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THE IMPACT OF HUMAN RESOURCES ON THE INNOVATIVE DEVELOPMENT OF
THE REGION

Kolesnikova Julia Sergeevna,

Abstract: This paper examines the impact of human resodrseecifically, the number ol
students enrolled in higher educatiprograms and the number of personnel engaged in rese
and development (hereinafter, R&Dpn the innovative development of Russian regions.

analysis is conducted demonstrating a shift in state education policy toward secondary vor
education. Hective individual and state educational trajectories are examined. Using data frc
constituent entities of the Russian Federation for the periodi 2024, a model is constructed 1
assess the impact of the number of students and personnel eng&#$dd, imtangible assets, the
level of digitalization, and unemployment on GRP per capita. The practical significance c
study lies in the need for balanced development of secondary and higher education and suj
scientific personnel to ensure tin@ovative development of regions.

Key words: human resources, number of personnel engaged in research and development,
of students studying in higher education programs, number of students studying-levehic
specialist programs, innovative aaty of the region.
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TYPOLOGY OF MANAGEMENT STRATEGIES FOR ENSURING THE
SUSTAINABILITY OF REGIONAL DEVELOPMENT UNDER CONDITIONS OF
ASYMMETRY

Elena Vladimirovna Tarasova

Kozlov Vladislav Sergeyevich
Olga Eduardovna Kirienko
Victoria Viktorovna Loskutova
Natalia Viktorovna Stasyuk

Abstract: This paper substantiates the need to transition to integrated management system
as a key tool for enhancing the resilience of s@donomic systems (SES) amidst the turbdesic
the VUCA world. It outlines the methodological framework of IMS, encompassing principles
as integrity, standardization, data centralization, process optimization, adaptability, -h
centricity, security, and eng-end transparency. The studyafyzes the region’'s economic maeh
nism as a dialectical unity of economic and institutional spheres, alongside the role-o
development as an inherent source of qualitative renewal. A diagnostic toolkit for assessir
development is proposédbasedon resource, performance, and autonomy crideatong with

three management strategies: cooperative, decentralized, and centralized. Particular attentio
to the practical application for economically depressed redispgcifically the DPR where an
algorithm is proposed for transitioning from stagnation to sustainable development through t
plementation of an integrated management system, economic diversification, and a cooj
strategy with the federal center.

Keywords: integrated managemesystem, regional socieconomic system, economic mechanis
digital transformation, interagency integration, regional asymmetry, cooperative strategy.
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FORMATION AND DEVELOPMENT OF A REGIONAL TEAM: ORGANIZING
COLLABORATIVE WORK AND CONSIDERING INDIVIDUAL SPECIALIZATIONS

Ishkov Aleksandr Dmitrievich

Abstract. The regonal team is considered as a system of shared responsibility for a common
The article examines the organizational conditions of teamwork and the mechanisms of moti
delegation, feedback, and disagreement resolution. It clarifies the camgrimitations of the
bimodal classification of natural specializations and the questionnaire. Practical ways of cons
individual specializations after analyzing work requirements are proposed without turning the
fixed typological roles.

Keywords: regional team, motivation, delegation, feedback, disagreement resolution, primary
specialization.
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9 kfmdzsedwi ks dzdydets?2 tslsoe j IsdfirHlsde’ jrdzdishijsts{o dd?
LIssdiz WistediOdz! detsy MtsLHOdedj tOBtSYj?2 ctolzf
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l1tcOCIsdyj MCOW IstclzH datsfyls! L Hj fimy! o Istsds,
f sdzdesdZ3syd?2, dJdW stedzOydesdzdz 7 ftslstsC tsod-d b
mMr o0l dO dqdzHdo dHEZOdM dz | e j dedesfisd Lk
WisCbkfm Mmd3d P 04 smvw  fij Mistdas dzdia OB Ysdlsd  frifise difno ts2 |
1 Iss?2 tOBtsls] ftoddewWIsO tsBteOlsdzOV dzsed BSO: My
LOadMmddstsmisd, §zdsdkdsydy  khdasedv tteOB |
Ylsdlsj dz' dz" = MmO HjWIsj dz' detsisd dMmf tsdz
HditslsjL  Hsftdddlsjd & & ttcoddL Oyd s ddz

1. Jt41o 1 RYOARC w1 fruwur B 10163 (1
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1.1. [Bhd2 tjLkd OIS, dzjtsBatHJ®BOW ¢

t OByl ctkzfiflkz hBsyds ML HOK! COMf Stew
Yydls' twkSCtsotsHdbkj esSCgftcpgmB@idm O § sWo dzvw jIsf
EyOmisded ¢ d Mtso d3j Misdets tslso j yOsls L O tojL zdz' Is
mMdzsy jddj @3 tlsHjd! drn tlyjltse. 1 i stz tot
HdodHEZOM dZ" &3 L OHOdzdw osd, dets d L Oeo dmd dizsr
[ Bilednd, IsttOdmf stlsdatsy, ddzyd dgj tedetsj s-d Mt
oddzd COydmlse jdedzr § tWOMyYdlIsr, dzs dMf sdz! L &
dzj Mseo A3 Misddzr j] MtesCd. AttcdzOdz Wz SOHH-ESE 8
hgdedw dzjls. vyOfmlsdzd ¢ Od3 { tod ntiSHH{jIsdadj ) Oiis{ctiziz
dimMaBHdz J] HOdgdzr | d tyjdzedls: ftsmdzj HMlseadw H
L S td3OdzH T H s dzy dgr B' Is! sBh d2 L Bdz! IsO
sso, ftdWlisde j BiMIsO dr MsjHddzj dgdW ,5-1 Stev
Uij ftesfistOdigls s®C Yy yaissogd®# L dzOls! ¢ tsOdzq
d Misfmss fjtejHOUud dzjtejh j dzdesets otftesiO
BjyojHdMse j dzdzgs? OB 1Isd bkndse v i
sdodets? o &zOflsd d&OH ofMmj k] bkyOMmkdedS ORd dst
Sftej Hjdzvjlhmy doj CoddujMisestsd Mtse j" G2,
dzd BOIs! ftse zOMtse Odadz’ j tjh jddw d o' f tsdzdz¥ Is
it OBtslsO wkzCsotsHdIsjdzw M CtsBOdzH 52 66 dz8 y
Yyimmo. Astddtese Odzdj ftejHjdvjls dzj ©8-7H(J
flsdegetsls: L O MtsedkOMse Odzdj ©OLdz 7 dzOf tcOo .
EyOmlsddtO M tBhddk tjLizd sOsds d MLt HOJ
flsdw. [ jdzjcdiesoOdzdj §jtejHOjls tjLkzd OIs
setcOdd yj ddwddd d Stdlj@Yywiggw Scdiste&a-r. o @
yddzsfm: d ylsts MmdzjHbkjls dLdjddls: o HOd dzj 2
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Hjdzjdedj WEkdzS yd?2,; ddgesfatsi dafjsdz] dzdntdtsee @dls - dits Is
dzOw  fiyssBdOlzy dIs! dzj HsMIsOI ¢  tdzdats dzttsyd 2
o Odzd 2 .

lLOddtsme w L 4 1 Isdr dz2Of tcOodzj dzd?2 f tcJH-Mis O¢
J Is, Ylsts dzd tsHdes dL dedr dzy Mikh | iso dzPll Gl
9 Odedzts 2 tslso jIsflse j dadetsfyls .
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tdm. 1. JLOddsmowL Odedze" § dROJtcOo dzj dzdVv 0O

[ B sdzdzd Isj dz! dzgkzs IstekzH dzgtsfls! MtsL HOJ Is] -dz] B
dzdj ftejHYf sdZOCOj ds?2 Byjtej Hdetsisd Mistesdlsj d
zOctelzL C g todz goy B3tgh desfmisd d MesCd ootBO Mfts
B dzls BMEYHjddY yOMmls! HOdzdz = jhj thsmizls
Ctsdey ydets dzj dz' L w . SEROdZHO HBdY 20 tftej HJ &
Hdzw fdzjHbEEh jets hOE0O, SOCd] todHEddssH Bz
fjtej Mislstejls: L Hd j.

