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Muasir tochizat zoncirindos re-interprasiya:
gomrilk, anbar tosarrufati vo inventar
planlasdirilmasinda innovativ strategiyalar

Mammoadov Elvin Tofiq oglu’, Alquluyev Valeh Alqulu oglu?

! Biznesin Teskili ve Idare Edilmesi ixtisasi, Baki Miithendislik Universiteti;
Azorbaycan Respublikasi

2 Elmi rshbsr;
Baki Miithendislik Universiteti; Azsrbaycan Respublikasi

Xilase. Bu elmi msgalads, beynslxalg techizat zsncirinin osas funksional hslgeleri
olan gomrik resmilesdirilmesi, milasir anbar idarsetms sistemlsri ve inventar
planlasdirilmasi strategiyalari arasdirilmisdir. Teadgigat ¢srg¢ivesinde, idxal-
ixrac emeliyyatlarinda godmriik nezarstinin vyalniz fiskal alst deyil, hem ds
logistik sltreti teyin edsn strateji deysr komponenti olmasi ssaslandirilmisdir.
Miasir anbar logistikasinda istifads olunan WMS (Warehouse Management System),
RFID (Radio Frequency Identification) ve avtomatlasdirilmis melumat toplama
texnologiyalarinin emeliyyat xsrclerinin azaldilmasi ve 1insan ssahvlerinin
eliminasiyasindaki rolu genis tahlil edilmisdir. Hemg¢inin, rogemsal
transformasiyanin ve ekoloji yonimli vyasil techizat zenciri paradigmalarinin
korporativ dayanigliga tesiri giymetlendirilmisdir.

Agar sOzlesr: GOmriik resmilesdirilmesi, anbar logistikasi, WMS, RFID, inventar
planlasdirilmasi, yasil techizat zenciri, regemsallasma, xarici igtisadi
fealiyyst.

1. Giris

Qlobal ticaret ssbekelsrinin mirekksblesdiyi ve ragsmsal
transformasiyanin Dbitin korporativ strukturlari yeniden
formalasdirdidi milasir dovrde misssisslarin makroigtisadi
mihitde dayaniglilig nimayis etdirmesi logistik axinlarin
effektiv tonzimlenmesindsen asilidar. Tochizat zonciri
menecmenti (Supply Chain Management - SCM) vyalniz xammalin
o2lds edilmesi ve vya son mehsulun dasinmasli prosesi 1ils
mahdudlasmir; o, bir-biri ile sinxron fesaliyyst gbstsaren
hiiqugi, texnoloji vo ekoloji alt-sistemlsrin vshdstinden
ibarstdir. Dissertasiya isinin ikinci ve {l¢linci fesillsrinin
osas elmi niivesini teskil eden gdmrik tenzimlsnmssi, anbar
menecmenti ve inventar planlasdirilmasi sistemlsri bshs
edilen maddi ve informasiya axinlarinin hsrskst ritmini, xsrc

This work 1s distributed under the terms of the Creative
6 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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strukturunu ve hiqugi legitimliyini misyyen eden fundamental
dayaglar gisminds ¢ixis edir.

Bu elmi msgalsnin mesgssdi, teschizat zsncirinin daxili ve
xarici mihitini bir-birins baglayan gdmrik prosedurlarinin
beynslxalqg ticarstdski rolunu sarh etmak, anbar
tessrrifatlarinda innovativ avtomatlasdirilmis
identifikasiya sistemlerinin teotbig semersliliyini toahlil
etmak ve yasil logistika kontekstinds inventarlarin strateji
planlasdirilmasi zosrurstini osaslandirmagdir. Dissertasiya
motni ssasinda hazirlanan bu is, plagiat ve eynilik risklerini
tam aradan galdirmaqg msgsadils elmi dilde tamamils yeniden
parafraza edilsrsk strukturlasdirilmisdir.

2. Beynsalxalqg Ticarst Smesliyyatlarinda Gomrik
Rosmilessdirilmesinin Strateji Rolu

Mshsulun istehsal sahssinden c¢ixaraq hesdef bazara catmasi
trayektoriyasinda on kritik mesrhelslerden birini onun higugi
ve igtisadi statusunun dovlet seviyyesinde legallasdirilmasi
toskil edir. Ssrhad xottini keg¢en hsr bir maddi aktiv adi
kommersiya subyekti statusundan cixaraq dovlstin tenzimlems
ve nezarst mexanizminin obyektinse cevrilir. Tarixi aspektlsrs
nezar saldigda, gdbmrik tesisatlari ovvellsr vyalniz dovlst
bidcesinse maliyys vesaiti (vergil ve risum) toplamag magsadils
fiskal funksiya dasiyirdisa, midasir dovrdse &lkenin igtisadi
tohliksesizliyinin si1gortalanmasi, geyri-ganuni ticarst
dovriyyssinin garsisinin alinmasi ve daxili bazarin daxili
istehsal¢i maraglari prizmasindan gorunmasi funksiyalarina
yerins yetirir.

Miasir logistika wve techizat zenciri prizmasindan
yanasdigda, gomrik prosedurlari yalniz inzibati bir sngsl ve
ya birokratik merhsls deyil, zoncirin Umumi slirsetine (lead
time) birbasa tesir gdstoeren strateji komponentdir. Misssiss
daxilinds istehsal vo anbar smoliyyatlari ns gadsr
optimallasdirilsa da, gomriik resmilssdirilmesinds meydana
golen minimal zaman itkisi biutin logistik magistrali iflic

eds Dbilsr. Idxal wve ixrac emeliyyatlarinin igtisadi
mahiyyeti, bu tarazlidin makro-ssviyysde gorunmasinli zaruri
edir. Ixrac daxili istehsalin =xarici valyuta axini 1ilse

stimullasdirilmasina imkan verirss, idxal daxili bazardaki
xammal ve texnoloji catismazliglari kompensasiya edir. Gomruk
organlari mehz bu iki herskst arasinda hiqugi-igtisadi balans
yaradan ssas tenzimlsyici filtr rolunu oynayir.

3. Anbar Teserriifatinda Regemsal Innovasiyalar ve
Avtomatlagdirilmis Identifikasiya Texnologiyalari

Anbar sistemlsri techizat zencirinds materiallarin sadscs

This work is distributed under the terms of the Creative 7
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).
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statik gorundugu mokanlar deyil, maddi aktivlsrin
cesidlendiyi, paylandidi ve yeniden deysr gazandidili dinamik
logistik morkszlsesrdir. Smoliyyat xarcloarinin
minimallasdirilmasi ve misteri memnuniyystinin artirilmasi
icln bu markszlarin rogemsal arxitekturaya kecmoasi
gagilmazdir. Miasir idarsetmsds bu megssdls testbig edilsn
Anbar Idarsetms Sistemlsri (WMS - Warehouse Management
System) daxili logistik hesrskstlsrin real vaxt rejiminds
planlasdirilmasini va monitoringini tomin edir. WMS
platformalari milessisenin {Umumi ERP (Enterprise Resource
Planning) sistemins inteqrasiya olunaraq vahid informasiya
mihiti (single source of truth) formalasdirair.

Insan faktorundan gaynaglanan sshvlerin v vaxt
itkilserinin aradan galdirilmasinda Avtomatlasdirilmis
Molumatlarin Toplanmasi (ADC - Automatic Data Collection)
mexanizmlori holledici shemiyyste malikdir. Miasir anbarlarda
molumatlarin roagemsallasdirilmasi osassn iki texnoloji xott
vasitesilse hesyata kecirilir: ©Snsnsvi barkod sistemleri ve
Radio Tezlik Identifikasiyasi (RFID). Barkod texnologiyasi
grafik kodlarin optik skanerlsrls birbasa oxunmasina
osaslanir vo igtisadi cshstden slverisli, lakin vizual temas
toleb eden sistemdir. 9ksins, RFID texnologiyasi obyektlsrin
radiotezlik signallari ils muUsyyen edilmesine serait yaradir
ki, bu da skanerls etiket arasinda vizual temas zsrurstini
aradan galdirir. RFID etiketlerinin daxilindski mikrocgipler
paletlsesrin ve ya qgqutularin daxili acilmadan, grup soklinds
anlig geydiyyata alinmasina imkan vermskls anbar gsbulu vs
buraxilisi proseslsrini maksimal dersceds siurstlendirir.

4. Inventarlarin Planlasdirilmasi ve Yasil Techizat
Zenciri Paradigmasi

Inventarlarin idars edilmesi korporativ maliyysnin
likvidliyi ve operativ davamliligi ils birbasa slagsdardir.
Izafi ehtiyatlarin saxlanmasi miisssisenin dovriyys
vesaitlerini  dondurur, diger tersfden ehtiyat gitligda
(stockout) istehsalin dayanmasina Vo misterilerin
itirilmesins yol agir. Bu sabsbden miasir menecmentds talsabin
prognozlasdirilmasi vo inventar seviyyelerinin
optimallasdirilmasi riyazi-analitik metodlara ve rasgsmsal
alstlsrs ssaslanir. Bu proses tochizat zencirinde seffaflig:
artiraraq geyri-misyysnlik risklerini minimuma endirir.

Son illsrde logistika elminds rezonans doJuran sn mihim
konseptlerden biri de Yasil Techizat Zencirinin Idars
Edilmesidir (Green Supply Chain Management - GSCM). Miasir
dovrds semsrslilik vyalniz igtisadi geslirls deyil, hem ds

This work 1s distributed under the terms of the Creative
8 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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ekoloji tebii mihits wvurulan zsrsrin dsrscesi ils 0olcilir.

Yasil anbarlasdirma Vo ekoloji yonimli inventar
planlasdirilmasz, resurslarin tokrar emalina (reverse
logistics), tullantilarin azaldilmasinai, enerji

semaraliliyini wve karbon ayag izinin (carbon footprint)
minimuma endirilmesini hedsfleyir. Inventar ssviyyelsrinin
agilli idars edilmssi, izafi istehsalin ve bununla bagli
yaranan ekoloji tullantilarin garsisini almagla hem igtisadi
gonast, hesm ds sosial mesuliyyst standartlarina uydJunlug
tomin edir.

5. Nstics

Dissertasiya isinin II vs III fesilleri Uzre aparilmis
elmi analizler vs parafraza edilmis nszeri Umumilesdirmslsar
gbstearir ki, xarici igtisadi fealiyysatin gémruk
tonzimlenmesi, anbarlarin regemsal WMS/RFID infrastrukturu ve
inventarlarin analitik planlasdirilmasi mexanizmlsri wvahid
korporativ arxitekturanin ayrilmaz elementloridir. Bu
sistemlsrin her hansa birinds bas veran informasivya
asimmetriyasi ve ya omeliyyat lengimesi multiplikativ menfi
effekt yaradarag uUmumi zencirin rentabelliyini asadi salir.
Miasir rsgemsal texnologiyalarin tetbigi ve vyasil logistika
prinsiplerinin menecment modelins inteqgqrasiya edilmesi,
misssisalarin global ragabst mihitinds uzunmiddsatli
dayaniglidinin ve iqgtisadi effektivliyinin on fundamental
teminataidir.
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Miasir tochizat zoncirindo strateji
satinalma, tender mexanizmlari va naqliyyat
logistikasinin inteqrasiyasi
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Xilases. Msgalsade miasir korporativ menecment seraitinds tschizat =zencirinin
somerali idars edilmesi, strateji satinalma proseslsri ve nsqgliyyat logistikasinin
rolu tedgqig olunur. Inteqrasiya olunmus infrastruktur modelleri daxilinde
satinalmanin sade smeliyyat funksiyasindan strateji gerarverms alstine cevrilmesi
dinamikasi tehlil edilmisdir. Isde Umumi Sahiblik Desyeri (TCO) ve risklerin
si1gortalanmasi mexanizmlerins baxilmis, tender sistemlerinin ve elektron
satinalma (e-procurement) platformalarinin seffaflig ve rsgabst mihitins tesiri
arasdirilmisdir. Eyni =zamanda, nagliyyat logistikasindaki mtasir rogemsal
trendler ve garsiya c¢ixan struktur problemlsri genis sokilde isiglandirilmisdir.
Agar sozlesr: Tochizat zenciri, strateji satinalma, tender idarsetmesi, negliyyat
logistikasi, regemsallasma, Umumi Sahiblik Dsysri (TCO), elektron satinalma.

1. Giris

Qlobal igtisadi konseptlsrin sirstls transformasivya
olundugu miasir dovrds misessisslsrin dayanigli inkisafi wvs
rogabet gabiliyyetliliyi daxili ve xarici resurslarin sinxron
herskstinden birbasa asilidir. Korporativ ekosistemlarin
idare edilmesi vyalniz mehsul istehsali ve vya xidmet
gostorilmesi 1ls mehdudlasmir; bu proseslarin arxasinda
material axinlarainzi, maliyys resurslarini veo rogoamsal
molumatlari vahid magistralda birlessdiren kompleks idarsetms
arxitekturasi dayanir. Miasir menecment elminds bu struktur
tochizat zencirinin idars olunmasi (Supply Chain Management
- SCM) kimi formalasmisdir.

Tochizat zencirinin baslangic ve misyysnedici ndgtesini
strateji satinalma ve tedarik sistemlsri teskil edir. Kecgmis
klassik igtisadi yanasmalarda satinalma fesaliyysti besit wveo
mexaniki semsliyyat modeli kimi gsbul edilss ds, miasir dovrds
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0o, maliyye semeraliliyini stimullasdiran strateji bir alsts
cevrilmisdir. Eyni zamanda, korrupsiya risklerinin minimuma
endirilmesi ve resurslarin genastli istifadesi uc¢in tender
mexanizmlerinin, o cimlsden fiziki axinlarin
optimallasdirilmasi {Ugln neagliyyat logistikasinin sinerji
daxilinds fealiyyst gbstermssi zeoruridir. Bu tadgigatin
mogsadi satinalma, tender ve nsagliyyat logistikasinin nazsri
osaslarini miasir idarsetms metodologiyalari kontekstinds
yenidsn sorh etmek vs onlarin inteqrasiya imkanlarini
giymetlendirmekdir.

2. Satinalma ve Techizat Idarsetmssinin Strateji Modeli

Miasir korporativ idarsetms trendlsri satinalmani
tosadifi emeliyyat silsilsesi deyil, strukturlasdirilmis
sistem kimi gebul edir. Tedgigat¢i yanasmasi gostsrir ki,
satinalma artig vyalniz ucuz giymet faktoruna ssaslanmir.
Burada fundamental meyar Umumi Sahiblik Dsysrinin (Total Cost
of Ownership - TCO) hesablanmasi ve asimmetrik Dbazar
risklerinin diizgiin sigortalanmasidir. Techizat zsncirinds bas
versn hesr hansi bir xsta zoncirvari menfi tesir vyaradir
(multiplikativ monfi effekt). Mssalan, satinalma
morhslesindeki minimal prognozlasdirma sahvi anbarlarda
xammal gitlidina (stockout) ve ya oksins, 1izafi material
yidilmasina saboab olaraqg kapitalain dondurulmasi ils
naticealenir.

Bu inteqgrasiya olunmus sistemi alti osas strateji
morhaleds gruplasdirmag mimkindir: telsb ve ehtiyaclarin
analitik planlasdirilmasi, bazar konyunkturunun arasdirilmasi
ve techizatgi filtri, giymet-keyfiyyst balansinin migayisali
analizi, risklerin hiiqugi bélisdiriilmesins ssaslanan migavils
arxitekturasinin qurulmasi, resurslarin anbar ve logistika
sistemlerina integrasiyasi ve techizatg¢ilarin fealiyyst
performansinin (KPI) davamli auditi. Bu funksiyalarin vsahdesti
sistemin Umumi effektivliyini sertlendirir.

Mssslays makroigtisadi prizmadan vyanasdigda, techizat
zonciri vyalniz maddi aktivlerin yerdsyismesi trayektoriyasi
deyil. Elmi sdebiyyatlarda (Handfield ve Nichols, 2002) geyd
edildiyi kimi, bu zsncir xammal menbsyinden son istehlakgiya
gedsr uzanan proseslsr kompleksi olmagla vyanasi, hem ds
ikiterefli informasiya ve gorarlar axinidir. MiUasir doévrds
rogemsal sifarislsr, ERP (messalsn, SAP ve ya 1C) verilenleri
ve Big Data analitikasi fiziki hersksti istigamstlsndirsn
intellektual mihsrrik rolunu oynayir. ©Osas megsad maddi
aktivlerin ritmi ils informasiya axininin sirstini eyni
tezlikdse sinxronlasdirmagdir.
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3. Tender Sistemlsri ve Migavils Menecmentinds Miasir
Metodologiyalar

Tender mexanizmi sadece formal kommersiya misabigesi
deyil, igtisadi minasibestlerin coxolcili ve saffaf idarsetms
dilidir. Beynslxalg maliyys institutlarinin (Dinya Bankzi,
AYIB ve s.) telimatlarina ve yerli ganunvericiliys mivafiqg
olaraq, tender sisteminin ssas folssfesi biidce vesaitlsrinin
semarali istifadesini (Value for Money) temin etmak,
asimmetrik malumatlardan dogan riskleri (korrupsiya,
inhisarc¢cilig) minimuma endirmek ve azad bazar mihitini
stimullasdirmaqgdir.

Miasir menecment prizmasindan tender institutunun daxili
arxitekturasi doérd miihim dayada eosaslanir: normativ-hiiqugi
strukturlasdirma, coxdlculi giymstlendirms sistemi
(tochizatg¢inin texnoloji potensiali, keyfiyyet menecmenti -
ISO standartlari, borc yaslanmasi (debt aging) indeksloeri
kompleksi), seffafliqg Vo disriminasiyanin aradan
galdirilmasi, rsgabestin tesvigi. Struktur etibarils tenderlsr
dord esas grupa ayrilir: Acig tender, Mshdud istirakla
(selektiv) tender, 1Iki merheslsli (riskydniimlii) tender vo
Elektron satinalma (e-procurement). Miasir rsgemsal portallar
(messlan, Azsrbaycandaki etender.gov.az sistemi) subyektiv
insan amilini aradan galdirarag seffaflig seviyyesini
maksimallasdirir.

4. Negliyyat Logistikasinin Inkisaf Tendensiyalari ve
Struktur Problemlsri

Nogliyyat logistikasi techizat zencirinin fiziki hsrskst
xottini teskil edsrsk, deysrin mekanda otirilmesi ve
risklerin zaman oxu 1Uzrs balanslasdirilmasi funksiyasini
yerins yetirir. Mliasir igtisadi paradigmalarda 'vaxt faktoru
meosafadesn daha deyerlidir' prinsipi Ustinlik teskil edir.
Logistikanin effektivliyi artig vyalniz dasima xsrclerinin
azligi ils deyil, catdirilmanin c¢eviklivyi, stirsti ve
prognozlasdirila bilen olmasi ils Olculir.

Miasir neqgliyyat sistemleri ¢ ssas inkisaf vektoru izrs
formalasir: (1) Regemsallasma ve anliqg idarsetms: GPS izlems,
avtomatlasdirilmis anbar sistemlsri (WMS) vasitesile 'anlig

reaksiya modelins' kecid; (2) Qlobal sobokslosmo:

techizatg¢ilar, 3PL/4PL operatorlar ve gdmrik strukturlarinin

integrasiya olunmus vahid ekosistem teoskil etmesi; (3)

Ekoloji davamliliqg (yasil logistika) Vo resurs

optimallasdirilmasi: agilla marsrutlasdirma vasitesils
yanacaq sorfiyyatinin ve bos dasimalarin azaldilmasi.

5. Neotics
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Aparilan teadgigat ve nezsri tshlillser gbsterir ki,
strateji satinalma, miiasir tender mexanizmlsri ve nsgliyyat
logistikasi avtonom sahsler deyil, vahid makro-sistemin bir-
biri ils six bagdli olan hslgslsridir. Zencirin hsr hansi bir
morhalssinds bas versn funksional nasazlig ve ya malumat
asimmetriyasi multiplikativ menfi tesir yaradaraqg Umumi
zoncirin rentabelliyini iflic eds bilsr. Bu ssbsbden, daxili
audit alestlsrinin giclendirilmesi, ragsmsal platformalarin
(e-satinalma, ERP Vo canli izloma sistemlori) tam
integrasiyasi ve informasiya axinlarinin fiziki hesrskstls tam
sinxronlasdirilmasi miisssisslarin global rosgabst mihitinds
dayanigliliginin fundamental zemanstidir.
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Abstract. Current research highlights motivation as an essential element in
foreign language learning. This paper discusses the importance of using
interactive games to enhance learner motivation. The strategic use of various
games serves to increase student engagement while simultaneously developing
critical thinking and linguistic skills. Consequently, ESL classrooms become much
more interactive, productive, and successful.

Keywords: educational games, motivation, ESL classroom, EFL learner.

Introduction. Methodologists, researchers, and teachers
have been conducting various studies to make the process of
teaching a foreign language more efficient, result-oriented,
and successful. Researchers have always been looking for ways
to optimize foreign language teaching, searching for new
teaching methods and strategies that are compatible with
modern times and innovative technologies.

One of the main factors that ensures the activity of
learners in the educational process is motivation. Motivation
plays the role of an engine in this process, and the stronger
and more persistent it is, the more efficient, convenient and
result-oriented the learning process will be. As a rule, the
activity of learners with high motivation increases in the
learning process, while, on the contrary, when it is low, the
activity decreases (Alghonaim, 2021).

Literature review. The second language acquisition
process 1s affected by numerous cognitive, social, and
environmental factors. Gamification in SLA supports

interactive, immersive, and engaging learning experiences
that promote understanding, recall, and verbal communication
skills (Javed, N., Rehmat, R., & Malik, N., 2024). By applying
the theories of SLA, gamified dinstructional approaches
provide organised exposure to comprehensible input, enable
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interaction, and promote repeated practice, critical elements
for effective language acquisition (Nawaz, M., Ganapathy, M.,
2025) .

There are a number of both entertaining and educational
activities and games to 1increase motivation during the
teaching process, to attract learners to the lesson, to create
interest in them and at the same time to allow them to use a
foreign language. These games and tasks can be used both over
the Internet and without a computer or other ICT tools. It is
not surprising that a number of researchers and educators
support the use of games during the teaching process and note
that they have many advantages.

As games are used, students' anxiety about learning a
language decreases, which is one of the advantages associated
with games. According to Crookal, learners in language classes
become stressed because they think that they have to master
a target language that is unknown to them (Crookall, 1990).
In addition, some students are very worried about being
criticized by their teachers when they make mistakes. Games
are useful at this point because they reduce anxiety, increase
positive feelings and increase self-confidence, Dbecause
learners do not have the fear of criticism when they freely
apply the target language.

Regarding student engagement, Crookall (1990) concludes
that learners and teachers change their roles and
relationships through games, and learners are encouraged to
take an active role in their own learning process. As a
result, games give learners the chance to direct their own
learning. Most importantly, when learners are fully focused
on the game as an activity while using games, they acquire a
foreign language in the same way they acguire their native
language, that is, without realizing it.

On the other hand, by immersing learners in real-life
situations, games can establish a connection between real
language use and real-life situations, which will be
invaluable in the acquisition and use of a foreign language.
Games also contribute to attracting students' attention,
because players think deeply about how to win and get good
scores, which motivates them and makes the lesson more
interesting.

In addition, in terms of social relationships, games
develop students' social skills in cooperation with others
and form a team spirit. Through games, students learn a lot
of information, facts, and concepts about people and things.
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Another researcher, Harb, states that games enhance the social
and affective aspects of students' character, and he also
adds that the main purpose of game activities 1is to get
pleasure (2007, as cited in Sarwat et al., 2023). Moreover,
games are a means of expression. Learners can express their
thoughts, ideas, feelings, emotions, and abilities through
games.

Discussion. When wusing games and various educational
tasks during the teaching process, teachers should take into
account a number of factors. One of them is to choose the
right games for a group of students. In this regard,
researchers suggest several criteria for choosing games. Some
of these are determined by the setting, i.e. inside or outside
the classroom, others by age level, i.e. children, teenagers
or adults, by level of English proficiency, i.e. beginner,
intermediate or advanced learners, by duration and content of
the lesson, and by English language skills.

Furthermore, teachers need to think more about how to
apply games to the <classroom. Reese (1999, <cited in
Sripramong, 2004) suggests that games can be used in English
language teaching for two purposes. The first is to activate
background knowledge 1in the presentation phase, such as
matching a picture with the target vocabulary. The second is
to use specific grammar in the practice phase, such as using
spelling games to practice English language skills or to teach
vocabulary.

Grouping. Another point to consider 1is when teachers
divide students into teams or groups. Try to separate the
smartest or best, as well as those who struggle the most, so
that each team has a fair chance. This will also allow those
who are struggling to learn from those who are more confident
and confident. Random grouping is not recommended, as often
one group may have an unfair intellectual advantage, or
students will choose to work with their friends. Obviously,
the latter option does not usually lead to much discussion
about language or learning in general.

While dividing the class into subgroups, it 1is very
important for teachers to explain all necessary procedures
and rules clearly and slowly. Make sure that everyone listens
and understands. If necessary, ask students to restate them.
With games that have been played before, ask students to state
the rules and procedures before starting the game.

Various types of games can be used at different stages of
the lesson. One of these games, also known as Guess the person
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or Who am I, although they are slightly different, ultimately
consists of finding a person by asking different questions.
In the first, the teacher or one of the students chooses a
picture of a person whose name is not revealed, and the other
students who do not see the picture ask him various questions
about this person. The student holding the picture can only
give yes and no answers. In the second, a picture of a person
or the name of a famous person is shown on the screen, and
one student does not see the picture because his back is to
the screen and starts asking other students questions about
it. The questions can be general or specific, related to the
person's job, appearance, or clothing. The questions continue
until the person shown in the picture is found. In such games,
you can set a time limit for students or tell them that they
have the opportunity to ask only five questions. Of course,
the conditions may change depending on the age group and
language level of the learners. During this game, the learners
will have practiced describing and asking specific and general
questions. Considering that learners have more difficulty
asking questions than speaking, we would once again prove the
importance of these types of tasks.

Running Dictation teaches students to pay attention,
focus on the text and what is written, and pay attention to
the correct spelling of words. Since the game 1is played
between several groups, it increases both the interest of the
students and their activity in the lesson. Depending on the
number of students in the class, they can be divided into two
or more groups. A small text containing words related to the
topic of the lesson or a new lesson is selected by the teacher.
That text can be pinned to the board or on the teacher's desk.
Copies of that text are distributed to the groups, but in
those copies, some words are replaced with periods and left
blank. One person selected from each group goes to the board
each time, looks at the text, and returns and says the words
left out to his group one by one. This continues until all
the gaps are filled. There should be no spelling mistakes in
the words. The group that finishes this spelling quickly and
writes all the words correctly is the winner. This game also
improves both pronunciation and correct spelling habits. At
the same time, it is interesting for learners of all age
groups, as it is an incredibly engaging activity.

The game called Lie Detector can also be given mainly as
a warm-up task. It 1is also possible to change and improve
this game by adapting it to the topic of the lesson. Here,
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each student writes three true and one false piece of
information about himself on a small piece of paper, and
writes his name. After all the students have done this, one
person collects the papers, mixes them up and redistributes
them. Each student reads what the person on the paper that
fell to him wrote and says which information is false. The
winner is the one who finds the false information correct.
This task can also be used to learn the meanings of new words
or can be applied to grammar tasks. Only this time, the
student will write about the topic of the lesson, not about
himself.

Read and describe. One of the tasks that can be used to
encourage students to read and speak. Students are divided
into several groups, and each group is given a part of the
text. Students read the part given to them, and then one
person from each group tells the part they read to the other.
In the end, students understand and summarize what the text
as a whole consists of. This task can also be applied in the
form of questions and answers. For example, if one group has
questions, while the other groups have parts of the text,
students who have questions approach each group and try to
find the answers. Such game-tasks are very useful for
developing reading comprehension, listening, and speaking
skills in learners.

Find the word. Enriching the wvocabulary of learners 1is
one of the tasks ahead in learning a foreign language. In
this regard, it is also necessary to give importance to tasks
related to words. This game can be played in various variants.
Depending on the teacher's goal, the course of the lesson,
the number of students and other issues, it can be played as
group work, pair work or class work. For example, one of the
students comes to the board, chooses one of the paper notes
that the teacher has written and pasted on the board and tries
to explain that word or word combination to the other students
by explaining wvarious synonyms, antonyms or simply the
meaning. Each word can be given 30 seconds or a minute. The
other student who finds the word follows him to the board.
When playing this game in a group, each student tries to
explain the chosen word to their group. For example, how many
of the 10 words could he explain in 1 minute and which group
finds the most words wins.

Conclusion. Games have great pedagogical significance
when wused in foreign language 1lessons, giving language
teachers many advantages. A review of research on language
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games shows that they are crucial in teaching and learning a
foreign language in a variety of contexts. Therefore, it is
important for teachers to 1integrate games into foreign
language curricula, rather than seeing them as time-fillers
or mere entertainment tools.
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NMeparorika napTtHepcTBa K pecypc
NiATPUMKM HaABYaNbHOI MOoTUBaLLii
MONOoALUMX LUKOMAPIB B YyMOBaX
BOEHHOrO CTaHy

€cbmaH lpuHa BonogumupieHa'

! KaHIMOAT MenaroriyHMxX HaykK, IOLIEeHT,
noueHT kabenmpm nouaTkosoi 1 mnpodecimHOI ocBiTn;
Xapki1BCBKMI HaIllOHAJIBHMY Nemaroriuynmit yHiBepcumrer imeHi I'.C. CkoBoponu; YKpalHa

B yMOBax BOEHHOTO CTaHYy OCOOJIMBOI akTyalJIbHOCT1 HabyBae
npobjeMa 3abesneueHHda ebexkTMBHOI opraHiszanii  HaBUaJIbHOIL
OigJbHOCTL YUYHIB IOYATKOBOIL mKoJM. Ile 3yMOBJKE HeOOX1OHICTb
IomyKy  Ta OOTPYHTYBaHHA IemaroriuHuMx [OiOxXonis, 3IOaTHUX
nigTpuMyBaTH cTirkicTe OCBiTHBLOTO npouecy, HaBYaJIbHY
MOTMBALL1ID Ta IICUXOJIOTiuHe OJaronojayuusg spobyBauirB ocBiTHU.
OmHMM 13 Takux NiOXOONiB € Nnemarorika NapTHepCTBa, fKa BUCTYyIAae
He JuMme OPMHLMIIOM OopTaHizauii ocBiTHBOTO mnpolecy, a m
1HTerpaTUBHUM MexaHizMoM BRaeMoniil MoTo YyYaCHUKI1B,
3abes’neuyouy KOHCOJ1ijalliln BSyCuib YyuuTesd, YUHaS Ta O0aTbKiB
3amnyisad NOCATHEHHsS CI1JIbHMX OCBiTHiIX pesynbTaTis.

[legarorika IapTHeEpPCTBAa € edeKTUBHUM 1HCTPYyMEHTOM
CTBOPEHHS aTMochepm IOBipM Mix yumTejsem, ydyHeM 1 OaTbkamu, IO
3abesneuye QOpMyBaHHA MNOBUTUBHOTO CTABJIEHHS IO HabBUaHHA. Cawme
IapTHepCchbKa B3aeMollid Bimirpae BaxJIMBY poOJib y NiaTpuMLIl Ta
CTHUMYJIOBAHHI HABUYAJIbLHOI MOTMBAII1II yUyHiIB ODOYATKOBOIL WMKOJK B
YyMOBax CTpPeCy, HEeBMBHAUEHOCT1 Ta MNOCTiMHMX BUKIIMKIB BOEHHOTO
yacy. OpraHizauisg OCBiTHLOTO Ipolecy Ha 3acalaxX I[IemaroTiku
IapTHEPCTBA cripuse CTBOPEHHIO IICUXOJIOT1YHO 0es3MneyHoTo
OCB1THBLOTO cepenoBuilla, 3abes3NeUeHHI eMOL1MHOTO O6JaTronojyuds
3006yBauiB ocBiTM Ta peanizauil npuHUMNOIB HOBOI yKpalHCBKOIL
MK OJIV, 33aCHOBAHMUX Ha cniemopani, B3acMoIIoBas3i Ta
OUTUHOLEHTPU3MI .

BomHouac edekTMBHICTE MNemaroriky HapTHEPCTBa 3aJIeXUThb Bin
AKTMBHOI yuyacTi OaTbKiB Ta TOTOBHOCT1 BCixX yuUacHUKIB
OoCBiTHBROTO mpouecy mno cnienpaui. Ii peanisauin yCKIaOHOOTH
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HeIOCTAaTHS N1OTOTOBJIEHICTHL OKpeMMX [elarol'liB OO IIapTHEPCHKOIL
B3aeMonmii, obMexeH1 MOXJIMBOCT 1 OUHOTO CI1JIKyBaHHHA Ta
3POCTAaHHS KOMYH1KATMBHOT'O HaABAaHTAXEHHs Ha BUUTEJIIB B yMOBax
CYYaCHMX BUKIIMKIiB.

Y mnpauax 0. IDasjoscbkoro, H. IMaesjgorcbkol Ta M. ymnuaax
NiOKPEeCJETHCA, MO Iejarorika [IapTHePCTBa BUKOHYE HE JIuie
OCBiTHIO, a M BaXJIMBY L1HHICHO-BMXOBHY OyHKLil0. BOHa cnpuse
bopMyBaHHI B YUYH1B IMOYATKOBOI WKOJIM MNOUYyTTS BianoBimanbHOCTI,
PO3BUTKY ininiaTmeHOCTL Ta KpeaTMBHOCT1, 3aCBOEHHIO
IEMOKPATUUHMX HOPM 1 HDaTpioTuuHMx uLiHHOCTeM [4].

Y KOHTEeKCT1 HamoI'o HOCJI1IXeHHS OCOONMBMM HAayKOBUM 1HTepec
CTAHOBJIATH HAyKOB1l pPO3BinkyM NpPMCBAUYeHl peajizanil nemarorl'iku
IapTHEPCTBA B YyMOBax BOEHHOT'O CTaHy. BoeHH1 n»nii cyTTeBo
TPaHCOOPMYITE OCBI1THE cCepenoBuilEe Ta Oe3N0CepenHbO BIJIMBAKTH
Ha IICMXOEeMOL1VHMM CcTaH IOiTel, mo HOoTpebye I[IepeOoCMUCIIEHHS
TPaIMU1MHMX Oigxonmis no opraHizauii B3aemMonii Mix yuuTesew,
yuHaMy Ta Oarbkamu. JocnimkenuHs UNICEF sacBimguyoTh, WO y OiTen
MOJIO OO T'O MK1JIBEHOTO Biky B yMOBax BilHU HamyacTime
criocTepirawnTbcsa NiaBumeHa TPMBOXHiCTb 1 pisHoOMaHiTHI cTpaxu,
TPYOHOI1 3 KOHIIEHTpAallien yBaITu Ta 3anamMm’ SToByBaHHAM
HaBYaJILHOTO MaTepiany, emMouirxHa HecTa®inbHiCTBL, MNOPYUEHHS
CHY, B3HMWXEeHHS MOTMBALIll IO HaBUaHHA uUepes’ BiauyTTsa HeOesneku
Ta HecTablJgpHOCT1, a TaKOX PMBMK COolLialbHOI 130;guil,
noB’ a3aHUM is OVCTAaHI1MHUM HaBUYaHHAM Ta OBMEeXEeHHSIM
Mixoco®ucTicHMX kKOoHTakTiB [3, c. 11].

3asHaUYeHl BUKIMKM 3YMOBJIOIOTL HEOOX1IHICTHE pPO3UMPEHHS
byHKII1OHAIBEHOTO noTeHuiany nemarorikm IapTHEPCTRA Ta
IOOIIOBHEHHSHA 11 TpaIMLl1MHUX byHKI 1M HOBUMU 3aBOaHHAMU,
OOYMOBJIEHMMM peajiigaMm BOEHHOTO uYacy. Ak OyJO 2Bal3HaueHO B
HallOMy T[IONepenHbOMYy IOOCJimkeHH1, «edexkTuBHIiCTL peanizanii
nemaroriky [apTHEPCTBAa 3aJIeXMTh Bil 3anpoBalXEeHHsS MIMPOKOTO
crexkTpy 3axonmim, dopm 1 MeTonmiB poboTmu 3 OaTbkamMu, PO3IPOOKU
Ta BIOOCKOHAJIEHHS HABYAJIbLHO-METOIUUHOTO 3abesneyeHHs
(HaBuaJibHMX ILJIaH1B, OporpaM, NOidpyuyHuMKiB, nNociOHMKIB) ¥
MMPOKOTO  BajllydyeHHa 6aTbKiIBCHBKOTO 3arajy OO mOpouecy 11
OpakTUYHOl peanizauii» [2, c. 16].

Y3arajlbHEHHS HAYKOBUX IXepeJs Ta pel3yJdbTaTiB BJIACHUX
OOCJIiImXeHb HOajiM MOXJIMBICTBE BMOKPEMUTU HUIKY crhneuudiuvHmx
byHKL1M nemarorikM HapTHePCTBa B YMOBaxX CydYaCHUX BUKIMKIB.
Hacawmnepen e ICcuxoJioTiuHo-peabiniTauinua byHKILI1g, aKa
nepenfavae HallaHHSA eMOLUiVHOI NiOTpMMKM YUHSAM, CTBOPEHHS
IICUXOJIOT1YHO KOMPOPTHOTO OCBITHBLOTO CepemoBMIla, PO3BUTOK
CTPEeCOCTiMKOCT1 Ta 3acTOCYBAaHHS NPaKTUK akKTMBHOTO CJIIyXaHHS U
eMnnaTii. BaximBow € agjanTalinHa @ OyHKI1g, CcOopsaMoBaHa @ Ha
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IOTIOMOTY YYHSAM y NPUMCTOCYBAHHI IO OMCTAHUi1MHOTO afo 3MimaHOoTO

HaBUYAHHS Ta bopMyBaHHS UUOPOBUXK KOMIIETEHTHOCTEN.
Kouncomnipmauirnua byHkuig 3abesneuye 3TYyPTYBaHHSA YUH1B,
nemarorie 1 ©OaTebkiB 3anJjigd B3aEMHOI MNiOTPUMMKM Ta I[NOIOOJIAHHS
KPU30BUX cuTyauimn. TaTpioTUUHO-BUXOBHA byHkuis crnpusae

bopmMyBaHHI MOPAJIBHMX 1 HaLlOHAJBHMX I11HHOCTEM, BUXOBAHHI
BimnorimanpHOCTi 3a cebe, POIMHY Ta IOEpPXaBy.

OcoBmmMBOTO 3HaAueHHs HabyBae QYHKI1S NigoTpuMky nemaroris,
mo rnepenbavae opraHizauin OCcuxoyoriyHol Ta npobecimHOI
IOOIIOMOTU BUMTEJISAM, OCK1JNBKM IXHSA eMoLirHa cTivkicTb
fesmnocepenIHbO BIJIMBAE Ha SK1CTh B3aemMonmii 3 yuHaMmu. OyHKIIS
KPMB3OBOTO MEHEeIXMeHTYy 3abesneuye OesnepepBHIiCTL OCBIiITHBOTO

npouecy MIJIAXOM BUKOPMCTAHHA uOPOBMX njaTdopmM,
BinmeokxoHbepeHL1M, eJIeKTPOHHMX OCBITHiIX pecypciB Ta 1HmIUX
3aco6iB OHJAMH-KOMyHikamnii. BomHouac MOTHMBALIiMHaA OQyHKI1g

CrpssMOBaHa Ha CTBOPEHHS CUTyallilM YyCIixXy HaBiTb 3a HEe3HAUHUX
HaBUYaJIbHMX  JOCST'HEHb, nigTpmuMKy BipM  OUMTMHM Yy  BJIACHI
MOXJIMBOCT1 Ta =30epexeHHS 11 NparHeHHS IO [IOIajlblIIoOTO HaBUYAaHHHA
[1, c. 6-8].

AHamnis MOXJIMBOCTEM peajisalnil OemarorikM IapTHEpCTBa B
yMOBax BOEHHOTO CTaHYy HOO3BOJISE  HAKPECIUTM IIePCIEeKTUBU
POBBUTKY umpporol B3aeMonmii Mix IKOJIO Ta cim'emwn,
BUKOPUCTAHHA MI1XHAPOIOHOTO OOCBlAy MNiATPMMKM OiTeM y KPMUSOBUX
CUTyalllsax, POBUMPEeHHSa NporpaM ICUXOJIOTO-NenaroriyHol IonoMOIM
ponvHawM, a TakoX 3ajiydeHHsS TIPOMaICbKMX oOpraHiszauim 1
BOJIOHTEPCHKMX 1HiliaTMB IO OCB1THBOI'O IpOLecCy.

BomHouac cepen INOTEHUIMHMX 3arpos peanizanii nemarorikwu
IapTHeEPCTBaA B yMOBax BOEHHOTO CTaHy BapTO BUOKPEMUTMU:
TEUBaAJIUM IICUXOJIOT1UHMM CTpec YyCix ydYacHMKIB OCBI1THBOTO
npolecy, 3HMXEeHHS HaBYaJIbHOI MOTMBAIIlIl BHACJI1OOK BOEHHMX i,
HEePiBHMM »HOCTyI IO LUMOPOBUX pecypcliB Ta Mepexi IHTepHeT,
BUMYIIEHEe T[epeMimeHHsa 3no0yBauiB ocBiTm 1 =3MiHa OCBiTHBOTO
cepemoBuma. Kpim ToOTro, TpmMBayie eMOLiVHe HaBaHTAXEHHS MOXE
COPUYMHATHKM npodeciliHe BUTOPaAHHA TINemaroriB 1  BMCHaXeHHA
pecypciB 6aTbKiBCHKOI MNiITPUMKH.

Orxe, B YyMOBax BOEHHOTO CTaHy Ilelaror'ika IIapTHepCTBAa
HabyBae OCOOIMBOTO 3HAUeHHS Sk eQeKTUBHUN pecypcC I1ATPUMKU
HaBuyaJIbHOI MOTMBAILILI YUHIB MOJIOOWOTO WKI1JBHOTO Biky. BoHa
3abesneuye CTBOPEHHA IICUXOJIOT'1YHO ©0esNeuHoT'o OCBIiTHBOTO
cepenoBuila, crapusge 30epexeHHI IIO3UTUBHOI'O CTaBJIEHHS IO
HaBUaHHS, PO3BUTKY B3AEMHOI IOBipM Mix ydmuTeseM, YUYHSAMU Ta
aTbKaMM, a TakKOX nigpuiye 3IaTHiCTb ycix YUYaCHUKI1B
OCB1THBLOTO MNPOLIECY CHIJIBHO HOOJIATM BUKJIMKM BOEHHOTO uacy. Came
TOMY I[OHAJIbIIMM PO3BUTOK 1 BIOPOBAIXEHHS 1mer nemaroriku
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IapTHEPCTBA € BaXJIMBOK YyMOBOK 3abfesrneudeHHs SKOCT1 MHOYaTKOBOIL
ocBiTM Ta nigTpuMKM OCBiTHBROI cCTivkocTi YUHIB MOJIOOUOTO
MK1JLHOTO BlKy B yMOBAaX CYyYaCHUX CYCH1JbHUX BUKIUKIB.
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MekTen pu3auka KypcCcbiHblIH «Tepbenicrep
XKOHe TOoJNKblHAAP» TapaybliH OKbITyAA
cabaKkracTbIKTbl XXy3ere acblipy

Mcaeea Tonranan Moxutkbiabl' - , CoiabikoBa XK.K.2

! MarucrpauTe, 7M1504-0usuka 6iniM Gepy GarmapiiaMachiHBH 1-KypcC;
MaremaTnka, Quamuka xoHe MHOopMaTHMKA QakynbTerTiHiH, Abar aTeHZarwe Kas¥Ily;
KasaxcTan PecnyOmmkacks

2 PoUIBIMM XeTeKWici, M.¥.K.,KaysMIaCTHPLIIFaH Ipobeccop;
Abar arTeHzarel Kaz¥Iy,; KaszsakcTaH PecnyOJMKack

AnxmaTna. Makajlala KaszsaKCTaHHBH XaHAapPTHUIFAH ©O1J1iM MasMyHBE agchHIa MeKTen oGus3mka
KypPCHHHEH «TepbeynicTep XoHE  TOJKHHIAP» TapayHHIATH  CHHBIIAPAJEK —CcabaKTaCTHK
Mocesieci KapacTHpPBUIAOE. 3€pTTey HHCAaHE - 9—CHHHENOTAFH «TepbesMesli KO3FTaJIEICTHH
TeHIeyi» KoHE 11 -CHIHEIITAFE «T'apMOHMKAJIBIK, TepbesniicTepniy TeHIeyJepi MeH
TpadmKTEepPi» TaKBPHIITAPHHEYH CabaKTaCTHTEH .

Tyitin cesmep: o¢m3MKaHE OKHTY oI4lcTemecl, cabakTacTek, TepbesicTep, TOJKBHAAP,
MeXaHMKAJIEK TepbesicTep, BJIeKTPOMATHUTTIK Tepbesicrep, OKYy OarnapsiaMackl.

Kazipri BinimMm Oepy napanurMaceHIa cabaKTacCTHK
OVIaKTUMKAHBH Heril’ri nopuHuMnTepiHiy ©6ipi perinme ©Oijniwm
Ma3MYHEIHBIH, OKEITY MaKCaTTapbHBH, SIO1CTepl MeH HOTMXEJIEPliH1H
YVaKBIT I[IeH OeHTelM OOMBIHIIA XyMeJsil, JIOTMKAJEIK XoHe 0ipi3ni maMyblH
KaMTaMach3 eTeni. KazsaxkcTaH PecnyOJMKaCHHBH XaHAPTBEUIFaH OijstiMm
Bepy Mas3MyHBEHIA OM3MKa I9H1 COMpPanbIbK KYPBUILIMTa HeTl'liszIeJreH.
APHM, Y¥BEIMIAP KapalalbeM IeHTeMneH ©OacTajblll, KYypIOelll IeHTemure
neviin OipriHnmen TepeHzmeTiseni. «TepbesicTep XoHE TOJIKBEHIAP
Tapays — MexXaHMKa MeH 3JIeKTPOINMHAMMKAHEBEH apachH XaJlfacCTHpPYUE
MaHB3OE GeJiiM. O 9-cCeHBIITA HeTriszTl yYFEIMOIAPMEH TAaHBEICTHPYIAH
BacrTajeirl, 11-CHHBEIIITA MaTeMaTMKaJIBIK MOIEJINep MeH IpaduKalblk
Tanmay IeHTeliHe koeTepineni.

Makanana 9-coHBNTa¥bs «TepbesiMesil KOBFAJIEICTEH TeHIeyi»
xoHe 1ll-CeHBNTaTE «I'@apMOHMKAJEIK TepbeljlicTepOdiH TeHIeyJepl MeH
rpaduKTEepPi»  TAKBPHINTAPHHBEH Cca®akKTaCTHFEH P.  BamapyJiBHEH
dusMKa  OKYJIEIKTAapPHHA (HeriziHen  11-CHBIHHII) Cy¥eHe  OTHPHII
amaMe3. TapayIblH MasMYHBHAa Tajgay XacaJjielll, cabaKTacCTHKTHH
TEOPUAJIBIK, XoHe snicremesik acrekTinepi KapacTHPBIIA O .
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KazakCTaHOHK OKYJBEKTAP (MeIcaJiel, Bamapysner P., yiinmmua .,
Cembonnmuua K. 9-CHHEIN OKYJIEIFE, Bamapyise P., llyHkeeB K., XxoHe
T7.0. 11-CHIHBEII OKYJIBIFHE) HeT131iHIEe eTxXel-Terxenyii wMmajiiMeTrTep
keJTipineni.

9—-CBIHBIITA  MexXaHMKaJBK  TepbesyiicTep MeH  TOJNKBHIOAPIBH
©aszalklK xymeci KaJIblITaCTEPEIICA, l1-crHHNOTA coJ xyne
BJIEKTPOMATHUTTIK TepbesicTep MEeH TOJIKBIHIApFa nemiu
TOJIEIKTEIDELJIEIL,  QMBMKAJIEIK, IIpollecTepliH opTak  BaHIBJIEKTaPH
allELTIa O . Byn aTanraH TAaKEIPEIITapOblH CHIHEIIIapaJiblK,
cabaKTaCTHIBHBEH epekilesikTepl, Ma3MYHIOBK OaljaHBICTApPH XoHE
omicTeMesiik KaMTaMachs eTijsiyi  ranmaHanmel. CafakKTacTeK — —
y3nikcisnoik, Oipisnminixk, xyrenigik XoHEe IOaMBIT Y IBLIIBIK,
cunaTTapeEMeH cunaTTallaThH OV OaKTUKAJIBIK, [IPMHLMII .
On JI.C. BHI'OTCKMMILH XaKbBH IOaMy aMVMaFe TYXbPEMIAMAacCHHa, IX.
BpyHepniy CIMPalb ObIK, OKEITY TeOpPMACHHA XoHE BiyMm
TAKCOHOMMUACHHA CyMeHeni.

duzmka IoHiHODe cab®axTacTeK YIBIMOAPIHH CIOMPaJb Topiszni
IaMyBH KaMTaMachll eTeni: KapanameM ce3iMOiKk OelHeJlepOeH
MaTeMaTUKAJEBIK, MozeJbIeyre, MeXaHMKAJIBIK, KYOBUIEICTAPIAH
BJIEKTPOMATHUTTIiK XSHE ONTMKAJEK KYOBUIEICTAPFaA OTy Xy3ere
acagnge[3] .

Herisri y#emMIap (9-CBIHBII) :

TepbenMenli Ko3FaJeC.EpPKiH XoHe eplikci3 TepbenicrTepre
MeICaJiZap kKenTipy (9.2.5.1). DxchOoepMMeHT apKbUJIEL aMIamMTyna (A),
nepmuon (T), xuimik (v) a”HeKTay (9.2.5.2).

T'apMOHMKAJEIK, TepbesnicTep.Tepbenic TeHIeyl X = A sin (ot +
©), MyHOa ® = 20V — LUKJIOIK XMijgik.

MaATHUKTep .MaTeMaTHUKaJNK MagaTHMK nepmomsl T = 2mV(1l/g),
cepinneni masTHMK T = 20V (m/k).

Pe3oHaHC.EpKiH XoHe epikciz TepbejnicTep XMijngiri Tel
OonraHOarel KYOBUIBIC .

TONKBIHOBIK, KOB3FAJIEIC: TOJKBIH XKBUIODAMIOBIFEL V. = AV = A/T
(9.2.5.12). KemnpmeHeH x9He OOMJBK  TOJIKEHIOAPIE CAJIBICTHPY
(9.2.5.13).

IOEIOBIC TOJIKHIHOAPBI: JeIOEICTHEIH TapaJliybl, XbUIDaMIBFHE (ayazna
~340 M/cC), XaHTHPHK, YJbTPAOHOBC, WHOPAILIOBIC.

SJIeKTPOMAaTHUTTIiK TOJIKHIHIAP WkaJlace: Krickama Kipichoe,
SpTYpPJsl ImanaszsoHmapnel cunarrtay (9.4.4.3) [6,7].

O-crHENTaFH «TepbesMersili KO3FAJILICTHH TEeHIeY1» TaKBPHO

9—-CHIHBIITA OKYWBLIIaP TepbenMerni KO3¥aJIbIC ThIH Herisri
curaTTaMaJlapeIMeH TaHBICAIE :

Tepbenmeri KO3FAaJIBIC mereHimMmis - IOeHeH1H (HeMece
MaTepMaJiOeK, HYKTeH1H) Oip Tene-TeHOliK KaJilblHAH eK1HI1 XarbHa
KalMTaJlIaHBIl KOS3FaJIyH.

Herisri mamamnap: ammiauryna (A), nepumon (T), xwmijmix (v),
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UMKJIOLIK XMijik () .

KapamnaneM MeICAJIZApP: cepinneni Xyk, MaTeMaTMKAaJBIK MasSTHUK,
IeHe umeHOep OOMEIMEH KO3FajlFaHIOAFH NPOEKIMSACH.

TepbenMmesii KO3FaJIBICTHIH TeHIeyl ajram peT eHTrisziseni:

x(t) = A sin(wt + @¢) HeMece x(t) = A cos(wt + @¢) Typiume
(kapanaMelM TeHIOeY) .

OnmeM OipaikTepi:
JAvonuryna A - MeTp (M)
dllepumon T - cexkyHO (C)

XKuinik v - repu (I'm = ¢ 1)
Juknoik xuisnixk o - paouadH/cexyHn (pan/c)
.®aza ¢ - pammaH (pan)

Kypan—-xabOeKTap : CEeKyHIOMED, cepinneni XYKTEp,
MaTeMaTUKAaJBK MasTHMK MOIEJIi, CBI3FHIN, TPAaHCIOPTUP.

Bysl CHHHINTa OKYyUBJIAP Ccallajiblk XeHe KapalaMeM CaHOBK
TyciHixkTepni wmrepeni,XxaJsinel CHMHyCcOMIa TYpPlHIeri  KO3FaJblC
rpaduriMeH TaHBICANH.

ll-ceHBNTaFE «I'apMOHMKAJHK TepbOesyiicTeplly TeHAeyJepl MeH
rpaduKTEP1» TaKEPBIOH

ll-cembnrTa  (Bamapymnel P.  «dumsumxa. 11 CHHBII»)  TaKBIPHII
TepeHIOeTimnin, MaTeMaTUKAJBIK, anmnapart Kymereni (§1.1
«T'apMOHMKAJIBIK, TepbellicTepnliH TeHIeyJepl MeH TIpadukTepi») .

Herisri MasMyHH:

TapMOHUKAJEIK Tepbeynic - x = f(t) TeHOeyl CHUHYC HeMece
KOCUMHYC =BaHH OOMHHIIA ©3TepeTiH Tepbenic.

InddbepeHUMANOBK TeHOeY :

o w N

x +wix=0
Kanner memimi :
x(t) = A *sin(w Xt +@g)
KemmaMOplK XoHe yIey MNPOeKUMSJIaPHHBH TeHIOeyJiepi :
Uy (t) = -Awg Xsin(wgt + @g)
a, (t) = -RAwy? Xcos (we+ @) (1.5, 1.6)

I'paduxrep: x(t), v(t), a(t) OyHKUMAJIAPBHBH CUHYCOMUIAJIEIK
rpadbukTepi, dbasalbk EITEICY (o) » aMIJImnMTyna, IEePUOOTHH
rpadmKaJEIK aHBEIKTAaMaCH.

Kecre-1
Ca6aKTacCTHKTHH Mas3MYHABK O6allaHHCTaps
Ne 9 -crIHBIITA 1l-crHBEIITA XaJNFACYH CabaxTacTrK MexXaHmus3Mi
KaJBIITacKaH
YEFBIM
1 Tepbesmeni T'apMOHMKAJIBIK, 9-CHHBEINTAFH X (t) Tenmeyi
KO3FAaJIBIC THH TepbesicTiy 11l-ceHbNTa OUdbepeHUMATObK
carnajblk, nubdepeHUIMATIOBK, TeHOeyniH memimi peTinnme
CUIaTTaMacCh TeHneyi ooJiesimeHeni
2 6 This work is distributed under the terms of the Creative
Commons Attribution—-ShareAlike 4.0 International License
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Kecreniy xajnrace 1

2 x(t) = A x(t) = A sin(wet + dasa TYPaAKTHICHHEE (@g)
sin (wt) ©0) , hasaJblK BIFLICY pesii TepenmeTiseni
(kapanamemMm
Typi)

3 AMOIUTYIa, we = 2mv, v = 1/T, 9—CHIHEIITAFE AHEKTAaMaJap
nepuon, Xxminmix TpadMKTEep apKBUIL MaTeMaTUKAaJEK, TYPFEIaH

BanyaHbC ooJiesineHeni

4 MasgTHUK XoHEe wo = V(g/l), wo = OKCIepUMeHTTiK bopmyiianap
cepinneHiH vV (k/m) TEeOPMUAJILIK, HeT'lzTe cyleHeni
MEIC aJ1Oa bl

5 T'padmxTi XaJmne x(t), v(t), a(t) 9—CHIHBEINITATH CUHYyCOMma 11-
TyCciny rpaduxkTepiHiH eszapa CEIHBIIITA TOJIBIK TajlgaHalbl

©anyaHBICH

CeHEIIIApaJiblK, cabaKTaCTEIKTHEH epeklellikTepi

CEIHBITIAPAJIBIK, cabaKTaCTHK KazakcTaH Pecny®OJanKaCeHBH
XaHapTeJIFaH OinimM ©Oepy CTaHIAPTHHBEEH HeT'i3rl IMOaKTUKAJIEBIK,
NPUMHUMOTEP1iH1H Oipli OoJeil Tabwmanbl. 9-CHHENTAFE «TepbenMmesi
KO3FaJIbIC ThIH TeHIeyli» XoHEe 11-CHIHEIITAFE «I'apMOHMKAJIEIK,
TepbenicTepniy TeHIOeyJepi MeH rpaduxkTepi» TaKBIPLIITaph
apaceHHOa¥Fe CcabaKTaCTHEIKTHH epeKleikTepl MeHazmal Herisri
acrnekrisepne kepiHic Tabanw:

BipiHmineH, @»OeHTeMWIik »OaMyZObelH CaTBUJIEL CUIIATH. 9—CHHEIITA
TepbOesMenl KO3FAJIEIC HEeT131HEH SMIMPMKAaJLBK-ONMCaTeJbIlik XoHe

KapamnameM MaTeMaTMKAaJbK OeHTeMae KapacTeHpeuianel. OKYBIIAP
Tepbenmeni KO 3T AJIbIC THIH KMHEeMaTUKAJIBIK curaTTaMaJiapbH
(amnmmTyna, nepmuomn, Xuijik) xoHe x(t) = A sin(wt) TypiHmeri

KapanameM TeHIeyni MeHTepeni. An ll-ceubmTa Oy 0ijimM xoraph
abCTpaKTijl-aHAaIMUTUKAJLEK IOeHTelre KoTepljeni: TapMOHMKAJILIK
TepbeslicTiH IMHaMMKAJBK YyATicli mubdbepeHumannuk TeHiey (x'' +
we?x = 0) apKBUIEI CUIIATTAJIEII, OHBIH XaJinel memimi x (t) = A sin (wot
+ Qo) TYplHIEe  aJitiHaIH. Oceuianua, callajlelKkTaH  CaHIBIKKAE,
SMIMPUKAIAH Teopusara oTy Xy3ere acanbl.

ExinmigeH, MaTeMaTMKAJEK allapaTThH KypIeJieHyl  xoHe
cnupanbIOHK KarTa opaity. IIx. BpyHepmiH COUMPAJNbIBK — OKBITY
TEOPMUSCHHAa  CoMKecC, O-CHIHEIITA MUIEPiJITeH TPUTOHOMETPUAJIIHIK,
byHkumanap 11-CHHBINITa TEePEeHIEeT1JIin KoJiOaHBJIalbl. 9-—CHHEIITAFH
KaparalbsM CUHYCOMIOAJIBIK 3aH 11-crHBIITA odbdepeHuIMaIObK,
TeHIeyIlH aHalMTUKAJHK MDemiMl peTiHIe KkalTa KapacCTHPbUIalH .
Byn perTe uMkInik xminik (w), ©OacTankel ®asza (@Qg), XbUIOAMILIK
XoHe yIey NPOeKUMAJIAPHHEIH TeHmeyyepi (v(t), a(t)) ewriszinimn,
busukabK maMmasjaplbll e3apa OanimaHelcTaps (0e = 21v, T = 210/w0g)
MaTeMAaTUKAJEK TYPFHOAH IOoJiejineHeni .

YmiHmineH, OMaMKAJBK MasMYHHHBH TepeHIeyl MeH oMOeOallTHIFEH.

This work is distributed under the terms of the Creative 2 7
Commons Attribution-ShareAlike 4.0 International License
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9—CHIHEIIITA MEXAaHMKAJHK TepbeyiicTepniH KMHEeMaTUMKAJIBK XAaFe 0aChM
Bojsica, ll-CeHBINITaA IMHAMMKAJEBIK (Kyll, SHepPIMS, IOUCCUIIALMA) XoHE
BJIEKTPOMATHUTTIK TepbeyicTepre aywcy Xypezni. Byl cabakTacCTeK
OKyUEJIapFa Tepbesyiic KYOBUIEICHHEH MexXaHMKalaH 2JIeKTpoIMHaMMKara
nevinri ombebamn cunaThHH TyCiHyre MyMkinnmik Oepeni.

TeprTiHmineH, sOnicTeMesiik XoHe KYpPaJIbHK cabakTacTek. Exi
CHIHBEIITA Ha OlipIel sepTxaHalbK KypaJl—-XabObkTap (MaTeMmaTUKaJbK,
MasATHUK, cepinneni xyk) KoJOaHblansl, aJjiakna 11-CHHBIITa OoJiap
UVOPJIEIK, TEXHOJIOTMAJIAPMEH (PhET CUMYJIALVAJIAPH, Arduino
Heriziumeri 3epTTeymisnik xobamnap) TOJIEIK TEPLLIIA OEL .« Byn
OKYUBJIAPOBH SEepTTeyliJiK JafOsJlapblH  CATBUIEI  OAMBITYFa HIKIIAJ
eTeni.

OCHl epeKWeIiKTepOiH XMBHTHTE CHHBIIAPAJBK CcafaKTacC THKTHH
xymeni, CaTBLIIBL XoHe MHTETPATUBT1 CUIlaThIH AMKBEIHIOAMIH,
HOTWXECiHIOEe  OKYUBJIAPOHH  OMBMKAJBK  OMJIayhl PenpoOOyKTUBTIK
INeHTeMOeH UWHTapMalbIbK-aHaluTUKAJEK OeHTelTe keTepiseni.

CeHEIIIAPAJIBEIK, CcaBaKTaCTEIKTE TMiMOl Xys3er'e acepyOblH Heriszri
MapTH — OKHITYIOHH SOicTeMeJiik kKaMTaMachs eTinyiHin xyrenimiri
MeH cabaKTacTeIe. KazakCcTaH PecnyOJMKaCHHBH XaHAaPTEUIFaH 0istiMm
Ma3MYHE asCbHOa 9-CHHBNTATE «TepbesMesli KO3FaJILICTHEH TeHIOeyi»
xoHe ll-ceHHNTars «I'apMOHMKAJEK TepbejicTepniH TeHmeyyepl MeH
rpaduKTEepi» TaKBIPHITAPHEH OKBTyIa ©SIO1CTeMeJI1K KelleH KeJeci
OarelTTap OOMEBIHIIA KYPEIJIAIBL.

11-CHHHINTHY  ajifamks cabakTapeHOa  9—CHHBEII — MaTepMaJibH
aKTyaJM3aumusaiay MaHBSIE POJI aTKapalbl. IMarHOCTUKAJLK TEeCTTEpP,
npoBJIEMAJIEIK, cypaxkTap («9—CHIHBIIITATH x (t) = A sin(wt)
TeHIeyiHiH  QU3MKAJBEK  MaFbHACH  KaHIOaM  XoHEe OHEl  KaJjlam
noJyiesineyre OOJIaZBl?») apPKBUIE OKYWBIJIAPIBH aJiOBHIE OijgiMzepi
XaHa KOHTEKCTe KalTa KapaCTHpPbUIaIbE. P. BamapyJbHBEH OKYJIBIFEHBH
9-CHIHHIITA WUIePlJITeH KMHEMATUKAJIEIK TeHIeyniH nubdepeHUMAaNIOHK,
TeHIeyIlH memimi peTiHne KapacC TEPBITYEL Ix . BpyHepniy
COMpPAaJsbIObK OKBITY MNPMHUMUIIIH HAKTH 1CKEe acCHpamns.

3epTxXaHaJEIK—2KCIEPUMEHTT1K XYMBICTAPIBH CaTHJIE KypHOeJseHyl
epekie Ha3ap aymapanb. EK1 CHHBEIITA Oa OPTakK 3epTxXaHalbK KypaJi—
xabmeIKTap (MaTeMaTHKaJBK, MasgTHUK, cepinmneni xXyk, CEeKYHIOMED)
KOJIDaHBUIAIEl. 9-CHHEIITA KkapallaeM eJueyJsep xXypriszijce, 11-
CHIHBEITITA BSKCIEPUMEHTTEP MaTeMaTHKaJEK eHIeyMeH, TpabuxkTep
KYPYMEH XoHEe KaTeJIikTepnl TajljayMeH TOJBKTHPEIIans. LIudpJiisk
KypaJlapOr MHTeTpauuanay PhET Interactive Simulations
(«Pendulum Lab», «Masses & Springs»), GeoGebra xoHe Python
opTaceHOa TepbenicTepni MomenbIey MYMKIHOIiTiH KaMTamachls
ereni.

BeprTeymisik XoHe XKOOAJIBIK, snicrep OKYWBLIIaPIObIH
Bencenninirin aprrTHpans. ll-celbemTa Arduino Hemece Raspberry

2 This work 1s distributed under the terms of the Creative
8 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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Pi MMKPOKOHTpOJIepJiepl HeriziHme e31iHIiK 3epTxXaHaJEIK, CTEeHI
KYpy xobaJjiapbl YCHHBIIAOB. ByJl xobajlapna 9-CHHEITA aJBIHTaH
BinimMmepni koJimaHa OTEHIPHII, Tepbelic napaMeTpliepliH peajl yaKeT
pexuMiHIe eJley XoHe Tajimay Xy3eT'e achHpbUiaiel. MyHzmay Tocimn
STEM-snicTemMeciHe cCcalMkeC KkeJilenl xoHe I[IoHapaJiblk OalJjlaHBIC T
(dmuzuka, MaTeMmMaTmka, MHOOPMaATMKA) HHFAVWTAIEH.

AKIapaTThK-KOMMYHMUKALIMAJIEK, TEeXHOJIOTUAJIaPIOL KeHlHeH
navnanaHy abcTpakTijsi yFPEIMOApOE BU3yalM3alualayFa MyMKIiHOIK
Bepeni. PhET, MATLAB Online xoHe Desmos njnarbopMajiapbl apPKEBLIIEL
TapMOHMKAJEIK Tepbenicrepniy x(t), v(t), a(t) rpadbuxkrepiHiH
bazaJiBlK  BIFEICYJIAPBIH IMHAMMKAJHK TYPIOEe 3epTTey OKYILJIaPIBH
MOTMBAUMSACHH XoHE TYC1HY IEeHTeMiH apTTHPAaI:H.

SnicreMeslik kKaMTaMachH3 eTyniH TumimMuoiniri oxymeuiapasllH 9-
CHIHBITITAFE OistiMmepin 11-CBHHBII KOHTEKCTIiHIOE KOJImaHa aJlybMeH,
nubbepeHUIMANONK TeHIeyJepni memy xoHe TpabukTepni Tanmay
DaFIBJIaPEHBH KaJlbITacysMeH, COHIalM—-akK 3epTTeymijsiik xobajiaple
OPBIHIAY HOTWXeClHOmerl NOpakKTHKAJEK KoJIaHOaJelk OljnimMoepniy
urepinyimMmen OGarajiaHambl.

rap K Tep6enicTep TaKbipbiGbiHbIH rpag-cxemacsi
1. FTapMoHMKanbIK
TepbenicTepain Herizaepi

2. Tepbenic
( napamertpnepi, T, v,, A N

C 4. Cepinneni MaaTHUK )

erepuoa dopmynacsi, T = 2,/ m/k )
C 7. TepbenicTepaiH TeHaeyi )

9. X
= -Aw sin(wt + ¢

10. Yaey,
a = ~Aw? cos(wt + @) = -w?x

v
_.C Hauepmunun cakTanybl
=3 \

=
12. Tonbik 3Heprus, 13. KuHetukansik 4. MoTeHUManabikK
Ennn B v i aHeprus, £, =mv/2, JHeprus, £, =kx*/2
15. EpKiH 16. Epikci3 17. SweTiH
Tep6enicrep Tep6enictep Tepbenicrep

21. Tep6enicrepain
KONAaHbINyb!
22. TexHVKana waHe
TaburaTTa KONAaHbiNybl

24. r'apMOH'IﬂKaﬂblK
23. TonkpiHaapFa ) rpadwmri o
ety

Cepinneni
ARTHUK
9. F

18.

Cypetr-1
MekTen KypcCH OGOMBHIIA T'apMOHMKAJHK TepbeyicTep TaKHPHOHHEH I'pad cxemacs

This work is distributed under the terms of the Creative 2 9
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Ochlnanma, onicreMesiik KaMTaMacHhH3 eTy XYMeJii, CAaTBUJIE XoHe
TEXHOJIOTMAJIEIK, MHTeTIpalMaslaHTaH CUIlaTKa Me OOJIBI, CHIHEIIAPAJIBIK,
cabakKTaCTHIKTHH OVMIAKTUKAJEK NPUMHLUITEP1H TOJHK Xy3eTe achHpy¥a
MYyMKiHIOik ©Oepeni. Byjl Tociy OKyWBUIAPOBEH OOM3MKAJEIK OMJIayHH
PENPOOYKTUBTIK IeHTEeMIOeH WBEFapMallblIEK—aHaJIUTUKAJEK IeHIenre
KOeTepyni KaMTaMmach3 eTemni.

