




















usydedscdyuimncdi dOkCd

WEZdS ydsdzOdzr dzOv @ d Qdfieiels | Kftcj sdese Ols! H O dzdz’
vl Otcfntsdzi) lstGOleIzJIs fr) ts YigfzOBdizdfjL SOsyodts ) IS0 So  fiptinpdB-0 f W T
J Gl jClsde" 2 ftesyj Miy:  d dan g df @-z)derdiss) setajdug A ¢ d 2

JIsmw o MBydOdz dez® fd MdsJ Wiz v e ®Q L s fetdjoHsjidizdijls
desteds, yJ dedetsfylsy 2 d tetdzjtROL suddlakeits dadiudztet QO dadd
Isd OS¢ yd tsdafozdds vl dy O ftejufasiL theotsjddj d otMmfts
Nddz ddzzs i gl sidifEAEs j Slsdzz g s f3E L SO. [ EZHdS 9T Hj
YyqodzdL Oydw LHJjMm! f6dd dpQigls'fipzd ~¢ QGICO € dsLs@RENE taidg il Q
fMlsodj, o Ctbtted Uj d&totgEl OXusdsids Y &z d tolplg s B j iz
Isd ydets s ¢ Yyd ted L € sd3d3lz dzdps @y O dzOpisf L ¢ L de@ndf T Is-O dzd §
B HikzedBde - dMbBtzd R Q@O (higdsMdlsj d! des ¢ sdzls o
nsdsedY [ . w. 1 el couda L Oyt diteosty jd2dzOM Is e tBdE dzj

OCyjdzisdelzyj Is ftod dL dzj dzfipls g 7 d ? & &d © s 0lzO dzd6 O o [H]. dzdz'
Mtsyd Odz! dztsicyy telgt™ l9s@noe ts§ ded js SUpddm deiAz tedzts o j 2 h dr Isj tSto
dz' = MtjHMmlse d L dzOCtser RlstmY M e dzdhPs iz Ghdfsistiztzd Is d o dzO
10 tIss2 ftysj of tetsmdaqy §iyQ@dits ipjsdtsividsisiodis Pdz" dijts dzief © Izt
esmMid2MSdis sy Mtaygdd! geads sfdm" o Ojls  OH
cOLo dlsdv dsazHtesd ® MNHEzlodsL sy dshiswvd d ttdmé Odg
BOSCtwsmMsydsdzsedyj MS Ow  Isly jshcdity dzts cod S s tust@ ts 2 tedptsi-r .
dztsH Y ¥ ! tcOMMd&zOIstcd 8 Oj Ismwe dufjjdgitfLis H i tdaf yozlezdz®8 f j -Isj -
Mlse j dzdesets o tsMftetsdL o BH fijlead@W  y i) tddsjorGyvH datdfisidts y Is
Msyd Odz! detse[tst ] s Rielz e ¥y tege@dzf agp & dlzd ydzsmlsd o H
9" oigdddC sdzsdc dyj MO OY). E-shaDdedety Y W toj Odz! detsfylsd e . [
Bts¢, fdtOs h Owmw dO dHYyJsf ywdve ] tdrdsHo oz tdfj frisCsCeeif Cad ¢
(v.js). dlzls! JyY 9o Itd3i ¢ wdkise dHydgvin ¢ dzts detdsgpiisijiafie tc j u
ted fifdzej MdzzyoO2detsj tBMistsy Bz MK EH Is @ 1 g fnlasfdiiy
dsisdesj] Mots2fMlsoats, sBEzMmcsoidz jada® j &R Yy i - 6 dzdzy o3 H -
nOtcOCIsjtesd3 MisOdatso dzj dgd Wicthfl§.yd Odz! des?2 flzBi j Cls-

dzts M[ls4]] . I tsLHdzjj t©BO f sSHRASKHOQ Bl jdxiic j dbdzsj M S 5§ {
Ctedtotso OWatzy jotf yder MmMoyd s dfdddzizmcEas® dzdn@® - Mtsyd O dzd
G55t Gz a2 ydd y dLdad KIS JulO jdasiyls  ddgisissa disle U
GHJ OQdzOdzd L dtelz® Isfmw B3 ~ O B WRelzi Jjd dzlOjdg) ds@iafvd | Is Ji

zdL O
ud ms
dzH

esd HBojtedw, MmOl ¢4t jitOnyyd tHd® dzdsis g6 1)@ q’l]’dz
Efdztse W R dzj Sdlej Hj dzy dedatsytsdflf dzj S mdzr o5, Mlstej dgwh o o
ZCd0 [sMisomMStes ¢LkOdasEOGidsClsy disfjL Otk iy
o jtmdls) 5O {lagjj HAPSOD MzlE20e @ isdiaygy - R d3j dzdzts 5 OC Ow

ydjRodzf ¢ 590 0. [ sdzsHY Yo dfiddgtpagBj Isfigfv W o dzw j Isfyw
co¢ Mtsyd Odzt dzOW ozt §f OfY jCtblsfwtet? dfpp @fw ©g Bls § «
Mkl jCIldatsMmils! ydtojL WstcdfipdsDdadj dEdhOElslzletse d
I sted j dels Oydtsdader = € st dzj lCAnhd tatdpm@{d2din S0 dd3ts dzts H Y
dz' = B BsHIjgdy dejfpe. s dl  tc @jokf &g jJS OC o jHEZNMNJ2 ddzfm
Il Issegts fSHEBHOdYPp.CR. 9 9 j dids yiff ©dzry B @ugd o totfj t§ dzj B3z o ¢
cMsydOdzdL Oyd s dzdzOW zstcdd@eé Is ( f j oDzt dOIs yHdgezsMis §
mMise W sBh jMlse j dzedesc ts  d3f 881©vzd E @@ O Colssifiidf tejsyd L o dzd W d
otsHMisoa O MiydOodz des?2 Mz hlddsrinflsd ) ( 20 2¢2f) ts W dtea@fdade HAf-Is
YydsdzdzOv stcOj Clststedw e, tsfftejigH p Odstt dBsH YHde[pflsOT7- %  da

Ck fesyj MmO o Ity o f dehGEnbubeshicj Hd, BfHzsl O
J Clsdetsls q HdMY L dydelsdetss @ dzd v s le dBNE@IsHIG te > O dzds
l . ¢kCce dhkEusd, Moydsl @ UsaEsow dd2 ms o M &g
kel jCldsils! GodshY yd dgjd cHRE2 3% sethd @z j ISifej § S (
20 Mmisr €§j MydodzdL Oydd d@d a'dfhizjd? Is byt Cagafsdn,ls* §  H
jLOktkMmdy 2 §SHABH § oac®dHupPls §ichH i v o

International Journal of Humaties and Natural Sciences, vat2 (114), 2056



usydedseduimSdi dOkS(d

ORdese s s jtojy Ojls O dptsdnizGdddfain@wdisdzdzOB 7 dgts dzsH Y ¥ dz
Is d ©[1].5 0 %) COSC ddzmisdls zyd s dzOsi Ha0®tc fidOdts
ZOCts ddzmisdlskzls Mmj d3* ¢ r fif lotg G @ jjlo O jdlelzt P MistczC sk to
Iso j dadzlz ® Istc Odzm W s tc 3O Wdst.ls O s ) ipdzy H © 8§ G dzfdfidrd. i} Istadelsy
4 OdzO dzO or BBtC ] Mo rth@d3j7Is0dd 0z Yt bAspy 8 d3:dL L OC sdz o
Jedodztse B dzOtclzy d dzts ,tc Of Is tets Xz P 634 Y19 Y J el 4tstf t6 H J
dzH § dzlstse ntslsjdzd BT, dpdsotr''j d G20 ft@lerdzP@iEg silsd uj M
B ZzO ftsatsy O dO tctsHoftslfdd Q@dzfvw 1BHE %Y tsisw jtoy ¢ d H
d dzO0 1 Issls otftotsfy sl4ftcdsylefOR Isdfs.d [HnjdaEe teldsRls d o dz
[
A
Y

ot
) L.Hﬁﬁ

—_

Yy dzd ¢ ftocj HMIsOsaiddAf #@zd 202 EFEBlz | Zlso jtoy Hj d2Z0 wilsteO
dzj Bz twsHdIlsj dzd S OW di3gzist W ) dEsR3 , P Isd e Hts 20
dlsj dz' dzzs tetsdzr detcOdtHG mipckihbokz (B3O YY tes S Is ¢
d O¢ tsdzls § dzls. 1 sdzlz YO Istingvl, j Huyfldsy ¢ 18 t @ dafijidgvHyjdidsQigz’ dz" j

WidSydwy Mmidd fsHdjigh@p te@izd lsyades d ygdasdzd e j teind |
LtetsL dd: BsdzsHT | dzt Hd AW jdzd HE) tedsielg b haeiEaOismad L d3ts
ftseMise j dedelz s  BtsH j dzr M diylsd),?2 eud d3 J alsts figaf) e tsRfjLdpitg- 5§ totsh
HWIs tetsHdIsj dz@ MCkzs . Mz ls dgj Mbtsdzr flsdddmlsdyds
JBtcOL s Oded] © MdIlsk@yd39 % dudpiflpmizivydd df. s dzOc Ot Is, yYlsts
Milsj BO B td0OMmasH OEEJWO L dzf 2 ) feofiststaliz® o dzd W Is 2O f tsdzd Is g
ddzmisdlskzydtsdzOdz! dz" 2 W ddz5lgtee dstdztee Oz L @uyagomj daj dc
520 WesttdRddtolkzjls yj dzdshisds ¢ sRcd J tzBOgd g, BiduiLz ddzmls
dzj dzdz" §j dHjOdz , §tes?jhhzfipdadr dda j d ¢ HOdB) §LdrdJod 5 o
ydd. [ JidHE Ijd& dMmidzj H tsdztOHsY)xizd® o fits B MO jj deditw[X - 9 € dzt y)»
Mdtekzs s dZOwOMIsOs h s Hd sVl de¥Rffler &3 [ Bt OL 5-