1 OHOYO tolz CitdpHgjHAAAES)  dzWl Isz Mmdztsy dzts M ls - Z{ tc
JHddzr | dmMreBHd § HOdzdz j, Ctedlsjtedd oj'-B St
tGJHO'L{C[ dzj o j M j edlatsets otftsMO ttkStoHdlsj d
dzd J4 visazdfi O e Of esW j MMd sdzOdz! dgf = § SL dwyd2
Cd, O dzj ftedyudds? BjMStd yktse s Mse &zOMEo

[HdZO0 dL tOonf totshisicPEz) dziaz@ ts) B E&CKLOKO
fMsed2. lttse jfMmisd Mo jh Odedj, dzOf tcOo dids! L (
sz dzj sBlsHif&GEd s MiBj LIsd HJ2Mlse diw- dzd
s s Mdr Mz sdz €5 kBEHO, CBEHO ftodoHWIs
ftes] CIs0O.
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 sfmilsddz, Ctsd3OdzH | dzzy dzs Mtse dzOMtseo Ols+ ¢
C ddgy jdzj todats? d dgW tcOMlistclz Cdisjlz telf] to ts I 5 CL tzddz! fiptOds |
Flso j 6 H ] dzdzOW fsMdzj Hise Ols j dz' dztsfyls f SHG dz
Mstesdlsj dz Mise O, HsMiskzy dz@ disd Bsh desmisw d&3d
vOC B2 tjLizdz IsOls sy des ftetso jtodls: d f ted daw

Mmistetsh OW Wistodszdzdtetsoa €O toj L kdiz' @ Isl®tc ds Is® 3
YIsts HBdydes B' Is! ftsdzzyjds? 1t COCdd- ftod
o jth jdz@? slkts d Hd& COCKE MdzjHES M jes H
IsSOIs? [ Mdzd tlse jlilsr dz W fMdzts,OL dzts @ig Is dpdsdzfl dz@G L
[Hddz ctsssodlstshfePda B, sHelpt jddj, Itojlsd?2
ssdz! €5 MsBOIls! d3dzj dad W .

l sfpdzj BftejHjdzj dzedY BN jets tjLizdz OO
tcOBtSISO dzgj 8BRBHdBO HAzv jet (odzzyj ddvw. J
dzj HisMisOlssyYdzs ¢ § 6§ ud fdadsisizy dafstistdO L A jzdRjdztsd “s
mlse dw, BJL Ctltster o tjhjdadjy dzaj BEHjJI {5
dmy tsdzdzj dzts.

1 Ofteddsj e, fHtwod dLd3jdzj dzdd ¢ sMmdzj HBse Olsy dz
f sdzlz yd Is OCIszOdz! dzf § HOdzdz" § , ftoeso jtodIs
fsfdzj HMlsedw HdzW MowL Odgdz" = dzOf tcOo dzjj dzd 2 ,
hjdzdjy, Wstedidls: dL d3j dzj dzgdw d ¢ tetsC tsdzis te ts dzc
zdets HJj2Meadj dad ftojHEmMBclstc] dts, tBhM OW
CSGHO COYHMN2 EyOflsdaft€ off tf tskiagigddid] jntse Mise j d

]@BJCB sftcjHjdzwjlsimw tslse jlsMmise j dedatsfifdss .
ssodls COYHT2 oo yklstsyds 2 tjLEzdz IsOIs, !
Msec zZOMso Odzgdj oL OddBsL O dmMddz" = tej h j dgcF2.
Medz ¢ts adHBse otf@B ®IOB SISO ®Wsdels Istcj Btso Ols
MEJuqO&quBa. 1 Oy dzts, YlstsB ' £ COyHbES d
Mlseo jdedz" 2 d fsdgwisdgr 2 sz yOlsj dz' .

ddzj HzjIls tOL dzd yols' IstcjBBsoOdzedjy ¢ t@®BTBIs
dedj §6COLT00])ls, ylusflsdzf 5eHAsEHsIsBY eEashisf j H
dzdj tetwOdzdyj dzdv, Mtse zOMtse OdzdesMmlis!  tedf-h j dzd
dzj dzd s . wftsftse of fsddj zd¥ L Osadmdls sk f)
FyOmisdzed S s, HBMlskY dts?2 ddeW stedzOydd d EfmlsC

) 80CIsduj fHB® OfG gz dzsls! OS5 O: s ted3

IsOls; sftcj HJ dzd Is dzj sBrtsHd A" | ftetsdzd Plssy
ydis: e jilsmise jdedz" n; flese jtedls! f tsdzdidsditsyc
dditsL O dmd dGi3sMmisd . SEBOdRZH O Wistcdzdteld j Is®OW dzf M+
ftocdor ydetsets MfdmMe O HBdy dshis 2.

| s6dCO fsMmMisOdtso € d Mo dzj Misdzes?2 L OHOYd
tcjLEzdz IsOISO d dsBatSHd®B = HJj2MIsead2, §smd

f sdkdsBsydy, tjmktehn'  §sEYHES Mt dkOMEe C

J
sORW  fsfidj Hso Olsj dz' desfls! MBLHOj j H( dat
slso j lsflse j dedztsfls

d d smMdzijHkzeh 2 tyjdbd orf
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L OlstcOcdo O h dan Mmd3d rjg &OfteOodzj dedw ts-d
ojdz¢, EHJ] JjMmb' dz,lsd3lsucfw jet tjhdds! . 1
BjHdV jls tcOBtslskz; otftosfr, dzagj MeowL Odeds j fr
fpzh § Mise j disies,d3 md@lﬂlsdmﬁd tGJhO“lS MOoBsMistsW Is.
]l tjedtsdzOdz! dets?2 SCtdB3BOdzH ] HBso jtodj L dzOYy
EyOfmisded S disyjls teOMmydlsr e Ols! , ylsts j'é-s dd
flso © orf ftsdzdzj d" , O WM jdedd daf dL &Bj ded sV
teddgei dMCdzt yojls Ctsdestesdzy. stdzlstetsdz dgf-j Ist
fsdz Lksls dnrn Hdv fttse jteCd tOBtslsr d dheotsj
we, O dagj HA&Y MESter sdw e dzj d.
lfr]o[:rsdzlsdc{u;fr]gow BjLBY OMmdetsfyls sOC % j dz
Jd20 HOj s MO s MisdcBS j, L OHOI! dzj zHtsB dzr 2
fl tekSCtsosHdljdjd BjL fOoMmjddw d&fydkscs &

sBfdetse Ols! Moty L dyds d ftejHdsydls: fMmd

]l My dtsds ftetsj Clsj ftsdzdts] Mse dzOmMdPF dzj
Csds of j ydodzdmlsr odHwlils tOLdzr J ftsfdzj HfMlse d
sBtOIsdIls! o ded B3O0dzd 4 dzO BN da®OM Iy 'tc shtff Jz ) fBYzZ & IS t
dets fyls+ , 1 iCds@ztsigisthdsdits ls+ , ftoj HMIsOH deB® j fiptc s M ¢b
fsweodgj dgdWw dzjtsBotHJ BIS deB i HjtSdsytjodz i A GtaChdisd:
Yydqw Hts Bsdzj des©, CtsHO tded BEkZzHEIs ftetse jtoj

HSHJjtY Oy dzt desy t©OL detse dzOMdj tlsdetsfadIlsmw
Mlsoedwdg tojh jdedw,; CwdaWdzdSIls wlsdatsh jded2j -1 j to
Mlso © EyOMmilsded € 5o . 1NoGHLGOUMD A 5 otdHLdelsgj od'te €

Mo jHjdd" ©WOMRBHWIMY, COCd,) IstjBso Odeqd™
Slo j UOjls Mc kOmts Odede’ 5 Ctodlsjtedwd [ 4] .
{jedBdzOdz &zOY SCt®RORHO YOMmsts ©OBIO IS
LYUOMsdzd S d ROSBHYISMHEY D, L@l @ sk lO ddf & Ofyls
EyjlsO d §oHSd yoskmw ¢ fesjSlk M tfPL das?
flsj Bz ©OB IS f] ddW SOy 2 daj & LW fydlsC