CeIHBEIIAPAJIEK, CafaKTAaCTHKTHH ©3eKTijiri xoHe KazakcTaHOarwl
xarmam

KazsaxcTaH PecnyOnMKAaCHHBH «PyXaHM XaHFHPY» XoHe «Bijiwm
TypaJiel»  3aHbl asCBHIOA KaHAPTHJIFaH ©OijgiM  MasMyHBIHA Koy
DapreICEIHOA CHHBINIAPAJHK CcabaKTaCcTHK MaCeJjleCl epekime ©e3eKTi
BoJieil OTEP. CTAaTHMCTUMKAJEIK MaJjliMeTTepre calikec, 9-CHHHNTaH 11-
CHIHBIIIKA O©TKEeH OKYWBJIapIeH  Ousmka nooH1  OOMHHIIA  opTalla
KepceTkimi 18-22% ToMeHIeMnli . Byn TOMEHIEeyn1iH BacTH
cebenTepinin ©Oipl — TaKHpPHITAP apachHHIAFE Ccab®akKTaCTHKTHH
xeTkinikcizgiri Oosibin Tabemane (KPP BYM MOHMTOPMHI IepekTepi,
2023-2025 xx.) .

«TepbenicTep XoHE TOJIKHIHIAP» TapaybHBH epekmesairi — ox
MEeXaHMKAaOaH BJIEKTPOOMHaAMUKAFa oTrejyii OybeH OoJen Tabvutamel. OCH
TapayOeH callaJlbl MeHTEpP1iJyl OKYWEIIapIbH KeM1HT1 yHUBEPCUTETT1iK
neHremneri omusmka, UHXeHepusa xosHe IT MaMaHOHKTAPHH MIEepyiHe
TikeJyely ocep eTeni.

«TepbenicTep X9HEe  TOJKBHIAP» Tapaye TeK  (u3MKaMeH
mexkTesaMerai. OJ1 MaTeMaTUKaMeH (TpUT'OHOMeTpMs, IudbdepeHLMaJIOHK,

TeHOeyJep) , nHOQOPMaTUKAMEH (Mmomenmey, Python komoTay) ,
BuosiorMaMeH (KYPeKT1H OCUMIINISLUMACH, HEMPOHIAPILH MMIIYJbCTapPhH)
XOHE reorpadmuaMeH (xep cinxinici TOJIKBIHIAPHI) TEITHL3
OalJIaHEIC THL .

Meicasiel, 11-CHIHBINITA T'apMOHMKAJIEIK TepbejsicTepni OKeFaHIA
broJsiormusa cabaFeMeH MHTeTrpalMaiay apKeUbl OKYyUEJIaApTa alaMHBH
OAayBICTBEIK OaMJIaHBICEL (TYPFBIH TOJKBIHIAP) MEH YJIbTPalOblObICTHK
3eprTeynepniy  (Y3U) odusukaypk HeTris3iH TyciHmipyre ©OoJamsl.
MyHIay MoHaAPAaJEK ToC1iJ  OKYMBUIAPOBH  MOTMBALMSACHH 27%-Fa
apTTEPAaIb (XaJeIKapaJiblk, Oinim Bepy 3epTrTeyi, TIMSS-
2023) .Onemnik Toxipubene (PISA-2022 HoTwxesyepi  OoMLIHIIA)
duHnaunousa, CuHTanyp XoHe OCTOHMA eJmepiHne Tepbejnicrep
TapayhlH OKHTYyIa CIOMPAaJIbIBK MoOIeJib OeJjiceHnl KOoJIOaHBJIamnH.
MeicaJer, OUHITAHOVAHBEIH VJIT TEIK farmapijaMaceEHIa 9-cuHBEIITA
uUrepinreH TAPMOHUKAJIEIK Tepbernic 11-ceHBEINTA XKyMKe
XacylaJlapelHEH OCLMJIIIIALMACH XoHe KBAaHTTHIK MexXaHVKanaFh
TepbesicTepmMeH OalJIaHEICTHPBUIALAE. BYJI ToCiJl OKYUEBJIAPIBH I[ISHTE
IOeTeH KHBBFYUBJIEIFEH 35%—-Fa apTrTepfFadH (OECD, 2024).

KazakcTanma ©Oyn Toxipmbeni enrisy oxi ©OacTankel CaTHIA.

COHIOEIKTAH P. BamapyJser OKYJIBIT'BIHEIH, MaTepraJinapeH PhET
This work 1s distributed under the terms of the Creative
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CUMYJISLUMSAJIAPEIMEH XoHE XKODaJIBIK, onicrepmeH TOJILIK THIPY
KaxeTTisniri TyeHIAII OTEHIP.

OKyWBUIAPOEH THIOT1IK KaTejlikTepl xoHe oJlapOel OoJmspMay
XOJIMAPEL

9-crHEIITAH 11-CHHBIKA ©TKEHIEe OKYWBUIAPIEH XMi xibepeTin
KaTesjikTepi:

1.Bacranke Gasz3aHBH (@) OOM3MKAaJBEK MaFEHACHH TyciHbOey;

2 .KeummaMOeIlK IIeH yIeyniH daszaJjblK BFLHCYBIH aXelpaTa ajiMay
(1/2 xoHe 1) ;

3.0ndbdbepeHumanoelK, TeHIeyIliH memiMiH Tek ¢dopMmyJsla peTiHIe
xarray.

Byn KaTenikTepmoi foJsmoepMay yiriH «Kepi ©arsaHeIC»
TEXHOJIOT'USCHIH KOJIIaHy YCBIHELIA TH 11-CHIHHIITHH opbip
TAKBPHOBIHEIH =~ OaCBHIOA 9-CHHHII MaTepMaJlbtlHaH MUHM-TECT ©TKi3y
XoHEe HoTMxeJiep OOMBIHIIA Xeke Tys3eTy cabfaKTapblH YMBIMIACTHPY .

MyranimMoep vWwiH smicreMesnik Kypas o3ipjey, oHZIa 9- xoHe
11-CBIHBII TaKBIPBIITAPBIHEH CaJIEICTEPMAJIEl KeCTeCcl XoHe HavelH cabax
XOocIHapJjiapel OOJIyEl Kepek.

MekTenrtepne uudpielk 3eprxaHajnapnel (PhET, Algodoo, Tracker
Video Analysis) eHTiBny.

OKyIBIIaP OBIH 3epTTeymijik xo0aJiapelH pecnybImMKaJbk
KOHKypCcTapra («IapeH», «3epne») KaTHCTHPY .

Baramnay xyMeciH e3TepTy: Tek 0Oijimni emec, cab®aKTaCTHKTH
KOJIDaHa aJly IOaFOulChlH Darajay.

KOpEITHIHOEIAM — KeJle, CEIHBIIIAPAaJIEIK ~ CcaBaKTAaCTBEIKTE  XyMeJsi
Xy3ere achHpy MeKTell OM3MKACHH OKHBITYIBH CallaChlH apPTTHPHI KaHa
KoMMal, OKYUBUJIAPOLH FHUIEIMM @ SJIEMI'e€ CaHajlkl Typle eHylHe XoHe
foJslamlak MaMaH PeTiHOe KaJIHNTacCyhHa MaHBI3IBE YJIeC KOCAambl.

MexTen ¢usMKa KypPCHHHH «TepbejicTep XoHE  TOJIKHHIAP»
TapaysHIOAFHE 9—CHHEINTAFE «TepbesyiMesili KO3FaJIBICTHEH TeHIeyl1» XoHe
ll-cuHBnTaze «I'apMOHMKAJHK TepbejicTepliH TeHIeyJepl MeH
rpaduKTEPi» TAKHPHIITAPE aPAaCHHIOAFHE CHHEBEIIAPAJIEK CcabakKTaCTHK
OKYUBJIAPOH OM3MKAJIEIK OMJIAYBH IaMBEITYIEH MAHBI3OE WAPTE  OOJIBII
TaOBLJIa O .

O—CHIHHIIITAFE DOMIMPUKAJIEIK XoHEe KapalaMelM MaTeMaTUKaJbK
Oinmim 11-CHHBINTa TEOPUAJBK-aHAJMUTUKAJEIK IeHTe)re KeTepijeni.
OIudbepenumannrlx, TeHneyJyep, IpabukTepniy TepeH Tajidayb XoHE
UMOPJIIEIK, TEeXHOJIOTUMAJAPOE KOJIHAaHY apKBUJIEL OKYyUWBUIAp Tepbenic
KYOBUIEICHHBIH oMOefban CUMIAaTHH TYClHyT'e MyMKiHIOIK aJjiamnbl.

CrIHBINTAPAJIHK, CcabaKTaCTHKTHE XYy3eT'e aceHpyla MaHB3OH peJsini
OKYyUBLIIaPIObIH xac epekmenikTepi MeH KOTHUTUBTI1K namy
SaHIOBIJIBIK T aPbL aTkapanel. X. IInaxe MEH JI. BHITOTCKUMILH
TeopusaapeiHa CyMeHcek, 9-CuHEI OKymbiapel (14-15 xac) HaKTH
OllepaluMAaJIHIK, OMJlay KkeseHliHne ©0oJiansl, COHOHKTAH TepbesMerii

This work is distributed under the terms of the Creative 3 1
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 11th International
Scientific and Practical Conference
«Recent Scientific Investigation» NO

(June 26-28, 2025). 300
Oslo, Norway

INTERCONF

SoenTIF PubLiHNG CenTe

PEDAGOGY AND EDUCATION

KO3FAaJIEICTEH TeHIOeylH BU3YyaJlOH (megbep IMIPOEKLUACH) XoHE
SKCIEePMMEHTTik IeHTenne kabOwbwimannsl. AJT 11-CBHEBEI OKYIIBLIJIAPE
(16-17 xac) obopManbIE-JIOTMKAJHK OMJjlayFa eoTeni, OyJ oJjlapra
abcrpakTimni ouddbepeHUMATIBIK, TeHIOeyJep MeH IOVHAMUKAJIEIK,
xymesiepni Tannayra MyMKiHmik Oepeni.

Ocel eTnesii keseHne cabaKTaCTHKTHH JKOKTHTHE OKYUWBUIAPIA
«Binim ajmakTeEIFED» (learning gap) Tyzepans. KasakCTaHOHK
3eprTeyyiepre calkec (Kaz¥y, 2024), obmsuxa noHi OomuHma 11-
CHIHEIIl OKYWEBIJIAPBIHEH 42%-B 9-CHHHINTA¥FEl TepOesMesil KO3FaJEC
TAKBIPHOBIH «YMBITEII» HeMece «TyciHberen» nen xayan Oepeni. Byi
MOTMBALMSHEH TOMEHIeylHe XoHe IMoHHeH fac TapTyFa okejeni.

CHIHBITTAPAJIHK, cabaKTaCTHEKTE XYMEeJil Xy3eTe achHpy XaHapThUIFaH
OiniM MasMYHBIHEIH TaJjlallTapblH OPBIHIAIl KaHa KolMMalM, OKYUBIAPIbIH
FEUIBIMM  OMJlay kKabijmeTiH, 23BepTTeymijiik HOaFOBUIAPBEH XoHE IISHTE
IeTeH KBBLFYIBUIEFEH apTTHpPalOsl. ByJl yIepic owsukaHbBH Kejeci
KeszeHIeprmeri Xorape OKY OpPHHIAPH OKHTBEUIYHHa Oepik Heris
KaJjamnoel.

HeTmxeciume, cabakTacCTHK IPUHLMUIIH cakTay - camnajkel 0ijim
Oepy MeH OKYUHHEH TYJIFaJbK HOaMyBHHH Kernijii 6oJin Tabbialb.
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ToNnepaHTHICTb K aKCionoriuyHMm
¢peHOomMeH cyuacHoro cycninbcrea

Kosans KapuHa BaneHTuHisHa'

! acucTeHTKa Ka@)enpm nemaroriku;

BepnsHCBKMI [epxaBHMI NefaroridyHmi yHiBepcuTeT; YKpaiHa

Anoranis. Y crarTi 3»OiMCHEHO TEOpPeTMUYHMM aHAaJI13 TOJIEPaHTHOCTI SK aKCiloJoridHOoTOo
beHOMEHY CydYacCHOTO CYCNiJgbCcTBa. PO3KPUTO CYTHICTBH TOJIEPAHTHOCT1 Kpi3b MNOpU3My
akciomoriuHoro nimxonmy, BM3HaueHO 1i Micue B cumcTemi 6a30BUX LI1IHHOCTENM CydYacCHOIL
umBinisaunii. OOTPYHTOBAHO, WO TOJEPAHTHICTL BMUCTYNAE HE JIMIIE MOPAJIBHOK HOPMOWO UM
couiasyIbHOKW YCTAHOBKOK, a M yHiBepcasibHOK LiHHiCTIO, ska 3Babesneuye rapMoHizauino
CYyCHNiJbHMX BIiOHOCMH B yMOBAaxX KYyJIbTYPHOTO, €THI1UHOTO, PeNiriMHOTO Ta CBIiTOTJISAOHOTO
pisHoMauiTTsa. IIpoaHaynizoBaHO OCHOBHI1 ¢QyHKUI1I ToJlepaHTHOCT1, 11 POJIB Yy PO3BUTKY
OEeMOKPaTUUHOTO CyCHijibcTBa, GOopMyBaHH1 KyIbTypu MuUpy Ta 3abesneuyeHHil coulianbHOI
3TYyPTOBAHOCTI .

KnoyoBi cmoBa: TOJIEPAHTHICTE, akciosoris, LiHHOCTI, HJEMOKPATis, MIXKYJIETYPHUI
niagsor.

[louaTok XXT CTOJN1TTHA XapakKTepmusyeTbCcd MacCITabHVMM
couiasbHMUMM, KyJIb TYPHUMHA, DOJIITUYHMMM Ta  TEeXHOJIOT1UHVMU
TpaHcdopMaluiaMmm. I'ymobajizauirHi npouecu, CTPIMKUM PO3BUTOK
iHbopMalliMHO-KOMYHI1Kall1MHUX TexXHOJIOT'1iM, akTuBizanis
MiXKYyJIBTYPHOI B3aeMonii Ta 3pocTaHHS MOOI1JBHOCTI HAaCeJIeHHS
CrpmUsaTs  GOPMYyBAaHHI HOBOTO COLI1AaJILHOTO MHNPOCTORY, VY SKOMY
IpenCcTaBHUKM PI13HUX KYyJIBTYP, Pejniriy, eTHiYHMX CHOiJbHOT 1
CBlTOTNAOHMX cCUCTeM nepebyBanTh Yy OOCTimHim B3aemonmii [4,
c. 29]. VY Takux yMOBax OCOOJMBOIL akTyaJlbHOCT1 HabyBae
npobiyieMa IOWYyKYy Li1HHOCTEM, 3OaTHUX 3abel3neuuTy TapMOHIiMHe
cniBicHyBaHHS Jiomel Ta s0epexeHHs CcycninbpHoi cradijbHOoCTi.

OmHienw 3 TaxkuMx L1HHOCTEM BUCTyNae TOJIEPaHTHICTL. Y
CydacHOMY CyCIHliJgecTBl1 BOHa IJepmajsl ©Oijsbme BUXOIUTH 3Ba Mexi
CYyTO MOPAaJIbHOI kaTeropil Ta HabyBae CTaTyCy COILI10KYJILTYPHOTO
n axciojoriuHoro ¢eHomMeHY. ToJiepaHTHiICTEL CTae HeoOX1iIHOW
YMOBOK PO3BUTKY IOEMOKPATUUHMX I1HCTUTYTiB, =abel’neueHHS IIPaB
JIIOOVIHM, NiOTPMMAaHHS CYCHiJIbHOI 3jarolm Ta QOPMYBAHHS KYJIbTYPU
B3aeMHOl mnoBarm [6, c. 183]. BomHouac 3pOCTaHHA CcolliaJibHOIL
HanpyIru, HOJIITMYHOIL mnojsgpuMs3aniil, NOmMPEeHHS MOBM BOPOXHeul Ta
inbopMalliMHMX MaHINyJdALiM akTyalnilye HeoObxXimHicTh ITJIMOOKOTO
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OCMMCJIEHHS L1HHICHOI NOpMpPOOM TOJIepaHTHoOCTi Ta 11 pojxi B
CcydyacHOMy cCBiTi.

[IpoBJjieMa TOJIEPAHTHOCT1 mHmoOcCimae BaromMe Micue B Mexax
dbinocodchbkMx, COL1OJOTiUHMX, IICUXOJOT1iUHMX Ta NemaroriuHux
OOoCJimxeHb, O B3yMOBJIeHO 11 ©OaraToBUMMIipHUMM xapakTepoM 1
3HauymicTio 039 OyHKI1O0HYBaHHS CydYacHOTO cychnimscrTBa. VY
binocodbcrxim  Tpamuuil TOJIEPaHTHI1CTH iHTepnpeTyeTbCS K
MOPAaJIbHUM NPMHLUMI 1 couiasbHa LiHHICTH, WO BM3HAUAE xXapakTep
MixocoBucTicHOI Ta MIXTPYIOBOIl B3aeMonii B yMOBaxX KYJIbTYPHOTO
Ta CBiTOIJISOHOTO piszHOMaHiTTH.

3HAUYHMM BHECOK Yy PO3pOoOJIeHHA NIpoBJeMaTUKM TOJIEPaHTHOCTI
snivicaunu O. Jlanka, [0. Jiunoreus, M. Ilenmopa, O. Kpinuyk Ta
iHmi HayKOBI1, SK1 akKLUeHTyBaJM yBary Ha HeoOXiOgHOCT1 BUMBHAHHA
cBOOOIM OYyMKM, CBITOTJISOHOTO IJPAJi3My Ta NOBary OO JIOIACHBKOIL
rigHocTi Ak 6az0BMX Bacan TapMOHiMHOTO  OyHKII1OHYBaHHS
colilallbHUX CUCTEM.

CyuacHi HaykxoBui (I. BapHaBcbka, B. JianysHora, H. HikiTiHa
Ta 1H.) PO3TIAIAKTbL TOJEPAHTHIiCTH gK CKJIAIHUM OaraToBUMMIpPHUM
beHoOMEH, o iHTerpye MOpaJibHUI, KYyJIbTYPHUN, IpaBOBUM,
INOJI1TUMUYHMM Ta aKClOJIOT1UHMM BUMIpM. Y CyYaCHMX HOOCIJ1IIXKEHHSX
ocobnmuBy yBary npumijseHo i1 pojyi y mnpollecax CTaHOBJIEHHS
IEMOKPATUUIHOTO cycnimnscrTrBa, bopmyBaHHSA TPOMAaISAHCHKOT
KyJbTYpPU, a Takox sabe3snedueHHd e(OeKTMBHOL MIXKYJIbTYPHOIL
KOMYyHikauii B yMOBax 3pOCTanuoro COL1aJIbLHOTO Ta KYJbTYPHOTO
opanismy.

MeToln CcTaTTl € TeopeTHUHEe OOTPYHTYBAHHSA TOJIEPAHTHOCT1 £AK
akcioyoriuHoro (QeHOMeHY CYYaCHOTO CYCHiJbECTBAa, BMI3HAUEHHS 11
CYyTHOCT1, O@YHKI1iM Ta BHAUEHHS B CHMCTEMl CyYacCHMX CYCIHI1JIBHUX
II1HHOCTEN.

Axciomoris gk ¢dimocodcbke BUeHHS HOPO LiHHOCTI mociaimxye
opupony, CTPYKTypy, OGyHKU1l1 Ta 3akKoHOMipHOCTi dopMyBaHHS
UiHHiCHUMX opilieHTanim ocobucTocTi ¥ cycnimecTtBa [2, c. 20-21].
Y wMexax akciojoriuHoro mnimxonmy OyIOb-gKe CcolilajibHe dABuUie
PO3IJIAOAETLCS HacaMIlepel uepes MOoI'0 3HauyllicTh OJg JIOOMHM Ta
cycnimecTBa. 3 1niel TOoukM B0pPYy TOJEPAHTHICTE € HEe [OpPOCTO
criocoboM IOBEO1HKMU abo coliaJybHO CXBAJIIOBAHOIO pPUCoI0
ocobucTocTi [10, c. 4]. BoHa BHMCTyIae OCOOJMBOK LI1HHIiCTIO, gKa
BMBHAUAE CTAaBJIEHHS JIOOMHM IO 1HIMX JIOIEeMV, IXH1X [IepekoHaHb,
TpaIMlilM, KYJIbTYPHUX HPakKTUK 1 crnocobir xurTa. CamMe LiHHICHUM
XapakxkTep TOJIEpPaHTHOCT1 OO3BOJISE po3rnanaTu 11 aK
akciojmoriuHu dpeHOMEH.

ToJlepaHTHiCTE TIepenbfauvae BMBHAHHSA IIpaBa KOXHOIL JIOOVHU
byt ixmown, s0epiraTm BJACHY 1HOVMBiOyandbHiCcTE 1 KyJIBTYPHY

camMobyTHiCcTh. BOHa TPYHTYETBCS Ha YycBimomyenHHi uiHzHOCTI
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JIIOOCBKOIL TigHoCTi Hes3aJIeXHO Bimg eTHiUyHOTO NOXOIXEeHHHd,
penirivHol HaJIeXHOCTi, MNOJN1TUUHMX I[IePeKOHaHb UM COL1aJIbHOTO
crarycy ocobuctocTi [9, c. 276-277]. Y UbOMY KOHTEKCTI
TOJIEPAHTHICTL MOXHA BUB3HAUUTK SK LiHHICHY YCTAaHOBKY, IO
3abesrneuye TOTOBHICTH OO KOHCTPYKTMBHOI B3aemMomil 3 Hocliamu
iHmMx noryiAnie 1 kyJIbTyp 0e3 BTpaTM BJIACHOL 1NEeHTMYHOCTI.
[[JiHHiCcHa cucCTeMa Cy4YacCHOTO CyCIijbCcTBa (OpPMyETBHCS B MeXax
CKJIamHOI BBaemomil imew ryMaHismy, I»OemokpaTii, ceBobonwu,
piBHOCT1 Ta mnOpaB JIOOMHM, SK1 BUCTYyNamwTb KOHIENTYAaJIbHVMMU
3acamaMy COLilaJIbHOTO MNOPAOKY B yMOBAax IUOpajdismMy. Y uim
cucTeMi TOJIEpPaHTHiCTL HabyBae cCTaTycy He Jmme onHiel 3
iHHOCTEM, a ¥ MexaHisMy IxXHbOI NOpakTMUYHOI peaniszauii,

OCK1JbKM 3abesneuye MOXJIMB1CTB Y3TOIXEeHHS piszHUX
iHmmBimyanpHMX 1 TIpynoBMX LiHHiIcCHMX oplieHTauiym y npoueci
conianepHOl B3aemomii. TakuMM UYMHOM, TOJIEPAHTHICTE BUKOHYE

byHKUiD [OCepemHMKa MiX HOPMATHMBHMMM 1IeajlaMM Ta pPeaJlbHUMU
coLlaJIbHMMM NOpPakKTUKaMM, CIOPMARYM 1XHiWM iHCcTHMTynioHasizauil B
yMOoBax BaraToMaHliTHoCT1l cydacHoTo cychnimscTBa [11, c. 24-25].

Cerobona, pO3IJIgHYyTa I103a KOHTEKCTOM TOJIEPaHTHOCT1, Moxe
HabyBaTu QopM 1HIMBIOyaJliCTMYHOTO CaMOBUMPAaXeHHS, dKe He
BpaxoBye 1iHTepeciB Ta uUiHHICHUX opieHTauim iHIMX couiajbHUX
cy®’ exTiB, oo akKTyaJli’zye PUMBUKM COlLlajlbHOI HalpyI'u Ta
KOHGIixkTHOCT1. PiBHiCTH y BiOpMB1 B1IO NPMHLMILIB TOJEPaHTHOCTI
Heplinoko 3BOIUTHLCA NO GOpPMasIbHO-TIPABOBOTO INekJlapyBaHHS P1BHOTO
cTaTycy 1HOMBiniB 0e3 HAJIEXHOT'O BPaxyBaHHS 1IXHIX KYJbTYPHUX,
CB1iTOTJIAOHMX 1 COLI1aJIbHMX BIIMIHHOCTEM Yy NpaKTMKax B3aeMonmil
[3]. IDemokpaTuuHil 1HCTUTYTM, Yy CBOK UepITy, NOTPedyTh He Juie
HOPMaTMBHOTO 3aKpllJIeHHS NPMHLMI1IB CcBOOOIM Ta PiBHOCTL, a M
HagBHoCT1 HiHHiICHOI OCHOBM BS3acEMHOI IoBarm, sdka 3abesneuye
MOXJIMBI1CTE TMNPOOYKTMBHOTO CHiBIiCHYBaAHHS Pi3HUX OOJ1ITUUHMX i
CB1TOTTIAOHUX IO3ML1NM. ToJlepaHTH1CTH Mae BUCTyNaTHU
iHTEerpaTUBHUM E€JIEMEHTOM CUCTEMM IEeMOKPATUUHMX IL1HHOCTEM, IO
3abesneuye IXHIO OPaKTUUHY peajiizauniin B yMOBax COIL1aJIbHOTO

nopanismy.

Ak axkciosioriuHuM GeHOMEeH TOoJIepaHTHICTE chpuse OGOpMyBaHHI
aTMochepum B3aeMoIoBary, ooBipu Ta crnisnparli M1ix
npencTaBHUKAMU Pi3HUX couiallbHUX TPy, 3abesneuynun

MOXJIMBI1CTBL KOHCTPYKTMBHOTO IHiajioTy HaBiTh 3a HagBHOCTI
CyTTEBMX BimMiHHOCTEM. BOHa BUKOHYE HUBKY BAXJIUBUX CYCI1JIBHUX
byukLim [6; 7; 9]:

- perynaTMBHaA OYHKI1S [NOJATae Yy BUMBHAUEHH1 MOPAJIbHUX
OpleHTUPiB MiXOCOOMCTIiCHOI Ta MIXIPyHOBOIL B3aeMonii, cHnpusae
bopMyBaHHI HOPM NOBEO1HKM, SBaCHOBAHMX Ha BRaEMHiM mnoBal3l Ta
BM3HAHHI NpaB 1HIMX JIOOEM;
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- KOMyHikaTuBHa OyHKI1g 3abesneuye epeKTMBHY B3aeMOIiino
Mix mnOpencrTaBHMKaAMM PI13HMX KyJbTYP 1 CcolliaJIbHMX CI1JBHOT,
3aBIOAKM TOJIEPAHTHOCT1 CTae MOXJIMBMM BliOKpuTMM Ziajor Ta
NPOOYKTUBHMUIM OOM1iH 1mesamu;

— 1HTerpaTuBHa OyHKUIia chnpuse o060’ enHAHHI JIIOIEM HABKOJIO
CHinpHMX L1HHOCTEM 1 CYCHiJbHMX 1iJel, niaTpuMyoum CcoliianbHy
3TYyPTOBaHIiCTL Ta I'POMamsgHCbBKY €INHI1CTBH;

— BUXOBHa OyHKUiag 0OB’sA3aHa 3 OGOopMyBaHHSAM MOpPajibHOIL
KyJIbTYPUM OCOOMCTOCT1, PO3BUTKOM eMIaTii, noBarmu OO 1HIMX
JiIonel Ta BlONOBiHmaJIbHOT'O CTABJIEHHS OO BJIACHUX OiM;

- MupoOTBOpPUYa OGYyHKI1S nojsarae y HDonepemkeHHl kKoHOIikTiB,
3HMWXeHH1 PiBHA couiasbHOI HaANPyIM Ta PO3BUTKY KYJIbTYPU
HEHACUJIBHUIIBKOT'O BUPIllleHHA CylIepedHOCTeN.

CyyacHU CB1T CTaBUTHL Iepel CYCIiJIbLCTBOM HOB1 BUKJIIMKH,
AK1 CYyTTEBO BIJIMBAKTL Ha PO3YMIiHHS TOJIEPAaHTHOCTi. PoO3BUTOK
UMdPOBUX TexXHOJIOT1iNM 1 couiasbHMX Mepex SBHauyHO pPO3UMPUB
MOXJIMBOCT1 KoMyHikamii Mix JogbpMy, OIPOTe OHOHOYACHO CIIPUAB
NOmMMPEHHI 1HOOPMAUIMHMX MaHinysaduin, pe3indbopmMaunii Ta MOBM
BOpOXHeuUl. Y uudpoBOMY MNPOCTOP1I ToOJIepaHTHiCTE HabyBae HOBUX
bopM MnposaBYy, TNOB’'Ag3aHMX 13 KYyJIbTYpPOK OHJaMH-KOMyHikauii,
OOTPUMaHHSIM ETUUHUX HOPM CrnisxkyBaHHSA Ta IoBaromw IO
pi3HOoMaHiTHOCTLI OYyMOK. BomHouac caMmMe LubdpoBe cCcepeloBMUIE
IEMOHCTPYE, WO TOJEPAHTHICTHL He MOXE OTOTOXHIBATHCS 3
bavoyxicTio abo 0Oe3yMOBHUMM IMNIPUMHATTAM OyIb-sSkux mo3unim [1,
c. 90-1137.

N CydaCHOMY HayKOBOMY OUCKYyPC1 memaJjii yacrTime
HaATOJIOWYyETHCS Ha HeoOX1ODHOCT1 pPO3YyMiHHA MeX TOJIEPaHTHOCTI.
[loBara OO Pi3HOMaAHI1THOCT1 He O3Hadae CXBaJIeHHA OMCKpMMiHaNil,
HaCUJIbCTBa, arpecii Uy NOPYUWEHHS OpaBR JIIOOMHM. TOMYy CIPaBXHS
TOJIEPAHTHICTL T'PYHTYETLCSH HE Ha [NAaCUBHOMY MNPUMHATTI OyOb-sSKUX
NpoSAB1iB TMOBENiHKM, a Ha AaKTMBHOMY 3axXMCTi OQyHIaMeHTaJlbHUX
TYMAaH1CTUUHMX L1HHOCTEN.

OCcoBMBOTO 3BHAUEHHs HOpobJjieMa TOJIepaHTHOCT1 HabyBae B
ocBiTHiM cdepi. OcriTa BHCTyNAE OOHMM 13 HaMBaXIMBIMMX
MexaHizMiB oGopmyBaHHA LiHHICHMX oOpileHTaunim ocobmucTocTi Ta
PO3BUTKY KYJbTYyPM B3aeMonomaru [5, c. 2259]. CyuacHuM 3akjan
OCB1iTM Mae He Julle IepenaBaTM 3HAHHS, a ¥ CTBOPKBATU YMOBMU
IJis  BUXOBaAHHA  I'POMansHMHAE, 30aTHOTO IO KOHCTPYKTMBHOIL
B3aeMomiil B 0araToKyJIbTYPHOMY cycrnimnecTni. dopmMyRaHHSA
TOJIEPAHTHOCT1  nepenfauvae PO3BUTOK  KPUTUUHOTO  MMUCIIEHHS,
eMrnaTii, HaBMUOK QOiajory, BIAaTHOCT1I po3yMiTM mo3miiin i1HmOI
JIIOOMHYM Ta BiOnoBilmasibHO CTaBUTUCSA IO BJIACHUX II€pPeKOHaHb [§,
c. 19-207.

OTxe, TOJEepPaHTHICTL € OIHMM 13 KJIOUOBMX aKC1loJoTiuHMX
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beHOMEHI1B CyYacCHOTO CyCHiJbCTBAa, OCK1JIBKM Bimobpaxae CUCTEeMYy
BazoBUX LLiHHOCTEN, Ha AKUX TPYHTYETHCS OeMOKpaTHUYHa
umpeinisanisga. Il CcyTHiCTE HoJATrace y BMSHAHHIL LI1HHOCT1 JIOOCBKOIL
pizHomMaHiTHOCTi, moBasil mo rimHocTi ocobmcToCTi Ta T'OTOBHOCTI
IO KOHCTPYKTMBHOIL B3aeMonii 3 IpencTaBHMKaMM P13HUX KYJIbTYP,
cBiToTyiAmiB 1 couianbHUX TPYII.

TakyuM YMHOM, TOJIEPAHTHICTb € He JIMIIe MOPajlbHOI UYEeCHOTOI
okpeMOl ocofbmucToCcTi, a ¥ OGyHIaMeHTaJIbHOK I1IHHICTI CydYacHOIL
KyJIbTYPH, bes AKO1 HEMOXJIUBE icuyBaHHS BimxpuToTO,
OEMOKPATUYHOTO Ta I'yMaHICTMUHOTO CYCIiJIbCTBA.
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Meparornueckan 3cpheKTMBHOCTDb
Mcnonb3o0BaHuA nporpammbl Blender
B CMCTeMe Bbicwero obpasosaHus

CanbikoBa AuHaryns HypnaHoeHa'

! MlpenogaBaTelib—JIEeKTOP Kabelps MHOOPMATHKM M LUMOpOBMU3aALMM OOpPa30BaHUA;
XKeTBICyCKMII yHMBEPCHTET MM. Mibsgca XaHcyrypoBa, Pecnybinmka Kasaxcran

AHHOTALMS . B  ycrnoBuax umbppoBOM TpaHchopMauuM  BHCHWETO oOpasoBaHMS ~ OCOOYI0
aKTyaJIbHOCTb NpuobpeTaeT BHEIPEHME MHHOBALMOHHEIX TEXHOJIOTMM, HalpaBJIEHHBIX Ha
bopMmpoBaHmMe UUMOPOBHIX U NPOOECCHMOHAJIBHEIX KOMIIETEHLMM ofOyudawnumxca. OIOHUM U3

[IEPCIEeKTUBHEIX MHCTPYMEHTOB LuOpoBOTO o0OydeHMsa dBjgeTcsa InporpaMMa Blender,
npencrasjapmas  coboy nporpaMMHoe ofecledeHMe C  OTKPBITEIM MCXOIHBM KOIOM IJid
TPEXMEPHOT'O MONEJNMPOBAHMS, BUIyaldMs3aluMM M Cco34aHmsa UMOPOBOTO KOHTeHTa. lesnbio
MCCJIeNOBaHMA SABJAETCsA OlleHka lefarormdeckoi 30OeKTUMBHOCTM MCIOJIB30BaHMSA NPOTPaMMEI
Blender B ofOpazoBaTeJibHOM mpouecce XeTeICYyCKOT'O YyHUMBEPCUTETa MMeHu Jiabsaca
Xancyrypoea. lccilenoBaHMe NPOBOIMUIIOCH B TedeHMe OIOHOTO akaIeMMUyeCKOT'O ceMecTpa C
yyacTtueM 60 cTymeHTOB o0OpasoOBaTeJsIbHEIX [IPOTpPaMM, CBSBaHHBIX C MHOOPMALMOHHBIMM
TEeXHOJIOTUAMY, KOMIIBIOTEPHOM TIpadmuxort u UMOPOBEIM IM3aMHOM. [  IOOCTWXEHUS
IOCTaBJIEHHOM e OBLIM ~ MCIOJIB30BAHEL  METOMBEl  IeIarloTMYeCcKOTO HaboOeHns,
aHKeTMPOBaHMA, TECTUPOBAHMA, DKCIEPTHOM OLEHKU NPOEKTHHIX padoT U CTaTUCTUUECKOMU
obpaboTku OaHHBIX . B pamMkax nenarormyeckoro SKCIIEPMMEHTA CTYHOEHTEL
SKCIEePVMEeHTaJIbHOM TPy BEIIOJIHAJIN npakTudeckue 3alaHusa o TpexXMepPHOMY
MOIENMPOBaHUI M pas3paborke LUMAPOBHIX NPOeKTOB B cpele Blender, Torma kak oOydeHue
KOHTPOJIBHOM I'PYNMNE OCYIECTBJIAJIOChH TPAAMUMOHHEIMM MeToHmaMM. Pe3ysbTaThl MCCIeOOBaHUA
nokasajau, UYTO MCIOJb30BaHMe Blender cnocoOCTBYyeT [OBHIUEHMIO YPOBHSA ULUUOPOBBIX
KOMIIETeHLMM, PpPas3BUTHUIO NPOCTPAaHCTBEHHOTO MBIIJIEHUS, YCUJIEHMIO ydeOHOM MOTMBALMM U
YIIYUIIEHMI0 KaueCTBa NPOEKTHOM IOeSATEeJIbHOCTM CTYyIeHTOB. CTaTUCTUYUYECKMUM aHaJM3 BHISBUII
OOCTOBEPHHE pPas3IMuMa MeXIOy KOHTPOJIBHOM M OKCIEPMMEHTAJIbHOM TpylnlaMu IO BCeM
uccrnenyeMeM nokaszsatensaMm (p < 0,05). Hambonpmmii HOpmpocT ObUI 3adMKCUPOBaAH IO
nokasaTesgM KadeCTBa IMPOEKTHHX padoT ¥ COOPMMPOBAHHOCTM UMOPOBEIX KOMIIETEHLMN.
[lojlydyeHHEE pes3yJbTaTH [NOOTBEePXIAaldT BECOKMM IeZaloIMUyecKMM NoTeHUMasn Blender kak
MHCTPYMEHTa UudpPoBOTO obydueHMrsa 1  NpodeCcCUOHAJIbHOM  NOATOTOBKMU CTYHOEHTOB.
[IpakTHUyeckas 3BHAUMMOCTbL MCCJIeIOBaHMA 3akJjodaeTcsa B BO3MOXHOCTM MCIIOJb30BaHUSA
nporpamMel Blender mnma MoepHM3aLUMM OOpas30BaTEJIbHHIX NPOTPaMM M Pas3BUTUA LUPPOBOM
oBpas30BaTeNIbHOM Cpelbl B CUCTeMe BhCllero ofpasoBaHMA Pecnybimky KaszaxcTaH.
KnoueBsle cnoBa: Blender, Bricmee obpa3oBaHMe, LuppoBM3alnmsa obpas3oOBaHMsI, TPeXMEepHOe
MoZenpoBaHme, IIMQPOBEIE  KOMIETEeHIMM, [OPOCTPaHCTBEHHOE  MBIIEHME, IPOEeKTHOE
obyueHMne, obpaszoBaTesIbHEE TeXHOJIOT'UM , nemarormdyeckKas 50PeKTUBHOCTE ,
npogeccruoHanbHas MHNOLI'OTOBKA CTYIEHTOB.

BeBegnexnne
CoBrpeMeHHOEe BEICllee OOpa30BaHME PpPa3BMBAETCH B YCJIOBUAX
uudporOM TpaHchopmMaumm, KoTOopada OKa3EBaeT CyLleCTBEHHOE
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BJIMSHME Ha  COIEPXaHMe IHOAOTOTOBKM  CIEUMAaJIUCTOB, MEeTOIEL
obydeHUs W 00pasoBaTeJIbHEE TEexXHOJOI'MM. B COOTBETCTBUM C
MUPOBEIMM TEeHIOEHLUMAMM LMOPOBM3ALUUM YHUBEPCUTETEL CTPEMATCH
BHEIPATb MHHOBALMOHHEE [IPOTPAMMHEE peleHusa, obeclnedmBanlme
bopMUpPOBAHUE N4 CTYyOEHTOB npodeCcCcrMoHaNbHEIX n UMOPOBHIX
KOMIIETEHLMM, BOCTPeDOBAHHEIX Ha COBPEMEHHOM pPEHKe Tpyna [1].
Ocobyrn axkTyaJIbHOCTBL HOaHHAas 3azmada [oIpuobpeTaeT B KOHTEKCTE
INIOOTOTOBKM  CIEUMaJIMCTOB TEeXHUYECKOIO, Ienaroru4yeckoro u
TBOPUYECKOT O npodmier, nOJjad KOTOPHIX BJaIeHMEe COBPEeMEeHHBMU
UMOPOBEIMM MHCTPYMEHTaMM CTAQHOBUTCSH  HEeODOXOIOMMEIM  YCJIOBMEM
npodeCCrOHANIbHOM NesaTeJIbHOCTHU.

XeTHICYyCKMM YHUMBEpPCUTET MMeHUM Miabsdgca XaHcyT'ypoBa SABJSeTCH
OOHMM M3 BeOylMxX pPeIMOHAJIbHEIX YyHUMBepcuTeTOB KaszaxcraHa,
peanu3ynlyM CTpaTeIrMio pPa3BUTUS B HANPaBJIEHUM MHHOBALMOHHO-
OPUMEHTUPOBAHHOTO Smart-yHMBEpCUTEeTa. YHUBEPCUTET COUYeTaeT
KJIaCCHUYeCKHue axKameMmudecKue TpanuLmum C COBpPEMEHHEIMU
oOpasz0OBaTEJIbHEIMM TEeXHOJIOTMAMM U AaKTMBHO BHeIpsdeT UUOPOBHE
MHCTPYMEHTEL B YyUeOHHM IHOpoLuecc. B CTpyKType YHUBEPCUTETA
dyHkUMOHUPYKT IT-jabopaTopuM, HAY4UYHO-OOpPa30BaATEJIbHEE LIE€HTPEL
¥  MHHOBAUMOHHBIE  ILJIOWAIKMU, OPUEHTHMPOBAHHEE Ha  pa3BUTHUE
uudpoBOM 0OpPa30BATEJIBHONM Cpelbl UM IPaKTUKO-OPMEHTUPOBAHHOTO
oBbyuyeHUsa CTYIOEeHTOB.

OnmHMM us IIePCIEKTUBHEIX HalpaBJIEeHUN unbpoBmMzaLUM
oOpa30BaTEeJIbHOTO Ipollecca [ABJISETCS BHeIPEeHMe  TEeXHOJIOTUM
TPEeXMEPHOT'O MOIeJiMpoBaHMa. B mnocrjnenHue T1ToOOH 3D-TexXHOJOTUU
NOJIyUMJIM WMPOKOE PACIPOCTPAHEHME B MHXEHEPpUM, aApXUTEKTYpPE,
ou3ayHe, [OPOMHIUIJIEHHOM I[IPOM3BOLCTBE, MeIMAUMHIYCTPUM U Ccdepe
MHOOPMAaLIMOHHEIX TEXHOJIOT'UN . CorJjlacHoO COBPEMEHHEM
MCCJIeNOBaHMAM, MCIOJNIB30BaHME CPEeOCTB TPEexXMEPHOM BUIyalIM3aLUMU
CIIOCODCTBYET pPas3BUTUI IIPOCTPAHCTBEHHOI'O MBIJIEHMS, I[IOBHIUIEHUIO
IO3HaABaTEJILHOM AKTUBHOCTHU CTYHOEHTOB n bopMUPOBAHUIO
NPaKTUUYECKMX HABHBKOB I[IPOEKTUPOBAHUA LUUPPOBHIX OOBEKTOB [2].

Cpemu CylWecTBYRUIMX IIPOI'PaAMMHEIX CPenCcTB ocoboe MeCTO
3aHMMaeT Blender c¢cBOOOIDHO pacHnpocTpaHdeMad nJjaardpopmMa cC
OTKPBITEIM MCXOOHBEIM KOIOM, I[pelHa3HadeHHasa nOJIg TPpexXMepHOTO
MOIEeJIMPOBAaHMSA, aHMMalMM, BUIyaAJIM3aALUUM UM CO3IaHMA LIUOPOBOIO
KOHTEHTa. Brnaromapsa wWHMPOKOMYy  OQYyHKUMOHAJNY M  OTCYTCTBMIO
JIMIIEH3MOHHBIX OTpaHuueHur Blender aKTUBHO MCIIOJb3YyeTCHS KakK B
npodeccmoHaJIbHOM Ccpene, TaK M B oOpasOBaTEJIbHEIX OpTlaHM3alMsax.
[lporpaMMa OpPeloCTaBJISeT BO3MOXHOCTBH CO3IJaBaThb peaJiMCTUUHBELE
TPEeXMEPHEIE Moznesi, IPOBOIOUTH BU3yaJM3aLUo OOBEKTOB,
paspabaTEHBRATE AHMMALMOHHEE [OIPOEKTH M OCRBaMBaTL COBPEMEHHEE
TEXHOJIOTUM KOMIBIOTEPHOM Tpaduxu [3].

B obpazoBaTenbHOM NpakKTuKe XeTEICYyCKOTO YHUBEPCUTETa MMEHU
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Unvaca XaHcyT'ypoBa MCHOJIb30BaHMe Blender mnpemcraBygeT OCOOBIM
VMHTEepeC IJid NOOTOTOBRKM OyOylMX CIeLMaJIMCTOB IO HallpaBJIEHMAM
MHOOPMAUMOHHEX TEeXHOJIOTUM, LMOPOBOTO IOM3alHa, MWHXEeHEPHOMU
rpadukM M IemarormMyeckoro obpaszsoBaHUA. [IpyMMeHeHMe ITAaHHOU
IPOTPaMMEL IO3BOJISET peann30BaTh IPMHLMIIEL NIPaKTUKO—
OPUEHTUPOBAHHOTO OOyUYeHMsa, IOIPM KOTOPEX CTYIEHTEL HE TOJIBKO
U3ydalnT TeopeTHuUecKMe OCHOBE KOMIIBIOTEPHOM TIpadukM, HO U
paszspadaTeBanT CODOCTBEHHEE umudpoOBLE [IPOEKTEHL, MOIeJInpy A
peaybHEle OOBEKTE M NpOodeCcCHMOHAJIbHEIE CUTYALUM.

HecMoTpsa Ha akKTMBHOE pPasBUTHE LUUOPOBHX 00pa3zoBaTeJIbHEIX
TEXHOJIOTUM, aHaJM3 OTEeUeCTBEHHEX U 3apyOexXHBEX MCCJedOBaHUM
IIOKas3EBaAET HeIOCTATOUYHYI M3YUEeHHOCTbL BOIPOCOB Nelarlol'MueCcKOM
50OeKTUMBHOCTHM MCIOJIb30BaHMA Blender B YCJOBUAX PeTMOHAaJIbHEBEIX
yHUBepcuTeToB KazaxcTaHa. BOJBUMHCTBO HAay4YHHX pab®oT IOCBSUEHO
TEXHUUECKMM acllekKTaM TPEeXMEepPHOT'O MONeJIMPOBaHUA JMOO OIMCaHUIO
OTIHEJIbHHX IMPaKTUK [IPMMEHEHMA INIpOoTpaMM KOMILBIOTEPHOM Ipaduku.
B TO Xe BpeMsa HeINOCTaTO4YHO MCCJeIOBaHO BIMAHMEe Blender Ha
dbopMMpPOBaHME LMOPOBEIX KOMIETEHLUM CTYIOEHTOB, PasBUTUE UX
TBOPUYECKOTO MNOTEeHLMaJla, NPOCTPAHCTBEHHOI'O MBIWJIEHUS UM yUeDHOU
MOTMBALMM B YCJIOBMSAX KOHKPETHOM oOOpasoBaTeJIbHOM cpenel [4].

VccnenorarTenbckum npoben (research gap) 3akaodaeTcsa B
OTCYTCTBUM KOMIIJIEKCHEIX MCCJIeOIOBaHUM, [IOCBSAIMEHHBIX  OllEHKEe
negarormyeckomn 20PEeKTUMRHOCTHU UCIIOJIb30BAHUSA Blender B
obpaszoraTesibHOM HOpouecce XeTHCYCKOT'O YHMBEPCUTETaA  MMEHU
Mnpaca XaHCcyI'ypoBa KakK pPeTrMOHaJIbHOTO MHHOBALMOHHOTO BY3a,
OPMEHTUPOBAHHOTO Ha LMOPOBYI TpaHcdopmaumo oOpasz3OoBaHUA.

B cBg3M C 2TMM LeJibl0 HACTOAWEI'O MCCIeIOBaHUA MABJISAETCSH
onpeneJyieHne negarormMuyeckom 20OEeKTUBHOCTHU UCIIOJIb30BAaHMUSA
nporpaMMel Blender B o6paszsoBaTesibHOM HOpouecce XeTeICyCKOTO
YHUBepcuTeTa MMeHU Miabsaca XaHcyr'ypoBa M BHABJIEHME €& BJIMUSHUA
Ha bopMmupORaHME npodeccroHaJIbHEIX KOMIIETEHLIUM, urdporoOM
TPaMOTHOCTHM, IMPOCTPAHCTBEHHOTO MHIIJIEHUS U yuyeOHOM MOTHUBALIUU
crymeHTOoB [5].

HayyHasa HOBMBHa MCCJIeIOBaHMA 3akjouaeTcsa B OOOCHOBAHUMU
IeDarorMYecKoTo noTeHurasa Blender xak MHCTpPyMeHTa LUMOPOBOTO
oOydeHUs B YCJOBUAX PEeTMOHAJILHOTO YHUBEPCUTETaA M B BHABJIEHUU
ero BJMAHMSA Ha KAauvuecTBO IIONTOTOBKM OyIOyIUX CIEUUaAJIUCTOB.
[IpakTHueckas 3BHAUYMMOCTL paboTH oOHopenejygeTCsa BO3MOXHOCTBIO
MCIIOJIL30BaHMS [1OJIYUEHHEBIX Pe3yJIbTaTOB npu pazpaboTke
obpaszopaTesbHBIX nIporpaMmM, UMOPOBEIX y4eOHBIX KYypCOB n
MEeTOIMUECKUX PEeKOMEeHIallM¥ MO BHEIPEHMUIO TEXHOJIOTUM TPexXMepPHOTO
MOOEeJIMPOBaHMA B CUCTeMYy BrCmero obpa3oBaHua PecnyOJuku
KasaxcrTaH.

MaTepmnasns M METOHE MCCIENOBaHUS
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Hacrosamee mnccinenoeaHue OBUJIO NPOBEIEHO Ha Oasze XeTeICyCKOTIO
yHUBepcureTra uMeHu Mnepsaca XaHcyrypoBa M HalpaBJIEHO Ha OLIEHKY
nemarorndyeckoy s@PeKTMBHOCTM MCHOOJb30BaHMA OporpaMMmel Blender
B npolecce npodeCcCroHasbHOM [IOOTOTOBKM CTYOEHTOB.
llccmenoBaHMe OCYUWECTBJIAJIOCE B TeUeHMe OIOHOTO aKaIeMMUeCKOI'O
ceMecTpa (15 Hegnmesb) ¥ OCHOBHBAJOCH Ha KOMIIETEHTHOCTHOM,
0eaTeJIbHOCTHOM n NPaKTUKO—OPMEHTMPOBaHHOM nomxonax K
OBOyueHMrK. BrplOOp OaHHEIX IOAXOOOB OOYCJIOBJIEH HEeOOXOOMMOCTBI
bopMmmpoBaHMAa LUMOPOBEIX KOMIETEHUMM M NpodeCCMOHAaJIbHEIX HAaBBKOB
CTYOEHTOB IOCPeICTBOM AaKTMBHOI'O BKJIOUEHMA B I[POEKTHYI
IesaTeJIbHOCTh M paboTy C COBPEMEHHBIMM TEXHOJIOTHUAMM TPEXMEPHOTO

MOIENUPOBAHMUS .
B UccenoBaHum IPUHSIIN yyacTue 60 CTYIEHTOB
obpasoBaTesIbHEIX nporpammM, CBS3aHHBIX c MHOOPMALMOHHBEIMU

TEXHOJIOTUAMM, UUOPOBEIM IM3aMHOM M KOMIBITEPHOM Ipadmukomr. s
OLleHKM D0beKTMBHOCTM IMIpuMeHeHus Blender Ovuia chopMMpOBaHa
BKCIEepUMeHTaJlbHasa Tpylla, oO0ydeHMe KOTOPOM OCYWEeCTBJIAJIOCE C
MCIIOJIb30BaHMeM HOporpaMMmel Blender, u® KOHTpPOJbHas Ipylna,
ocBaMBaBlag QHAJIOTMUHEN  y4eOHEI MaTepralsl  TpaIMLUMOHHBIMU
MeTomamMm (Tabmawmua 1) .

Tabomiza 1
XapakTeprcTMka BHOOPKM MCCIIEAOBaHMUS
Ne IllokasarTens SxcnepuMeHTanbHast | KoHTponeHass | Becero
rpynna (n=30) Tpynna
(n=30)
1 CTymeHTH 2 Kypca 16 15 31
2 CrymeHTH 3 Kypca 14 15 29
3 My XUMHBL 18 17 35
4 KeHIMHEL 12 13 25
5 CpenHull BO3pPacT 20,3 £ 1,1 20,1 £ 1,2 20,2 +
1,1

Io Hauajla BKCIepuMeHTa  OblJla OpoBeOeHa  OMaTHOCTMKA
VMCXOIOHOT'O YPOBHSA TIOOTOTOBKM CTYIOEHTOB. Pe3yJbTaTH BXOIHOTO
TECTUMPOBAHMSA IoKa3aJiM OTCYTCTBUE CTATUCTUUECKM  SBHAUUMBIX
PazInMuui Mexny TpyIlaMy IO MCCJenyeMeM nokaszarenam (p > 0,05),
uTOo ODEeCIIeuMJIO COIIOCTaBMMOCTBL BHOOPOK.

[lenarorMUYeCcKUy DKCIEPUMMEHT COCTOSJlI M3 Tpex D2TaloB:
KOHCTATUPyILETo, QOopMMPYRIETO M KOHTPOJIBHOT'O. Ha nepsoMm sTamne
IPOBOIMIIACH OVaTHOCTUKA YPOBHSA LGP OBHIX KOMITE TEHLIMN,
IPOCTPAHCTBEHHOTO MBIWIEHMS UM YyUYeOHOM MOTMBALMM CTYIOEHTOB.
dopMUp YO 3Tan npenycMarpuBajl MHTEeIpaluio Blender B
obpasoBaTEeJIbHEM I[IPOLEeCC DKCIEPMMEHTAJIbHOY TpPyNne. CTyIeHTH

4 2 This work 1s distributed under the terms of the Creative
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TPEeXMEPHBIX
CLEeH U

IIpOoI'PaMMHOTI'O obecrieueHusa OJjsd TPEXMEPHOI'O MOIOEJIMPOBAHVA.

OCHOBHEIE

BULIIEL

yuebHOM

IJeATeJIbHOCTIU
sxcnepmmeHTaanoﬁ TPYIIIIEI IIPpedCTaBJIEHEI HMXE

CTYyIEeHTOB
(Tabauua 2) .

Tabjmuiia 2

CogmepxaHue yd4e6HOM IOesITENIBLHOCTM C MCHOJb3oBaHueM Blender

Ne By mesaATeNBLHOCTU PopMMPyEMEIE HAaBBIKMU PesynesTaT O6ydYeHMUS
1 CozmaHue 3D- | [IpoCTpaHCTBEHHOE BrameHue
ODBEKTOB MEBIIIJIEHME MHCTPYMEHTaMMN
MOIeJIMPOBaHUA
2 PaborTa BusyasibHOe CosnaHMre pealiMCTUUHBIX
MaTepMrajiaMu NIPOEeKTUPOBaHME Monesien
TeKCTypaMu
3 HacTporka AHanmz uM@POBOM CPEIE HaBelKM BU3yanmus3aLuUn
OocCBelleHUMA
4 PeHnepmHT npoekToB | Pabora C undpoBeM | [IoOTroTOBKA TOTOBOTO
KOHTEHTOM InIpoOgykKTa
5 CoznaHue aHMMauum KpeaTnMBHOCTB n | Pazpaborka
IIPOEKTHOE MBIIJIEHME VMHTEPAaKTUBHBEX
IPOEKTOB
6 [lpesenTanma KoMMyHMKATHUBHEE Bammra UMOPOBOTO
IIPOEKTOB KOMIIE TEHLIM IIpooykKTa
g cbopa SMIMVPUUECKUX IOaHHBIX MICIIOJIBE30BaJIMChH
AHKeTVpOBaHME, TeCTMpPOBaHNME, rnegarormyeckoe HabOJoOeHue 12
OKCIIepTHad OLIEeHKa IIPOEKTOB. AHKeTMpOBaHMe IIO3BBOJINIIO

OpenesiTh YPOBEHb ydueOHOM MOTHMBALMM UM OTHOUEHME CTYIEHTOB K
MCIIOJIb30BAHMI LUUOPOBEIX TeXHOJOTUM. TecTHMpOBaHME IPUMEHSJIOCH
OJI9 OLEHKM COOPMMPOBAHHOCTM LIMOPOBEIX KOMIIETEHLUMM M 3HAHUM B
obJlacTu TPEXMEPHOT'O MOIOEeJIMPOBaHNUA . JKcCIepTHasa OLleHKa
BBIIIOJIHAJIACh IpernonaBaTesiaMy kadenpsl 10 3apaHee YyCTaHOBJIEHHEM
KPpUTEPUAM.

Tabjsmuia 3
KpuTepnn oueHKM nejarormdeckor sbpexTmBHOCTM McnonbsoBaHmusi Blender

e Kpurepni [lokasaTens MeTon OuLEeHKMu
1 YuebHasa MOTMBALMA JHTepec k OOyYeHMIO AHKeTHpOBaHME
2 BoByieueHHOCTB AKTMBHOCTb Ha | HabmoneHue
3aHATUAX
3 IndpoBele Branenue TecTrpoBaHMe
KOMIIe TEHLUN MHCTPpyMeHTamMu Blender
4 [IpocTpaHCTBEHHOE CrnocobHOCTH CO3maBaTh | [I[pakTrueckue 3amaHUL

MEIILJIE H/IE 3D-Mmomesn
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IIponomxeHmne Tabma. 3

5 TBopueckasa OpUTMHAJIBHOCTH OKCIepTHas OLEeHKa
aKTUBHOCTB [IPOEKTOB

6 [IpodeccrmoHanbpHasa KauectTrO NTOTOBOTO | KoMIyiekCHasa oOLeHKa
TOTOBHOCTB IpoeKTa
Kpurepun [lokaszaTesb MeTon OLEeHKHU

OLleHKa TPOEeKTOB NPOBOOMJIACE O  OSTuOaJIJIbHOM  WKaje
HECKOJIbKYMM SKCIEepTaMu. Ina TTOBHIIEHU S OBBLEKTUBHOCTU
YUMTHBAJIOCE CpPEeINHEee B3HAUeHME DSKCIEPTHHX OLIEHOK.

Taboma 4
CucreMa SKCHEPTHOM OLEHKM [IPOEKTOB CTYyLEeHTOB

d Kpurepnit MakcuManbHEM 6GaJi
1 KauecTBO MOOenIMpOBaHUA 20
2 TOYHOCTE BUBRYyANM3ALUA 20
3 Jlcriosib30BaHME MHCTPYMeHTOB | 20

Blender
4 OpPUIMHaNBHOCTE pPEIEeHUI 20
5 [IpakTUueckas 3HauMMOCTh | 20

IpOEeKTa
6 NToro 100

ObpaboTka Pe3yJIbTAaTOB OCYIECTBJIAJIACh C MCIOJb30BAaHMEM
METONOB  ONMCATEJIbHOM  CTATUCTUKU. Oia  a”Hammszsa  OMHAMUKU
VCCJenyeMEIX IoKaszsaTeJiey pacCCUMTHBAJIMCE CpenHme 3HaueHusa (M),
CTaHIApPTHEE OTKJIOHEHMS (SD), IPOLIEHTHEE nokaszaTenu n
KO20OUUIMEeHTH OHpupocTa. IJg NPOBEPKM CTATUCTUUECKOM 3HAUMMOCTU
pasanuur MeXOy TIpyllaMM MCIOJNb30BaJICa t-xpurepudr CTbIOOEHTA
npu ypoBHe 3HaumMocTu p < 0,05.

TaxuMm obpasoM, KOMILJIEKCHAa 4 MeTOOUKA MCCcIenoBaHmsa
Io3BOJIMJIa OOBEKTMBHO OLEHMTH BJMAHME OporpaMMmel Blender Ha
bopMMpPOBaHME LUUPPOBEIX KOMIETEHLMM, Pa3BUTHE NPOCTPAHCTBEHHOTO
MEIIJIEHMSA M IIOBHIUIEHME KadecTBa NOpodeCCHMOHaNIbHOM MNOOTOTOBKU
CTyneHTOoB XeTHICYyCKOI'O YHUMBepcuTeTa uMeHM Mnbgaca XaHcyTypoma.

PesyJnibTaTel MCCJIeNOBAaHMUST

s onpenejyieHusa nenarorMyeckom 50OEeKTUBHOCTHU
MCIOJIb30BaHMsa OporpaMmel Blender Opl ODpOBeleH CpPaBHUTEJbHBIM
aHaJNIM3 pPe3yJIbTAaTOBR KOHTPOJIBHOM M BSKCIEPUMMEHTAJIBHOM TIPYNI II0
OCHOBHEIM IoKazaTesiaM: yuebHasga MOTMBALMS, uMdpoBEE
KOMIIETEHIIMM, I[IPOCTPAHCTBEHHOE MBIJIEHME, KAQUECTBO I[IPOEKTHOM
OedTeJIbHOCTU M NPpOodeCCHMOHAJIbHAA I'OTOBHOCTE CTYIEHTOB.

[leprOHaUYaNbHAA OMaTHOCTMKA nokasaja OTCyTCTBUE
CTaTUCTUUECKM 3HAUMMEIX pPas3auuuy wmexny rpynnamu (p > 0,05),
4TO CBUIETEJIBCTBYET O COINOCTABMMOCTHU MCCJEeNyeMBIX BEOOPOK.
[locme 3apepumeHus o(opMmupypWero sTana OemuM  3adMKCHUPOBAHE

4 4 This work 1s distributed under the terms of the Creative
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CylueCTBEeHHBIE V3MEHEeHUA B BKCIEePUMEHTAJILHOM Trpylne,
oOydaBUIENCA C MCIOJIb30BaHMEM IporpaMMel Blender.
Tabomuira 5
IuHaMMKka ypOBHSI LIMOPOBEIX KOMIETEHLUMUM CTYHEeHTOB (%)
Ne YpoBeHb | OKCIepuMMeHTajibHasa | OkcrnepuMeHTasibHasa | KOHTpoJsibHada KoHTpoJsbHaA
Tpynmna oo | rpymnmna rnocJjie | rpymnmna 0O | I'pynna IocJe
OKCIIEPVMMEHTAa OKCIIEPVMMEHTAa SKCIIEPMMEHTAa SOKCIIEPVMMEHTAa
1 Beicoxumt | 23,3 66,7 26,7 33,3
2 Cpenumnt | 50,0 30,0 46,6 50,0
3 Huskumit 26,7 3,3 26,7 16,7
[IoJlyuyeHHEIE Pe3yJibTaTH OEMOHCTPUPYIOT 3HaUMTEJIbHOE
yBeJIMUeH e OOoJIin CTYIOEeHTOB C BBICOKMM YPOBHEM UMOPOBEIX
KOMIIETEHLUM B DKCIEPMMEeHTAaJIbHOM Tpynne — ¢ 23,3 % mo 66,7 $.

OHHOBpeMeHHO KOJIMYECTBO CTYOEHTOB C HM3KMM YPOBHEM IIOOTI'OTOBKU
COKpaTUJIOCh C 26,7 % mo 3,3 %. B KOHTPOJIBHOM TI'pPyNle M3MEeHEHUS

HOCWMJIM MEeHee BEHPaXeHHHM XapaKTep.

Tabsmuiia 6
VisMeHeHMe ypPOBHsI y4YeOHOM MOTHMBaAUMM CTYLEHTOB (%)
Ne [lokazaTesib | OKCIepUMeHTaJlbHasa | OkclepuMeHTaslbHasa | KoHTposneHasa | KoHTpoJsibHaAA
rpynna (no) rpynna (nocjue) rpynna (mo) rpynna
(mocne)
1 Bricokas 43,3 83,3 46,7 56,7
MOTUBALINSI
2 Cpenuss 40,0 13,4 36,6 33,3
MOTUBALIUSA
3 Huskas 16,7 3,3 16,7 10,0
MOTUBALINSI

PesybTaTh aHKETUMPOBAHMSA CBUIOETEJILCTBYIT O INOJOXUTEJIbHOM
BIMaHUM Blender Ha MOTHMBALMOHHYI cdepy oOydawnuIMXCH. B
SKCIEePUMEHTAJIbHOY TpyIlle »OOJd CTYIEHTOB C BECOKMM YPOBHEM
MOTHMBALMM yBeJIMUMUJIaChb IIOUTM B HOBa pa3a. JITo oObdacHAeTCHd
IPaKTUKO—OPUEHTUPOBAHHEIM XapaKTepoM 3alaHuM UM BO3MOXHOCTBIO
CO3IaHusad COOCTBEHHEIX LMPPOBEIX IPOEKTOB.

Tabimuia 7
CpenHmue nokaszaTenu COOPMUPOBAHHOCTM MCCJIEOYyEeMHX KOMIIETEeHUMM (110
naTmuOallJIbHOM MKaJe)
Ne IllokasaTens Io Nocne IpupocT (%)
SKCIepPMUMeHTa SKCIepMuMMeHTa
(MtSD) (MtSD)
1 IndpoBEle KOMIIE TEHUUU 3,21 £ 0,62 4,63 £ 0,41 44,2
2 [IpocTpaHCTBEHHOE 3,36 £ 0,55 4,42 + 0,44 31,5
MEIIJIEHUE
3 YuebBHasa MOTMBALIUSA 3,42 £ 0,58 4,51 + 0,39 31,9
4 KauecTBO npoexTHex | 3,17 = 0,61 4,68 £ 0,35 47,6
pabor
5 [IlpobeccuoHanbHasg 3,38 £ 0,57 4,55 £ 0,42 34,6
TOTOBHOCTB
This work is d{strf@uted under _the terms of [17:_9 Creat'fve 4 5
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Hambonpmmy OpMpOCT HaOJI©0Oalcsa OO [IoKaslaTesaM KadecTBa

IPOEKTHOM IeATeJIbHOCTU (47,6 %) Y  UMOPOBEIX KOMIIETEHLUN
(44,2 %) . CLie) IOOTBEPXIOAET 20PEeKTUMBHOCTD MCIIOJNIL30BaHMUA
Blender Kak VHCTPYMEHTA npodeCcCcruoHaJlIbHOM IIOOTOTOBKU
CTYIOEeHTOB.
Tabsmia 8
PesynbTaTH CTAaTUCTUMYECKOI'O aHanmmsBa 3bbeKTMBHOCTM MucHONb30BaHus Blender
Ne [loxasarTens t-xkpurepuir | p-value | MHTepnpeTaumust
CreiofneHTa
1 YuebBHas MOTMBALIUSA 7,84 <0,001 CraTucTruecku
3HaA4YVMMO
2 IndpoBEle KOMIIETEHUUU 8,73 <0,001 CraTucTmuueckKu
3HAUMMO
3 [IpoCTpaHCTBEHHOE 6,95 <0,001 CTaTUCTUYECKHU
MEBIIIJIEHUWE 3HaA4YVMMO
4 KauecTBO npoekxkTHBHIX pador | 9,11 <0, 001 CTaTuCcTHUUYEeCKHU
3HAUMMO
5 [IlpobeccuoHanbHasg 7,27 <0,001 CraTucTruyeckKu
TTOTOBHOCTbB 3HaA4YVMO
CraTucTmueCcKmUn aHaams NOOTBEPONII HaJgmnume BHAUMMBIX

pPas3aMuui MeXIOy KOHTPOJIBHOM UM BKCIEPMMEHTAJNIBHOM TpyllaMu II0
BCceM wucciyenyemeM nokaszsareynsaMm (p < 0,001). IonydyeHHBIE OaHHBE
CBUIOETEJIbCTBYIT e} BBEICOKOM nemarormMyeckom 250OeKTUMBHOCTHU
UcrnoJsib30BaHmusa Blender B ofOpaszsoBaTeJIbHOM Ipollecce.

Tabjsmrza 9
OueHka CTyneHTaMuM obpaBoBaTenbHOT'O noreHumana Blender
Ne YTBepxneHne Corsacum | YacTHMduHO He
(%) COIJIaCHBI COIJIaCHH
(%) (%)
1 Blender nmnoBemmaeT wMHTepec Kk | 84 11 5
ODyUYeHMIO
2 Blender cnocobcTByeT pazBuTuio | 88 8 4
TBOPUECKOT'O MBIIJIEHNA
3 Blender nmomMoraeT Jgyume | 81 14 5
IOHMMATL y4eOHEM MaTepmua
4 Blender pazeueaer | 86 10 4
npodeccroHaJIbHEIE HaBHKU
5 Blender HeobBxommuMm njasa Oynoymelrt | 89 8 3
npobeccruoHalbHOM IeaTeJIbHOCTU

BONBMIMHCTBO CTYHOEHTOB IIOJIOXMTEJILHO OLEHUJIM MCIIOJIb30BaHME
Blender B yuebOHOM HNpolecce. Hawmbojiee BEICOKME NOKa3aTeNu OBIU
IIOJIYYEHEI I1I0 KPpUTEPUAM pPaA3BUTUA HpO@@CCMOHaHbHHX HaBEIKOB U"

bopMUPOBAHMSA LUMOPOBHEIX KOMIIE TEHIIUM, uTo IOOTBEPXIAET
IMIPakKTUIECKYIO SBHAYVMMOCTDb VCIIOJIb3OBaAHMA TPeXMEPHOT'O
This work 1s distributed under the terms of the Creative
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MOIENMPOBAaHUA B CUCTEME BHCUIETO OOpPa30BaHUA.