SGreorgI e

&
o
S

90Isjdz dz" § EyteiyHjdzdw o' MakVtaGadDw OROY ¢ Gdzes: Oydw
90O MW ¢ kijesoOddvd tMikEE O, d O &scdSO daj -

tcjHS B ofMmMbkyfOjls o fHteslsdhdLipmg W MnsiydrOpEm@d@ESRy d vdzO d B
o dsOdzd™. | t©OKRSOS Wi tc@dkjdsEz0r FOBESEQ tdnlsd
¢l Obtedtslsdyj M s o s d NdRdnIC s & tc s zBjdzY Gttt &o. 2[0RPh Is (
ftocsotsHdIsMW j 3 jeHd 2 gt dpdusonstelzf'deds : y jif dedztsi@sdzdz o5 1 AR
dzr » GttdjdlsOyif? HKZB&BHYCEHESEY 4 1&ils ftosetsHdls o Mt
sn 9o OlsdaB 37 8t MY sdzH j dzls O Ifr &9 dspinmij gy J O & Mtej H
Is ts[8]. Bsdzjj 89 ymitee. [tz ¢ OCIsd:
vdzde jtemdlsils or ff sdzdaw j Isu HooCHsjCdlzj82 etc thdz!i:Is sPdz-9 5L e OMls ¢
sjctedtelzjls BsdztsHTts] f sC&aYodzed J tcdoBtO o o o tc B ) dztf jotsy j dzls dz
sBh jMisets d BGHAdso ] di3] dzddy Is( ~(tdjs w2 OEL'8 twiswOMisd )] dHdtelz
tcjezdzdtezjls oL HJj2Mlse dJjl sodzlssO ¢ g j dBasds(o ) Biacdd) Q - Ti
zdL Oydd. 16 BjL MmdMisj ddaSdidsdz/e fiyOlsUafs)H J & fdstheld/vdndds& id ) |
fMd 3" vy2 tsBteOL 59 Olsj dz/ dzg' ju gy dy Hdgrdgd W iy pplssd H o 'zl j ) dzd dzd
M smtse dz LOM] Isdets ff tsor figealzd QsOulgshy loasts ) s Wds@-y dzd € O
zdL Oydd. lr fmh Oow hCsdzOsd B8 O Odz® gy M jtflsjjit@j-HP %B ditse ts o
Hots2dzr d&3 o' L sotsd3y: iffpckisdasty NMfstcisdgcHO COC IsjdzjadL
o jlfMmlsadj MisOdzH Otcls Oz { to tisWinjishigiteds isdz@ @ dzE20 -FOB@E © o OF Is
ColstsoaCd o Ekfmdtsedwrn ydW tetsdfgh lOQefdts jd fgtdBa @dds j dz' dzts
s Ctdl bkt dziid OH OO H 517 @ GEdEEPH Ols 5o SROMMEOLSOB2 (20
ydd J dzdzts s dzr 7 Bhdatse , 1 3C8DIs tsttets fij i R ) Uapk Btz tsts figfla © <1

Csdkf jIsjdeyd?2 dzj Mo tsHWIsfiEej.¢c dis@arted & fdgbditeitisiejso dL 1
deG)tecfteIzJ 3" i3 o sy dIs Ols jinz'ddz" diffls @ gizedfdc s O dzts Mistcj o
tcj Odz' dets? HftOCIdE 2 € tdyd zQQdfgPUAd 1 d 1B tsa® dzditLoz! dzd € s
SBOL 5o Oded W dzdh ! EMddzdeOl§d nFdzzsmE dig®nsg L d 34 Hdd
sted j dzZsOyde dsdzsHY ¥ d. (2009) HBS 52% (2016). wdtojt

9 ddzlsj tedzi Is A L dzgzlgY H OL D

International Journal of Humanities and Natural Sciences. 3-2 (114), 2026



usydedscdyuimncdi dOkCd

fsHtcsMisCtso ofy BEd hj HlcdstdsejRjOG'ls o U fpdrtsald visdc j
cdsj " Odadets?2 toj Odz' detsfisd ey d f Hegts dEtbeHY dady ™ 3 Y H k2
sdzdzObdzdz®?2 dz, f sk Miso o lstsdzC detso j dzgdj IstcOHIYydB
Il ydWtttsets?2 MmMtejH,j tsB daPdetzdpdite @G Isfisy i B¢ t6 @&z dzd s Iz t
) 4 dzdzOW Od3B d & Odzj dzls dzts M Isls to © dzdl dg'ddds 3 f ks fs e dz@®t6 ji fs>
Mis steita@n” tej dzd § ¢ BBz dzdi&®Ig didsde'tsd Oalag iy - o  yJ dzdztsf
By detsflsj 2, detsor | W tstcd3' d3tsiiAsogty tsiedtc OH aste 7D dz§ i dz'd Is [z te dz
GteOY HOdzMS B2 OC Isd o dzts fnls ¢ dzdztsSe tsdzfiffls tedzdfdptisep @izf[tg dzdzts 6
dH j delsd ydesfintsifj deg j.tdec (20R2)2) ( ABED)L,0-81% tetsmidw d
zO, yYbt MtydOod d § Mmj st wqdeged2dyy difHO H dfi dzf ts digdz'- -
ZsHY ¥ d o tfMdese dzzy Mtcj Hotie j @ o dzdBlg def ¢ Qlisdso dBtsiizts y
fcOCIsdS: ftod {lktd BSChkfsd Gk kdsngse Ols p djfAtsls
cOMf sdzOE O Is tsHdd 3 d dzd 42 %)< fipaa 1€ @eds, Oqdistslzd iz toy O
dr &3] OC C Oylsds OBYOL ¥ 0 O Isf) jdaBj WA OC s dzdes s d dzai M
¢Cd Ctdmstczdtetseo OdzdWw d3deBPJ figle o j dedgtg Mz B s §f s5C sz
ots?2 dHJ dZd@.ydetsis d fOHOEIs. stdWddtls, §t o
[ BOIsdzOw iMBtestzOdz § MiddrOE.do dzr 2, O dzi W lzdzr
d2hjd tsmMd2 M) I¢dMhdj Hse Odedj ¢dBJ -

s dzf Pls BotOOMME OR SR @H do dHEZOddL Oy d wu =fy d Js*-
I (50 @®3329P 0 e ®OdetesdfiuzsmS dj dMmdzj Hse Odzd
M j Clste HJj Mistclz Qls[cpeasde’ FH St @R Isdc® Odzth s d dz
GO d ~rj2lsddzc O wfpdedetsfglg jodls &rdzC dgtdzdz®H Yy d -
B Iz dzdzd dzc O. S d B J toB Wndecad) ddetilz ,§ {f tstc dtg Qzlsdi teds , H
O, {§ fsH508]% GOt fn pg5tizezis s d , twOMisy s i f@dLd
j dzyd MS 52 Misp@y dzfn? daSigbdizjclsds Mmdady j dzdd 1§ ted
ZOYH' MlsOdzS do Odzd il yOHNtls ! 30 %) K fh JdzdotsHd
] . RMMdzj Hiso Ols j dzd tsfiplsijj 24 O tizts dze§ M W selefyj tsf 82" Hjts R S H
' d Cilsrt ndeddip tefalds jdzts fils M ozj dpfQidststej O dz
dud M¢ tctist dedissiptitste devA@saLdteyr o dOdaWifs - s dzdz
' §ii e FHsH d BzH) SBleEd dd@ Ydejsd 5B dZ2O
)
74

&

s xaN

fny )
Ot
d2
q dz

w
I Q- VHDL E

D E g0

NQUI@FN=TTFV
¥ Theogae OF
QT N*
~Ng
IQ—

YydtejL HimMbtl d2' § MedOydigsg O Csbp) sy o
Btso sMisd d BOdzd§ zdzv sd o dar fjls B OBABE ' $ Sdzdzj SIsd o d |
) esBdzj BO yditesos?2 S sdo)ls jzsuusizs? BHsOsd ,
y kv sSkCt' k2. mikw 4 GRsHY fsHESRAS Oj ©OW e - |
&vsls 5 clsto desmisd tcOL ofyf orousk ¢ Ry WucSs®te jjj dedjoy - d |
Cd, tjOodr dzOv Bslsdoe Oyd wdztsjdy ofi@s frzts fij dnds® Bjp O d2[ @ o
sls BOSC M BOdz! des o 5L Bsy diplstissdztctso dzv . | 5L dad € O-
' f O OHEC M: BsdztsH Y ¥ ¢ csdnaisL =SS dyHty cdmsauidaEtn Isaf d
o ks Mtej HE, das d dzfitsdeviadsjiecisitices o O j j ¥ 5 & Mo jfts s 1
JMEtsets thdr Mdzj ddw du Cdgh S0 fifdatcdiEs doufigfstsds' d- - dst
Odzdv dzj GBD@EOStso O JfisfitdPo j st ®IStsmsydOd
RZOMIsOdo OjIs dzO dzj (sfB Fdg'HY,Bs fRlsdz L Y dzj dB< O dz
dzj dzdzts? G BHHj Y S d \rids wats 2§ jifdsjuedjOdefoL G- s d3C
0C ftedstdljlsds? L OHORMS SERBOR &) Ols § &%- d86 iz
Bis dzts H Y X [das]2.  f IsCzy datsf K @H-j dels W Jydtekzs s fj B v
s, 5 HOddZ 3 o sdsOBGDEs2Y 5t .{ @IEBIPEJOL 59 fsB
dd ydesfyls dz' j R O o€ st fajd flsRf Osd  deff 1 & ) 589 j%lz- )
MO®stej clzdzv yd d M iddznQfpiesdtsio  of) 28 jh fij Isfplsjodgdaisizts 2
05 Is g ofs W =GP JdE Mdz®S , stedL dfM HBse jtedw ¢ d
o stedls & W iste d3dneOeGRdsdjdis disO y j fifjtsw ¢ QaldzsL Oy
JrOdzd L d3tse MO} d Oftds fas p dz@s OMBP Y O sy s

T WO QO o o=
"o g

FgoxXgoSsgrones
OF N Fago@aan

8o
©

International Journal of Humaties and Natural Sciences, vat2 (114), 2056



usydedseduimSdi dOkS(d

stse & (BodzsHY ) ds?2 kb Cdi@im Gezkdy O dz wdSiitistOds tsdg dets  d3ts 1 dz
BIHJO, CoBBIteyd BEJdHB § ddOGO st EBdegy \fryefw e 59 Yl tc tRa O,

| OtcOMisOdzd j dzgj 54 6 H j dzvisdpdztipldedz Mdzr - d i &8 Astw 10, | Bydz.yd .0
) delasfifls s Otecdzso O [P Mgk ezt scdzdlsd o dzOY Csdzyj f ydw yc
(2023) dLbEyOdd IstjdH' difadasyd di Eukd ©I§ tzats S tc's Oy H OW
9 bkimdsedw: btc2dscs #Osdz dpfw: Ol CEo flbdmEh j lse j d