SSRBOdZH O HEsd dzO L dzOlIs! GHJ nrttOdzdIsmw C
sko j YO, jbsdzE®ijddis d COC WdSMdEks kMWW H 56 &
HsC dzj EMlsOdatsoe dzj dz, EyOfmilsded ¢ d dzOyduzOs Is
olststcdes SBMEYHOIS! EyJj ftoddwisr j tejh jdadvw.

oS jhOdedy dai HEBdzydzs L O3 devIs! MmdElsj BBz
My HjddY o0 PdidEe O s &zOMd?2 d 4§ tgid-dzv Is c
tej HOYd IsjSkhj2 ddWsttdOydd, SCsolststtkzs dGsyd

[dzv OmMytejHjdj dedgts? CtsBOdzH ' e jsdzdes
ffdzj ©BMEYHj dzdW HBdyd B'ls! f§dvisd {§tdd
dzj O] 37 j MbE zOMte Odzdw d fdzj Hizs 1 d 215 -C t5 dal
CteOlsdyuj MS O dzOctekzL $O, O MMt MBLEOd]Is
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2.1. [tssdeoeOydw BkEyOmilsded S tso

[ slsdeo Oyds yOfmlsts MoatsHwWIs ¢ dzigakgzdidd ¥ o 1oz @&
B Misdzes?2 OBl 90)3dgjJ Htekzetsj: §Lotsdw jk
mMdigr Mz yoOmlsdw, odzdwlils! dO tjLbkzd IsOls d od

1 € dzs yJ dzdztsfls EmMddzde O Is f tsdaW Isdg” 2 IssB M (-
fise j dedetsmisd d' oGO HEO™ MoWisdzj HES " dd3 twJh
MBtstc HOdedz" 7 cHdzVW wlsyjlso0e, lsmikzikMmisad,j to
mMdzj dz@ tjn"h jded?2 d Blse jlsMmise jdadesmis: BjL  tsd

l diBjojHBdMise j dzdets?2 CtsdBZOdzH | GMtse jGldes ¢
dzdvw EZyofmisdw zH flzd &2Oc ff cfsdAs C Oj Is oW Phmdts
HOYd, Htislsd tgeids 0 j dzdzOW L dzOyd dis b s ditsdzts figls
o dzd W Is ! 2O tjhjddj ddozd ftwdtsetejMmilsd .
jHddemse j dedzr 2 Bslsdo iddtey H O 1 U J [ EHitz £ iPdg® v C
toj MO EZyoOmlsdzd S O d IstejBtso OdedWw s ftotsj S IsC

l dzzlstoj dedgv v dtslsd o Oydw Meaw L OdzO fy fMtsH j toy
oL Bs) dzsMis! v Jteddzjda¥Ils! SCoBBYJjlsjdydd,- §te
IsOls . ldzj hdgww Bslsdeo Oydw sfdteOjlsmw mdzO o
syjdSz tcECtsoaHdlsjdzv d ftsmdzj HMmlsedw dMmYf tsd

Il ) Odz' dets?2 HjWIsjdz desfisd Isd thdafe Odad
Bsydes ftetslsdostf sflsOQadzvIs: dr d MydlOls: oc
dzts 2 . gtso 3] MisdzOW tOBBISO Istcj Blzj Is {fists dsdzidzizj
odej "dedj MlsddBzdzr dzj sBRtSHd®B . 1t jMmded ky
stctsdzj @3 d MOdzS ydw ddd, MmMtslstezHdzed$ BEZH S8 fls
MlsOlstsydzr 2 B j 3.
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LAND MANAGEMENT AS AN INSTRUMENT FOR THE SPATIAL DEVELOPMENT OF
THE REGIONAL ECONOMY AND IMPROVING THE EFFICIENCY OF LAND
RESOURCE USE

Shcherbakov Kirill Andreevic

Abstract: the chapter examines land management as an instrument of spatial developmen
regional economy and improvement of land resource use efficiency. It is argued that the ec
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role of land management extends beyond territorial organization aneus@ndegulation ancd
cludes the creation of conditions for a more rational location of production, reduction of <
costs, involvement of unused land in economic circulation, apdomement of the investment-a
tractiveness of rural areas. Particular attention is paid to the relationship between land mane
decisions, strategic and spatial planning, infrastructure development, and regional land polic
chapter considers apm@ches to assessing the efficiency of agricultural land use, economic-al
ganizational instruments of lande regulation, as well as the application of geoinformatiom- te
nologies and digital spatial data in management decisaking. It is shown thate effectiveness
of land management should be assessed not only through changes in the characteristics of it
land plots but also through its impact on economic activity, the structure of land use, and th
term development potential of territes. International experience in land consolidation and spi
restructuring of rural areas is also considered.

Keywords: land management, land resources, regional economy, spatial development, lat
agricultural land, landise efficiency, spatial ptening, unused land, GIS technologies, rural area:
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ECOSYSTEMS IN HIGHER EDUCATION: STATE AND WAYS OF DEVELOPMENT

Labyntsev Nikolay Tikhonovich,
Chukhrova Oksana Viktorovna,
Molozhavenko Irina Sergeevna

Annotation. Continuing research in the field of ecosystem approadtigher education, the articl:
provides a brief theoretical basis of ecosystems in the university, presents the algorithm of tl
project of the Department of Accounting and Controlling in the Economic University ecosy
including information abauthe department, mission, goal, objectives and architecture of the
system. Directions and conclusions on all key components (core) of the ecosystem are pro
detail. At the same time, the key effects arising from the application of the ecosysgtemach in
the higher education sector on the basis of changes in the main processes (educational,

innovation, entrepreneurial, career guidance and organizational and managerial) are descrit
article will be of interest to specialists ihet field of education and innovation, as well as alt s
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dents and those who observe the current state of higher education and its main trends gmnd
ment.
Keywords: ecosystem, higher education, department, ecosystem architecture, ecosystes r
ment.
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TRANSFORMATION OF INTERNATIONAL FINANCIAL RELATIONS: STRUCTURAL
ISSUES AND THE GEOPOLITICAL DIMENSION

Elmira Bashirovna Alieva

Abstract: This article analyzes the transformation of international financial relations (IFR) ai
contemporary geopolititahallenges and globalization. It substantiates the ineffectivenesssef
sical modern institutional structures and proposes a comprehensive approach to classifyil
taking into account legal legitimacy, obligations, and latent mechanisms of influ€he study>e

amines the transformation of finance from a purely economic category into a key mecharésn
opolitics and national security. The paper addresses various aspects of international financ
tions, including lending, grafiiased aid, crssborder investment, offshore jurisdictions, illicit f
nancial flows, and the use of financial sanctions. It concludes that in the modern global lega
financial flows are utilized not only for development and cooperation but also as instrume
fierce competition and political pressure aimed at restricting a state's economic sovereignty.
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MODELING THE DEVELOPMENT OF SELF -ORGANIZATION SKIL LS IN PRIMARY
SCHOOL STUDENTS THROUGH PROJECT-BASED ACTIVITIES

Tatyana Vasilyevna Timokhina,
Irina Valeryevna Khaustova

Abstract: This chapter outlines the key aspects of modeling the development-ofgatiization
skills in primary school studentsgHking into account regional characteristics as well as the stud
aptitudes and abilities. Projebased activity a form of educational and cognitive engageren
significantly influences the development of individual s®ijanization; it serves as a ke
pedagogical tool and a vital resource for structuring the educational process. The compor
child development within projediased activity include motivation, evolving communication skil
and seHlregulation (control).

Keywords: modeling, algoritm, selforganization, projeebased activity, primary school studer
educator.
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THE FEATURES OF ORGANIZING EDUCATIONAL RESEARCH IN BIOLOGY FOR
STUDENTS IN THE BASIC SCHOOL (USING THE EXAMPLE OF WORKING WITH
HERBARIUM RESOURCEYS)

Dmitrieva Elena Alexandrovna,
Rumyantseva Polina Igorevna,
Volkova Larisa Vyacheslavovna

Annotation. The chapter has been reviewed the features of organizing educational researeh
ogy for pupils in the basic school, relying dierbarium resources. The theoretical analysis of
problem is provided; the main stages of working with herbarium and methods of research ¢
are described. The possibilities of integrating herbarium materials into classroom and extrac
larad i vities to develop studentsdé cognitive
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age related and individual characteristic
activities based on the network interaction betwssmools and universities are revealed.
Keywords: educational research in biology, extracurricular activities, herbarium resource:
Herbarium Fund of the Yaroslavl State Pedagogical University.
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INTERACTIVE PLANT PHYSIOLOGY FROM FUNDAMENTAL THEORY TO
PRACTICUM, PRACTICE -ORIENTED TASKS AND RESEARCH ACTIVITIES

Mishina Olga Stepanovna,
Ivanov Roman Gennadievich,
Kuznetsova Daria Dmitrievna

Abstract: The monograph examines the main physiological processes of a plant organism fr:
standpoint of the unity of fundamental scientific knowledge, experimental acamdypractical
application. The proposed structure is aimed at students of pedagogical universities, future t
of biology and chemistry, as well as biology teachers who organidepth study of the subjec
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and extracurricular research activities.ckachapter combines theoretical material, illustrat
schemes, laboratory practice, practicéented tasks, interdisciplinary connections and topics
research projects.