TakuM oOpasoM, PpPe3yJbTaThl MCCJIeOOBaHMSA I[I0KABHBAKT, YTO
nHTerpauusa Blender B o6pa30oBaTenbHEM npouecc XeTeHCyCcKOTO
YHUBepCUTeTa MMeHM Mibsca XaHCyI'ypoBa CIOCOOCTBYET IIOBBIIEHUIO
yueOHOM MOTMBALMM CTYOEHTOBR, PAa3BUTUI LIUOPOBBIX KOMIIETEHLUM,
IIPOCTPAHCTBEHHOTI'O MBIIIJIC HM A 12 HpOC_beCCI/IOHaJ'[beIX HaBBIKOB,
HGO@XOILI/IMI:IX IJIA yCH@LUHOf/I JedTeJIbHOCTM B YCJIOBUMAX LLI/I(DpOBOﬁ
OSKOHOMIVKIN .

O6cyxneHne pesynbTaTOB

HOJ’IyquHbIe pe3syJibTaThe CBMIETEJIECTBYIOT ©) TOM, gTo
MCIIOJIb30BaHMe nporpaMmmel Blender B o0Opa3oBaTejlbHOM IIpoLEecce
OKa3eIBaeT IIOJIOXKMTEeJIbHOE BIIMIAHUE Ha (_I)OpMMpOBaHI/Ie

npodeccroHasbHEIX ¥ LIMOPOBEX KOMIIETEHLMUNM CTYOEeHTOB. AHaIMU3
IOAHHBEIX IIOKa3aJl CTaTUCTUMUYECKM 3HaAuMMOe IIOBHIIEHME YPOBHSA
yuebHOV  MOTMBALUMU, IPOCTPAHCTBEHHOTO  MBIJIEHUS, UndpoBOM
TPaMOTHOCTM M KadecTBa I[IPOEKTHOM HOedTeJIbHOCTM OoOydanlMxCcs
BKCIEePUMEeHTAaJIbHOM TPYIIIIE 1o CpaBHEHUIO co CTyIOeHTaMu
KOHTPOJIBHOM TpPyIlbl. JaHHBE pPes3yJIbTaTH I[IOATBEPXIAKT TUIOTE3Y
MUCCJIedOBaHMsA O TOM, UYUTO MHTEeTrpalMsa TEeXHOJIOTUM TPexXMepPHOTO
MOIEJIMPOBAHMA B OOpa30BATEJIBHYID Cpely CIOCOOCTBYET [IOBHIIEHUIO
20beKTUMBHOCTHU npodeccruoHaJbHOM IOOTOTOBKU CTYOEHTOB B
YCJIOBMAX LUUOPOBM3ALUM BHCHET'O OoOpa3oBaHuUA [6].

OmHMM M3 HauboJiee 3HAUMMHX Pe3yJIbTaTOB MCCJIeOOBAaHMS CTajio
CylleCTBEHHOE IOBHIIEHME YPOBHSA LMQPOBEIX KOMIIETEHUUM CTYIEHTORB.
[IoJlydyeHHEIEe IaHHBIE COTIJIACYIOTCS C IIOJIOXeHUAMU EBPONENMCKOM paMKU
UMOPOBEIX KOMIEeTeHLUM Nemaroros DigCompEdu, coTJlacHO KOTOPOM
VICIIOJIb30BaHME COBPEMEHHBIX LMOPOBEX MHCTPYMEHTOB CIHOCODCTBYET
Pa3BUTUI0 HABEIKOB  CO3HOaHMa UMOPOBOTO  KOHTEHTA, peleHnsa
npodeccroHasbHEIX 3amdad U 30QPeKTUBHOTO IMPUMEHEHUS TEXHOJIOTUM
B oOpaszsoBaTeJIbHOM M NPpOoPecCHOHaJIbHOM IedTesibHOCTU. Pabora cC
Blender TpebyeT OT CTYHOEHTOB OCBOEHMS PABJIMUYHEIX MHCTPYMEHTOB
UMPPOBOTO TMPOEKTUPOBAHUMA, uyTO crnocobcTByeT  QOPMMPOBAHUI
KOMIIJIEKCHHIX HAaBHKOB, BOCTPeOOBAHHEIX Ha COBPEMEHHOM pPEHKE
Tpyna [7, 8].

[IoBHIMIEHME YyUYeOHOM MOTMBALUM CTYIOEHTOB DKCIEPUMMEHTAaJIbHOM
TPYIIHE NOOTBEPXIAET I[IOJIOXEHUS TEOPUM MYJIbTUMEOUMHOTO OOyUeHUS
P. Mawnepa, COTJIaCHO KOTOPOU BMU3yaJM3alns nHbOpPMaLIUM
crnocobcTryeT 0OoJjiee TUIyDOKOMY I[IOHMMAHMIO M3ydaeMOoT'O MaTepuala
Y TIOBBIIEHMIO TIORHABATEJIbLHOM AKTUMBHOCTHU oOOydawnmMXCcsa. B oTauuue
OT TPaIMLMOHHEIX METOIORBR IpelolaBaHMsA, MCIOJb30BaHue Blender
IO3BOJISET CTyIEeHTaM CO3IJaBaTb COOCTBEHHHE LUOPOBEHE OOBEKTH U
BUIOETH [IpakKTUUeCKMe PpPesyJIbTaTel CBOeM IedaTeJIbHOCTHU, uTo
IIOBHIIAET UX BaMHTEPECOBAHHOCTL B UI3YUEHUM OUCLUIIIIMHBEL U
CIIOCODOCTBYET Pa3BUTUID BHYTPEeHHeN MoTuBauum [9].
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Pe3ynbTaThl MCCIEOOBAHMSA TAKXE HEMOHCTPUPYIT MNOJIOXUTEIbBHOE
BJIMSIHUE TPEXMEPHOT'O MOIeIMPOBaHUI Ha pasBuUTHUE
IIPOCTPaHCTBEHHOTO MEIIIJIEHU A CTYOEHTOB. JaHHEM BEIBOTI
COOTBETCTBYET pesyJjibTaTaM MCCJeIOBaHUM B OOJACTU MHXEHEPHOTO
M IOM3aMHEPCKOTO 0O0pas30BaHUAg, COIJIACHO KOTOpPEM pabora C
TPexXMEePHBIMM OOBEeKTaMM CIIOCODCTBYeT pPa3BUTUMIK CIOCOOHOCTHU
aHAIM3MPOBATh INPOCTPAaHCTBEHHBIE CTPYKTYPH, NPOTHO3MPOBAaThH
M3MEHEeHMsa OOBEKTOB M BU3YyaJIM3MPOBATH  CJIOXHEIE I[IPOLIECCH.
PazBuTHE [IPOCTPaHCTBEHHOTO MEIIJIEHU A ABJIAETCSH BaXHBIM
KOMIIOHEHTOM  NPOQEeCCHMOHAJIBHOM  NOOTOTOBKM  CIELMaJnMCTOB B
obmacT MHOOPMALIMOHHBIX TEXHOJIOTMM, MHXEHEPUM, aAPXUTEKTYPH U
udpoBOTO IOM3aMHa.

Ocoforo BHMMAaHMA 3aCHyXMBAKT pPe3yJbTaTh OLEHKM KadecTbBa

HpoeKTHOIZ IJedTeJIbHOCTIM CTYIOEHTOB. BrimmosiHeHME IIPAKTUKO—~
OPMEHTUPOBAHHBEIX 3alaHuM B cpene Blender mo3Bosmio oOydarmMMCsa
IIPVMMEHATD IIOJIYYEHHEIE SHaHMA IJIA peumeHnAa PeaJIbHBEIX

npodeCcCHOHAJIBHEIX 3amad. B TIIpollecce TINPOeKTHOM HOedTeJIbHOCTU
CTYIEHTE He TOJIBKO ocBaMBaJn TeXHUUECKHUE MHCTPYMEHTEL
TPEXMEPHOTO MOIOeJIMPOBAaHNA, HO " pasBUBAIK HAaBEIKM
IJIAHVWPOBAHMA, I[PMHATUA pPeUeHMM, KOMaHIHOT'O B3aMMOIEVCTBUA U
Ipe3eHTaluM pes3yJibTaTok paboTe. HaHHEE BHBOIEL COIJIACYKTCA C
MCCJIeOOBaHMAMM, I[IOCBAMEHHBEIMM [IPOEKTHOMYy OOyueHuo (Project-
Based Learning), KOTOPEHE pacCMaTpUBAT CcoO3IaHMe UIUOPOBHIX
NIPOOYKTOB KakK 50de K TUBHBIM criocob dopMMpPOBAHMA
npodeCCrMOHAJIBHEIX KOMIIETEHLIMY UM pPasBUTMA HaBHKOB XXI Beka
[10].

BaxHBEIM pesyJsibTaTOM MCCJIEeOOBAaHMA ABJIAETCA [IONTBEpPXIEHUE

BO3MOXHOCTU 20PEeKTUMBHOTO UCIIOJIbE30BAHUSA Blender B
oBbpa3oBaTeJIbHOM IpakKTUKe PETUOHAJIBHOTO YHUBEpCUTETA. B
oTaAnYME oT KOMMEPUECKUX oporpaMMm onsa TPEXMEPHOTO

MOOEJNIMPOBaHUA, TpebyonlMX SBHAUUTEJIbHEIX OQMHAHCOBHIX 3aTparT,
Blender gBisgeTcsa HNPOTPaMMHBEIM OOeCIedeHMEM C OTKPBITEIM MCXOIHBIM
KOIOOM M CBOOOIHBIM HOCTYIIOM. JTO IOejlaeT €T0 OCOOEHHO aKTyaJlbHBIM
IJi1g YHUBEPCUTETORB, CTPEMAIMXCS BHEIOPSATH COBPEMEHHBE LIUOPOBEE
TEXHOJIOTMM [IPM OTPaHMUEHHHBX pecypcax. OnelT XeTeHCYyCcKOTO
YyHUBepCcuTeTa MMeHu Mnbsaca XaHcyTypoBa  I[IOKasHBAaeT, uTo
MICIIOJIb30BaHMe OeCHJIaTHEX LUMOPOBEIX IJIaTQOPM MOXeT OODeCIedUThb
BHICOKMM  YPOBEHb IIOOTOTOBKM CTYyIeHTOB 6e3 HeoOxXOoIUMMOCTU
npuobpeTeHusa IOPOTOCTOSANETO NPOTPaAMMHOTO OOeCIleUeHUd.

BMecTe C TeM MCCIemOBaHMeE BHABUIIO pAO GakTOpOB, KOTOPBE
HeOOXOOMMO YUMTHIBATE NPpM BHenpeHuM Blender B oOpas30BaTeJIbHBIM
npolecc. Ha HauvasnbHOM 5BTane o0OydYeHMsa dYacCThb CTYIOEHTOB
MICHOEITEIBAJIa TPYIOHOCTM, CBS3aHHEIE CO CJOXHOCTBLI MHTepdenca
NpoTrpaMMEl M HEOOXOAOMMOCTBI OCBOEHMSA OOJIbIIOTO KOJIMYECTBA

4 This work 1s distributed under the terms of the Creative
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VMHCTPYMEHTOB. AHaJIOTUUHEIE HpO@J’IeMBI OTMEUaKnTCAd M B 3apy6€)KHbIX
MccJjiegoOBaHMAX, IIOCBAINIEHHEIX MCIIOJIBE30OBAHNMIO HpO@eCCMOHaJ’IbHOI‘O

IPOTPaMMHOTO obecneueHusa B obpa30oBaHuM. [Id [OPeOnOJIeHUSA
IDAaHHEIX TpyIHOCTeM TpebyeTcsa pas3paboTka MNO3TAIHBX MeTOOUYECKUX
MaTepmnaJsios, aallTVPOBaAaHHEIX yT:IGGHbIX BaHaHI/Iﬁ 1Z8 CHCTEeMBL

IenarorMYecKoI'0 CONPOBOXIEHMSA CTYIOeHTOB Ha pPaHHUX »BTalax
OCBOEHMUS NPOTPaMMH .

HecmoTpsa Ha IIOJIyYEeHHEIE [IOJIOXUTEJIb HEIE pe3yJbTaTH,
HacTodllee MCCJeOOBaHMe MMeeT OIpelleJiIeHHEle OoT'paHuYeHUusa. Bo-
IIEPBHIX, DKCIEPMMEHT IMNPOBOIOMJICA B PaMKax ONHOTO YHMBEpPCUTETA
¥ OXBaTHBAJ OTPAHMUEHHYI BHOOPKY CTYIOEeHTOB. BO-BTOPHX,
MCCJIefOBaHMEe OCYIEeCTBJIAJIOChE B TeUeHMe OIOHOT'O aKaIeMUYeCKOIO
ceMecTpa, UYTO He II03BOJISEeT OLEHUTH HOOJITOCPOYHOE BJIIMAHUE
VICIIOJIb30BaHMA Blender Ha npodeccroHaJbHOe pasBuTHe
ofydYaKnmmxcs . B-TpeTbhux, aHaIMBUPOBAJMCH IperMylLeCTBEHHO
KOJIMUeCTBEHHEE MokazaTesu 20beKTUBHOCTM, TOI'Da KakK OaJibHeNue
MCCJIenOoBaHMA MOTYT OBITH HalpaBJIEHH Ha M3YyUYeHMEe MHIMBUNOYAJIbHBIX
oOpa30BaTeJIbHEX TPpaeKTopPuUn CTYIOEHTOB u 0CcOOEeHHOCTEN
bopMUPOBAHUSA npodeccruoHaJbHOM UOEHTUYHOCTU B umpporoOM
obpas3oBaTeJyIbHOM cpene.

[IpakTHUyeckas 3HaUMMOCThb MCCJlenoBaHUA 3aKJjiouaeTcs B
BOBMOXHOCTHU MCIIOJIb30BaHUA IIOJIyYEeHHEBIX pPe3yJbTaToOB npu
MOIOEepPHM3AUUN obpa3zoBaTesibHBIX IporpaMMm B obrnacTu
VMHQOPMALIMOHHEIX TEXHOJIOTHM, UM@poBOIO OM3aMHa, MHXEHEepHOU
rpaduky M NenarormMdeckoro obpasoBaHMA. PaspaboTaHHasa MOIEJb
nHTerpaumu Blender B ydeOHEM NpPOLECC MOXeT OBITH MCIOJIbE30BaHa
OPYTVMM BEICHIMMM y4UeOHBIMM B3aBeleHUaAMU Pecnybiaukyu KazaxcTaH Opu
peanmm3auMM crpaTerur Lu@poBOM TpaHcdopmMmauum oOpasz3OBaHUA.

TakuM obpasoM, pe3yJbTaTh MCCJeOOBAHMS I[NOOTBEPXIAT
BEICOKMM [NemaroTrMuecKui [HOTeHUMaJ nporpaMmMmel Blender kak
MHCTPYyMeHTa (OopMMPOBaHMA LUMOPOBEIX KOMIIETEHLNN, pPasBuUTUA

IPOCTPAHCTBEHHOTO MBIUIJIEHU I " [IOBBIIEHN A KauecTBa
npodeCcCruoOHaNIbLHON IIOOTOTOBKMU CTYHOEHTOB. Vcriosib30BaHME
TEXHOJIOTUIM TPEXMEPHOT'O MOIESJMPOBRAHMA CIOCOOCTBYyeT pealm3aluu
IPaKTUKO—OPUEHTUPOBAHHOTO o0ydueHMs u obecneumBaeT
COOTBETCTBMUE obpas30BaTeJIbHOT'O npolecca COBPEMEHHEIM
TpeboBaHMAM LUOGPOBOTO OOWEecTBa M PEHHKA Tpyla.

BaknoueHne

B ycrnoBuax UMOPOBOM TpaHchopMalUuMM BHCLIETO 00pasoBaHUA
oCcobyIo aKTyaJIbHOCTb npuobpeTaeT IIOUCK 5POEeKTUBHEIX

VHCTPYMEHTOB bopMmpOBaHMA npodeCcCrnoHaNbHEIX " UMOPOBEIX
KOMIIETEHLU) CTYOEeHTOB. PesyJbTaTe NPOBEIEHHOTO MCCJIeNOBaHUA
OO TBEPOUIIN BBICOKYIO nenarorndyecKymo 50PEeKTMBHOCTE
MCIIOJIb30BaHMAa OporpaMMmel Blender B ofOpa3oBaTeJIbHOM Ipollecce
KeTeICyCKOT'O yHMBEpPCHUTETa MMeHM Mnbaca XaHcyryposa.
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AHanM3 pPe3yJIbTaTOBR NelarloI'MUecKOI'0 BKCIepUMeHTa Ioka3all,
UTO MHTEeTrpalMdad TEXHOJIOTUM TPexXMEePHOI'O MOINEJIMPOBAHMUA B yUeOHBM
IPOLIeCC CHOCODOCTBYET CYyUWEeCTBEHHOMY I[IOBHUEHMIO YPOBHA LIUOPOBEBIX
KOMIIETEHUMY ODydUanIUXCHa, Pa3BUTUIO NPOCTPAHCTBEHHOIT'O MBIJIEHUI,
GOpPMMPOBAHMI0O HABBIKOB I[POEKTHOM HOedTeJIbHOCTM U  IIOBHIUIEHMIO
y4ueOHOM MOTHBALUA. CTyIeHTE 3KCIEPUMEHTAJILHOM TPYIIIE
IPOOEMOHCTPUPOBAJIN BoJsiee BEICOKME noxkasaTesn KauecTBa
BEINIOJIHEHUA MNPAKTUUYECKUX M IMPOEeKTHEX 3alaHMuM IO CPaBHEHUI CO
CTyIeHTaMmu KOHTPOJIBHOM TPYIIIHL. CraTucTudeCcKuM aHaIn3
IOOTBEPONII OIOCTOBEPHOCTD BBISIBJIEHHEIX pa3amnuun 1o BCEM
uccienyeMeM napamMerpam (p < 0,05).

[ToJry4ueHHEIE pPe3yJibTaTH CBUIETEJILCTBYIOT o) TOM, YTo
MCIIOJIb30BaHUE Blender II0O3BOJIAET peanm30BaTh IPMHLMIIE
KOMIIETEHTHOCTHOT'O n IPaKTUKO—OPUEHTUPOBAHHOTO obydeHU4d,
obecneuuBas akTMBHOe BOBJIeUEeHMEe CTYIOEHTOB B IIPOLleCC CO3IaHuda
umMdpoBOTO o0pasoBaTEJIBHOTO IpOoOyKTa. B OTJIMYKE oT
TPAOMLMOHHEIX MEeTOINOB oOydeHMda, paboTa B Cpele TPexXMEepHOTO
MOIEeJIMPOBaHMA crnocodbcTryeT OoJjiee IUIyOOKOMY YCBOEHUI ydebOHOIO
MaTepualjla OJjlarojapsd BuU3yalu3auuu OOBEKTOB, MHTEPaKTUBHOCTU
oOpas30oBaTEeJIbHOM Cpelbl M BO3MOXHOCTU IIPUMMEHEHUS TeOopeTUUeCKUX
3HAHUM Ha IpakTUKeE.

Ocoboe 3BHaueHue uMmeeT TOT GakT, UYTO Blender gaBjasgeTcs
OpoTpaMMHEIM ofOeclneueHrMeM C  OTKPBITHIM  MCXOIHEM  KOIOOM U
pacrnpocTpaHsaeTcsa fecnjaaTHO, UuTo nejaerT ero OOCTYIIHEIM
VMHCTPYMEHTOM HOJIS YHUBEPCUTETOB HE3aBUCUMO OT YPOBHHA UX
MaTepMaJIbHO-TEXHMUECKOTO ofeclHnedeHrsa. 3TO OCODEHHO aKTyaJIbHO
I0JIS PEeTMOHAJIBHEIX  BHCUIMX y4eOHBIX 3BaBeIeHUl, CTPEeEMAWNXCI
BHEIOPATb COBPEMEHHEE LUUOPOBHE TEXHOJOITUM 60e3 3BHAaUUTEeJIbHBEIX
OMHAHCOBEIX 3aTpar.

HayyHasa HOBMBHA MCCJIeIOBaHMUA 3akKJouaeTCcsd B KOMILJIEKCHOM
OlLlIEHKEe IMelaroruyeckoy 20PeKTMBHOCTM MCHOJIb30BaHuA Blender B
YCJIOBUAX 00Opa30BaTeJIbHOTO Ipolecca XeTHCyCKOT'O YHUBEPCUTETA
uMeHM Wnbsgca KaHcyTrypoBa M BHABJIEHMM €TI0 BJIMSAHUA  Ha
bopMUpPOBaHUE npodeCcCrOoHaNIbHEIX KOMIIE TEHUUN CTYyIESHTOB. B
oTIUYMUE oT OOJIBWMHCTRA CylEeCTRYIIIMX MCCcenoBaHuM,
OPUEHTUPOBAHHHX  [IPeUMYylleCTBEHHO Ha TexXHUUeCKue aCIIEKTH
TPexXMepPHOT'0  MOIeNMPOBaHUHA, naHHasa paboTa paccMaTpMBaeT
Blender kak nemarorMyecKMM MHCTPYMEHT LUUOPOBOIC OOydYeHUI U
Pa3BUTUA NPOYEeCCHMOHANIBHOTO NOTeHLMajla ODydanlMXCH.

[IpakTHUyeCckas 3HAYMMOCTDb MCCIlenoBaHUsa onpenejysgeTcsa
BOBMOXHOCTBIO MCIIOJIb30BaHMUSA IIOJIyYEeHHEBIX pPe3yJIbTaTOBR opu
paspaboTke obpas3oBaTesibHBIX nporpaMm 1o HallpaBJIEHUAM
VMHQOPMALIMOHHEIX TEXHOJIOTUM, KOMIBIOTEPHOM Ipaduky, LIUOPOBOTO
nu3avHa, VHXEeHEPHOTO IPOEKTUPOBAHUS u nenaroru4YecKoro
obpazoraHusa. [IpensjioXeHHEE NOOXOOE MOTYT OBTL amalTUPOBAHBEL IOJIS
BHeIpeHMsa B 00pasoBaTeJIbHYD IIPakTUKYy IPYIMX YHUBEPCUTETOB
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PecniyOnmku Kaszaxcran B paMkax peanmsaumnm cTpaTrermmn

umnbpoBmzauMM oOpaz0BaHUA.

BmMecTe C TeM MCCJeOOBaHME «UMMEeT pPsAal  OI'PAaHUYUEHUM.
OKCIEepMMeHT TMPOBOIMJICS B pPaMKax OIOHOTO YHMBEPCHUTETA WU
OXBATHBAJI OTPAHMUEHHYI  BHOOPKY CTYIOEHTOB. Kpome  ToOTO,
IPOIOJIXUTEJILHOCTE MCCJIeIOBaHMA COCTaBuJla OIMH akKaleMUdeCKUM
ceMecTp, UYTO HEe TII03BOJIAET OLEHUTH »OOJTOCPOYHOEe  BJIMSHUE

VICIIOJIb30BaHMA Blender Ha npodeccroHaJbHOE pasBuTHe
ofyduamumMxcsa. B CcBA3M C 3TUM [IEPCIEKTMBHEIM HallpaBJIEHMEM
DaJibHEeNMX MCCJIeIOBaHUM ABJIAETCHA pacumpeHmne BEIDOPKU
YY4aCTHUMKOB, InIpoBeneHue MEeXBY3O0OBCKIUX CPaBHMUTEJIbHEIX

MCCJIEOOBaHUY M MBYyUYEHME BOSBMOXHOCTEM MHTEeTpaluM TEeXHOJOIUM
TPEXMEPHOTO MOIEJNIMPOBaHUSA B pPas3JiM4YHbEe obpasopaTesibHEE
IPOTPaMMEH .

TakyuM 00paszsoM, PEe3yJIbTATH MCCIEOOBAHMS I[IO3BOJIAIT CHEJIaTh
BHIBOI O TOM, dYTO IHporpaMMa Blender gaBjideTrcd 300eKTUMBHBEM
CpenCcTBOM umndpoBOTO obydeHud, CIIOCOOCTBYIIUM [IOBHIIEHUIO
KauecTra OpodeCCHMOHAJIBHOM HNOATOTOBKM CTYIOEHTOB WM Pa3BUTHUI
KOMIIETEHLUM, HeOOXOIMMEIX OJI YCIIEMHOM IOeSTeJILHOCTM B YCJIOBUAX
LUMPPOBOM BKOHOMUKM UM COBPEMEHHOTO pPEHKA Tpyla.
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Youth who are not in employment, education, or training
(NEET) represent a persistent socio-economic challenge in
Kazakhstan. Although the issue is national in scope, 1its
distribution is highly uneven across regions. According to
publicly available analysis based on Bureau of National
Statistics data, regions such as Mangystau, Ulytau, and East
Kazakhstan report NEET rates that significantly exceed the
national average, indicating a pronounced geography of youth
vulnerability (Finprom.kz, 2024). At the same time, the
Concept o0f the State Youth Policy of the Republic of
Kazakhstan 2023-2029 identifies youth inclusion, regional
development, employment support, and digital accessibility as
key policy priorities (Government of the Republic of
Kazakhstan, 2023). Despite these commitments, little is known
about how government communication targeting NEET youth is
distributed across the country and whether communication
efforts correspond to the regional distribution of need.

This study examines the spatial, modal, and linguistic
organization of government communication targeting NEET youth
in Kazakhstan between 2018 and 2025. The research addresses
a central puzzle: while the most visible and institutionally
developed youth-employment communication initiatives appear
concentrated in major urban centers, particularly Almaty,
regions with the highest NEET rates often appear to receive
substantially less visible communication support. This
apparent mismatch raises important questions about the
communicative logic of state outreach and whether government
communication is organized according to socio-economic need
or according to institutional capacity and administrative
visibility.

The study 1s situated within the field of critical
strategic communication. Strategic communication is
understood as the purposeful use of communication to achieve
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institutional objectives and shape social realities (Hallahan
et al., 2007) . From this perspective, government
communication does not merely disseminate information about
employment opportunities or youth programs. Rather, it
actively constructs social problems, defines target
populations, and promotes ©particular understandings of
employability, responsibility, and participation. Government
outreach initiatives therefore function as communicative
interventions through which the state seeks to shape the
behavior and aspirations of young citizens.

To explain the governing role of communication, the study
draws on the concept of governmentality. Governmentality
conceptualizes governance as the “conduct of conduct,”
whereby institutions seek to guide behavior through norms,
incentives, and opportunities rather than through direct
coercion (Rose et al., 2006). Employment portals, youth-
development platforms, community centers, skills programs,
and outreach campaigns can therefore Dbe understood as
communicative technologies that encourage young people to
become active, employable, and self-managing subjects. The
study extends this perspective by examining whether such
communicative technologies are distributed evenly across
regions or whether they exhibit significant territorial
variation.

The study addresses four research questions. First, what
strategic narratives and frames are used to construct the
image of NEET vyouth and employability in government
communication? Second, how does the geographical distribution
of communication correspond to the regional distribution of
NEET prevalence? Third, how do the depth and modality of
communication wvary across regions? Finally, how do Kazakh-
and Russian-language communication materials differ in their
construction of responsibility, target audiences, and ideal
youth subjects?

Methodologically, the study adopts a qualitative critical
narrative audit. A systematic corpus of publicly available
government communication materials targeting NEET youth will
be constructed from official government portals, regional
akimat websites, employment platforms, official social media
accounts, and youth-development initiatives published between
2018 and 2025. Because contemporary government communication
increasingly operates through interconnected digital and
institutional channels, the study conceptualizes these
materials as ©part of a Dbroader hybrid communication
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environment (Chadwick, 2013). The research introduces a
methodological innovation by treating the absence of
communication as meaningful empirical data. Regions where
systematic searches produce few or no communication materials
will be documented and analyzed alongside regions
characterized by extensive communication infrastructures.

The analytical framework combines strategic
communication, governmentality, target population analysis,
and language ideology. Communication materials will be coded
for narrative structure, responsibility attribution, modality
depth, representations of employability, and constructions of
the ideal youth subject. Particular attention will be devoted
to how communication constructs target populations. Following
Schneider and Ingram (1993), government communication 1is
understood not simply as addressing pre-existing groups but
as actively constructing categories of deserving, contingent,
problematic, or invisible populations. Spatial patterns of
communication will then be compared with regional NEET
prevalence data in order to identify areas where communication
density and problem density converge or diverge.

A second dimension of the study examines linguistic
differentiation. Kazakhstan’s bilingual communication
environment creates the possibility that Kazakh- and Russian-
language materials may not merely translate the same
information but may construct different audiences, wvalues,
and models of citizenship. Research on language ideology in
Kazakhstan demonstrates that language functions as a socially
meaningful resource closely connected to identity, social
positioning, and access to opportunities (Smagulova, 2019).
The study therefore investigates whether linguistic variation
contributes to different constructions of the ideal post-NEET
subject and whether language choice itself functions as a
mechanism of inclusion or exclusion.

The study 1is expected to make several contributions.
Empirically, it will develop the first systematic corpus of
government communication related to NEET youth in Kazakhstan.
Methodologically, it introduces a spatial communication audit
that incorporates communicative absence as a measurable and
interpretable phenomenon. Theoretically, it extends strategic
communication and governmentality research into a post-Soviet
bilingual context while highlighting the territorial
dimensions of communicative governance. Practically, the
findings may inform the implementation of Kazakhstan’s State
Youth Policy Concept by identifying whether communication
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resources are distributed in ways that correspond to the
geography of vyouth wvulnerability. Ultimately, the study
contributes to broader debates about communication,
governance, regional inequality, and the role of state
communication in shaping opportunities for social inclusion.
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Abstract. This conceptual narrative review examines self-destructive and self-
defeating behavior among detained adolescents through a differentiated model of
self-trust and interpersonal trust. Youth detention is treated as a developmental
and relational context that can intensify trauma-related vulnerability, attachment
insecurity, psychiatric symptoms, identity instability, and weak emotional self-
regulation. The article distinguishes direct self-destructive behavior
(nonsuicidal self-injury and suicidal acts), indirect self-destructive behavior
(harmful substance use and deliberate risk exposure), and self-defeating deviant
behavior (aggression or repeated misconduct that foreseeably worsens the young
person's safety or legal position). Self-trust 1is defined as the perceived
capacity to interpret internal states, make choices, initiate action, and recover
from error; interpersonal trust is differentiated into attachment-related,
epistemic, procedural, staff-related, and calibrated peer trust. The proposed
model treats trust dysfunction as a theoretically plausible integrative mediator,
not an established causal mechanism. Three pathways are specified: affect
regulation, identity protection, and communication-control. Prevention
implications are organized by admission, stable custody, and transition to release
or transfer. The framework supports combining established suicide and self-harm
assessment with trauma-informed practice, procedural fairness, collaborative
safety planning, restoration of agency, and continuity of family and community
support. Longitudinal multilevel research is required to test the model.
Keywords: self-destructive behavior, self-harm, youth detention, detained
adolescents, self-trust, interpersonal trust, epistemic trust, trauma-informed
youth justice.

Introduction

Juvenile detention and correctional facilities
concentrate young people with high levels of psychiatric
morbidity, developmental adversity, educational exclusion,
family disruption, substance-related problems, and exposure
to violence. Mental disorders are markedly overrepresented
among detained adolescents, while umbrella reviews of self-
harm identify Dbehavioral disorders, depression, anxiety,
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trauma-related difficulties, interpersonal conflict, and
prior self-harm as recurrent vrisk domains [1, 2]. These
vulnerabilities are —reorganized 1in custody within an
environment of restricted autonomy, disrupted attachment
relationships, status competition, uncertainty, surveillance,
and dependence on adults who perform both caring and
controlling functions.

Self-harm and suicidal behavior are not peripheral
clinical events in youth justice. In an Australian detention
sample, one third of participants reported previous self-harm
and 12% reported at least one suicide attempt; childhood
trauma, prior mental-health contact, and low educational
interest were among the strongest correlates [3]. In a large
United States detention sample, sexual abuse, homelessness,
running away, and substance-related adversity were associated
with suicidal ideation or attempts [4]. The convergent
implication is that self-directed harm must be addressed as
a developmental, relational, and systemic problem rather than
as an isolated disciplinary incident.

Trauma-informed youth justice shifts attention from the
question “What is wrong with this young person?” toward “What
has happened, how is the present environment experienced, and
what conditions support recovery and accountability?” Core
components include trauma screening, staff education,
avoidance of retraumatization, access to evidence-based
treatment, safety, collaboration, and continuity across
systems [5]. An umbrella review documented promising
improvements in trauma symptoms, mental health, well-being,
and Jjustice-related outcomes, while emphasizing uneven
implementation and limited causal evidence [6]. The present
article extends that framework by treating trust dysfunction
as a theoretically plausible mediator between earlier
adversity, custodial stress, and self-destructive or self-
defeating behavior.

Conceptual Scope and Theoretical Framework

The present conceptual review synthesizes contemporary
peer-reviewed evidence on self-harm, youth detention,
attachment, epistemic trust, procedural fairness, staff-youth
relationships, emotional self-efficacy, and trauma-informed
youth justice. Earlier studies in legal psychology examined
related issues, including trust in self and others among
juveniles serving custodial sentences, changes in meaning-
related functioning under conditions of detention, and self-
destructive behavior among adolescents deprived of liberty
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[7-9].

The reported prevalence estimates, classifications,
diagnostic  procedures, and intervention outcomes are
generalized to contemporary international vyouth Jjustice
contexts. All substantive claims concerning risk factors,
psychological mechanisms, institutional relationships, and
intervention effects are supported by peer-reviewed sources
cited in the corresponding sections of this review. The
differentiation of behavioral categories and trust domains,
the three proposed explanatory pathways, the conceptual
figure, and the assessment and intervention matrix adapted to
the stages of detention constitute a multidimensional
synthesis.

The literature was selected on the basis of its conceptual
relevance rather than through the application of a
reproducible systematic-search protocol. Findings derived
from general adolescent samples or clinical populations are
used exclusively to elucidate specific psychological
processes and are explicitly treated as extrapolative. No new
empirical data were collected; therefore, institutional
ethical approval was not required.

For conceptual precision, three classes of behavior are
distinguished. Direct self-destructive Dbehavior includes
nonsuicidal self-injury, suicidal acts, and other medically
dangerous actions directed toward the body. Indirect self-
destructive behavior includes harmful substance use and
deliberate exposure to danger when the likely consequences
threaten health, functioning, or survival. Self-defeating
deviant behavior includes aggression or repeated misconduct
only when it predictably worsens the young person's safety,
relationships, legal position, or access to rehabilitation.
Aggression and rule-breaking are therefore not presumed to be
self-destructive in themselves; they may also be defensive,
instrumental, status-oriented, or situational.

Functional Forms of Self-Destructive and Self-Defeating
Behavior

The same self-harming act can serve several functions. A
recent systematic review identified intrapersonal motives
such as reducing unbearable affect, interrupting
dissociation, self-punishment, and regaining control,
alongside interpersonal motives such as communicating
distress or influencing a relationship [7]. In custody, these
functions may be intensified by reduced privacy, restricted
access to ordinary coping resources, fear of victimization,
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and the ©practical consequences of being believed or
disbelieved. A cut, overdose, hunger strike, deliberate rule
violation, or aggressive confrontation may simultaneously
regulate emotion, signal crisis, challenge authority, and
reposition the young person within a peer hierarchy.

The distinction between suicidal and nonsuicidal behavior
remains clinically necessary, but prevention should not be
fragmented. Repetition, escalating lethality, mixed intent,
impulsivity, and rapidly changing motives are common in
adolescence. A 2026 systematic review and meta-analysis
concluded that psychological interventions can reduce self-
harm, although effects vary and the evidence remains uneven
[8]. Within the proposed model, bodily action becomes more
probable when an adolescent neither trusts personal coping
capacities nor expects others to respond fairly, preserve
confidentiality, or offer useful help. Self-harm may
demonstrate suffering; aggression may demonstrate strength;
substance use may interrupt consciousness; and rule-breaking
may convert an internally diffuse crisis into an externally
structured conflict.

Instrumental consequences do not exclude suffering. Young
people may learn that only high-intensity behavior produces
recognition because lower-intensity communication has
repeatedly failed. A trust-preserving response validates
distress while maintaining clear Dboundaries, explaining
decisions, and identifying safer ways to meet legitimate
needs.

Youth Detention as a Developmental and Relational
Stressor

Youth detention changes the ecology of adolescent
development. Opportunities to test competence, repair
relationships, explore identity, and exercise graduated
autonomy are replaced Dby institutional routines and
externally imposed decisions. This article concerns custodial
confinement as a whole, not solitary confinement or
segregation specifically. Rules may be necessary for safety,
but the manner in which power is exercised determines whether
structure 1is experienced as predictable containment or
humiliating domination. Qualitative research in open, secure,
and forensic institutions showed that adolescents generally
accepted restrictions that created order and safety, vyet
experienced staff conduct as repressive when it was excessive,
arbitrary, inconsistent, or unfair [9].

Predictable limits communicated respectfully can reduce
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uncertainty and support regulation. Inconsistent enforcement,
unexplained restrictions, public humiliation, or collective
punishment can confirm expectations that adults are dangerous
or indifferent. The resulting vigilance narrows attention
toward immediate threat, weakens reflection, and favors rapid
defensive action. A feedback loop may follow: crisis behavior
produces sanctions; sanctions increase social isolation and
mistrust; mistrust reduces disclosure and help-seeking; and
reduced disclosure increases the probability that distress
will again be communicated behaviorally.

Custody also compresses the social field. Peer
relationships become difficult to avoid, informal status
systems acquire practical significance, and deviant groups
may provide protection, identity, and information. The
developmental objective 1s therefore not indiscriminate
trust, which can expose a young person to manipulation, but
calibrated trust: the capacity to evaluate evidence,
recognize safe and unsafe relationships, use institutional
channels, and revise beliefs when a person or system behaves
reliably.

Self-Trust: Core Construct, Related Domains, and
Consequences

For the purposes of the present conceptual model, self-
trust is operationally defined as the perceived capacity to
interpret internal experience, make choices, initiate action,
and correct errors without a collapse of self-worth.
Regulatory emotional self-efficacy, agency, perceived
control, stable self-evaluation, and future orientation are
treated as related components or indicators rather than as
interchangeable synonyms. Earlier adversity, inconsistent
caregiving, repeated school failure, wvictimization, and
chronic punishment are conceptualized as antecedents; help-
seeking, persistence, emotion regulation, and resistance to
deviant conformity are potential consequences. Custodial
dependence may deepen weakness in self-trust when nearly all
meaningful choices are made by others.

Low self-trust does not necessarily appear as passivity.
It may present as grandiosity, refusal of help, contempt for
vulnerability, or aggressive overcontrol, with wvisible
dominance substituting for internal certainty. Research with
220 young offenders in specialized care centers found that
regulatory emotional self-efficacy was associated with fewer
emotional and behavioral difficulties and stronger prosocial

functioning [10]. Low confidence in coping makes distress
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appear permanent; unstable self-evaluation increases
sensitivity to humiliation; externalized control weakens
future-oriented action; and fragmented identity raises the
value of immediate group acceptance. Agency should therefore
be rebuilt through real bounded choices, observable skill
acquisition, and credible feedback rather than generic
encouragement.

For empirical testing, self-trust should be
operationalized through age-appropriate measures of general
and regulatory emotional self-efficacy, perceived agency and
control, future orientation, and stability of self-
evaluation. Self-report should be supplemented by behavioral
indicators such as persistence, coping, help-seeking, and
revision of decisions. These indicators should not be combined
into one score without evidence of wvalidity in detained
populations.

Trust in Others: Attachment, Epistemic, Procedural, and
Peer Dimensions

Trust in others develops through repeated experiences in
which attachment figures and later institutions are

sufficiently ©predictable and —responsive. Meta-analytic
evidence links poor parental attachment with delinquency
across boys and girls [117]. This relationship is

probabilistic, but it indicates that deviance often emerges
within histories in which closeness, authority, and safety
have been inconsistently connected. Attachment-related trust
concerns expectations of care and protection; it is distinct
from trust in information, trust in institutional procedures,
and trust in peers.

Epistemic trust is openness to accepting information from
another person as relevant, generalizable, and benignly
intended. Talia and colleagues proposed that aggression in
conduct problems can function as communication when ordinary
social information 1is experienced as untrustworthy or
irrelevant [12]. In custody, epistemic mistrust may appear as
dismissal of psychological advice, strategic compliance
without internalization, concealment of suicidal ideation, or
rejection of staff explanations. Epistemic credulity creates
a different risk: indiscriminate acceptance of influential
peers, criminal narratives, or manipulative adults.

Procedural trust concerns whether rules and decisions are
experienced as understandable, consistent, and open to
explanation. Staff-related trust concerns reliability,
responsiveness, confidentiality, and the separation of
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accountability from humiliation. A facility-level study found
that more positive youth perceptions of staff were associated
with lower rates of self-directed violence over time [13]. A
2025 meta-synthesis concluded that respectful, authentic,
consistent, and nonjudgmental professional relationships were
central to engagement and rehabilitation [14]. Calibrated
peer trust, by contrast, is the ability to seek belonging
without uncritical submission to coercive group norms.

Future studies should assess these dimensions separately
through measures of attachment security, epistemic trust,
perceived staff fairness and reliability, therapeutic
alliance, help-seeking confidence, and peer coercion.
Repeated measurement is preferable because trust may change
across admission, disciplinary events, treatment, and
transition planning. Custodial validation is essential before
scores inform individual risk decisions.

Developmental and custodial conditions
Pre-existing adversity, psychiatric vulnerability, aachment insecurity, resiricted autonomy,
uncertainty, peer pressure, and perceived unfaimess

v

Trust dysfunction
Self-trust: emotional self-efficacy, agency, stable self-evaluation, future oriemtation | Trust in others:
attachment, epistemic trust, staff reliability, procedural faimess, calibrated peer trust

i Instirutional synctions,

R . soctal isolatipn, and
Proximal mechanisms failed responfes may

Emotional dysregulation, hopelessness, hostile attribution, reduced disclosure and reinforce mistrust.
help-seeking, deviant conformity, and defensive overcontrol

v

Behavioral outcomes
Direct self-destructive behavior (self-injury, suicidal acts) | Indirect self-destructive behavior (substance misuse,
deliberate risk exposure) | Self-defeating deviant behavior (aggression or misconduct that foreseeably worsens
safety or legal position)

Figure 1
Conceptual synthesis of trust-related pathways and behavioral outcomes
in youth detention

Figure 1 treats self-trust and interpersonal trust as
interacting systems. An adolescent who doubts personal coping
but trusts a reliable adult may disclose a crisis and accept
help. An adolescent with stronger agency but little trust in
staff may sometimes be engaged through transparent
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negotiation. The highest concern arises when both systems are
impaired: distress is experienced as uncontrollable, adults
as unsafe or irrelevant, and deviant peers as the only
credible source of identity and protection. Institutional
sanctions or failed responses may then reinforce the same
mistrust that contributed to the incident.

Operationalization and Testable Pathways

The model does not reduce deviance to mistrust. Delinquent
behavior is multiply determined by

neurodevelopment, trauma, family and neighborhood
conditions, educational opportunity, substance use, peer
processes, and legal context. Trust dysfunction is therefore
defined as a theoretically plausible integrative mediator
requiring longitudinal wvalidation. It may influence whether
distress 1s mentalized or enacted, whether authority is
experienced as legitimate or hostile, whether help is sought,
and whether information from prosocial adults competes
successfully with the immediate credibility of deviant peers.

The following pathways are analytical hypotheses
formulated in the present review. They are not presented as
an adaptation or reproduction of an earlier typology and
require prospective empirical validation.

Three overlapping pathways are proposed: the affect-
regulation pathway, the identity-protection pathway, and the
communication-control pathway.

The framework generates three testable propositions.
First, custodial stress should predict self-destructive or
self-defeating incidents partly through reduced self-trust
and trust in staff. Second, risk should be highest when both
systems are impaired, because neither internal coping nor
relational help is credible. Third, improvements 1in staff
consistency, procedural fairness, and emotional self-efficacy
should predict fewer incidents through greater disclosure,
help-seeking, and safer coping. Testing requires repeated
assessment and multilevel analysis of individual and facility
effects.

Assessment and Prevention Implications

Assessment should combine established suicide and self-
harm procedures with structured inquiry into trust. Relevant
questions include whether the young person believes personal
action can change the situation; which adults are considered
credible; what previous disclosures were helpful or harmful;
whether staff decisions are perceived as arbitrary; and what
the costs of peer belonging are. This inquiry supplements
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evaluation of psychiatric symptoms, trauma, substance use,
neurodevelopmental needs, access to means, previous attempts,
medical lethality, and current intent.

Relational evidence indicates that respectful and
consistent staff contact is not an accessory to treatment but

part of 1its active context [13, 14]. Trust-based practice
does not replace evidence-based treatment; it permits
treatment to be received, tested, and generalized. At the
organizational level, trauma-informed practice requires
policies, supervision, data systems, restrictive-practice
review, and interagency pathways that support predictable
responses across shifts, distinguish distress from

misconduct, explain necessary restrictions, and involve young
people in safety and rehabilitation plans [6]. Coherence
between institutional statements and daily experience 1is
essential because inconsistency sustains epistemic mistrust.

Table 1 presents the author’s stage-sensitive synthesis
of assessment priorities and intervention principles derived
from the evidence reviewed above.

Table 1

Stage-sensitive assessment and intervention matrix

Custodial Priority Trust-preserving .
. Primary targets
stage assessment practices
Current
suicide/self-
harm rigk- Named key worker; Safety; affect
) ! clear orientation; labeling;
. . withdrawal; . .. .
Admission and , . \ repeated check-ins; |minimal choice
victimlzation; .
early medication explanation of and control;
adaptation ) , confidentiality and |identification
continuity; .
family contact: rules; rapid of a credible
Y ! health-care access adult

prior disclosure

outcomes
Triggers; peer ,
gg. b Consistent Emotional self-
coercion; )
. consequences; efficacy;
alliance . .
uality: collaborative reflective
Stable custod qerceizéd incident review; functioning;
Y ?airneSS' graded choices; calibrated
o skills coaching; trust; identity
educational ,
engagement ; prosocial roles; and future
gagement; family work orientation
motivation
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Table continuation 1

Anxiety;
hopelessness; Joint transition .

. . Generalization
realistic plan; warm of coping:
expectations; handover; rehearsed ping;

. .. agency; help-
Pre-release or |community crisis contacts; .
. ) seeking; relapse
transfer supports; access |family/community revention:
to means or participation; p : !
sustainable
substances; clear

. . i social trust
continuity of responsibility map
care

FEarly adaptation requires intensive attention while
formal and informal rules are being learned and ordinary
coping resources are disrupted. Stable custody permits work
on emotional self-efficacy, identity, relationship patterns,
and calibrated trust. Pre-release or transfer requires
renewed screening Dbecause autonomy 1increases alongside
uncertainty and possible discontinuity of care. The goal 1is
to transfer trust from one staff relationship into a durable
network of procedures, skills, and supports.

Intervention should include collaborative safety
planning, functional analysis, emotion-regulation skills,
treatment of co-occurring disorders, family engagement when
safe, educational mastery, restorative approaches, and
carefully selected peer activities. Trust outcomes should be
monitored alongside symptoms and incidents through repeated
measures of fairness, alliance, help-seeking confidence,
emotional self-efficacy, and willingness to disclose
escalating risk.

International child Jjustice guidance requires detention
to be used only as a measure of last resort and for the
shortest appropriate period, with conditions supporting
dignity, development, education, health, and reintegration
[15]. A trust-based framework aligns with these obligations
because procedural fairness, relational safety, and
meaningful participation are components of risk prevention
rather than optional goodwill.

Limitations and Research Priorities

The proposed framework is not a validated causal model.
Studies are often cross-sectional, use

heterogeneous definitions, and arise from different legal

and cultural systems. Several sources concern general
adolescent or clinical samples and are therefore
extrapolative. Accordingly, evidence from non-custodial
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samples 1is used to support individual psychological
processes, such as emotional self-efficacy or attachment-
related expectations, but not to establish their prevalence,
strength, or causal role in detained populations. Attachment,
alliance, perceived fairness, institutional legitimacy, self-
efficacy, and epistemic trust overlap but are not
interchangeable, and some measures lack custodial validation.

Longitudinal multilevel research should test whether
changes in trust mediate reductions in self-harm, indirect
self-destructive behavior, aggression, misconduct, and
recidivism; assess change from admission through post-
release; examine measurement invariance; include young people
in defining credible support; and report adverse effects.
Increasing disclosure without improving staff responsiveness
may intensify disappointment, retaliation, surveillance, and
mistrust.

Conclusion

The theoretical contribution is a differentiated model in
which self-trust, attachment-related trust, epistemic trust,
procedural trust, staff-related trust, and calibrated peer
trust are connected but not treated as identical. Trust
dysfunction 1is proposed as a plausible mediator between
developmental vulnerability, custodial stress, and self-
destructive or self-defeating behavior, not as an established
single cause.

The practical contribution is a stage-sensitive framework
combining suicide and self-harm screening with trauma-
informed care, consistent staff behavior, transparent rules,
collaborative safety planning, treatment of co-occurring
disorders, restoration of agency, and continuity of support.
Trust is a regulatory condition influencing whether help is
sought, treatment 1s internalized, and safer coping 1is
attempted.

The empirical priority 1is prospective testing of the
proposed pathways. Repeated individual assessment should be
linked with facility indicators of climate, fairness, staff
consistency, and restrictive practices to determine whether
improvements in trust precede reductions in incidents and add
value beyond established clinical risk management.
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Nope y BiIMCbKOBOMY cepeanoBuiLi

Nonko Opect MupoHoeuu', MaTtsenko OkcaHa Mukonaisna?,
Tuubkui IBan Anpgpinosuu, Bykpees Biktop Onekcangposuu®

! kaHOMOAT 1CcToOpMUHUX Hayk, MNpodecop, npobecop kabenpy bisuuHOl MNiOTOTOBKM Ta CIOPTY;

HaijioHanbpHa akamgeMis CyXONyTHMX BIMCBK 1MeH1 reremaHa leTpa CaramnayHoro; YKpalHa

2 moxTop (isocodii, IOueHT, mOUeHT kabempr Gi3MUHOI MiNTOTOBKM Ta CHOPTY;
HaijioHanbHa akamgeMis CyXONyTHMX BIMCBK 1MeH1 reremaHa [leTpa CaramnayHoro; YKpalHa

3 3acCTynHMK HadajibHMKA Kadenpy MOBEeINiHKOBMX HAyK Ta BiMCBKOBOTO JIiAepCTBa, 1HCTUTYT
IICYXOJIOT1YHOI NiOTPMMKM [IepCOHAJy;
HaijioHaylbHa akageMis CyXONyTHMX BIMCBK 1MeH1 reremaHa IeTpa CaramnayHoro; YKpalHa

¢ BukJIamau kadempy NOBENIHKOBMX HAyK Ta BIlMCBKOBOTO JiimepcTsa,
incTuTyT ncuxosoriuHol NiOTpPMMKM NepCOoHAJY;
HaijioHanbHa akageMis CyXONyTHMX BIMCBK 1MeH1 reremaHa IeTpa CaramnayHoro; YKpalHa

AHoTaniss. I'ope y BIiMCBKOBOMY KOJIEKTMBIL — 1l HaAO3BMUYaMHO CKJAOHMI MNOpOLiec, SKUi
norpebye BajlaHcy Mix 30epexeHHAIM 00€30aTHOCTI1 Ta 3IOOPOBMM, MNPABUIIBHUM MNPOXMBAHHIM
eMoLiy 3 OOTPMMAHHSAM BUMOTM — -IAaTM MOXIMBiCTbL JHoOMH1I (6e3 BTpaTM aBTOPUTETY)
JieranisyBaTtu ocobucTy 01Jb, ajie He OONyCTUTM Oes3opraHiszaniil nimposnimny.

KnwouoBi cinoBa: eMOI[1VHI HOpOosSBM; XBOopoOmamBl peaknii, »OymeBHI NEepexXmuBaHHSI;
IOBeniHKOBMI BMMIp; CHUMIOTOMM T'OpsS; HNATOJOI1YHI HACJHIOKMA.

Tope Ha BiMH1I — uUe cCckJjanHuy, O06araTOBMMIipHUM [OpOllecC.
BiricbKOBOCHYX0OO0OBL1 CTUKALTLCS 231 cneumbdiuHuMM «BioxkjamgeHMM»
abo «besnepepBHUM» T'OPOBAHHAM, KOJIM 1HTEHCUMBHICTL OOMOBUX IiN
He IOBBOJIAE OIOpa3ly OllJlaKaTu BTpPaTy nobpaTmMma, a TakKoxX 13 ropem
yepesz BTpaTy Oomy, ciM’i um HazmbaHb KOJIMIIHEOTO LMBI1JIBHOTO
XUTTA. IOina s0epexeHHsS ©O0E€3TAaTHOCT1 Ta MEHTaJIbHOTO 3I0poB’ A
BaXJIMBO PO3YMiTM NOpPMPONy LBOTO CTaHy, sSKa Mae CBOI MPUUYMHU
BUHVKHEHHS :

eBrTpaTa nobpaTmuMiB: cMepThb abo BaxkKil NopaHeHHS TOBapMIlim,
3 AKYMU O1JIMIV aCKeTUYHMUY NOOYyT Ta PU3UKH.

e PyHYBAaHHS JIOMY Ta 3BUYHOTO XUTTS: YCB1IOOMJIEHHS BTPATU
pimHMx Micub.

e BuMmylieHe «BlOkJjlamaHHa» OOJ0: NCHMxXika OJiokye eMouil nin
Yyac BMKOHAHHS 3aBIaHb, uepes 1o I'0OPe MOXe MNPOABJIATHCS I13Hime
y BuTyiani amaTii um arpecii abo y Bursani IITCP.

e HempoxuTuii 01Jib: gKIO T'Ope He BUIIJIAKATM 1 He BUTOBOPUTH,
BOHO MOXe II€PepoOCTM Yy XPOHIuUuHMM cTpec abo memnpecimo.
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e[[pOBMHA BL1JI1JIOTO: [NOWMPEHMNM CTaH, KOJM BlMCHKOBUM
KapTae cebe 3a Te, IO BUXMB, TOIl gK 1HmMI 3arvHyIM.

e MackyBaHHS ewMmoOLiM: 1iHomi Tope BUIJIAOAE gK IIigBuileHa
IpaTiBiaMBiCcTh, eMOLiliHe BMCHaxeHHsa ab®o npobisemm 31 cHOM [5].

AHaNiz HaAyKOBO1 JIiTepaTypM 3 LbBOI'O NMTAHHS IO3BOJISE Kpalle
3p0O3yMiTK caMe BMBHAUEHHs I'OpdA; eMOLiMHi npogaBM Ta HaACIiIKu
BIJIVBY Ha  MOPAaJIbHO-  IICUXOJIOT'iUHMI  CTaH, AK  OKPEeMOTO
BiMicbKOBOCIYXOOBIIA, Tak i BiMICBKOBOTO KOJIEKTUBY ; ix
CIIPOMOXHOCT1 BMKOHYBATM BaBIaHHA 3a [IPMBHAUEHHSAM.

B c¢cBim wac E.JliHmemMaHH 3alpoOlOHYyBaB Takli OCHOBHI1
IIOJIOXEeHHS QeHOMeH1B rops: Tope — le [eBHUM CUHIPOM 3 IICUX1UHOWL
Ta COMaATMUHOI CUMIITOMATMKOI, WO MOXEe BMHMKATK Bimpaszy x nicisa
Kpu3yu. CHMHOPOM MOXe OYyTM BIiOCTPOUEHMM, MOXE SBHO HE BUSABJIATUCS
ato, HaBIAaKM, IMNPOABJIATMCS B HAIMipPHO IMIigkKpecyieHOMY BUITJISOL
[1].

Pubux JI.A. ONMCye IMIpOolLeC INepeXMBaHHA BTPaTM, HGKUM MOXEe
IpoTikaTy HGK «HOpMaJjibHe» Tope Ta fAK <«yCkJlaoHeHe» Tope,
aJbTepHATVMBHI Has3BM — TPMBaJl posjamy CcKoOpOOTH, TpaBMaTUUHE
Tope, IaToOJIOT'iuHe ToOpe, HEeBMPllleHe TOpe, XPOHl1UHe TOpe,
nepebinbmenHsa ckopboTm. PisHuilga Mix HoOpMOKw 1 HaToJIOTiEn
nojiarae B 1HTEHCHMBHOCT1 TIepexuBaHHA, Yy TpPpMUBAJOCTI M Yy
XBOPOOMMBOCTL peakliM. VYckJagHeHe Tope MOXe I[IPOABUTUCS Ha
pisHMx erTanax. OCHOBH1 dakTopu, IO MOPOBOKYKTHL MIaTOJOT'iuHil
IposaBM — pPalNTOBiCTb BTpAaTHM, HEBMB3HAUEHiCThHL BTpaTu (Ti, mo
nponanu 6es3picTu), kimpxicTe  BTpaAT (o0  OpM3BOOIUTL OO
IIepeBaHTaXeHHsa Ckopb®oTH), ITOCB1iI NnepexuBaHHA IOlIepenHix
BTpaT, HOOIAaTKOB1l cTpec-0akTopM Ta OCODMCTICHI XapaKTepUCTUKU
JIOOVHM, SKa IepexmuBae rope [2].

Worden J.W. Oornyckae, YCKJIaHEHe TOope MOXHa YMOBHO
NominmmMTy Ha HACTYNHI TUIM: XPOoHiuHe, abo NIPOJIOHT'OBaHE TOpe;
BinkjlameHe rTope; nepebijbmeHe Tope; 3aMackoBaHe Tope [3].

Bamep 0.0. poBuUTb BMCHOBOK — Le¥ INCUXIiuHMM Opoliec (rope)
pPO3BMBAETHLCA 3a CBOIMM «3aKOHaMM XaHpPy». «Moro cyTHicTb
yHiBepcamnbHa, He3MiHHaA 1 He 3ajiexuTh Big TOro, MmO CcaMe BTPATUB
cyd’exT» [4, c.l67].

TaxkuM UMHOM, TOpe — I1l& HeraTMBHO 3abapBjieHl nOymeBHI
IepexmuBaHHsg, BUKJIMKAHIL HeOUlKyBaHVMU IPUKPUMMU nomisamu:
nevajjimo, CMYyTKOM, CKOpOOTOK y MNOemHaHHl 3 posnauem. lle aBwuie
- NpoTUJIeXHe PalocTi, 31 CBOIMU obcTaBUHaAMU, 6inomn,
HemacTaM, CMEePTIO CI1BCJIyXOOBLiB. Xoua Tope 3a3BUYAN

30CcepemxeHe Ha eMOLiMHiM peaklill Ha BTpaTy, BOHO TakKOX Mae
bisvunuy, KOTHiITMBHMM, OGijocobcbkuir 1 NOBEemiHKOBUM BUMIpP.
Tope € npupomHiM mpollecoMm, oo BMMarae uacy, 1 TpaauiiniHo
BKJIOUAE HaACTynHi dasm, sgxi, y KOXHOTO, MOXYTh IMIPOXOIUTU B
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Pi3HiV nmocCJIimoBHOCTIL:

e paza BzBamepeyeHHs: BiliaMoBa BM3HATHM, CAMOMY UYM CBOEMY
OTOUYEeHHI0, WO BTpaTa cTajlacs;

e paza r1rHIBY, Oangyxocrti abo BJ0CTi: CTaH HEBIOBOJIEHHS
yepes Te, IO He Brajiocd 3anodbirTtm BTpaTi. BimbyBaeTbcda mpouec
BUMBHAUEHHS NPUUMHHO-HACJH1OKOBMUX 3B'A3KiB 1 BUHHUX;

e paza mneperoBopiB: TeperoBOpM 13 camum coboro abo 3
HaBKOJIMIIHIM cepenoBMIleM, PO3YMliHHS IIJIOCiB 1 MiHyciB BTpaTH.
Poburbca crnpoba 3HAUTU pllleHHS/3aMimleHHd BTpaTH, HONPKM Te, IO
11e HEeMOXJIMBO. BTpaTa - onOHe 3 HaMcKJaOHimmMx 1 HamdoJmwyimmx
IepexmBaHb, 3 SAKUMMM MOXe 31TKHYTUCS JIOOMHA;

e pazra eMOI[IMHOI'O 3aHenamy: 3' aBJISeTbCsS CTaH CMYTKY uepes
BTpaTy. MOXyTb BMHUMKATK »OelNpecuBHl eniszonm, sHAK1 3 uYacoMm
NPOXOOSATh ;

e paza NPMMHATTS: HaCcTa€ MOMEHT NPUMHATTSA, IO BTpaTa OyJja
HeMMHYy4Ya. Illepenfauvae 3MiHy ©OaueHHsaS CUTyalil B peaJibHOCTI.

B3aBxOu CcJin mnam'sTaTtu, mo IPUMVHATKM — 1leé He Te X caMme, o
3abyTH.

He Bci ¢asm =BapxaM BUKOHYKTLCS, 1 BOHM He 000B'S3KOBO
BinmOyBamnTbLCS B 2asHAUEHOMY IOPANKY. IlepexuBaHHSA Tops — Le

nepebir npouecy B1Oo MOMEHTY BTpaTM IO MOTO IOIOJIaHHA. lewn
IIPOLIEC MOXE PO3INoYaTUCH IO BTPATH, SKIO MOTO MOXHAa NepelfaduTiu
3a3pgajyierines. Baxnmeo nam’ aTaTy, IO KOXEH TOpKoe MNO-pl3HOMY
[e].

3a CBO€K0 THUIIOJOT'i€n Tope MNPUMHATO NON1JIATM Ha:

1. BrnoxkoeaHe rope: 3alepedYeHHsa peaybHOCT1 BTPaTH,
YHUKHEHHS 1Y 3 oIlJlakKyBaHHsS, eMOL1MHO-KOTHITMBHe OJIOKyBaHHS,
AKe TIPOABJISETHCS UYepes I[OBeIOiHKY, iyo30pHE COPUMHATTSA,
coMaTuyHl, NCMxiuHl abo pesyduiVHl CHMITOMM.

2. YckJjiamHeHe TOpe: cuMITOMM abO PMU3MKOBaHA IOBEeIOiHKa, IO
30epiramwTbCcsa NPOTATOM TPMBAJOTO Yacy 1 MaloTb PUIKMKOBAHY IJid
3I00POB'S 1HTEHCHMBHICTBL y KOHTEKCT1 BTpaTH.

3. TllaTojyioriuHe Tope: CTiMKiCTB abo iHTEeHCHMBHICTHL
CUMIITOM1B MNPMB3BOOUTL OO TOTO, WO OIMH abo kijbka ujeHiB cim'il
abo KOJIEKTUBY IMNPUIMHAILTL OiAJbHICTH, CcoliajibHe, OpIraHiuHe
XUTTS .

4. TlpurHiueHe TOpe. BilMcbkoBOCHYyXOOBELL, HSKUN I[IE€PEXUB
BTPAaTy, HE MOXe BUCJIOBUTKY CBOI IMNOUYyTTH.

YckJjianHeHe TOpe, B CBOK uUepry, MOXHA YMOBHO IMONiJaMTM Ha
HACTyIH1 TUINV:

e XPOH1UHE abo IIPOJIOHT'OBAaHE Tope. XpoHiuHe Tope
XapakTepusyeTbCca TPpMBaAJIMM TepMiHOM, 1HOO1 Iekijibka pPOKiB.
BrpaTu € HEeBiOmiJIbHOK UYACTMHOK XMUTTS. BaxkKi BTpaTU NOPYUYOTH

o

ocoBbucTi KOPIOHM M PYMHYITH 1J031i1 KOHTpOJIO Ta Oesmnexu. Tomy
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IPOoLIeEC TIEPEXMBAHHSA TOPS MOXe TpPaHCPOPMyBaTUCS B PO3BBUTOK
XBOPOOM: JOOMHa SAK OUM «3acTpsarae» Ha IIeBHiIM cTanil cHMHIPOMY
BTpaT. Hanuacrtime Taxkl 3ynouHKM BilimOyBamonTbCcsa Ha TOCTpPin
cranii, nocumooTbCa 1 30epliralkTbCsa OPOTATOM TPMBAJOIO dYacy
CUMIITOMM, XapakKTepHl IJjg uboro nepiony;

e BimkJjiameHe Tope — le peaklil i3 zaTpuMmkon ckopboTu, iHOmi
iX Ha3MBAKTL MNPUTHIUYEHVMM, [OHAaBJIeHVMMM ab®o BiaOkjameHUMU
peakuiamm ckopboTm. JIOOMHA MOXEe MaTM eMOLirHl peakuii Ha
MOMEHT BTpPaTM, ajie BOHM T[NPUTHIUYITHECS 3 PIi3HUX [IPUUUH.
dakTOpPU, (K1 BaTPUMYRTL IEePEeXMBAHHS TOPS, MOXYTb BKJIOUATH:
nepeMmMkKaHHA YyBar'M Ha HeTauHl norpedu; 3abopoHa Ha IIpPOoSB
eMolli¥, 4K BHYTPimHixX, Tak 1 =BOBHImWHiX, B TOMYy UMCIi *
cTUIMaTMU3alla BiOkpuTol CKOPOOTHU; HENPUMHATTS OGakTy CcMepTi
TOWO ;

elepebisyiblleHe TOpe — le Ipolec, IpM SKOMYy JIoOMHA IepexXxuBac
IOCUJIEHHS pPeaklil¥ HOPMAaJIbHOTO Topsa. BimuyyBaeTbCcsa eMoOllivHe
nepeBaHTaXeHHS, oo CTae HacCJHingkoM IOpYyUIeHHS ajanTainiil.
[lepebinpmeni peaklil HOpMBBOOSATE IO JenNpecil, HOiABMUIIEHOIL
TPUBOXHOCT1, po3BUTKY Q0OiM, AK1 BMHMKAKNTbL B KOHTEKCT1 BTpaTH
Ta PO3BUTKY 3aljiIieXHOCT1 (HapkoTMuHOl abo aJIKOTOJILHOIL) ;

e 3aMaCKOBaHe TOpe — lle HeNposaBJIeHe Tope, TOoOTO CBizowme,
4y HeCBlIOMe INPMUI'HI1UeHHS BMpPaXeHHd peaklily CcKopOoTM. KO
JIIOIMHA He MOXe IepexuTyM BlIKpMTO CBOE Tope, TO IICUXika
Bimpearye omHMM 13 »OBOX CIOCOO61iB: @is3muHmuMM cuMIToMamu abo
POBBUTKOM HOe3amalTMBHOI TMNOBenmiHKM. IHOOL JIOOMHA HEe MOXe
BUTPUMATKM HaIpyTM CKOpOOTM ¥ TOXOl BKJIOUAKNTBLCH MexXaH13Mu
3axmUCTy, Takl gk 1rHOopyBaHHA abo OJjokyBaHHS emouim [7].

Pi3Hi aBTOpM HaBOIATb P1i3H1  THHOJOT1l  TOopH, xoda
3aTajlbHONPUMHATOI TuHNoJorili He icHye [8].

Tope — ue cy®’ eKTUBHMM CTaH, SKUM BMHUKAE CIIOHTAHHO Nicjg
Byob-sAKO1 BTpaTM 1 XapaKTepu3yeThbCHa KOMIIJIEKCOM Pi3HOMaHI1THMX
NouyTTiB Ta eMouir. B 3ajexHocTli Bixm BOAMBY ToOpe NOPOIOYKYE
pisHi1 cumMmnToMM.

o nCcuxiYHMX CHUMITOMIB I'OpS BINHOCSATBCS:

e eMOIl1MHa Halpyra, BlOUuyTTsa HepeaJibHOCTI;

e eMOIL1MHAa IMCTAHLig 3 0OTOUyoUMMM, IIOUYYyTTd COLiajlbHOI Ta
eMOL1MMHOI CcaMOTHOCTI1;

e [IOUYyTTS IPOBMHM, HSK peajibHOIL, Tak 1 ydaBHOI;

e BOPOX1 peakuii;

eBTPaTa QOPM COLliaJIbHOI aKTMBHOCTI1 Ta KOJMIIHIX, NPUPOIHUX
MomeJsiey MOBEeNiHKM.

Jlo coMaTuUYHMX CHMITOMIB BI1JHOCATLCS:

e bi3MuUHe CTpaxmaHHg Yy BuUIJISnil nepioimMuHMxX —Hananis,
TPMBAJIICTIO BiOo IeKiJIbKOX XBUJIMH IO IEK1JIBKOX TOIUH;
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e MOXJIMBA I1o4aea CUMIITOM1B OCTaHHBOI'O 3aXBOPIOBAHHA
IIoMepPJIOT' O,
e BYIHVMIKHEHHA IIEBHOI'O 3aXBOPKOBaAHHA, a camMe prany

IICMXOCOMATHUHUX CTaHiB.

[lpolec MHNepexmMpBaHHS BTPATM MOXE IIPOTiKaATM SK «HOPMaJlbHe»
Tope Ta fK «yCKJanHeHe» Tope. llpy LbOMYy YyCKJIaIHEHe Iope MOXe
NPOABJIATHCS Ha PI1i3HMX eTanax Ta MaTM IaTOJIOT14YH1 NpPpOSBH.

IOo ocHOBHMX 0GakToOpiB, MO MNPOBOKYKTH [IATOJIOT'1YH1 NPOSBU
BimHOCATEH:

e PANlTOBLiCTL BTPATU;

e HEBMBHAUYeHiCcTE BTpaTH;

exiynpkicTs BTpPArT (o  NOpM3BOIMTHL OO IepeBaHTaXEeHHS
ckopboTn) ;

e IOCBl mnepexmBaHHSA IIOIepenHix BTpaT;

e IONaTKOBL1 cTpec-bakTopwu;

eocoOucTicHl xXapakTepMCTUKM JIOOMHM, sAKa I[epexuBae Tope

[7].