SeteOded ud ded 2, MOdzS yd2 ddzdny,.i yd ©ded dzis & dz'eofisfgHoddat=osizQ y zH, C
s jteOoydd. RfMMdzj Hise Ols jyvdds] ( dgj@ikdrfs fiyfdnte todElsdgde e Oy d v .
CodaW dzdCls BiYHE MY stcdddtetse OB " jfASEVOLE GOdzIsls 2+ B Jtod Yj
tes?2 yJ dZOj Btsc 5T fddEosy jh dpdgjtitgc tso O Micj HO o 9 tcOIs d dzO
ftslstcj Bdlsj dz ¢ tseiIBOIOE B ffj fiPlsjo jO© FE&GMIstcOdzMmise s mMtsyd Odzd
dzso 52 toj Odz! detsfyls! © | Coly®@» sSd&" g B f dz] afglssids - f cd Mz s
HY ' ¢codzj LtsHz6] S st fy%is[Asy dlafia) -s O3 Wistedgdtolzs Isipw  yj
mMeoOw Cdzyd f ydw o' Hj dzv jdssmidsts d  cCtaddfdflr dzd i t©Osls{cp-dz" § ff to
otstej yud2: MmewL Odzedzr §J M deidtc O oujjddf]lsve sfy theEsty@LOE Odzd §
Zsets MisOlskEzMO; o' Isj ¢ O hiddpO il ddesjL @zap d3tpitsjd2shifldsodgds o  Is
M Mydod dz" i3d ddzMisdls iz lsifsoegly sz dzfs o dfjtededs’j jdzH 2 ¢ Is .
MsydsSkd skztede 5 Mse Bizdashky dedy fcSdedigd ¢ O d dzfls d
dzdw, Wottdsdtolkzs h j ey dOkshHsdk®,] MEsl jClsdeodow xj of
e YydoOdz detsjy dzj cOQo j dzMiseHts y JOCo Miswl S o 4 degzty € z & 3 d
dzr 2 WOghktyesteh Cs0 zd tef 6 FB.MlsOY Ismw  dzgj o™ s 2.

(2020) o dhtscetot? BsdschPidsnld X Ldads s Gl @igHY 3
Bizsesdjlsddn Mtydsdsd d usiiplif fo O N diiH 5w Ol S tdzW dzd
B jHdIsj dzt dgs ff totsH j dBis dzfr Isitdsch tdOed® ddzfs,] Misfglz fojnise tso Odzd
By desisd MOBs) Odzd L Oy ddf dzddttsod@H tS1dgdz" 5 BEHEDy s | te Mudjorj’
dzw s Isfmpw  yjdzr &3 W HBSd Mistglk ki igkzze? Zzdidse o idahls Os H dzO
BOI j ted Odz! dz' o f sdztsy § dzd jodits o i J B'deld), MOWBdF Bdzd L Oyds
YiMSs?2 ddWtomstlS sk tets?k fildjjcnd. s daOts O ysij QuiegfClsAsms dd H j dals d -
Odzt dzts?2 HBMskY dsmis! ¥ cefctOd dech BAFJIY MW G g tzezy b dztlzR) s o ts o3,
My judi¥des?2. 1t HOdd & dAd[@s) 210@6Y) d Gtfisdd zhlskzf o,
Mdwdzgj dOL " 908l o yYydfimdziy edzfyufgss CEessd] di3] OtcOMiIsC
BsdzsHY ¥ d btezHtskzMmistets? Misdetslé B 9 ) O dzby Jddzff" ,dzr @) s tsdzd Is ¢
otsftesm (37 %), sBtcOL S0 Ot § ) dk mdf@dsjo O] BGdz' tedftinjC ts ¢ j dzdat
fodsyjdd) (f5 28%) . [OnistllQeSE@mydss jdadsny y ¢
Hy &zOj s MsyqdoOddL Oyd# o fifks 28 SRikjHI) dzd d Misjytd Odiy| dizsc 5 f e
tctso OdegeB g dzts?2 S H § dzd X d L dgj @adzsdzis? ML BMdz Hiso Odzd v ,
fsftesiskz dzJ[l]fr]Ithfr] okzjlHtsdydzr B'" ¢ Msmtej HislstsYj da
l tots9 jJ HY dzdz" 2 dzO dzd L fihoCOdrdjL Isditsda! fiplpcpWztg tleo s Mtsyd O dzd
ksd, ylsts fr]tsuchdchLO gV BisEsifijd 2 GO BB s GsidafH v yisfs H j dzj 2
o 292@®ficsyj i MmdMisj ddasd Wiaddolstsflo sLH 3 J Is§ dzls datsisd
yder 2, fteslsj COh d2 dzOmiz§ j 9ls ) J Uggletizef d dz@zj OdzOdzd L §

M sdzr €dn tcOL dzts dzO
vdtBteilsduyud MSd2 Off OOls Huakw y j dzdzts fpldnddss dnsiz] d3zity © dzts o S ¢
1 dpdzdseteOW dyd MEd2 Mfdmsc

1) steh 58 . , 2AJ®€jced sdztsH § ! it smMmdd o LJijEOdz Mty
dzd m dMmMmdzj Hiseo Odzdf R . : MERZEE tc@PEBM. 2020 .

2.0 sz j #0O0 [ MisBj dzdetsisd ydWteseos?2 dHJ dsdydesmisd
dzsdz Isj mdesdzse d Yy meysslgzasmtoj@lis/olj N Jj MisdgdS t 44 v. wjtedv
CO. [ Btc@R0RO.IO dAdiju..130-150.

S utstotsf dilz. , [¢s.BuzlstswtsydsCikzdz Isktcdz" j] HjodOydd iEtsdzts
dz" = o9LOddisHj2Mlsoad2: MOBsSte] clzdzv ydw d BSRYGRE”Z]tctso Od;
v 29.1 7 3.7 ¢ 98108.

Of tc Qo dfj digdst f§ls o ds?j dztigOdpPdids.05 1 j 2 dzj
)

International Journal of Humanities and Natural Sciences. 3-2 (114), 2026



11
usydedscdyuimncdi dOkCd

41 EBX55C0., YERotsd sdzsH ! o Cbkdz bkztocdesd3 f tetsMmiste
s dz! detsmisd: Td3tsdzts ¢ ts@WiPO4m 202 0 .

50oHjgla. vtwOHdydtsdzdz § yJ dzdesfmilsdz §j Mhdeser tsBh
BEdsHY Y¥d 4w J 9 tcdztseasH jsjCeo)Ctmtf L/j of /. wtsydsdzise dud
dzOw f tc ©20R3J © @1, 3.7 & 37-54.1 DOI 10.19181/snsp.2023.11.3.2.

6.s Otcdzfsod®. , [ fMbEklspsmMd?2 M OW dBsdsHj ! 9dzj L ¢t
sftcj HJ dzd dgdzesisd  sdzdsduyimédy W Odzsd3" /1 rkz
| 2 B3O dzd Is O te dz2(23.idsQB.¢ o 7.7 & .12081221.

s dzH OJs.s5Ww .0, ]l 82 M¢C EdeMm ¢ dR s cddzdils. d o eldOY d Eds dagsy § yd W
dd: deseaOwW 1 CsfpdMmisj 30 d MydOdz dzOwW 1 9 tsdzs yd
dzts @3P0R1d v 18.1 © 3.7 & 431-450.

ECko¢. , [ BCBawblzBi jClsdetsls! BesdzsHIYd o {ttsy,
ydd // | BtedL tsdzls’ ciRIBAIMZ] SiCutc3i2B8.¢ s L dzOdad W .

9.4 s dzH OYs.5w .0, t MR C OLAIpWGcts o OW Msyd OdzdL Oydw tc 1S
ftoedL gz MtOo dzj dzdv ) HEsMISCORd 18 jotst j2MmCd
2023.1 v 14.71 © 3.7 4 11-30.

10.t sL j dgB. jltee wtsydOdz dzf § MmMjlsd C0O¢C Mmdzso dzs?2 o d+
dzs?2 dBsdizsH Y d: Mydsddaztsedyj MSd2 0O0dzoapgdai v/10.1 | Dz ¢
i & 90-98.

11t sy Ytsor . , v Mmdzj dEsydoOodzdL Oydvw dBsdsHiyd: ot
Msydoffizf WaBE s dyj MSdr dMmMmdzj Hse Oded?2 [/ / 1T 2028dz0dk 1 |
Ta 817.

7.4
L Oy
1 Cfs

8.

SELECTED ISSUES OF SOCIALIZATION OF RUSSIAN YOUTH

K.V. Vysotsky, Postgraduate Student
Plekhanov Russian University of Economics
(Russia, Moscow)

Abstract. The article deals with key dimensions of youth socialization in prelsgnRussia, cover-
ing theoretical and methodological frameworks, the ongoing transformation of socialization institi
tions, the digital socialization phenomenon, and the principal problems and contradictions involve
Drawing on empirical data from VTsIOM, FOM, Rosstat, and recent sociological studies, the auth
argues that youth socialization is marked by deep contradictions: traditional institutions are losing re
ulatory influence, the digital environment has emerged as the dominant agent of socialization, and
value space of the younger generation is being shaped at the crossroads of traditional and innove
cultural codes.

Keywords:youth socialization; institutions of socialization; digital socialization; value orientations;
youth policy; social networks; identity crisis.
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ASSESSMENT OF THE IMPACT OF VARIOUS FITNESS-PROGRAMS COMBINED WITH
DIETARY SUPPLEMENTS ON THE QUALITY OF LIFE OF FEMALE STUDENTS
AGED 18-21

M.F. Kamalova, Lecturer
Ugra State University
(Russia, Khanty-Mansiysk)

The study was conducted as part of the Russian Science Foundation Gragy-25-20013
(https://rscf.ru/project/2425-20013/) and the Department of Education and Science of the Khanty
Mansiysk Autonomous Okru@ Yugra.

Abstract The article presents the results of a study aimed at assessing the impact of differentiated
fithness programs (crossfit and stretching) combined with dietary supplements on the quality of life of
female students aged-P4. The study, conducted on the basis of Ugra State University with the support
of the Russian Science Foundation, involved 60 girls. As part of nutritional support, combinations of
polyunsaturated fatty acids (PUFA) with vitamin E, brancbldin amino acids (BCAAs), and a com-
bination of both were used. The assessment of the quality of life was carried out using the VXOBKZH
questionnaire. The results showed the ambiguous nature of the effect of dietary supplements. Crossfit
classes without support improved sedteem, however, they were accompanied by increased depend-
ence on medications, indicating a lack of recovery. Taking a combination of PUFA+E against the
background of highintensity loads led to a statistically significant deterioration in the psychoemotional
state and sleep quality, which indicates a possible negative synergistic effect. In the stretching groups,
the supplements did not show statistically significant improvements: PUFA+ intakeE showed a weak
positive trend in daily activity, while BCAAs did not have the expected effect. The authors conclude that
the effectiveness of nutritional support depends on the type of exercise, the composition of dietary sup-
plements and the psycleonotional context, which justifies the need for an individualized approach in
sports practice.