Keywords: plant physiology; plant cell; osmosis; turgor; plasmolysis; water patgmiorkshop;
practiceoriented tasks; research project; biology; chemistry.
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Lavshuk Dmitry Alekseevich,
Ogorodova Ekaterina Sergeevna

Abstract. The article examines the possibility of reproducing a motor error in the simul:
modeling of an athleteds mov e mekrmosel a the haman
musculoskeletal system reaching the target point of the biomechanical state. A mathematica
of the dynamics of controlled movement of a biomechanical system has been constructec
control actions in the structure of the computational experitiettregulate the transition of th
model from the motor error zone to the zone corresponding to the specified target stal
computer implementation of the structure of the mathematical model and its dynamics was
out in the freely available ooputer mathematics environment SciLab. A series of computati
experiments was conducted. Results have been obtained confirming the possibility of pre
modeling of motor errors in a sports exercise, depending on the level of the force potehgal
simulated system, the time of activation onset, and the duration of the control action, as wel
target orientation of the motor action.

Keywords: athlete, control structure, mathematical model of movement, control actions, @rc
tential.
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INTERDISCIPLINARY INTEGRATION AT A TECHNICAL UNIVERSITY: THEORY
AND PRACTICE OF TEACHING MATERIALS SCIENCE

Shokhidakhon Abdurakhmonova

Abstract. This chapter discusses the methodological omgdioin of interdisciplinary materialsisc
ence education in the training of future engineers. The links between materials science, phy.
formation technology, and industrial practice are used to examine principles for designing-in
ed assignmentgrganizing classes, and establishing appropriate pedagogical conditions. &ot
tive results for the experimental and con
practical potential and limitations of an integrative approach at aite¢hmiversity are also sh

cussed.

Keywords: interdisciplinary integration, materials science, technical education, professional
ing, engineering competencies, integrated assignments, pedagogical experiment, digitabd-te
gies.
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@®opMmHpOBaHHME €OWUHON HHPOPMAIMOHHOM cpeabl B  BBHICIIEM
00pa3oBaTeIbHOM YUPEKICHUH

Co3pnanme 6a3bl JaHHBIX B BRICIIHX 00pa30BaTENbHBIX yUPEKICHUIX H
ee 3G eKTHBHOE HCITOIH30BaHHE;

3aa9H:

1 1 11

Anpobaiys ¥ HCTIOIB30BaHUE HOBBIX HHPOPMAIMOHHBIX TEXHOJIOTHH
B y4eOHBIX Ipoleccax BBICIIMX 00pa30BaTeNbHBIX YUpPEKICHHUII;

Pa3paboTka  HOpPMAaTMBHBIX M  HPOrPaMMHBIX  JOKYMEHTOB,
OTHOCAIIUXCSA K NPOQUISAM U CIEHUATBHOCTAM;

B BBICIIHX 00pa3oBaTEIbHBIX
YUPEKICHUAX 111 KOMIBIOTEPHU3AIHH
y4eOHBIX POIECCOB HEOOXOUMO
PEIINTh ClIeIYIONIHEe aKTYaIbHEIe

t dm. 1. (OBBIsr, orfwoddg J 3" 4 Htd toj OdzdL C
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TOH K€ TCOPHH MPH A\

> METOIOB OJIHOM
H3YUCHHH pa3JIHYHBIX \-—
HayKH [IPH U3YYCHUH
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fsLdyd?2. [ edCO foMmistetsj ddv kOSCBEs EZyj B
Bl jChktso §COLOd d&O ttdfm. 3.

YcraHoB/1eHHe B3aHMOCBSI3H MeXIY 00beKTaMH, paccMAaTPUBAeMbIMH B
Pa3IAYHBIX Y4eOHBIX NpeaMeTax

Opranuzanus B3aHMOCBSI3H MEXIY Opranuzanus B3aHMMOCBSA3H MEXTY
POICTBEHHBIMH 3aKOHAMH U TEOPHAMHU _"_ POICTBEHHBIMH 3aKOHAMH H TEOPHAMHU

+ A}
@opMHpOBaHHE  B3aHUMOCBA3H  MEXIY Co3nanue B3aHMMOCBS3H MEXIy
METOJaMH MCCIIEA0BAHHUA U IPAKTHYECKOH (GU3MYECKHUMH ~ 3aKOHOMEPHOCTAMH U
JIEATENBHOCTBIO CTYIEHTOB g (bUI0cO(hCKHMHI TOHATHSIMHE

1

YcraHnoBlieHHE CBA3eH pacyeTHO- IIpuBenenue 3HAHUH 0
HM3MEPUTEIBHOIO H rpa)u9ecKoro g «MarepuanoBencHUNY; OpraHu3anus
XapakTepa B3aMMOCBS3M MEXIy II€1arorM4ecKiMy,

MCHXOJIOTHYECKUMH M (PHIIOCOCKUMH
3HaHWAMH, a TaKXKe METOJHICCKUMH
OpUeMaMH M MeToJaMH OOy4deHHus Hu
BOCITUTAHHS

tdfp. 3. uvumdkseadw &scdujmMStses §shlsts
d bdgj® § zOdzso
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Yyd Métsets tjh jddv. aAtsted oL Gddgsls ity dyisp-ddd i
B3 2Ot " oLOdddets toj yj dzl qtctso Odzadj L OH Odzad
sBkzyOs Ddfadis e O Is B dzOQtclzy dIls! MtsH j oy Ols j dz
dfls' t©OLtr a7 d&jiyHE bjsedj?2 d §LOCIds 2.

B xoxe ucciegoBanmii 6bl1a pa3padoTaHa cHcTeMAa NOBBINIEHHS] Ka4eCTBa
o0pa3oBaHuA B 00/1aCTH HHTEITPHPYEMBIX HAYK, H HA OCHOBe CJIeIYIOIIHX YKa3aHUH
0bL1a opraHn3oBaHa 0a3a NpaKTHIecKoi MpogeccHoHATLHOM MOTOTOBKH CTYIeHTOB

\ S— S— —

Buenpenue o0TOOpaHHOH cHCTeMBl 3a1ad
Co3nanne BO3MOXXHOCTH KJIaCCHQHKAIMH MEXANCLMIUTHHAPHOTO IPaKTHIECKOTO
HayK II0 YPOBHIO HHTErpalMy, a A XapakTepa Ui Pa3sBHTHS IPO(eCcCHOHATBHBIX
ONpEJECICHUA YPOBHS MHTEIpalMd — HaBLIKOB CTYJEHTOB C LEIBH IIOBBIIICHUA
BBE/ICHHE KPUTEpHUs UHTErpallil HayK OIITHMAJIBHOCTH 00y4eHHUSI HH(OPMAITMOHHBIM

TEXHONOLMAM

| 4

\ 4

Db dexTHBHOE UCTIONH30BaHNE KOMITLIOTEPOB MPH PEIIEHUH 33134
npodeccHoHaTbHOM cheph

tdfm. 4. [Mdso 0 §©OClsdyjMSs?2 oW jmndgsod

Bonpocsl, k0OTOpble HEOOX0AMMO PELIUTH PH BHEIPEeHHH
HH(OPMAIMOHHBIX TEXHOJIOTHIi B 06pa3oBaHue

|, Pa3BuTue anropuTMHYECKOrO MBINUICHHS y OyAynmx mpernoaaBarenei
1po¢ecCHOHAIBHOIO 00pa30BaHHUS;