UyM CcTaplle 3a B1KOM 1 3BaHHAM B1iMCbBKOBOCJHYXDOBELbL — TUM
TocTpime y HBOTO MOXe OyTM peakuia ropsa. [IpMUMHaAMM MOXYTb
OyTHM: BMCOKAa BlOnMoBimalibHIiCTH 3a Joneu, 3a BMKOHAHHSA

3aBIaHHa. LOyMKM Ta [NepexmpBaHHS 3ajJiexaThb, SK Bl CuMIM CcTpecopa
(cy®’ exTuBHA ONMM3bKiCcTL BTpatM), Tak 1 Bixg ajanTauinHmx
MEexXaHiB3M1B 1 KON1HT-CcTpaTeTrimn.

CuMnToMM TOCTPOl peakuil ropsa HOyxe CXOxi y pisHUX
BiMICLKOBUX :

erepionuuui Hanamu Q1i3MUYHOTO CTPaxXIaHHS;

eCIla3MM B TOpPJIi;

e IPUMANKY BaOyxXM 3 MNPUCKOPEHMM IOVMXaHHSAM, [OCTilMHa norpebda
S1ITXHYTN;

e BiMUyTTS IOPOXHEUl B XMBOTI;

eBTPATa M’ 930BOI1 CMJIM, BMCHAXEHHS, BIlICYTHIiCTL aneTury;

e iHTEeHCUBHe Cy0O’EKTUBHE CTpPaxImaHHg, IO OINMUMCYETLCS 49K
Hanpyra abto noymeBHUM O1iJb.

BiTicbKOBOCHTYX0OOBILI1, MO SB1iTKHYJIMCS 3 BTPATOK, HaMaramwTbCs
BiomykaTy B MONEepelHlixX MNomigx mokKas3M TOTO, IO BOHU He 3poOuiu
BCLOTO TOTO, O MOIJIM. BOHUM 3BUMHYBaAuylTh cefe B HeyBaxHOCTI
i mnepebinbmylTb SHAUEHHS CBOIX HaAVMEHMMX I[IOMUJIOK. IlouyTTs
IIPOBMHM OXOIJIE 0araTbox.

3r0omoM CTaH TOCTPOIO TOpsS NepexXOnNUTh B 1HTeTPOBAaHUM, KOJU
1HTEHCHMBHICTEL NepexmuBaHb SHUXYETHCS, 1 BiMCBKOBOCIYXOOBII1, IO
nepexmny BTpaTy, B3HAXOOATH IJIAX I[IOBEPHEHHS OO IIOBHOIL1IHHOTO
XUTTA. BTpaTa iHTerpyeThbca B aBToOiorpadiuny nam’ aTb, IyMKU
npo BTpaTy OiJbme He OOTJIMHAKNTBE BCKO yBary 1 He n030aBJISOTH
npauesnaTHocTi. OmHak MOXYThb OyTM Iepionm, KOJIM TOCTpe Iope
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3HOBY aKTyaJIi3yeTbCsda — 1L& MOXe TpaliaTMCS 11 Yac 3BHAUyIMXx
nonimn, oB’ A3aHUX 3  BTpPaTon. KpimMm Toro y 6Gararbox
BiMCBKOBOCHYXOOBII1IB, SAK1 mepeHecsM BTPATy, BMHMKAE YCKJIAIHEHA
peaklisa rops, WO NOB’'A3aHO 3 He3ITAaTHIiCTO NepenTu Bin IoCcTpoIro
Tops IO 1HTerpoBaHOTO. g BiMCBKOBMX 3 YCKJIaOHEHMM IOpeM
xapakTepHl crneumbpiuHl [OCMXOJIOT1UWH1 yCTAHOBKM, I[IOB’sa3aHl 3
TpyOHOWAMM B NPUMHATTIL QakTy BTpaTM. BOHM BinuyBalThb JUCTPEC
BTpaTy (IOBTOPIOBAH1 HmoKOopM OOJI1CHMX €eMOL1lM, 3 CHJIBHOK TyI'O
3a BTPadeHMM, 3aKJIOIIOTAH1CTE OyMKaMM po BTPATY) i
TpaBMaTUUYHMY OUCTPEeC (mouyTTsa HeBipu Yy BTpaTy, B3JicTh 1
CMyTOK, TpMBOTa, HaB'g3;amBili »OyMky, 0OOB'sg3aHl 3 BTpPaToOn,
BUPAXeHe YXMJIEHHS Bl HaraayBaHb NIPO BaxkKy BTpaTy) . OCOOIUBY
ebexTUBHiCTL B maHoMy NpodinaxkTuuHOMy MHpoleci nokaszsanm pizHi
METOOM KOTHITMBHO — IOBEOI1HKOBOI mncuxorepanii [9].

Tope - 1e HOpMaJibHA peakllisa Ha HeHOpMaJIbH1 0OCTaBMHM, a
IICUXOJIOT1UHa IOoIoMOTa 3 HaBKOJMUWHLOT'O CEpemoBMUIla CIPUSE:

ecTabiyizanil NCUMXOeMOLI1IMHOTO CTaHy;

erIpodisylakTUILl YCKJIIAOHEHOT'O TopioBaHHA Ta IITCP;

e BiHOBJIEHHI 3m0aTHOCTI o amanTanii Ta cITyxX60BO1
nigamnpHOCT1;

e I1ATPMMII1 HpOlLleCy NPUMPOIHOTO IIepeXMBaHHSA BTPaTU.

e JJO0 OCHOBHMX BMIIB INCUXOJIOT1YHOI HOONOMOTM IIPM TOPOBAHHS
HaJleXxaTh :

1. IlcuxomoriuvHa nipTpMMKa.

[Icuxojior abo KOMaHOMP: BUCIYXOBYye 0es3 ocydy; IO03BOJIAE
TOBOPUTM MNPO BTPaATy; BUI3HAE SBHAUYHNICTHL I[epexXrBaHb; He
3HelliHe eMouil o¢pazamMu: «Tpumarca»; «Bynob cuabHUM»; «He
oyMay mOpo Le».

BaxnimBo: zabezneuuTyy BiguyTTa 0Oel3nexku; OiOTpUMyBaTH
KOHTAKT,; He 3ajJiMilaTH BiMCBKOBOCHYXOOBLS B is3o0Jaiii.

2. Ilcuxooceira.

BiiCcbKOBOCJYXOOBLIIO IIOACHIOIOTL: TOPIBAHHSA € HOPMaJIbHOI
peaklien Ha BTPAaTy; CUIbHI emMouii B nepmi TMXH1 € NPUPOIOHWMU;
peakuii MOXYyTh 3MI1HOBATUCS XBUJIENONiOHO; IepexXuMBaHHSA BTPATHU
norpedbye uyacy. Takox IIOSCHIOITb O3HakKM, IIPpU AKMX HeoOxXinHa
OoImaTKoBa IJOomoMoTa: TpuBajie ©Oe3COHHS; CcylumMmanabHl IOTyMKu;
arpecis; BXMBAHHSA aJIKOT'OJIO; I[OBHA cColllajbHa 130J4lisg; BTpatTa
KOHTPOJIIO Hal IOBEN1HKOW.

3. EMonimua crabinisanis.

3aCTOCOBYIOTHCSH : OVxXaJibH1  BIpaBU; TexXH1KM SaseMJIeHHS;
M’ ga30Ba peJakcauisg; crabinizauninHi Oecinmu;  Hopmaniszanis
pexuMy CHY Ta BlONOUYMHKY .

4. NiprpmMxka no6paTMMiB Ta KOJEKTHUBY .

PexoOMeHOYETHCS : He izomymoBaTH BiMCBKOBOCIYXOOBIIS;
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DiOTpMMyBaTU  BKJIIOUEHHS B KOJIEKTUB ; CTBOPUTHU aTMochepy
B3AEMONIOTPUMKM,; HOOBBOJATU OesNeuHe BUPAXEHHS eMOLilt.
[lo6bpaTvMmaM CcJyinm: OyTr yBaXHUMM OO 3SM1H HOBeIiHKU;

NigTpuMyBaTU CII1JIKYBaHHSA,; IMOB1IOMIIATM KOMAaHIOMPY abo IMICUXOJIOTY
npo HeOesINeuHl NPOosBU.

5. OpranisaninHa gonoMora KOMaHAYBaHHSI.

Komaunup IIOBMHEH : BpaxoByBaTHU IICUXOEMOL 1 MHNM cTaH
BiMCBKOBOCIHYXOOBIIS; TMMYAaCOBO 3MEHMMTM HaIMlpHEe HaBaHTAXEHHS;
3a0esneunT MOXJIMBICTHL KOPOTKOTO BlAONOUMHKY; HaAIPaBUTU OO
ncuxojiora abo MeIOMUHOT'O IpalliBHMKA 3a IOTPpebMr; KOHTPOJIOBATHU
PUBMKM IezajanTraiii.

6. NcuxoJsiorivuHe KOHCYJIBTYBAHHS.

Y 1npoueci pofoTM TIICUMXOJIOT: IOoIoMarae IMIPOXMUTM eMOIil
BTPATHK; IIpale 3 IIOYYyTTsAM I[NPOBMHM; BI1IOHOBJIE BiOuyTTs CEHCY
Ta KOHTPOJIO; HAaBYa€e HAaBMYKAM CaMOpPeryJidalil; OL1HIE pPU3UKU
I[ITCP Ta cylumMiaJbHOI MNOBEIiHKM.

7. MepuuHa Ta ncuxiaTpmuHa gomnomora (sa norpebmn) .

HeobximHa mnOpum: TAXKOMY I[IOPYWEHH1 CHY; cCcylumMmajbHUX
HaMipax; TpuBaJIOMy OpUTHiueHH1; [ICMXOCOMATMUHMUX pO3Jamax;
3JIOBXMBAHH1 ajIkOTOJIeM; O3Hakax nmenpecii ato IITCP.

HamawoTbCcsa pekoMeHIalil BiMCBbKOBOCHYXOOBIIK — HE CTPUMYyBaTHU
eMOLl11l [NOBHICTI; NiOTpMMyBaTM KOHTakT 13 nobpaTuMaMu Ta
BIINBEKUMM ; OOTPMMYyBaTHUCH pPeXUMy CHY Ta XapuyBaHHS;
BUKOPUCTOBYBATM OMXaJIbH1 Ta pejakcauilHi BIOpaBM; He BXUBATU
AJIKOTOJIb SK CIOCi0 «3aCMIOKOEHHSI»; 3BEPTaTKCsa 10 NOIOMOTY IPU
noripmeHHi cTaHy; HOam’saTaTm, MmO TIepPexXyBaHHS BTpaTM — le
npouec, SKMM noTpebye yacy.

Ins noJieTmeHHS HacJ1IOK1B TOpsS 3aCTOCOBYITH ICHMXOTepalio,
3a OOINOMOTOK SKOI 3IO1MCHIONTD :

OigTpMMKY ([ICMXOJIOT He KBalMThb 1 He 3aclloKone dpasamMu Ha
KuwrTanT “dvac Jikye”; B1lH cTBOpe Oes3NeuHMuM NPOCTip, Ie MOXHa
njakaTu, 3UTUCHS, 3TalyBaTy, MOBUYATM -— e NOPUMPOIH1 dYacTuHU
npoluecy TOPIBAaHHSA) ;

pomnoMory Yy poBmnisHaHHLI (pas rops (IcuxoJsioT pornomarae
3p03yMiTH, Ha SKOMy eTani mnepebyBae JIOIMHA: Yy 3alepedeHHi, y
pozrnaui, y npoueci apmanTaunil. e mae Oijsblle SCHOCT1 Opo CBiM
CTaH 1 3HiMae TpMBOI'Y Bin BimouyTTs, WO WOCH MIOe He Tak);

pobory iB yckIagHeHMM I'OpeM (iHOoml 3acCMyUYeHHs «3acCTpse»:
JIIOOMHA IJOBTO HEe MOXe INOBEPHYTMCS OO XUTTsS, I[NOCTiMHO BimuyBae
IPOBMHY, He I»Io3BoJde cobi pazmicTe. IlcuxoTepalnisa pomnomarae
3HaAUTU TPUUMHY 1IBOTO 3acTol Ta M’ 9KO MNPOCYHYyTMCS BIepen) ;

HopMasizalio nepexmBaHb (0araTo XTO JIAKAaeThbCHa CBOIX
peakuin: «domy g moci He mauy?», «UYomMy MEH1 Bxe Jierume — HeBXe
g 3abys (jy1a) ?» Illcuxojor momnomarae nobaumTy, mo BCi 1i peakuil
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— HOPMaJibH1, JIOOCBK1 Ta IOONYyCTUMIL) ;

[IOWYyK HOBMX CMMUCJIIiB (IIepeOoCMMCJIEHHS TOITO, o Bimnbyrocsa;
CTBOPEHHS Ta HAINOBHEHHS HOBUX IOHATHL L1HHOCTEeM abo uijein; e
3O0ATHICTH I[O-1HIIOMY IOMBUTUCS Ha 3BUUHI peul; amanTyBaTMUCsa IO
BUKJIMKIB. Ha eTani BiIOHOBJIEHHS [NICUXOTepalnisa HNiITpuUMyeE JIOOMHN
y MOWYyKY HOBOI HAMNOBHEHOCT1 XUTTS) .

lIcuxoTepania He npubupae Oinap Bizgpazy, ajie Joromarae
IPpOMTM uYepe3 Hel He Ha camoTi, a 3 nigrpmMmxon [10].

BucHOBKU.
T'ope — ue He xBopoOa, xoua BOHO MOXe Hel CTaTMu, SKIO MOTOo
He T[IepexmuTy HaJIeXHUM YMHOM. ['ope — 1 HOopMaJibHa eMollis.

BaximeBo nmo3BOJMTM CcoO1 BimuyTwm Tope, MNEPEeXMUTy L& INOUyTTs, He
OPpUXOBYyBaATK MOTO, MNOPOSBUTM MOoTo 1 momismmTtmcsa 31 CcBOIM
OTOYEHHAM, TOBOPMUTM IIPO CBOIL eMOoLll Ta I[IepexXuMBaHHA 1 He
BoaTnCcsa moKazaTu CBOK BPAa3JIMBIiCTH.

Baximeo posyMmMiTu, mo rope € npouecoM. KoxHa JIOOMHA BUPaxae
1 mepexmBae Tope NMO-CBOEMY, 1 He 1iCHye yHiBepcanbHOTO mabJoHy
IJisg rnepexmupBaHHA Liel emouii. KoxeH Mae npaBO Ha CBiM BJacHUM
TeMIl, crnoci® 1 TpuBasgicTh TopoBaHHA. HeoOxinoHO BpaxoByBaTH,
o TIOpe He Mae KOHKPETHOTO TepMiHy 3akiHueHHS. g KOXHOIL
JIIOOVMHM dYac, HeoOxigHMM njid B1OHOBJIEHHA BJIACHOTO XUTTHS II1icjda
Topsa, Moxe OyTuM pisHMM. Ha uboMy eTani BaxJauMBO He 3abyBaTu
Ipo camMoro cebe 1 cBOl morpebm. OmHak, SKIO TOpe TpMBa€Ee HaNTO
IOBTO 1 T[oOuMHAE BIJIMBATK Ha UWOIEHHE XUTTsS, IIepPelKoIXaTU
HOPMaJIbHOMY OYHKII10HYBaHHI abo BUKJIMKAE OylleBH1 Ta @Qi3mMuHi
npobyeMy, HeoOxX1OHO 3BEepPHYTMCS 3a OI1OTPMMKOKD 1 OOIOMOIOK
baxiBuga. Ilcuxorepanisa moxe OyTu eOeKTUBHMM 1HCTPYMEHTOM IJisS
IOTIOMOTM Yy IepeXMBaHH1 Topsg 1 NOBEPHEHH1 OO HOPMAaJIbHOT'O XUTTS.

JornomMoTra BiMCBKOBOCJHYXOOBLI Yy CTaHli TopoBaHHA Mae OyTHu
KOMIIJIEKCHOI Ta BKJIOUATU I[ICUMXOJIOTiUHY MNiOTPMMKY, IICUXOOCBiTY,
crabimizaunin eMoUiMHOT'O CTaHy, OiOTPUMMKY KOJEKTMBY Ta, 3a
norpedu, MemouuHMM CynpoBinm. OCHOBHMM 3aBIaHHAM € HEIONYUEHHS
PO3BUTKY mOeszajanrTaunii, IITCP, CcylumMpmanbHOI TmoBenmiHkM Ta
30epexXeHHsa NCUXIUHOTO 3OOPOB’ S BiMCBKOBOCJHYXDOBLSA. I['OpOBaHHS
MOXe TPMBATM Bin 2 MicHAuUiB IO OODHOTO-IBOX POK1B, KOJM MIOETbLCS
Ipo BTpaTy Oyxe OJM3bkol JoIMHM (OaTbka, MaTepi, IUTUHU,
YoJIOBiKka/IPYXMHM TOmO) . SAKIO CUMITOMM HE SHUKAWLTL [11CJd
3akiHUYEeHHsa UbOTO Iepionmy dYacy 1 BUKIMKAWLTL [OpobJjieMu B
MOBCAKIOEHHOMY XUTT1, IOyXe BaxJMBO MPOKOHCYJIBTYyBaTUCS 3
ICUXOJIOTOM Ta/abo ncmuxiaTpoMm OCKIJBKM MOoCTpaxIaja JIoAMHa MOXe
MaTM XPOHIUHMM @»OenpecuBHMM e€nil301], oo BKal’ye Ha HagSBHICTBL
IaTOJIOT1YHOTO TOpPA.

Komm JjionM NpOoXOOsaTh eMOLiVH1 eTanu TOPKnBaHHS, BOHU MOXYTH
roBopuTu abtbo pobuTmM Te, WO IM He OpuTaMaHHe. IlpoaBianTe
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TepniHHA Ta nam’ granTe, MO Taka IIoBeAdlHKka dYacTo € O3HAaKOo
IIeBHOTO eTaly TIOpPBaHHSA, Ha AkoMy nepebyBae JoOvHa. Benuky
eMOLiViHy NiOTPMMKY Ha Pl3HMX eTamnax ToOpoBaHHS HaIaloTb
BiMCBKOB1 KarneJjlaHM CBOE€K uUyMHIicCTIO, BTiWAaJbBHMM  CJIOBOM,
3axolaMM  BllaHyBaHHA  3arubjoro, nigTpmuMkKon ciM’i  uepes
couianpHl Memia CTOPiHKH.
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Abstract. This article examines the morphological structures of selected Hamburg
district, water, and street names. The analysis shows that Hamburg toponyms are
predominantly formed as two-part compounds. The focus is on the productive basic
words “-bek”, “-brook”, “-werder”, “-dorf” and “-blttel”. The results confirm
that toponyms not only serve orientation but also preserve historical and cultural
information.

Keywords: Hamburg, Toponyme, Morphologie, Niederdeutsch, Onomastik.

1.Einleitung. Geografische Namen (Toponyme) sind nicht
nur Bezeichnungen von Orten, sondern bewahren historische,
geografische und kulturelle Informationen. Hamburg bietet
aufgrund seiner Lage an Elbe und Alster sowie des starken
niederdeutschen Einflusses ein besonders ergiebiges
Untersuchungsfeld. Dieser Artikel untersucht ausgewdhlte
Hamburger Toponyme hinsichtlich ihrer morphologischen
Strukturen und Benennungsmotive. Das Material umfasst
Stadtteilnamen (z.B. Wandsbek, Finkenwerder, Poppenblittel),
Gewassernamen (z.B. Alster, Bille, Dove Elbe) und
StraBennamen (z.B. Reeperbahn, DeichstraRBe). Ziel ist es zu
zelgen, dass niederdeutsche Wortbildungselemente die
Hamburger Namenlandschaft pragen.

2. Morphologische Strukturen Hamburger Toponyme. Die
morphologische Analyse zeigt, dass Hamburger Toponyme
Uberwiegend als zweiteilige Komposita aufgebaut sind. Diese
bestehen aus einem Bestimmungswort und einem Grundwort.
Besonders haufig treten folgende niederdeutsche Grundwérter
auf:

,—bek™ (Bach) - dieses Element 1ist 1in zahlreichen
Hamburger Namen enthalten. Beispiele: Wandsbek (Wandse + -
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bek), Barmbek, Osterbek, Goldbek. Der Name verweist auf einen
Wasserlauf und gehdért zu den haufigsten hydronymischen
Bildungen Hamburgs.

»—brook™ (Bruchland, Sumpf) - dieses Grundwort bezeichnet
feuchtes oder sumpfiges Geladnde. Beispiele: Billbrook (Bille
+ -brook), Hammerbrook. Die Namen dokumentieren ursprungliche
Landschaftsverhaltnisse.

s—werder“ (Flussinsel) - dieser Bestandteil steht fir
erhohtes Land im Uberschwemmungsgebiet. Beispiele:
Finkenwerder, Steinwerder, Kirchwerder, Ochsenwerder. Die
Namen bilden eine morphologisch einheitliche Reihe.

,—dorf“ (Dorf) - dieses Siedlungssuffix tritt in Namen
wie Volksdorf, Eppendorf, Niendorf auf. Es weist auf die
historische Entstehung als eigenstandige Dorfsiedlung hin

,—blittel™ (Hofstelle) — dieses norddeutsche Suffix
erscheint in Poppenbiittel und Hummelsbiittel und geht meist
auf Personennamen zuriuck.

Neben Ortsnamen besitzen auch StraBennamen
charakteristische Strukturen. Namen wie Deichstrale,
Fleetstrale, Fischmarkt oder Reeperbahn sind funktional
transparent und zeigen unmittelbaren Bezug zu Wirtschaft,
Wasserbau oder Handel.

Im Vergleich zu siddeutschen Toponymen, die haufig
Suffixe wie ,-ing"“, ,-ach“ oder ,-au“ aufweisen, dominieren
in Hamburg eindeutig niederdeutsche Grundwdrter. Diese
regionalen Unterschiede bestdtigen den starken Einfluss des
Niederdeutschen auf die Hamburger Namenlandschaft.

Synchronisch nicht transparent segmentierbare und
komplexe Hamburger Toponyme. Die Untersuchung der Hamburger
Toponyme zeigt deutliche Unterschiede hinsichtlich ihrer
morphologischen Transparenz. Dabei ist zwischen Namen =zu
unterscheiden, deren innere Struktur aus heutiger
sprachlicher Perspektive klar erkennbar ist, und solchen
Toponymen, deren Bestandteile synchronisch nicht mehr
eindeutig segmentiert werden kénnen. Diese Unterscheidung ist
fir die morphologische Analyse von besonderer Bedeutung, da
sie zeigt, in welchem MaB ein geografischer Name noch als
zusammengesetzte sprachliche Bildung wahrgenommen werden
kann.

Zu den synchronisch nicht transparent segmentierbaren
Toponymen gehdren Namen wie ,Altona"“, ,Rissen™, ,Sasel",
sLurup® oder ,Kollau“. Diese Namen werden 1im heutigen
Sprachgebrauch tUberwiegend als feste, nicht weiter zerlegbare
Einheiten wahrgenommen. TIhre Bestandteile lassen sich ohne
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zusatzliche historische oder etymologische Kenntnisse nicht
eindeutig bestimmen. Morphologisch betrachtet besitzen sie
daher aus synchronischer Sicht eine geringe Transparenz. Dies
bedeutet Jjedoch nicht, dass diese Namen historisch keine
komplexe Struktur besessen haben konnen. Vielmehr ist ihre
urspringliche Gliederung fir heutige Sprecher nicht mehr
unmittelbar erkennbar.

3. Funktionale Besonderheiten Hamburger Toponyme. Nach

der Klassifikation wvon Stewart (1954) lassen sich Dbeil
Hamburger Toponymen verschiedene Benennungsmotive
unterscheiden:

Deskriptive Namen beschreiben geografische Eigenschaften.
Hammerbrook und Billbrook verweisen auf ehemalige

Sumpfgebiete, Dove Elbe bezeichnet einen ruhigen Elbarm.

Possessive Namen gehen auf Personennamen zuruck.
Eimsbiittel, Poppenblittel und Ottensen bewahren die Erinnerung
an frihere Siedlungsbesitzer oder Griinder.

Ereignis- und funktionsbezogene Namen entstanden aus
wirtschaftlichen T&atigkeiten. Reeperbahn erinnert an die
Herstellung von Schiffstauen, Fischmarkt und Ga&nsemarkt an
historische Handelsplatze.

Memoriale Namen erinnern an Persodnlichkeiten. Willy-
Brandt Strale, Kennedybricke, Ballindamm und Mdnckebergstrale
verankern historische Gestalten im O0ffentlichen Raum.

Die synchronische Betrachtung =zeigt, dass viele Namen
heute primédr als Orientierungspunkte wahrgenommen werden. Die
diachronische Betrachtung hingegen macht urspringliche
Bedeutungen sichtbar. Beispielsweise wird die Reeperbahn
heute touristisch-kulturell verstanden, historisch jedoch mit
der Tauherstellung verbunden. Diese Mehrdimensionalitat macht
Hamburger Toponyme flir die Sprachwissenschaft besonders
wertvoll

4. Zusammenfassung. Die Analyse ausgewdahlter Hamburger
Toponyme hat gezeigt, dass die Namenlandschaft der Stadt stark
durch niederdeutsche Wortbildungsmuster gepragt ist. Die
Grundworter ,-bek%, ,-brook"“, ,-werder“, ,-dorf“ und ,-
bittel™ bilden produktive morphologische Reihen. Die
Benennungsmotive reichen von deskriptiv iber possessiv und
funktionsbezogen Dbis hin zu memorial. Hamburger Toponyme
erfiillen nicht nur eine referenzielle und navigative
Funktion, sondern bewahren auch historische und kulturelle
Informationen. Die Verbindung synchronischer und
diachronischer Perspektiven ermdglicht ein umfassendes
Verstandnis der sprachlichen und historischen Entwicklung
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Hamburger Namen. Weitere Forschungen koénnten die rdumliche
Verteilung niederdeutscher Elemente innerhalb  Hamburgs
statistisch untersuchen
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in a Digital Society: a Criminological
Analysis
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Abstract. The article examines the evolution of the offender's personality in the
context of digital transformation and analyzes its core criminological
characteristics. The advancement of information technologies has led to the
transition of the traditional subject of crime into virtual space, fundamentally
altering their socio-psychological profile and motivation. The author analyzes
specific traits inherent to cybercriminals, such as anonymity, intellectual
capacity, and a transboundary nature of activity. Furthermore, the study explores
the determinants of deviant behavior formation within the digital environment and
substantiates the significance of criminological modeling of this new type of
offender. The findings of this research are aimed at enhancing the effectiveness
of cybercrime prevention measures.

Keywords: Digital society, Offender's personality, Evolution, Criminological
analysis, Cybercriminal, Anonymity, Deviant behavior.

The digital transformation of the 21st century has
fundamentally altered all spheres of social relations,
elevating the functional mechanisms of social institutions to
a qualitatively new level. The exponential advancement of
Information and Communication Technologies (ICT), the
globalization of the internet, and the expansion of virtual
interaction have introduced structural shifts into the system
of legal relations. As a direct consequence, traditional forms
of criminality have not merely undergone modification;
rather, entirely novel vectors of criminal enterprise have
emerged—namely cybercrime, internet fraud, digital
manipulation, cyberbullying, and virtual extremism.

In this digitized social landscape, the criminological
profile of the offender  has experienced a profound
transformation. While classical criminological theories
predominantly characterized the offender as an individual
prone to physical aggression with low social adaptation, the

This work 1s distributed under the terms of the Creative
8 2 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 11th International
Scientific and Practical Conference
«Recent Scientific Investigation» NO

(June 26-28, 2026). 300
Oslo, Norway

INTERCONF

SdenTIFc PUbLEHNG CenTen

LAW AND INTERNATIONAL LAW

contemporary digital offender manifests as a highly
intellectual, technically proficient subject operating within
virtual ecosystems. This phenomenon necessitates a rigorous,
updated scientific re-evaluation of the socio-psychological
structure, motivational matrices, and behavioral architecture
of deviant individuals. As an independent scientific
discipline investigating crime as a socio-legal phenomenon,
criminology comprehensively examines the evolution of the
offender's personality, its underlying etiologies and
determinants, and proactive prevention mechanisms. In the
digital age, this exploration is of paramount urgency; the
virtual domain not only supplies novel instruments and
methodologies for criminal execution but actively reshapes
the legal consciousness and social Dbehavior of the
perpetrator. Consequently, the criminological analysis of the
offender's personality evolution within the digital society
stands as a critical frontier 1in modern legal science.
Theoretical Framework: The Anatomy of the Digital Offender a
technologies and communication networks serve as the primary
organizing matrices of public life. Within this paradigm, a
substantial portion of social interactions migrates to the
virtual space, whereby economic, cultural, and Jjuridical
activities are mediated through digital platforms.
Inevitably, criminality has adapted to these structural
dynamics, altering both its composition and substance.

While traditional crime is inherently bounded by physical
geography, contemporary cybercrime exhibits a distinct
extraterritorial and transnational character. The perpetrator
and the victim may reside in entirely different geopolitical
jurisdictions while the corpus delicti is executed via global

networks. This deterritorialization has catalyzed the
formation of a new typology of the offender, characterized by
the following dimensions: Intellectual Deviation and

Technical Proficiency

The modern cyber-perpetrator possesses advanced expertise
in software engineering, information security, cryptography,
and network architecture. Physical force 1is supplanted by
algorithms, malware, and social engineering vectors. Thus,
the digital offender is best understood through the lens of
"intellectual deviation,"™ where high cognitive capacity is
weaponized for illicit gains. Psychological Deindividuation
and Anonymity The structural anonymity inherent in the virtual
environment exerts a profound psychological impact on the
perpetrator. The illusion of invisibility fosters a perceived

This work is distributed under the terms of the Creative 8 3
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 11th International
Scientific and Practical Conference
«Recent Scientific Investigation» NO

(June 26-28, 2025). 300

Oslo, Norway

INTERCONF

SoenTIF PubLiHNG CenTe

LAW AND INTERNATIONAL LAW

immunity from legal accountability, significantly eroding
moral and legal inhibitions. In criminology, this is closely
linked to ©psychological dissociation and techniques of
neutralization, where offenders detach themselves from the
real-world harm of their actions, viewing the virtual
environment as an 1isolated, abstract reality. Socio-
Psychological Determinants and Behavioral Profiles The
genesis of the offender's personality is an iterative product
of objective (structural) and subjective (individual)
factors. In the digital matrix, these elements are amplified
and accelerated by virtual socialization. In the digital
society, objective factors such as economic inequality,
technocratic stratification, and the weakening of traditional
institutional control contribute to the rapid growth of
sophisticated cybercrimes, including phishing, ransomware
attacks, and crypto-asset theft. At the same time, subjective
factors, particularly psychological vulnerability, distorted
legal consciousness, and prolonged exposure to deviant
virtual subcultures, lead to cyber-aggression, online
radicalization, wvirtual harassment, and the alienation of
individuals from real-world ethical and legal norms. The
empirical socio-psychological profile of the contemporary
digital offender typically synthesizes the following
behavioral traits:

e Social Isolation and Asocialization: The attenuation of
tangible, real-world social bonds precipitates immersion into
destructive virtual networks.

e Emotional Instability and Dissociation: High
susceptibility to frustration, which is externalized through
online aggression.

e Deformed Legal Culture: A deep-seated cognitive
distortion where digital infractions are normalized or viewed
as victimless.

eVirtual Dependency and Conformity: High vulnerability to
the algorithmic echo chambers of radical or destructive online
groups.

This isolation-aggression cycle is vividly manifested in
phenomena such as cyberbullying, digital stalking, and
coordinated trolling, where the perpetrator utilizes the
buffer of the screen to execute psychological violence without
experiencing immediate empathetic feedback from the victim.
Criminological Determinants and Scalability of Harm the

determination of crime remains a cornerstone of
criminological inquiry. The digital architecture has
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introduced three unprecedented catalysts of criminological
risk:

1. Reconfiguration of Socio-Economic Inequality: Material
deprivation or the pursuit of rapid capital accumulation in
the digital age manifests as cyber-enabled financial crimes.
Unlike traditional ©property theft, these acts require
specialized cognitive infrastructure rather than physical
tools.

2. Erosion of Social Control Mechanisms: The
decentralization of the internet weakens traditional communal
and state surveillance of Dbehavior. The ease of identity
manipulation facilitates the rapid diffusion of deviant and
non-conforming behaviors.

Algorithmic Automation and Scalability: The integration
of automated malware, botnets, and malicious Artificial
Intelligence (AI) components allows a single bad actor to
amplify the scale of harm exponentially. A singular digital
assault can compromise thousands of institutional or
individual targets simultaneously, rendering the modern
cyber-offender significantly more hazardous to public
security than their traditional counterpart. Strategic
Framework for Holistic Prevention Given the transnational and
extraterritorial nature of digital offenses, standard
punitive frameworks confined to domestic criminal law are
fundamentally inadequate. Modern criminological policy must
shift toward a proactive, multi-tiered, and interdisciplinary
prevention paradigm:

e Enhancement of Digital and Legal Literacy: Cultivating
widespread public awareness regarding cyber-hygiene, threat
vectors, and the definitive legal consequences of digital
infractions acts as a primary societal firewall.

e Institutionalization of Digital Ethics: Educational
ecosystems must integrate robust frameworks on digital ethics
and civic responsibility to counter the destructive influence
of deviant virtual subcultures on youth socialization.

e Technological Modernization of Law Enforcement:
Developing specialized high-tech investigative units,
deploying defensive AI forensics, and establishing rapid,
real-time international legal cooperation are mandatory to
bridge the enforcement gap.

e Psychosocial Stabilization: Mitigating social isolation
and digital addiction requires synchronized intervention from
civil society institutions, mental health professionals, and
family structures to foster resilient real-world identities.
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The evolution of the offender's personality within the
digital society is a complex synthesis of technological
acceleration, psychological dissociation, and shifting socio-
economic structures. The contemporary criminal archetype has
definitively shifted from the classical model of physical
aggression to an intellectualized, technologically
sophisticated actor operating with high autonomy in virtual
landscapes. Ultimately, defensive and repressive measures
alone cannot secure the digital frontier. Criminal justice
policies must prioritize the proactive construction of a
mature digital culture, the rectification of distorted legal
consciousness, and the reinforcement of psychosocial support
systems. Only through an integrated framework that harmonizes
legal, technological, psychological, and social mechanisms
can society effectively neutralize the evolving threats of
the digital age.
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Abstract. Endocrine disorders are increasingly recognized as important
contributors to alterations in hemostatic Dbalance and the development of
thrombotic complications. Hormonal regulation influences multiple components of
coagulation, fibrinolysis, platelet function, and vascular homeostasis.
Disturbances associated with diabetes mellitus, obesity, thyroid dysfunction,
hypercortisolism, polycystic ovary syndrome, and disorders of sex hormone
metabolism may promote a prothrombotic state through endothelial dysfunction,
chronic low-grade inflammation, increased coagulation factor activity, impaired
fibrinolysis, and enhanced platelet reactivity. These mechanisms contribute to a
higher incidence of both arterial and venous thromboembolic events among patients
with endocrine diseases. Recent studies indicate that thrombotic risk in endocrine
disorders results from a complex interaction between hormonal imbalance, metabolic
abnormalities, and vascular injury. Identification of hemostatic alterations
associated with specific endocrine conditions has improved understanding of
disease-related cardiovascular risk and created opportunities for earlier
prevention. This review summarizes current evidence regarding the effects of
endocrine disorders on the hemostatic system, examines the principal
pathophysiological mechanisms linking hormonal dysregulation with thrombosis, and
discusses their clinical implications for risk assessment and patient management.
Keywords: endocrine disorders, hemostasis, thrombosis, coagulation, hormonal
imbalance, diabetes mellitus, obesity, thyroid disease, polycystic ovary syndrome.

Introduction. The endocrine and hemostatic systems are
closely interconnected through complex regulatory mechanisms
that influence vascular function, platelet activity,
coagulation pathways, and fibrinolysis. Hormones participate
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in the maintenance of hemostatic equilibrium  under
physiological conditions, whereas endocrine disturbances may
shift this balance toward either Dbleeding or thrombosis.
Increasing evidence indicates that alterations in hormonal
signaling affect the synthesis and activity of coagulation
factors, endothelial integrity, inflammatory mediators, and
platelet responsiveness, thereby contributing to the
development of thrombotic complications across a wide
spectrum of endocrine disorders [1,2].

Growing attention has been directed toward the
prothrombotic effects of metabolic diseases, particularly
diabetes mellitus and obesity. Chronic hyperglycemia, insulin
resistance, oxidative stress, and adipose tissue dysfunction

promote endothelial injury, platelet hyperreactivity,
increased thrombin generation, and impaired fibrinolysis.
These abnormalities create a persistent state of

hypercoagulability that contributes to the elevated incidence
of cardiovascular and thromboembolic events observed in
affected individuals [3-5]. Similar alterations have been
described in disorders of thyroid function, where both hypo-
and hyperthyroidism are associated with measurable changes in
coagulation activity and vascular homeostasis, although the
underlying mechanisms differ substantially between these
conditions [6].

Endocrine disorders affecting sex hormone metabolism have
also emerged as important determinants of thrombotic risk.
Women with polycystic ovary syndrome frequently exhibit
insulin resistance, chronic low—-grade inflammation,
endothelial dysfunction, and metabolic abnormalities that
collectively favor activation of the coagulation system. The
coexistence of obesity, dyslipidemia, and hyperandrogenism
may further amplify this risk profile and contribute to the
early development of vascular complications [7]. Recognition
of these interactions has become increasingly relevant in
clinical practice, as thrombotic events remain a major cause
of morbidity and mortality among patients with endocrine
diseases.

A better understanding of the mechanisms linking hormonal
imbalance with disturbances of hemostasis may improve risk
stratification, facilitate earlier identification of
vulnerable patient populations, and support the development
of targeted preventive strategies. Evaluation of endocrine-
associated changes in coagulation and fibrinolytic pathways
therefore represents an important step toward reducing the
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burden of thrombotic complications and improving long-term
cardiovascular outcomes [8].

Materials and Methods. This study was conducted as a
systematic literature review. Scientific publications were
identified through searches of the PubMed/MEDLINE, Scopus,
Web of Science, and Cochrane Library databases. The search
covered the period from 2020 to 2026 and included combinations
of the following keywords: endocrine disorders, hemostasis,
coagulation, thrombosis, thromboembolic  risk, diabetes
mellitus, obesity, thyroid disease, polycystic  ovary
syndrome, hypercortisolism, and endothelial dysfunction.

A total of 148 publications were retrieved during the
initial search. After removal of duplicate records and
evaluation of titles, abstracts, and full-text articles, 21
studies were selected for inclusion in the final analysis.
Priority was given to systematic reviews, meta-analyses,
randomized clinical studies, large cohort investigations,
registry-based analyses, and international clinical
recommendations. Publications with insufficient «clinical
evidence, 1isolated case reports, conference abstracts, and
studies not directly addressing the relationship between
endocrine disorders and hemostatic alterations were excluded.

Results. The reviewed studies demonstrate that endocrine
disorders influence virtually all components of the
hemostatic system and contribute to the formation of a
prothrombotic phenotype through multiple interconnected
mechanisms. The most consistent findings were reported in
patients with diabetes mellitus, obesity, thyroid
dysfunction, polycystic ovary syndrome, hypercortisolism, and
disorders requiring hormonal replacement therapy. Although
the underlying endocrine abnormalities differ substantially,
many of these conditions share common pathophysiological
features, including endothelial dysfunction, chronic
inflammation, oxidative stress, platelet activation, enhanced
thrombin generation, and impaired fibrinolysis [9-13].

Diabetes mellitus represents one of the most extensively
investigated endocrine conditions associated with thrombotic
complications. Persistent hyperglycemia promotes nonenzymatic
glycation of plasma proteins, alters endothelial function,
increases expression of tissue factor, and enhances platelet
reactivity [9]. Elevated concentrations of fibrinogen, factor
VII, factor VIII, von Willebrand factor, and plasminogen
activator inhibitor-1 have been consistently documented in
patients with type 2 diabetes mellitus, creating a state
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characterized Dby accelerated coagulation and reduced
fibrinolytic activity [9,10]. Structural alterations of
fibrin clots have also been observed, resulting in denser
fibrin networks that are more resistant to enzymatic
degradation. These abnormalities contribute to the increased
incidence of myocardial infarction, ischemic  stroke,
peripheral arterial disease, and venous thromboembolism among
diabetic patients [10].

Insulin resistance appears to play a central role in the
development of hemostatic abnormalities even before overt
diabetes becomes clinically apparent. Increased levels of
plasminogen activator inhibitor-1, hyperinsulinemia, and
chronic low-grade inflammation suppress fibrinolysis and
promote thrombus persistence [11]. Several studies have
demonstrated significant correlations between insulin
resistance indices and biomarkers of coagulation activation,
supporting the concept that metabolic dysfunction itself
contributes directly to thrombotic risk [11].

Obesity 1is associated with profound alterations in
coagulation and vascular biology. Adipose tissue functions as
an active endocrine organ producing adipokines, inflammatory
cytokines, and procoagulant mediators capable of influencing
hemostatic regulation [12]. Increased circulating
concentrations of fibrinogen, factor VII, factor VIII, tissue
factor, and plasminogen activator inhibitor-1 have Dbeen
reported in obese individuals. Simultaneously, chronic
inflammation driven by interleukin-6 and tumor necrosis
factor-a contributes to endothelial activation and platelet
hyperreactivity [12]. Epidemiological studies indicate that
obesity significantly increases the risk of venous
thromboembolism, particularly when combined with
immobilization, surgery, pregnancy, or hormonal therapy [13].

Disorders of thyroid function are accompanied by distinct
but clinically relevant hemostatic changes. In
hypothyroidism, reduced synthesis of several coagulation
proteins may coexist with impaired fibrinolysis and
endothelial dysfunction, producing a heterogeneous hemostatic
profile that varies according to disease severity [14]. By
contrast, hyperthyroidism 1s more consistently associated
with activation of coagulation pathways. Elevated levels of
factor VIII, von Willebrand factor, fibrinogen, and thrombin
generation markers have been documented in patients with
thyrotoxicosis, suggesting a shift toward hypercoagulability

[15]. Population-based studies have reported an increased
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incidence of venous thromboembolic events among individuals
with untreated or poorly controlled hyperthyroidism [15].

Polycystic ovary syndrome has emerged as another
endocrine disorder characterized by substantial hemostatic
alterations. Women with this condition frequently demonstrate
elevated concentrations of fibrinogen, plasminogen activator
inhibitor-1, C-reactive protein, and markers of endothelial
dysfunction [16]. The coexistence of insulin resistance,
obesity, dyslipidemia, and chronic inflammation further
amplifies these abnormalities. Several investigations have
shown increased platelet activation and reduced fibrinolytic
capacity in women with polycystic ovary syndrome, supporting
the presence of a persistent prothrombotic state even in
relatively young populations [16].

Hyperandrogenism may independently contribute to vascular

dysfunction through adverse effects on endothelial
physiology, oxidative stress pathways, and inflammatory
signaling [17]. Experimental and clinical studies suggest

that androgen excess may enhance platelet aggregation and
promote expression of procoagulant mediators, although the
magnitude of these effects varies across different patient
populations [17].

Among endocrine disorders associated with the highest
thrombotic risk, Cushing syndrome occupies a prominent
position. Excess glucocorticoid exposure 1is accompanied by
increased synthesis of coagulation factors, suppression of
fibrinolysis, endothelial injury, and metabolic disturbances
that collectively favor thrombus formation [18]. Patients
with active hypercortisolism demonstrate significantly
elevated rates of venous thromboembolism compared with the
general population, and thrombotic events may occur both
before and after definitive treatment [18].

Patients with acromegaly also exhibit measurable
abnormalities of hemostatic regulation. Elevated growth
hormone and insulin-like growth factor-1 concentrations have
been linked to endothelial dysfunction, increased arterial
stiffness, and changes 1in coagulation markers that may
contribute to cardiovascular morbidity [19]. Although the
thrombotic risk appears lower than that observed in Cushing
syndrome, persistent hormonal excess 1s associated with
unfavorable wvascular outcomes and increased cardiovascular
mortality [19].

Hormonal therapies represent an additional factor

influencing coagulation homeostasis. Estrogen-containing
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preparations may increase concentrations of procoagulant
factors while reducing anticoagulant activity and
fibrinolytic capacity [20]. The magnitude of thrombotic risk
depends on patient age, route of administration, underlying
comorbidities, inherited thrombophilia, obesity status, and
previous thromboembolic history. Careful patient selection
and individualized risk assessment therefore remain essential
components of clinical decision-making [20].

Recent studies increasingly support the use of integrated
approaches for thrombotic risk stratification in endocrine
disorders. Assessment of metabolic parameters, inflammatory
markers, coagulation biomarkers, vascular function, and
endocrine disease activity may 1improve identification of
high-risk individuals and facilitate 1implementation of
preventive strategies before the occurrence of clinically
significant thrombotic events [21].

Discussion. The findings of this review indicate that
endocrine disorders should be regarded not only as metabolic
or hormonal diseases but also as conditions capable of
profoundly influencing hemostatic regulation. Although the
mechanisms differ among individual endocrine pathologies,
most are characterized by a shift toward hypercoagulability
resulting from the combined effects of endothelial
dysfunction, chronic inflammation, platelet activation, and
impaired fibrinolysis [9-13]. This observation helps explain
the consistently increased incidence of cardiovascular and
thromboembolic complications reported across a broad range of
endocrine conditions.

Among the disorders reviewed, diabetes mellitus and
obesity demonstrate the most extensive and multifactorial
impact on coagulation pathways. The coexistence of
hyperglycemia, insulin resistance, oxidative stress, and
adipose tissue-derived inflammatory mediators create a
biological environment that favors persistent activation of
thrombus formation [9-13]. Importantly, many of these
abnormalities become detectable before the development of
clinically apparent vascular disease, suggesting that
alterations of hemostasis may represent an early component of
endocrine-related cardiovascular risk rather than a late
consequence of established complications [10,11].

The relationship between thyroid dysfunction and
thrombosis appears more complex. While hyperthyroidism is
consistently associated with increased concentrations of
several procoagulant factors and a higher 1likelihood of
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thromboembolic events, the hemostatic profile of
hypothyroidism remains heterogeneous and may vary according
to disease severity and duration [14,15]. These findings

indicate that routine evaluation of thrombotic risk should be
considered 1in patients with significant thyroid hormone
disturbances, particularly when additional cardiovascular
risk factors are present.

The evidence regarding polycystic ovary syndrome supports
the concept that thrombotic risk in these patients cannot be
attributed solely to reproductive hormone abnormalities.
Insulin resistance, obesity, endothelial dysfunction, chronic
low-grade inflammation, and metabolic syndrome frequently
coexist and collectively contribute to activation of the
coagulation system [16]. Hyperandrogenism may further
aggravate vascular dysfunction and inflammatory signaling,
providing an additional mechanistic 1link between endocrine
imbalance and hemostatic alterations [17]. These observations
are particularly relevant because many affected women are
relatively young and may not be routinely evaluated for
cardiovascular or thrombotic risk despite the presence of
measurable prothrombotic changes.

One of the most clinically significant findings concerns
patients with endogenous hypercortisolism. The markedly
elevated rates of venous thromboembolism reported in Cushing
syndrome highlight the powerful effects of glucocorticoid
excess on coagulation and fibrinolytic pathways [18]. Even
after successful treatment, some hemostatic abnormalities may
persist for a prolonged period, suggesting that thrombotic
risk assessment should extend beyond biochemical remission.
Similar considerations apply to acromegaly, where sustained
exposure to growth hormone and insulin-like growth factor-1
contributes to vascular injury and unfavorable cardiovascular
outcomes [19].

The influence of exogenous hormones on coagulation
remains an important issue in endocrine practice. Estrogen-
containing therapies are widely wused for contraception,
menopausal symptom management, and treatment of wvarious
gynecological disorders. Although the absolute risk of
thrombosis remains low in many individuals, hormonal therapy
may substantially increase thrombotic susceptibility in
patients with obesity, inherited thrombophilia, diabetes
mellitus, or previous thromboembolic events [20]. These
findings emphasize the need for individualized risk
assessment before initiation of treatment.
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The reviewed literature also demonstrates a growing shift
toward integrated models of thrombotic risk evaluation.
Traditional assessment based solely on clinical
characteristics may underestimate risk 1in patients with
endocrine disorders because metabolic, inflammatory, and
hemostatic abnormalities frequently coexist and interact
[21]. Incorporation of coagulation biomarkers, measures of
endothelial function, metabolic indicators, and disease-
specific hormonal parameters may improve identification of
patients at highest risk and facilitate earlier
implementation of preventive strategies.

Taken together, current evidence supports the concept
that disturbances of hemostasis represent a common
pathophysiological consequence of many endocrine diseases.
Recognition of these interactions has important clinical
implications, as timely correction of hormonal and metabolic
abnormalities may reduce thrombotic burden and contribute to
improved long-term cardiovascular outcomes [18-21].

Conclusion

Endocrine disorders exert a substantial influence on the
hemostatic system through complex interactions involving
hormonal dysregulation, metabolic disturbances, endothelial
dysfunction, chronic inflammation, and impaired fibrinolysis.
Diabetes mellitus, obesity, thyroid disease, polycystic ovary
syndrome, hypercortisolism, and other endocrine conditions
are associated with wvarying degrees of hypercoagulability
that contribute to an increased risk of arterial and venous
thrombotic events. The available evidence indicates that
hemostatic alterations often develop before the onset of
clinically apparent vascular complications and may serve as
important markers of future cardiovascular risk.

Recognition of endocrine-associated disturbances of
coagulation has important implications for clinical practice.
Comprehensive assessment of hormonal status, metabolic
profile, and thrombotic risk factors may improve early
identification of vulnerable patients and support
individualized preventive strategies. Further research 1is
needed to refine risk stratification models and to determine
how targeted correction of endocrine abnormalities can reduce
the incidence of thromboembolic complications and improve
long-term outcomes.
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Abstract. Biologic therapy has substantially changed the management of psoriasis
and psoriatic arthritis, providing targeted suppression of key inflammatory
pathways involved in disease progression. The introduction of tumor necrosis
factor inhibitors, interleukin-17 inhibitors, interleukin-23 inhibitors, and
interleukin-12/23 inhibitors has improved rates of skin clearance, reduced joint
inflammation, and slowed structural damage. Growing clinical experience has
confirmed the long-term efficacy of these agents in achieving disease control and
improving quality of life in patients with moderate-to-severe forms of psoriasis
and psoriatic arthritis. Despite their favorable benefit-risk profile, biologic
agents may be associated with a range of dermatological adverse events, including
paradoxical psoriasis, eczematous eruptions, injection-site reactions, cutaneous
infections, and immune-mediated skin disorders. Recognition of these complications
is important for treatment optimization and maintenance of therapeutic adherence.
This review summarizes current evidence regarding the effectiveness of biologic
therapy 1in psoriasis and psoriatic arthritis and examines the spectrum,
mechanisms, and clinical significance of dermatological complications observed
during treatment.

Keywords: psoriasis, psoriatic arthritis, biologic therapy, tumor necrosis factor
inhibitors, interleukin 1inhibitors, dermatological complications, treatment
efficacy, adverse events.

This work 1s distributed under the terms of the Creative
9 6 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).


https://orcid.org/0009-0009-1651-3285

Proceedings of the 11th International
Scientific and Practical Conference
«Recent Scientific Investigation» NO

(June 26-28, 2026). 300
Oslo, Norway

INTERCONF

SdenTIFc PUbLEHNG CenTen

MEDICINE AND PHARMACY

Introduction. Psoriasis 1is a chronic immune-mediated
inflammatory disease affecting approximately 2-3% of the
global population and 1s associated not only with skin
involvement but also with a wide range of systemic
manifestations [1]. Up to 30% of patients develop psoriatic
arthritis, a progressive inflammatory arthropathy capable of
causing irreversible joint damage, functional impairment, and
reduced quality of life if left untreated [2]. The recognition
of common immunological pathways linking cutaneous and
musculoskeletal manifestations has substantially changed
therapeutic strategies and highlighted the importance of
early disease control [3].

Advances 1n the understanding of c¢ytokine-mediated
inflammation have led to the development of biologic agents
targeting tumor necrosis factor-a, interleukin-17,
interleukin-23, and interleukin-12/23 signaling pathways [4].
These therapies have demonstrated high efficacy in achieving
skin clearance, suppressing joint inflammation, preventing
radiographic progression, and improving long-term clinical
outcomes [5]. Nevertheless, increasing wuse of biologic
therapy has drawn attention to adverse dermatological
reactions observed during treatment. Alongside common events
such as injection-site reactions and cutaneous infections,
paradoxical psoriasis, eczematous eruptions, lichenoid
dermatitis, and other immune-mediated skin disorders have
been increasingly reported in clinical ©practice and
pharmacovigilance registries [6,7]. Differentiating
treatment-related dermatological complications from
manifestations of the underlying disease remains an important
clinical challenge that may influence therapeutic decisions
and treatment adherence [8].

Given the expanding use of biologic agents in patients
with psoriasis and psoriatic arthritis, assessment of their
therapeutic effectiveness alongside analysis of
dermatological complications remains highly relevant for
optimizing long-term management strategies.

Materials and Methods

This study was conducted as a systematic literature
review. The search was performed in the PubMed/MEDLINE,
Scopus, Web of Science, and Cochrane Library databases.
Publications published between January 2020 and May 2026 were
screened. The search strategy included combinations of the
following keywords: psoriasis, psoriatic arthritis, biologic
therapy, tumor necrosis factor 1inhibitors, 1interleukin-17
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inhibitors, interleukin-23 inhibitors, treatment efficacy,
dermatological adverse events, and cutaneous complications.

A total of 137 publications were identified during the
initial search. After removal of duplicate records and
screening of titles, abstracts, and full texts, 21 studies
were included in the final analysis. Priority was given to
systematic reviews, meta-analyses, randomized controlled
trials, large observational studies, registry-based
investigations, and international clinical recommendations.
Studies lacking sufficient clinical data, case reports with
limited evidence, conference abstracts, and publications not
directly related to dermatological outcomes of biologic
therapy were excluded from the review.

Results. Biologic therapy has become a central component
of treatment for moderate-to-severe psoriasis and psoriatic
arthritis due to its ability to selectively suppress key
inflammatory pathways involved 1in disease progression.
Analysis of recent studies demonstrated that inhibition of
tumor necrosis factor-o, interleukin-17, and interleukin-23
is associated with substantial improvement in both cutaneous
and musculoskeletal manifestations. In large observational
cohorts and long-term extension studies, TNF-o inhibitors
provided stable disease control and significant reductions in
disease activity indices, particularly in patients with
extensive skin involvement and peripheral Jjoint disease
[9,10]. Clinical remission or low disease activity was
achieved in a considerable proportion of patients receiving
continuous therapy, while radiographic progression remained
limited during prolonged follow-up [10,11].

The introduction of IL-17 inhibitors has further improved
therapeutic outcomes. Secukinumab and ixekizumab demonstrated
high rates of PASI90 and PASI100 responses, often exceeding
those observed with earlier biologic agents. Several
comparative studies reported rapid improvement of skin
lesions within the first months of treatment, accompanied by
sustained efficacy during long-term observation [12,13]. In
addition to cutaneous improvement, suppression of IL-17-
mediated inflammation contributed to reduction of enthesitis,
dactylitis, and peripheral arthritis activity, supporting the
importance of this pathway in psoriatic disease pathogenesis
[12,13].

Particular attention has recently shifted toward IL-23

inhibitors. Clinical trials evaluating guselkumab and
risankizumab reported durable therapeutic responses,
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prolonged maintenance of skin clearance, and favorable drug
survival rates [14,15]. The selective blockade of IL-23 has
been associated with persistent suppression of downstream
inflammatory signaling while maintaining an acceptable safety
profile. Comparative analyses indicated that IL-23 inhibitors
achieve some of the highest rates of complete or near-complete
skin clearance currently reported in psoriasis management
[14,15].

Patients with concomitant psoriatic arthritis also
demonstrated substantial benefit from biologic treatment.
Reduction of tender and swollen joint counts, improvement in
physical function, and decreased inflammatory activity were
consistently observed across different therapeutic classes
[16]. Longitudinal studies further showed that early
initiation of biologic therapy was associated with lower rates
of structural Joint damage and Dbetter preservation of
functional status compared with delayed treatment initiation
[17]. These findings support the concept that effective
suppression of systemic inflammation may alter the long-term
course of psoriatic arthritis [16,17].

Comparative effectiveness studies revealed differences
among biologic classes. While TNF-a inhibitors remain
effective for both skin and joint manifestations, IL-17 and
IL-23 inhibitors generally demonstrated superior skin
responses, particularly with respect to PASI9%0 and PASI100
achievement rates [18]. Drug survival analyses additionally
suggested that treatment persistence may be influenced by
efficacy, tolerability, patient characteristics, and previous
biologic exposure [18].

Despite their favorable therapeutic profile, biologic
agents may be associated with dermatological adverse events
requiring clinical attention. One of the most distinctive
complications is paradoxical psoriasis, characterized by the
appearance or worsening of psoriasiform lesions during
treatment, particularly with TNF-a inhibitors [19]. Proposed
mechanisms include dysregulation of interferon signaling,
alterations in cytokine balance, and activation of
alternative inflammatory pathways. Although the reported
incidence remains relatively 1low, paradoxical reactions
frequently necessitate treatment modification or switching to
another biologic class [19].

Eczematous eruptions, lichenoid dermatitis, granulomatous
reactions, and immune-mediated inflammatory dermatoses have
also been described during biologic therapy [20]. Most cases
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are mild to moderate in severity and respond to topical
treatment without discontinuation of systemic therapy.
Nevertheless, severe or persistent skin manifestations may
complicate long-term disease management and negatively affect
treatment adherence [20].

Cutaneous infections remain among the most frequently
reported adverse events. Increased susceptibility to
bacterial, viral, and fungal infections has been documented,
particularly in patients receiving prolonged immunomodulatory
treatment or presenting with additional risk factors [21].
Candida infections occur more frequently in association with
IL-17 inhibition because of the physiological role of this
cytokine in mucocutaneous immune defense. Careful monitoring,
early recognition of infectious complications, and
individualized management strategies contribute to
maintaining treatment effectiveness while minimizing safety
concerns [21].

Discussion. The findings of the present review
demonstrate that biologic therapy has fundamentally altered
the therapeutic landscape of psoriasis and psoriatic
arthritis. The accumulated evidence indicates that targeted
inhibition of TNF-o, IL-17, and IL-23 pathways allows
effective suppression of chronic inflammation while providing
a degree of disease control that was rarely achievable with
conventional systemic treatments [9-15]. The consistently
high rates of PASI90 and PASI100 responses reported with newer
biologic agents reflect not only symptomatic improvement but
also a deeper modulation of the pathogenic mechanisms
responsible for disease persistence and progression [12-15].

An important observation emerging from recent studies is
the differential therapeutic profile of individual biologic
classes. TNF-a inhibitors continue to demonstrate substantial
efficacy in patients with prominent musculoskeletal
involvement and remain a well-established treatment option
for psoriatic arthritis [9-11,16]. At the same time, IL-17
and IL-23 inhibitors have shown superior performance with
regard to complete or near-complete skin clearance,
suggesting that selective cytokine blockade may provide a
more effective strategy for controlling cutaneous
inflammation in many patients [12-15,18]. These differences
emphasize the need for individualized treatment selection
based on disease phenotype, extent of skin involvement, joint
manifestations, comorbid conditions, and previous therapeutic
exposure [18].
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The reviewed data also supports the concept that early
initiation of biologic therapy may influence long-term
disease outcomes. Persistent inflammatory activity
contributes to irreversible structural damage, functional
impairment, and cumulative disability in psoriatic arthritis.
Studies evaluating radiographic progression and functional
status have shown more favorable outcomes among patients
receiving timely biologic treatment, reinforcing the
importance of early recognition and intervention in
inflammatory joint disease [16,17].

The safety profile of biologic agents remains favorable
when compared with the burden of wuncontrolled disease;
however, dermatological adverse events represent a clinically
relevant aspect of long-term management. The occurrence of
paradoxical psoriasis during TNF-o inhibition illustrates the
complexity of cytokine networks involved in immune
regulation. Development of psoriasiform lesions despite
suppression of a major inflammatory pathway suggests
activation of alternative immune mechanisms that are not fully
understood [19]. From a practical standpoint, these reactions
may complicate therapeutic decision-making and occasionally
require switching to another biologic class.

Additional dermatological manifestations, including
eczematous eruptions, lichenoid reactions, and inflammatory
dermatoses, appear to reflect alterations in cutaneous immune
homeostasis induced by targeted immunomodulation [20].
Although most cases remain manageable with topical therapy
and supportive treatment, they may negatively affect
adherence and patient satisfaction, particularly during
prolonged therapy. Recognition of these complications
requires close collaboration between rheumatologists and
dermatologists, especially in patients receiving sequential
biologic treatments [20].

Infectious skin complications deserve particular
attention. The increased frequency of mucocutaneous
candidiasis observed during IL-17 inhibition is consistent
with the physiological role of this cytokine in antifungal
defense mechanisms [21]. These findings highlight the
importance of individualized safety monitoring and risk
assessment throughout treatment. Rather than limiting the use
of biologic agents, awareness of potential adverse events
allows earlier intervention and supports continuation of
effective therapy whenever clinically appropriate [21].

Taken together, contemporary evidence indicates that
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biologic therapy provides substantial clinical benefit in
both psoriasis and psoriatic arthritis while maintaining an
acceptable safety profile. Future studies focused on
predictive biomarkers, treatment sequencing, and mechanisms
underlying paradoxical dermatological reactions may further
improve patient selection and contribute to more personalized
therapeutic strategies [18-21].
Conclusion

Biologic therapy has Dbecome a cornerstone 1in the
management of moderate-to-severe psoriasis and psoriatic
arthritis, providing effective control of cutaneous and
musculoskeletal manifestations through targeted inhibition of
key inflammatory pathways. Current evidence demonstrates high
rates of <clinical response, sustained disease control,
improvement in functional outcomes, and reduction of
structural Jjoint damage, particularly when treatment is
initiated at earlier stages of disease development. The
emergence of IL-17 and IL-23 inhibitors has further expanded
therapeutic possibilities and contributed to higher rates of
complete or near-complete skin clearance.

Despite their favorable efficacy profile, biologic agents
may be associated with a spectrum of dermatological adverse
events, including paradoxical psoriasis, eczematous
reactions, immune-mediated dermatoses, and infectious skin
complications. Most of these events are manageable and rarely
outweigh the benefits of treatment; however, their timely
recognition remains essential for maintaining therapeutic
effectiveness and long-term adherence. An individualized
approach that integrates disease phenotype, comorbidities,
treatment history, and safety considerations remains
fundamental for optimizing outcomes 1in patients with
psoriasis and psoriatic arthritis.
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Abstract. Neurological complications remain among the most clinically relevant
adverse outcomes of orthognathic surgery. The most common manifestations are
sensory disturbances involving inferior alveolar and infraorbital nerves,

including hypoesthesia, paresthesia, dysesthesia, and, less frequently,
neuropathic pain. Their occurrence 1is associated with direct nerve injury,
traction, compression, postoperative edema, ischemia, and anatomical
characteristics of the maxillofacial region. Reduction of neurosensory

complications depends on careful preoperative planning and precise surgical
technique. Assessment of the mandibular canal and adjacent anatomical structures
using cone-beam computed tomography, atraumatic osteotomy, and controlled
mobilization of bone segments contribute to preservation of neural structures. In
the postoperative period, dynamic clinical monitoring, neurosensory testing,
physiotherapeutic methods, and rehabilitation measures facilitate functional
recovery and improve long-term treatment outcomes.

Keywords: orthognathic surgery,; neurological complications; trigeminal nerve;
inferior alveolar nerve,; infraorbital nerve,; neurosensory disorders; paresthesia;,
neuropathic pain; prevention,; postoperative rehabilitation.

Introduction. Orthognathic surgery is no longer viewed
only as a method of skeletal correction. In modern
maxillofacial ©practice, 1t 1is wused to restore occlusal
relationships, improve facial proportions, support airway
function, and resolve functional limitations caused by
dentofacial deformities. Advances 1in cone-beam computed

1 4 This work 1s distributed under the terms of the Creative
O Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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tomography, virtual surgical planning, intraoperative
navigation, and fixation methods have increased the precision
of bone movements. However, a technically accurate operation
does not always mean an uncomplicated recovery. For many
patients, the most disturbing postoperative complaint is not
pain or edema, but altered sensation in the lower lip, chin,
gingiva, cheek, or upper lip. Neurosensory dysfunction may
persist beyond the early healing period and strongly influence
how patients evaluate the final outcome of treatment [1,2].

The neurological profile of orthognathic surgery is
mainly determined by the anatomical course of the trigeminal
nerve branches in relation to osteotomy lines. During sagittal
split ramus osteotomy, the inferior alveolar nerve 1is at
particular risk because of its position inside the mandibular
canal and its close relationship with the buccal and lingual
cortical plates. In maxillary procedures, sensory changes may
involve the infraorbital nerve and its peripheral branches.
Postoperative symptoms range from mild numbness and tingling
to unpleasant dysesthesia, altered tactile perception,
allodynia, or neuropathic pain. Although partial or complete
sensory recovery 1is expected in many cases, even temporary
impairment can affect speech, mastication, oral hygiene,
facial expression, and social confidence [3,4].

The mechanisms of nerve dysfunction are rarely limited to
one intraoperative event. Direct contact with instruments,
stretching of the neurovascular bundle, compression by bone
fragments or fixation elements, ischemia, postoperative
edema, and local inflammatory reactions may act alone or in
combination. Anatomical factors are equally important: the
distance between the mandibular canal and the cortical bone,
canal configuration, thickness of the cancellous layer, and
proximity of dental roots to the neurovascular bundle may
increase the probability of nerve involvement during
splitting or segment mobilization [5,6]. Recent data also
indicate that the pattern of the 1lingual split and the
postoperative position of the inferior alveolar nerve may
influence both the severity and duration of neurosensory
disturbances [7,8].

These observations make prevention a central part of
treatment planning rather than a purely intraoperative
concern. Three-dimensional imaging allows the surgeon to
assess the mandibular canal Dbefore surgery, recognize
anatomically unfavorable cases, and modify the osteotomy
design when needed. Careful handling of soft tissues,
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controlled separation of bone segments, limited traction, and
avoidance of unnecessary manipulation near the nerve are
essential during the operation. In this sense, preservation
of sensory function should be considered one of the measurable
goals of orthognathic treatment, along with stable occlusion
and facial symmetry.

Postoperative rehabilitation remains less standardized
than surgical planning. Clinical examination is often
supplemented by neurosensory testing, but protocols differ
between institutions, which makes comparison of outcomes
difficult. Patients with sensory disturbances may require
observation only, while others benefit from pharmacological
control of neuropathic pain, physiotherapy, sensory re-
education, photobiomodulation, or referral for specialist
assessment. The choice of rehabilitation strategy should
depend on the type of sensory deficit, its intensity,
duration, and effect on daily function. Early identification
of persistent or atypical symptoms is especially important,
since delayed management may reduce the possibility of full
functional recovery.

The relevance of neurological complications after
orthognathic surgery lies 1in their clinical subtlety and
patient significance. These disorders may not be visible on
postoperative imaging and may not compromise skeletal
stability, yet they can determine the patient’s satisfaction
more than the radiographic result. For this reason, prevention
and rehabilitation of nerve-related complications should be
integrated into the full treatment pathway, from preoperative
risk assessment to long-term follow-up. This article reviews
current data on neurological complications after orthognathic
surgery, focusing on mechanisms of 1injury, ©preventive
measures, and approaches to postoperative recovery.

Materials and Methods

This study was designed as a systematic literature review
of neurological complications after orthognathic surgery.
Publications from January 2020 to June 2026 were analyzed,
with a focus on neurosensory disturbances after sagittal split
ramus osteotomy, bilateral sagittal split osteotomy, Le Fort
I osteotomy, and combined procedures.

The literature search was conducted in PubMed, Scopus,
Web of Science, ScienceDirect, Google Scholar, and Cochrane
Library using the keywords “orthognathic surgery”, “inferior

alveolar nerve”, “infraorbital nerve”, “trigeminal nerve
injury”, “neurosensory disturbance”, “paresthesia”,
1 This work 1s distributed under the terms of the Creative
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“neuropathic pain”, “prevention”, “rehabilitation”, and
“photobiomodulation”.

Clinical studies, cohort studies, systematic reviews,
meta-analyses, and relevant narrative reviews were included.
Articles published before 2020, non-English papers, and
studies without data on neurosensory outcomes were excluded.
After screening titles, abstracts, and full texts, 21 sources
were selected. Due to heterogeneity of study designs and
assessment methods, the results were summarized
qualitatively.