Keywords:crossfit stretching; dietary supplements; quality of life.
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STATE SUPPORTFOR VULNERABLE FAMILIES IN THE KYRGYZ REPUBLIC:
CURRENT STATE AND DEVELOPMENT TRENDS
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Doctor of Historical Sciences, Professor
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Abstract. The article examines state support for vulnerable families in the Kyrgyz Republic in tt
context of the current state and development trends of social policy. It analyzes existing targeted sc
assistance mechanisms, the role of state and local institutions, as well as the specific conditions of |
and lowincome families with children. The study identifies key challenges in the social protection s
tem, including limited coverage, insufficient benefit levels, and regional disparities. It substantiates
need to improve social policy through enhanced targeting, expansion of social services, and the im
mentation of comprehensive support mechanisms.

Keywords:social protection; vulnerable families; children; public policy; Kyrgyzstan; targeted as-
sistance; poverty
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PROTECTION OF WELDS AND PIPELINES DURING TRANSPORTATION
OF PETROLEUM PRODUCTS

A.A. Atantaev, Student

Supervisor: O.V.Chemisenko, Candidate of Technical Sciences, Associate Professor

Siberian Cossack Institute of Technology and Management (branch) of the Moscow State Univer-
sity of Technology and Management named after K.GRazumovsky (First Cossack University)
(Russia, Omsk)

Abstract. The article discusses topical issues of ensuring operational reliability and protection c
welded joints of main pipelines used for the transportation of petroleum products. A comprehens
analysis of factors affecting structural integrity, including climatic conditions and physical and chem
cal properties of alloyed steels, has been carried out. Particular attention is paid to modern method:
non-destructive testing, the use of intelligent decision support systems and robotic complexes for 1
detection. The paper presents the author's proposals for improving protection systems, including the
tegration of adaptive neural network control of the heat treatment process, the use of hybrid nanosti
tured anticorrosion coatings with intelligent inhibitor capsules, and the introduction of magnetostric
tive systems for monitoring the stretmin state. The expediency of switching to a proactive model fol
managing the technical condition of pipeline systems based on predictive analytics and cloud techn
gies is substantiated. The results obtained make it possible to increase the level of industrial safety
reduce the risks of emergency situations during the operation of oil and gas facilities.

Keywords: welded joints; pipeline transport; petroleum products; fu@structive testing; anti
corrosion protection; intelligent systems; predictive analytics; industrial safety.
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ANALYSIS OF LOCALIZATION ARCHITECTURE OF OPEN -SOURCE AUTOMATION
PLATFORMS

E.A. Venyukova, Graduate Student
Moscow State University of Technology ¢STANKI
(Russia, Moscow)

Abstract.The structure of the client part of the opssurce business process automation platform is
analyzed using the example of the n8n system, internationalization mechanisms and the organizati
language resources. It describes the implementation of working with text interface elements and v
limitations arise when adding a new localization, taking into account the structure of localization file
and the specifics of integrating language packs into the system. The results of the analysis make it
sible to determine the key requirements for the localization architecture of complex software platfor
and identify factors affecting the complexity of implementing a new interface language.

Keywords:software localization; internationalization; user interface; n8n; automation of busines:
processes.
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MODERNIZATION OF DESIGN SOLUTIONS FOR SMART BUILDING
CONSTRUCTION: ORGANIZATIONAL -TECHNOLOGICAL AND ECONOMIC
ASPECTS FOR THE CHUVASH REPUBLIC

0O.S.Verendeeva,Graduate Student

Supervisor: M.I. Abu Makhadi, Candidate of Technical Sciences, Associate Professor
Peoples' Friendship University of Russia (RUDN University)

(Russia, Moscow)

Abstract. The article presents modernized design solutions for smart buildings in the Chuvash Re-
public. A systemic and IHeycle approach identified key adoption barriérprimarily low regional en-
ergy tariffs (electricity 4.44.96 RUB/kWh, heat 200BUB/Gcal), 45 times below European levels. An
eightstage structuralogical model was developed, integrating BIM design and #ew&l building
automation (BACnet, Modbus, KNX). A feasibility study for -atbfey 6850m | residenti al
Cheboksary showed: additional investments of 8#lion RUB (+10.3%) deliver 28% energy reduc-
tion, but NPV over 25 years 28.4million RUB. Recommendations for phased implementation and
public support are given.

Keywords:smart building; energy efficiency; BIM technologies; building systems automation; feasi-
bility study; Chuvash Repubilic.
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USING SATELLITE NAVIGATION TO PROVIDE RADIO RELAY COMMUNICATION
WHILE ON THE MOVE

S.S.Verkin, Candidate of Technical Sciences
Military Academy of Communications. Marshal of the Soviet Union S.MBudyonny
(Russia, St. Petersburg)

Abstract. Within the framework of this work, the integration of consumer navigation equipmel
(NAP) into radio relay communication systems (RRS) is analyzed, which allows for stable commun
tion in conditions of mobility when using directional antennas. Special attention is paid to methods
compensation of angular misalignments arising from dynamic changes in the position of moving
jects. Algorithms for the joint processing of navigation and telemetry data are considered, which m:
it possible to increase the accuracy of antenna -daocking and reduce the likelihood of radio line
failure. The issues of electromagnetic compatibility and minimizing mutual interference between
NAP and the RF transceiver path are also being investigated. The proposed approach opens up
opportunities for the deployment of mobile radio relay networks in difficult operating conditions, ir
cluding areas with limited visibility and high density of electronic assets.

Keywords:consumer navigation equipment; radio relay communication; directional antenna; bas
station.
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Abstract. The paper proposes a method for reliability assessment e§ase optical communica-
tion links based on a statistical model of atmospheric conditions. The approach is based on the discreti-
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availability coefficient. The proposed method allows accounting for the statistical variability of the at-
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ARAGORN FRONT-END MODULE i IMPLEMENTATION
OF ATIME INTERVAL CONVERTER INTO A DIGITAL CODE BASED ON PLIS

A.S. Lesnikov, Student
Bauman Moscow State Technical University
(Russia, Moscow)

Abstract. The article discusses the technical features of the ARAGORNefidntnodule, designed
for high-precision conversion of time intervals into digital code. It is noted that the use of an archite
ture based on programmable logic integrated circuits allows achieving precision time resolution wh
maintaining flexibility in the configuration of measurement channels. The paper describes in detail 1
mechanism of operation of the interpolator based on accelerated transfer chains. It has been found
the implementation of statistical calibration algorithms and temperature compensation systems ensi
the stability of the module's metrological characteristics under conditions of intensive experimen
loads. It is concluded that the ARAGORN module is highly effective when used in modern rigless
acquisition systems for fundamental physics and-bgged measurement technology.

Keywords:PLIS; frontend module; delay line; calibration; data acquisition systems.
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MATERIAL BALANCE OF METHYL TERTIARY BUTYL ETHER PRODUCTION

J.O0. Mamporiya, Student
Murom Institute (branch) Vladimir State University
(Russia, Murom)

Abstract. This paper presents a calculation of the material balance for a methybugyit ether
(MTBE) plant with a capacity of 90,000 tons per year. The process is based on the catalytic reaction of
isobutylene with methanol. The daily throughput was calculated, the total amount of isobutylene in the
fraction was determined, and the resulting byproducts (TMC, pure methanol, and unreacted methanol)
were calculated. An analysis of component losses was conducted. Process parameters were calculated:
target product yield, isobutylene conversion, and process selectivity. The obtained data serve as the ba-
sis for selecting the main equipment and subsequent energy calculations.

Keywords:material balance; methyl tetiutyl ether; process flow diagram; methanol; ethanol.
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TRANSFORMATION OF PUBLIC SPACES IN AREAS OF MASS RESIDENTIAL
DEVELOPMENT: A COMPARATIVE ANALYSIS OF EUROPE AND EASTERN ASIA

E.A. Markova,Ma s t [@egrées
Saint PetersburgStateUniversity of Architecture and Civil Engineering
(Russia, Saint Petersburg)

Abstract. The article is devoted to a comparative analysis of the transformation of public spaces
mass housing districts of Europe and East Asia. The study examines the architectural and morphol
cal characteristics of residential blocks, the functional organization of courtyards, the development
recreational infrastructure, and the integration of pedestrian and bicycle routes. Using the examples
Berlin (Marzahn and Hellersdorf), Tokyo (Setagaya), and Shanghai (Leshan in the Xuhui District), t
research demonstrates how the modernization ¢
lates social activity, and creates comfortable conditions for mobility. Based on the analysis, the st
proposes principles for adapting international experience to Russian conditions, taking into account
functional differentiation of courtyards, recreational areas, pedestrian and cycling infrastructure, &
well as the morphological structure of urban blocks.

Keywords:public spaces; mass housing development; block morphology; architectural and urbs
analysis; recreational infrastructure; pedestrian environment; cycling infrastructure; Europe; Eas
Asia; renovation.
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const ProductCard = ({ product }) => (

<div className"card>

<img src={product.imagepglt={product.name} className="canag" />
<h2 className="cartitle">{product.name}</h2>

<p className="cardrice">${product.price}</p>

<button className="cafolitton">s & { &/lsutton>

</div>

);

exportdefault ProductCard;
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Al IN WEB DEVELOPMENT: SPEEDING UP INTERFACE CREATION
AND AUTOMATING ROUTINE TASKS
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M.A. Mishin, Student

Samara State Technical University

(Russia, Samara)

Abstract.This article examines the impact of artificial intelligence technologies on the web develop-
ment process. The main focus is on automating routine operations such as creating repetitive Ul com-
ponents, writing documentation, refactoring, testing, and generating mock data. The operation of Al
assistants (e.g., GitHub Copilot) and code completion systems capable of analyzing project context and
accelerating coding is analyzed. Research data demonstrating increased developer productivity and
satisfaction when using Al are presented. It is emphasized that Al serves as a tool to speed up routine
tasks but does not replace the developer in matters of architecture and security.
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components; GitHub Copilot; code completion; refactoring; testing; developer productivity.