OO0yuyeHHE CTYICHTOB TBOPYECKOH JIEATEIBHOCTH;

|, Pa3BuTHEe KOMMYHHMKAaTHBHBIX CNOCOOHOCTEH OyAymMX CIEIUaTMCTOB Ha
OCHOBE COBMECTHOH pEalH3alliM IIPOEKTOB;

@opmupoBaHHe y OyAyIMX  CIHENHATACTOB  HABBHIKOB  NPHHSATHA
ONTHMANEHBIX PEMICHUH B CIOXHBIX CHTYAIHAX;

®opMHpOBaHKE U Pa3BUTHE HABBIKOB Pa0OTHI C IpOrpaMMaMH U CHCTEMaMH;

dopmupoBaHHe HHPOPMAITHOHHON KYIBTYphl y OyAyIIMX MpenojaBaTreliei
mpodecCHOHAIBHOr0 00pa3oBaHuU;

tdfm. 5. 1 OHOYd, YtBHdjyONdj tjhjdds {(td
sjrdesdzse d?2 o tBteOL ts9 Odzd j
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TeMy Ha OCHOBE OTHOT'O HJIH o00o0Imaronye 3HaHUA
HECKOJIbKHX MPEMETOB
n KYPCBbI OPTAHU3ALIMHA
YYEBHOT'O ITPOIIECCA B
NNPOLECCE HHTEI'PALIUA /
Kypcbl, 00be TuHsIOHE CrnenuanbHbIe KYpCHI,
Pa3THIHBIC PA3JICIIbI : 00be JUHAIOIHE HECKOIBKO
y4eOHbIX IPEIMETOB B \l_l yueGHBIX IUCIUILTHE
oIpeieIeHHBIH 60K
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lod s fEjHicEROEOj & 2 of deerh o -0t
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2. 1drnOCldudmidd fwddydi™ FTwLOSCIsc
ISJQISdeqQO ftoesyj MMO Mo jteh j demise tso
tcse BOLdwlkjIsmw d&O Mdmilsj i3i GeA j HJ]
(tedfm. 7).

IIpuHIMOBI COBEPIICHCTBOBAHMS NPAKTHYECKOM

[IpuHIAN HAYIHOCTH IIpuHIAN HenpepHIBHOCTH
HpHHlII/III CHCTEMHOCTH HPHHIIHH IPOrHOCTHIHOCTH
HpHHHHH HHTCIPATUBHOCTH HPHHIIHH HHHOBAIIHOHHOCTH
tdf. 7. wdfisj @] §eddzyddBSoftotsyj mh §tc
SHGEBIsse €

fes? j MdsdOd das?2 f
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®opmupoBaHHe eIUHOW HH(POPMAIMOHHOH Cpegsl B BBICHIEM
00pa30BaTeNLHOM YUPEKIACHUN

ee 2 dexTHBHOE HCITOTB30BAHKE;

AnpoOaIms 1 HCTIOIB30BaHHE HOBBIX HH(POPMAIMOHHBIX TEXHOJIOTHH

' Co3nanue 06a3bl JaHHBIX B BRICHIMX 00pa30BaTeNbHBIX YUPEKICHUIX H
: B yueOHBIX POLECCax BBICHIMX 00pa30BaTebHBIX YUpPeKICHHI;

3aJa4H:

Pa3paboTka  HOPMAaTHBHBIX W  NPOTPAMMHBIX  JIOKYMEHTOB,
— OTHOCSIIIUXCS K TPOQUIISAM U CIIEIHATBEHOCTSIM;

PEUINTH CICAYOITUE aKTY aJIbHBIC

B BrICHIMX 06pa30BaTEIbHBIX
y‘ipe)K,[[eHH}IX AJIA KOMHBIOTepI/IElaJI[{[/I
y4ueOHBIX POIIECCOB HEOOXOTMMO

tdm. 8. 10HOYd (@i’ *bjwedLOydd E

Il kyjsdes?2 ftwOCIdSj yJ dzj itstseQuidde d2tg - frpsfy
dzts fkdsdetsf j dzls Jtets o Odzdz’ 2, Ctsdalsj CMmisde 2, fHitetsj €
CteOlsdodz" 2 Y BBHABSH' . 1 dWWjttjdydoydw L ot
sso S MiskHj dzstse; Ctsdelsj CMisdesy BBEYJ ded ] f
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9" B0 MtsmMse O tjh jddw,; ddasj cteOIlsdodz 2
SIsHjdzt dgf » Hj2Mlead?2. l1teddjtc Odze tstod Isidz® 3y
tcdOdzso jHjdzd® ftedo jHY dz dgO tedfm. 9.

~

\

OHpC,I[CH}IIOTC}I OCHOBHBIE TIOHATHS, OTHOCAIIHECA K COACPKAHHUIO
l HSY‘IHCMOﬁ TCEMEI ITIO CIICAAIBHOCTH, W CBA3H MCXKIY HUMH;

PazpabarbiBaeTcs MeTO/MKa OpraHW3AMK H TPOBEACHHS YUeOHBIX
3aHATHH, HOBBIX I1aOOpAaTOpHBIX pabOT WM NPOU3BOJCTBEHHOTO
' 00y4eHHs C HCIOJIB30BaHMEM MEKAMCLMIUIMHAPHBIX CBA3CH IIpH

paboThI:

TIPETo/IaBaHHH NPOQWIBHBIX THCIATLTHH,

CocTaBmsoTca BOIPOCH M 3a[JaHUs Ul IPOBEPKH U 3aKPEILICHHSL

CcBs3€eH IIpH NPENoJgaBaHUuN NIpEAMETA

((MaTeprIaJIOBeHeHIfIC» B TEXHHUYECCKHX
BBICIITHUX 06pa303aTean51x YUYPCKIACHUAX B

IICPBYIO OYE€PEABb BBIIIOJHAKOTCA CIICAYIOIIHEC

| 3HaHWH CTYIEHTOB MO OCHOBHBIM TOHATHAM, (OPMHpPYEMbIM

[PaKTHYECCKHM YMCHWSM M HaBhIKAM II0 M3Y4acMOH TeMe B

J7a peanr3anui MeXXIHUCIIATUTMHAP HBIX

PO HIBHBIX KypCax.

/

/

tdm. 9. ¢ detwdlsd fayddfddsbyefs ~difpeH'd
ftod tSBEZYJddd GOl tedOdse jHj dd?"
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TPEBOBAHHUSA K OCYHIECTBJIEHUIO MEXIIPEMETHOM CBSI3H

—~=

TTocmemoBaTeTPHOCTE W  TPEEMCTBEHHOCTh HM3YYEHHS pPa3sIHYHBIX IHCITHIUH
Heo0X0oIuMO moaOupaTh 0 BpEMEHH TaKHM 00pa3oM, 9TOOEI H3YIEHHE OJHON W3 HHX
CIIOCOOCTBOBAIO M3YYEHHIO IPYIOi;

Ob6ecneyeHue eqUHOTO MOAX0a K (GOPMHUPOBAHUIO OONIUX MOHATHH, YMEHHH H

ObecneueHne eJUHCTBA TpeOOBaHUIA K YCBOSHHIO 3HAHWH, a TakkKe K OBIaJICHHIO
YMEHHAMH H HABBIKAMH;

IITupoxoe MCHONB30BAHHE 3HAHMH, YMEHHH M HAaBBIKOB H3 JpYyIHX HayK IpH
M3YYEHHHM 3HAHWA, YMEHWH M HABBHIKOB, OTHOCAIIMXCA K OJHOM ydeOHOM

JTHUCITAILIHHE.
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CLASSIFICATION AND S YSTEM OF EXERCISES FOR TEACHING RUSSIAN TO
UNIVERSITY STUDENTS IN KYRGYZSTAN IN THE CONTEXT OF RUSSIAN-
KYRGYZ BILINGUALISM

Navruz Barotovich Khasanov
Soniya Marsuevna Yuburova

Abstract. This article examines the organization of an exercise system for teaching Russ
university students in Kyrgyzstan within the context of Rus&rgyz bilingualism. The study is
driven by the need to improve the Russiamguage speech competence of students studying
multilingual educational environment. Particular attention is paid to classifying exercises ba:
the nature of the speech skills beingyeleped, the degree of student autonomy, the type of sp
activity, and the communicative focus. A system of exercises is proposed, comprising lan
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focused, speeetbriented, communicative, and professionally oriented tasks. The role
comparative approach taking into account the specific characteristics of both Russian
Kyrgyzd is defined. The necessity of a gradual transition from-ta#ed exercises to productiv
speech activity is substantiated.