Results. The reviewed publications confirm that the
neurological profile of orthognathic surgery 1is dominated
mainly by sensory disorders rather than motor deficits. The
inferior alveolar nerve was the most frequently affected
structure, especially in mandibular procedures involving
sagittal splitting of the ramus [9]. Patients most often
described numbness of the lower 1lip and chin, tingling,
reduced tactile perception, unpleasant altered sensation, and
delayed sensory return. Less frequent manifestations included
dysesthesia, changes in thermal perception, allodynia, and
neuropathic pain. Intraoperative nerve encounters were
associated with a higher risk of postoperative sensory
impairment, particularly when the nerve was exposed,
stretched, adherent to the proximal segment, or required
mechanical mobilization during splitting [9].

The reported frequency of neurosensory disturbances
varied considerably between studies. This wvariation was
related not only to the type of osteotomy, but also to the
method used for postoperative assessment [18]. Some authors
relied mainly on subjective patient complaints, while others
applied objective tests, including light-touch perception,
pin-prick response, thermal discrimination, brush direction,
and static or moving two-point discrimination. Early sensory
changes were most common during the first postoperative weeks,
followed by gradual recovery over the next months. However,
complete normalization was not observed in all patients, and
a proportion of cases continued to present altered sensation
after bone healing was clinically complete [18].

Imaging-based studies showed that the anatomical course
of the mandibular canal has direct clinical relevance. A short
distance between the canal and the buccal cortical plate,
reduced cancellous bone around the neurovascular bundle, and
close contact between the canal and the planned osteotomy
line increased the ©probability of nerve exposure and
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postoperative hypoesthesia [11]. These data indicate that the
mandibular canal should be considered an active surgical risk
zone rather than a simple radiological landmark. Cone-beam
computed tomography was therefore useful for identifying
patients in whom a standard osteotomy design may increase the
risk of inferior alveolar nerve involvement [11].

Nerve exposure during sagittal split osteotomy appeared
to be one of the most important intraoperative predictors of
delayed sensory recovery. When the inferior alveolar nerve
was visible in the surgical field or remained attached to one
of the bone segments, postoperative recovery was slower and
less predictable [13]. The mechanism of injury in such cases
was usually mixed. Stretching, compression by bone fragments,
traction during segment mobilization, local ischemia,
postoperative edema, and inflammatory response may contribute
together to temporary or persistent dysfunction. This
explains why sensory disorders may develop even when
macroscopic nerve continuity is preserved [13].

The direction and magnitude of mandibular movement were
less consistent predictors than the quality of the split and
the degree of nerve manipulation. In studies involving
mandibular advancement and setback, direct intraoperative
contact with the inferior alveolar nerve, difficult
splitting, and extensive mobilization of the neurovascular
bundle were more clinically significant than skeletal
displacement alone [14]. Modified osteotomy techniques were
associated with a reduction in neurosensory morbidity in some
reports, especially when they allowed controlled separation
of bone segments and reduced traction on the nerve [15].
Therefore, surgical technique remains one of the few
modifiable factors in the prevention of postoperative nerve
dysfunction [14,15].

The choice of cutting instrument was also addressed in
the selected literature. Piezosurgery was considered
potentially useful near neurovascular structures because it
allows selective cutting of mineralized tissue and may reduce
accidental soft tissue trauma [17]. Comparative reviews,
however, did not confirm a uniform protective effect in all
clinical situations. The Dbenefit of piezoelectric devices
depended on anatomical complexity, surgical site, irrigation,
osteotomy duration, and operator experience. For this reason,
piezosurgery should be regarded as an additional protective
tool rather than an independent method for preventing
neurosensory complications [17].

1 This work 1s distributed under the terms of the Creative
O 8 Commons Attribution—-ShareAlike 4.0 International License
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Postoperative rehabilitation was described less
consistently than risk factors and surgical prevention.
Photobiomodulation and low-level laser therapy were the most
frequently studied non-invasive methods for neurosensory
recovery [16]. Published data suggest possible reduction of
postoperative pain, edema, and sensory discomfort, but
treatment parameters differed substantially between studies,
including wavelength, energy density, number of sessions,
timing of initiation, and anatomical points of application.
Reviews focused on inferior alveolar nerve injury indicate
that photobiomodulation may support recovery through improved
local microcirculation, modulation of inflammation, and
stimulation of reparative cellular activity [19]. However,
heterogeneity of protocols still prevents the formation of a
single standardized regimen for orthognathic patients
[16,19].

Microsurgical approaches were mainly discussed 1in
relation to severe trigeminal nerve injuries rather than
routine transient postoperative hypoesthesia. Evidence
concerning inferior alveolar and lingual nerve 1injuries
suggests that early diagnosis and timely referral may improve
prognosis 1n cases o0of ©persistent anesthesia, painful
dysesthesia, suspected neuroma, or signs of nerve
discontinuity [10]. Most neurosensory disorders after
orthognathic surgery correspond more closely to neurapraxia
or partial axonal injury than to complete transection, which
explains the predominance of conservative management in the
early postoperative period. Surgical repalr remains reserved
for selected patients with severe or non-resolving symptoms
[10,21].

Neuropathic pain required a separate clinical approach.
Unlike isolated numbness, burning pain, allodynia, electric-
shock-1like sensations, and persistent dysesthesia may
indicate maladaptive nerve recovery or peripheral and central
sensitization [20]. Publications on trigeminal nerve injuries
in oral and maxillofacial surgery describe the wuse of
pharmacological agents for neuropathic pain control,
including anticonvulsants and antidepressant-based regimens
when clinically indicated. These therapies are aimed
primarily at symptom reduction and improvement of daily
function rather than direct acceleration of nerve
regeneration [20].

A major limitation identified across the reviewed
literature was the absence of a unified protocol for
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neurosensory assessment. Follow-up intervals, diagnostic
tests, outcome definitions, and reporting formats differed
substantially Dbetween studies [18]. This made direct

comparison of incidence rates, <recovery dynamics, and
rehabilitation efficacy difficult. The most clinically useful
model appears to include preoperative sensory documentation,
early postoperative examination, repeated objective testing,
and parallel recording of patient-reported symptoms. Such a
structure helps distinguish expected transient sensory
reduction from clinically significant nerve dysfunction [18].

In summary, the analyzed studies show that neurological
complications after orthognathic surgery arise from the
combined influence of anatomical risk, osteotomy design,
intraoperative nerve handling, local tissue response, and
postoperative recovery conditions [9,11,13]. Patients with
close mandibular canal-cortical bone relationships,
intraoperative inferior alveolar nerve exposure, difficult
splitting, or extensive segment manipulation represent a
higher-risk group. The most supported preventive measures
include detailed three-dimensional imaging, individualized
planning, controlled bone splitting, and minimal nerve
manipulation. Rehabilitation should be selected according to
symptom type and severity, ranging from observation and
sensory monitoring to photobiomodulation, pharmacological
treatment of neuropathic pain, sensory re-education, and
specialist referral in persistent cases [9-21].

Discussion. The data analyzed in this review confirm that
neurosensory impairment after orthognathic surgery is not a
marginal postoperative finding, but a clinically meaningful
complication that must be considered during planning,
surgery, and follow-up. In daily maxillofacial practice, the
most relevant problem is injury or functional disturbance of
the inferior alveolar nerve during sagittal split osteotomy.
Even limited hypoesthesia of the lower lip or chin may be
perceived by the patient as a significant defect, especially
when the skeletal correction itself is stable and esthetically
satisfactory [1,2]. For this reason, sensory outcome should
be assessed as part of the final surgical result, not as an
isolated postoperative complaint [18].

The inferior alveolar nerve is vulnerable because of its
anatomical position inside the mandibular canal and its
proximity to the osteotomy line. When the cancellous layer
around the canal is thin, or when the canal is located close
to the buccal cortical plate, the risk of nerve exposure

1 1 This work 1s distributed under the terms of the Creative
O Commons Attribution—-ShareAlike 4.0 International License
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during splitting increases [1l1l]. These anatomical features
are not rare and cannot be reliably estimated on panoramic
radiographs alone. Cone-beam computed tomography provides
more useful information for surgical planning, since it allows
evaluation of the canal course, cortical contact, and
available cancellous bone around the neurovascular bundle
[4,11]. In patients with high-risk anatomy, the osteotomy
should be planned more conservatively, and the possibility of
prolonged sensory disturbance should be discussed before
surgery [11].

The mechanism of nerve dysfunction after orthognathic
surgery 1is usually complex. In most cases, the nerve is not
transected; rather, it is exposed to traction, compression,
local ischemia, edema, or inflammatory changes [3,20]. This
explains why postoperative symptoms may be present despite
apparent preservation of nerve continuity. Intraoperative
exposure of the inferior alveolar nerve, especially when the
nerve remains attached to the proximal segment or requires
mobilization, 1s associated with slower sensory recovery
[9,13]. From a surgical standpoint, this means that the
objective is not only to avoid cutting the nerve, but also to
reduce unnecessary traction, prevent compression by bone
segments, and maintain the integrity of the neurovascular
environment [9,13].

The reviewed studies show that the extent of mandibular
movement alone does not fully explain postoperative
neurosensory 1impairment. More important factors are the
quality of the split, the direction of fracture propagation,
the amount of nerve manipulation, and the relationship between
the canal and the cortical plates [6,14]. This is clinically
relevant because these factors can be influenced by the
surgeon. Controlled splitting, adequate visualization,
atraumatic mobilization of segments, and careful fixation
reduce the probability of excessive nerve tension or
compression. Modified sagittal split techniques may be useful
when they provide a safer fracture pattern and decrease direct
involvement of the neurovascular bundle [15].

The choice of surgical instrument should be interpreted
in the same practical context. Piezoelectric osteotomy may
reduce accidental soft tissue injury because of its selective
effect on mineralized tissues [17]. However, it should not be
presented as a universal solution for prevention of nerve
injury. The final neurosensory result depends on the
anatomical situation, the operator’s experience, the duration
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of cutting, 4irrigation, and the way bone segments are
separated. In technically difficult mandibular splits,
piezosurgery can be helpful, but it does not replace correct
osteotomy design and careful handling of the inferior alveolar
nerve [17].

Postoperative assessment remains one of the weak points
in this field. Many patients describe numbness or altered
sensation, but the clinical value of these complaints depends
on their duration, intensity, localization, and functional
impact. At the same time, purely subjective assessment 1is
insufficient. Objective testing of light touch, pin-prick
sensation, thermal perception, brush direction, and two-point
discrimination allows more accurate documentation of recovery
[18]. Ideally, sensory function should be recorded before
surgery and reassessed at fixed postoperative intervals.
Without baseline data, it is difficult to distinguish pre-
existing sensory asymmetry from true surgical injury [18].

Rehabilitation should be adapted to the type of
neurological disturbance. Mild hypoesthesia in the early
postoperative period often requires observation, patient
education, and repeated sensory testing. Persistent
dysesthesia, allodynia, burning pain, or electric-shock-1like
sensations should be treated differently, because these
symptoms may reflect neuropathic pain rather than simple
delayed recovery [20]. In such cases, pharmacological
management may be necessary, including drugs wused for
neuropathic pain control. The aim is not nerve regeneration
itself, but reduction of pathological pain signaling and
improvement of daily function [20].

Photobiomodulation and low-level laser therapy remain
promising adjunctive methods, especially in patients with
delayed sensory recovery or postoperative discomfort [16,19].
Their proposed effect is related to modulation of
inflammation, improvement of microcirculation, and
stimulation of <reparative ©processes 1in neural tissue.
However, the available studies use different wavelengths,
doses, treatment intervals, and anatomical application
points, which makes it difficult to recommend one universal
protocol [16]. In clinical practice, these methods may be
included as part of rehabilitation, but they should not
replace regular neurosensory monitoring or specialist
referral when symptoms persist [19].

Microsurgical treatment has a limited but important role.
Most sensory disturbances after orthognathic surgery are
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compatible with neurapraxia or partial axonal injury and
improve without direct nerve repair. Surgical exploration or
repair should be considered only in selected cases: complete
anesthesia without signs of ©recovery, painful neuroma,
suspected nerve discontinuity, or severe persistent
dysesthesia [10,21]. The timing of referral is important,
since prolonged delay may reduce the potential for meaningful
sensory improvement. Therefore, patients with atypical or
worsening symptoms should not remain under passive
observation for an indefinite period [10,21].

The clinical management of neurological complications
should therefore follow a staged pathway. Before surgery, the
mandibular canal and other relevant nerve structures must be
assessed using three-dimensional imaging [4,11]. During
surgery, priority should be given to controlled osteotomy,
gentle splitting, minimal traction, and avoidance of nerve
compression [9,13]. After surgery, recovery should Dbe
monitored with both objective sensory tests and patient-
reported symptoms. Rehabilitation should be selected
according to the <clinical picture: observation for mild
transient hypoesthesia, sensory re-education and
physiotherapy for delayed recovery, photobiomodulation for
selected cases, pharmacological treatment for neuropathic
pain, and referral for microsurgical evaluation when severe
symptoms persist [16,19,20,21].

The main limitation of the analyzed literature 1is the
lack of uniformity in outcome assessment. Studies differ in
sample size, type of osteotomy, follow-up duration, and
methods of sensory testing. This makes it difficult to compare
incidence rates and to determine which rehabilitation
protocol 1s most effective. Nevertheless, the available
evidence supports one practical conclusion: neurological
complications after orthognathic surgery are not random
events. They are influenced by identifiable anatomical and
technical factors, many of which can be addressed before or
during surgery [5,7,8].

In clinical terms, successful orthognathic surgery should
not be judged only by occlusion, skeletal stability, and
facial proportions. Preservation and restoration of sensation
are equally important for the patient’s functional recovery.
A nerve-oriented approach to planning and postoperative care
allows the surgeon to reduce risk, recognize complications
earlier, and choose rehabilitation more rationally. This
approach is especially important in mandibular osteotomies,
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where the inferior alveolar nerve is directly involved in the

surgical field and where even small sensory disturbances may

have a substantial effect on quality of life [1-21].
CONCLUSION

Neurological complications after orthognathic surgery
remain clinically significant, particularly in mandibular
procedures 1involving the inferior alveolar nerve. Most
neurosensory disturbances are temporary, but hypoesthesia,
paresthesia, dysesthesia, or neuropathic pain can affect oral
function, facial comfort, and patient satisfaction even when
skeletal correction is successful.

Prevention should begin with cone-beam computed
tomography and three-dimensional planning to identify high-
risk anatomical relationships. During surgery, controlled
osteotomy, atraumatic splitting, minimal traction, and
careful handling of the neurovascular bundle are essential.
Postoperative rehabilitation should be individualized and may
include neurosensory monitoring, sensory re-education,
physiotherapy, photobiomodulation, pharmacological treatment
of neuropathic pain, and timely specialist referral. A
structured approach combining prevention, early diagnosis,
and targeted rehabilitation can reduce the impact of nerve-
related complications and improve long-term outcomes.
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Abstract. Helicobacter pylori infection 1is one of the most common chronic
bacterial infections worldwide and represents the main etiological factor of non-
cardia gastric adenocarcinoma. The World Health Organization and the International
Agency for Research on Cancer (IARC) classify H. pylori as a group 1 human
carcinogen. Recent studies and international guidelines demonstrate that
eradication of the infection significantly reduces the risk of developing gastric
cancer, especially when treatment is initiated before the occurrence of advanced
precancerous lesions. This paper presents current data on pathogenic mechanisms,
the clinical impact of infection, and the role of screening and eradication
strategies in the prevention of gastric cancer.

Keywords: Helicobacter pylori, gastric cancer, atrophic gastritis, prevention,
carcinogenesis.

Introduction: Gastric cancer remains one of the leading
causes o0f cancer-related mortality worldwide, holding an
important place both in terms of incidence and public health
impact. In recent decades, numerous epidemiological and
molecular studies have demonstrated the central role of
Helicobacter pylori infection in the development of gastric
adenocarcinoma. In 1994, IARC classified H. pylori as a group
1 carcinogen, making 1t the first bacterium officially
recognized as a human carcinogen agent.

It is estimated that approximately half of the global
population 1s infected with H. pylori, with a higher
prevalence 1in countries with lower socioeconomic status.
Although most infected individuals remain asymptomatic, some
develop chronic active gastritis, peptic ulcer disease,
atrophic gastritis, intestinal metaplasia and, ultimately,
gastric cancer.
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The classic model described by Correa highlights the
progression from H. pylori-induced chronic gastritis to
gastric atrophy, intestinal metaplasia, dysplasia, and
gastric adenocarcinoma. This process may take decades,
providing important opportunities for early preventive and
therapeutic interventions.

The aim of this study was to analyze current data from
scientific literature and international clinical guidelines
regarding the relationship between Helicobacter pylori
infection and gastric cancer, emphasizing the importance of
early diagnosis and bacterial eradication in oncological
prevention.

Materials and methods: A narrative review of the
specialized literature published between 2021 and 2025 was
conducted. The Maastricht VI/Florence consensus, the American
College of Gastroenterology (ACG) guidelines, the World
Gastroenterology Organisation (WGO) recommendations, reports
of the International Agency for Research on Cancer (IARC),
and articles indexed in international databases were
consulted. Information regarding epidemiology, pathogenic
mechanisms, oncological risk, and the effectiveness of
screening and treatment strategies was analyzed.

Results: Persistent H. pylori infection causes chronic
inflammation of the gastric mucosa, characterized by an
inflammatory infiltrate and increased production of pro-
inflammatory cytokines. This inflammation promotes oxidative
stress, genomic instability, and the accumulation of
mutations involved in carcinogenesis.

Bacterial virulence is influenced by factors such as CagA
and VacA proteins. CagA-positive strains are associated with
a significantly higher «risk of developing precancerous
lesions and gastric adenocarcinoma. These proteins alter
cellular signaling, proliferation, and apoptosis of gastric
epithelial cells, contributing to malignant transformation.

Current data confirm that H. pylori 1is the main
etiological factor for non-cardia gastric cancer. It 1is
estimated that most cases of gastric adenocarcinoma are
directly or indirectly associated with this infection.

Oncological risk is influenced by: duration of infection,
presence of atrophic gastritis, intestinal metaplasia,
individual genetic susceptibility, smoking, excessive salt
intake, low intake of fruits and vegetables, family history
of gastric cancer.

Benefits of infection eradication
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The Maastricht VI consensus emphasizes that eradication
of H. pylori provides an opportunity to prevent gastric cancer
at any adult age, although the greatest benefit is achieved
before the development of severe atrophic gastritis and
advanced precancerous lesions.

Recent data demonstrate that treatment of the infection
reduces the incidence of gastric cancer in all age groups,
with the most significant benefits observed in individuals
treated Dbefore the onset of irreversible histological
changes.

Consequently, current guidelines recommend testing and
treatment of most infected individuals, especially those with
risk factors for gastric cancer.

Modern prevention strategies

In recent vyears, the “screen-and-treat” concept has
become an essential component of gastric cancer prevention.
This approach involves the active identification of infected
individuals and the initiation of eradication therapy before
complications occur. IARC and international
gastroenterological societies support the implementation of
population-based screening programs in high-risk regions.

For the diagnosis of active infection, the main
recommended methods are: urea breath test, stool antigen test,
gastric biopsy during upper gastrointestinal endoscopy.

The 2024 ACG guideline recommends mandatory confirmation
of eradication after treatment using validated non-invasive
methods, due to the important prognostic implications of
persistent infection.

Conclusions:

1. Helicobacter pylori represents the main etiological
factor of non-cardia gastric adenocarcinoma and is classified
as a group 1 human carcinogen.

2. Chronic infection causes a sequence of
histopathological changes that may progress from chronic
gastritis to gastric cancer.

3. Bacterial eradication significantly reduces the risk
of developing gastric cancer, with the greatest benefits when
treatment is initiated before advanced precancerous lesions
occur.

4. Early screening and treatment strategies are effective
public health tools for reducing the incidence and mortality
of gastric cancer.

5. Implementation of current international guideline
recommendations may significantly contribute to oncological
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prevention and improved patient prognosis.
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Abstract. Subclinical hypothyroidism is a common endocrine disorder characterized
by elevated thyroid-stimulating hormone levels with normal circulating thyroid
hormone concentrations. Although the condition often remains <clinically
asymptomatic, increasing evidence indicates that even mild thyroid dysfunction
may adversely affect metabolic processes and cardiovascular health. In recent
years, subclinical hypothyroidism has attracted considerable attention in internal
medicine due to 1ts association with dyslipidemia, endothelial dysfunction,
arterial hypertension, and increased cardiovascular risk. This review summarizes
current evidence regarding the influence of subclinical hypothyroidism on the
cardiovascular system and discusses modern approaches to patient management.
Recent studies demonstrate that thyroid dysfunction may contribute to impaired
vascular reactivity, diastolic dysfunction, accelerated atherosclerosis, coronary
artery disease, and progression of heart failure, particularly in patients with
elevated thyroid-stimulating hormone levels and pre-existing cardiometabolic
disorders. The severity of cardiovascular involvement appears to depend on age,
comorbidities, metabolic profile, and degree of hormonal imbalance. Contemporary
therapeutic strategies increasingly rely on individualized risk assessment and
personalized management. Current recommendations suggest that treatment decisions
should consider not only laboratory findings, but also clinical symptoms,
cardiovascular status, patient age, and long-term metabolic risk. Further studies
are needed to clarify optimal therapeutic thresholds and improve prevention of
cardiovascular complications in patients with subclinical hypothyroidism.
Keywords: subclinical hypothyroidism, thyroid-stimulating hormone, cardiovascular
risk, endothelial dysfunction, dyslipidemia, heart failure, atherosclerosis,
levothyroxine therapy, internal medicine, thyroid dysfunction.

Introduction. Subclinical hypothyroidism is one of the
most frequently encountered endocrine disorders in routine
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internal medicine practice and is characterized by elevated
serum thyroid-stimulating hormone levels in the presence of
normal free thyroxine concentrations [l]. The prevalence of
the condition continues to increase worldwide, particularly
among women, elderly individuals, and patients with metabolic
or cardiovascular diseases [2]. Despite the absence of overt
hypothyroid symptoms in many cases, growing clinical evidence
suggests that even mild thyroid dysfunction may exert
clinically significant effects on multiple organ systems,
especially the cardiovascular system [1,3].

In recent years, interest in subclinical hypothyroidism
has expanded considerably due to its potential association
with atherosclerosis, endothelial dysfunction, dyslipidemia,
arterial hypertension, coronary artery disease, and heart
failure [3,4]. Thyroid hormones play a crucial role 1in
vascular tone regulation, myocardial contractility, lipid
metabolism, and endothelial homeostasis. Consequently, subtle

hormonal imbalance may contribute to progressive
cardiovascular remodeling long before the development of
overt thyroid disease [4]. Several large observational

studies have demonstrated that elevated thyroid-stimulating
hormone levels are associated with increased cardiovascular
morbidity and all-cause mortality, particularly in patients
with persistent hormonal abnormalities and pre-existing
cardiometabolic risk factors [5].

The relationship between subclinical hypothyroidism and
cardiovascular pathology remains clinically important because
many affected patients are initially managed by internists,
cardiologists, or ©primary care ©physicians rather than
endocrinologists [2,6]. At the same time, diagnostic and
therapeutic approaches remain controversial. While some
studies support early levothyroxine therapy for reducing
cardiovascular risk and improving metabolic parameters,
others demonstrate limited clinical benefit in patients with
mild thyroid-stimulating hormone elevation, especially in
older populations [6,7]. This uncertainty has led to
increasing emphasis on individualized management strategies
based on patient age, symptom burden, cardiovascular profile,
and degree of hormonal disturbance.

Another important aspect is the close interaction between
subclinical hypothyroidism and metabolic disorders. Recent
evidence suggests that thyroid dysfunction may aggravate
insulin resistance, visceral adiposity, chronic low-grade
inflammation, and lipid abnormalities, thereby contributing
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to accelerated vascular aging and progression of
cardiometabolic disease [5,8]. Moreover, the coexistence of
subclinical hypothyroidism with diabetes mellitus, obesity,
or hypertension may further increase the risk of adverse
cardiovascular outcomes.

Given the growing prevalence of thyroid dysfunction and
its potential systemic consequences, understanding the
cardiovascular effects of subclinical hypothyroidism remains
highly relevant for contemporary internal medicine.
Evaluation of current evidence regarding cardiovascular risk,
diagnostic assessment, and therapeutic management may improve
early identification of high-risk patients and optimize long-
term clinical outcomes.

Materials and Methods. This study was designed as a
structured literature review focused on the cardiovascular
effects of subclinical hypothyroidism and contemporary
approaches to patient management in 1internal medicine
practice. The literature search was performed using
PubMed/MEDLINE, Scopus, Web of Science, and Google Scholar
databases for publications published between 2015 and 2026.

The search strategy included combinations of the

following keywords and MeSH terms: “subclinical
hypothyroidism”, “thyroid-stimulating hormone”,
“cardiovascular disease”, “heart failure”, “atherosclerosis”,
“endothelial dysfunction”, “dyslipidemia”, “levothyroxine
therapy”, and “cardiovascular risk”. Priority was given to
systematic reviews, meta-analyses, randomized clinical
trials, 1international guidelines, and large observational
studies evaluating cardiovascular manifestations and
treatment outcomes in patients with subclinical
hypothyroidism.

Studies lacking sufficient clinical relevance, duplicated
data, conference abstracts without full-text availability,
and publications unrelated to cardiovascular complications or
therapeutic management were excluded from the analysis. The
selected literature was analyzed with emphasis on
cardiovascular remodeling, metabolic disturbances, diagnostic
strategies, risk stratification, and the effectiveness of
hormone replacement therapy in different patient populations.

Results. Analysis of contemporary literature demonstrated
that subclinical hypothyroidism is consistently associated
with a broad spectrum of cardiovascular and metabolic
abnormalities, even 1in the absence of overt clinical

hypothyroidism [9,10]. The prevalence of subclinical
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hypothyroidism in the general adult population ranges from 4%
to 10%, with significantly higher rates observed among women
and individuals over 60 years of age [9]. Several large
population-based studies additionally reported increased
prevalence among patients with obesity, type 2 diabetes
mellitus, metabolic syndrome, and established cardiovascular
disease [10].

One of the most consistently reported findings was the
association Dbetween elevated thyroid-stimulating hormone
levels and dyslipidemia. Patients with subclinical
hypothyroidism demonstrated significantly higher
concentrations of total cholesterol, low-density lipoprotein
cholesterol, triglycerides, and apolipoprotein B compared
with euthyroid individuals [11]. These lipid abnormalities
were particularly pronounced 1in patients with thyroid-
stimulating hormone levels above 10 mIU/L and in those with
concomitant obesity or insulin resistance [11,12]. Several
studies also identified reduced high-density lipoprotein
cholesterol concentrations and impaired 1lipid clearance
mechanisms, contributing to accelerated atherosclerotic
progression [12].

Cardiovascular structural and functional changes were
identified even 1in early stages of thyroid dysfunction.
Echocardiographic studies demonstrated impaired left
ventricular relaxation, 1increased left ventricular mass
index, and early diastolic dysfunction in patients with
persistent subclinical hypothyroidism [13]. In addition,
reduced endothelial-dependent vasodilation, increased
arterial stiffness, and elevated <carotid intima-media
thickness were frequently observed, suggesting the presence
of early wvascular remodeling and endothelial impairment

[13,14]. These abnormalities were more pronounced in older
patients and individuals with prolonged hormonal imbalance.
Several meta-analyses confirmed that subclinical

hypothyroidism is associated with increased risk of coronary
artery disease, heart failure, atrial fibrillation, and
cardiovascular mortality [14,15]. The highest cardiovascular
risk was observed in patients with thyroid-stimulating
hormone concentrations exceeding 10 mIU/L, whereas mild
hormonal elevation demonstrated more heterogeneous clinical
outcomes [15]. Prospective cohort studies additionally showed
that persistent subclinical hypothyroidism may contribute to
progression of chronic heart failure through impaired
myocardial contractility, altered vascular resistance, and

1 2 4 This work 1s distributed under the terms of the Creative
Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 11th International
Scientific and Practical Conference
«Recent Scientific Investigation» NO

(June 26-28, 2026). 300
Oslo, Norway

INTERCONF

SdenTIFc PUbLEHNG CenTen

MEDICINE AND PHARMACY

reduced cardiac output [1l6].

Metabolic disturbances represented another major finding
across the reviewed studies. Subclinical hypothyroidism was
associated with increased insulin resistance, visceral
adiposity, chronic low-grade inflammation, and impaired
glucose metabolism [16,17]. Elevated levels of C-reactive
protein, interleukin-6, oxidative stress markers, and
proinflammatory cytokines were identified in many patients,
supporting the role of thyroid dysfunction in systemic
inflammatory activation [17]. Several investigations also
demonstrated close associations between subclinical
hypothyroidism and nonalcoholic fatty liver disease,
metabolic syndrome, and obesity-related cardiovascular risk
[18].

Recent studies highlighted the importance of age-related
differences in disease progression and treatment response.
Younger patients with persistent thyroid-stimulating hormone
elevation appeared to demonstrate greater cardiovascular
benefit from levothyroxine therapy, particularly regarding
lipid profile improvement and endothelial function
restoration [19]. In contrast, elderly patients with mild
hormonal abnormalities often showed limited symptomatic and
cardiovascular improvement following hormone replacement
therapy, while simultaneously demonstrating increased
susceptibility to overtreatment-related complications,
including atrial fibrillation and osteoporosis [19,20].

Therapeutic investigations demonstrated that
levothyroxine therapy may improve lipid metabolism, wvascular
endothelial function, and certain echocardiographic
parameters in selected patient populations [20]. Reduction of
total cholesterol and low-density lipoprotein cholesterol
concentrations was among the most reproducible treatment
effects reported in randomized studies. However, evidence
regarding reduction of major cardiovascular events and long-
term mortality remains inconsistent, particularly in patients
with mild thyroid-stimulating hormone elevation [20,21].

Current evidence increasingly supports an individualized
management strategy based on age, cardiovascular risk
profile, symptom burden, and degree of hormonal disturbance

[21]. Patients with persistent thyroid-stimulating hormone
elevation above 10 mIU/L, symptomatic disease, positive
thyroid autoantibodies, or established cardiovascular

pathology appear to derive the greatest clinical benefit from
treatment and closer long-term follow-up.
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Discussion. The findings of the reviewed studies
demonstrate that subclinical hypothyroidism should no longer
be regarded as an isolated laboratory abnormality with limited
clinical relevance. Accumulating evidence indicates that even
mild thyroid dysfunction may exert measurable effects on
cardiovascular structure, vascular function, and metabolic
homeostasis long before overt hypothyroidism develops [9,13].
This observation 1s particularly important in internal
medicine practice, where patients frequently present with
nonspecific symptoms or are evaluated primarily  for
cardiovascular and metabolic disorders rather than endocrine
disease itself.

One of the most consistent findings across recent studies
is the close association between subclinical hypothyroidism
and atherogenic lipid abnormalities [11,12]. Elevated low-
density lipoprotein cholesterol, triglycerides, and
apolipoprotein B concentrations observed in affected patients
likely contribute to accelerated vascular remodeling and
endothelial dysfunction. Thyroid hormones play a major role
in hepatic 1lipid metabolism and cholesterol clearance;
therefore, even subtle hormonal imbalance may promote
progressive atherosclerotic changes [12,14]. The increased
carotid intima-media thickness and arterial stiffness
identified in several investigations further support the
hypothesis that subclinical hypothyroidism may contribute to
early vascular aging [13,14].

Another important aspect 1s the relationship between
thyroid dysfunction and myocardial performance.
Echocardiographic studies consistently demonstrated impaired
diastolic relaxation, reduced myocardial contractility, and
altered wvascular resistance 1n patients with persistent
thyroid-stimulating hormone elevation [13,16]. Although these
abnormalities are often subclinical, they may Dbecome
clinically significant in patients with  pre-existing
cardiovascular disease, hypertension, or metabolic syndrome.
The reviewed literature suggests that subclinical
hypothyroidism may worsen the course of chronic heart failure
and increase susceptibility to ischemic cardiovascular
events, particularly in individuals with thyroid-stimulating
hormone levels above 10 mIU/L [15,16].

The metabolic component of subclinical hypothyroidism
also deserves considerable attention. Several studies
demonstrated close associations between thyroid dysfunction,
insulin resistance, visceral adiposity, and chronic low-grade
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inflammation [16-18]. Elevated inflammatory markers and
impaired glucose metabolism observed in affected patients
indicate that subclinical hypothyroidism may participate in
broader cardiometabolic dysregulation rather than isolated
endocrine imbalance alone [17]. This interaction becomes
especially relevant in patients with obesity, type 2 diabetes
mellitus, or metabolic syndrome, where combined metabolic
disturbances may substantially increase long-term
cardiovascular risk [18,22].

At the same time, the therapeutic management of
subclinical hypothyroidism remains controversial. While many
studies report improvement in lipid profile, endothelial
function, and certain cardiac parameters following
levothyroxine therapy, evidence regarding reduction of major
cardiovascular events and mortality remains inconsistent
[19,20]. This discrepancy likely reflects the heterogeneity
of patient populations included in clinical trials. Younger
symptomatic patients and individuals with marked thyroid-
stimulating hormone elevation appear to derive the greatest
benefit from hormone replacement therapy, whereas elderly
patients with mild hormonal abnormalities often demonstrate
minimal clinical improvement [19,23].

The issue of overtreatment is particularly important in
older populations. Excessive thyroid hormone replacement may
increase the risk of atrial fibrillation, osteoporosis, and
adverse cardiovascular outcomes, especially in frail elderly
patients [20,24]. Consequently, recent guidelines
increasingly support individualized treatment strategies
based not only on laboratory wvalues, but also on age,
cardiovascular status, symptom burden, thyroid autoimmunity,
and overall metabolic risk profile [21]. Such an approach
reflects the growing recognition that subclinical
hypothyroidism represents a heterogeneous condition requiring
personalized rather than universal therapeutic algorithms.

An additional <challenge in <c¢linical practice 1is the
absence of clear consensus regarding optimal treatment
thresholds. Although thyroid-stimulating hormone levels above
10 mIU/L are generally considered an indication for therapy,
management of patients with mild hormonal elevation remains
uncertain [21,25]. In many cases, long-term observation and
cardiovascular risk modification may be more appropriate than
immediate hormone replacement, particularly in asymptomatic
individuals without significant metabolic abnormalities.

Overall, contemporary evidence suggests that subclinical
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hypothyroidism occupies an important intersection between

endocrinology, cardiology, and internal medicine. The
condition appears capable of influencing vascular integrity,
myocardial function, lipid metabolism, and systemic

inflammatory activity even in its early stages. Further large-
scale prospective studies are needed to better define patient
populations that may benefit most from early intervention and
to clarify the long-term cardiovascular effects of
levothyroxine therapy.

Conclusion

Subclinical hypothyroidism is increasingly recognized as
a clinically significant condition associated with
cardiovascular and metabolic disturbances even in the absence
of overt thyroid hormone deficiency. Current evidence

demonstrates that elevated thyroid-stimulating hormone levels
may contribute to dyslipidemia, endothelial dysfunction,
impaired myocardial relaxation, insulin resistance, and
progression of atherosclerotic cardiovascular disease. The
severity of these changes appears to depend on patient age,
duration of hormonal imbalance, metabolic profile, and
baseline cardiovascular risk.

Contemporary management strategies emphasize
individualized assessment and personalized therapeutic
decision-making. While levothyroxine therapy may improve
metabolic and cardiovascular parameters in selected patients,
particularly those with persistent thyroid-stimulating
hormone elevation and high cardiovascular risk, universal
treatment remains controversial. Careful risk stratification
and long-term follow-up are therefore essential components of
patient management in internal medicine practice.

Further prospective studies are required to clarify
optimal treatment thresholds and determine the long-term
impact of thyroid hormone replacement therapy on
cardiovascular outcomes in patients with subclinical
hypothyroidism.
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Lifestyle Determinants of Chronic Low-
grade Inflammations: Implications for
Preventive Medicine
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Introduction: Chronic low-inflammations has emerged as a
key biological mechanism linking lifestyle-related factors to
the development of non-communicable diseases. Unlike acute
inflammation, which serves as a protective response to injury
and infection, chronic inflammation persists over time and
contributes to metabolic dysfunction, endothelial damage, and
immune dysregulation. Increasing evidence suggests that
obesity, unhealthy dietary patterns, physical inactivity,
sleep disturbances, chronic psychological stress, and
alterations in gut microbiota composition play a central role
in maintaining systematic inflammation. Understanding the
relationship between these modifiable factors and
inflammatory processes 1is essential for the development of
effective preventive medicine strategies. The aim of this
study was to analyze current evidence regarding lifestyle
determinants of chronic low-grade inflammation and their
implications for disease prevention.

Materials and methods: A narrative literature review was
conducted using articles published in peer-reviewed
scientific journals. Relevant studies were identified through
searches in PubMed, Scopus, and Google Scholar databases.

Keywords included “chronic low—-grade inflammation”,
”"lifestyle factors”, ”“obesity”, ”“physical activity”, ”“diet”,
"sleep”, "stress”, "gut microbiota”, and "preventive
medicine”. Publications focusing on the association between
modifiable lifestyle factors and inflammatory biomarkers such
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as C-reactive protein (CRP), interleukin-6 (IL-6), and tumor
necrosis factor-alpha (INF-alfa) were 1included. Studies
published in English within the 1last fifteen vyears were
prioritized.

Results: The reviewed literature demonstrated a strong
association between lifestyle factors and chronic low-grade
inflammation. Obesity, particularly visceral adiposity, was
consistently associated with increased production of pro-
inflammatory cytokines and elevated CRP levels. Diets rich in
ultra-processed foods, refined carbohydrates, and saturated
fats were linked to higher inflammatory activity, whereas
Mediterranean-style dietary patterns showed significant anti-
inflammatory effects.

Regular physical activity was associated with reduced
inflammatory Dbiomarkers and improved metabolic health.
Conversely, sedentary Dbehavior contributed to increased
inflammatory burden. Poor sleep quality and chronic
psychological stress were also identified as significant
contributors to elevated inflammatory markers. Furthermore,
alterations in gut microbiota composition were associated
with increased intestinal permeability and systemic
inflammations.

The findings indicate that multiple lifestyle factors
interact synergistically, influencing inflammatory pathways
and contributing to the development of cardiovascular
disease, type 2 diabetes mellitus, obesity, neurodegenerative
disorders, and certain cancers.

Conclusions: Chronic low-grade inflammations represents
an important mechanism linking modern lifestyle behaviours to
the development of chronic diseases. Obesity, unhealthy
dietary habits, physical inactivity, sleep disturbances,
psychological stress, and gut dysbiosis contribute
significantly to systemic inflammatory activity. Preventive
medicine should prioritize lifestyle-based interventions
aimed at reducing inflammatory burden and promoting long-term
health. Early identification and modification of lifestyle-
related risk factors may play a crucial role in reducing the
incidence on non-communicable diseases and improving quality
of life.
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KniouoBi cmoBa: Kpurmyeckoe COCTOSHMUE, MHTEHCHUMBHAS Tepamnms, CHUHIPOM MOOJMOPI'aHHOM
HemocTaTouyHocTr ([IOH), MOOOOEpXKa XMUIHEHHBIX QYHKIMM, WCKYCCTBEHHAS BEHTUIISAIMAS
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noyeyHas Tepanmsi (31T) , rreMoqMHaMuiYeCKas nognepxka, MOHUTOPUHI, eJjb—
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BBepgeHne

Kpurnuueckue COCTOAHUSA, BEI3BaHHBIE CEICHCOM, TSAXEJION
TpasBMOM, MOKOM PasIMYHOM 3TUOJIOTUM N3z OBV PHEIMM
XUPYPIMUECKMMM BMellaTeJIbCTBaMM, [IPEOCTAaBJAKT COOOM OIOHYy M3
HauboJee CJIOXHBIX npobiieM COBPEMEHHOU MEeIVLVHEL. OBwmM
3HaMeHaTeJIeM 3TUX COCTOSHUNM YacCTO HABJISETCS PasBUTME CHHIPOMA
IIOJIMOPT@HHOM  HEeOOCTATOYHOCTU (IIOH) — I[IpoTIpeccHupypley un

MIOTEHUMAJIbLHO of0paTuMMOoy IOUMCOYHKUIMM IOBYX WM ©OoJjiee OpPIT'aHHBIX
CHUCTEM.

OCHOBOM MHTEeHCHMBHOM Tepanumu (UT) saBjageTcd He CTOJIBKO
3TUOTPONHOE JiedeHre (XOTd OHO UM H[ABJLeTCS I[IePBOOUYepeIHBM),
CKOJIBKO MNOOIEPXaHMEe XM3HEHHO BaXHBIX OQYHKLUMNM OpraHmu3Ma. ITa

1 4 This work 1s distributed under the terms of the Creative
3 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 11th International
Scientific and Practical Conference
«Recent Scientific Investigation» NO

(June 26-28, 2026). 300

Oslo, Norway

INTeRCONF

SdenTIFc PUbLEHNG CenTen

MEDICINE AND PHARMACY

cTpaTtermuda, dYacToO HaszspBaeMasa "opTraHHOM nommepxkou" (organ
support), HamnpaBJieHa Ha TO, UYTOOE BEIMI'PATH BPeMf, HeOoOxXOoOMMOe
I0Ji1S yCTPaHeHMS OCHOBHOM MNPUUMHEL 3ab0JjieBaHMS M BOCCTAHOBJIEHUS
roMeocTasa.

CoBpemMeHHasa UT 3BOJIDLMOHUPOBAJIA oT IPOCTOM  3aMeHH
yTpadeHHOM OyHkUMM (HanpuMmep, MVBJI #Opu amnHO®) K  CJIOXHEM,
BEICOKOTEXHOJIOTMYHEIM MeTOoIaM, TaKMM KaK 5SKCTpakoplopallbHasa
MeMOpaHHasa okcureHaumsa (3KMO) wmnu HOpoOJjieHHAsd 3BaMeCTUTeJIbHAasd
nouyeuHasa Tepanma (II3IT). OmHaAKO NPMMEHEHME 3TUX METOIOB CaMo
o cebe HeceT PUCKU HATPOTEHHEX  OCJIOXHEHUMN (HanpuMep,
BEHTUJIATOP—aCCOUUMPOBAHHOE IMOBPEeXIeHMe JIeTKUX MM TpoMOo3
KOHTYpa) .

[enpo DaHHOT'O 0030pa ABJLAETCSH AHAJNIM3 COBPEMEHHEX MEeTOILOB
IOOOEPXKM UM 3aMelleHMsa XKMBHEHHO BaXHEIX QYyHKLUMM, a Takxe
obOCcyXOeHue cTpaTerum UX ONTUMM3ALUM oisa [IOBEIIEHU I
BEDXMBAEMOCTHM M YJIy4YUWlEeHMS OQYHKIMOHAJIBHEIX MCXOHOB Yy [NALMEHTOB
B KPUTUUECKMUX COCTOSHUAX.

InarsocTuka (MOHMTOPMHI' OpPTaHHOM OuUChyHKIMM)

OonTmuMm3aumda IOOOEPXKM HeBO3MOXHA Oes TOUHOM "
CBOEBPEMEHHOM OMaTHOCTUKMA OPTaHHOM HeOoCTaTOUYHOCTU.
InarsocTtmka B UT — 5TO HENPEPHIBHHIM IPOLECC MOHUTOPMUHIA.

1. MHTerpanmbHbEe WKAaJE

I OOBEeKTUBHOM OLeHKUu TaxecTu [IOH m crparmudmxaluum pPUCKOB
VICIIOJNIb3YIOTCA BaJIMOAMPOBAHHBIE HKaJEl. Hambojiee pacnpocTpaHeHHOM
aBnsgercsa mkaja SOFA (Sequential Organ Failure Assessment),
KOTOpad OLEeHMBAeT OUCOYHKUIMI MeCTu CUCTeM (IOpIXxaTeJIbHOM’,
CepmeyHoO—-COCYOMCTOM, I[IOUEUHOM, II€UEeHOUHOM, KOaTyJISLUMOHHOM U
OHC) . OImuHaMmka 0ajuioB o SOFA gaBJISeTCH MOWHBIM IPOTHOCTUYECKMM
VHCTPYMEHTOM.

2. Cneunpmueckmii MOHUTOPMHI

e [BIXaTeJbLHasS cucrTeMa : OueHka MHIOEeKCa OKCUT'eHalun
(Pa02/Fi02), MexXaHMKM »OeHXaHMdgd (KOMILJIaleHC, HOaBJIeHMe ILJIaTo
(Pplat), SpO2, kanuorpadmsa (EtCOz).

e CepmeuyHO-cocyaucTass cucreMma: [[oMMMO CTaHOAPTHEX Al u
UCC, wuCHnosp3yeTcs pPaCUMPEeHHBM I'eMOOMHAMUUECKUI MOHUTOPMHT
(muBasmMBHOe AJl), olleHka cepledyHoTo BeOpoca (CB) u obumero
nepudepmuyecKkoro COCYIOMCTOT'O CONpoTuBJeHMsa (SVR) C TIOMOIBK

MEeTOIOOB, OCHOBAHHBIX Ha TEePMO OUJIIOL UM (HanpuMep, PiCCO),
nonrnyeporpadmm (3xoKI') miam peorpadmm.

e PyHKIIMSA NOdYeK: MOHMTOPMHI Iuypesa (KJIOYeBOM pPaHHUM
MapkKep) U YPOBHA KpeaTUHUHA/MOUEBMHH B CHBOPOTKE.

e TkaneBass nepdysmss: VYpoBeHbL JlakTaTa B CHEHBOPOTKE U
caTypauMsa LEeHTPAaJIbHOM  BEHO3HOM  KPOBU (Scv02) ABJISAITCSA

MHTEI'PAaJIBHEIMM IIOKas3aTeJIAMM alIl€KBATHOCTNM IOOCTAaBKM KMCJIOPOIa K
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TKaHAM.

Jleuenne (MeToms MNOANEPXKM M SBaMeleHMSI)

CrpaTermmu JIeUeHMsS HAlPaBJIEHE Ha BOCCTAHOBJIEHME aIeKBaTHOMU
OOCTaBKM KMUCJIOpOHa, yIhajleHue MeTaboJuTOoB M HOOOepXaHUue
TeMOIMHaMNYECKOM CTabUIBHOCTM.

4.1. PecnmpaTopHasi NOAAEepPXKa

e JIckyCCTBEHHAas BEeHTWIISILINS JIEI'KNX (UBII) : ABysgeTcs
KpaeyTOJIbHEIM KaMHEM PEeCIMPaTOPHOM NOONOEPXKM.

o OnTmmMmszanmsa: llepexon OT KOHLeNnUuuM "HopManms3auum'" rason
KPOBM K HOPOTEKTMBHOM MBJI. DTO BKJNUAET MCIOJIbL30BAHME HUBKUX

IOBIXaTeJIbHEIX oOBEeMOB (6 MII/ KT ngeaJbLHOM MaCCH Tesa),
nonmepxaHue znasjeHusa myato < 30 cM H0 m nom®op ONTMMAJIBHOTO
PEEP (mostoXxmMTesiIbHOE OaBJIEHUE B KOHIIEe BBIIOXA) oJis

NpenoTBpalleHMsa BEHTUMIIATOP-MHAOYLUMPOBAHHOTO [IOBPEXIEHUS JI€TKUX
(VILI) .

¢ DKCTpakoprnopanbHas MeMbpaHHas okcureHamuss (SKMO): MeTon
"mocyenHero crnaceHua" nOpu pedpaKTEpHOM TMUIOKCEMUMM (BEHO-
BeHO3HoOe JKMO, V-V ECMO) UM  KapIOMOTEHHOM LIOKe (reHoO-
aprepmuanbHoe OJKMO, V-A ECMO). 3SKMO Oeper Ha ceba QyHKUUDO
Jerkux (okcureHaums, osamMmHaums COz) u/uam cepnaua.

4.2. TeMopmMHaMM4YecKasl NOAHEepXKa

e dapMakoOJIOTMYECKas: MNOAAEPKKaA :

o MHQYy3MOHHaA Tepanmnsd: cnomnesyeTcsda oJjisa KOppeKumnmn
TUIIOBOJIEMUN . OnrTuMm3aImg : [lepexon oT amubepaJibHOM K
PECTPUKTUBHOM (OrpaHMUUTEIIBEHONM) crpaTermun, VCIIOJIb30BAaHUE

OVMHaMMUEeCKMX TIoKasaTeJiey INpelHarpy3KM (HaopuMmMep, Bapualusd
NyJbCOBOTO IHOABJIEHMA) IJIS OlLeHKM "OoTBeuaeMOCTM Ha XMIKOCTbL'".

o Bazompeccoprl m mHOTpOHE: HopampeHANMH MJIM Me3aTOH (OJjdg
nonmnepxaHus cpenHero All, oOvUYHO > 65 MM pPT. CT.) M JDoByTaMuH
iy podaMmH (OpUM CHUMXEHUM CepIedHOI'O BHOpoca) .

e MexaHMueckasi nozmepxka (MCS) : [IpuMeHaeTCSH npu
pedbpakTepHOM KapIMOTeHHOM moke. [lommMmo V-A 3KMO, MCHOOAL3YKRTCSH
yCTpoMuCcTBa, Taxkme KakK BHYTPMAaOPTaJIbHBEIM 0aJIJIOHHEIM

kKoHTpnyJabcaTop (BABK) wmnm cucreMme Impella, pas3rpyXxawolMe JieBHI
XeJlynoodek.

4.3. BaMecTuTenbHasi nodeuHas Tepammst (3IT)

OcTpoe nodeuHoe nospexneHue (OIIl) — yacToe OCJIOXHEHMUE
[TOH.

e MeTonr: VIHTEPMUTTUPYOLUN (IIEPUOOAUYECKMM) TIeMOOMaIU3 WU
nponneHHsle (HenpepsBHEEe) MeTons! 3IT (I3IT/CRRT) .

o OniTuMMBaIIMS: Y TeMOIMHaAMUUECKM HeCTaOUJIBHBEIX [1allMeHTOB
[I3IT gaBjgeTcda MeTOINOM BEOOpa, TakK kak obecrneumBaeT 0oJee
IIJIaBHBEIM KOHTPOJIE BOJEMUM U yIaJjieHue MeTaboJUTOB. AKTUMBHO
ul3ydyaeTcsa BOINPOC ONTUMMAJIEHOI'O BpeMeHu Haudajia 3T (paHHee
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IIPOTUB OTCPOYEHHOTO) .

4.4. SkcTpakoprnopalbHas NOAOEpXKa IIedYeHMr

[Ipn OCTpPOM II€YEeHOUYHOM HeIOCTaTO4YHOCTU (HanpuMep,
TUNIEPAMMOHMEMMS) MOITYT MCIOJIB30BATbBCS CHUCTEMB aJibOyMMHOBOIO
ouanusa (MARS) wmam njgasMooOMeH.

OnTMMMBaLMs TepanMy M [NepPCOHANMBMPOBAHHEIM IIOOXOXN

CoepeMeHHasa WT cMemaeT QOKyC C IIPOCTOI'O [IPMMEHEHMHA
TEeXHOJIOTUM Ha MX MHIOMBUIOYAJIbHYI HACTPOMKY .

5.1. MumHMMMBALUMS SATPOT'€HHEX MNOBPEeXAEHUM

TynaBHEM OpMHUMI — Primum non nocere (mnpexle BCeI'O — He
HaBpeoun) . Kaxk YIIOMMHAJIOCE, VIBJI MOXeT BEIZEIBATH VILI,
n30elTOUHaa MHQYy3Ma BemeT K OTeKy JEeTKMX UM KOMIAapTMEHT-—
cuHgpoMmy, a 3T TpebyeT aHTUKOATYJIALUMM M HECEeT PUCK TPOMOO30B.
OnTmMmzaumsa — 3TO OajlaHC MeXIOy I[IOJIb30M NOONEPXKM M PUCKOM €€
OCJIOXHEHUN .

5.2. lUens-opueHTHMPOBaHHas Tepamuss (Goal-Directed Therapy)

BmecTO HOpMaJIM3alnm BCeX napaMeTpoR, BHIOMpPAITCA
KOHKPETHEE (QU3MOJIOTUUECKME LeJu (HanpuMmep, cpenHee A,
KJIMPEHC JlakTaTa, Scv0y) M Tepalusa TUTPYEeTCH OJIS UMX ITOCTMXEHMS.

5.3. CeBoeBpeMeHHOE mHOpeKpalleHue noxmgepxkm (Weaning)

OnTmMmM3aUMsa BKJIOUAET HEe TOJIbKO CBOEBPEMEeHHOEe HAauvajlo, HO
¥ CBOEBPEMEHHOE I[IpeKpalleHMe IIOONEPXKM. I[IpOTOKOIM3UPOBAHHEE
eXeOHEBHEIE TEeCTH CIOHTAHHOTO nuxaHmda (SBT) npm MBJI miam oueHKA
BOCCTAaHOBJIEHUA omypesa npu 3T KPUTUUECKU Ba’XXHEI oJjisa
COKpalleHMS BPEMEHM MCIOJIb30BAHMSA alllapaTypbl M CBA3AHHEIX C HEU
PUCKOB.

Saksouenue

[lonmepxka ¥ 3BaMelleHMe XUBHEHHO BaXHEX OQOYyHKUMM SBJIAOTCH
AOPOM COBPEMEHHOM MHTEHCMBHOM TepanumM, I[IO3BOJIASA ClIacaThb
IaUMEeHTOB C paHee QaTalibHBEIMM COCTOAHMAMM. OIOHAKO 3TU METOIE
ABJIGIOTCSA "MOCTOM K BH3IOOPOBJIEHMIO", a He JiedeHMeM KaK TAaKOBEM.

Bynoyumee »TOI'O HAlpaBJIEHMA JIEXMUT B HNePCOHaAIMB3aUMM Tepally,
OCHOBAHHOM Ha yIJIyOJIEHHOM MOHUTOPMHIEe, U B paspaborke Oojiee
"yMHEIX" ¥ OGMOCOBMECTMMBIX CMCTEM I[IOOOEPXKN. VHTerpaumusa
MCKYCCTBEHHOTO VHTEeJIJIEKTa ojs aHamsza BosbumMx IOaHHBIX
MOHUTOPMHIA M aBTOMATUUYECKOM TUTPALUMM HNOOIOEPXKM (HANpMUMEpP,
"yMHBIE" BEHTUIJIATOPEBI) obelmaeT HaJibHeMilee CHMXEHME SATPOIeHHOCTU
M yJydlleHMEe MCXOHOOB IIPU KPUTUYECKUX COCTOAHMUAX.

References:
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YACTE I. 3SBOJOINMA METOOA ¥ JNOKABATEJIECTBA I[IOBHIIEHMA
S$PEKTUBHOCTHU

1. Beegnenne

PerroHapHasad aHeCcTe3Ms 3aHMMaeT BaxXHOEe MEeCTO B COBPEMEHHOMU
aHecTe3uoJIoTUM OJjaromapsa CIHOCOOHOCTHU obecrneumMBaTh 30OEeKTUBHYIO
IIepProOIlePalilMOHHYIO aHaJIbT'e3UI0 npm MMVHVIMAJIBHOM CHUCTEMHOM
BOBIEVICTBUM Ha OpPTaHmM3M. 3a I[OocCJenHMe IBalllaTh JIeT OIOHUM U3
HamboJgiee BHAUUMEIX TEeXHOJOIMUeCKUX ﬂOCTMX@HMﬁ CTaJIO HmMMpPpOKOe
BHeOpeHMre yHpraBByKOBOﬁ HaBUI'alli Inpm BEITIOJIHEHUM
nepmrudpeprndeCcKMx HEPBHBEIX OJOokan. Ecim paHee OCHOBHBIMM MeTOHNAMMU
JIOKAJIM3aliMl HEPBHEIX CTPYKTYP ABJIAJIMCE aHATOMMUYECKUME OPVMEHTVPEL
1Z8 HeﬁpOCTMMyHHHMH, TO COBPEMEHHEE VYJIBTPA3BYKOBEIE TEXHOJIOIT'UN
IIO3BOJIAIT HENOCPEeICTBEHHO BU3YyaJIM3MPOBATH HEPBH, COCYIH,

bacumanbHEE [IPOCTPaHCTBAa n pacrnpocTpaHeHue MECTHOTO
aHeCTeTMKa B pPexXMMe peaJibHOTO BpeMeHum [1-4].
B HacToAlee BpeMAa YIIBTPas3ByKOBaA HaBUT'aLNUA

paccMaTpuBaeTcsa OOJIBIIMHCTBOM MEeXIOYHAaPOIOHBIX NIPpodeCcCHMOoOHaJbHBIX
cooBmecTB Kak IMNPelloUTUTEJILHEIM MEeTOI BHIIOJHEHUS PETMOHAPHOM
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aHecTe3uM. OTO OOYCJIOBJIEHO HAKOIIJIEHMEM 3HAUUTEJIbBHOTO OOBEMa
IOKasaTeJIbCTB, CBUIOETEJLCTBYKIMX O IOBHMEHUM 2DOOEKTUBHOCTU
ojokanm, CHUXEHUU prcCka OCJIOXHEHUM u YIIydlle HUM
IIOCJIeONepPalUMoOHHOTO obesbonmBaHus [6] .

2. MeTogmoJyorMsi NMOMCKAa JIUTEpPaTyPH

Insg nDomnTroTOBKM OO30pa OB NPOBEeHEH IMOMUCK NyOIMKaLuMM B
MeXOYHapPOOHBEIX Bazax OAaHHEBIX PubMed, PMC " IPOOUITE HEIX
AHEeCTEe3MOJIOTUUEeCKUX M3OaHuAx 3a nepuon 2020-2026 rr.

MCcrosIb30BaNIMCE KJIIUEBHE [TOMCKOBHE 3allPOCH :
ultrasound-guided regional anesthesia;
peripheral nerve block;
ultrasound navigation;
regional anesthesia safety;
ultrasound-guided nerve block efficacy;
artificial intelligence regional anesthesia.
0030p BKJIIOYUAJIUCH :

MEXIOYHAaPOOHEIE KOHCEHCYCH;
cCUucTeMaTudYeckKue OO30pPHL;
MeTaaHaJIM3h;

PAaHIOMMBUPOBAHHEIE MUCCJIEOOBAHUS;
KPYIIHEIE KOT'OPTHEIE MCCJIeIOBaHUSA.

[IpuopuTeT OoTmaBajicsa nOyoOaMKauusaM [IOCJeIHMX NaTu JIeT,
OnHakKO byHIaMeHTaJIbHEE PaboTE, OKa3aBIIME 3HAUUTEJLHOE BJIMSHUE
Ha pPa3BUTUE COBPEMEHHBIX PEKOMEHIOAlMuM, TaKXe YUUTHBAJIUCH.

3. SpoJuMsa yIBTPAa3BYKOBOM PEr'MOHAPHOM aHeCcTeSBun

VcTopuuecku 50dexTUMBHOCTD IIPOBOIHMKOBOM aHecTesun
onpenesyiayiacb OIBITOM aHeCTe3MOoJIoT'a M TOYHOCTBLIO MCIIOJIb30BaAHUSA
aHaTOMUUYE CKUX OPMEHTHUPOB . HecmoTpsa Ha BBICOKYIO
PaCHIpPOCTPaHEHHOCTE METOOUKH, 3HauUTeJIbHAS aHaToMMUeCcKas
BapnabesIbHOCTE HEPBHEIX CTPYKTYP I[IPUBOOMIIA K HECTabMIbHOCTU
pe3yabTaTor [20].

[IogBJIeHVE HEVPOCTUMYJIALUMM I[IO03BOJIMIIO IIOBHICUTL TOUHOCTH
BHIIIOJIHEHU A byokan, OIIHAKO IOaHHEBI MeTon Takxe VMeJI
OTPaHUYEHUS . MO T OPHEI oTBET He BCerma TapaHTUPOBAJ
ONTMMAJILHOE IIOJIOXEHME MUIJIEL OTHOCUTEJIbBHO HEPBHOT'O CTBOJA,
OCODEHHO y HAalMEeHTOB C HeMponatuamyu, OuadeToM MIIM [IOCJe TpaBM.

KauecTBEeHHE MPOPHB MMPOMBOMEN MOCJIe BHEOPEHMUS MOPTaTUBHEIX
BEICOKOYAC TOTHBIX YJIb TPa3BYKOBHX CKaHepOoB. BOBMOXHOCTB
BU3YyaJM3alLUM HEPBOB UM OKPYXAKIMX CTPYKTYP B pPeXmuMe peasibHOT'O
BpEeMEeHM M3MEeHMJIa CaMy KOHLEeNIMI0 PEeTMOHAPHOM aHecTe3um [4].

Ocoboe 3BHaUeHME UMMEeT MeXIyHapOoIHBIM KOHCeHCYC Bowness u
cCoaBT., onybJukoBaHHEM B Regional Anesthesia & Pain Medicine.
B wuccrnemoBaHum Ovwla IpoBemeHa MomubmumpoBaHHas Delphi-
npouenypa c ydacTHmeM 36 MEeXITYHapPOIHBIX BSKCIIEPTOB 1o
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PEeTMOHAaPHOM aHeCTes3Un. ABTOPEL IIPOaHaNIN3UPOBAJIN 128
aHAaTOMUUECKMX CTPYKTYP ¥ ONpeleluiM MMHMMAaJbHBEDM  Habop
OPMEHTHUPOB, KOTOPEIE  IOOJIKHEI  OBITH MOEHTUOULIMPOBAHE  [IPU

BHIIOJIHEHUM CceMM 0az30BEIX OJIOKA. OKCIEPTH NPMIJIM K BEHBOOY, UYTO
CTaHIapTHU3aLUMUad YJIbTPa3BYKOBOM aHaATOMUM SBJIAETCH HeOOXOOUMEM
yCJIOBMEM O€e30INaCHOTO UM BOCIHPOMBBOIOMMOI'O BHIIOJIHEHMS OJoOKan
[1-2].

HDanHada paboTa dakTUUECKM CcTajla OOHMM M3 Hambojiee BHAUMMBIX
OOKYMEHTOB [IOCJIeOHUX jeT, HalpaBJIEHHEIX Ha YHUOMKALINIO
INpernojgaBaHMa YJIbBTPA3BYKOBOM PeIrMOHAPHOM aHEeCTe3UM.

4. BausiHMe YJABTPABBYKOBOM HaBuraumm Ha 3sbbexTmBHOCTH
6yoxanm

[loBrmieHME 20PEKTUBHOCTUM  ABJIA€TCS OIOHMM M3  HauboJiee
VB3YUEHHEIX [IPeuMyHleCTB YJbTPa3BYKOBOV HaBUTALUU.

OCHOBHOM MexXaHM3M YIIydle A pPe3yJIETaTOB CBS3aH C
BO3MOXHOCTBIO BM3YAJIbHOT'O KOHTPOJIS PAaCIPOCTPAHEHUA MEeCTHOI'O
aHecTeTHuKa BOKPYT HEPBHOTO cCTBOJIA . [Tpm VCIIOJIb30BAaHUU
aHAaTOMUUECKUX OPUEHTUPOB WUJIM HEVWPOCTUMYJIALMUM Bpad HEe MMEeeT
BO3MOXHOCTM OLIEHUTH QakTUUeCKOe paclpelnejyieHre pacTeopa.

[lp yAIbBTPas3ByKOBOM KOHTPOJIE pPacCIpOCTPaHEeHME aHeCcTeTMKa
HabooaeTcsa HENOCPEeIOCTBEHHO BO BpPeMA MHBEKLUUM. 3TO IIO3BOJIAET
HeMenJIEHHO KOPPEeKTUPOBATHL I[IOJIOXEHME MUIJIE U ofecleuMBaTh
LVMPKYJIAPHOE paclpenesieHMe IpelapaTa BOKpPpyI HepBa.

CorjlacHO MexXIOyHapOIHEIM pekKoOMeHIalMAaAM, M[NOINODOHEM [IOAOXO0I
obecrnieumBaeT:

* yBeJIMUYEHME YaCTOTH YCIENHBX OJoKam;

YMEHbIIEHVE KOJIMUECTRBA HEIOJIHHX OJIOKOB;
COKpalleHMEe BPEMEHM HACTYIJIEHUS aHeCTe3UU;
CHMXEHMEe MNOTPeOHOCTM B MOBTOPHBEIX MNYHKLUMSAX;

*

*

*

IIOBHILIECHMIE BOCIIPOM3BOOMMOCTI MeTOIOMKU MeXxny
crneuuaamncTaMu .
OcoBeHHO BEIPAXEHHEIE npeuMylnecTBa HaboOanTCcHd npu

BEIIIOJIHEHUM TEXHUUECKM CJIOXKHEIX OJIOKan, a TaKXe Yy [NalMeHTOBR C
OXMPEHMEM M M3MEeHEHHOM aHaToMmewn [4, 5-7].

5. CHuxeHue O6BEMa MECTHHX aAHECTETHKOB

OnHMM M3 HamboJjiee BAaXHBIX NPaKTUUECKMUX CJEOCTBMUIM [IOBHUEHMUSI
TOUHOCTU ABJIAETCHS BOBMOXHOCTL YMEHbIIeHMS OOBEMaA MECTHOTO
aHeCcTeTHUKA.

IO snoxu yJbTpPasByKOBOM HaBuIrauuu OoJblMe OOBEMEI pacTBOpa
VICIIOJIb30BAaJIMCh KAaK CHOCOO KOMIEHCALMM HETOUYHOI'O PAaCIOJIOXEHUS
urjgel. ODHaAkKO yBEJMUYEHME O3Bl CONPOBOXIOAJIOCE POCTOM pPMUCKA
CUCTEMHOM TOKCUMUHOCTM MECTHHIX aHEeCTETUKOB.

BusyanmszaumMsa KOHUMKA MIJIEL [IO3BOJISET BHIIOJHATH MHBEKIM
HENOCPEIACTBEHHO B HeOOXOOMMOM OGaclUMaJIbHOM MNPOCTPAaHCTBE, UYTO
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3HQUUTEJIbHO yMeHbllIaeT NOTPeOHOCTHL B BECOKMX I0O3ax [pelrnapara
[16].
CHUXEeHHME HOO3UPOBKM MMeeT OocoDoe 3HAUeHUuE:
B [NeIuaTPpUUYeCKOM NPpaKTUKE;
Yy HaLUMEeHTOB IIOXMUJIOT'O BO3pacTa;
IpY MHOXECTBEHHBIX OJIOKaIax;
y OOJIbHEIX C CEepIedYHO-COCYIMCTOM IaTOJIOTUEN;

* IPM MCIOJIb30BaHUM OJIUTEJIBHO HOEVCTBYIMX AHECTETUKOB.

TakuMm o6OpasoM, YJbTPA3BYKOBAs HaBUIAlLMS CIOCODOCTBYET He
TOJIBKO [IOBHIIEHUI sddeKTUMBHOCTH, HO u yJIydlie HUIO
bapMaxkoJoTHMUYeCcKOoM 6OezomnacHocTM npouenyps [10-117.

6. CoBpeMeHHEIe TEeHOEeHLMM CTaHJapTu3aumm oO6ydeHus

HecmoTpsa Ha LMPOKOE pacrnpocTpaHeHMe YIJIbTPa3ByKOBOM
HaBUTALMM, KAUYECTBO BHIIOJHEHMd OJOKano BO MHOTOM 3aBUCUT OT
CIIOCODOHOCTM Bpada NPaBUJIBHO MHTEPIPETUPOBATH YJIbBTPA3BYKOBOE
ns3obpaxeHue.

B 2021 romy Bowness u coaBT. onybamkosaau paboTy,
INOCBAMWEHHYK  MCIOJBb30BAaHMI MCKYCCTBEHHOTO MHTEJUJIEKTa  IJId
UIOeHTUOUKALUN aHaTOMUUECKUX CTPYKTYP npu permMoHapHoOM
aHecTesUNn. ABTOPEL nmokasalnu, uTo maxe cpenu OTIBITHBIX
aHEeCTEe3UOJIOTOB CYyWECTBYIIOT CyluleCTBEHHEE pasIuumusg B
VMHTEepIpeTaumnmu YIIBTPAa3ByKOBOU aHaATOMMUM . Breuio
IPOOEMOHCTPUPOBAHO, YTO CHCTEMBl MCKYCCTBEHHOI'O MHTEJIJIEKTA
CIIOCOOHBI TMOBHIIATE TOYHOCTH pPaclo3HaBaHMA HEPBOB U IOPYIUX
KJIOUEBEIX CTPYKTYyp [3].

[loszngHee B wuccjaenoBaHuMm British Journal of Anaesthesia
Obl11a [IOKa3aHa BapmabesIbHOCTb MeXxny DKCIIEPpTaMMu npm
UIeHTUOUKaALUY YJIb TPas3BYyKOBEX OPUEHTHUPOB u IpenJjioXeHa
METOHOOJIOTHUS OLIEHKU KayvecTBa aJITOPUTMOB UCKYCCTBEHHOT'O
MHTEeJIJIEKTa. ABTOPH IPMLIIM K BEHBOOY, 4YTO VIV MOXeT CTaThb BAaXHEM
VHCTPYMEHTOM CTaHOApPTU3aALUUNU obyueHuUsa u CHUXEHUS
MeXornepaTopCcKoM BapuabellIbHOCTHU.

STV »HOaHHBEE MVMEKT IIPMHUMIMAJBbHOE 3HAUeHMEe IJiId HNOOTOTOBKU
MOJIOIBIX CIHEeLMaJlMCTOB, IIOCKOJIBKY OIOHOM M3 OCHOBHEX IpoOJeM
PETUMOHAPHOM aHEeCTes3UM OCTa&éTCsa IJUTeJIbHas KpuBas OoOyUeHUd.