International Journal of Humanities and Natural Sciences. 3-2 (114), 2026


https://arxiv.org/abs/2501.13282

-vd mnded Yy MS-dJg dOEZC

{8 I 11¢H11HUR o ft1é1om
¢ R 1 a0 1t JuoRrl Jrrsuul
(19 TtRrRITTI $¢IUfH$lB IJI¢HUR)

- 84 udf ey, dzls

. d.jJHe j HjCdD, {CBdz. dzOESC, HBYJ dzls

sOkzEY MSd2 eMmMikzHOtmise jdzdzr 2 kZdzdo jtemdlsyls dd3. s.
(t s ddzlz € O)

DOI:10.24412/2500.0002026-3-2-81-85

O dzdzs s Oyldw . fsOls: | t©OMMdiOlstedo O sfw ol teshr
Jquom@smsq ScOdso cofkHOEmlse j dedzts?2 o dzOl
sdz2W dH j dzyd Odz! dz" d3 HOdzdz" @3 (HJ2Mlseodw L dzskzd3r h dzj
@tsm;@wqg tdMSd). o¢obswOdRd EGBsMdse’ o 0j lshw
OtcOd3j Istets o : CtsdeW dH j dzyd Odzr desflisd, Yyd cztsmils dzts ls d
SRY dzj M ScOddL Oydsdds 5, bkjnddujmcds d f©os
5 Jd stedsOyddds? BjLf ONMdsmisd. [ISdj yojlsmw 1
dMmlsjdr LOMdlr, vyt §fHlse jtyHOjlsfY SBRHLEMKE G,
sdzs yj o' jddgitialste ®OYyd sdzdzOY B L B OfdesMmis! ; CdBJ tcB
52 o d&OMmisd; CtdttdHj dydod dsfls:

] Mot BBj dzdzs g Btej cEfzeOwHFa &d,Mnis@dzsffls tc O dzdz
90jlsfw dzj btsd ¢t M o 5 Ozdzd G dz’dn ! € Gdalgdf Y csd f
MCdid ketetsL ORd, ds d fif sHsmEswEso o) fok o taspoauddd W
Sdzdzts? B jL 5§ Ofpdatsls o . R Hal @ tefiR@W s sHiZ2dz208 o BSjf Lis-O 9 dz F
S Ofditsififdsts dzj f toj ter o dz" 2 dzethsyg MBOL C ss®dzdz’ 7 Skt
tgr 2 ftsLotdw jls LONdIsdls: ddedyj §f ste] v fy® eztizezn f STz j
stste’ j MtsH ]ty Olsiw ¢ OC oy OHnsSdiz o8y df@@ " d As OCIs din  difAs
cOL dzd ydz' » Efbtets?2 fflseo OF, Hthdzzisigld§o ¢OL drj pgidzCoy d t
sls dduydts?2 §jteifdmMSd HtsigY PH § dz§ 5,dzV o 5 §) B2 of Erelz: dzf
kh dn efMizHOwMmlse j dzdzz® Is@Quzlzj y O j2 ftojHMlsOo dlsj
RAW stcdzOyd sdzdzOW B j L i Odpsiasdnds ¢ § to dsifpdz dedPlsmils e @GOy d s
iltlts L OMdh jddzsimls!: dzOydepuzOdzisdz'cds oVdasjlsdsjidifse o M
CsfmMizHOmise © o MW Jjtoj d dafdeicts3BORO Y d oH jsdz'tys myd mdkd
sBstetsdedz’ 7 fMdMmisj 3, o) dgPmd sz . dDEEHR®] | to
ydtsdzizsets ftosflstcOdise O B oz g B thdselOdzr |  d gkt |
hfls! BjLGY Ofmdatsfils! & ts)kttOdednishylOd ok ls O 2 o &Y gz~ n
toj frlOslsmw t.OL dzd ydz' jMlse gettzdzzh b dzjsdedgd®T de,P bzj dzd 2
yohj efmjets, »jdzorhdj fusdzjudis: d & d@&OkzfEsdzmilsd,
9T EBHEZ, O OS] MmMfjymeyd j HEBEgBd Mis@dzn M j o
ftoj Mdzj nizs P dj foddsdud MEgdgsyjede] g s dsdO0 d d3d
{Mdeso dz" § yJjdzd, Clsttoryl dfQdsiifivdrjde s Iof S@iEjdHimis e d 2

dZzd yo: ddSodHOYydwY MmojHjdd2rzuyfisgams®ety s COL d J

9 O dzetsmls Hdzw ctsizH Otcldadjoderg’lss  dgjlsiicdrdgSisuzdids dzddciits-o ©
COYjdedj 1t Isdr HOdzdz rn, W@yt teksyiglOetd dgs®d jd,dzW isdzEz0 y
CdesoaOdzedy HEMiskzy O € dedfy3ds af dafdetsidelz 6 qzp s d H ' teffiglzd d
fsdz L so Odzedv MJ CtojlEdesR Oz@ b O dgPupde = dzO L O Iskz
BJLBY OMmMdes s H Odzdz" =, C wmlftg tm'dO dzdsfiglezts MY Iisiwe dB J toE
fSHICOLH ] dzj dedVv o5 @ sz H O teffiyise fij lstaddtss2ls o ls©dgls,d , Y lskiss

Gkl ftsmMvweOls! dzj Istsdz’ C 51 dayls Hejtdliny lzdm' Qjte dsch \j Qzdztsdzts  df
YJ dzr j st eTCid@ffLtefudglidtc, f to jz@fb Odnklsf Ists?2 tsls ff jtoj HC

International Journal of Humaties and Natural Sciences, vat2 (114), 2056



82
-vd mnded Y4 MS-dg dOEZC

Mods d ddyod, B" ZO yJ dzEdpl dztRdzids edgOntE fifls 2 fudftgi2y d O dzd fiy
Hazw L dztskz g h dzj dzdzd € s . [ ShQiEdts 2H Ofgtr jj i Ishptiasildse jtisf S,  yls
Mlsoalzels 1 Isdds Istey d3 € tod IsH jedpd w3, tsCLARAAIisY, ¢ B StoW Y
stetsdz? dzOH dR BjL s Ofdzsdgls? ¥ dzdsiz " ¢ s o @ zilsdg)'2 o j B S
f sdzdzts 2 Bj toj . ddeW stedsOydtsdede” d@3 tBI j SISO

stcOClssaC O Mztsetsmtsyj s@dzcw j dz'C LAl rdzy d -

Odz' dzOW dde¥ stedzOYdv e L dz@ Y @jslsdev Y6 OQudH jE sz H Ot
dzy dedz” | Mo jHjdedw Bsckzls t8j dod tsde@ Mmistzf) Oas dz@®dgidztztS sd Lz yj
OQolsstedL 5o Odzdz" B ff sdz' L sodiiply sy dg] € of, dEjs Iststdgj’ HjdzGf-tc j H f)ls
L dzOy g dz’ Hdzv f tod d3j dzad ded ' dzff SigB6 g ¢h thzdadetzd dBdJ-L 5§ Ofdats i
Yy O dg. 4 dizOB OW LOMNdIsO HOafiZE nY OCsst®E Y ) czdzv todets .
shde¢d ftod ftd LsoOddd MiERPH deis? v af dight dzde™ dztso ' A

BOYydd?2 ftwedessHwls ¢ jv @iy iycfehvbdidisdz] dedisd3jdH dffj wsizdzts  f to
fOHOdds o wOMYttwy jddjddtistzdOlds dztzg T sa .00 dlsj Mo j
I sstets? WOCkst, €ttt sy RO HIpOE I8g (M dzd 2 s Oc

Mlsoa tso Ols ddeW stedzOydv stc6Opdisos Oc tSfrplzeHj Qdasim)jls ot fd@® fr) dzts fiyIs d
dzts?2 o @Mzt Mmisdzsmis: . | OXHdD i istg g Jzedzisdd W dzOmis di 1 sis@sdziz 3 )
H S dzy dzr sMmisOoe Ols! MW o  dagdits g adassaigizj oo HJ , d3d tefSH , tcj O
ftsHO jtcc Ol MW (tcOo C Od3 BYjRL otts@awig jlsh j pthsls §f oMo so Ols
5B dZOH Ols j dzv, Mo teOdzv v 1 Qo dzit dsHsjdpizusdsQuidztsdgis? o daW ts 16 3Oy
Mistse j tcdats fls ! d de¥ st 3Oy d di.dzj i leasO daffts L df edfdids)  hOd3 1 stsat
HOdz' dzj 2h j o5 Ctstetej CIsdets dunfdsQiz' lisp BO § &5 dzd d Hfjdazy  © dz
Isjtej MOR ctmikzHOtcMmlse j dads frtc j tHtdsHste @LOH jj digr dzdiRts Is j1dB-d O dz' dz
HOYJ?2 MmMtslstckzHdzd C s € dB jdise jj ioagff O figfdgEiPlsidj dzdf o dzf+  dzd &
JIsfmw ftejHslsoteON jdadj dLdBjrizjdddede'dtlzl sted30ydd,

f ted dzOH dzj 3 Oh j 2 tcOB BIs§ 3 tdod{© dittdsotc dzdotdsrpz@idefaf 1 Ists2 € 5
fMise j dzdzts 33]. 0 d&zOMIs d ftcOotseor § detstedy , zO thdtse |
vtejlsd?2 WOCIktt, CotodinwH todp) dzA W st s & jsli)z H Otemis o
Mlso tso Ols dde¥ stedzOydw H d30Oyjdds'datiaOMIs B J § 8§ ®ipdzBMmis: 6] «
odlsjdzj 2 o dzOMm ¢ Mmlsly fcdfsid)v. dads-s sdzfisdlskzydd t sid2 M
C dzOMmdets L dzgOyj deds 1 Istscts ldsQ QopiZd daOW H {f tcd@is tsdp® IsaPsidf- § d 1Pk |
Isd d&zd 1 Isdm Mo jHJjdzd?2 HBAY ddzO dlogjnAs,! Ccbstesimizt A L OF
Is ts y dz" 2 HisMIskz{ ¢ dzd d3 d M I8/ td@idzObgs. - HIOOzdzH Js ¢ B d3J dzls Oyc
f sdzdzsdz tsBi ¥y d3j IstsGH O, C dfsdz¥H tOtc dg @susd ddglztds?tc j gtz jj s fnw f tc O o
1 Oftedd3j o6, M d3dded d3Odz! dz' ylicfic € afte jOdg Jsdzdh) Idzdy jLd@ - tslse j Isfls
stcOIsOd3d f tsHC dzt yOls! mw ChtyQLzGk® HO dzds'fidz,H Offcth)fis p-©O o Yy
h Ols! dzj 5B ~ BH J-R] )z teffiyizls. | toydgjdists - f esW d zOC Isd € d tcOMY totsh
fefmsdds, uts' o] H s Gojdsay i oty @emn Ietgddes] dav ¢ Is |
dZf »~ YBHWLOLHJd]dd?2 dj ddgjdaddBkplssly e, Is 4 = dzd 1
f sdzlz ydls! HsfMiskzyf € dzj sB@&fSBEfizcdzy YWY H J fietf ¥ H3dzOL dzO y j dac
rdzv ftetsW ddzOCIsd ¢ d dzj M @dp® y & fdzd] desoj2] desdfES@as@dzd j 3
Hsmiszf © ¢ Ctsde d H § day d Ofdas idas@ dzw f det sted3Oyd d

ftej HMisOo dlsj dzj 2 ¢ctsMmizH Otecmilswel sidasd tc seo DB Is gHfagdd)s¢ B
zzy M52 B dZOMIsd B' dzd O AL OB B PUel ON dzlds’o,j 6® 1SOC ¥
ANHdr d feddj dve s ©ids'sj df - dHidsdgdds' m,. $ Slsts-

te' J fHtodded 30 Is, dzOCOf dzdo R RlsOMptswcldczr B OCHj- W OCIsts
tcj HOBIs Mo jHjddw,  tslsj daigtyf Odips aidisls Cz@ dedfdids d Efzgvtcs d dz
dzj f tcOQo sd3j toedz" 7 HJ 2 Milsoe d 2dzs2 dzthiz dg'j W dg jj didzdfifisthyds.! 8 tstc G O dat
4 yYyjdzs sBiMmfjyd ddw L OodBGMIsdsOCdr HOdzdze" = o