Keywords: Russian language, Kyrgyz languageyjsBianKyrgyz bilingualism, higher education
university students in Kyrgyzstan, speech skills, speech abilities, exercise system, commul
competence, comparative approach.
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Abstract: Learning motivatoniasn I mpor t ant factor in stu
courses in higher vocational education. This study examines learning motivation among stuc
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higher vocational colleges in China using the attention, relevance, confidence, and satis
(ARCS) model. Data were collected through a structured questionnaire from 172 valid respo
Descriptive statistics, reliability analysis, correlation analysis, and regression analysis were |
examine the four ARCS dimensions and their relationsp s wi t h st udent so
findings indicate that the four dimensions are positively associated with learning motivation,
di fferences among the dimensions suggest
across profegonatcourse learning. The results highlight the value of designing profess
courses around studentso6 attention, perce
and satisfaction with learning outcomes. The study provides practical atiptis for improving
motivational design in higher vocational professional education in China and demonstrai
useful ness of the ARCS framewor Kk as a
professionatourse contexts.

Key words: higher vocatioal education; learning motivation; ARCS model; attention; relevai
confidence; satisfaction; professional courses

Introduction

Learning motivation is a central condition of successful participation in
professional education because students in vattiprogrammes are expected not
only to acquire theoretical knowledge but also to connect learning activities with
practical and occupational requirements. In professional courses, motivation may
therefore be refl ected icourse dontehtepercesvéitswi |
relevance, believe that they can successfully complete learning tasks, and feel
satisfied with the results of learning.

The ARCS model developed by Keller provides a systematic framework for
understanding these motivational nditions through four categories: attention,
relevance, confidence, and satisfaction [1, p. 2]. The model was developed to help
instructional designers and teachers identify motivational problems and select
strategies that address them. Its foategory sucture is particularly suitable for
professionatourse research because the categories can be related to observable
features of course organization, learning activities, task relevance, competence
development, feedback, and assessment.

The present studfpcuses on students in higher vocational colleges in China and
examines motivation specifically in professional courses. The study uses an adapted
ARCSoriented questionnaire based on a prior study of prbgstd learning, ARCS
learning motivation, andxample learning in a digital imaging design course. That study
examined attention, relevance, confidence, and satisfaction as components of learning
motivation and reported the importance of relevance and consistent assessment standard:
in supporting learing outcomes [2, pp. 561]. The present study extends the use of this
ARCS structure to a broader higharcational student sample.

The purpose of the study is descriptive and relational rather than causal. It asks
how students evaluate the four ARCS dmsions in professiona&burse learning and
how these dimensions are statistically related. The study also examines whether
attention, relevance, and confidence are statistically associated with satisfaction. The
results are intended to provide empiricaflormation that can support the design of
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motivating professional courses without treating statistical associations as evidence of
causal effects.

Theoretical framework and literature review

Kell erds ARCS model organi z e qtegonest i v a
Attention concerns the | earnerds inter e
and maintain curiosity. Rel evance conc
content and activities are connected with personal goals, needs, or pytlicateons
[ 1, p . 2] . Confi dence concerns expect a
belief that effort can lead to successful performance. Satisfaction concerns the
positive consequences and feelings associated with learning achievement{s]pp

The model is useful for professional education because the four dimensions can
be considered as a connected motivational sequence rather than as isolated classroon
techniques. Authentic professional cases may attract attention while simultaneously
increasing relevance. Clear task stages, examples, and formative feedback may
supportconfidence. Opportunities to demonstrate acquired competence and receive
transparent assessment may contribute satisfaction. The ARCS framework
therefore offers a précal vocabulary for connecting motivational design with
professionatourse organization.

The questionnaire used iIin the present
projectbased learning combined with ARCS learning motivation theory and example
learning in a digital imaging design course. The published study explicitly measured
attention, relevance, confidence, and satisfaction through an ARCS learning
motivation questionnaire [2, p. 61] and discussed the importance of task relevance
and consistent asssment standards [2, pp.i5Q]. The present study retains these
four dimensions while applying them to students in higher vocational colleges and
professionatourse learning more generally.

The current research is not designed to test the full causailamsm of the
ARCS model. Instead, it uses the model as an organizing framework for
questionnairdbased empirical analysis. This distinction is important because strong
correlations among ARCS dimensions do not establish that changing one dimension
would independently cause changes in another dimension.

Research focus. The study treats learning motivation as a sthegented
perception of the professioraburse learning environment. This focus is consistent
with the ARCS framework, which was developed a motivationatesign
framewor k for Il denti fying conditions t
selecting instructional strategies to address motivational problems [1, pp. 2, 5]. The
present research therefore does not attempt to measure matiesia fixed
psychological trait. Instead, it examines how students evaluate four dimensions of
their current professionalourse learning experience.

Contextual adaptation. Applying the ARCS structure in a higher vocational
context requires attention tohd practical character of professional learning.
Professional courses commonly involve tasks, demonstrations, projects, practice, and
assessment that can be connected with occupational performance. The questionnaire
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source used for the present study waslitsituated in a professional digital imaging
course and explicitly considered ARCS motivation together with prbgstd
learning and example learning [2, pp.180]. The present study retains the
motivational structure while examining a broader higémrational student context.

Analytical boundaries. The study is intentionally limited to the variables
represented by the questionnaire. It does not attempt to estimate the effects of specific
teaching methods, compare particular vocational colleges, stablesh causal
pathways among the ARCS dimensions. This boundary is important because the
observed correlations are strong and the regression predictors are highly collinear.
The contribution of the study is therefore the empirical description of the
motivational pattern in the collected sample and its implications for professional
course design.

Materials and methods

Participants and data collection. The questionnaire was distributed online. A
total of 252 questionnaires were collected. Following theesing procedure applied
to the dataset, 80 responses were excluded and 172 valid questionnaires were retainec
for analysis, producing a valid response rate of 68.25%. The analysis therefore uses
N = 172 throughout.

Instrument. The questionnaire containgdee demographic questions and 29
ARCS items. The 29 items were organized into four dimensions: attention (7 items),
relevance (7 items), confidence (7 items), and satisfaction (8 items). All items used a
five-point Likert scale, with higher scores indicgy stronger agreement with the
corresponding statement. The questionnaire structure follows the ARCS framework
and was informed by the published digit@aging design study, whose ARCS
learning motivation questionnaire contained these four dimensiops ¢24].

Data analysis. The analysis included descriptive statistics, inteonaistency
reliability, KMO and Bartlett tests, Pearson correlation analysis, and multiple linear
regression. Cronbachos al phtaminsausnatara | c ul
for each ARCS dimension. Dimension scores were calculated as the mean of the
items belonging to each dimension. Satisfaction was used as the dependent variable
in the regression model, with attention, relevance, and confidence as predictors.
Becausethe predictors were highly correlated, variance inflation factors were
examined and the regression coefficients were interpreted cautiously.

Research design and measurement procedure. The study used a quantitative,
crosssectional survey design. The urof analysis was the individual student
response. Each respondent provided one set of ratings for the 29 ARCS statements,
and the dimension score was calculated as the arithmetic mean of the items assigned
to the corresponding ARCS category. This procegueserves the original fiveoint
response metric and makes the four dimension means directly comparable.

Data screening. The screening procedure was completed before the statistical
analysis reported in this article. The collected dataset contained @s@seof which
80 were removed as invalid according to the screening process used for the survey
dataset. The remaining 172 records were treated as valid cases. No additional
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imputation was applied to the final dimension scores. The resulting dataset was
therefore analyzed as a complete set of valid questionnaire responses.