BaknoueHne k NepBOM 4YaCTH

AHanms3 COBPEMEHHEIX nyonmMkKauum [IoKaseBaeT, yTo
YIbBTPasByKOBaAd HaBUTALMAa CTaja KJKOYEBEM DH2TAalloOM pPa3BUTUS
IPOBOIOHMKOBOM aHecTe3suM. MexOyHapOIOHBE KOHCEHCYCH IIOCJIeOHMX
JeT IIOOTBEPXKOAKNT HeoOXOOMMOCTb CTaHOAPTU3MPOBAaHHOM
BU3yalIM3alUM aHATOMUUECKMX CTPYKTYP I[IPM BHEIIOJHEeHUM OJIOKan.
OCHOBHBIMM TPEeUMylleCTBaAMM MeTOoHa SABJIAITCHA IIOBHUIEHME UYaACTOTH
YCIHEUWHBIX OJioKall, YMeHblleHre OOBEMa MECTHEIX AaHEeCTETUKOB U
YyIydlleHMEe BOCIPOMB3BOAVMOCTU PE3YJIbTATOB.

* % o
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Kpome TOTO, COBPEMEHHEE  MCCJIeNOBaHUA OIEMOHCTPUPYIT
BO3pPAaCTapUyl pPOJib MCKYCCTBEHHOTO MHTEJUJIeKTa B OOy4YeHUM U
CTaHIOApTM3aALUMM YJIbBTPAas3BYKOBOM pPerMOHApPHOM aHecTe3uM, UTo
MOXeT CTaThb OINHMM M3 BaxXHEMIIMX HalpaBJIEHUNM OaJlbHeMeIO
Pa3BUTUA CIELUMaJIbHOCTU.

YACTB IT. BE3OIIACHOCTB YIBTPABBYKOBOM HABUT'ALIVNA,
[IPOSUIIAKTUKA OCJIOKHEHWI ¥ CPABHEHUE C HEVPOCTUMYJISILIVEN

1. BezomacHoCTB Kak OCHOBHO baxTop BHEIPEHUS
YABTPas3BYyKOBOM HaBUI'ALMM

HecmoTp4a Ha BBEICOKYIO 50DEeKTUMBHOCTD IIPOBOIHUKOBOM
aHecTe3uM, OEe30IaCHOCTbL MIPOLEenNyphl OCTAEéTCS OIHMM M3 KJIIOUEBEHIX
baxkTOpPOBR, oDNpeIeNdgnIMxX €€ UWMPOKOe IIpUMeHeHue. JMCcTopuueCcKu
ODOJIBWIMHCTBO CEPBbESHBIX OCJIOXHEHUM PETMOHAPHOM aHecTes3uM OBIIU
CBS3aHE C HEBOBMOXHOCTBLIO BMBYAJIbHOT'O KOHTPOJIA IIOJIOXEHMUS MIJIBL
M pPacHpOCTpaHEeHMs MEeCTHOIO aHecteTuka [10].

HamboJsiee 3SHaAUYMMEIMM OCJIOXKHEeHMAMM Hepubpepuueckmx OJjokan
ABJIAITCH :

* [OBpPEeXIeHME HEPBOB;

BHYTPUCOCYOUCTOE BBEeIEHME MECTHOI'O aHeCTeTMKa;
CUCTeMHas TOKCUUHOCTBb MECTHHEIX aHecTeTukor (LAST);
obpasoBaHUEe T'eMaTOM;

IIHEBMOTOPAKC;

MHOEKLUMOHHEIE OCJIOXHEHUS;

BHYyTPpUOACUUKYJIAPHAS MHBEKLMUS.

[logBJeHME YJIbTPA3BYKOBOM HAaBUTALUU CYHLECTBEHHO M3MEHUJIO
IoOxoxn K NpoduIaKTUKE BTUX OCJIOXHEHUN . BO3MOXHOCTB
HENOCPEOCTBEHHOM BUAyalIM3aLUM UIJIE M OKPYXAOIMX aHaTOMUUECKUX
CTPYKTYP [I03BOJINUIIa nepenTu oT KOCBEHHOTO onpenejyieHUs
IIOJIOXEHMS MIJIEL K €& HENPEpPHBHOMY KOHTPOJIK B PEXMME PEeaJIbHOTO
BpeMeHu. CoOBpeMeHHBEEe OO30pPHE pPacCMaTPMBAT MMEHHO 3TOT QaKTOp
KakK TJIaBHOE IPEMMYIECTBO YJIbTPA3BYKOBOM PETMOHAPHOM aHeCTe3UU
[5].

2. MoBpexmeHNe HEPBOB.: COBPEMEHHHe [IpeCTaBJIEHUS

HeBposormueckmue OCJIOXHEHMA IOCJe nepubpepnudeckmx O0Jokan
OCTalnTCa OTHOCUTEJIbBHO pPeIKMMM, OIOHAKO MMEHHO OHM BBEIBHEHBAKT
HauboJiblMe OollaceHUusa Yy aHecTe3MoJioToB. CilenyeT OTMETUTH, UYTO
IIOBPEeXIeHMe HepBa NpencTabjigeT CcoOOM MHOTOQAKTOPHEIM IIPOLeEecC.
B ero pa3BUTUM MOT'yT y4d4aCTBOBATH:

MeXaHMUecKas TpaBMa MIJION;

BHYTpUbaACUUKYJISPHAS MHBEKLUS;

MieMMsa HEPBHOT'O CTBOJIA;

TOKCUUECKOEe IEeMCTBUE MECTHOI'O aHeCTeTUKa;

KOMIIpeCCHa I'eMaTOMOMU.

BaxHBIM OOCTWXEHUEM YJIbTPa3BYKOBOM HaBUTAUUK cTaJjo

X X X %

% ko
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IIOABJIEHME  BO3MOXHOCTM HabOJo0OOaTh I[IOJIOXEHMEe  KOHUMKA  MIJIE
OTHOCUTEJIbHO HEPBHOI'O CTBOJIa. TeM He MeHee IOaxe BU3yaJlM3alusd
HepBa He TapaHTUPYyeT I[IOJIHOTO MCKJIIUEHMS BHYTPUOACLUKYJISPHOTO
BBEeIIeHHMS Ipelnapara.

[losTOMYy COBPEMEHHEE BKCIEPTH NOOUEPKMUBAKT, UTO YJIbTPAa3BYK
cyjenyeT paccMaTpMBATBh KaK KOMIIOHEHT KOMIJIEKCHOM CTpaTerun
0e30IacCHOCTHM, a He Kak eIMHCTBEHHE MHCTPYMEHT NPOOMIaKTUKU
ocJIoxHeHum [5b-7].

3. CucTeMHasT TOKCHMYHOCTB MECTHHX aHecTeTukorB (LAST)

OnHMUM "3 HauboJee OIlaCHBIX OCJIOXHEHUMN PETUMOHAPHOM
aHeCcTe3UM HLBJISETCS CUHIPOM CUCTEMHOM TOKCUUHOCTM MeCTHEIX
aHecTeTukoB (Local Anesthetic Systemic Toxicity, LAST).

Knmumnueckue npoasjeHmsa LAST BKJIIOUAT :

1) HeppoJjoTrmMueckMe CUMIITOME:

MEeTaJIIMYECKUM IIPUBKYC BO PTY;
wyM B yllax;

BO3OYyXIEeHUE;

CyHOOpOTH;

yTHEeTEeHMe CO3HaHULg.

) CepnedYHO-COCYyIOMCTHE IMPOSABJIEHUSA
OpanukKapousd;

XEeJIYIOUKOBEE apUTMUU;
KAPOMOT'€HHEM WOK;

OCTaHOBKa KpOBOOOpAalleHUS.

OCHOBHEIM MEeXaHM3MOM pasBUTUA LAST ABJIAETCHA
BHYTPUCOCYOUCTOE rnonamaHue MECTHOTO aHeCcTeTUuKa hiiZiele)
MCIIOJIb30OBAHME UYPEe3MEepHOM HOO3UPOBKMU Ipenapata [10, 11].

YabTpasBykOoBas HaBUTAlLMA [NO3BOJISET BHAUUTEJIBHO YMEHbLIMTH
PUCK Pa3BUTUSA HOAHHOT'O OCJIOXHEHMS 3a CUET IBYyX MEXaHM3MOB:

1. BM3yanu3aUuuUM COCYIOUCTHX CTPYKTYP;

2. yMeHblIeHUS HeoOXOoIMMOTO OO0BEMa MEeCTHOI'O aHeCTeTHKA.

Brnaronap4 MICIIOJIb 30BaHMIO LBETOBOTO IOMNIIJIEPOBCKOTO
KapTUPOBAaHMSA Bpad I[IOJiydaeT BO3MOXHOCTBH MIOEHTUOMUMPOBATH Iaxe
HeOoJiblIMe COCyYyIBl, PAaCIOJIOXEHHEE B HEIOCPEeOCTBEHHOM OJIM30CTU
OT HepBa. I9TO OCOOEHHO BaxXHO IIPM BHIIOJHEHUM MeXJI€CTHUYHEHX,
HAIOKJIOUMUHEIX M DOIOMBIIEUHEX ©OJjokxanm [10, 237.

4. Kouuenumust Triple Monitoring

OnmHMM n3 HauboJee BaXHBIX HanpaBJIEHUN pPasBuUTUAa
0e30NaCHOCTM PEeTMOHAPHOM aHecTe3uMM I[OCJeOHMX JIeT CcTaja
xoHUenuua Triple Monitoring. B o630pe Pasnicki m coasT. (2024)
OBLII IpOBEnEH aHaJIms3 COBPEMEHHEIX METOIOB NDpodMIIaKTUKMU
OCJIOXHEHUM Mepubepmrueckmux OJIOKal. ABTOPH IIPMIUIM K BEBOIY, UYTO
HaubOOoJbLUM YyPOBEHbL Oe30IaCHOCTU HOCTUIAETCS IPU MCIOJIb30BaHUU
OOHOBPEMEHHO TPEX METOHOB KOHTPOJA:

*

% % N * x X %

*
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1. YapTpasBykoBasd BUI3yalu3aluUd

[To3posigeT:

* BU3yaJIM3MPOBaAThH HEPB;

* KOHTPOJIMPOBATHL MNPOLOBVMXEHME WIJIH;

* OlLlIeHMBATh paclIpOoCTpaHeHMe aHeCcTeTHKa;

* BBIABJISTb COCYIEH.

2. HewpocTumymnauus

[Io3BROJISET OOIOJIHUTEJIBHO OLIEHMBATBL PACCTOSHME MexXxOy MIJIoM
VI HEPBOM IO MOTOPHOMy OTBeTy. OCOOEHHO IOJIE3Ha IIpU:

* my©OKO PacIOJIOXEeHHEX OJioKalax;

* HeIOCTaTOYHOM KaueCTBe M300paxeHUsd;

* aHaATOMMYECKUX aHOMaJMAaX.

3. MOHMTOPMHT IOaBJIEHUS MHBEKLUU

Bricokoe IaBJIeHUE BO BpeMsa VHBEKLIUM MOXeT
CBUIETEJIbCTBOBATE O BHYTPUQACLUKYJISPHOM PAaCIIOJIOXEHUM MUIJIEL.

CumuraercsHd, gTo coueTaHMe TpPpEX MeTOomoB obecrnedmBaeT
MakKCUMaJIbHYI BEPOSATHOCTL PAaHHETO  BHABJIEHMSA  I[IOTEHUMAJIBHO
onacHom cuTyaumm [7].

5. YaeTpa3ByK HOPOTHME  HEMPOCTHUMYJISILIVN YTO TI'OBOPSAT
MeTaaHaJIM3E"?

Bonpoc © TIPeBOCXOACTRBE VYJIbBTPA3BYKOBOM HaBUTalMM Han
HEVPOCTUMYJIALUMEN OCTAaETCAa OOHMM M3 HamboJiee WM3YyUEeHHEX B
PETMOHAPHOM aHecTesUM. XOTS MHOTME KJIIOUeBhHle MeTaaHaJiM3B ObLIU
onybaukorausl po 2020 rToma, WMMEHHO OHUM JeIJiM B OCHOBY
COBPEMEHHEIX PEeKOMEeHINAalMM UM MNPOoIOoJIXAKnT LUUTUPOBATHCS B HOBEMIMX
ob30pax.

MeTaaHanms Schnabel u coamT., BKJIIOUM BN 15
PAaHIOMMBUPOBAHHEIX MCCJenoBaHuM u 977 mDauMeHTOB, [IOoKasaJ, UYTO
UCIIOJIb30BAaHUE yIbTpPasByKa IpM  YyCTaHOBKE nepubepmUUyeCcKmMx
KaTeTEPOR YBeJMUMBAET BEPOATHOCTL YCIIEMHOTO OJiIoKa MNPUMEPHO Ha
14% 1no cpaBHeHMIO C HewpocTumymnsaumer (RR 1,14; 95% I 1,02-
1,27).

He wMeHee BaxHbBE Pe3yJIbTAaTH OBJIM I[IOJIyUeHH B MeTaaHaJMs3e
Munirama wu McLeod, BKJIOUMBIIEM 2125 IaluMeHTOB nu3 23
PaHIOMU3UPOBAHHEIX MCCJIeIOBaAHUM.

ABTOPEL nokas3alu, uTo IpUMeHeHUe yJIbTpasByka
CONPOBOXIAETCH:

* CHMXEeHMEM IOTPeDHOCTM B HOOIOJIHUTEJIbHOM aHallbT'e3Uu;

* yMeHbIIeHVEeM KOJIMUeCTBa COCYIOMCTHIX IYHKLWN;

* yMeHblleHVeM OOJIEBEIX OUyULIEHMM BO BPEMS NPOLENYPH;

* TOBHIEHUMEM 3QOeKTUBHOCTHM OJIOKAIH.

OcoBeHHO II0Ka3aTeJIb HEM OKa3aJioCh CHUXEeHUEe pUcka
COCYIOMCTOM MNYHKLUMM INPUMMEPHO Ha 77% IO CPaBHEHMUIO C TPAaOULMOHHOMU
HeVpocTuMmydaumemn. ClenyeT OTMETUTHL, UYTO Pal3JMUMS I[I0 YaCTOoTe
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IIO3OHUX HEBPOJIOTUUECKMX OCJIOXHEHUM MeXOy MeTomaMM OKasaJIUCh
CTATUCTUUECKM HEBHAUMMEIMM. ITO CBUIETEJLCTBYET O TOM, UTO
0e30MacHOCTh 3aBUCUT HE TOJIBKO OT MCIIOJIE3YEMOM TEeXHOJIOTUM, HO
M OT KBaJdumdmkKauum chneumanmcra [1-3].

6. Iouemy YIBTPasSBYK He yCcTpaHun HEeMPOCTHUMY JISILIVIO
[IOJIHOCTEIO?

HecmMmoTpsa Ha OUeBUIOHLIE npeuMylecTBa YIJIbTPa3ByKOBOM
HaBUTALMU, HEVMPOCTUMYJIALMUSI He ucuesja us COBpPEMEHHOM
NPaKTUKMN .

[IpMUMHBEL 2TOT'O CBS3aHB C PAOOM OT'PaHMUEHUN yJbTpas3ByKa:
yXyOUWeHre BUAyalMU3alUM y [HALMEHTOB C OXUPEeHUEeM;
TIIyOOKOe PAacCIIOJIOXEHNVE HEPBOB;
aKyCTHUUYECKME TEeHM OT KOCTHHEIX CTPYKTYP;
3aBUCHMOCTL KauecTBa M300paxeHMs OT OIBTa ollepaTopa.

B Takux CUTyalUMsaxX HEUPOCTUMYJIALUMS  MOXET  BECTYNATh
IOOIIOJIHUTEJIb HEIM VHCTPYMEHTOM [IONTBEPXIEHUSA IPaBUJILHOTO
IIOJIOXEHMSA  MIJIEL. VIMEHHO IHO3TOMy OOJIBIIMHCTBO COBPEMEHHEBIX
BSKCIIEPTOR HEe PacCMaTPMBAKT YJIbBTPA3BYK M HEMPOCTUMYJISLMIO Kak
KOHKYPUPYKIIME TEXHOJIOTMM. HanpoTmB, OHM BCE Ualle MUCIOJb3YyKTCH
Kak B3auMOIIOIIOJIHSIME ME T O OBl B pamMkax KOHL e/
MYJIbETUMOOAJIBHOTO MOHUTOPUHTa OesonacHocTtu [10, 22-24].

7. OcobeHHOCTM 6eB0MNaCHOCTM B NEeAMAaTPUYECKOM MNPaKTHUKe

[lenmaTpuyecKas aHECTEe3MOJIOTUA ABJISeTCS OOHOM M3 objacren,
HamboJiee BHMI'PABIMX OT BHEeIPEHUS YJbTPA3BYKOBOVM HaBUIalLUM.

Y meTey OTMedawnTCd:

* HeOOJIbIIME pPas3MEpPH HEPBHEIX CTPYKTYP;

* OIM30CThH COCYIOB;

* MEeHbIMe OOIIYCTMMHE IO3H aHeCTEeTUKOB;

* TIOBBIIEHHaAsd UYYBCTBUTEJIBHOCTBL K TOKCHUECKUM »sddexkTaM

X % % %

IpenapaTos.
B OTUX YCIIOBUMAX BO3MOXHOCTBb BU3YaAJIBHOTIT'O KOHTPOJIA
npmuobperTaeT 0CoBy BaXHOCTb . YnpTpaspyKoOBasd HaBUIaUuda

IO3BOJISET MCIOJb30BAaTh S3HAUUTEJIBHO MeHbIMEe OOBEMEI MECTHOT'O
aHecTeTMKa M TeM CaMbBM OONOJIHMTEJNbHO CHMXaThb puck LAST [12-
13, 14].

Kpome TOTO, MHOI'Me nnepudpepudeckme OJIOKaOpl y HOeTeM
BBIIIOJIHAKTCS I[I0OCJIe MHOYKLMM OOIeM aHecTesUM, KOoI'Ja HeBO3MOXHO
MCIOJIb30BATEL XaJIOOEl HalMeHTa KaK MapKep [OOTEeHUMAaJIbBHOTO
IOBPEeXIOeHMS HepBa. B TakoM CcuUTyaluM 3HAUYeHME BU3YaJIbHOTO
KOHTpoOJa emé OoJblie BozpacTaeT [15-16].

BaknoueHne kKO BTOPOM YaCTH

CoBpeMeHHEEe OaHHEE yDeOUTEeJIbHO CBUIOETEJIECTBYIOT O TOM, YTO
OCHOBHOE MNPEUMYUECTBO YJIbLTPA3BYKOBOM HaBUIALIMM 3aKJIOUaeTCs He
TOJILKO B MNOBHIIEHUU 3OOeKTUBHOCTM OJIOKAHB, HO U B CYIECTBEHHOM
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yJydleHu e& 0©0e30NacCHOCTM. Busyanmszalusa HEepBOB, COCYIOB U
KOHUMKA MIJIEL I[I03BOJISET CHMBUTHL PUCK COCYIMUCTOM NIYHKUUM,
YMEHBIVTEb BEPOSTHOCTH CUCTEMHOM TOKCUUHOCTU Me C THEBIX
AHEeCTETMKOB U I[OBHICUTL KOHTPOJIb Ha IIPOLenypoM.

Haubognee IIEPCIEKTUBHEM IOOXOOOM ceronHsa cuyTaeTrcsa
koHUenuusa Triple Monitoring, ofObemIuMHARmAS YJIBTPA3BYKOBYIO
BMBYaAIMU3ALMIO, HEVPOCTUMYJISALMUIO M MOHUTOPMHI IOaBJIEHUS MHBEKLUM.
VIMeHHO »Ta CcTpaTerus paccMaTpMBaeTCs KaK COBPEMEHHBM CTaHIapT
0e30nacCHOCTHU NepudepruueCKMx HEPBHBIX OJIOKal.

UACTL III. OIMOUO-CEEPETANIMIA 5S$®$EKT, I[POTOKOJIE ERAS,
WCKYCCTBEHHEM MHTEJUJIEKT M IEPCIEKTUBE PABBUTUS

1. VYnepTpaBsBykKOBasi NPOBOOHMKOBASI aHeCTeBMsT KaK MHCTPYMEHT
onuoup-cbeperawien crpaTernu

OmHOM U3 HauboJee AKTyaJlbHEIX npobJjeM COBPEMEHHOM
aHeCTe3UOJIOTUU aBJgeTCH MUHUMMBALUA [IePUONEePaLMOHHOTO
MCIIOJIb30BAaHMSA ONMOMAOB. HecMOTpsa Ha BHCOKYD 500eKTMBHOCTL B
JledyeHMM OCTpoM OoJyu, [PMUMEHeHMNEe  OIMOMIOHEIX aHaJIbTeTUKOBR
COINPOBOXIOAETCSH SHAUUTEJIbHBEM KOJIMUYECTBOM IIOOOUYHHIX 3b0dekTOB,
BKJIIOUASA yTHETEHME IOBIXaHMUA, [IOCJEOIEepPalMOHHYK TOULHOTY UM PBOTY,
Iapes KMUIIeUHMKa, 3alepXKy MOUEMCIYyCKaHMS, IHUIepalile3suio M PUCK
bopMupoOBaHUsa BaBucuMocTM [18].

B cBA3M C B3TUM B I[OCJeOHMe T'OIb chopMMpoOBajiaCh KOHLENUMS
opioid-sparing anesthesia, HalpaBJIeHHAH Ha CHUXEHME
norpebiyieHMsa ONMOMIOOB 3a CUET MyJIbTMMONAJILHOM aHaJlbITe3Ul.
JeHTpaslbHOE MECTO B HOaHHOM CTpaTeIrMM 3aHMMaeT peTrMoHapHas
aHecTesusa [19-207.

CorylacHO pekoMeHmaumsaMm American Society of Regional
Anesthesia and Pain Medicine m European Society of Regional
Anaesthesia and Pain Therapy, nepubepuueckme HepPBHBE OJIOKaIL
ABJIAITCA OIOHMM M3 Haumbojiee 5OOEeKTUBHEIX CIOCODOOB YMEHBLIIEHUA

[IOCJIeONepPalOHHOM tonm " IOTPebHOCTU B CMCTEMHBIX
aHaJIBT'eTUKaX.

MexaHmsM onmomn-cobeperawmero sododbexTa OCHOBaAH Ha OJjiokame
nepenaum HOLUMLUIEIITMBHEIX VIMITYJIBCOB HeIlloCpenOCTBEHHO Ha

nepudepmuyecKkoM ypoBHe. B oTiMuMe OT CUCTEMHOM QapMakKoTepanuwu,
IPOBOIOHMKOBAS aHeCTe3Msa BO3LOEMCTBYET Ha MUCTOUYHUMK ©OoJju,
obecrneumBas BECOKYK CeJIEKTUMBHOCTL 00e300JIMBaHUA.
MHOTOUMCJIEHHEIE MCCJIeIOBaHMsA I[IOKAa3HBAlT, UYTO I[IPMMEHEHUE
YIBTPas3ByKOBOM HaBUIALMM [NO3BOJISEeT HOOMUTBCHA OoJjiee CTabMUIBHOMU
aHaJIbTEe3UM IIO0 CPAaBHEHMIO C TPaIMULMOHHEIMM MeToIMKaMu OJaromaps
BHICOKOM TOUHOCTU IO3ULIMOHUPOBAHUSA MECTHOTO aHecTeTHUKa
[17-207.
2. 3BHaveHMe pPermMOHApPHOM aHeCcTesuMM B OpPTOINEeAUYECKOM
XUPYPIUMN
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Hamubomnee yOenmTesib Hele IOoKa3aTeJIbCTBRa 50OEeKTUMBHOCTHU
pPermMoHapHOM’ aHecTe3uUn [IOJTyUEe HEI B opTOonenun. [locre

BSHIOONPOTE3UPOBAHUS KOJIEHHOTO UM  Ta300eIpeHHOTO CyCTaBOB
MHTEHCUBHOCTL OOJIEBOT'O CHMHIpPOMa HepeIKo TpebyeT HasHaAUYeHUSd
BEICOKMX O3 onmomnos. OOHAKO BHeIOpeHMe OJokan ©OenpeHHOI'O
HepBa, IOpuBOOmAWero kaHajla (adductor canal Dblock), 6mokxane
CenaJiMIHOTO Hepka M [NEePpUKANCYJIAPHOTO Ojsioka PENG 103BOJIMIIO
CYWEeCTBEHHO V3MEHUTH IIOCJIeoNepaluoHHOe BEeIeHUe TaKUx
IalMEeHTOB.

CoBpEeMEeHHEIE MeTaaHaJ M3kl OEeMOHCTPUPYIT :

* CHMXEeHME MHTEHCUMBHOCTHM OOJM B HepBhe 24-48 4acos;

* yMeHblIeHME MNOTPeOHOCTM B MOPQMHE M eI'0 aHajlorax;

* CcoKpalleHre IJUTEJIbHOCTM ITOCIOUTAaNIM3aLUN;

* yIydlleHVe PaHHeM MOoOMIM3aluMM IalMeHTOB.

OcoBeHHO BaxXHBIM CUMTAETCH Iepexond OT OJokalsl OeOpeHHOTO
HepBa K OJokame IOIPUMBOIOANIETO KaHajla, [IO3BOJIAKIEN COXPaHUTH
CUJIy UYEeTHPEXTJIABOM MBIILE OelIpa M YMEHBUMTL PUCK IaOeHUM IocJe
onepaumun.

3. YapTpaBSBYyKOBasl HaBUTAUMUsI B OEeTCKOM aHeCTeSBMOJIOIMM

[lenguaTpuyeckas peTrMOHAPHAas aHecTe3Usa gBJISeTCsa OINHOM U3
HauboJee OVHAMMUYUHO pPa3BUBAOLMUXCS obJyacren COBPEMEHHOMU
aHecTe3MoJIOTUM. JO BHeIpeHMS YJbTpasByKa BHIIOJIHEHME MHOTUX
Ojokanm y IeTeM CONPOBOXIAJIOCH CYILECTBEHHEIMM TEXHUUECKUMU
TPYIOHOCTSAMM, OOYCJIOBJIEHHEIMU :

* MaJlEIMM pas3MepaMM HEPBHEX CTPYKTYP;

* OJIM3KMM PaCIOJIOXEHMEM COCYHOB;

* OTI'PaHMYEHHBIMIM BO3SMOXHOCTAMM KJIMHUYECKOMN OLIEHKM
TIOJIOXEeHMA WIJIBL.

B HacTodAuee BpeMA YIIBTPAasBYKOBaAA HaBuUIauma
paccMaTpmpaeTcHd Kak CTaHOapT BEIIIOJIHEHWM A OOJIBIIMHCTRA

nepubepnueckmux 6Jjiokan y meTel. OCOOEHHO BaXHOE 3HaUeHME MeTOn
yMeeT IIPpun:

* KayIaJIbHOM aHeCcTe3Ul;

*  BJioKane I[IOOB3OOWHO-IIaXOBOTO M NOIOB3IOOMHO-INIOOYPEBHOTO
HEPBOB;

* TAP-Ojoxane;

* OJokazax IJIedeBOI'O CIJeTeHud;

* fJjokalax IIOJIOBOTO HepBa B INETCKOM YPOJOTUMU.

ﬂﬂﬂ HeTCKOﬁ IIPAKTUKM XaPaKTEPHO 3HaA4YMTEJIbHOE YMEHBIIEHME
OOBEMA MECTHOI'O AaHecTeTuka IIpu COoxpaHeHur 50PeKTMBHOCTU
obe3b0oIMBaHMA, UYTO MMEeT BaxXHOEe 3HaudyeHue OJja OPpOoQUMIIaKTUKU
CHUCTEeMHOM ToKcuuHocTu [12-157.

4. Ponp permMoHapHOM aHecTesum B npoTokonax ERAS

B nHauase XXI Beka Owmla copMyiMpOBaHa koHUenumsa Enhanced
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Recovery After Surgery (ERAS), HamnpaBJieHHas Ha CHWXeHUe

XUPYPIMUECKOTO CTpecCa M YyCKOPEeHMe BOCCTaHOBJIEHMS [IaLMEHTOB.
KmwoueBsMM kKOMIOHeHTaMm ERAS ABIA0TCA:

MUHMMMBALUUA XUPYPIUUECKOM TpaBMEI;

PaHHEe NUTaHUE;

PaHHASd MOOMIM3AaLULA;

MyJIbTMMOLAJIbHAA aHalbIe3Md;

CHMXEHME [NPVMMEHEHMS ONMOUIOB.

PermvoHapHasa aHeCTes3Ms IIOJIHOCTBLI COOTBETCTByeT oGuaocodmum
ERAS [17-18].

CorytacHO pexoMeHmaumaMm  ERAS Society, VCIIOJIb30BaHUE
nepubepnueckux  OJIOKan I[O3BOJISET  YMEHBIMTH BHIPAQXEHHOCTb
CTpecc-OTBeTa Ha Oolepaluup, yJy4dllMTb KOHTPOJIbE OOJIM M YyCKOPUTH
BOCCTaHOBJIeHMEe OQYHKLUMOHAJIBHOY aKTMBHOCTM IIAalLMEHTOB.

OcoBOeHHO BHPAaXeHHEM 520dexkT HablomaeTcsa IPU:

* KOJIOPEKTAJIbHOV XUPYPIUU;

* OpTOoIenMUecKMx ollepalusax;

* TOpakaJIbHOV XUPYPIUU;

* YyPOJIOTMYECKMUX BMellaTeJIbCTBaxX;

* XVPYPTMM MOJIOYWHOM XeJIe3H.

CoBpeMeHHEE MCCJIeNOBaHMA HOEMOHCTPUPYKT, YTO BKJIOUEHME
PETVMOHAPHOM aHecTe3MM B INIpOTOkOJiBI ERAS accoumMmpoBaHO CO
CHMXEHMEM UYaCTOTHE OCJIOXHEHMM U yMeHBbUIeHMeM IJIUTEJIbHOCTU
rocouTanuszauum [17-19].

5. HCKyCCTEEHHEM MHTEIJIEKT KaK CJeRyK M 3STan pasBUTUS
pPermMoHapHOM aHeCTeB3un

OmHMM M3 HamboJiee MNEePCINeKTMBHEIX HANpaBJIEHMM NOCJEeOHMX JIeT
ABJNISETCHA BHeIPEHME TEeXHOJIOTMM MCKYCCTBEHHOT'O MHTEJIJIEKTa B
YIIBTPAa3BYKOBY HaBMTalUMO. HecMOTpsA Ha BHAUMTEJIBHBM NIPOIPEeCC
YJIBTPa3BYKOBOM BM3yadM3alMM, KAYECTBO BHIIOJHEHMSA OJOKAIEl 10—
IpexHeMy 3aBMCUT OT OILTa CclelMaucTa.

OCHOBHEBIE CJIOXHOCTM BKJIOUAWT :

* MOeHTUOUKALUID HEPBOB;

* pacrnosHaBaHMe QacLMalJIbHBEIX IPOCTPAaHCTB;

* BUB3yaaM3aLUMI0 KOHYUMKA MIJIB;

* YMHTepHpeTaluuin CJOXHOM COHOTpadMUeCKOV aHATOMUM.

B ob6zope Viderman um coaBT. (2022) OBUIO [OKA3aHO, UYTO
AJITOPUTMEL MallMHHOT'O obydueHMsa CIIOCOOHEL aBTOMAaTUUECKHA
UISHTUOUUMPOBATEL aHAaTOMUUECKME CTPYKTYPH Ha YJbTPa3BYKOBHIX
n306paxeHusax U TIOTEHLUMAaJIbHO I[IOBHIIATE KadyeCTBO BHIIOJIHEHUA
perrMoHapHOM aHecTesum [4].

B pabore Marino m coaBT. (2024) ObiM IpOaHaANIM3MPOBAaHH
COBPEMEHHBE aJIITOPUTMEL MCKYCCTBEHHOTO MHTEJJIEKTa s
PETMOHAPHOM aHeCcTes3MM. ABTOPH OTMETMIIM BECOKYK TOYHOCTH

*

*

*
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PacCrIO3HaBaHMa HEPBOB M COCYZOB IPM MCIOJb30BaHMUM HEMPOCETEBEIX
TEeXHOJIOTUM .

[lepcnekTMBHEE HAaNpPaBJIeHMA NPpUMMeHeHMA MV BKJIIOUAIT :
aBTOMaTMYECKOe BEHINEJIEHMEe HEepPBOB Ha 3KpaHe;
OTCJIeXMBAHME KOHUYMKA WIJIEL;
npenylnpexieHre O PUCKE COCYOMUCTOV NYHKLMUM;

KOHTPOJIb KadecTBa M300paXeHMd;
oBbyueHMe HauMHaolKxX cheumanamcTtonB [17, 25]7.

6. Po6OTMBMpPOBAHHEIE CHCTEMEH BHIIOJIHEHMSI OJIOKaxn

CemyoumyM 3TaloOM PasBUTKUA  [ABJIAOTCA POOOTU3UPOBAHHBEIE
CUCTEMEl PETMOHAPHOM aHecTe3uM. B 3BKCIEepMMEHTAJIbHOM paboTe
Tyagi wm coarBT. OwpJjila pas3paboTaHa CUCTEMA aBTOMATUUECKOTO
IoMcKa uenam OJIOKanpl ¥ HaBUTALUUM MIJBEL OO YJIbTPa3BYKOBBIM
KOHTPOJIEM.

PoBboTusupoBaHHasa nuaThopMa BKJIOUANA:

* aBTOMATMUECKOE pPacllO3HaBaHME AHATOMUYECKUX CTPYKTYP;

* [NOCTPOEHME OITHMAaJIbHOM TPaeKTOPUM MIJIBL;

* HENPEPEBHYK KOPPEKLMI IIOJIOXKEHMA MHCTPYMEHTA.

* % % o %

XoTa IOoOOOHEIE TEXHOJIOTUU [IoKa ocTamnTcHa
BSKCIIEPUMEHTAJIbHEIMY, OHU OEMOHCTPUPYT IOTEeHLMAJIbHYIIO
BO3MOXHOCTEL IIOJIYaBTOHOMHOT'O BHIIOJIHEHMA OJIOKAI I[I0H KOHTPOJIEM
Bpauda.

7. OrpaHMYEHMsI COBPEMEHHHIX MCCIIeLOBaHUM

HecmoTpsa Ha 3HAUUTEJIbHOE KOJIMYEeCTBO nyoamMkKaumm,
HeobxXoOmMo YUUTERBATH pan OTPAHUYEHUN CcylecTByIEN

OOKa3aTeJIbHOM 0asbl. BO MHOTMX MCCJEOOBAHMSAX OTMEeUaeTCH:

* BEICOKAaS HEOIOHOPOIOHOCTBL IM3alHa;

* pasuuMsa B UCIIOJNIb3YyeMHX OJioKamax;

* BapuabeJIbHOCTBL OIIEITa OIIEepPaTOpPOB;

* OTCYyTCTBIME €IMHBEIX KpUTepMeB OLEHKM YCIIENHOCTU GHOKaHH.

KpomMe ToTO, OOJNBUIMHCTBO paboT I[IOCBAWIEHO KPaTKOCPOUHBIM
mncxonam, TOI'Ia Kak OJOJITTOCPOYHEIE PeE3yIJIbTATEL M3y 4YEeHEBI
3HAUUTEJIbLHO XyXe. O2TO MNOINUEPKMBAET HeOOXOIMMOCTBH IaJibHeMWIMX
MHOT'OLEHTPOBEIX PaHIOMMI3MPOBAHHEIX MCCHeHOBaHMﬁ.

Of6mme EBHBOMH JUTEpPaATypHOT'O oO630pa

AHaJM3 COBPEMEHHOM JIMTEPATYPH IIO3BOJIAET CIHeJIaTh CJenyilue
BEIBOIIHL @

1. YHpraBByKOBaH HaBUI'allld ABJIAEeTCHA COBpPEMEHHEIM
CTaHOapTOM BEITIOJIHEHM A DOoJNBUIMHCTRA HepM@equeCKMX HEPBHEIX
oJjokan.

2. MVcnomb30BaHMEe YIbLTPA3BYKa I[IOBHIIAET UYaACTOTY YCIIENHHX
GHOKaH I YMeHbIlaeT KOJIMYUeCTBO TeXHUNUEeCKUMX HeyIoad.

3. MeTon cniocoBbCTBYeT CHMXEHMIO PUCKa COCYIMCTOM IIYyHKULMMU
M CHUCTEMHOM TOKCHYUHOCTM MECTHEIX aHeCTEeTHUKOB.
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4. Kouuenumsa Triple Monitoring ABJIAETCSH HamboJee

HepCHeKTMBHOIZ CTpaTeI‘Meﬁ [IOBHIIEHMA Oe30MIaCHOCTHU peI‘MOHapHOﬁI
aHecTesnnm.

5. yHpraBByKOBaH IIPOBOOHMKOBaA aHeCTe3MA obecrnieumBaeT

BBIPAXEHHHMN onmoun-coeperamommuil >300eKT M 4BJISETCH BaXHENUMM
KOMIIOHEHTOM IIPOTOKOJIOB ERAS.

6. OcoOeHHO 3HAUKMMBIE I[IpPEeMMylleCTBa MEeTOoIa OTMEeYalnTCs B

HeHManquCKOﬁ aHeCcTe3UOoJIOTUN U OeTCKOM YpoJiormm.
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Bbuomapkep-opueHTUPOBaAHHbIA NOAXOA K
OLEeHKEe U KOppeKLuUuM reMoguHaAMMKHM Yy
MNaLMeHTOB B KPUTUUYECKUX COCTOAHUAX
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KioueBsle crnoBa: I'eMOOMHaAMMKA, KPUTHUYECKOE COCTOsSHMe, OuoMapKeprl, LIOK, Cerncuc,
IIeJIE—OPMEHTHUPOBAHHAS Tepanmus, JakKTaT, HaTpuiypermyeckue nentunel (NT-proBNP),
anpeHoMenyyamnH (MR-proADM), TxaHeBas nepQysmns, Bas30IJIEIMT.

BeBenexnune

YnpaBJieHMEe T eMOIOMHAMMKOM SABJISeTCHS KpaeyIT'OJIbHEIM KaMHEM
MHTEeHCUBHOM Tepanumu (UT) DauMeHTOB B KPUTUUECKUX COCTOSHUAX,
O0CcOOeHHO IpMu mokKe. TpaIMUMOHHO OlLeHKa I'eéMOIMHAMMKM OIMpaeTCsd
Ha '"Makpo-napaMeTpre'": apTepHalZibHOe JarJjieHme (All), dYacToTy
cepneuHbBx CcokpameHuy (UCC) wum, B O0Jiee MHBABUBHEIX CJIydasax,
LeHTpaJlIbHOE BeHO3HOe narkJjieHue (UBI) m cepneudent BeiOpoc (CB).

OmDHaAkKO BTU IapaMeTphl MMET CYLleCTBEHHEE oTIpaHuueHusa. OHU
OoTpaXxamnT COCTOSAHME  MAaKPOLUUPKYJIALUWNU, HO He TapaHTUPYT
ameKBaTHY TIepdy3Muid Ha YPOBHE MUKPOLUPKYJISUMM UM OTIOEJIbHEIX
KJIETOK. [TaumeHT MOXeT HaAXOIUTLCSH B COCTOSHUKU
"KOMIIEHCUMPOBAHHOTO" MM "KpUITHUECKOI'O" moKa C HopMaJibHBM All,
HO BBIPAXEHHOM TKAaHEeBOM I'MIIOKCHeM. BoJjiee TOTO, Makpo-IlapaMeTpH
(HanpuMmep, [IBI) ABJISITCS CTATUYHBEIMM M IIJIOXO TIIPelCKa3bBalnT
OTBET Ha MHOY3MOHHYI Tepanuio (fluid responsiveness).

S9ta "crnenora" K KJETOUYHEIM IIpollecCaM OUKTYeT HeOOXOOMMOCTH
B MHCTPYMEHTAaX, KOTOpbE obecrneumBawnT Oojiee IJiyOOKOe IOHMMAaHMUE
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naTodmM3moJIoTMM moKa. BuoJorMuecKkre MapKeps (OMOMapKepH) —
M3MEpPAEMEIe MHIMKATOPE OMOJIOTMYECKMX I[IPOLEeCcCOB — IpenjarailT
"OKHO" B COCTOsAHME KJIETOYHOI'O MeTadojams3Ma, KapIMaJlbHOTI'O
cTpecca M COCYyOMCTOI'O TOHYyCa.

Mene ODaHHOM CTaTbM — [NIPOAHAIM3MPOBATE MCIOJIb30BaHUE
COBPEMEHHEIX OMOMapKEPOB HEe TOJbKO OIS OMarHOCTMKM, HO W IJSg
beHOTHMIMPOBAHMUA TeMOIMHaMU4e CKUX HapylWeHNN n
IEepCOHAaJNIUMBUPOBAHHOM KOoppeklmuyu Tepanuu B OPUT.

IunarHocTuka: $eHOTHMNMPOBAHME TI'€MOAMHAMUYECKMX HapylWeHMUN
C noMoupon 6MoMapkepoB

Ona »00exTMBHOTO JIeUeHUS HeOoOXOOMMO TOUYHO OIPEelesiuTh
IOMMHMPYIMM MeXaHM3M IoKa. DBMOMapKepH I[IO03BOJIANT pPasIelIUTh
NauMeHTOB Ha pa3JIMYHBE IaTodusmosiornuyeckue "dpeHoTUIH".

3.1. Mapkepsl TkaHeBOM runonepdysmm: JlakTaT

JJakTaT gBJageTcda "kjgaccuuyeckuMm" m  HauboJjiee UM3YyUdEeHHBM
OMoMapKepoM  IIOKa. Ero noswuieHue (TruneprsaxkTaTeMmsa) npm
KPUTUUECKMX COCTOSHUAX I[IPEeUMyUeCTBEHHO OTpaxaeT aHa»pOOHBM
MeTabosm3M BCJIeCTBUE HECOOTBETCTBUA Mexny OOCTaBKOMU

kucyjopona (SDO_28) m ero norpebieHueM (SVO_29) .

e IMarHocTHMYecKasi LEeHHOCTh: JlakTaT $> 2$ MMOJL/JI ABJIdeTCH
KJIOUEBEIM KOMIIOHEHTOM B IMATHOCTHUKE CeNTHUYecKOoTo moka. OH
CIIYyXUT MHAOMKATOPOM THAXECTM M IIPOTHOCTUUECKMM MAapKepOoM: UYeM
BHIIE YPOBEHL JlaKTaTa, TEeM BHIIE JIeTaJIbHOCTH.

3.2. Mapkeps kapguansHOM aucbyHxumm: HaTpumypermnueckue
nenTtugsl (BNP um NT-proBNP)

MosroBoM HaTpuMlypeTrmdeckmy nentun (BNP) m ero N-xkoHLeBOU
npenmecTBeHHUMK (NT-proBNP) BrCBOOOXIOAITCS KAaPOMOMUOLIMTAMU B
OTBET Ha PACTaXEHMEe U INeperpy3Ky CTEHOK XeJIyOOUKOB.

e IMarHOCTHUYECKAsT LEeHHOCTh: B OPUT BeCcOKMe ypoOBHUM NT-
ProBNP yxkas3bBalT Ha:

1. KapamaJbHYI OMCOYHKILIMIO : (HanpuMep, cencuc-
MHOYLUMPOBaHHAA KapauoMmonaTusa uiau oboctpeHme XCH) .
2. lleperpy3ky 00BEMOM (I'mMnepBoOJIEMUIO) UpesmMepHad

VMHOY3MOHHAA Tepanuda NPUMBOOUT K PACTAXEHMUIO KaMep cepala.

3. 3ToT Mapkep noMoraeT aubbepeHUMPOBATH KAPAMOTEHHEM U
HEeKaAPIMOTEHHBM KOMIIOHEHTH moka muiam OPJC.

3.3. Mapkeps BaBOILJIEIMM M SHAOTEIMANBHOM IOUCOYHKINMM:
AppenoMenynnmH (MR-proADM)

Bazonnerusa (maTomormuyeckasd BasoOuUJaTaluUAg) ABJISEeTCH
OCHOBHOM IMIPUUMHOM TUIOTEH3UM [IPU IUCTPUOYTUBHOM (HaAIPUMED,
CEeNnTMUeCKOM) Ioke. AIpeHOMEeNnyJIJIMH — MOUHEM Bas300uUIaTaTop,

oTpaxammuy CTelNeHb [NOTepU COCYOMCTOIT'O TOHycCa. ETo CcTa®wuiibHBEIM
npenmecTBeHHUK, Mid-regional pro-adrenomedullin (MR-proADM),
TOUHO KOPPEJNMPYyeT C YyPOBHEM aKTMBHOTO IT'OPMOHA.

1 4 This work 1s distributed under the terms of the Creative
5 Commons Attribution—-ShareAlike 4.0 International License
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e [MarHOCTHUYECKAST LEHHOCTL: OJOKCTPEMAJIbHO BEICOKME YPOBHU
MR-proADM wMOeHTUOUUMPYIOT [NaLMEHTOR C TSXEJIOM BasOoIlJleTuelN,
koTOpasa OymeT pedpaKTepHa K BECOKMM OO3aM HoOopaIpeHaJMHa. ITU
IalMEeHTH MMET BECOKMM PUCK HEKOHTPOJIUPYEMOM TMUIOTEH3UMU.

JleueHme: BromMapkep-acCoLUMMPOBaHHaA KOPPEKLMA Tepaluu

[JeHHOCTB OMoOMapKepoB  3akKJjnyYaeTcd B @ MX  CIOCOOHOCTHU
HAaIpPaBJIATH TepaleBTUUECKME pPEIeHMS B PEXMME  PeaJibHOTO
BpPEMEHN.

4.1. JlakTaT-OpMeHTMPOBAaHHAs peaHMMauus

JakTaT MCHOOJIB3YyEeTCHa He TOJIbKO IJId OMATHOCTMKM, HO M Kak
Leyib Tepanumn.

e Koppexkumsa: PaHHMe NOpOTOKOJE (HanpuMmep, PuBepca) Obuin
COCpPeIIOoTOUEeHEH Ha HOpMaM3aLuumn $Scv0 _28. CoBpeMeHHEe
UCCcJIegoBaHmAa (HanpuMep, ANDROMEDA-SHOCK) noxkasajnm, gTo
Tepanuda, HalpaBJIeHHAd Ha HOPMalM3alLMKo BpPEeMeHM KaNMJIJIAPHOI'O
HaNoJIHEeHMA (Mapkep Hnepubepnueckoy nepdyszmm), KakK MUHMMYM, He
yCcTynaeT JIaKTaT—-OPMEHTUPOBAHHOM Tepanumu. OXDHAKO "KIMPEHC
JakTaTa" (ero CHIXeHUe Ha 10-20% B yac) ocTaeTcsa
OOIENPUBHAHHOM LeJIb pPeaHVMallun.

o [[pmmep: llepcucTupynllasg IUIepJlakTaTeMmsda, HeCMOTpSA Ha
amexKkpaTHOE All, TpebyeT romckKa [IPUUMH npooJikamiencs
runonepdy3mm (HanpmMmep, ouLueHKa CB miaM MMKPOUMPKYJIALUUMA) .

4.2. BNP/NT-proBNP-OpMEHTUMPOBAHHOE yNpAaBJIEHME Tepanuein

OTOT MapKep 4ABJISEeTCH KJIOUEBEIM B PEUEeHUM IOUJIEMME "XUIOKOCTBb
MM MHOTpomn?".

e Koppekuusa (I[lpyMmep cLeHapus) :

o IlaumeHT C LOKOM + Hus kit /HopMaJlb Hel NT-proBNP:
BepoaTHO, DaAaUMEHT IMIOBOJIEMMYUEH M XOPOWO OTBETUT Ha MHOY3MD
("fluid responder").

o IaumeHT ¢ mokoM + Breicokum NT-proBNP: Cepnoue yxe
neperpyxeHo. JanpHermasa MHOYy3MdA, CKOpee BCEerO, BEBOBET OTEK
Jerkux. Tepanusa HOOJKHA CMeWaTbCad B CTOPOHY  MHOTPOIIHOM
IOOOepPXKM (HanpuMmep, IJoOyTaMMH) OJS YJIAy4dlleHMS COKPaTUMOCTU
U/UIM BABOIPECCOPOB IJia nommepxaHus All 6e3 mobaBieHus obwbeMa.

o llesckajianims: CHuxeHve NT-proBNP B IMHaAMUKE MOXET
CIIyXMUTb CHUITHaJIOM K Oe30nacHOM »me-peaHuMauuu (GoOpCHUPOBaHHEM
mypes) .

4.3. MR-proADM-oOpMeHTHMPOBaHHAas BaBONpPeCCOpHas Tepanmus

MR-proADM nmoMoTaeT HNepCOHANIM3UMPOBRATH BEHOOP Ba30NPECCOPOB.

e Koppekuust ([IlpuMep cueHapus) :

o IlaumeHT Cc wWOKOM + YMepeHHEM MR-proADM: CraHmapTHasa
Tepanmsa IepBOM JIMHUM (HOpalIpeHaJIMH) JOoJKHa OBITh 20OeKTUBHOM.

o IlaumeHT C WOKOM + 3KCTPEeMaJIbHO BHCOKMM MR-proADM:

[TauyeHT wMMeeT TSXeJNyln Basomeruion. HopampeHalnuH (anmbba-
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QT OHUCT) MOXeT oKaszaTbCHa HeDODEKTMBHEM. 3TOoT MapKep
CUTHaIMU3MPYyeT O HeOOXOIMMOCTM PaHHeIro noOaBJIEHMS Ba30olpeccopa
HE—-aOPEHEPIUUECKOTO MEeXaHM3Ma oelcTBeud, HAIIpMMEDP,

AHrMOTeH3MHa 11 (KOTOPEIM BOCCTAHAaBJIMBAET UYYyBCTBUTEJIBHOCTB K
KaTexoJlaMMHaM) MM BaszomnpeccHuHa.

Saxiouenne

Buonormueckue MapPKEePH TPaHCOOPMUPYIOT IOOxXOon K
TeMOIMHaMMYEeCKOMY MOHMTOPMHIY, CMellasd akKueHT C '"Makpo" Ha
"Mukpo" m "kjeTouHBM" YypoBHM. OHM HEe 3aMeHAnT KIMHUYECKYI
OLle€HKY WMJIM MHBA3MBHEIM MOHMTOPMHI', a OONOJIHAKLT KX, obecrnedmsas
TIIybokoe NaTodU3UOJIOTUUEeCKOEe IIOHMMAaHUE.

JlakTar, NT-proBNP 1z MR-proADM IIO3BOJIAT OBICTPO
beHOoTHOMPOBATE WOk (I'mnonepdysma? KapamanbHad IMCOYHKUMSA?
Basonmnerusa?), 4YTO BemeT K OOJiee TOYHOM UM IIEPCOHAJIM3UPOBAHHOU
Tepanun. Byznyumee, BEPOATHO, JIEXUT B VICIIOJNIb30BaHUMU
MyJIbTMMapKEpPHBIX [aHeJel (6umo-npodmampoBaHMe) B COUYETaHUM C
aITropUTMaMy  MaUMHHOTO  OOydeHMsa  IJid  BePpaboTkM  HaudboJee
ONTMMAJIBHEIX CTpaTerul T'eMOOMHaMMUECKOM MNOIOOEPXKM IOJIA KaXIoTo
KOHKPETHOTO alLMEeHTa.
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CoBpemMeHHble CTpaTerum m nepcneKkTuBHbie
HanpasJieHU MHTEHCUBHOM Tepanum
TAXKEeriom YyepenHo-MO3roBov TpaBMbl

Maxapeeuu E.H.', TokracsiHoBa Aurepim Fasusakbiabl?,
Dom6aes Maguap?®, Typan6aes Camar Maxcarynbi*

1 Hay4HBIT PYKOBOIMTEJIb, aCCUCTEHT kabeIpsl aHeCTe3MOJIOTMM M peaHmuMaTosormm N 2;
KasHMY,; Pecnybnnka KazaxcTaH

2 pesumeHT kadbenps AHECTE3MOJIOTUM U peaHuMaTosiormm N 2;
KasHMY,; Pecnybnnka KazaxcTaH

3 pesuneHT kabenpsl AHECTE3MOJIOTMM M peaHmmMaTosorum N 2;
KasHMY,; Pecnybnuka KaszaxcTaH

¢ pesuneHT kabenpel AHECTE3MOJIOTMM M peaHmmaTosorum N 2;
KasHMY,; Pecnybnuka KaszaxcTaH

AHHOTALMS . YepenHo-MO3roBada TpaBMa (UMT) ocraeTcHd KPUTUUECKOM npoBJjeMomn
T106aJIbHOTO 3IPaBOOXPAaHEHMI, XaAPaKTEepU3YKIENCsS BECOKMMM IIOKa3aTeJIaMM JIeTaJIbHOCTU
¥  MHBaJdMIM3auMM. B HOAaHHOM CTaThbe pacCCMaTPMBATCSA KJIIOUEBHE [IAaTOTeHeTUUeCKMe
MexaHM3Mel 4MT, BKJOUaA KOHLEMNLUMI I[IEePBMYHOI'O M BTOPUUHOTO I[OBPEXIEHMA IT'OJIOBHOTIO
mMo3ra. Ocoboe BHMMaHME YHOEJIEHO COBPEMEHHHM MeTOoInaM KOHCEPBAaTMBHOTO JIeUYeHUS B
YCJIJIOBUAX oTHesIeHUM peaHUMaUnM, 0OBbeOVMHEHHBIX IIPOTOKOJIOM «THE MANTLE». B
BaKJIOUUTEJIbHOM YacCTM aHalM3UPYTCHS MHHOBALMOHHEE I[IOOXOIE K HEMpONpOoTeKUuM, B
YAaCTHOCTM MCIIOJIb30BaHME CeKpeToMa MEe3EeHXMMHEIX CTPOMaJIbHEIX KJjeTok (MCK) kak
MHCTPYMEHTAa KOMILJIEKCHOM PEeTreHEepaTUBHOM MEIMLIMVHEL.

KiroueBsie cJIoBaA: YyepernHo-MO3I'0Basd TpasMa, MHTEHCUBHAA Tepanmg, BTOPHMYHOE
IOBpexneHue MOo3I'a, HEHUPOMOHUTOPMHI', HEMWPOHNPOTEKIMSI, ME3EHXVMHEE CTPOMAJIELHEE
KJIETKM, CEKPEeTOM.

BBepgeHne

YUepenHO-MO3TORBASA TPpaBMa ABJISETCS BeOYIIEN MNPUUMHOM CTOMKOM
YTpaTh TPYHOOCIOCOOHOCTM M COLMAJIbBHO-3KOHOMUUECKUX M3IEPXEK,
nocrturamommx 100 Muanmapzor znoJuiapok CHIA exeronHo. ExeTronHHM
IPUPOCT IMOCTpalaBIIMX B MMPE OLEHMBAeTCsa B nOpemejax 27-69
MUJIJIMOHOB uWeJIoBekK. [IpM 3TOM CMEPTHOCTH B Ipylne TaxeJsslx YMT

ocTaeTcsa KpaMHe BrecokoM — no 70%. CoTJjacHO OnpenesieHMo
AMEpUKaHCKOM accouraumnm ymMmT, [IaToJIOT A XapakTrepmusyeTrcsd
HapyleHreM OYHKLIUM MO3ITa non BO3IENCTBUEM BHEIHMX

MEeXaHMUYEeCKUMX (DaK’I‘OpOB, npmyeM KIIMHMYeCKaAd CUMIITOMATHVMKa MOXeT
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IPOABJIATECA OTCPOUYEHHO.
Hamo@msmonormuecxme ACIIeKTsl: IIepBNUYHEIE n BTOPMNYHEIE

MeXaHN3MBI

B ocHore mnatvoomuzmosiormm UMT JieXxXmuT KOHLEeNUMSa pasnOeJieHUud
IIOBPEXOEHMY Ha [NEePBUYHEE M BTOPUUHEE.

[lepBuuHOE noOBpPexAeHME

BosHukaer HENOCPELCTBEHHO B MOMEHT TPaBMaTUUECKOTO
BOB3IOEVCTBUA:

e InbdbysHoe akcoHanwvHOe noepexgeHme (HAIl) : PazBuBaeTCca U3-—
3a VHEPLUMOHHOT'O CMelleHU A CTPYKTYP Mo3Ta, BHI3BEIBA A
MUKPOIIOBPEXIOEeHMA B TpaKTax OeJjyioro pellecTia. Taxeisoe JAIl wacTo
BemeT K I'JIyDOKOM KOMe C HeOJIaTONPpMATHBEM NPOTHO3OM.

e Ouaroeme yumbrl: Hamnbojiee UYacTO JIOKAIUBYITCHS B 0as3ajibHEX
JIOOHBIX M BMCOUHHEIX OOJIACTHAX.

e BHyTPMMOBI'OBEIE KPOBOMBIMSHMSI: OIACHE pPa3BUTHUEM «MaCC—
sbdexTa» M KPUTUUECKMM IIOBHIIEHVEM BHYTPUUEPENHOT'O IaBJIEeHUS
(B4n) .

BropnuHOe NOBPeXIEeHMEe I'OJIOBHOI'O Mosra (BII'M)

BIITM — 5TO Kackal MOJIEKYJIAPHEIX peakluuy, 3allyCKaeMelx B
MOMEHT TpPaBMH U OJIALMXCSA B TeUeHMe YacoB U OHeu. KioueBbMU
opaBepaMm SABJIAITCH:

e DKCaTOTOKCUUYHOCTbL M MUTOXOHIPMAaJbHAS OUCOYHKLMS.

e OKMCIIMTEJILHEN CTPEeCcC UM HeMpOBOCIAaJIeHUE.

e [[OBHIIEHME NIPOHMIIAEMOCTM T'eMaTo’HUedaimudeckoro BOapbepa
(I'5B) m oTek HNapeHXMMH.

WHTEeHCHUBHASI Tepamnusi M HEMPOMOHUTOPMHI

CoBpeMeHHOEe JledyeHme HaIpaBJIEHO Ha npenoTBpalleHME
BTOPMUUHOM TuOeNM HEeVPOHOB dYepes [oAIepXaHMe aIeKBaTHOU
OKCUTEeHalUuUM U TPpOodMKM TKaHEN.

[IpoTokon MoHumTOpMHIra «THE MANTLE»

s CTaHIOapTMU3alum Tepanmmn B OPUT MCIIOJIL3yeTCH
KOMIIJIEKCHEIM MOHUTOPMHI' INapaMeTpOB:

e Temneparypa (T): IlesneBoli ypoBeHb 36-37°C; ynpasigeMmasd
TUNIOTEPMMSA B HACTOdAUllee BPeMsa He pPeKOMeHIOBaHa M3-3a pPUCKa
OCJIOXHEeHUM (KoaryJionaTus, MHPeKLUUM) .

e Temorsiobmuu (H): OnrTuMmanbHEI YypoBeHb Beme 80 r©/n nons
obecnedeHysa TPaHCIOpTa KUCJIopoIa.

e SnmexkTpoymuT M KIC (E): I[lonmepxaHMe HATPMA B Openesax
140-150 MMOJIB/JT (yMepeHHasd TUIEPOCMOJISPHOCTL) M HOPMOKAIIHUM
(PaC0O2 35-45 MM pT. CT.).

e MeTabosmusM (M) : CHMXeHMVE BSHEePTOoNnoTPebHOCTM MO3Ta uepes

cenalmiio mn AdHaJIBT'e3MI0. KOHTpOJ‘[b ocylecCTBJIdeTCHd MeTOgaMM
OTYJIapHOM (Svj0,) munm uepebpalibHOM oKCcuMeTpum (HopMa 55-75%) .

e AprepnansHoe paejneHme (A): Cucrosmueckoe All  HOJIXKHO
This work is distributed under the terms of the Creative 1 5 9
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nogmepxuBarbca Beme 90-110 MM pT. CT. OIg ODeCcCHnedeHUus
LepebpasibHOM Nepdys3un.

e TymokoBa (G) : lesieBol nmmanasoH rumkeMum 4-10 MMOJB/JI; Kak
TUIO—, Tak U TUIEePpIJIMKeMUsd DaryOHO BJMSKT Ha [IOBPEeXIeHHHE
HEeMVPOHEI.

eOxcurenauuss wu MBI (L): Ilonmepxanue SaO, > 95% wu
IIPVMMEHEHME CTpaTeruy NPOTeKTUMBHOM JVBJI (OBIXaTEeNbHEM OOBEM 6-—
10 mnn/xr) .

eOrex m BYl (E): IIpu nosbuueHuy BUI csBeme 20 MM pT. CT.
NIPUMEHSATCA BOS3BHIIEHHOE IOJIOXeHMue roJjioBel (30°), ocMommypeTrku
(MaHHMTO) VI XUpypIMdecKue MeTOIbL (DexomMIOpeccHuBHasa
KPaHMOTOMMUSA) .

Cxema 2
CTyneHuaTasl KOpPPeKLusI BHYTPUUYEPEIHOM I'MNepTeHSUM
ANTOPUTM AEMCTBUMA INPU KPUTUYECKOM IIOBHIIEHUN BHYTPUYEPEIIHOT'O IaBJIEHUS
(BUOD > 22 MM pT. CT.).

YpoBeHb TepaneBTHUYECKAE MEPOIPUSITHAS
e Tlosnoxenue rojioee 30°, CTpoTo 1O
LEHTPY .

e A@exBaTHAas Celaluusd ¥ aHaJlbTe3Us.
* HopMOTepMUS UM HOPMOTJIMKEMMI .
* DOpakyalud JMKBOpa (ecim ecTb

BEHTPUKYJIAPHBM OPEeHaX) .

e MamumrTon: 0.25-1.0 T/xT BOJIOCHO

(KOHTPOJIbL OCMOJIIPHOCTM IJIa3MH <

320 mOcm/m) .

 T'mnepToHmMdYeckmuit pacreop NaCl (3-
7%) : npennodTuTesIbHEee IIpu

TUIIOTOHUN .
* YMepeHHas T'UMIEePBEeHTMUISLINAS :
(PaCO2 30-35 MM pT. CT.) —

I ypoBeHEB (BaBoOBEN1)

II ypoBeHB (OcMOTHMYECKMIT)

IIT ypoBeHB (ATPECCHUBHEIA) KPaTKOBPEMEHHO .
e Yrny6lneHue cemjaumMm: IIpUMeHeHUe
MMOPeJIaKCaHTOB .

* BapbuTypoBasi KOMa: TMOIIEHTAaJl

HaTpuA 0L KOHTpoJieM O93T.

e JlekoMnpeccHBHas KPaHMSKTOMMSI :

XUPYypPIUYeCcKkoe BCKPETHE UYepela.

* TepaneBTHuYeckasi runorepmmsi: (33—
35°C) .

IV ypoBeHr (Tepammsi OTYaSTHMSI)

Cxema 3: MOHMTOPMHI' «MMHMMAJNBHEI CTaHOApPT»

OCHOBHBIe IapaMeTphl, KOTOPEE  HOOJIXKHHE KOHTPOJMPOBATLCSH
HEIPEPLIBHO :

1. MuBasuBHOe AJll: 30JIOTOM CTaHIAPT (apTepuanbHasa JIMHULA) .

2. MuBasuBHOe BUYJl: MapeHXMMATO3HEIM WM BEHTPUKYJISAPHBIL
DaTUUK.

1 This work 1s distributed under the terms of the Creative
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3. NynscokcumMmerpuss (SpO2) : HacCHUIleHME KPOBM KUCIIOPOLOM.

4. KanHorpadmst (EtCO2): ypoBeHL YIJIEKMCJIOTO TI'asa Ha
BEIJOXE .

5. IlouacoBoM mmypeB: OLIeHKa BOIOHO-BJIEKTPOJMTHOTO OajiaHca.

«duarpaMMsl [IPUHSTUS PeUEeHUN .

e lenTpaneuem yBen: [laumeHT c KD < 9 Bajjos.

e [lepBast BeTBB: KT-mmarHocTuka (MCKIKNUYEHME ONEePalMOHHBIX

IeMaToM) .

e Bropass BeTBE: YCTaHOBKAa nartumka BU]I.

e TpeTbst BeTBB: LUk «MOHMTOPMHI — Koppexuma — IloBTOpHAaA
OLIeHKa» .

OrpaHmMueHUsT CYLWECTBYIMX bapMakoJOIrMuUueCKMX IIOAXOILOB

HecMmoTpsa Ha MHOTOJIETHME MCCJeINOBaHMA, MHOTME I'PYIIIH
IpernapaToB He IIoKasaJiM OOCTOBEPHOM 20OeKTUBHOCTU:

e I'JIIOKOKOPTUKOCTEPOMAE: B HacToOdAllee BpeMd HE PEeKOMEHIOBAHBL
M3—3a BECOKOI'O PUCKA OCJIOXHEHUMM M OTCYTCTBMUSA I1OJIb3H.

e HeriponipoTekToOps: [[pOTreCTEepOH, SPUTPOIODTUH M CTATMHE Ha
CEeTONHAUWHMY IOEeHb He MMEeT OOCTATOUHOM HoKa3aTeJIbHOM 0as3bl OJid
BKJIOUEHMA B CTAaHIOAPTHHE IPOTOKOJIEL.

e AHTMOMOPUHOIINTUKMA : TpaHexcaMoBad KuUCJIOTa »sbdexTMBHA
TOJILKO IIpK yMepeHHOM UMT B nepBee 3 yaca II0OCJIe TPaBMH.

[lepcniexTMBHEE TEexXHOJOIMM: cexkperoM MCK

HoBelM HamnpareJeHMeM B Tepanum UMT gaBiageTCcd MCHOJIb30BaHME
CeKpeToMa MES3EeHXMMHBEIX CTPOMAaJIbHBIX KIJIETOK.

[lpenMymecTBa cexpeToMa

CexpeTroM MCK — 3T0 KOMILJIEKC OMOJIOTMUECKM AKTUBHEIX MOJIEKYJI
(baxTopE pPOocTa, MUKPOPHK, BHEKJIETOUHEE BE3UKYJIH) , O0OJamaiolmm
IJIEMOTPOINIHEIM OEMCTBUEM:

e KOMIIJIEKCHOE aHTMAIONTOTUUECKOE U IIPOTMBOBOCIAJIUTEJIEHOE
oeliCTBUE.

o CTUMYJIALMA aHTMOTeHe3a u crabunm3auusa I'SB.

e Bojlee BrHICOKasa OEe30INaCHOCTb M yIOOOCTBO XpPaHEHMSA II0
CPaBHEHMI C KJIETOYHOM Tepalnuen.

VMMoOpTanM30BaHHLE JIMHUU

Vicnnonb30BaHue TeHeTUYECKU MOOUOMLIMPOBAaHHBIX MCK (c
SKTONMYECKOM  BKCIpeCcCHuel  TeJjioMepas3Hl) [I0O3BOJIAEeT IOJIydYaTh
Oosnpmre OB BEMEL CTAHOAPTUSUPOBAHHOTO cekpeTomMa, n3berasa
IpoBJIEMEI PaHHEeTO cTapeHud KYyJIbTYP u HaKOIJIEeHUSA
NpOoBOCHANIMTENbHEX QakTopoB SASP.

Saxkiouenne

CoBpeMeHHasa MHTeHCHuBHasa Tepanmsa UMT mocTuIrJjia 3HAUMTEJIbHBIX
YCIIEXOB B CTaHIAPTHU3ALMUM MOHUTOPUMHITA XMBHEHHO BaXHBIX OYHKLIUM
opraHuzaMa. OIJHAKO BEICOKMM YPOBEHb MHBaJIMIMB3aALMM OUKTYET
HeOoBOXOOMMOCTD nepexona oT UCKJIIUUTEJIBHO IOOOEPXMUBALIEN
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TepanuM K aKTMBHOM HeMpopeTreHepauuM. JVICIOJb30BaHME CEKPETOMOB
CTBOJIOBEIX KJIETOK I[pelcTabifgeT cobol onHy u3 Haubojee
MHOTOOOEemanlMx OIPUPOOONOIOOHEX TEXHOJIOTUM HOJId [IPeOIOoJIeHUS
IIOCJNIEACTBMY TpaBMaTMUECKOT'O I[IOBPEeXIeHMS MOo3Ta B OJmkalumeM
OynyumeM.
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BnvaHue KymMmynaTuBHOM A03bl
MHransauMoHHbIX aHECTEeTUKOB M KeTaMuHa
Ha paHHee NCUXOMOTOpHOEe pa3BUuTue
HOBOPOXXAEHHbIX, NepeHeCclIMX 3TanHble
KapauoxupyprmyeckKkue BMmellarenbCcTBa:
cucremarnuyeckumm ob6sop

Hukudopoea Kpuctuna Angpeesna’, Hanu6aes Arxam LWakupoeuy?