CsfmMkzH OtcMmise jdedzr 7 § SHteOL HJ fizf waff v F dzdelg ‘¢ d tgglz®@" dijs L OO (
fsdz LEjlsmw "M COdkzO tyj dSdd O] dzj fzdH Gz Az misd o
slsdesh jdzdd twOMftesMistcOdzj dzgdv CtsdeW dH § dzyd Odz -

International Journal of Humanities and Natural Sciences. 3-2 (114), 2026



83
-vd mnded Yy MS-dJg dOEZC

rdzv ftesW ddzOSIsdscd ks ywdoCo@y diagdss § teh g igsmis!
BOYydd, MmeoewL Odzdets? f HJMYsiyd Qalz'mdzts > Steddighedd
CskzHOEmlse j dedets?2 o zOMls ds j o Gsdptfifighstifls d s & k@B @ s s
fteddsd dev ¥ Is, ftdxH]j ofMmjclipg W fBdde@ tefip dIszdals,d Wplsty HE- O |
fMlso ©, O kOGCy,] OolstdOldslsss @dedyj fnatlsf ] Misk
L tcOo dzj ded v s dzd &3 sls ditsd sleigyOry d o dedz'c dgdd dstglj ) Iz to )
bf©cOodzj dzad™ B OL O H Odislg = dzts das i {f 18 @&q d 5 dzdz’ j

dmisj 3", O bOCH] MdMmisj g OHPaLYL d Chlstiete HOQD Y J
ddzl stedsOydd. o dn §oishetH oy diddeo) dzusdoo &' ts-di3d ifd "
dr j Mojnjddv, Cobtt' | chdBhEBNtlsOd®0s s«

COdztse G tsfizH OteMmise j dzdets? totCOTEQ] , d fdEa] disfjd§Cznisfipy , § J
sBtOBOIST 9 O Isfyw, MdMmlsj dPfiptdts df'tellzl® jJskinfiyw  figlzff liejOBG B
dzv s sy dzO R teOdzj dzdj, ¢ juedicf,08 v L @dzdzEs & O dzd ug Q- ts |
& &5 HEMsk{ s ds. flso j dzdats?2 o dzOMisd s Odzlz y
atsfisswdadj L OMdIlsr dda¥ sdas@ipdrdec tso dzfsdc @ 'O dz®)f Mls j &3O
dimf sdzded Is j dz! dets?2 o dzOflsd N tO]j dsd slld] yRtlzy ddtpe jinj@d 2 «
cOClsjtedL tso Ols Mdzj Hizs h ol CoBASPL . tc Ob dZP®B@ B B 5 H
EBHEZ sSOdkkzyMCOw ©B d&OM tcfewHsodiOce &zOm: 119 ¢d-

BJBOISOCOd3. | dzv MtcOo dzj ded2.R dzloj 2OLOE ocOtpsz,  wdidrsiis)
CdB jtcOIsOSC B fzb. i3t dz§ P AP dztss H sl o] dzv j sfqw B tSto
Codkdyujmsots s lksC fogdls's Ny cEs B dets O% d dz' Is

hdlsk t©OMmlsjls. | S6Hj ©jVdEdL Ooydd &) tesfedwisd?

toj cdtsdzOdz’ detsets fftotsj CIsO ¢3[tBjjcmAldzvugdadis] j § t&€ oty Hedk dzO
BjLiSf OMmMdesmisde o 2025 dotrmliso Dtadgts, s8R BEEE Pdztf tc d
13,3 dzteH MmtsBr Isd2 d daW¥ tsHe@yOsy Hs@zbEE 2 ,B j i tis §f Pdgh ts tc d3
dsmisd. 1 fj u’tsﬁdeJHfr]lsaq’WtslscﬁmmofVH‘Mdzmws ¢k s ts ) bz O tof
dzr . 1 tj2kddedj AA[ 5 oAy juplseldf jL O Y] Bfde-tf j to
Wiste3Oydd BEOMIS! L Odzd dgAgAS| HPdac o 5§ 3 Mlsts. |

des i3 dzOydd c¢sdBjteB L 5f OMmulas mast e d3ddzGysidisidgd@idg’ dzy d O dz

dets?2 ftojd&3dd cJu jL s OMmde 2o tiOxipdy didj ofif tstel®d sfidds@s2 s
mddz dzj[€]" d d3 des?2 o dzOfylsd s Odzzy ME 52
[ dzw ftoj HslsoteON j dzd W  fitpleinif stelds i is t& @gizgatiaf 18 oz | dzd y
Eddylstsy jddw, BdsSdttso Odaffls | di/dafs Hfckssdzds § $H OIS
dzj MOdzS ydsdedtetso Odedets ¢ 5 fintisd 3 jsdsjodpdsin s @ Popdigts 2 dzj Ists
JdzW stedsOydd, dzOyd dzOw ) das0 OR LE@sH OY ¥ p¢ lsddddiatsyj-,
MCts? ©B®OMISd ©OBSIOjIs BjskFdEnmndyf ot 1o fazdjc BO O
Yydtsdedzts?2 B LS OMdzsmisd ifCsiEmadzj st EH Cdednisie @ i Is z
ds2 o zOMisd. Ajd Wk dzSHyQ@dsdzdlets o Odze v {f t tsitsEdsO € Is d
Stcc OO d ZOCIsdC O Ot teasOpsderOzj e ¥ H § @y 2 f 5 dzdzes &
B2 Jd¥ stekOydd, MmewL Odddgsp iy IsH jsv ldajOdz! ¢ dethgs] vgj dz' |
CsmMikzHOteMmise j dedets?2 o dzOMisdts k& Pls Bleaidise sd & | &d & dz®@d3j alz
ssd3 ydmdzj, L O Mmyyls Mo tfjdajtc | ddsiksaitsicsO lodz'Wro d) didf dzd
ftslsj dzydOdz dgr 7 W OCIktstook ¢ dtfLed) sd de¥ £ tc dg@ tpdste dzdats 2
Yydtetse Ols Zlsj[3l.¢ 1 dp@ @ 5H QHfRe Bd iz H OtcMmise j dzdes?2 9 dz
fijteiB2dzsdzz d ctOdmtsls dzthdglyf W sde® Mds®Odedian g dsO-dzj ¢ s d
ded 1?2 Cosd3dmMimdd o Mmj LHSDdRHzdjj, dddeWnteidyO\dd)piedzr -
o twOMfstewy jddd o tsHcOL HggWZj idaeffm? W@z jH20,tc @ o l§ @ ¥ §
dzs?2 o dzOfMmisd s Odzzy MC 52 thzde@fiplo d , B fi) HAisls dojj 1§ fij lstaskz -1 to
Els Istey 3 f OtcOd3j stcOd3: s dalfts ds iffstOg WsHN® j .C sdeW d H j dez-
ydodz dzf &3, yJ azsflsds” &3d  ewmtghls i ff de'j 3ol fmdefdedizdz” -~ H
ftcOo B ZOH OIs j dzj 2 . fts tBJ M Jyd ddst d dz¥ tstc B3O
Mlsd ctmikzuOteMmise j dadaets?2 o dz

International Journal of Humaties and Natural Sciences, vat2 (114), 2056



84
-vd mnded Y4 MS-dg dOEZC

Lsa OdzO MdMmlsj sz, L O Mmyveds K st Migd Odzds v 1 fige t5Hj O dzdz’
oto] A3 dedets, tojcecbkdzvtedes B ABRGA Isdf® dAs0 X Is dals te sl dzv - d3d to
s Ols! , 9o GCOCBA Isj n ded ylptdBosidz] s ) lsEs{edsd s dxzOI-Isl- ) ts )
HdlsMY teBtlzHtse Oded j , & tstistsdesy) o3 fdo f Kzgf WP Jetb] § BB ezj H dzd
dzd Is, fjteiHOY s CtdWdHj dgdf @eko @t | §uzsBdRzOO tOMmilsjls
yds . tod d ., dzd ¥ d dzd Btetso 52 111,

{sfls ] Mskydshlsd o i¢cCOdtdsdsicips s disH OB ) 8O0 dls,
By jls ddjls! daj cOlsdo desjL ojdief v iz 5 @0 CEhGsdsg: j C OW
WiMCky BjLGYOMdsns: tojschddRdz0nlgl Hjsdeo@zs ok yge 1§ sdz
Esd, §oHtE 0 OW jj 1 Cfsdatscgdizy fAsq d 2t eistdsC) Lsupd Qoo § o
ftedodzj S Olsj oz dzsfyls: Hdzv Ief jdZd Geth)Bisdedsd d MmtsydOdz -