Statistical interpretation. Descriptive statistics were used to characterize the
central tendency and dispersion of the four dimensions. Reliability analysis was used
to examine interdaconsistency. KMO and Bartlett statistics were used to evaluate
the suitability of the item correlation matrix for multivariate examination. Pearson
correlations were then used to examine the associations among the four dimension
scores. Finally, multipleegression was used as an exploratory relational analysis
with satisfaction as the dependent variable. Given the observed intercorrelations,
regression diagnostics were considered part of the interpretation rather than an
optional supplementary step.

Resuts

Sample and reliability. The final dataset contained 172 valid responses. -The 29
Iltem instrument showed high internal CO
coefficients were also acceptable for
relevace U = 0.780, confidence U = 0.783,

Table 1
Reliability of the ARCS instrument
Scal e | t ems Cronbdchos
Al'l ARCS i1te29 0.940
Attenti on 7 0. 793
Rel evance 7 0. 780
Confi dence 7 0. 783
Satisfaction8 0. 783
Table 2
Descriptive statistics for the four ARCS dimensions

Di mensi onN Me an SD
Attentionl?7?2 3.616 0. 646
Rel evancegl?7?2 3.625 0. 634
Confidencgl?7?2 3. 772 0. 613
Satisfact/l72 3.759 0. 596

The dimension means were all above the midpoint of thepibmet scale.
Confidence had the highest mean (M = 3.772, SD = 0.614), followed by satisfaction
(M = 3.759, SD = 0.596), relevance (M = 3.625, SD = 0.634), and attention
(M = 3.616, SD = 0.646). These results indicate generally positive evaluations of
professionaktourse mavation across all four ARCS dimensions, while the lower
descriptive values for attention and relevance indicate comparatively more room for
improvement in these dimensions.
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Sampling adequacy and sphericity. The KMO value was 0.900, indicating strong
sanpl i ng adequacy. Bartlettds test of sp
2432.521, p < .001. These results indicate that the correlation matrix contains

substantial relationships among the questionnaire items and is suitable for further
multivariate examination.

Tab3d e
KMO and Bartlettdés test
Statistic Val ue
KMO 0.900
Bartéettds 2432.521
df 406
Si g. <001
Table 4

Pearson correlations among ARCS dimensions

Correlation|r Sig.
At t eirRteil @nvan(0. 828 <001
At t eirCtoindn de 0757 <001
At t eirbtaitars f a(0. 844 <001
Rel ev@mnrcfei del0O. 805 <001
Rel ev@atciesf al|0. 860 <001
Confii®encef 0. 876 <001

All six correlations were positive and statistically significant (p < .001). The
strongest relanship was between confidence and satisfaction (r = .876), followed
by relevance and satisfaction (r = .860) and attention and satisfaction (r = .844). The
results support the interpretation of ARCS motivation as an interconnected set of
dimensions in tld sample.

Table 5
Multiple regression predicting satisfaction
Predic B SE b t p
Const & 0. 27 0. 11 0 2. 44 0.01
Attent 0. 26 0. 04 0.29 5. 43 <001
Rel ev a 0. 24 0. 05 0. 26 4. 40 <001
Confid 0. 43 0. 04 0. 44| 8. 82 <001
The reg essi on mo d e | was statistically
R = 0.857, F(3, 1 Att@ntion,releBaAcs, .ard&dnfidenpe ak

had statistically significant positive regression coefficients. However, the predictors
were strongly irgrcorrelated, and the variance inflation factors were very high
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(attention = 109.76, relevance = 139.78, confidence = 104.60). Accordingly, the
regression coefficients should not be interpreted as evidence that each dimension has
an independent causal effeon satisfaction.

Dimensionlevel interpretation. Attention had the lowest of the four dimension
means (M = 3.616), although the value remained above the neutral midpoint. This
suggests that respondents generally viewed their professionede learning
experiences as capable of attracting their attention, but the degree of motivational
stimulation was not as strong as their reported confidence or satisfaction. The
standard deviation of 0.646 indicates moderate variation across respondents, showing
thatstudents did not evaluate attention identically.

Relevance produced a mean of 3.625 (SD = 0.634). This result is close to the
attention mean and indicates a generally positive perception of the connection
between profession@l o ur s e | e ar n inaedp oragoals. Asthe saime tintes 6
the result does not imply that every course component was perceived as equally
relevant. In practical terms, the dimension mean suggests that explicit links between
course activities and future occupational applicatiomsaie a meaningful area for
instructional design.

Confidence was the highestted ARCS dimension (M = 3.772, SD = 0.614).

The relatively high score indicates that respondents generally believed they could
successfully engage with professiooalrse learmg tasks. This result is compatible

with a learning environment in which students perceive tasks as achievable and
believe that effort and practice can lead to successful performance. Because the study
Is crosssectional, however, the result should bernteted as a reported perception
rather than as an objective measure of competence.

Satisfaction was also high (M = 3.759, SD = 0.596). Its relatively small standard
deviation compared with the other three dimensions indicates somewhat less
dispersioninsudent s6 responses. The strong c
satisfaction (r = .876) is particularly notable. This association is consistent with the
possibility that students who perceive themselves as capable of completing
professional learning taskalso tend to report more positive evaluations of their
learning experience. The cressctional design does not establish the direction of this
relationship.

Discussion

The findings show that the students in this sample reported generally positive
motivaion in their professional courses across all four ARCS dimensions.
Confidence had the highest me a n, Ssugage
ability to complete professionaburse learning tasks were relatively strong.
Satisfaction was similarly gh, whereas attention and relevance had slightly lower
means. The pattern indicates that students may feel capable of learning and may be
reasonably satisfied with their learning experience while still benefiting from stronger
instructional strategies thaapture attention and make professiec@lrse content
visibly relevant.
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The positive relationships among all four dimensions are consistent with the
integrated logic of the ARCS framework. Attention, relevance, confidence, and
satisfaction are analytittg distinct, but they can operate together in the same
learning experience. In professional courses, an authentic occupational problem can
attract attention while clarifying relevance; appropriately scaffolded tasks can
strengthen confidence; and succabsfsk completion accompanied by transparent
feedback <can contribute to satisfactia
designed as a systematic approach to identifying and addressing motivational
problems in instructional design [1, p. 5].

The presentfindings also correspond with the context of the questionnaire
source. Haoods di gital l maging design
assessment standards as important elements in supporting learning motivation and
learning outcomes [2, pp. BB1]. The current study does not claim that the same
instructional intervention was implemented, but the comparatively lower mean values
for attention and relevance suggest that these dimensions deserve attention when
professional courses are designed for @érgrocational students.

The regression results require more cautious interpretation. Although attention,
relevance, and confidence were statistically significant predictors of satisfaction, the
very high Variance Inflation Factor (VIF) values show seveudtioollinearity. This
means that the three predictors share substantial variance, making it inappropriate to
interpret their individual regression coefficients as clean estimates of separate
motivational effects. The more defensible conclusion is thatthitee dimensions
jointly form a strongly interconnected motivational pattern associated with
satisfaction in the present sample.

Interrelationships among the ARCS dimensions. The correlation matrix provides
evidence that the four dimensions should be tstded as related components of the
same motivational experience. Attention was strongly associated with relevance (r =
.828) and satisfaction (r = .844), whikelevance was strongly associated with
satisfaction (r = .860). Confidence showed the strongéstionship with satisfaction
(r = .876). These coefficients are sufficiently large to indicate that the dimensions
overlap substantially in this sample, even though they remain conceptually
distinguishable within the ARCS framework.

The correlation patirn also explains why the regression analysis requires
caution. When predictors are strongly correlated with one another, a multiple
regression model can produce unstable estimates of the unique contribution of each
predictor. The present VIF results canfithat this issue is substantial. Therefore, the
statistically significant coefficients should be understood as part of a joint predictive
pattern rather than as evidence that attention, relevance, or confidence independently
produces satisfaction.

From ameasurement perspective, the high overall reliability coefficient and the
acceptable dimensidevel coefficients indicate that the items within each dimension
show substantial internal consistency in this sample. Reliability, however, does not
by itself establish construct validity. The present study therefore uses the ARCS
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dimensions as theoretically organized questionnaire scores and does not claim that
the reliability findings alone prove the underlying factor structure.

Practical implications for higher vocational professional courses

First, professionatourse teachers can strengthen attention through varied cases,
demonstrations, simulations, probleswlving tasks, and short changes in learning
activity. Attention should not be understood simply atedainment; the goal is to
create meaningful cognitive engagement with professional content.