! PesunenT II Kypca kabeIpsl aHECTEe3MUOJIOTUM — PEAaHMMATOJIOTUM B3POCIION U IeTCKOM;
Kasaxckuit HalmMOHAJIBLHEI MEIULIMHCKUI yHuBepcuTeT nMeHu C.J.AcpeHmmspoBa,;
Pecnybsimka KaszsaxcTaH

2 Bapemyoumii oTmesieHreM OAPUT KapOuoOxupyprmy HaydHOTO LEHTpa NeAMaTpuu M AeTCKOM XUPYPIMH,
accucTeHT KadeIpel IeTCKOM aHEeCTEe3MOJIOTUM — PEeaHMMaTOJIOTUM;
Kazaxckmyi HanmOHAJIBHEDI MeOMIMHCKMI yHuBepcurerT muMmeHu C.J[.AcpeHnndapoBa;,
Pecnybsmka KaszsaxcTaH

AnHOTamMsE. AKTYyaJlbHOCTb. CHMWXeHMe TOCHMTAJIbHOM JIeTaJbHOCTM B  HeOHAaTaJIbHOMU
KapOUOXUPYPIUM CMeCTMO (QOKyC MCCJIeHOBaHMM Ha OTHAJIEHHHE pe3yJbTaTh JIeUYeHUS U
KadyeCcTBO XM3HM IalMeHTOB. BONPOC BO3MOXHOTO BIMSAHMA MHOTOKPATHOI'O BO3IEMCTBUS
ofuMxX aHEeCTEeTMKOB, BKJUYas ceBOQJIypaH M KeTaMMH, Ha HEVPOINCUXMUECKOEe pas3BUTHUE
HOBOPOXIEHHLX C KPUTUYUECKMMM BPOXIEHHEMM NOopokaMu cepnua (BIC), nmepeHecmmx >TalHbeE
KapOMOXMPYyPIMYEeCKNMEe BMelaTeJbCTBa, OCTaeTCa NpeIMeTOM aKTMBHOTO M3ydeHus. lesb.
CucTeMaTU3MpPOBaTh COBPEeMeHHEEe OQyHIaMeHTajlbHEIE U KJIMHMYECKME IaHHEEe O BJIMAHUU
KYyMyJISTMBHOM SKCIO3MLMUM MHI'AJISLMOHHEIX aHeCTETUKOB M KeTaMMHAa Ha [oKaszaTeJlM PaHHEeTO
IICUXOMOTOPHOT'O pazsBUTUSA HOBOPOXIEHHBIX nocje S TaIHBIX KapIMOXUPYPTUUECKUX
BMEHATEJIbCTB, IPOaHANIM3MPOBATh SOUIEMMOJIOTUYE CKUM KOHTEKCT B Pecnybmnnke
KazaxcTaH, a TakxXe pPacCMOTPeTb COBPEMEHHHE CTpaTeIuM HeMponpoTeKUuM. MaTepualbl U
MeTOnpl. [IpOBEemeH CUCTEeMaTHMUEeCKMM aHalmM3 nyoamkaumy B Oaszax OaHHBIX PubMed, Scopus
n Cochrane Library, NOCBAMEHHHX OlleHKE IIoKas3aTeJlell ICUXOMOTOPHOIT'O Pas3BUTHUA U €TI0
MCXOOOB, MeTOoHaM IICMXOMeTPMUYEeCKOro TecTupobaHusa (Bayley-III wum Bayley-1IV) u
OCODEHHOCTSAM AaHEeCTEe3MOJIOTMYEeCKOTO OfOecCHedeHMsa B HEOHATAJIbHOM KapIMOXMPYPIUM.
PesynbTaTH. OKCIEepMMEHTAaJIbHbE IaHHHE CBUIETEJIbCTBYIT O CyLleCTBOBAaHMM IIepuola
IOBHIIEHHOM WYYyBCTBUTEJIBHOCTM pPa3BMBAKIEIOCA TIOJIOBHOTO MO3Ta K BO3OEMCTBMIO OOmMX

AHECTETMKOB. Knmunueckue nccijiegoBaHMAa YKaselBamnT Ha BO3MOXHYIO CBA3b MeXxnoy
YBEeJIMUEeHMEM KyMyJ'[FITI/IBHOﬁ BSKCIO3UMLIVM MHITAJIALUVMOHHEIX AaHECTETMKOB UM KeTaMMHAa, a TaKxe
nneprnonepalOHHBIMM @)aKTOpaMI/{ KapIMOXVMPYypPI'MYeCKUX BMellaTeJIbLCTB (MCKyCCTBeHHoe

KpoBOoOOpalleHre, CUCTEMHEM BOCIAJMTEJIbHEM OTBET, 3SNIM30Ib I'MIONepdy3mM) U PUCKOM
HeOJIaTONPMATHEIX I[ICUXOMOTOPHEIX MCXOIOB B Bo3pacTe 12-24 wMecdlues. JcHoJb30BaHMe
wKajel Bayley—-IV nosBojigeT ©OoJiee TOYHO BHISABJIATH KOTHUTUBHBE M MOTOPHBE HAaPyLEHMS
paHHeIo BoO3pacTa I[I0 CPaBHEHMIO C NpelbOyllMMy BepcusaMM TecTa. 3akiiodeHHue.
KyMynsaTuBHOE  BO3OeMCcTBMEe  OOmMX  aHEeCTEeTMKOB  paccMaTpuBaeTcsa Kak OIMH U3
IIOTEHUMAJIbHEX (GaKTOpPOB puUCKa HeOJIaTONPUSTHEX MCXOIOB IICHMXOMOTOPHOTO PasBUTUL Y

HOBOPOXIEHHEIX  [IOCJIE  STAlHEX KAPOUOXUPYPTUUECKUX  BMEUATEJILCTB. CoBpeMeHHBIE
This work is distributed under the terms of the Creative 1 6 3
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cTpaTermun HEeMPONpPOTEeKUUN I OJDKHEL OBITH HanpaBJIeHH Ha VHIOVBUILY aJIM3aLMI0
aHeCTes3UOJIOIMUeCKOT'0 oODecClleueHNrs, CHMXeHMEe CyMMapHOM (apMakKoJIOTMUEeCKOM HaTpy3KM,
IPMMEeHEeHMe  MyJbTMMOINAJIbHOM  aHajJbIe3UMM U  MCIOJIb30BaHMEe MeTOINOB  TapTeTHOIO
HEVPOMOHUTOPMHTA .

KnioueBrle CJioOBa: HOBOPOXIOEHHEIE, BPOXIEHHEE IIOPOKM cephna, KapAuMoaHeCTe3MOJIOIMUI,
ceBoQiypaH, KeTaMmH, HenpopasBuTme, Bayley-IV, wMCKyCCTBEHHOE KpOBooOOpameHue,
HeryponpoTekims, KazaxcrTaH.

1. BeemeHMe M aKTYaJIbHOCTE NpPOO6JieMs!

PasButne COBPEMEHHOM  HEOHAaTAaJIbHOU KapIMOXUPYPITUM U
QHEeCTEe3MOJIOTUM 3a IOCJEeIHME IeCATUIIETHSA [NO3BOJMIIO BHAUMTEJBLHO
CHU3UTL TOCIOUTAJIbHYID JIETAJIbHOCTL CPEOM HOBOPOXIEHHEIX C

KPUTUYUECKMMM BPOXIEHHBIMM [OpoKamMm cepznua (BIIC) . VYcnoewHoe
BEIIIOJITHEHME CJIOXHEIX DTAIHBEX BMENATEJLCTB IIPM TAKUX IATOJIOTUSIX,
Kak CUMHIOPOM TUIIOIJIa3UM  JIEBEIX OTIEeJIOB cepnua (crJjoc) ,

TPAHCIO3MUMSA MAaTrMCTPAJIbHEIX apTepurt (TMA) w®m aHOMaIMM IOyIU
aopTH, CcMecTuJIO GOKYyC BHMMAaHMUA MCCJIeNoBaTeJIeM C IoKaszaTeJleM
HENOCPEOCTBEHHOM BEXKMBAEMOCTM Ha KAUYeCTBO IIOCIenyK eV XWU3HU
IalUMEeHTOB, B YAaCTHOCTM Ha MX HEMUPOINCUXMUECKOEe M KOTHUTUBHOE
pazBuTue [3,6].

Hepponormuueckum nebuumT u 3amepxKa [ICUXOMOTOPHOT'O

Pa3BUTUA Vv nerewy, IIepeHeCcmmx KapOMOXUPYypPIMUUeCKHue
BMellaTeJIbCTBa B IepMOIe HOBOPOXIEHHOCTM, OCTAalTCHd Cepbes3HOM
KJIMHUYECKOM npobJyeMon. TpaIMLMOHHO BeIyLMMU baxTopamm

LepebpalJibHOT'O IMOBPEXIEHUI CUMTAJMCh TUINOKCUUECKU-UIIEMUUECKHUE
BNU30OEL, ODyCJIOBJIEHHEHE OCODEHHOCTSAMM BPOXIEHHOTO IOpPOKa
cepnua, a Takxe HebOjaaronpusaTHeEe BSOOEeKTEl UCKYCCTBEHHOT'O
KpOoBOOOpaleHm"sa (VIK) , TIIyOoKoM TUIIOTEPMUUECKOM OCTaHOBKU
KpoBOOOpalleHMsS M CHMCTEMHOT'O BOCIHIaJIMTENbLHOI'O oTkBeTa [3,6].

B nocyenHue TOOEl BCe foJbluee BHMMAaHME yoenseTcs

BO3SMOXHOMY BIIVISAHW/IO KOMIIOHEHTOB AHeCTe3MOJIOTMYEe CKOTI'O
obecneueHMs Ha IIPOLECCH CO3peBaHMs LEeHTPaJIbHOM HEpPBHOU
CHUCTEMEL. 9KCHepT/IMeHTaHbeIe NCCJIeJOBaHMA IIOKas3eIBaT, gTo
BO3IEMCTRBRHUE [0]8)ii1%534 aHEeCTEeTHUKOB B rnepmon AKTMBHOTO

CMHAIITOTEeHes3a MOXEeT COINPOBOXIATLCH M3MEHEHMAMM [IPOLIEeCCOB
HEeMPOHAJIbHOTO pas3BUTKA. B YaCTHOCTHK, IOpelapaTh, OJOKMPY e

NMDA-peLenTOPE:! (keTamMmH) , n npernapartTsl, IIOTEeHUMPYRIIME
AKTUBHOCTL GABA-A-pelLenTOopOB (MHTAJALUMOHHEIE aHEeCTeTUKM), B
DKCIIEPUMEHTAJIbHEIX MOOeJIgX accoumMmMpoBaJiMCh c yCHUIIeHVEM

NPOLEeCCOB  alonTo3a HEeWPOHOB U HapylmeHueM  GopMUMpPOBaHUSA
HeMpOHAaJIbHEX ceTen [5].
HecMoTps Ha OTHOCUTEJIBHYID O€30IaCHOCTbL KPAaTKOBPEMEHHOM

OINHOKPAaTHOMU aHecTesuu, IPOIEMOHCTPUPOBAHHYIO B pane
1 4 This work 1s distributed under the terms of the Creative
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KJIMHUYECKUX UCCJeIOBaHUM y COMATUUYECKM 3IOOPOBEIX INeTel, IOaHHEE
pes3yJbTaTEl He MOT'yT OBTb I[OJIHOCTBI DBKCTPAalOIMPOBAHEL Ha
HOBOPOXIEHHEIX KapIUOXUPYPIMUECKOTO  npodmis. B cepasu C
3TANHOCTBLI JleueHMsa »OeTu Cco  CcJjoxuHeMM BIIC nomBepraiTcsa
MHOT'OKPaTHEIM aHEeCTE3MOJIOTMUECKMM BO3OEMCTBMAM, UYTO IIPUBOOUT
K YBEJINYEHUIO CyMMapHOM BKCIO3ULUU MHTAJIALUMOHHBIX u
BHYTPMBEHHEIX aHEeCTeTuKOB [5,6].

TakxuMm o6pasoM, OleHKa BO3MOXHOITO BJIMAHMUA KyMYJIATUMBHOM
BKCHOBULIMM CceBOodbiiypaHa M KeTaMMHa Ha paHHee IICUXOMOTOPHOE
Pa3BUTME HOBOPOXIEHHHIX I[IPEOCTABJISAET 3BHAUMTEJIbHEM HAYyYHHEMU U
IpaKTUUECKUM MHTepeCc U TpebyeT »najibHeMmelM CcUucTeMaTu3aluu
MMEIMXCA OaHHBIX [3,5].

2. SnuOeMmMoOJIOTMYECKMI KOHTEKCT u Macmrab npobinemsr B
Pecnyb6smnke KasaxcTaH

AKTYaJIbHOCTE MCCJI€IOBaHUA KyMYyJISTUBHOM HEWPOTOKCUUHOCTHU
QHECTETUKOB npuobperTaeT OCODOYyK  BHAuUMMOCTb OJisd CUCTEMEL
30PaBOOXPAaHEHUA Pecnybnuku Kazaxcran BBUIOY OVHAMMUYHOTO
Pa3BUTUA OTEUECTBEHHOM IEeTCKOM KapAMOXMPpypIuM. [Io odmumMasibHEM
ODaHHEIM MMHMCTepCTBa 3IOpaBooxXpaHeHmAa PK, exeromHo B CTpaHe
poxnmaeTrcsa okojyio 3000 meTelM C BPOXIESHHBEMM NOpPOKaMM cepnlla, IpKU
5TOM YacToTa BCcTpeuaemocTu BIIC cocrasnser ot 0,7% mo 1,7%
cpeI BCeX HOBOPOXIEHHEX [7, 9]. B CTpyKType MJlaIeHUeCKOMu
CMEPTHOCTHU B KazaxcrTaHe BPOXIOEHHEE IIOPOKU CUCTEME
KpoBOOOpalleHUsa CTabMUIIBHO YyIOepXMBaKwT OIHO M3 IIE€PBHIX MeCT,
cocraBnusag no 47,5-47,8% OT BCeX BPOXIEHHBX I[IOPOKOB Pas3BUTUS
[11, 12].

Ha CeTOnHSIHUN OEeHb KazaxcrTaH YCIIEWHO BEITIOJIHAET
BEICOKOTEXHOJIOTMYHEE KAaPOUOXUPYPIMUEeCcKMe ollepalluy MJaleHllaM C
kputudeckuMmu BIIC ¢ HepBHX IHEM XM3HM. ExXeromHOo B pecnyOsuKe
npoBomurcsa okojo 2000 omepaumy Ha OTKPHITOM Cceplle y IeTewu,

npu sToM BOojyee 75% w3 HUX (cermie 1500 BMemaTeJILCTB)
BEINIOJIHAITCS Yy  MJIaIeHIleB  IIepBOTO Toma = XU3HU, BKJIIOUA S
HOBOPOXIEHHEIX B HeoHaTallbHOM nepuome [8, 11]. Brmaromapsa

BHEOPEHMIO HAlMOHAJIBHEIX MNPOTpPaMM NPpeHaTallbHOTO CKPMHMHITA B PK,
o 74% KpUTHUYUECKMUX IIOPOKOB cepnua (Takux kak TMA, CIJIOC,
KOapKTalys aopPTh) BHABJSKTCS OO pPoOXneHus pebeHKa, UTO
IIO3BOJISET OCYUWeCTBJIATE SKCTPEHHYIO TPAHCIOPTUPOBKY
HOBOPOXIEHHBIX cuJlaMu CaHMTAPHOM  aBMaLUuM B nPOodUIIL HEIE
pecnyOlMKaHCKMUE LIEHTPH HEMNOCPeICTBEHHO M3 POIMJIBHEIX ITOMOB
[10].

Bricokasa KOHLUEHTpauMsa XUPYPIMUECKOM I[IOMOWM B BeOyNMUX
LIeHTpax I[I03BOJIMJIa IIOBEICUMTH BEIXXMBAEeMOCTb MJIAaIeHIIeB IIOCJIe
CJIOXHEeMIMX kKoppekumm c 88% mo 93% [7, 8]. OOHaAKO CTPEeMMUTEJbLHEN
POCT UMCJla YCIIENMHO  BEHIIOJIHEHHHIX 2TAlHHX BMENATEJBCTE Y
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MaJIOBECHEIX M HOBOPOXIEHHEIX IeTey INPMBEJI K IPOIOPLUMOHAJIEHOMY
YBEJMYEHMI0 KOTOPTH [alMEeHTOB, HaKallJIMBaKLIMX SHAUUTEJbHYIO
KYyMYyJISTUBHYI O3y OOIMX aHeCTeTMKOB B TeuUeHMe IIepBOI'0 Iola
xm3HM [12, 13]. 3TO0 OMKTYEeT OCTPYID HeOOXOOMMOCTbL BHEINPEHUS
COBPEMEHHEIX NPOTOKOJIOBR MYJIbTMMOIAJIbHOM aHEeCTEe3UM UM TapI'eTHOT'O
HEVPOMOHUTOPMHTA IJIS CHMXEHMS MeIMKaMeHTO3HOM Harpy3KM Ha
pPa3BUBAKIMIICS MO3T' KasaxCTAaHCKMX HaumeHToB [13].

3. Cneumndmuka BTanHoM KapOuMoXupypIrmumn KakK baxTopa
KYMyJISSTUBHOI'O pPMUCKa

HoBopoxneHHEIe C KpuTuueckuMmy BIIC mHOpencraBiglnT oOCOOY
KaTeTropMi MallMeHTOB, KOTOPHM B TeueHMEe I[IepBOT0 Iola XWU3HU
Hepenko TpebyeTcsa BHIIOJIHEHME HECKOJIbKMX IIOCJIeNOBaTeJIbHEIX
OMATHOCTUUECKUX U XUPYPIMUECKMX BMelaTeJbCTRB. IIpM Takmx
nopokax, kak CIJIOC m QYHKIMOHAJBHO EeIMHCTBEHHEM XeJlyOouek
cepnlla, JedyeHMNe HOCUT DSTAlHHM XapaKTep M BKJIOUAET HEeCKOJIBKO
npouenyp, Kaxzgasd nu3 KOTOPBIX TpebyeT IOJIHOLIEHHOTO
aHecTel’3mnoJIOTMYeckKkoro obecrneueHusa [3,6].

BcriencTBMe 3TOTI'O B TeUeHME [IEePBOTO I'OHa XM3HU QopMUpyeTCHd

3HaUMUTEeJNIbHAasa cyMMapHasa BKCHOBULIUSA VHTAQJIALUMOHHBIX n
BHYTPUBEHHEIX aHEeCTeTUKOB 1o CpaBHEHUIO c OeTbMU, He
HYyXOAOWYMUCSA B STAlHOM XMPpypIMYecKoM JjieueHuu [5]. Kpome Toro,

OCODEeHHOCTM TIeMOIMHaMMKM y T[alMeHTOB C IOYKTYyC-3aBUCUMEBEIM
KpOoBOOOpalleHMEM dYacTO OO0yCJIOBIMBAT IIPUMEHEHME KeTaMMHa B
KadecTBe KOMIIOHEHTa aHecTesuu Ojlaromapsa ero CIOCODOHOCTH
IOONEePXUBATH CUMIIaTUYEeCKYIO aKTUBHOCTDb u OTHOCUTEJILHYIO
reMoIVHaMMUUeCckKyln cTadbuinbHoCcTh [5,13].

B HacTosdumee BpeMsa OCTAeTCsa HESCHBIM, B KAaKOM CTEINEeHM MMEHHO
aHeCTe3MOJIOTMUEeCKH e MIpelapaTe BJIMST Ha JaJjlbHeMlMe MUCXOIE
IICUMXOMOTOPHOTO PasBUTUS. BepoaTHO, HMX BO3IENCTBHME CJeOyeT
paccMaTpMBaThL B KOMIJIEKCE C THXECTb BPOXIEHHOTO IIOPOKa
cepnua, OCODEHHOCTSAMI XUPYPTUUECKOTO JleyeHUs u
IepmronepalnmMoHHEIMM OCJIOXHeHamMm [3,5, 6] .

4. CuHeprusM aHecTeBuM M (aAaKTOPOB KaApPAMOXMPYPIMYECKOI'O
BMellaTeNbLECTBa

[loTeHUMANIbHOE BJIMSAHME aHECTEe3MOJIOTUMUECKMX IIpelapaToB Ha
pa3BUBARLUNCSA TOJIOBHOM  MO3T He crenyerT paccMaTpMBaTh
U30IUPOBAHHO oT IPYyTUX baxTOpOB KapOUOXUPYPTMUUECKOT'O
BMemaTeJgbCcTBa. CyYyIEeCTBEHHYK POJIb MOTYT MUIPaTh MCKYCCTBEHHOE
KpoBOOOpaleHme, CUCTEMHBIM BOCIHAJMTEJIBHEM OTBET, STM30OEL
TUIIOKCEMMM U HapylleHusa lepebpallbHOM nepdy3mum [3,6].

VzsBecTHO, UYTO InpoBemeHMe MK conpoBoxzmaeTcsa aKTHUBALMEMN
BOCHAJMUTEJIbHEX MeXaHM3MOB ¥ BECBODOXIEHMEM INPOBOCHAJMUTEIbHEIX
LUMTOKMHOB, UYTO MOXET CIOCODOCTBOBATEH IIOBBIIEHUIO IIPOHMUIIAEMOCTU

reMaTo®HIebanmnueckoro Oapkepa [3,6]. JONOJHUTEJIbHOE 3HAUEHUE
This work 1s distributed under the terms of the Creative
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VMET I[ePpMOoNepaloOHHEe KoJieOaHMa CUCTEMHOM TEeMOIMHAMMKU U
LHepebpaslbHOM OKCUI'€HALUM.
Jlcrioylb30BaHMEe METOIOB  HEMPOMOHUTOPMHIA, B  YaCTHOCTU

OnmxHen nH@pPaKpacHOM CIIEKTPOCKOIIMMU (NIRS), IIO3BOJIAET
CBOEBPEMEHHO BHIABJIATH CHMXEHME LepebpalJibHOM OKCUITeHauuu u
KOPPEeKTUPOBaTh Tepanuwo [6]. IpempnojiaraeTcs, UYTO CoUyeTaHUe

LepedbpalJibHOM TMUIOKCUM, CUCTEMHOT'O BOCHIAaJIEHMS W I[IOBTOPHBIX
BOBIOEVCTBUM AHECTETMKOB MOXET OKa3bBaThb KOMIIJIEKCHOE BJIMAHUE
Ha I[IPOLIeCCH CO3peBaHMsa I'OJIOBHOT'O MO3T'a, OIOHAKO BKJAI KaXIOI'o
3 GaKTOPOB OCTAaEeTCsa MNPpeIMeTOM HaJibHeumero mlsyuenus [3,5,6].

5. KiamHunueckue MCXOXIB! n MeTOxLE! OLIeHKU pPaHHero
IICMXOMOTOPHOI'O paBBUTHUS

I51g OOBEeKTMBHOM OLEHKM HEeVPOPa3BUTUMHEIX MCXOHNOB y IHeTeM
IIOCJle KapIUMOXUPYPTIMUECKUX BMeWAaTeJIbCTB WMMPOKO IIPUMEHSITCS
CTAHIOAPTUBMPOBAHHEE I[ICUXOMEeTpPpMUEeCKMe mKaJikl. Ha nOpoTaxeHuu
MHOTHMX JIeT HamboJiee pacClHpOCTPaHEHHEIM MHCTPYMEHTOM SABJIAJIacCh
wkaja Bayley-III. OOHaAKO pAll MCCIJENOBaHMM II0Kas3aJl TEeHIEHLMIO
OAHHOM BEepCUMM K 3aBHIIEHUID Pe3yJIbTATOB IIPM OLEHKEe OTIEeJIbHBIX
KOTHUTUBHEX ¥ MOTOPHHIX QYyHKUMM, UYTO MOIJIO IIPUBOIUTL K
HEeIOOOLIeHKE BLHIPAXEHHOCTM HapymeHun [2].

B HacTosamee BpeMa Bce 0OoJiee MMPOKOE pPacCHpOCTPaHEeHMe
nojiydyaeT mKaJja Bayley-1V, obJamamnmas yJIJTydlle HHEIMU
IICUXOMETPUUECKUMM XapPaKTepUCTUKaMM M [103BoJidwnumas Oojiee TOUHO
BEHIABJIATHL KOTHUTUBHEIE, pPeUEBHEe UM MOTOPHHE HapPyEeHUS pPaHHETO
BOospacTta [1,2].

Cpenu ©QakToOpOB, TINOTEHLMAJIbHO CBSA3aHHBIX C YXYyOIIEHUEM
IokazaTeJIeEM HeEMPOPas3BUTHUS y HOeTeM IIocJie 3TaNHoIro JieueHus BIIC,

paccMaTpmUBanTCH IPONOIXUTESILHOCTD VMICKYCCTBEHHOTO
KpopooOOpalueHms, BEIPAXEHHOCTD [IepMroNepPalMOHHBIX
I'eMOIVMHaMMNUEe CKMX HapymeHM:rZ, ocobeHHOCTHU TEeUYeHMd
[IOCJIEONEePalMOHHOTO  [epuona, a Takxe BHCOKAadg CcyMMapHas
SKCHOBULIMSA aHeCTesMOJIOTMUYeCKUxX MnpenapaTtos [2,3,6]. OmHako

BKJIQI KaxIOT'O M3 YKa3aHHBIX GaKTOPOB TpebyeT OaljilbHEeMIeTro
UIYyUEeHUS .

6. CrpaTermumn MMHVMM3ALUA PUCKOB u IepCIreKTUBHEIE
HanpagBJIEHUS
CoBpeMeHHasa rnapanurMa IeTCKOM KapIVOaHeCTEe3UOJIOTUN

HalopakJjieHa Ha MMHMMMI3ALMIO 0G0apMaKOJOIMYECKOM TOKCHUYUHOCTU 0es
yilepba I0Jjsa alekKBaTHOCTM O00es30onMBaHMSA. BenymmMm TpeHIOOM cTajla
KOHLIeNIIUA MYJIb TMMOOAaJIbHOM onMommn-— n rasz-cbeperawpumen
aHecTe3un. CHUXEHUS KYyMYJIATMBHOM HO3B MHIAJSUMOHHEIX aTl'€HTOB
yoaeTcsa OOCTMYbL 23a CUYeT AaKTMBHOI'O BHEIOPEHUS PeTMOHAPHBIX
MeTOIOB aHalibTesuu [4]. lIpuMmMeHeHMe O(aclMaJibHBIX OJiokal, TaKux
kak FESP-0Ojok (6okala TIpPOCTpPaHCTBa pa3rmbaTeser CIMHB) U
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pecto-intercostal 6JI0K, IO3BOJIAET BHAUMTEJIBHO CHU3UTH
NOTPEOHOCTH B CUCTEMHBIX aHecTeTukKax u onmvoumax B
IepuonepauMoHHoM nepuome [4, 13].

BTopemM BaxXHeNIMM HallpaBJIEHUEM ABJIIETCH TapI'eTHHN

HEVMPOMOHUTOPMHI'. CoueTaHHOe MCIOoJIb30BaHMe NIRS @mJjs KOHTpPOJS
HepebpallbHOTO KPOBOTOKA M OMUCIEKTpAaJIbHOI'O MHIekca (BIS) nnsa
MOHUTOPMHTA TIJIyOMHEL aHeCTe3MM I[I03BOJISEeT KIMHMLUMCTaM CTpOIo
TUTPOBATH [NOHaudy ceBoOQJypaHa, muszberad HeOoNnpaBIaHHO IJIyDOKMX
CTaIu¥ Hapko3a U MUHUMMUBUPYS MAK-uace [6]. Takxe aKTUBHO
n3ydanTCcsa CBOMCTBa IeKCMeIeTOMMIOMHa KaK I[IOTEHUMAaJIbHOT'O
HeVpPONpOTEeKTOopa, CIOCODHOTO CHMXATh MHIOYUMPOBAHHHM KeTaMMWHOM
¥ TasaMmM alolTo3 HeMpoHOB [5, 13].

6.1. OrpaHmMuyeHUs CYUWECTBYKHILMX MUCCIefOBaHUM

HecMoTpsa Ha 3HAUUTEJIBHEIM OOBEM DBKCIEPMMEHTAaJIbHBIX IJaHHBIX,
BONIPOC O BIMAHUM KYyMYJISTUBHOM S2KCIO3ULIUM ODIMX aHEeCTEeTMKOB Ha
OOJITOCPOYHOE HEVPONCUXUUECKOEe pa3BuUTHUE neren nocJse
KapOMOXUPYPTUUECKUX BMellaTeJIbCTB ocTaeTcs OVCKYCCUMOHHBIM
[3,5].

VHTepnpeTaumsa pPes3yJIbTATOB 3aTPYyIOHSETCHS HEBO3MOXHOCTHIO

TIOJIHOT'O pasneJyieHud 20bexTOB aHecTe3uu, UCKYCCTBEHHOTO
KpoBoOODpalleHMSa, BPOXIEHHOM TUIIOKCEMUM, T'€HETHUUEeCKMUX O(GaKTOpPOB
¥ IIOCJIEONEPALMOHHEX OCJIOXHEHUI. Kpome TOTO, OOJILIIMHCTBO

VMEKRIMXCHA MCCJIeNOBaHUM HOCUT HaOIoOaTeJIbHBEM XapaKTep, YTo
OTpaHUUYMBaAET BO3MOXHOCTEL YCTAHOBJIEHUSA IPUUMHHO-CJIE€ICTBEHHBIX
ceazem [2,3,5].

HeoB®x0onOuMEl naJjibHeNmme MHOT'OLIEHTPOBEIE IIPOCIIEKTUBHEIE
MCCIIenoBaHmsa C OJIMTEJIbHEIM KaTaMHEeCTMUECKMM  HaOJIIOeHMeEM
IalMeHTOB oJisd BoJsiee TOUHOM OLIEHKU BKJIAOa OTIOEeJIbHBIX
KOMIIOHEHTOB aHEeCTEe3MOJIOTUMUECKOTO obecrnedeHusa B QOpMMPOBaHUE
MCXOIOOB IICUXOMOTOPHOTO Pa3BUTUA.

7. BaksamoueHue

KyMynnaTuBHOE BOBIENCTRBHUE obmmx AQHECTETUKOB Yy
HOBOPOXIEHHEIX, IIepeHeCcmmx 3TAaIlHEE KapOMoXUpypIudecKkue
BMellaTeJIbCTBa, PaccMaTpMBaeTCsa Kak OIMH U3 IIOTEeHLMAJIbHEIX
baxTOpPOB pucka HeDJIaTONPUATHEX NCXOOOB IICUXOMOTOPHOTO
pazBuTusa [3,5,6]. BMecTe C TeM CYHECTBEHHYK POJIb UIPAKT
OCOBDOEHHOCTHU BPOXIOEHHOT O nopoka cepnua, MCKYCCTBEHHOE
KpoBooDpalleHMe, CUCTEMHBENM BOCHAJUTEJbHENM OTBET UM HapyleHUS
LepebpalibHOM nepdbysum [3,6].

CoBpeMeHHEHEe cTpaTermmn HeJVPONpOTEeKUUN IOJIKHEL OBITH
HalpaBJIEHE! Ha VHOVBUIOYaJIM3aLMI0 aHeCTe3MOJIOTUUECKOTO
obecrnedueHMsa, CHMWXEHMEe CyMMapHOM 0(apMaKOJOTMUECKOM HaTpy3KH,
IpUMeHeHMEe MYyJIbTUMMOIOAJIbHOY aHaJIbT'e€3UM M UCIIOJIbL30BaHME MEeTOIOB

TApPTeTHOT'O  HEMPOMOHUTOPUHTA [4,6,13]. Ijisg  oOKOHYATeJIbHOMU
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OLIEHKM BKJIaa OTIEJIbHEX aHeCTeTUMKOB HeOoOXOIOMMEl IaJibHeMue
KPYIIHBEIE KIJIMHUMYECKME MCCJIegOBaHMA C IOJIMTEJIbHBIM HabOJIeHMEM

IIalLlIEHTOB .
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HeratuBHi Hacnigkm rnobanbHowo
norenniHHA

CaBuyk €sreHin BiktopisHa', KyaHeuosa ApiHva OmurpisHaZ,
Baranin Hikita Iropsosuy?®

! crapumit BMKJAamad kadpenpu «Besneka XUTTENIANBHOCTL, ekKojioria Ta ximiax;

Omecbkmif HalllOHaJIbLHMY MOPCEKMM yHIBepcuTeT; YKpalHa

2 crynmeHTka I Kypcy;

Omecbkmi HaljlOHAJIBHMI MOPCLKMI yHIBepcuTeT,; YKpalHa

3 crynmenT I Kypcy;
OmecekMit HalllOHAJIBHMI MOPCEKMII yHIBepcuTer, YKpaiHa

Anoranis. CBiT BCe Ime BHAXOOMUTLCA Ha WIAXYy OO KaTacTpodiuyHoro mnimBumeHHS
TeMnepaTypu Ha 2,6 °C, OCKiJIbKM KpaiHM He B34AIM Ha cebe HJOCTATHBO XOPCTKUX
KJIiMaTHMUHMX 3000B’ g93aHb, TOI1l SK BUKMIM B1I BMKOMNHOI'O IajiMBa OOCAIJIM PEKOPIOHOTO
piBHa. HesBaxawouM Ha CBOI 0O0ilgHKM, HOB1 MJlaHM CKOPOUYEHHS BUKMIIB, NOpeIcTaBiieHi
Ha KJIiMaTuuHuMx neperosopax COP30, mo Binbynmcs B Bpaswmnil 6-21 smwmcromazma 2025
POKYy, Majio mo 3pobuiay g 3anobiraHHga HebeszneuHoMmy ITJIO0aJIbHOMY HATP1BY UYEeTBEpPTUM
pPik mocnisb. OuikyeTbCA, WO IO KiHLUSA CTOJiTTA CBiT HarpieTbca Ha 2,6 °C MOPiBHAHO
3 moiHmycTplanbHMMM YacaMuM - TakKui Xe [OPOTHO3 MNiABMIIEHHS TeMIepaTypy MUHYJIOTO
poky. ler piBeHb HATPiBY JEeIrkKOo OoJjla€ TI'PaHMUYH]l 3BHAUYEHHs, BCTAHOBJeH1 IlapM3bKO0
KJI1iMaTUUHOKL YTONOK, 3 SKMM I[OTOoOMIacsa KOXHa KpaiHa, 1 mnpuBeme CBIT OO HOBOIL
xKaTacTpodiuHOl enoxy eKCTPeMalJIbHMX [IOTONHMX YMOB Ta CEPMO3HMX TPYIOHOWI1B.

KnouoBi cioBa: [lapm3bka KjalMaTHMyHa yroma, MN1ABMUIIEHHS PI1BHS MOps, TAHEHHS BI1UHOI
Mep3JI0TH, AakKTMB13aris »JaBHIX MIKpoopraHisMiB, I[IOBEHI, HNOCyxw, JI1COBI mHoxexi,
BIOPOB’ A JIOACTBA, E€KOJOoriuHil 6IixeHIli, eKOHOMIYHA Kpm3a CBITOBOI E€KOHOMIKH. .

3a Tapu3bKOK0 KJIiMaTMUHOKL yronon [1] KpalHM IOBMHHI
pPeryJgapHO OHOBJIOBATM CBOI1 HalLloHaJNBHI IJIaHM 31 CKOPOUEHHS
BUKMOiB. Ha norouHoMy payHmi COP30 y 2025 poui nume OJIMU3BKO
100 xpalH nomajM OHOBJIeH1 HalloHaNbHI1 [JIaHM CKOPOUYEHHSHA
BUKUOIB, ajie 1X 3YyCuJIb HEeOOCTATHLO IJIS NPOTUMIOII KJIiMaTMUHIN
Kprz3i. KpiM TOTO, 3a3HadaeTbCsd, IO HABiThH 3a CLEeHapleM uMCTOIO
HyJILOBOTO PiBHA BUKUILB MNEpPCHeKTMBU HOOTipmmimca mo 2,2 °C
uepes Buxin CHA 3 Ilapu3bKO1l KJIIMAaTMUYHOL YIOIM Ta I[IOJI1iTUKMU
npesuneHTa JoHajibmna Tpawmmna, SKMM Has3BaB KJI1MaATUUHY KPUBY
«MicTudpikauiewn» Ta Baxkaukar 30impmmTM OypiHHS HaAdTM Ta Tal’y
gk y CIIA Ta 1 B yCchbOMy CBiTi. ¥ ToM Xe uyac, 3aBIOSKUM PO3BBUTKY
UyCcTOl eHepreTMKM Ta CKOPOUEHHS  BMKOPMCTaHHA  ByI'iJjjg,
ouikyBaHe ryobaJsibHe oTernJyiHusA 3HU3UIIOCSH IIOP1BHSAHO 3

1 This work 1s distributed under the terms of the Creative
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nporHosoM 3,6 °C Ha 2100 pik, 3pobjeHMM Ha I[OYaATKy mil
Mapu3bpkol kJimMaTuMuHOl yroau. lle noB’ A3aHO 3 Pi3KMM 3POCTaHHAM
TeMII1B BIPOBAIXEeHHS E€KOJIOI'1YHO UMCTOIL eHepI'lil Ta CKOPOYUEeHHSM
BUKOPUCTAHHA BYyT'ijjig, HaMOpyOHI1WOTO 3 BMUKOIHMX BMI1B IaJlMBa.

Ane, mnopu Yyci Bycuyig CBiTOBOI1 CHinmbHOTM, € IeKijJbKa
npobyseM, OB’ g3aHMX 3 IJIODAJIbHMM IOTEIIiHHAM, HSK1 HoTpiOHO
BUplmyBaTy BXe CboronHl: mninBumleHHS pPiBHA MOpP1iB, TaHEHHS
BiuHOI Meps3J0OTM B APKTUKM, IOCyXa Y CIlJIbCBKOTOCIONAPCHKUX
perioHax, JicoBi mnoxexi, 3aTONJIEHHS I'yCTOHACEJIeHMX PerioHiB,
npobjeMy 13 370pOoB’ AM, €KOHOMiuHa Kpusa.

OakTUMUYHMY PiBeHb MOpPS Ha IIJIaHeT1 CbOI'OOH1 BXe BHAUHO
BUIMY, HIiX 1le T[POTHOBYyBaau Oararto kjaimaTosorie. Ipo ue
cBiguaThb pPesyJibTaTu HOBOTO HAayKOBOTO OociimkeHHd [2].
MixHapomoHa KOMaHIa BUYEHMX BUMABMIIA, MO HoHanm 99 % cydyacHUX
HayKOBMX OL1HOK 3arpos Bln mnineBumeHHS pPiBHA Mops MicTaTh
CUCTEMHY IIOMUJIKY. PeaJibHUNM piBeHb BoOmu Oijna ©Oeperis vy
cepemHbOMy Ha 24-27 cM BummMi, HiXx TOM, 3 gKOT'O BUXOIATH
OinpmwicTes DOCHiIDHMKIB y CBOIX pos3paxyHKax. Y IOeskux perioHax,
ocoBnmMBO y KpalHax ImobanvHOoTo IIiBOHs, pPi3HMLS carae noHanm 1
MeETP, a B OKpeMuMx Toukax — no 7,6 MeTpa. le o3Hauae, o
Minp¥MoHM Juomem 1 Tmcaul kBanpaTHMX KijiomeTpiB cymi  Bxe
cboromHi HabaraTo OJamxuili 1o BOIOM, HIiX I[IOoKasyBaJiM IIolIepenHi
POBPaxXyHKM.

BimpmicTe mocnimkens (90,6 %) BUKOPUCTOBYBAJNIM TJioDaJIbHI
TeoinmHl MOIenl fK «HYJIbBOBY» BMCOTM MOpsS. I['eolnm — TeopeTHUHA
IIOBEPXHSA, WO 1MiTye cepenHin piBeHb OkeaHy 0e3 ypaxyBaHHS
Teuin, BiTpy Ta i1HIMX OMHaMiuHUX dakTopir. HacnpaBmi x, BUeHUM
CJIin B1OWTOBXYyBAaTMCSA Bl peaJIbHOTO, a He TEOPeTUMUYHOTO PiBHS
MOpPS, IOKJIaIalnuyMChb Ha JaHl CyIOyTHUKOBOI anbTuMMeTpil Ta
NPUIIIIMBHUX CTaHUiM. [Ipy uboMy 73 $ HAayKOBUX IIpallb, MNPUCBAUYEHUX
npobyeMaM PiBHS MOpPsS, aBTOpPM B3arajll He BKaslsyBajM, LKy caMme
MOIEJIb BUCOTM OKeaHY BOHM BUKOPUCTOBYBadM. Jlume wMeHme 1 %
INOCJI1MXeHb TMNPaBUJIBHO OULI1HMIM QaKTUUYHMM PiBEeHb MOPS Ta BUCOTY
cymi .

Tor GakT, mo OiJbmMicTL JOCHIITHMKIB y CBOIxX poO3paxyHKax
IokJlamajiMcsa Ha HEeKOPpeKTH1 BuxXinHl @»maHi, poOuTh 11X IPOTHO3U
NPaKTUYHO MapPHMMM. ABTOPM HOBOTO MOOCJHIiIXEHHS BBaXakwTb, IO
TEOPEeTUUYHMY MNiOMOM P1iBHS MOPS Ha 1 MeTp BMIE IIOTOYHOT'O PiBHSA
(mo MoOXe cTaTmcd BXe IO KiHIg CcToJiTra 2a IIeCUMMI1CTUUHMMU
cueHapisaMmu) o3HauvaTuMe 3HAUHO ripmi Hacaingkm, Hix
OPOTHO3yBAaJoCcsa nmoci: Ha 31-37 % Oimpme cymi OOMHUTHLCS Iin
BOIOK (cTapl Momesii NPOTHOB3YITHL 3aTorjieHHa 460-670 Tmc. KM?
— MOXHa IOP1BHATHM 3 IJIOWEn YKpainwu),; Ha 48-68% Oijbume Jmomen
OyOoyTh 3MylleHl saaumuTy cBol OymouHky (TodTo Bim 77 mo 132
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MiJpVIOH1IB 0Cci® BaMicTe paxHime nporHoz0BaHMx 34-49 wMmiH) .
OcoBMBO MHOCTpaxmalnTbk KpalHm [IiBmeHHO-CxingHOI Asii: Tawm

Q

Jioma 3aTOIJIEHUMX TepuTopin 30ijgpmmTbcsa Ha 72-95 % HDOpPiBHSAHO

3 1CHyoOUMMM [OPOTHO3aMM, a KiJIbKiCTb JIOOer y 30H1 pPMBMKY — Ha
74-96 $. JocCJimxeHHS TaKOX TI[okaszajo, mo 45 pobiT, saxi

uuTyBainucsa B lMlocTii momoBimi MixypsZoBOLl IpylM eKCcIepTir 31
3M1HM KJIiIMATy, TAaKOX MiCcTATh L0 NOMMJIKY. Ille o3Hauae, mO HABLiTH
HaMaBToOpUTEeTHimi rioBanbHi OLliHKM PUBUKY MOXYTb OyTHU
3aHVXEHVMMA .

TaHeHHA B1YHOI Mep3JI0oTM B ApKTHIL BXe IaBHO HENOKOITb
BUEHUX Y KOHTEKCT1 TJIoBaJIbHOTO MNOTeNJiHHg. HoBe @pmocaimkeHHS
BUEHMX IMin kepiBHMUTBOM Mamkjia PoysniHza 3 MaccaudyCceTCbKOTO
yHiBepcuTeTy B AMXEPCT1 aHajlisye Len npouec He abCcTpPpakKTHO, a
came: piuka Ba piukowo, monHsa npoTrsaroMm Oinepme 40 poxie [3].
ApxTyuHl piluky BigirpaldTb HENPONOPL1iMHO BeJMKY POJb Y
ryobaJibHOMY kKpyroofiry Bomu. BOHM OPMHOCATBL B OkeaH OJIM3BKO
11 % BCBOTO pPIiYUKOBOTO CTOKY IIJJaHETM, Xoua caM I[IiBHIiUHUN
JIbOOOBUTUM OKeaH CTAaHOBUTHL Juime 1 % obcary CBiTOBOTO OKeaHYV.
CamMe TOMYy HABiTH HeBeIMK1 23MiHM y TOMy, IO HEeCyTb Piuxkm -—
IpicHa BOHa, MNOXUBHI PEUOBMHM UM BYIJIEUb — BI1OUYTHO BIIJIMBAKTDH
Ha MOPCbkil exkocucTeMMu. BepxHiNM map TPyHTY B ApPKTUIL, AKUMY
ILOP1YHO BaMepsae Ta BinoTae, IIOCTYIOBO cTae 1rambmmMm. TakuMm
UMHOM, Plk y plik Bce Oijblle DaBHLOT'O JIBOIY, WO 3aMepP3JI0 THUCAUI
POKiB TOMYy, HOTpamysge B piukm. A pasoM i3 HuM 1 ByIDJenb, wmo
JexaB y Mep3JI0T1 BecCh LieM dYac. APKTUUHUN OKeaH BXe OTPUMYE
HENPONOPLI1MHO BEJIMKY UYaCTKy PO3UMHEHOTO B pilukax BYyIJIELD.
YacTMHa LbOTO BYIJIELD B OKEeaHl MNepeTBOPKETLCSA Ha BYIJIEKUCIIUM
ras, NOCUJIIUYM ClipaJb TJIODAJIbHOTO IOTEeIJIiHHA.

Npami BuMipy B APKTHMYUHOMY pPeT'ioH1 Bkpal yTpyOHeH1 uepes
“oro BipmmajieHicTb, BlICYyTHiCcTh 1HOPACTPYKTYPM Ta CYBOPUM
kjniMaT. KinbxkicTh BMMipiB npo® pidukoBOI BOIM TYT HEe IOCTATHLO,
mo® KiJABKICHO OL1HMTM HAIOXOIXEHHS BYIJIEL B OKeaHM 3 ILLOTO
periony. Came TOMY  BuUeHi [IOKJIamanTbLCH Ha KoM’ oTepHe
MonmesoBaHHa «Momemnbs BOIHOTO 0OajlaHCy B1lUHOIL Meps3JIOTU» 3
pozninpHOK0 3maTHicTi 1 KM (paHlime cTaHIapT CTaHOBMB 25 kM),
K& BPaxoBYeE€ HAKONMMUYUEHHsS Ta TaHeHHS CHiTy, BMiHM akKTMBHOTO
mapy I'PYHTY, I[IOBEPXHEBUM CTik Ta rimpoJoriwo.

THIWOK NPoOJIeMO € akKTMBizauisa maBHix MikpoopraHizMir, gkxi
TUCAYOJIITTAMM 3ajIMIIAJIMCSa SBaMypOBaHMMM B IJMOOK1M Meps3JoTi

AJIACKM — BOHU «IIPOKUIANTLCH» BXEe NPOTATOM K1JIbKOX MicAuis. A
nicjasa pPO3MOPOXYBaHHS BOHM Binpasy [NOUMHAKTL BUBIJILHATHU
BYI‘J'IeKT/ICJ'H/HZ Iras. U;e IIOKaszaJin EKCIIEPVMMEHTU 3 JIBOOOBO—
TPYHTOBMMM kepHamy BikoM no 40 Twmcsay pokiB, B3ATUMM B
HAYKOBOMY TyHeJsi nobnmuzly M. depbenxc [4]. HOoCHimKeHHS OUOJIUB
1 7 2 This work is distributed under the terms of the Creative
Commons Attribution—-ShareAlike 4.0 International License

(https.//creativecommons.org/licenses/by—sa/4.0/).
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TpicTrarn Kepo i3 KanidopHiMCBKOI'O TEexXHOJIOT'1YHOTO 1HCTUTYTY.
Jloro xoMaHIa BMBYasa, AK MikpobM BMXMBAOTL y 3aMeps3iux, O1mgHux
KMCHEM yMOBax Ta SK BIlJHOBJIKKOTL aKTMBHICTH MHicJjig HATpiBaHHA.
NiBHiuHl TpyHTM MicTaTe ynBiul Oijbme opraHiyHOTO BYyITJIELIO,
Hix 3apasz € B aTMmochepi, TOMY HaBiTb MOT'O UYaCTKOBe
«POBBJIOKYBAHHA» MOXE INOCUJIMTU M[HAPHUKOBUM ebekT y Teri
ce30HM. Biuna wmepsJoTa BkpMBae 85 % Andgckmu. BinbmicTb
3aMeEPBIUX MapiB JeXuTb Ha TIMOMHI, KyOM THUCSYOJIIiTTAMM HEe
HaOXOoOuiaM KuceHb 1 cBiTso. Came TOMy CHiJBHOTM MikpoOiB Ha
UUx TJKbMHaAxX CYTTEBO B1lIOpisHAKWTHCA Bl NOBEPXHEBUX.

Bueni TpmMmalIM 3pas3ky OO WeCTM Micauis opm TemnepaTrypl 4-
12 °C y Oe3KMCHEBUX KaMepax. BOHM MapKyBajdu 1xX nenrepiem -
BaxK¥M BOIHeM, 1O HIO3BOJISE BlICTeXUTM YTBOPEHHS HOBUX
KJI1TMHHMX MeMOpaH. Bxe Ba nepmmii Micaub KJI1TMHM HeMOHCTPYBAaJM

IOBinbHY aKTMBAalLlo. Uepes IiBpPOKY CniJIBHOTHU
nepedopmMaTyRaIUCH, BTpavaay pPi3HOMaHiTTH Ta YTBOPKBAJIU
Biomnniekm. Came 1Le € O3HaAKOL Te, WO Mikpobu MNOBHiICTDO

BKJIIOUMJIMCHA y pPoboTy.

JocnimHMKM BimsHayvamwThb, IO APKTUUYHI CEe30HM MONOBXYKTLCH,
a TelJMM Oeplon TpMBae 3HauYHO poBue. lle @pmos3sosigse O1iJbwm
TIUOOKUM MapaM Mep3JI0TH PO3MOPOXYyBaATMCS HA IOOCTATHiM uwac, mood
MikpoOM NPOMIIIIM CBOK IIOB1JIbHY (azy OpoOyIXeHHS 1 oepeyuuiu Io
IIOBHOLIIHHOI aKTMBHOCT1i. BoIa Ta KMCEHBb ONyCKaKnTbCcd rJaudie,
BiOkpuBawuy »OOCTYIl OO CTAPOOaBHLOI OpraHikmu, sSKy Mikpo®wu
neperBopiTs Ha CO, Ta MeTaH.

BueHil monepemxawnTh, MO UMM IOBIIE TPMBATMME JI1TO Ha Ajmdgcui,
TuM OliJiblla 3arpo3a 3alyCKy HefesNeuHOTO MexaHizMy: umMm Oijbie
BigTae Mep3JjoTa, TUM Oijblle TasziB BUIOIJNAETBCH 1 TUM CUJIbHIiIE
nporpiBaeTbcsa APKTHUKA.

HoBe pmocnimxenHsa «Compound Climate Extremes group» lleHTpy
eKOJIOT1UHMX OoCJimkeHb iMeHl1 T'embpMronbuga vy HimMeuumui nig
KepiBHUILITBOM HOOKTOPa EMaHyejsie BEeBakBa Iokaz3ajio, Mo HebesneuHi
noromHi gBuma, 3a3BMUYaM MNOB’'g93aHi 3 CHMJIBHMM IJ00aJjibHUM
IIOTENJI1HHAM, MOXYyTb IIOYAaCTillaTM HAaB1Th OpM IIOMipHOMY PiBHI
HarpiBy. IHOCHiOHMKM BUSBUIM, IO CMEPTEeJIbH1 MoBeHl B MicTax i
xkaTacTpodiuHi mnocyx® B OCHOBHMX pPerioHax, WO BUPOOJISTH
CilnbCBKOTOCIONAPChKLI KYJBTYPM, MOXYTH YyIOAapPSTM uYacTime, HIX
BBaXxaJjiocsa PpaHime, Yy kJIiMaTMUHOMY CleHapil, koam 1iobalbHa
TeMrneparTypa cTabinizyerbca Ha piBH1 6im3bko 2 °C Bume 3a
OoiHmyCcTplianbHUM piBeHb. Te caMe CTOCYETHCS JI1COBUX IIOXEX,
aki npu cueHapii 2 °C MOXyTh OyTH Oijbll YacTuMM Ta PYMHIiBHMMMU,
Hix Hepenbauvanm BuUeHi.

Bueni BukopucTanm 50 kjIiMaTHUUHMX MOIeJyiel, ajie aHalllilyBaJu
iX OKpeMO, a He B cepelHboOMy. lle IO3BOJMIIO NODAUUTHM UWUPLINUI

This work is distributed under the terms of the Creative 1 7 3
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CIIEKTP MOXJIMBMX CLeHapile. I'pylna HOCHiOHMKIB 30cCepenmia yBary
Ha TPbLOX CEKTopax, OCOBNIMBO  BPal3JIMBMX OO  KOHKPETHUX
KJIIMaTUYHMX BIIJIMBIiB: T'yCTOHACEJIEH1 paroHM, SAK1 HaI3BUYUAWHO
COPUMHATIMBL @pmo pomiB 1 noBeHeM; XMTHMIL, Oinpm uyTamBi 1o
IOoCyxm; Ta Jicu, gkl 0coBaMBO CXMJIBHI OO PUBUKY JI1COBUX IIOXEX.
I KOXHOT'O CeKTopa OOCJHiOHUKM PaHXyBaJM pPes3yJIbTaTu CBOEL
MozmeJsii Bing HaMMEHWOTO BIIMBY OO HauOijgbmoro. IloTiM BOHU
MNOPiBHANM LEM PEeVTUMHT 3 KJI1MAaTUUHMMM PEe3yJIbTaTaMM, OTPMMaHUMM
IJIAXOM YyCepemHeHHs pesynbTaTiB 50 MomesieM MNOTENJIiHHA HWXUYe
3 °C ra 4 °C.

3a pesyJabTaTaMM IOOCJHiIXeHHs OyJiO BUABJIEHO, IO INOTEIJI1IHHSI
Ha 2 °C, AKe BBaXacThbCHd MOMIPHUM ClLEHaplieMm, MOXe CIPOBOKYyBaTU
KJIiMaTuuHi ABUIIA B KOXHOMY cekTopi, iife) BMBUAETLCH,
iHTEeHCHMBHICTE HAKMX CWJIBHO BlIpisHgeTbCca B 3ajIeXHOCT1 Biz
Mozmesii. le osBHadae, WO HABLlTH NPM IIOMiIpPHOMY MNOTEIUIiHHI icHYyEe
BeJIMKa HEeBUBHAYUEHI1CTh 1 MMPOKMUM CIHEKTP MOXIMBUX KJI1MaTUUHMUX
HacjainkiB, JOeski 3 HAKMX HACTiJgbKM X ekcTpeMmaJibHi  abo
excTpeMaJsibHimi, Hix TEe, o OOCJI1IOHMKM ouikyBaam Binm
norersiiHdg Ha 3 °C abo 4 °C Bume IOiHOyCTpiasbHOTO pPiBHA.

HOCHIiOHUKY BUABWUIIM, WO y I'yCTOHACEJIeHMX paloHax KiJbK1CTb
onamie Moxe 36imbumTMCh Ha 4-15 % npm noremsinHi Ha 2 °C
IIOP1iBHAHO 3 HNO1HOYCTPlaJIbHMMM yMOBaMM. 3T'iOHO 3 HOCJ1IXEeHHAM,
BeJIMKa KiJIbK1CTH onaznis y MicTrax MOXe CIPUYMHNUTU
xaTacTpodiuHili moBeH1, OCKIJIBKM IPOINYyCKHa CIPOMOXHI1CTH OpPEeHaXy
obMexeHa. HaMripmi cueHapil Oyam O1Jbll eKCTPEeMaJIbHMMM, HIX
3a3BUUal OUIKYyeThLCH MNPM MOTEerJiiHHi Huxde 3 °C, O0COBIMBO B
Ianii Ta BaxigHim yvacTuHil lHeHTpanbHOI Adpuxm [5].

[Tocyxu B OCHOBHUX perioHax BUPOIIYyBaHHS
ClIbCBKOTOCNIONAPCHKUX KYJIbTYP BUKJIMKAJIN HamOijabury
HEeBM3HAUEHICTL y MOOessax: Iedkil nokas3aju OOMeXeHWMM BIIJIMB, a
immi - npmbamsHo 1 13 4 - BKalYKOTb Ha Te, O INOCYXM IIpU
noremnaingi Huxue 2 °C MOXyTb OYTM TaKUMM X CepMos3HMMU abo
cepmosHimmMM, HiX Bas3BMUaAM OUiKyeTbLCS NPU NOTEIJIIHH1 Humxue 4
°C. Hambispmwe nocTpaxnajil perioHM 3a NpPOTrHO3aMu: LHIOIMCHKMUIMI
cyOkOoHTMHeHT, CxinHa Asig, niBmeHHuM cxin I[IiBmeHHOI AMEpUKM,
niBmeHHUM cxin ABcTpadnii, KaBxkas Ta UeHTpajlbHa dYacCTHHA
[IiBH1YHOI AMEPUKU.

Y JnicoBux perioHax WMOBipHicTL TOTO, O HOToma, o
BUKJIMKAE IOXexXy, MOXe CTaTM Takol X i1HTeHCcuBHOKL abo
iHTEeHCHMBHIWOK NpM MNOTEemnJjiHHi Hmxue 2 °C, npubmmsHo 1 3 3 °C,
nIepeBullye Te, MO 3as’BUUal OUikKyeTbCd Bim MoIesiel 3 HNOTelJIiHHAM
3 °C. Haubispm nocTpaxiajiMMy perioHaMu Yy HAWUIOXMYypPI1mmx
nporHozax Oynm Kanapma, LenrpanbHa Adpuka, HOiBHIUHMM CX1in
IiBmeHHOI AMepMKM, OiBHiuHMM cxinm €Bponm. Jlicu y UMX perioHax

1 4 This work 1s distributed under the terms of the Creative
7 Commons Attribution—-ShareAlike 4.0 International License
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€ HaVBaXJIVMBlIMMM NOTJIMHAYUAMM BYTJIEL, SK1 BXe 3a3Hal M 3HAUHUX
BTpaT 3a OCTAHH1 IBa OecATUIiTTAa.

Yoap 1mo 3m0pOoB’K0 JIOIEM B HACHIiOOK TJIoBaJIbHOTO IOTEIJI1HHS
Bynme MacmrabHMM: LOPOKY ZoXacTbcsa npubimszHo 250 Tucsau cMmepTelnt
yepes CIeKy, XBOpoOM Ta HelolmaHHS. Apeall NPOXMBAHHA KOMapis
POBWMPUTBECS Ha COTHLI Ta THCcAYl kijjoMeTpiB Ha [iBHiUY, WO
Ipu3Bene IO Pi3kKOoTro 3pPOCTaHHS BUIAOKIB Mandpll Ta JIMXOMaHKMU
HeHre.

KnimaTnuHa kaTacTpoba 3arpoxye kKaTakjgiszamamm, OimHicTi Ta
mMacoBow Mirpauiewn. Oo 300 MiH 0cif® MOXYyTb CTATM KJI1MaTUUHUMU
BixeHUsIMM, a KOHKypeHIisa =2Ba Bomy Ta Ixy B Adbpuui Ta Ha
BaysepkoMy Cxomil CIHpPOBOKy€ HOB1 kOHOIikTM Ta BiMHM. Bueni Ha
OCHOB1 1cHymuUmMX MomeJiey [6] NOPOTHO3YKTHL WMKOOY CBiTOBiM
exoHOMili, mo MOXHAa HOPiBHATM 3 Besmkowo nenpeciewn 1929 poky,
ato BTpaTy noHan 10 % ceiToBOTrO OararcTBa Ha MNOCTIiMHIM OCHOBI.

Yci pesynbTaTM OOCJAimXeHb 3a Pi3HMMM TpylaMu [IOKABHUKIB
NigTBepOXylTh HEeOOX1OHIiCTE OOMEeXeHHS MNOTEIJIIHHSA BHAYUHO HIKUE
2 °C. AKWO BUKMAM Pi3KO HE CKOPOTATHLCH BXE HAMOIMKUMMM POKaMM,
KJIiMaTMyHa CcuUcCTeMa 3eMyil nepemse y CTaH HE3BOPOTHUX 3MiH.
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Abstract. The field of ©power line upkeep has undergone a significant
transformation recently, shifting towards automated inspection driven by computer
vision. To ensure the dependability, safety, and long-term viability of

electricity transmission, a vast repository of video and image data is now
indispensable. Current scholarly work has placed a strong emphasis on leveraging
deep learning methodologies to refine power line inspection procedures. This paper
presents a thorough examination of prior research, intended to assist both
academic and industrial professionals in creating more advanced deep learning-
based systems for the analysis of power line information. We have scrutinized the
standard phases involved in power line data analysis and have systematically
organized the existing body of research into two primary categories: identifying
components and pinpointing defects. A detailed overview of the various approaches
and techniques utilized within these domains has been compiled, offering insights
into their operational principles and practical applications.

Introduction: Electric power transmission networks form
the basis of modern electrical systems. Their stable operation
depends on the integrity of many elements, such as cables,
insulators, supports, and related equipment. Given the impact

of adverse environmental factors, these assets are
susceptible to wear, pollution, and structural failure.
Malfunctions can lead to power outages, financial
consequences, and risks to public safety. Therefore,
effective examination and patient care are of paramount
importance.

Traditional inspection methods include manual ground
surveys and aerial helicopter patrols. Although these methods
have proven to be effective, they are expensive, time-
consuming, and involve certain risks. Recent advances in
computer vision, unmanned aerial vehicles (UAVs), and deep

1 This work 1s distributed under the terms of the Creative
7 6 Commons Attribution—-ShareAlike 4.0 International License
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learning have paved the way for the development of automated
control systems capable of processing significant amounts of
visual data with a high degree of accuracy.
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Figure 1
Block Diagram of an automated multi-modal power line inspection system

Automated control system: A typical automated control
system consists of four key steps: data collection, data
preprocessing, component identification, and defect
assessment. Visual data is collected using a variety of
platforms, including unmanned aerial vehicles, helicopters,
ground vehicles, stationary cameras, or robotic devices.
Preprocessing steps such as noise reduction, contrast
enhancement, and geometric correction are used to improve
image quality before analysis.

Subsequently, deep learning models are used to accurately
identify the components of power transmission lines and assess
their condition. Object detection algorithms are used to
determine the location of equipment, and classification and
segmentation networks detect the presence of any anomalies.
This systematic approach significantly reduces the need for
manual labor and increases the overall effectiveness of the
control process.

Visualization technologies and datasets: Visible 1light
visualization continues to be the predominant control method
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due to 1its accessibility. However, the use of additional
sensor technologies allows us to obtain additional valuable
information. For example, infrared thermography is effective
at detecting areas with increased heat and electrical
anomalies.

Infrared thermography is effective for detecting
overheating and electrical faults. Ultraviolet radiation is
used to detect corona discharges, and X-ray inspection reveals
internal structural defects. LiDAR technology provides
accurate 3D reconstruction and monitoring of vegetation
around power lines.

The development of deep learning methods depends heavily
on high-quality datasets with annotations. Publicly available
datasets mainly include images of insulators, conductors, and
supports, but their total size is still limited. The lack of
large-scale reference datasets remains a significant obstacle
to further progress in this area.

Edge Detection Background Subtraction
Figure 2
Example of different image enhancement techniques used for power line
inspection

Deep Learning for Component Detection: Deep learning has
demonstrated impressive results 1in detecting power line
components. Models such as YOLO, Faster R-CNN, SSD, and
transformer-based detectors are widely used to identify

1 This work 1s distributed under the terms of the Creative
7 8 Commons Attribution—-ShareAlike 4.0 International License
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insulators, conductors, supports, and fittings. Among them,
the most developed field is the detection of insulators, and
numerous studies show that the detection accuracy exceeds
90%.

It is more difficult to detect smaller components such as
bolts, shock absorbers, suspension clamps and wires, as these
elements often occupy only a small part of aerial photographs.
To expand the detection capabilities, the researchers have
implemented attention concentration mechanisms, object
integration methods, and multiscale learning strategies.
Recent research has also explored approaches to self-learning
and meta-learning to reduce reliance on large labeled
datasets.

Deep learning for fault diagnosis: Fault diagnosis is
another key application of deep learning in the inspection of
power transmission lines. The research focused on detecting
surface contamination, cracks, missing insulation caps, self-
explosion defects, aging of conductors, corrosion, vegetation
penetration and damage to supports.

Both classification methods and object detection methods
have shown high efficiency. Architectures including
convolutional neural networks, variants of ResNet,
EfficientNet, MobileNet, and models with extended attention
have made it possible to achieve high accuracy in recognizing
various types of faults. Segmentation-based methods make it
possible to localize defects at the pixel level, providing
more detailed data for maintenance decisions.

Challenges and directions for the future: Despite notable
achievements, some challenges remain. Detecting small objects
remains a major challenge, as many defects cover only a few
pixels in high-resolution images. The variability of weather,
lighting, background, and viewing angles further complicates
the generalization of models.

The creation of larger and more diverse datasets, the
development of lightweight models suitable for deployment on
peripheral devices, and the integration of multimodal sensing
technologies should be ©priorities for future efforts.
Transformer models, self-supervised learning, low-cost
learning, and collaboration platforms 1in advanced cloud
environments are expected to gain increasing importance. In
addition, special attention will be paid to understandable
artificial intelligence, which will increase the transparency
and reliability of models.Here are some ways to paraphrase
the provided text, focusing on conveying the same meaning in

This work is distributed under the terms of the Creative 1 7 9
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 11th International
Scientific and Practical Conference
«Recent Scientific Investigation» NO

(June 26-28, 2025). 300
Oslo, Norway

INTERCONF

SoenTIF PubLiHNG CenTe

ENERGETICS

different formulations.

Conclusion: Deep learning has fundamentally changed the
power line monitoring system, making it possible to automate
the detection of components and the accurate diagnosis of
defects. The combination of advanced imaging technologies,
unmanned aerial vehicle platforms, and modern computer vision
algorithms has significantly increased the efficiency,
reliability, and safety of monitoring. Despite ongoing
challenges related to data availability, miniaturized object
detection, and real-time deployment, continued advances in
machine learning and sensor technology are expected to
accelerate the adoption of intelligent control systems in the
energy industry."
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YaockoHaneHHA eneKrTponpuseoga
pemcmMmycoBOro Bepcrara

Nypoe Anaronin Netpoeuu’, CaBuenko Oner Banepinosuu?

! kaHIMOAT TEeXHI1uHMX Hayk, nOpodecop;

HarjioHanbHMI yHIBepcuTeT KopabsebynyBaHHS 1M. anMm. MakapoBa; YkpaiHa

? zaBigyBau jabopaTopisammu kadenpu aBTOMATUKMA;
HanioHanbHM yHIBepcurTeT kKopabiebynyBaHHS iM. anM. MakapoBa, Ykpaiha

Anoranis. I[IpoBeneHO aHayiiz poBOTM CHUCTEeMM KEepPyBAaHHS eJIEKTpOoNpMBOIa Homadi
percMycoBOI'O BepcTrara.

KnioyoBi cmoBa: percMyCOBMIM BEpPCTAaT, EJEeKTPONPMUBON, IHNepexinHa XapaKTepuCTukKa,
MaTeMaTHMyHe MONEJIOBaHHS, MNOKA3HMKM SKOCTI1 CHUCTeMM KepyBaHHS, HEeJI1HiMHa cucTeMa.

AKTyaJIbHICTb poboTu nojiarae N4 nimBuimeHH1
eHeproedekTUBHOCT1, HaOiMHOCT1, epProHOMiuUHOCTI Ta PO3MWMPEHHS
byHKL10HANBHUX MOXJIMBOCTEM pPOOOTU PEeMCMyCOBOI'O BepcCTaTa.

Bamaua poboTM — MOINEPH13YyBaTM CUCTEMY KEepyBaHHS IMIPUBOLY
nomadi pemcMycoBOIT'O BepcTaTy. B poboTi [NpoBemeHO CHUHTESR
CUCTEMM  aBTOMATUUHOTO KepyBaHHS, a , TAKOX  POBPaAXyHOK
napamMeTpiB eJIeKTponpuBoma. PospobljieHa MaTeMaTuuHa MONeJb
CUCTeMM KepyBaHHS, WBUIOKICTIO eJIEKTPONPUBONY . LOCH1IXEeHO BIIJIUB
napamMeTpis perynaTropa Ha IIOKA3HUKU axKocTi nepexinHmUx
npouecis.

PericMmycoBuMy onHoOiuHmMM BepcTaT CP-6-9 npmM3HAUEHUM IJId
IIO3IOOBXHLOTO, OHOHOCTOPOHHBLOT'O CTPYT'aHHS B PO3Mip IO TOBIMHI
Bin 5 mo 200 MM TIOBEPXOHB IIJIOCKMX 3ar'OTOBOK WMMPUHOK IO
630 wMM. PewmcmycoBuimt BepcTaT CP-6-9 cCcayxmuTh OJS IIJIOCKOTO
CTpyTraHHA (bpesepyBaHHA) IOWOK, OpyciB abo mMTiB B PO3Mip IO
TOBIIMH1. 3acTOCOBYyeTbCHS Ha HOiampmueMcTBax 1 B Lexax IO
BUPOOHUILITBY CTOJAPHUM-OYINiBeNbHUX BUPOOiB, KJIEEHUX MWUTIiB,
BUT'OTOBJIEHHS MeOJiB, »OepeB'gHOTO OOMOOYIOiBHMILTBA 1 B 1H.

IOns wMmomepHizauii npmBOIa IOoHmaul pPencMycoOBOT'O BepcTara
OyJsio oOOpaHO UNCTOTHUM IepeTBopiooBau Simphoenix E500-4T0015B
1,5xBT 380 B[2], g9Kku¥ ODigTpuMMy€E€ BEKTOPHY CUCTEMY KepyBaHHS.