dzlz © fMlsOB d dz' dztsmis* . [ Hdzd &3 I Iz ) dztNoWdgtE, Is deofilg 1 Isd d3j tefs
BBy ssHise Bste! BT M 1 Isdds wde@ay ofidsjj dd dzrordzvy jWisffiprO diffipes-o + 1
or h jded ftosL tcOydesMmisd IS sl Cizr Isfadnjlsidif sHEzZE ©j Isw  d
Isj dz' detsfmisd cGctsmizH OteMmlise j daiss f§ls vid cdChdztsep d HAts 9B d Bdjitez H 59 O
ho. l dzj Hicj dzad j L dzj € Is to ts dfdiptseWis] dAf telZD &  linjtf gz yfiglOedzy Mt se o *
mMdMmisj &3 1 dzj Slstetsdadatsc s H B Uit dgjtsdizts LS toAsHSHOY jHlA - to j ¢ d s
otsdzv jIs EZdzzyh dls! HtsMiskfH jedvGysH Odz] &) dW jistce BP Mzt |
ydd © HjWIsjdz datsfylsd ¢ seEnjkzuHOReOfilpdzty fighslz] - d da¥ tssdc@3Oyd o , ¢
dzts[9]. C HjWIsjdzt desfplsd cetsmkzHOteMmiso
vyiIssBr ftoj HiSIsSotcOIsdIls! fdxfs?j dgyadeiain fipgr 52 EHseBigO-Mls d .
L' Hdzw 9 Oy dets? d deW sted3Oy dld , d ldsteds jO daf dz¥ tsthdz @ Pds\ fme w L
Mise j dgdzts?2 9o dzOMisd s Odzlz y ML ESPE HBtadl@splsiddzdiz HRj dAff s dstc OL H | oz
ftsor hj dzdzts § o dzd B3O dzd | osBfdeOdifida , CHiBEEs jlsMmlsoakzjls Iste
s OmdesMmisd . gt J yd odzd mls rd3gj is s @yikc’ s ealz@ & 7 dzvy 6 Getlz? dzOw , vy,
o fsdzdgw ¥ Is 9 § M ygqsdz nyefmbaff ZOw dOwdeCosz] ez § toj H
dzn 2 dz0 L Ohdlkz HW©g ded AW esdBedz flsts toj OdzdL 2 3 J B tetsy
dzdw MdzOBr 7 Mjced3j dzstse @B j o sif GExztzMEd C OWRDOESB o dz" , ¢
ElsjySd Mo jHjdzd?2 HB { tsdigetsiztpy 1§ tsdizlsHo@diaty Af tsL @ tetf jdde d S H
sfdzseo dz" 3 2O tcOo dzj dzd W 3L Od deWstists iz AniedstE dzddlgi?2 B " dzts dgd
BJLtsl]’(Dfr]dztsfr]lsq d ©OLtcOBEBYdd datfo ' Mistzlg GlislEttso ¢ smkzH Ot
LOMdIsr sdeW dH j dzyd Odz! dz' B cigpPtsge®,d Ozsa i j AfHYr sCd L dz
tgtsa(DW lsteOdzfr]W tedBOYdw fnoovde@HdgGAs ' Is O CoQy dfy Y OH tdf®-j H j dzd
o' 3 tdMEBd, Coltster 2 Bizinjdzsms lsr) e ldnd Isizj.7 9 Ols ¢ 52
CoOdzdW dydtetseo Odzdztse s ff jtemMsdzOdzO 5 ¢y q’Wtsts-
Il dBdzdsctcOW dyj M d?2 hts
tGd3®ucftsdzdz 2 B
Is 9" M
d

my
11 sfCco®. , 1O | dsdhdzg stcmwas tosL ' d daW s
L9J hdna L

HOteMmlse j dzdzs 3 fMJ Slsstey ( smmdd // R
1 sdzd IsiR@2@.1 - 4.7 ¢ .77-93.

2.0 ze stedIlsds or weodzj dzgdw EkEcteslL C{dZWISUad3 Sdzdzs?2 B J L 5t
o dmdz =~ fMd sw A stce Odzts ¢c sMmizH Otsfiyl&zayj dzdzt$®t$$ sifitfiste Qo d
4. gdesC ol e C dqdzsdetse [/ / ) tod € dz@QeRa8zvl &f,d2li s 85402 d € ©O.

B Wicj tle3s 9 . ltesyd M- dgdeW stedzOlsdL Oydd  Stdesdi3dSd d
1 - ¢ VWto] d3tsal ,2qu.0le.dzj o @ / / CCtsdesdzd € O 2023. 1 "tc § 31 &f 28F-dzd dzO Is |
294.

411 dz S5 ., UvpdZEOYP&OdzdL EZcectetsL dJdaW stedzOyd sdzdzs?2 B J
Mlse j dzgdets?2 o dzOMIsd M §oi@Esh 8 dzgj2tetsdeder = MJ BORRT / /¢
u 14.

540217 ctfMtce Odatso s Odzzy MEts?2 B dZOMIsd Btsdzj j 100
dzs o slsCfdzj € Istetsdzdzi 24 Yed AglzictB)fhlszf ©: htt ps:// kaluganew

International Journal of Humanities and Natural Sciences. 3-2 (114), 2026



85
-vd mnded Yy MS-dJg dOEZC

6.s Odzz y M ¢ Ow B &ZOMIs* © ddHjOr 5 Cdstydieo" d&d yd
tcso sE tcOLodIsdw s Oidzlk > igk) t§ 3s to tSimdelr i) Istdgl Jyifipflige M JH .5 )
https://digital.admoblkaluga.ru/news/ite30438/.

7.] sdzsHpdztsta sttetokztf ydw C0O0C kcetetsL O 1 € tsdztg dsdiatsjH fighls
. §JHojH]JoO [/ /] CCtdtsdzdS O d 2041 dip-i(116)6 ¢ BHZd21.7
DOI 10.24412/2411D450202410-1-117-121.7 EDN RRLVPZ.

8.4 zB B 55 2O tdmed ydqWwttsedL Oydd H dzw tesmimd
U. vkeBBIlsdddOQmduz [/./ Moder n iR@28ho By u I12816.6 £BN
YIBLWM.
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Abstract. The article discusses the issues of ensuring the information security of public authoriti
and analyzes the main threats to confidential data (actions of malicious actors, actions of foreign in
ligence agencies, and internal risks). The authors justify the need to comply with three key paramet
confidentiality, integrity, and accessibility of data. The article describes a set of organizational, tec
nical, and legal measures implemented by the regional information security commission. The effect
ness of the muHevel protection system is noted, which is confirmed by the absence of informatis
leaks in 20232025.
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TO THE QUESTION OF INFORMATION SECURITY OF SPORTS ORGANIZATIONS
(USING THE EXAMPLE OF FOOTBALL CLUBS)
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A.P. Vaganicheva, Student

!Russian Presidential Academy of National Economy and Public Administration
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Abstract. The article deals with the issues of neutralizing vulnerabilities identified during the infor-
mation security audit of sports organizations (using the example of football clubs). The feasibility of
using the CVS8.0 (Common Vulnerability Scoring System) standard to determine the criticality of er-
rors in the operation of information security systems is investigated. The priority of various activities of
football clubs is clarifiedi based on the presented priority coefficient, an algorithm for prioritizing
tasks using CVS&O0 is proposed under conditions of limited resources and a large number of equally
important tasks.
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Abstract. This paper examines the challenges of integrating industrial equipment in a modern mul
protocol environment. An analysis of widely used communication protocols and existing integration
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MACHINE LEARNING FOR PREDICTIVE MAINTENANCE UNDER CLASS IMBALANCE:
AN EMPIRICAL STUDY OF FAILURE DETECTION IN HEAVY TRANSPORT VEHICLES

San Felipe Go Mas@rEtoaamicddad Basingss Analytics Program
Johannes Kepler University
(Austria, Linz)

Abstract. In the context of industrial digitalization, predictive maintenance has become one of the
most economically relevant applications of machine learning in technical system management. This is-
sue is especially important for heavy transport vehicles, where unexpected failures lead to substantial
financial losses, downtime, and additional repair costs. At the same timeyoddl diagnostic failure
datasets are typically characterized by severe class imbalance, since failure events represent only a
very small share of all observations. This article provides an empirical comparison of different classifi-
cation strategies for failure detection under strong class imbalance. A baseline model combining Prin-
cipal Component Analysis and Support Vector Machines is compared with an approach that incorpo-
rates Synthetic Minority Ovesampling Technique and a Random Forest classifier. The findings show
that traditional evaluation metrics, especially accuracy, may be misleading when assessing predictive
performance on imbalanced data. Although the baseline model achieves a very high recall, its economic
efficiency remains poor because of the excessive number of false positive classifications. The use of re-
balancing methods and ensemble learning significantly improves both predictive and economic model
performance.

Keywords:predictive maintenance; machine learning; class imbalance; PCA; SVM; SMOTE; Ran-
dom Forest; failure detection.
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PROPOSALS FOR THE DEVELOPMENT OF UNMANNED SYSTEMS IN THE FORMAT
OF THE COMMONWEALTH OF INDEPENDENT STATES

N.A. Sokolov, Candidate of Technical Sciences, Secretary of the Coordination Meeting on the use of
Unmanned aircraft of the Armed Forces of the CIS member States

The secretariat of the Council of Defense Ministers of the CIS member States

(Russia, Moscow)

Abstract.Based on data published in open sources (mass media), a study is being conducted on the
development of global trends in the use of unmanned systems (UAS). The study is due to the significant
impact on global trends in the production of weapons of mass use of BS, which necessitates the sys-
tematization of the experience of various armed conflicts and the discussion on the further development
of this area in the format of the Commonwealth. The relevance of the issue of developing a "market-
place" (militaryindustrial portal) of defense systems in a unified format of the member states of the
Commonwealth of Independent States (CIS) is substantiated.

Keywords:unmanned system; drone; unmanned aerial vehicle; FPV; armed conflicts; Common-
wealth of Independent States.
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INVESTIGATION OF THE NAVIGATION MODULE FOR THE ACCURACY
OF LOCATION DETERMINATION WHEN WORKING WITH THE "BEIDOU"
NAVIGATION SYSTEM IN URBAN CONDITIONS

R.Z. Tairov, Lecturer

S.A. Goranko, Lecturer

Military Academy of Communications named after Marshal of the Soviet Union S.MBudyonny
(Russia, St. Petersburg)

Abstract.The article discusses the results of a study of the navigation mod8@0"Marklll GNSS"
on the accuracy of location determination in an urban area with a high density of buildings. During the
study, the navigation module was configured to receive radio navigation signals from the Beidou global
satellite navigation system. The results obtained indicate that when receiving radio navigation signals
from the global satellite navigation system "Beidou", the navigation module does not allow to accurate-
ly determine locations in an urban area with a high density of buildings.