Second, relevance can be strengthened by explicitly connecting course
knowledge with occupational tasks, workplace situations, industry examples, and
s t u d enncipatell prafessional roles. This implication is particularly consistent
with the questionnaire source, which emphasized the relevance of assignments and
their connection with studentsdé everyda

Third, confidence can be pported through staged practical tasks, clear
performance criteria, worked examples, formative feedback, and opportunities for
revision. Becauseonfidence had the highest mean in the present sample, future
instructional design can build on an existingesgth rather than treating confidence
as a deficit.

Fourth,satisfaction can be supported by meaningful task completion, transparent
grading criteria, informative feedback, and opportunities to demonstrate competence.
These practices are compatible withe tARCS emphasis on positive learning
outcomes and with the assessmeited observations reported in the questionnaire
source [1, p. 5; 2, p. 51].

Implementation sequence. The findings can be translated into a simple
instructional sequence for professabirourses. At the beginning of a learning unit,
teachers can use an authentic professional problem or demonstration to establish
attention. The same problem can then be linked explicitly to a workplace task or
future occupational requirement to establistevance. The task can be divided into
achievable stages, with examples and feedback provided at each stage to support
confidence. Finally, students can demonstrate the completed skill and receive
transparent, critericbased feedback to supposttisfacton. This sequence is
compatible with the foucategory structure and motivational design logic of the
ARCS model [1, pp. 2,i%].

Integration rather than isolated interventions. Because the four dimensions were
strongly correlated, motivational strategimsy be more useful when integrated into
the normal structure of a professional course rather than presented as separate
motivational activities. For example, an authentic project can simultaneously attract
attention, demonstrate relevance, provide oppaies for confidencéduilding
practice, and create a meaningful outcome that supports satisfaction. The results do
not establish that this sequence causes higher motivation, but they provide an
empirical rationale for considering the dimensions together.

Assessment and feedback. The relationship betwagstaction and the other
ARCS dimensions also highlights the role of assessment as part of the motivational
environment. Transparent criteria can help students understand what successful
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performance meansformative feedback can show how performance can be
improved; and opportunities for revision can allow students to experience progress.
These practices are consistent with the assesselatéd observations in the
questionnaire source, which emphasizednsistent grading standards and
opportunities for students to correct their work [1, p. 5; 2, p. 51].

Limitations and directions for future research

Several limitations should be considered. First, the study is-sexd®nal and
based on selfeported gastionnaire data. The results therefore describe perceptions
and statistical associations rather than changes in motivation over time or causal
instructional effects. Second, the sample consists of 172 valid responses from the
present online survey and shd not be assumed to represent all higher vocational
students in China.

Third, the questionnaire was adapted from an AR@OS&nted instrument
developed in a specific digital imaging design context [2, 1p6&. Although the
present reliability results arstrong, the study does not establish a confirmatory four
factor measurement model. Future research could use larger-imatittitional
samples, confirm the factor structure, examine measurement invariance across
student groups, and combine questionnaggponses with longitudinal behavioral
and achievement data.

Finally, the severe multicollinearity among the three predictors in the regression
model indicates that future studies should consider alternative analytical approaches,
such as structural equmt modeling or latenvariable methods, when testing the
relationships among ARCS dimensions. Such approaches may provide a more
appropriate examination of the theoretical structure without treating highly
overlapping observed scores as independent pogslic

Conclusion

This study examined learning motivation in professional courses among students
in higher vocational colleges in China through an ARCS mbdséd questionnaire.
Based on 172 valid responses, theit2th instrument demonstrated high inteirn
consistency, and the KMO and Bartlett results supported further multivariate
analysis. All four ARCS dimensions had mean scores above the midpoint, with
confidence and satisfaction showing the highest descriptive values. The four
dimensions were alsorengly and positively correlated.

The findings support an integrated view of motivation in professionafse
l earni ng. Studentsdé attenti on, rel evan
closely connected rather than isolated motivational charstatsr For higher
vocational education, the results suggest the value of combining engaging instruction,
clear occupational relevance, structured competence development, and transparent
feedback and assessment. At the same time, the-geotenal desigmnd severe
multicollinearity in the regression model require cautious interpretation. Future
studies should extend the evidence through larger samples, longitudinal designs, and
stronger measurement models.
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PSYCHODI AGNOSTI CS OF FI RST YEAR STUDENT
BETWEEN SAN INDICATORS AND TYPES OF ACCENTUATION (HAL) AS THE BASIS
FOR PREVENTING DEADAPTATION
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Abstract: The article presents an analysis of the relationship between the functional ste
first year wuniversity students and charac
Novelty of the research: in most studies, low valuestlen SAN scales are interpreted as
consequence of adaptation str@sshat is, as an outcome. This paper offers a different perspec
low indicators of the functional psychoemotional state are considered a diagnostic marker inc
signs of neurotism of the psychasthenic and schizoid types. In other words, the state cease
merely an outcome and becomes an indicator.

The aim of the study is to identify the nature of the relationship between indicators of the fun
psycho e motsingptime&AN nsethad} aed tyjpes of characterological accentuations (
t he HAL met hod) in first year wuniversity
SAN scores as an indicator of neuroticism of the psychasthenic and schizoidatyhelased on
this, to develop practical recommendations for the prevention of maladaptation.

Objectives:

-describe the current functional psycho er
- analyze the relationship between SAN indicators andstyif character accentuations;

- compare the intensity of SAN indicators in students with different types of accentuations;

- assess the diagnostic sensitivity of low SAN indicators in relation to psychasthenic and st
accentuations;

-developpracte | r ecommendations for preventing I
The research hypothesis is that a low total SAN score (below the normative values) has st
sensitivity to identify students exhibiting signs of neuroticism accortbnipe psychasthenic an
schizoid personality types, and can be used as the first stage of screening in the sys
preventing maladaptation.

Keywords:f i r st year student, adaptation, char
activity, mood, prevention of maladaptation, physical activity
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ON THE ISSUE OF DIGITALIZATION OF MARINE SYSTEMS: ANALYSIS OF THE
FEASIBILITY AND EFFECTIVENESS OF INTEGRATING THE RESULTS OF
PSYCHOLOGICAL TESTING OF SHIP CREW BASED ON ARTIFICIAL

INTELLIG ENCE INTO A DECISION SUPPORT SYSTEM

Savinova Natalya Vladimirovna,
Deminov Albert Nikolaevich,
Deminov Aleksandr Albertovich

Abstract: The effectiveness of applying new technologies and the introduction of artificiai inte
gence (Al) into the process pfocessing results opens up entirely new possibilities and levels ¢
organization for various activities of specialists in different fields.

The highly dynamic nature of the marine environment requires the crew to make fast and acc
decisions, whichg critically important in stressful situations where errors can lead to serious ¢
sequences. At the same time, the maritime industry is undergoing a deep digital transformatic
widely introducing automation, intelligent systems, and artificial intelbgeaslgorithms, which
significantly changes the management structure and the tasks of the onboard team. The lack
adaptive management and control of the psy&tmotional state of crew members increases the
risks of errors caused by fatigue, stress, addaed cognitive functions. Such factors often lead 1
a decrease in the quality of navigation and technical maintenance, worsen interaction betwee
members, and increase the likelihood of emergencies and incidents at sea. Moreover, insuffic
monitaring of the crew's condition limits the ability to respond in a timely manner to psycholog
and physiological deviations, which aggravates the negative consequences of the human fac
reduces the effectiveness of task allocation and risk managesspatially under conditions of
high uncertainty in the marine environment and prolonged voyages. This leads to an increase
cident rates, higher costs for damage compensation, and a reduction in equipment service lifi
untimely repairs.

The aricle examines the possibility of applying Al for rapid processing of the results of person
testing with the integration of testing results into an intelligent decision support system (IDSS
formulates answers to the question "What are the boundaties béiman factor when using itite
ligent systems?", and draws conclusions about the effectiveness of integrating the resultsoef |
logical testing of ship crew into IDSS systems.

Keywords: information technology, artificial intelligence, artificial iligence technologies, ps
chological testing, intelligent platform, human factor, decision support system, adaptiveemane
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ment, psycheemotional state, professional burnout, emotional overload.
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