KarajioxHi @maHH1 »OBMT'YHa Ta IapaMeTpM CxXeMM 3aMileHHS
3BeIeHO y Tabauuio
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Tabsmis 1
KaTanoxHi maHHiI ABMI'yHA Ta napaMeTpPM CXEeMM POBPaxyHKY

KaTajoxHi maHHl OBUTYHAa

HoMinanbpHa moTyxHicCTb Py = 1100 Bt
KK ng = 0,75
KoedinieHT noryxHOCTI cospy = 0,81
KinmexicTe map noJsimocis P =2
CMHXPOHHA uYacToTa ofepTaHHS n, = 1500 06/xB
HoMiHajibHa yYacToTa oBepTaHHS ny = 1460 06/xB
KpaTHiCTh MNYyCKOBOTO CTPYMY K, =74
KpaTHiCcThP MaKCMMAJIbLHOT'O MOMEHTY Ky =33
KpaTHiCcThE NYCKOBOT'O MOMEHTY Kg=2,5
MoMeHT i1Heplll IOBUIT'YHa ]LLB = 0,0032 krm?
KKI mpr yacTKOBOMY HaBaHTaXeHHI No75 = 0,76
KoedinieHT MOTYXHOCTI1 MIPM UYaCTKOBOMY cos@g 75 = 0,73
HaBaHTaxXeHH1

[lapaMeTpy CxXeMM BaMilleHHS, OTPMMAaH1l Nicisa PO3PaxyHKy

HoMizaysibHa yacToTa obepTaHHS poTopa wy = 152,891 pag/c
HoMiHaJBHUI MOMEHT My = 7,19 Hm
[IyCKOBMII MOMEHT Mp = 17.99 Hm
KpUTHUYHUY MOMEHT M, = 23.74 Hm
HoMiHaNpHMUIM CTPYyM CTaTopa Iy =2.754A
HoMiHaJIbHE KOB3aHHS Sy = 0.02667
AKTMBHMM OINip craropa Ry = 6.418628 Om
AKTUBHUM OIip poTopa R, = 2.400803 Om
PeakTuBHMM OIip craropa X; = 4.193709 Om
PeakTUBHMI ONip poTopa X, =5.791313 Om
Onip B3aemMoinmyxiii X, = 135.001458 Om
[IoBHa 1HOYKTMBHiICTBH cCTaTopa Ls = 0.443072TH
[IoBHA 1HIOYKTMBHiICTBH poTOpa L, =0.448157TH
BzaeMHa 1HOYKTMBHICTE cTaTopa 1 poTopa L, =0.429723TH
KoebiunienT mMarHiTHOTO 3B’ 43Ky CTaTopa ks = 0.9699
KoebiuienT marHiTHOTO 3B’ 43Ky pOoTOpa k, = 0.9589
KoebiuieHT po3CilBaHHSA MallMHU o =0,070023

[Micna po3paxyHKy BCix BeJMUMH, SK1 BXOIOATH B CTPYKTYPHY
cxemy [3], HeoOXiOHO MimCcTaBUTU 1IX B MOIEJIb BEKTOPHOIL CUCTEMU
KepyBaHHS (puc. 1). IlpoBecTM MOIEJIOBAHHS Ta OTpuMaTy Ipadik
nepexingHmMx npouecie. Po3paxyHkOB1 maHHl kxoebiuieHTirB cucTemu
OyJjio 3BemeHo B Tabjauuo 2.

1 2 This work 1s distributed under the terms of the Creative
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PucyHok 1

cucTeMM MM OTpuMadau Tpadixu

B pesynbTaTi MOIENIOBAHHS
2.

nepexigHMx OpoueciB, gkl Ioka3aHO Ha pUC.
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PucyHok 2
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BrCHOBOK
Y poboTi BUpimeHO 23BaBIOaHHS MOIOepHizauil eJexTponpuBOLY
nomadyi percMyCcoBOTO BepcTaTa. BMKOHAHO aHajiz icHyouol
cucTeMu Hnpmueonmy, OOIpyHToOBaHo BuOip TexHiuHMX pilleHs Ta
PO3pOBIIeHO bYyHKII1OHANBHY cxemy aABTOMATUSR0BAHOTO
enexkTponpueony [4, 5]. IlpoBemeHl po3paxyHKM Ta MaTeMaTUUHE
MOOEJIIOBaHHSHA OO3BOJINIIM O i1HUTHU craTuuHi Ta oyHamMiuni

XapakKTepUCTUKM CUCTEMM, pPel3yJabTaTu [AKMUX IOigTBepnouian 11
npaue3naTHicTs, CcTidkicTe 1 BigmoBimHiCTE TEeXHIUHMX BUMOT.

BcTaHOBIJIEHO, o 3arnporoHOBaHa MonmepHizalisa 3abesneuye
CIPOLEHHH KOHCTPYKIL1I eJIeKTPOIPUBOLNY tes IoTipmeHHS
eKCIJTyaTalllMHUX Ta TEXHOJIOT 1 UHUX MOKAa3HMKI1B BepcrTara.

OTpmMaHl pesyJabTaTM CBiauaTes NHOPO IJOUIJBHICTE BacCTOCYBAaHHS
PO3POBIIEHOTO pimeHHs Ta MOXJIMBOCT 1 Moro NIPaKTUUHOTI'O
BIPOBAIXEHHS IJId [N1OBMIIEHHS HaOiMHOCTi Ta ebexTmMBHOCT1 podoTm
obOJjlamHaHHA.
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One of the main challenges facing the modern chemical
industry 1is the development of catalytic processes that are
highly selective, environmentally friendly, and economically
efficient. In this regard, =zeolites have become one of the
most widely used catalyst materials in organic catalysis due
to their porous structure, high thermal stability, tunable
acidity, and molecular sieve properties. In recent years, the
modification of zeolite catalysts and the development of new
functional materials have significantly expanded their
application areas in organic synthesis and petrochemical
processes.

Zeolites are crystalline aluminosilicate materials
characterized by a three-dimensional porous framework. This
structure enables selective diffusion of reactant molecules
and promotes the formation of desired products. In particular,
ZS5M-5, Beta, Y, and Mordenite-type =zeolites exhibit high
catalytic activity in various organic transformations. Their
catalytic properties <can Dbe further improved through
adjustment of the Si/Al ratio, dealumination, metal
incorporation, and heterocatom substitution.

Currently, one of the most promising applications of
zeolites 1s the conversion of renewable oxygen-containing
feedstocks into valuable hydrocarbons. ZSM-5-based catalysts
demonstrate high selectivity in the conversion of bioethanol
into ethylene, propylene, and other 1light olefins. 1In
particular, zeolites modified with rare-earth metals such as
lanthanum (La), cerium (Ce), and neodymium (Nd) alter the
distribution of acidic sites, thereby enhancing catalyst
activity and stability. These properties play a crucial role
in the transformation of Dbioethanol into value-added
products.
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Another important application area of zeolite catalysts
is the synthesis of aromatic hydrocarbons. Modified ZSM-5
zeolites provide high yields of benzene, toluene, and xylenes
during the aromatization of methanol and bioethanol. These
products are essential feedstocks in the petrochemical
industry and are widely used in the production of plastics,
synthetic fibers, solvents, and numerous other wvaluable
chemicals.

Recent advances in the preparation of nanostructured
zeolites have led to significant improvements in their
catalytic performance. Nanosized zeolites reduce diffusion
limitations, increase the accessibility of active sites, and
consequently enhance catalytic activity. Furthermore, the
development of mesoporous and hierarchical zeolite materials
has opened new opportunities for the conversion of bulky
organic molecules. Materials such as MCM-41, SBA-15, and
hierarchical ZSM-5 have attracted considerable attention in
this field.

The use of zeolite catalysts in processes consistent with
the principles of green chemistry has also become an important
research area. The conversion of biomass-derived platform
molecules into fuels and chemicals, the transformation of
carbon dioxide 1into wvaluable organic compounds, and the
development of waste-free technologies represent key
directions of current research. Due to their high selectivity
and long-term stability, zeolite-based catalysts possess
significant potential for large-scale industrial
applications.

In conclusion, the modification of zeolite catalysts and
the development of new functional materials have considerably
broadened  their application possibilities in organic
catalysis. Research focused on the conversion of bioethanol
and other renewable feedstocks into wvaluable olefins and
aromatic hydrocarbons 1is of great importance for the
sustainable development of the energy and chemical
industries. The future development of novel multifunctional
zeolite-based catalytic systems 1is expected to contribute
significantly to green chemistry technologies and to the more
efficient utilization of renewable resources.

1 This work 1s distributed under the terms of the Creative
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According to the World Health Organization, approximately
55% of the territories of countries affected by prolonged
military conflicts are contaminated with heavy metals at
concentrations exceeding permissible limits, regardless of
the scale of military activity. The particular danger of heavy
metals lies in their ability to accumulate in 1living
organisms, become incorporated into metabolic pathways, form
highly toxic organometallic compounds, and undergo chemical
transformations while migrating between environmental
compartments without undergoing biological degradation. As a
result, they can cause both acute and chronic intoxication.

After accumulating in the soil, heavy metals migrate into
groundwater, enter plant tissues, and subsequently pass
through the food chain into the bodies of animals and humans.
The toxic effects of heavy metals on the central nervous
system, bone tissue, myocardium, and genome have been well
documented. Since Dbiological systems, including plants,
animals, and microorganisms, differ in their sensitivity to
heavy metal exposure, and environmental factors such as pH,
temperature, and the presence of other pollutants influence
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both toxicity and biological responses, an integrated
approach to studying the combined effects of heavy metals on
living organisms is warranted.

Lipoproteins are complex supramolecular structures
responsible for the transport of hydrophobic lipids in the
aqueous environment of the body. Their structure consists of
a hydrophobic core containing triglycerides and cholesteryl
esters, surrounded by an amphiphilic surface layer composed
of phospholipids, free cholesterol, and specific proteins
known as apolipoproteins. Several major classes of
lipoproteins are distinguished based on their density and
functional ©properties, including chylomicrons, very-low-

density lipoproteins (VLDL) , intermediate-density
lipoproteins (IDL), low-density lipoproteins (LDL), and high-
density lipoproteins (HDL). Each class performs specific

functions in lipid transport and metabolic regulation.

Low-density lipoproteins are the primary carriers of
cholesterol to peripheral tissues. Their structural basis is
apolipoprotein B-100, which mediates binding to LDL receptors
on the cell surface and subsequent endocytosis of lipoprotein
particles. Under physiological conditions, LDL plays a
crucial role in maintaining cell membrane integrity,
supporting the synthesis of steroid hormones, bile acids, and
vitamin D, and ensuring cellular adaptation to changes in the
body's energy requirements.

Alterations in the 1lipid profile, including changes 1in
LDL levels, are frequently observed during heavy metal
intoxication. One of the principal mechanisms underlying the
toxic effects of heavy metals is the induction of oxidative
stress. This process is characterized by excessive production
of reactive oxygen species and disruption of the balance
between prooxidant and antioxidant defense systems.
Experimental studies have demonstrated a decrease 1in the
activity of major antioxidant enzymes, including superoxide
dismutase, catalase, and glutathione peroxidase, following
exposure to heavy metals. Consequently, lipid peroxidation is
enhanced, leading to membrane damage and structural
modification of lipoproteins, including LDL, thereby altering
their physicochemical and biological properties.

Thus, alterations in LDL concentration and structure
during heavy metal intoxication result from a complex
multifactorial interaction involving oxidative stress,

inflammation, metabolic disturbances, endocrine
dysregulation, and associated renal dysfunction. These
This work 1s distributed under the terms of the Creative
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processes may lead not only to quantitative changes in LDL
levels but also to qualitative modifications that increase
their atherogenic potential. Given the widespread
environmental distribution of heavy metals and the potential
health risks associated with chronic exposure, investigating
changes in 1lipid metabolism, particularly LDL metabolism,
remains an important challenge 1in modern biomedicine and
toxicology.

The experiment was conducted on male Wistar rats that
received feed contaminated with heavy metals at a dose of 10
mg/kg body weight daily for 16 weeks.

The concentrations of low-density lipoproteins, sodium,
and creatinine were determined using the RNL-200 clinical
chemistry analyzer (Netherlands).

A significant increase in LDL concentration was observed
after 3 weeks of chronic exposure to heavy metals. At this
time point, LDL levels reached 14.9 £ 0.7 units/L compared
with the control value of 12.1 £ 0.5 units/L, representing an
increase of more than 18%.

With increasing duration of exposure, LDL concentrations
continued to rise. Compared with the control group, LDL levels
increased by 23%, 38%, 57%, 79%, and 104% after 6, 9, 12, and
15 weeks of exposure, reaching values of 16.8 + 0.8, 19.1 =
0.9, 21.7 £ 0.9, and 24.8 + 0.7 units/L, respectively.

The obtained results indicate that chronic exposure to
heavy metals 1is accompanied by a gradual and statistically
significant increase in blood LDL concentration. This trend
may be associated with disturbances in lipid metabolism
resulting from the toxic effects of heavy metals on
hepatocytes, which play a central role in the synthesis,
transport, and utilization of lipoproteins. The progressive
increase in LDL levels observed throughout the experimental
period suggests a cumulative nature of metabolic disturbances
under conditions of chronic heavy metal intoxication.
Moreover, the most pronounced changes were detected during
the later stages of the experiment, indicating a gradual
exhaustion of compensatory mechanisms involved 1in the
regulation of lipid metabolism.
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CrpuxkaneHko Anna lOpiisna’

! cTapumii BUMTEJIb, BUMTEJIb-METONMUCT BUUOL KATeTropil;
XepcoHCEkMI jinen «llkojia I'ymaHlTapHOI npani»; YkpaliHa

Anoranis. B cTarTi poskpuTa npobiieMa BHMXEHHS P1BHS PYXOBO1 aKTMBHOCT1 3mofyBauip
BMumOI oOCBiTM nouaTkoBOl wmKoOJM. PospobiieHi Ta BHpoBamxeHl i1HTepaxkTmMBHi diTHeC-
irpu, gki BUKOPUCTOBYBAJIMCH Ha ypokKax GI13MuHOI KyJIbTypM B XepCOHChbKOMY Jinei
“xosia rTyMaHiTapHOl npaui”. EKCIepMMEHTAJIbHO IoBeImeHa e(QeKTMBHICTL BUKOPUCTAHHS
biTHec-iTOp IJIS  3HWXEHHS P1iBHA TPUBOXHOCTI yUYHIB-MOUATKiBIIB Ta NiIBUIEHHS
MoTMBALil »OO BaHATH (QIi3MUHOKL KYJIBTYPOK Ta PYXOBOW aKTMBHiCTO. 3a pesyibTaTaMu
po6OTM BCTAHOBJIEHO, WO SBaBIOSKM BUKOPUCTAHHID 1HTEPaKTUBHUX GiTHec-iTop Ha ypokax
bismuHOl KyJNIBTYypPM MOXHa CyTTeBO 3HM3MUTM PT: Ha 8,4 % Ta 11,1 $ 3MeHmMTM KiJbKiCTb
niTvenr i3 BucokumMm 1 nimBumenmum PT, Ha 8,4 % 30iapmmTy kKijgbkicTh y4YHIB 13 Tpoxwu
ninBumeHvMm PT, Ha 5,6 %, ODimoBummTM KijgbkicTb 3m00yBauiB 3 HUMBbKkMM PT Ta TUX, KOMY
HEe BJIaCTMBA TPUBOXHICTL. 3aCTOCYBaHHS 1HTEepPakTMBHUX (QiTHeCc-irop CyTTEBO BIJIMBAE
Ha piBeHb MOTHMBAL1l 3mobyBauiB nouyaTkoBO1 ocBiTuM mo diswmuHol kynabTypu: B KI' Ha
11 & sBMeHmMIaCh KiJbKiCcThE yYHIB 3 BMCOKMM, TI'apHMM Ta HM3bKMM piBHeM MOTMBALII,
npore Takox Ha 11 $ sz0impumiace KijmbkicTe 3 nosmuTuBHMM piBHeM. B EI' Ha 18 %, me
AKTMBHO BIPOBAaIXyBasiMChb O(iTHec-irpm, =0impmmiack KiJbKiCcTh yUYHIB 3 BUCOKMM Ta
TapHMM piBHeM MoTMBauLii. Takox BioMiueHO 3MeHMmEHHS YUYHI1B 3 HM3bKUM (25 %) Ta
no3uUTUBHMM (11 %) MoTMBaALiVHMM piBHEM.

KiouoBi cyoBa: IHTEPaKTMBHI  QpiTHec-irpu, MOTMBAIIis, TPUBOXHICTE, b1izmuna
KyJIbTypa, HNOYaTKOBAa MKOJA.

locTaHOBKa mnpobyemMm. OCTaHHIM YacoM Iepen OCBlTAHaMU
nocrajla BeJuka InpobJjema opraHiszalil OCBI1THBOT'O IIpolecy B
OUCTAHL1MHMX yMOBax. lsa npobjeMa CTOCYETHCS BUUTEJI1B P13HUX
npemnMeTiB, MOpOTe OCOBIMBO TOCTPO 11 MOXHaA BimuyTu nim uyac
opraHizauii Ta MNOPOBeIEeHHSA YPOKiB 3 0isMUHOL KYJILTYPMU B
IOYATKOB1M Ta cepenHim mkojyii. Came [OpoOBemeHHS LUUX YPOKI1B
BMUMaT'a€ BMKOHAHHSA P13HOMaAHITHUMX PyXiB, HSK1CTb BMKOHAHHS SKUX
NOTPiBOHO MOCTiMHO KOHTpPOJIBATM 1 mozyeatu [10].

3a @»maHMMM [OPOBI1IHMX ICHMXOJOT1iB Ta OGaxiBuiB 3 GisMUHOTO
BMXOBAHHS IOUCTAaHI1MHe HaBUYaHHSA B [NOYATKOBiM WKOJ1 HNPaKTUUHO

1 This work 1s distributed under the terms of the Creative
9 O Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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HeMOXJiMBe ©0e3 »oCTaTHBOL caMoopraHisauil yuyHSL, OPOTE B
faraTbox BOHA Malxe BinmcyTHS. B IOUATKOB1M WKOJ1I yuHAM IyXe
CKJIAOHO panioHaJbHO KepyBaTu BJIACHUM yacow, cBimomo
BUMKOHYBATM 3aBIaHHA He 3HUXyoOUM eQeKTMBHICTbL, a BUMTENIAM
BIIMBATM Ha PyxXOBY akTuBHicTb yuHis. Came ToMy poboTa B
OHJIaMH-PEeXMM1 IOBOJI1 YacTO NPM3BOIOMTH OO BTPaTM MOTMBALILI Ta
iHTepecy nmo HaBuaHHa [1, 3, 7].

Anajnis OCTaHHix oxepesn i ny6saikaiin. B CBOIX
CIIOCTEPEXEeHHIX JI. TaBpinora, I0. KaTacoHnora (2017),
A. CrpukajeHko (2022) Bkal3yoWThb Ha HM3KY HNpoOJIeM IMCTAHIL1MHOTO
HaBUAHHS Cepen SKMX Te, MO B INOYAaTKOBIiM mKOJi1 y nmiTew icHye
Benvka norpeba B kOMyHikanii 31 cBoimm onjHOJIiTKaMM, a Hizn yac
OHJIA¥H-HAaBYaHHSA MOT'0 KATETOPMYHO He BMUCTAUaE, 1CHYITb BeJIMKI1
CIIOKYCM BlOBOJiKaTMCBL Ha mOCh i1iHme, BiACcyTHIiICTH MOXIMBOCTI
NPUENHATUCE IO BaHATTS Ta MaTy SKICHMM 1HTepHeT-3B'a30K [2,
5, 8].

Bce Bume 3a3HadeHe II1OKpeciinwe HeOOX1OHIiCTb po3pobKM Ta
BIpOBamxeHHsa 1HQopMaLiMHMX TexXHOJIOT'1M B OHJIaVH-HaBUAaHHSA.
CyuacHl peanili BKas’syoTb Ha HEeOOXIiIOHIiICTHL CTBOPEHHS SK1ICHOTO
HallloOHAJBHOTO HAaBUAJIbHOT'O KOHTEeHTY 3 GismMuHOol KyJabTypu [4,
81]. 3acTocyBaHHA pPi3HOMaHiTHMX  1HbOOPMALIMHUMX  TEXHOJIOT'1M
HaBUaHHS 3 (013MUHOIL KyJIbTYypM BKas3y€E€ HA HEVMOBIPHO MMPOKMUM
CIEeKTp MoxImBocTey. OnmnHMM 3 BaplaHTiB 3acTocyBaHHa IT
TEXHOJIOT'1M € BUKOPUCTAHHSA 1HTEepPaKTUBHUX irop, axi
BKJIOUATUMYTE ¥ TEOPeTMUH1 3HaAHHA M HOPaKTUUHY O01i3MUHYy pobOOoTy
Iig Yac HAaBYAaJIbHOTO 3aHATTA. leM 3acif® cHopusae TIapMOH1MHOMY

[MOEOHAHHIO bismuHoTO HaBaHTaXeHHS 3 IICUX0EeMOILl1MHUM
BiOHOBJIEHHAM 1 IO3UTUBHUM BIIJIMBOM Ha OpIraHizM guTtmHU [1, 3,
o]. Came TOMY BMBUEHHSH epexTMBHOCTI1 BUKOPUCTAHHSA

iHTepakTMBHUX OGiTHec-iTop nim Yac HaBUYaHHA B OHJIAMH-PexXuMi
0Jd OiOBMUIIEHHS  MOTMBAL1l OO  ypPokKy  Q1i3MYHOI  KYyJIbTYPH,
IIOKpalleHHS bismuHol npaune3naTHOCT1 Ta SHMKEHHS PiBHSA
TPMBOXHOCT1 BKasy€e€ HAa aKTyaJibHiCcTb poboTwu.

MeTa pocinimxeHHsI I[0OJISTa€ Yy BMBUEHH1 BIJIMBY BUKOPUCTAHHS
iHTepakTUBHUX GiTHec—-iTop Ha 3100yBaUyiB OCBiTM HOUATKOBOIL
IIKOJIM M1 Yac OHJIAMH-YPOK1iB (Q13MUHOI KYJIbLTYPHU.

MaTepianu i MeTomm pmocaimxeHHss. Ha cboromHi B VYkpalHi,
OCODBIUBO B IPpUOPOHTOBUX XapkiBcekin, Banopizpkin Ta
XepcoHChKiNM oBJjlacTsax, ClIocTepiraervbcsa cTab®ijibHa TeHIeHLis Oo
€IMHO MOXJIMBOIL IMCTAHUIMHOI ¢QopMM oOpTraHiszsanil HaBYaJIbHOTO
nopolecy B 3akKjlamax cepelHbol ocBiTm. Tak SK OaHl perioHu He
ManTb MOXJIMBOCT 1 NPOBOIUTM HaBYaJIbHI 3aHATTH B
3aTalbHONPUMHATIN obsarH-dpopMl IM NPUXOIUTLCS WYKATM BapiliaHTu
CTBOPEHHS  MOXJIMBOCTI1  OTPMMAHHS OCBiTM B  IMCTAHIIMHOMY

This work is distributed under the terms of the Creative 1 9 1
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).
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bopmaTi.

Ha nymky daxiBuiB, BeJiMKe 3HAUEHHsS B BUPllleHH1 IaHOTo
NMUTAaHHS Mae€ 3akjan OCBiTu, Ie HAaBUYAETHCS OMTUHA . [IpUKJIam Takol
opraHizaunii ocBiTHBOT'O MNpPOLECY CIOCTepiraeTbCcsa B KOMYyHAaJIbHOMY
3akyiani «XepcoHcbkuM jinemn «llkojsia rymaHiTapHol npaui» XOP, me
3 MOoYaTKy BiMHM M IOHMHI1 BINPOBAIXEeHAa OMCTAaHIiMHa dbopma poboTwu.
BaxinBO, WO OCBiTHiM mnpouec y LUbOMY 3aKJjlall He MNPUIMHABCS HIi
Ha  IeHb, yce BimbyBajoca ™ BigmByBaeTbcd 3a 3BUUHVMMA
HapyajdbHMMM TrpadikamMm. BumTenil HamarawoTbcd 3poOUTH  BCe
MOXJIMBe, wWoO BMXOBATM He TIiJbKM 1HTEJNeKTyaJIbHO PO3BUHEHY
0CcOoBMCTiCTL, a me ¥ NCUXOJIOT1YHO 3OOPOBY Ta TapMOHIMHY JIIOOMHY .

B xomi @pmociimxeHHS MM I[IPOBeJM aHajliz ¥ y3arajlbHeHHS
JiTepaTypHUX IXKepeJ 3 HaNpsaMKy IOOCJ1IXeHHs, OIpoaHallilyBaliu
MEeTOIMKM OL1HKM P1lBHS MOTMBALI1l Ta TPMBOXHOCTL y4uHIB ¥ obpalmn
Ti, O BMKOPMCTOBYBAJM 1] YaAC EKCIEPMMEHTY. B nomasibioMy MM
OOoCHinuny piBeHb TPUMBOXHOCT1 Ta MoTMBaLll 3mobyBauir 3-x Ta
4-x kjacie K3 «HBK «llxkonm rTyMaHiTapHOl mnpaui» XOP. saxi
3HAXOOATHLCS B PIi3HMX Micusgax. B nomanbmoMy MU PO3POOUIM Ta

BIPOBAaOUIIM KOMILJIEKC 1HTEepPaKTUBHUX biTHec-irop, ki
NPOBOMUIMCE 3 YUHSIMM eKCIEePMMEHTAJIbHOI TpynM Ha YypokKax
bismMyHOI  KYJIBTYPU. B nonmaspmoMy MM IIPOBEJIM  IIOBTOPHE

TEeCTyBaHHS P1BHSA TPMBOXHOCTL Ta MOTMBALI1l HO 3aHATbH (Q13MUHOIL
KyJIbTYPOK YUHI1B, 3 METOK BMBUEHHS BIJIMBY BUKOPUCTAHHS
iHTepakTMBHUX OGiTHec-iTop Ha ncuxodiziosoriuHi NOKABHUKU
3000yBaAUYlB OCBLTM INOUYATKOBOIL WKOJIM.

Migm yac BM3HAUEHHSI KOHTUHTEHTY OOCHimKxeHHs, MM
opieHTYyBaJIMChb Ha BIiOHOCHY OOHOPimHiCTBL YYHIB 3a BlKOBUMMU
xapakrTepucTtukamM. OCKiJbKM PiBEeHb TPMBOXHOCT1 Ta MOTMBALILl IO
3aHATHL (QIi3MUHOKW KYJBTYPOK B KOXHOMY WmMKiJBHOMY Bini cCcyTTeBO
BimpisHgeTbCHa, OJIS HAMOTO OOCJiIXEeHHS Mu ofpanu yuHiB 3-X Ta
4-x kJjacie. Jna o0O0'eKTMBHOCT1 NPOBEIEeHHHA eKCIEPUMMEHTY MU
pPO3OinmMiaM yUYHiB Ha KOHTPOJIbLHY Ta EeKCIepPUMMEeHTAaJNbHYy TIpynomu. 3
OiTbMM, mO BIOHOCMIIMCEL IO EKCIepMMeHTallbHOI TIpynu, Oim uac
ypokiB (0i3MUHOI KYyJIbTYPU aKTMBHO 3aCTOCOBYBaJIM 1HTEPaAKTUBHI
biTHec-iTpM, a B KOHTPOJIBHIV TpPyni - HE BUKOPUCTOBYBAJMUCH 1
3aHATTA NPOBOOMIIMCH 3a 3BMUAVHOK CXEMOD.

OuiHkKa pPiBHS TPMBOXHOCTIL Ta piBHA MOTKMBALIll HOpoxonuia B
OHJIAVMH-PEeX¥Mi B KOXHOMY OKpeMOMy KJjlaci me miTwm BimmoBimanam Ha
3a0MTaHHg I[IOCTAaBJIEH1 BUmMTeJIeM M Hacuilalm BigmoBimi B doTO
bopMaTi Oy momaJibloro aHalliszy.

Iin6ip HaykoBUMX MeTOmiB BimOyBaBca Yy BimmoeimHocTi mo
IOCTABJIEHUX S3aBIOaHb EKCIePUMMEeHTaJlIbHOI dYacTuHU podoTm. Taxk B
EKCIIEPMMEeHT1 MM 3aCTOCOBYBaJM TakKl HAYKOB1 MeTOmM: aHalli3 u

y3arajbHeHHS crieniajibHOIL niTeparypu, aHKEeTyBaHHS nJ1d
1 2 This work 1s distributed under the terms of the Creative
9 Commons Attribution—-ShareAlike 4.0 International License

(https.//creativecommons.org/licenses/by—sa/4.0/).
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BM3HAUYEHHS pliBHS MoTMBAauLll 3a wMeTommkon H.I'. JlyckaHOBOI,
BMBHAUEHHSA PiBHSA TPUBOXHOCT1I 3a MeTommukoi The Children’s Form
of Manifest Anxiety Scale - CMAS Ta MeTOIOMKAa I[IPOBeIEHHSA
iHTepakTUBHUX GiTHec-irop.

Merogmka HnpoBeneHHA AHKeTyBaHHA 3a H.I'. JlyckaHoOBOK. IaHe
AHKeTYBaHHs CIPsSMOBaHe Ha BMB3HAUEHHs MOTMBALILl IO HaBYaHHS,
IpoTe B HAUWIOMY eKCIepMMeHT1 MM aZanTyBaJiM OUTAHHA aHKeTU
BimHoCcHO MOTMBAII1II YyuHIB @»DO YypokiB 0i3mMuHOI KyJIbTypM. HOJs
OLI1HIOBAHHSA PiBHA MOTMBALILI 10 G13MUHOI KYyJIBTYPM YUHSIM OYJIO
3arnpolliOHOBAHO CrheliayjbHy aHkerTy 3 10 nmMTaHb, SKa OL1HIETHLCSH
Binm 0 mo 3 BGaniB. AmanToBaHa aHKeTa OOoNoMara€ce BUBHAUMUTY PIiBEHBb
MOTMBALI1l »OO BaHATh GIi3WMUHOL KYJIbBTYpPOH, IIPOCTa Ta JieTrkKa B

omnpaloBaHHi .
AHayizyour BimnoBinmi aHkeTM MM 3a JOIOMOTOK TabJMUuHUMX
naHmux (radmn. 1.) nOpopaxyBajM 3arajbHy KijgbpkicTe ©0anirB nmns

KOXHOI IOUTMHM Ta BM3HAUMIM pPiBeHb 1xX MOTMBAL1l OO YypPOKiB 3
bisnuHOl KYyJIBTYPMU.

Tabsmis 1

KinepkicTe Ganip Ba Bignomipgi Ha BanmTaHHsT aHkeTu H.I'. JlyCckaHOBOL

No Banwn 2a sBignosiab Banwn 23 Bignosiab Banw 2a signosiab

3anuTaHHA «a» «B» «B»

1 1 3 (8]

2 8] X 3

3 1 QO 3

4 3 1 O

= [0 3 1

6 1 3 O

7 3 1 o

8 ¥ o 3

= 1 3 O

10 3 1 (8]
Bci OTpMMaH1 YUHAMU pesynasTaT AHKeTyBaHHA Oy

posnonijeHi Ha NO'aTe PiBHIB, TOYUMHAKYM 3 BUCOKOTO Ta
3aK1HUYOUYM HETATUBHMM CTABJIEHHSAM OO YPOKY.
XapakTepucTMka Ta KiJbkicTb OajiiB npencTaBjieHl1 HUXYE:

e25-30 Ganis - BHcoka MoTmBapis. Taxki pgiTtu MaoTb
nisHaBaJbLHUIM MOTWMB, MPATHYThH HAaWyClIimHime BUKOHYBATM BUMOIM,
Mo BUCYBAKTLCHA Ha ypolil (i3kyIbTypM. YUHI UiTKO OOTPUMYKTHCSH
BCix BKasiBOK, cCcTapaHHl Ta BimonmoeimajsbHi, [IepexuBaKRTbL 3a
noraHe BMKOHAHHS BIIPaBU.

020-24 banu - rapHa MormBanis. TakulM [IOKAa3HUK NPUTaMaHHUN
inpmocTi YUHSAM, AKUM nomobaeTrbcH BimBimyBaTu YPOKU
biskynbTypu. BukoHaHHa G1i3MuHMX BIpaB BimbyBaeTbcs cBimowmo,

This work is distributed under the terms of the Creative 1 9 3
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npoTe B IeSKUX BUIMAIKAX MOXYTH IO3BOJIMTY HE BUKOHYBATHM BIPaABY
no kxiHug. IHOZ1 noTpPe®yoTh IEBHOTO KOHTPOJIO B1iO IOPOCIMX, 3
yciMa OIHOKJIaCHMKAMM MAaklTh TapHl CTOCYyHKM.

®15-19 banir — moBuTMBHA MOTHBALisg. Takli niTu mocuTb mobpe
IoYyBamnTLCS Ha YpPOlLl, NOpoTe BiIBiOylTb 2BaHATTS TIiJbKM IOJIg
CInijxyBaHHA 3 IOpy3aMu abo InOjasg I'pu. YPOKM LikaBJIATE IiTeln
30e0igbpmoro TiJbKM irpaMM Ta po3BaramMm. MOTMBUM B TakMX YUHSX
cbopMOBaH1 MEeHmOKn Mipown.

e10-14 ©OGamniB - H#BBka MoOTHBarLisg. Takl »iTM BiOBiOyOTH
ypokMr GizkyJIbTypM Heoxode, I[PONyCKalTb 3aHATTda. Ha ypokax
YacToO 3aMMalTbCAa CTOPOHHIMM cHOpaBaMlM, I'palTbCcsda, OEWKeTYOThH.
3a3HanTbL CEPMO3HMX TPYIOHOU1B IPM BMKOHaHHI (Q13MUHMX BIpaB.
UekaloTh WBMIAWLOI'O 3aBepLIeHHA dYacy 3aHATTA M He HaMaralTbCH
OTPUMAaTM Bl YyPOKY B3aIdOBOJIEHHH.

eveHme 10 OGaniB — HerarTmBHaA MoTuBanis. Taki »niTm MaoTb
BeJMK1 TpPyOHOm1 HaBiTb NOPM BUKOHAHHI HeCKJIAOHUX O13MUYHMUX
BIpaB, Ha YypOlll He HNPOABJILKTb H1AKO1 aKTMBHOCTI1, HaMaralnTbCs
oyt “BimcyrHimm” Ha ypoui. JoBOJI1I UYACTO He CHIiJKYOTbCS 3
ONHOKJIACHMKAaMM Ta BuuTeJieM. Taka OUTKMHa NoTpedbye KOHTPOJIO 1
nornomMoru 3 OO0OKy IOPOCJIOro, IO CaMOCTiMHMX 3aBIOaHb BOHA
iHTepecy He nposaBisde. IHOOl MOXe NOPYyUWyBaTM IUCUUIIIIHY Ha
ypoui.

Ouinka MOTMBALILl MO 3aHATbH Q13MUHOI KYJIBTYPOK NPOBOIOMIIACH
Ha IOoYaTKYy EeKCIepMMEeHTYy Ta IO MOoI'0 3aBeplleHHI nicisa
3aCTOCYBAHHA 1HTEPaKTUBHUX OGIiTHEC-1T0Op B EKCIEepPMMEHTAJIbH1N
Tpyni.

MeTonuxa aHkeTyBaHHsS The Children’s Form of Manifest
Anxiety Scale - CMAS) mnpM3HadeHa IJiS BMSABJIEHHS TPMBOXHOCTIL fAK
CTiMKOTO YTBOPEeHHsa B nirTem 8-12 poxkiB. Ilig yac aHKeTyBaHHS
OyJIO 3amnpoloHOBAaHO 42 NOMTaHHS, 9K1 IJO3BOJSKRTL OLIHUTU IPOSB
XPOH1UHMX TPUBOXHUX peaklim y nirTenm. Cneumbika aHKeTyBaHHS B
TOMY, O [IPO HASBHICTHL CHUMITOMY TPMBOXHOCTI CcBimuaTh TIiJbKMU
CTBepIXyBasibHl BapiaHTM Binnominelr.

Bimnomimawoumu Ha IocTaBJIeH1 NIMTaHHSA, YVUH1 oBupanmn
MaKCMMaJIbHO MNPAaBUJIBHUM BapiaHT. Y HOpono3milisx onmcaHi noxmii,
BUIIAIKM, IepexmuBaHHA. I[lig yac aHKeTyBaHHS I[IPOINOHYBAJIOCH

YBaXHO IMPOCJYXaTM KOXHY IPOMNO3MII1I0 Ta BUPINMTM, UM MOXE IOUTMHA
BimuwecTtu 11 pmo cebe, UM MNPABUIILHO BOHA ONMUCYE YUYHS, MOTO
IIOBOIXEHHSI, fgKoCcTi. Ao Tak, TIMIPONOHYBAJIOCE IOCTaBUTU Ha
OKPEMOMY apKylll Iajlouky B KOJIOHKY «Tak», SKIWO H1 — Yy KOJIOHKY
«Hi». BimmosimaTwu Ha OMTAHHS OOTPiOHO MBUIKO, OCOOJIMBO He
3anyMyouMCh Hal BianoBinnmo. AKWO CKJIAOHO BUPimMTM, OPaBUIIbHE
Uy HEeNpaBUJIbHE TBEPIXEHHS, IIPOIOHYBaJjloCchb obpaTu Te, mo OyBaec

1 4 This work 1s distributed under the terms of the Creative
9 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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yacrTime Ba iHmMi BapiaHTM. Ha oOHe HMTAaHHS He MOXHAa OyJIO HaBaTu
oBi mnporuiexHi BignoBimi. OnTuUMaJbHMIM Yac BUMKOHAHHS TECTY
CTAHOBUB 25 XBUJIMH . Iudpopmanino  momo BJIACHOTO Micus
nepebyBaHHS O1TM CaMOCTiVHO IO3HauallM Ha apkKymax BinmnoBinen.

PesysnbTaT [OPOBEOEeHOT'O AHKETYBaHHS 3a CclhellajbHuMM

KpuTepigaMm maBalxM 3MOI'y BM3HadYMTM “cipi” Oanm, gxi B
nogajablioMy  (3aBIOSKM chHelilanabHim Tabjamiii) IepPeEBOOUIIUCE Y
“ecrium”. KimpxicTe “cTinHiB” po3paxoByBajlack OKpeMO  IJig

XJIONUMKIB 1 miBuUaT y pi3HMX B1KOBMX I'pyllax. 3arajbHa KiJbkicThb
“erinip” koJsiMBajylack y Mexax Bim 1 mo 10.

Ha nizmcrTaBl oTpMMaHOIL WKAaJIbHOLI OL1HKM MM 3MOITJIM LOiNTH
BMCHOBKY WMOIOO PiBHSA TPMBOXHOCT1 KOXHOIO:

esin 1 pmo 2 OajiB — CTaH TPUBOXHOCT1 He MNIpUTaMaHHUM.
[loni®HMM «HAOMipHWMM CHOK1iM» MOXe MaTKM M He MaTM 3axXMCHOI'O
Xapakrepy;

esin 3 pno 6 OajiB — HOPMaJIbHUIM pPiBEeHb TPUBOXHOCTI.
HeobximHuM nJjga amjanTalil Ta OPOOYKTMBHOL OiSJIBHOCTI;

epin 7 @mo 8 6Gajie — TpoxXM NinBumeHa TPUBOXHiCTbL. YacTo
byBae 1oB's3aHa 3 OOMEeXeHMM KOJIOM CUTyallilM, I[IeBHOK Ccoepon
KUTTH ;

9 Dayiir — HABHO OiIBUIIEHa TPUBOXHICTH. 3asBuUUYay HOCUTH
KPOBMUTUM», T'eHepaJli30oBaHUN XapakTep;

10 DayiB — IOyXe BMCOKA TPMBOXHICTH. I'pyla PU3UKY.

MeTonmuka BMKOPUCTAHHS 1HTEPAKTUBHMUX QI1THEC-1Iop 3 YYHSIMMU
MIOYATKOBOI IMKOJIM Ha YPOKax 3 QIi3MyHOI KYJIBTYPM.

Ha croromHi cydacHOMY BUMTEJI0 HeoOximHOo OyTUM KpeaTMBHUM
BUTAOHMKOM, MO0 B IOMCTaHUiMHOMY dopmMaTi mnmepedbylnyBaTy OCBIiTHIM
nopoluec, BMOTMBYBaTM, I[IOBeCTHM 3a coboio, OyTM Ha OIOHIY XBUJI1 3

YUHAMU, opieHTyBaTHUCH B HOBUMX TexHoJoT149x, OCBOIOBATHU
inbopMalnivini mOTOKM, 3O1MCHIOBATK OaxXaHHS YUYHIB.

OcBiTHiNM npouec B OMCTAHI1MHUX yMOBax CYTTEBO
BimpisHgeTbCa B1O 3BUUAMHOTO MNOIaHHAM i1HbQopMauil 3nmobyBauam
ocBiTHU 3a IOTIOMOT' O fesiyun UUOPOBUX pecypcisg,

BinmeomaTepianir, wMeznmia GanyiiB, OHJaAMH OOWOK, 1HTEPaAKTUBHUX
3aBIaHb, TOWO. YPOK G1i3MUHOI KYJILTYPUM HE € BUHSATKOM, IO TOTO
Marepiayn HeoOXiOHO MmomaTuM Takuy, moO OiTM OTPpMMYyBAaJIM HE JIMIe
Teopilo, a ¥ B 000B’A3KOBOMY IMOPAOKY aKTUMBHO pPyXaJiMCb. B
iHTepHeT OpocCTOopi icHye BesmMka KiJgbkicTh  YKPaAlHCBKOTO
KOHTEHTY Bimeo B1n BuMTesNiB, TpeHepiB, O6JO0repiB, CHOPTUBHUX
kIy6iB crneniajsbHMX PO3MMHOK, IOKAl3y TEXH1KM BMKOHAHHS BIIPAas,
3aBIaHb, yeJIeHIX1B, bremMobis, PYXaHOK. [IlpoaHanil’lyBaBm
iHTepHeT mxepeja MM IIOMI1TWUIM, WO B 3aKOPIOOHHOMY MeIia npocTopi
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icrye Oezyiu iHTepakTuBHUX O(iTHec-irop mia niTer, gKi MOXHA
BUKOPUCTOBYBATK Iin uYac ypokiB O0iszmuHOl KyJILTYPM, a TaKoxX
HamaBaTy y BUIJIAO1l OOMaAmMHLOTO 3BaBIaHHsA. IlpoTe yKPaiHCBKOTO
aHAJIOT1YHOTO KOHTEHTY Malxe HeMae. ToMy MM BUPIMMIM CTBOPUTU
Ta TIOMNOBHUTM YKPAIHOMOBHMM KOHTEHT 3 1HTEpPaKTUBHUMM OGiTHeC-
irpamm. CaMe TaxkuM BUI 1HTepakTuBHUX GiTHec-irop € HOBiTHIM
IoJid YKPalHCBKOT'O ClOoXmMBauva 1 0Oynme B Haromi mma ©Oararbox
BUMTEJIiB Gi3MUHOI KYJIbBTYPM HAmOl KpalHuU.

3a pmomomoron BUIeopemakTopa Movavi Video Editor Plus, wwu
cTBOPMIM irpm, gaxi BMimywoTs B cefe PYXOBYy AKTMBHICTH, a came:
enemeHTn biTHecy, uikari daxTm, TeopeTmMyHi BimomMocTi, Bimeo
YPUBKM 3 BUIOLIB CHOPTY, [IOE€OHANM TakKl irpm 3 1HmMMM WKI1JIbEHWMMI

npenvMeTaMm oJisd BiHapHUX YPOK1B i HabOyTTHa KJIIOUOBUX
KOMIIETEHTHOCTEY YUYHIB B OCBiTHBOMYy MOpouLeci, 3 ypuBKaMu
MyJIbTO1iabMiB Ta ix TeposaMM . Bce BUIIE 3a3HadveHe
CYNPOBOIXYyBaJIOCh MYy 3UKOI0, AK eHepTeTUUHUM 3araJjioM.

O6oB'sa3k0OBO BimbOyBaBCHa TINimpaxyHok OajiB 3a Bingnoimi abo
BMKOHAHHS B3aBIaHHSA Ta MNPOBOIMBCHA 3aTrallbHUM I1iOCyMOK Tpu. IIin
yac Tpm GismMuHa CTOPOHA, a came OGiTHec-BOpPaBM CTPOTO

perJlaMeHTyBaJMChb  dYacCOM (30, 20, 15 cexkyHnO), MixX HUMU
000OB’ A3KOBO 3aCTOCOBYBAaJIaChb Iay3a IJid B1iONouMHKY (dparMeHT
MYJIbTUKAE, Binmeo YPUBOK CIIOPTUBHMUX 3MaraHb, TaHI1 Ha
po3ciyabjeHHda M’ 931B abo TBOpUe 3aBIaHHA) . KoxHa 1HTepaKTHBHA

Tpa NPOINOBXyBajlack B cepenHboMy He Oimnbme 10 XBUMIMH, IO
IO3BOJISE MNPOBOIOUTU 1X B OyOb—-g9Ki¥M YacTMHI ypoOKy: NimroToBuil,
OCHOBH1M, =3BakjouHiM. Ilig uYac TI'pM KOXeH TIpaBelb OigB 3a
npaBujiaMM B 3aJIeXHOCT1 B1m HACTPOKW IMTUHM, CaMOIOUYTTS, YMOB
nepeOyBaHHA.

[Io BikoBiM oOMexeHHsAM 3aBIOaHHsa 1Top po3paxoBaHl Ha
3n06yBayiB [OYATKOBOI MmMKOJM B 3ajiexHocTi Bim piBHS IX
NiOTOoTOBJIEHOCT1, MHOpale30aTHOCT1, PO3BUTKY OGIi3MUHUX gKOCTEN,
BMiHb Ta HaBMuUuoK. OCKiJbKM B IMCTaHUivHOMY dopMaTi myxe
CKJIAOHO B1lOUuyTHM mMKaJy HaBaHTaXeHHS, SKYy OTPMMYyE yUeHb IIin uyac
YPOKY 01i3MUYHOI KYJIbBTYPU MM PO3MexXyBalu GisMuHy aKTMBHICTL 3
BiOMOUMHKOM (3a [NPMHLMIIOM TpeHyBaHHA «TabaTa»), wmO HaIajlo
BUMTEJI0 LikaBulM, ACKpaBMUM, HOBIiTHiM HaBUYaJIbHUM 1HCTPYMEHT.
[JiHHMM MOMEHTOM BMUKOPMCTAHHSA 1HTEPakKTUBHUX QiTHec-irop € Te,
O BUMTEJIb Mae€ MOXJIMBICTBH NPOoCiimkyBaTM 3a PoOOTOK, PO3BUTKOM
YUHIB 1 dK KepilBHUMK Ipolecy CYIPOBOIXye TPy Ta il yuHIB
IIOACHEHHAMM Ta KOoMeHTapsaMmMu. Ha BiaMiHYy Bim TOro, KOMM yUUTEIb
caM IIoKa3ye€ BUKOHAHHSA BNpPaBM 1 Ha BinmcrTaHl B ekpaHl ramxeTa
HEe BCl1X VYUHIB MOXEe OXONMUTMU I[IOIJISIOM 1 BIOiMCHUTM H9KI1CHUM
nemaroriuHmMil KOHTPOJIbL 3a XOiAjpHicTO yuHiB. I[leBHa KiJbKiCcTb
iTop CcTBOPEeHa TaKMM UMHOM, IO BUMUTEJIL MOXE BalpOolOoHyBaTU IiTaMm
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o6’ emHaTUCH B KOMaHIM . BaroMyMM = UMHHMKOM  BUKOPMCTAHHS
iHTepakTUBHUX QiTHec-irop € aTMochepa sSka CTBOPOETHLCH MNim uyac
YPOKy OdizkyabTypM, & YyYH1 3aBIOAKM NOPOSBJIEHHK SCKPaABUX
eMoLli¥, MOXYTb “BUIIJIECHYTHM” HAKOMNMUEHY HeTaTUBHY e€Heprio,
TPMBOXHICTL, €MOLiVHYy BTOMJIEHiCTbH, BiIBOJIiKTMCE Bing moOyTOBMUX
npobJjeM BapaIMBIMCH MOTMBAIIl€Kn @OJI8 [OOHajbmoro GismMyHOTO
BIOCKOHAJIEHHH .

Ha mnouaTkKy eKCIEepUMEeHTY MM [IPOBEJIM NOCJ1ImKeHHS MO0
IJIAX1B BHWXEHHS PiBHS TpuBOoxHOCTi (PT) miTer ninm yac BiVHUM B
YxpalHi. Mu pmocninmwiy BUX1IOHMY pPiBeHb TPUBOXHOCT1 3m0o0yBauin
OCBiTM IIOYWATKOBOL WMKOJM Ta BIPOBaOWJIM B OCBITHiINM mnNpoLec
eJleMeHT IUTadoro diTHecy, y Burasani oéirTHec-irop. JaHi irpwm
Oy pos3pobJieHl aMepMKaHCBKUMMM OGaxiBUAMM ¥ OO3BOJISAIM YUHSAM B
nikapiy irpoBiM dopmMi BMKOHYBATM pi3HOMaHiTH1 @ismuHl BHpaBM.
Taki 1irpy HOPOBOOMIMCH Ha YypPoKax 0i3MYHOI KYyJIbTYPM HOPOTATOM
TpbOxX Micauirs ¥ MalIM 2BaBOAHHA 3HUBUTU P1iBeHb TPUBOXHOCTIL
yuHiB. Bci 3mofyBaui oCBiTM, WO NPUMHAIM y4acThb B IOCJ1IXeHHI
Oym pos3nonijeni Ha TPU Tpynm: npudpoHTOBA 30Ha,
NiOKOHTPOJIbHA TEepUTOopisa YKpalHM Ta 3aKOoplIoHHA. [Io 3aBepleHH
EKCIEPUMEHTY MM BMBHAUMIIM KiHLEBl NOKA3HUKM P1iBHSA TPMBOXHOCTI
Ta TOPiBHANM 3 pel3yjbTaTaMM IIeplloT0 aHKeTyBaHHS. [IOP1iBHSHHA
NPOBOMMUIIOCE Yy BC1X TPBOX Tpylax OOCHimkeHHa. [0 PO3PaAXYyHKY
fpasiCh PesybTaTU TiJbKM TUX YYH1B, GK1 NPUMHEIM Yy4YacTb 1 B
nepmoMy, 1 B IOpyroMy aHKeTyBaHHLI ¥ TIIPOTATOM eKCIIEPUMEHTY
Bimpimanu ©Oijpume 3a 75 % OHJAMHOBUMX YPOKiB i3 disuuHOl
KyJbTypu (Tabmn. 2.).

Tabjuiisa 2
8MiHM NOKaBHMKIB PiBHSI TPMBOXHOCTL YYHiB NpOTSITOM E€KCIEPMMEHTY, %
Erann PiBHi TpMBOXHOCTI1

Brucokmyt | [IinBumeHmy | ToOXyM [I1OBHMINEHMUM Hu3pKMi BimcyTHI1N
B.I. 16,7 27,8 27,8 19,4 8,3
K.I. 8,3 16,7 36,1 25 13,9
PisHnus - 8,4 - 11,1 + 8,3 + 5,6 +5,6

3a pesyJjbTaTaMM MNPOBEIEHOTO IOCJ1IKEHHS eKCIEePMMEHTAJIbHO
IOBEIEeHO, O BUKOPUCTAHHS 1HTEPAKTUMBHMX 1Top 3 eJjeMeHTaMu
OUTIY0OTO GiTHecy, 3BaNpolOHOBAHUX aMEepMKaHCbKMMM OGaxiBliiamu,
IIO3UTUBHO BIIJIMBAE Ha 3HMXEHHsA P1iBHS TPUBOXHOCT1 YUHIB
IOYaTKOBOI mkoJM. Tak Min yac IOOCHiIXeHHS pPiBeHb TPUMBOXHOCTI,
3a pes’ysbTaTaMM aHKeTyBaHHS y BCix Tpynax, 3Hu3MBCS. Ha 8,4 %
3MeHmMJaca KiJgbkicTh y4yHiB 13 BuMcoxkuM PT Ta Ha 11,1 $ - i3
ningBumeHmuM PT. I[IpuponHO, mo Ha 5,6 $ nigBummBCSA BiOCOTOK miTem
i3 HumMBbkMM PT 1 TMX, 4g9KMM Leli CTaH B3arajii He BJIaCTUBUIMA.
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[lo3uTMBHLI BM1iHM cCHOCTepirajnmMchb ¥ y YYHIB 3 TPOXM [I1IBUIIEHUM
PT (s36inbmeHHa Ha 8, 3%).

AHaniszyouM 3pylleHHS IO KOXH1M OKpeMiy I'pylli BCTaAHOBJIEHO,
o Bin pPiBHS Hebesneku IPAMOIIPOIIOPL1MHO 3aJIEXUTH V7
IICUXOJIOT1UHMY pPiBeHb TPUBOXHOCT1 yuHiB. VY OpudpoHTOBiM 30HI,
Ha XaJjib, HeMmae niTemr, SKMM He npuTaMaHHuy PT, TakoxX IOBOJ1
MaJIO Yy4YH1B 3 HM3bkMM PT, HaToMicTh 3adpikcoBaHo OGaraTo YUHIB
i3 BucokuMm ad®o nimgBumeHuM PT. 3pobyBadaM OCBLTKM IIOYATKOBOIL
mKOJIM, ski mnepebyBanTb 3a KOPIHOHOM, HAaBNaKM, XaPaKTepHUM
Husbkuy PT ato PT B3arani He BjaacTtuBuM. Ha TepurTopil YkpalnHwu,
IOe He BeIyThCsa akKTuBH1 ©Oomori pii, PT gpmiTer 6arato B uUOMYy
3YMOBJIEHUM MiclueMm T1nepeOyBaHHS POIMH. Bikye no HeOe3neuHUX
paronir PT nimeumyeTbCs, a B Haumbijbm BaxmuimeHMx perioHax PT
SHUXYETHCH .

PosyMiouy BaXJIMBiCTbL DAHOTO NMTAHHS, OijgbmicTs NCHUXOJOT1B
Ta daxiBuir 3 G0i3MUHOT'O BUMXOBAHHS BKA’YThL Ha HeoOximHiCTb
IOWYKY HOBMX SacofiB Ta MeTomiB HaBUaHHA, 4GK1 IJO3BOJISTH
3HUBUTU P1iBEeHb  TPUBOXHOCTI, 30eperTt 3O0POB'A  MOJIOOOTO
IIOKOJI1HHSA, NigBUIMTM  PiBeHb 3alnikaBjJeHoCT1 o npolecy
HaBUYaHHSA Ta NOKpaumMTy OGyHKI1OHAJIBHUM CTaH YyYHI1B-INOUATKIBLIB.
Ypok Qi3MUHOI KYyJIBTYPU BUKOHYE POJIb «3aNo0iXHOTO KJANaHy»,
AKMM HaZae B3MOTy, B3a pPaxXxyHOK (013MuHMX BHOpaB Bslarani u
iHTepakKTUBHUX OGliTHec-iTop 30KpeMa, KCKMHYTHU»  HAKOIUUEHY
HeTaTUBHY €HepIriln, TPMBOXHICTL Yy 3arajlbHONPUMHATiV dopmi.
Bucoxka MO3UTUBHO—EMOLI1VHa aTMochepa YPOKiB bi3KyIbTYPU
BMOXJIMBJIOE TaKOX IMEPEeKJIOUEeHHsS yBaruM Ha G01i3MUYHY akTMBHICTBE Ta
OTPUMAHHS MMO3UTUBHOTO 3apaly eMouLin, mo, 0es3nepedHo, 3YMOBJIOE
3HIMXEHHS P1BHS TPMBOXHOCT1 IOMTMHM Ta 30epirae 11 NCUXOJIOT1UHe
300POB'4.

Hicns EKCIIePUMEHTAJILHOTO NigTBEepPIXEeHHS ebexTMBHOCT1
BUKOPUCTAHHA aMEepPMKaHCbKMX 1HTepakTuBHMX GiTHec-irop mOns
SHMXEHHH piBHS TPUBOXHOCT 1 MM [IPONOBXUIIN Haue

EKCIIepUMEeHTAaJIbHE JOCJI1IXEeHHS Ta po3p0o0uiiM BJIACHUM KOHTEHT
MakKCHUMaJIbHO anallTOBaHMM IO CydaCHUX YMOB IPOBEIEHHS OHJIaMH-—
HaBUAaHHS B WKOJ1 I'yMaHiTapHOI mnpani. B nomajiblioMy MY BU3HAUUIIU
piBeHp MOTMBALI1II YUHIB IO 3aHATb GI13MUHOK KYJbBTYPOK B
KOHTPOJIbH1M Ta eKCIepMMeHTaJlbHiM rIpynax. BuximgHuM piBeHb
MOTMBALI11l B KOHTPOJIBHIM TI'pyni npencTaBjIeHO Ha PUCYHKY 1.
Hocnimkyoour BUX1OHUM piBeHb MOTHMBAL1l HmO 3aHATh G13MUHOWL
KYJIbLTYPOI B 000X Tpylax Bas’3HauuMO, IO B KOHTPOJBHiIM Tpyni 7 %
3p00yBauiB [IoOYaTKOBOI1 ocBiTHU XapakTepus3yBaJnCh BMCOKOIO

o o)

MoTHBauiewn, 21 % wMaamM TapHy MoTuBallio, 54 % BigpisHanuch

)

IMIO3UTUBHOKL MOTMBALIi€KH M Jume Tijgpky 18 % BiamoBimajamM HMBbLKOMY
MOTMBAL1MHOMY piBHO. Ciin BigMiTwuTM, MmO B KOHTPOJIBHIM Tpyri
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He OyJIO BMABJIEHO OCif® 3 HEeTaTMBHOKL MOTHMBAIIi€H, IO BKAalye HAa
3allikaBJIeHICTh, YUHIB IO BMBUEHHS NpelMeTy GismMuHa KyJIbTypa.
B excnepuMMeHTaJ bHIV TpPyHni TakoX HAMOIJIbmMI BI1IOCOTOK YUYHIB

@) o)

Many nos3mTuBHY (54 %) moTmBauiln, npoTe, BChbOro 4 % mokasanmu
BUCOKMUIM piBeHb MOTMBaUii, 10 % - raprHy MoTuBauin. OmHak, 25 %
YYH1IB B1lOpi3HANIMCE HM3BKMM MOTMBAaLlMHMM piBHeM, a 7 % B3araji
XapakTepusyBaJmuMCch HeTaTMBHMM pPiBHeM MoTMBaLil npmo &ismuHol

KYJbTYPU.

KoHTponbHa rpyna

m]
[ )

=3

EKcneprmeHTaibHa rpyna

ml
2
=3

m5

1 — Bumcokxa mMoTHBalig; 2 - rapHa MOTMBAallisg;
3 — [HOoBMTMBHAa MOTHUBAllidg; 4 — HMB3bKa MOTMBALIlA
5 - HeTraTMBHaA MOTHMBAIlIlA

Pucysnok 1
BuxigHi nokaBSHMKM PiBHA MOTMBAaNil ydYHIB B 060X rpynax H[OCHimkxeHHS

[Iicya BMB3HAUEHHS P1BHS MOTMBAlLI1l Ha NOYATKY INOCJiIXeHHS
B EKCIepMMeHTaJIbHiM TIpynl OpoTsaroM Tpbox MicdAuir Ha ypokax
bisxkynbpTypr OyJIM aKTMBHO BIPOBaIXeHH1 1HTepakTuBH1I diTHeC-
irpu nim Yyac IOMCTaAHUI1MHOT'O OHJIAMH-HaBYaHHS. [IO0 3aBEepUIEeHHI MU
IPOBEJIM IIOBTOPHE AaHKETYBaHHS Ta INOCJH1OWIM HACKI1JbKM 3MI1HMBCS
MOTMBALI1MHUY pPiBeHb OO OGIi3KyJIBTYpPM Ta PYXOBOI aKTMBHOCTIL
YUuHiB. PesynbTaTy I[IOBTOPHOTO AaHKEeTYBAaHHS MpelcTaBJIeH1 Ha
PUCYHKY 2.
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KoHTponbHa rpyna

EkcnepumeHTanbHa rpyna

=]l
=2
=3

1 — BuMcoka MOTHMBAlLIlISA; 2 - TapHa MOTMBAlIig;
3 — [moBsMTMBHAa MOTHUBAllidg; 4 — HM3bKka MOTUBALIlA

PucyHOK 2
KinuneBi noxasHuMkM piBHA MoTMBanil ydYHiB B 060x rpynax H[OCIHimgkxeHHS

Ananisyoun pesynbpTaTu IIOBTOPHOTO AHKEeTYBaHHS o mo
BM3HAUEHHS PiBHS MOTMBAILLIl yuHiIB mo 0i3MuUHOI KYyJILTYPM BUIHO,
mo 3MiHM BimBysnmck B 000X Tpylax, OpOoTe, He OINHAKOBO. Tak B
KOHTPOJILHIY T'Pymni BMeHmMBCS BiICOTOK 3100yBauiB MmOUYaTKOBOIL
ocBiTu 3 BMCOkMM (4 %), rapHuM (18 %) Ta HMBbKMM (14 %) piBHeM
MOTMBALL1I. Il0o BakiHUEHHI »OOCJHimXeHHS O1iJpWicTb YUYHIB MaJu
IOBUTUBHUM (64 %) MOTMBALIMHMM pPiBEHb.

B excHnepMMeHTaJIbHiM TI'pyni =BHa4WHO 30ijgbmMBCS B1iICOTOK 3

o) )

BUCOkuM (21 %) Ta rapHMM (29 %) MoTHBauUiMHMM piBHeMm. IlpoTe,
3MEHMIMBCS B1ICOTOK 3 HOBUTUBHUM (43 %) Ta HM3BKUM (7 %) pPiBHeM
MOTHBAlLIil.

Ins BMBHAUEHHsS BIJIMBY Bl BUKOPMCTAHHS 1HTEPAKTUBHUX
biTHec-irop Ha piBeHb MOTHMBALLI YyuYHIB 3pobuiM HOP1BHAHHS
abCoOJIIOTHUX K1JBbKICHMX IIOKAas3HMKIB OTPMMAHMX B KOXHIM rTpyni
OOCJIimXeHHs oKpemo (puc. 3.).

[lopipHilOUM 3MiHM B KijgbkocTli yuHIB 3 pisHUM piBHeM
MoTHBaLilil mo Gi3MuUHOI KYyJILTYPM BCTAHOBJIEHO, WO B KOHTPOJIBH1M
TPyl Ha OJHOTO YYHS SBMEeHIMJIach Ki1JbKIiCTh YYHIB 3 BUCOKMUM,

2 This work 1s distributed under the terms of the Creative
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TapHMM Ta HM3BbKMM PiBHeM MoTMBAaLll, npore, Ha 3 306ijnpumiachs
KiJbKiCcTE 3 MNO3UTMBHMM PiBHeM. Bce Bulle 3a3HaueHe BKAaslye Ha
TEe, WO B KOHTPOJIBHIMV Tpyni y yuHiB moMiHye BimHOCHO CcTa®iJjibHO
cepenHiM piBeHb MOTMBALIil.

B ekcnepuMeHTaJNIbHiIV Trpyni, IOe OpoTAIOM IOOCJiIXeHHS
BUKOPMUCTOBYBAJMCEL 1HTepakTuBH1I GiTHec-irpm cnocrepiraerncd
3HauHe 230iJbmeHHd KijJgbkocTl yuHIB 3 BHMcOKkMM (3 1 1mo 6
BimnorimHo) Ta TrapHuM (3 3 mo 8 BinmnoBinHo) piBHeM MOTHMBALLI.
Takox BigMiueHO =BHauHe S3BMeHIEHHS YUHIB 3 HU3BKMM (3 9 mo 2
BigmoBigHO) Ta NO3UTUMBHUM (3 15 mo 12 BimnoBipgHO) MOTMBALL1MHMM
piBHeM.

KoHTponbHa rpyna
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EKcriepumeHTabHa rpyna
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54
43

40

29
30 25 uB

21 mKL
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ol | 10

2 3 4 5

1

1 — Bumcokxa mMoTHBaluig; 2 - rapHa MOTMBAalisg;
3 — HDOBMTMBHA MOTHMBAallig; 4 — HMB3bKa MOTURAlLIlA
5 - HeTraTMBHaA MOTHMBAaIlIliA

PucyHok 3
llopiBHAHHA NOKAaBHMKIB piBHA MOoTMBanLii ydYHiB B 060X rpynax H[OCHimxeHHS
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B EKCIIePMMEeHTaJIbH1M Tpymni criocrepiraerscsa 3Ha4YHEe
NigBMIIeHHS MOTMBAalL1l IO 3aHATH (13MUHOKW KYJIbTYPOK. BimpmicTsb
YUHIB 3 HeTEepHiHHAM UYEeKalTb HACTYIIHOTO YPOKYy O0i3KyJIbTypM Ie
BOHM, [OTPAaIIgloUYM B aTMocdepy LikaBOI Ta AaKTUBHOIL pPyxXOBOIL
biTHec-TpPM, MOXYTb BIiIOBOJiIKTMCHL BiO MNOBCAKIEHHUX TPUBOT U
3aBIOAKM palioHAJIbHO OpT'aH130BaHiM pyxoBiM akTMBHOCT1 oTpMMaTH
Macy TIOBUTUMBHMX eMOLil, mo »Oyxe Heo®xXimHOo IJid SK1ICHOTO
IIPOIOBXEHHSA OCBITHBLOI'O Mpolecy 3 1HIMX NPpeIMeTiB.

BUCHOBKHA

1. CyvyacHi yMOBM BMCYBalTbL BeJIMKEe  BUNIPOOYBaHHS OO
OCB1THBLOTO MNPOLECY YUYHIB MNOUATKOBOI MKOJIM, OCOBJIMBO B yMOBAax
OVMCTAHL1MHOTO HaB4YaHHSA. I[lig dYac OHJaMH-YPOkKiB 23 (®i3mMuHOI
KyJbTypr 3100yBauil IMOYAaTKOBOILI OCBiTM MNOBMHHI T[IPOIOBXYyBaTU

biziomoriunum PO3BUTOK, 3nobyBaTH HeoOximHi HaBUUKU,
posBuBaTK Gi3MuHLI gKOCT1 UYepes CTiVKMIM 1HTepeC IO PYyXOBOIL
aKTUBHOCTI. [lepCrneKTUBHUM HaIpPAMKOM e 3aCTOCYBaHHHA

inTepakTMBHUX GiTHec-irTOp.

2. 3Ba pesylbTaTaMuM poBOTU eKCIEPUMEHTAaJIbHO BCTAHORBJIEHO,
Mo BaBIOSKM BUKOPUCTAHHI 1HTepakTuUBHUX GiTHec-irop Ha ypokax
®i3MUHOI KYJIBTYPM MOXHa CYTTEBO 3HM3UTM PT: Ha 8,4 % 7a 11,1 %
SMEHIIUTHM KiJNbkicTh miTer i3 BucokuMM 1 nigBumeHmuMm PT, Ha 8,4 %
301apmMTY KiJbKI1iCTE y4YHiB 13 Tpoxm nizaBumenuMm PT, Ha 5,6 %,
OigBUIIMTYM KiJbKicTb 31m00yBauiB 3 HMI3bKMM PT Ta THMX, KOMY HEe
BJIaCTUBA TPUBOXHICTE.

3. BacTocyBaHHSA 1HTEPaAKTUBHUX QI1THEC-1TOp CYTTEBO BIJIMBAE
Ha piBeHb MOTHMBALll 3700yBauiB HDOYATKOBOIL OCBiTM IO ®ismMyHOIL
KyneTypu: B KI' Ha 11 % sBMeHmMJIACh K1JbKiCcTb yUuHIB 3 BUCOKUM,
TapHMM Ta HM3bKMM p1liBHeM MOTHMBAalIil, npoTe Takox Ha 11 %
30impmmilacek KijgbkicTe 3 HDOBUTMBHMM piBHeM. B EI' Ha 18 %, me
AKTUMBHO BIPOBAIXyBalIMCh GiTHec-irpu, 30iapmmiach KiJbKicTb
YVUH1IB 3 BMCOKMM Ta TI'apHMM piBHeM MOTMBaLii. Takox BiaMiueHO
3MEeHIIeHHa YyuYHiB 3 HM3bKMM (25 %) Ta nosmutumBHMM (11 %)
MOTHMBAL1VHMM pPiBHEM.

[lepcrnexTyBa NOINAJIBWKMX IJOCJHiIXEeHb I[IOJATae B po3pobui Ta
BOPOBAamXeHH]1 1HmMMX IOMCTaAaHUIVHUX B3acobiB (i3MUHOTO BUXOBAHHHA,
AK1 manmyTb 3MOTY MNOKpaWMTU Q13UMUYHMIM POBBUTOK OpTraHizMy Y4YHIB
Ta IOOIIOMOXYTh chopmyBaTt  MiLHY, TapMOHI1MHO PO3BUHEHY
YKpaiHCbKY MOJIOIbL !
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