igbfogersdo
M9omdg.

QLMY YL gobsmgdol  LobiBgdol  geo-
9gHDo  Imsgzsmo  Jobsbos  Tobo  0bgmMTsEH0Do30s,
969 00bsdgoM™mzg 30BOMWO s 333099GHIOHIWO
39J6m™a0gd30L  osdBHoMo  @ibghagzs  Lobfagwm
305JBHozsdo. gl g9blogMmmEMGdOm 5B ISWMEI0S
LodgoEobm 16039MLOGHIGHJOOLS Q5
590 gdgdolbmzol,  Losg  L3YE0sw0HIdMWwo
&M9bobaol  gegdBHOMbmwo BHegergdol 36HMyMsdgdol
98030305, Loasbdsbsmwgdwm  3Gmagbol  MHyzgGo

230999xMdJLYOOL  oMEOWYOMBS  FMOobM3L  SLgmo
M9LOLYdOL  Fobobdododmvyew  Fgdmdsggdsl s
5bgM39L.

33930l 80bsbo: gugddOmbmwo Lfsgwgdol 3MOLol
“Bowdgool  sg390dqd0m  godmfizgMeeo  FMomdgdol
©M96s70” 899365 s 063930060905 “Dmso JoMMmaool”
dmob bobffogarm 3Gmgldo.

390m@©go0:  Lobffogarm  3OMaGds  gobbm®Eogars
139300 bdMo  MOx3030L,  sbodszool s 39d-
g s53dbgdmero Lobfoganem 366500

12

MBOHWb39wymazolL 2459mygbgdoom. 3™339¢9bgool
d9935L9ds Bo@o®mqs 43 bAab@L dmeob
(053593600530,  MyH0IbEHOL s  ToaobEHMGHMMOL
LAHWEI6EHId0) 0.0. ULghgbmzgol Lobgermdol dmbzmgol
30639  Labgedfonm  Lsdgoogobm  vboggdlo@gddo
(Lohgbmzol MbogzgMLOGEYGHO), Tmbzmzo. LESGHOLEIMMO
9mb5(399900L 53853905 49BbmM309ws STATISTICA
13 36mymodmmwo MBOHMB3gmymBol  gsdmygbgdoo.
0bozo@mMgddo  9oblbgeggdgdo  p < 0.05-%Bg
36003690 m3bs0 hoomgome.

990093900:  ML3MbY6EHIOTs  Lobfagem  3MmyMsdol
98399AHMOMdS ooy gg3eligdsl  dobiggl.  y3garsHy

Boswo  Joergdo doefignwo ogbs 898gy bydsogddo:
»3095¢ 0o doymds (CA)“ — 4.98 + 0.02, ,ds5bogool

23056900l 99x35Lgds (EMU)“ - 4.97 + 0.03.

©s33bs:  gugdBHGmbmwo  Lffogargdol dowsero
d9LHEgd0L 0bo3s@MMgd0 d0momMydL
dobo BODMO QabgM30L 39LsdgdMBIBY
mBo0gl 153063565 gdEm 5h9L9dgdqd80
Logobdsbsmergdmm 3Mmiglido. 9JudgMGHgdo 50bodbsggb,
M 30036595 MHBOHMB39YmBL Hamdsl G Ibmerm
Lo0bEHYMLM, 505990 LAMVJBHOMOMYOIY OO SPZOWS®
3b5m30U909e Logsbdsbomngdem s IgoMEMEMYOME
BLowsby, Mg byl Mfgmdl  0bxm®dsgools
960036003560 Mo gbmdol Fo@ds@gdoom 99dgbsb.

153356dm  Lo@yggdo: HTMLS  36MmyMsds, Bowdgdol

503909000 459mfi30990 IB0569dgd0, gergdBHO™bYwo
L3930l boeobbo, JoMmmyos, bogsbdsbsmergdenm IT.



	Title