Keywords:global navigation satellite system "Beidou"; navigation module; NMEA protocol; geo-
metric factor.
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METHODOLOGICAL CONDITIONS FOR INTEGRATING A BIM MODEL
AND AN ESTIMATING SYSTEM IN CONSTRUCTION COST ESTIMATION

L.M. Fedina, Graduate Student

A.M. Elsheikh, Candidate of Technical Sciences, Associate Professor
Patrice Lumumba Peoples' Friendship University of RussiaRUDN University)
(Russia, Moscow)

Abstract. The article examines the conditions under which a BIM model can serve as a reliable d:
source for construction cost estimation. The aim is to identify these conditions and to propose crite
for checking whether a model is suitable for estimate calculation. The study relies on regulatory, cc
parative, and typological analysis. The findings show that geometric completeness alone is insufficit
what matters is a formalized transition between the model structure and the normative structure of
ti mate calculation. This tr aiwsrkitnioaomei 94 i m&ksagdck
by mandatory attributes, normalized units, comparable work grouping, and version control of the da
As a result, the paper formulates methodological conditions for integrating a BIM model with an es
mating system and proposes criteria for veri/

Keywords BIM model; construction cost estimation; 5D BIM; digital bill of quantities; BIM
estimating integration; XML; cost norming.
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func initTracer() func() {
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import "github.com/sony/gobreaker"

var cb *gobreaker.CircuitBreaker

func init() {
settings := gobreaker.Settings{
Name: "External API",

MaxRequests: 3,
Interval: time.Minute,
Timeout: 30 * time.Second,

}

cb = gobreaker.NewCircuitBreaker(settings)

}

func callExternalAPI() error {
_, err := cb.Execute(func() (interface{}, error) {
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)

return err

}
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STRATEGIES FOR ENSURING RELIABILITY DURING MIGRATION OF MONOLITHIC
LOGISTIC SYSTEMS TO MICROSERVICE ARCHITECTURE

D.A. Khairullin, Student

R.S.Valeev,Candidate of Technical Sciences, Associate Professor
K.E. Chirkova, Student

Ufa State Petroleum Technical University

(Russia, Ufa)

Abstract.The article discusses approaches to the phased migration of a monolithic transport and
gistics cost accounting application to a microservice architecture. Special attention is paid to strateg
for ensuring reliability, observability and competitive data processing in the transformation proces
The key components of migration are analyzed: allocation of domain services, organization-of int
service interaction, implementation of distributed tracing and centralized logging. Based on a compa
tive analysis, criteria for choosing a migration strategy for systems with high requirements for data |
tegrity and fault tolerance are proposed. Practical recommendations on using OpenTelemetry, Prot
theus, and competitive programming patterns in Go to ensure transparency and performance during
transition period are presented.

Keywords: monolith migration; microservices architecture; observability; transport and logistics
system; OpenTelemetry; Prometheus; concurrent programming; Go; strangler pattern; distributed tre

ing.
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FROM golang:1.21 AS builder

WORKDIR /app

COPY ..

RUN CGO_ENABLED=0 GOOS=linux go buile app .

FROM alpine:latest

RUN apk--no-cache add caertificates
COPY --from=builder /app/app /app
CMD ["/app"]

Kubernetest dzv -lMGdceo d Mtso tOB SIFQjldstc difStafj. H - Pr o met heus
mMcoL k] di3ts. | BtedL BdzsOdz' dzjaf ek E" If BE Pc s ® @dzdp § r dz
(Hori zont al Pod Aut oscpaloente)t hdz@ s kftizse pft d3g ¢ lica *
CPU ddzd fOd3"Isd ¢ 5L 9 5dz¥dsO jOwfipts dgO Istdtad dotsefj dadsj- .
BOodzwlis! fwH' ftod ttsMis] [dOEdezL 8 {tclz § IslHtdaftste g Ealzdz
dzOW s s dzCtiistidsdzts ) JCdad v yOmMBSOMOBESIE®™Is Olsj dz! dz" a3 tr
fnf &3 ded B3Odz! dzr 5 f slstcj B dzjpdiEfdgidd GBI, ¢ tsotgimss Bz Lo ki
gqddd d s Md3r Mz dzOMIstcOd o Ob Ols ' dz30dny dsdo Bfigtds tseofipide] jfJ teo «
fs COMssddy d3 d3d Isted € O3 (v de@ttEd| dgjste ,¢ O ¢ i dfseRitiAH €Ol teds
Msekz LOfwsMse o MJjSedHEPCIsts. CCMfstels o Jaege
431 OB dz¢ HOj BsMIs! COC koffdndgvids ' , f sapthes?2 § kzIs! L Of
ftesdmmatSHdIS odMmr, dqLdgjtedls! L OHJ Y CcC
SBEHO MdMmisj i3OG MisOdzso dlsmw tOMY tej H J dzj dzdzts 2 ,
StceOH dyd tsdedz" J dzs e d fJjtej MsOs Is tcOB BISOIs! .

1 Eyder Isted € i3] sdzj dzls O:

ltedd3j o6 ddzMmistelzdzd dzlsOydd bteOmMmMdteseo $d dz0 Go:
import (

"context"

"go.opentelemetry.io/otel”

"go.opentelemetry.io/otel/exporters/jaeger”

"go.opentelemetry.io/otel/sdk/trace”

)

func initTracer() func() {
exporter, _:=jae-
ger.New(jaeger.WithCollectorEndpoint(jaeger.WithEndpoint("http://jaeger:14268/api/traces
tp := trace.NewTracerProvider(trace.WithBatcher(exporter))
otel.SetTracerProvider(tp)
return func() { tp.Shutdown(context.Background()) }

}

1 JL stcOmMMdtetso € d tSlsdZOHW®r kagd € teRsdmjltco (( fisdz o Sto ¢
ftoj otcOh OjIsMwY o COHOd] ] SERADOEBEj 2 @ds? ez htsj ¢
5. Olsls j todzgr CdzC o] dzls dztdz AEBUGIUBMS CfiffsL H O OlIs! G|
CBGHO etikzlsddy dzj M OMPB ik MPWH o CHciso Odzdz 2
| Stelzlsidiseh dzr 2 d dzfistolz d3 dzl©,y ddztss Isff s Oz jdzv ¢ sfpw & € O
ftcOoddz detsy dMmftsdz L tso OdagQb lsitscfd s QMisq s&  {f t
ftosBdzj 30d3. | Go JjMis! da @€ ts dez@ dste zifndsbs W dz® d M ls §
f Olsj cdzts o , Colstster | Misgly ef tegd dgizdginlis’e . © L O9 ( -

mMd®kssmisd tslIs L OHOyYd.

International Journal of Humaties and Natural Sciences, vat2 (114), 2056



140
-vd mnded Y4 MS-dg dOEZC

peline (Stdoj2jt). odipadkd dzddzdy HSBHGOB I S efi 2
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J dz dzgOw ctstelzlsd dzO, H OBdzaE gk drj tc jSe®)dds M o @j Isj LS 5 dzd 1
Odzr . v OCt?2 Y BHABH ~fstedsh fste jodzasy i jsdgdf  daPts Oss © o to j

J ) orLtser, HOOOW 9dzgjhdzj 2 MmdMml

ircuit Breaker (OolsthdiOldasgfdfpUafd . o1 ¢ dBoyOf Mmis G
sjdzr ). 1ted oL OdddtsHj 2 fMigebdedker o dzj h dad disd M to-

lJteddsjte Circuit Breaker:
import "github.com/sony/gobreaker"

var cb *gobreaker.CircuitBreaker

func init() {
settings := gobreaker.Settings{
Name: "External API",

MaxRequests: 3,
Interval: time.Minute,
Timeout: 30 *time.Second,

}

cb = gobreaker.NewCircuitBreaker(settings)

}

func callExternalAPI() error {
_, err := cb.Execute(func() (interface{}, error) {
return http.Gethttps://api.example.com/status")

D

return err

}
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USING GO TO CREATE SCALABLE WEB APPLICATIONS: ARCHITECTURAL
APPROACHES
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Abstract.The article discusses architectural approaches to the development of scalable web applica-
tions in the Go language. The possibilities of the language that determine its applicability-ioddgh
systems are analyzed: a goroutin@sed competitive model, garbage collection features, and a stand-
ard library. The classification of architectural patterns (modular monolith, microservice architecture,
eventoriented approach) with selection criteria for specific scenarios is performed. Based on the com-
parative analysis, practical recommendations on the design of hybrid systems, the use of observability
tools and deployment optimization are proposed. Special attention is paid to the limitations of Go,
which must be taken into account when choosing an architecture.
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STATISTICAL MODELING OF CONTOURS IN BINARY IMAGES FOR COMPUTER
VISION SYSTEMS

A.S.Cherkasov,Graduate Student

Supervisor: S.A. Rozhkov, Doctor of Technical Sciences, Professor
Moscow Technical University of Communications and Informatics
(Russia, Moscow)

Abstract.The paper examines the main approaches to the analysis and representation of contours in
binary images within computer vision systems. Methods of contour extraction are analyzed, including
gradientbased and morphological approaches, as well as geometric, statistical, and modern methods
of contour modeling. It is shown that the use of shape descriptors and statistical characteristics of con-
tours improves the robustness and accuracy of object recognition. A comparison of different approach-
es is carried out, and their advantages and limitations are identified. It is concluded that a combined
use of methods is advisable for the analysis of binary images.

Keywords:binary images; contour analysis; computer vision; contour extraction; polygonal approx-
imation; shape descriptors; statistical modeling; pattern recognition.

International Journal of Humanities and Natural Sciences. 3-2 (114), 2026



149
-vd mnded Yy MS-dJg dOEZC

frmor RIS 3 RUCTACURY SIS 1UBHUVIRC R ([
VtR TERI[UVIUVRR JURJtEtOV[ O 0 f3m sl{fVPITRAR[1 3
rifc tefrrrROARR Sillfrﬁﬂlill 164t crvelrRe L
Y ) Odz ‘al30dz d M ls te
AL ddz 3 QR tc O dels
R. S ddPeH. Isjrnde. dOES, (sl jmhtts
L, jdzestesHMSd2 cEtfkzHOteflse j dzdzr 2 @ ydtsdzOdz dzr 2 df
Y smMEtsomMCd?2 foddlsjrddyd MSd2 kdde jtemdlsjls
1 siidy dzestetsH)
At sihdens a0)

DOI:10.24412/250010002026-3-2-149-156

O dzdes s Ol MIsOIs! j| tcOMMdzOIstedo O Ispw  d3j = Odzd L d3F Mg
GOJ " » CtdBYtsLdydtsdede’ = BOISjtedOdzse ftod twj dsd HJC
lteso jJHY dz OOz iz dzh) BB B ztcdgss R OOCIsjtedMmisdE C &
R ede" | BOItedyr d Wk ydosdzOdz dzr j dzOff sdzded Isj dzd ,
ydmsédd d BdbdseduimMeédy &i-O0ddL 3" drn oL Od Bt
Zd MiHdded dzgdw 3. [Btsfdse Odzr fYoHAtHT € t6]
sd3 ftcOQodzj dedw MmlstckzSCsktes?2 O tedOdzO d odzj "
ydqwv Mmsteesydd, COsOzdL ®© d BdBHJGtOHOYdd B
rhOjls tjLlzdz sOIsdo desfils! St dzj S Mdes?2 o d3d H d ¢
dz¢ yj o' jB MA@ IOZOGc O i3 | SBRIBLJydsdedz §j BOIs§ to
' Oydw otsHdzts?2 Mtej H' ; Mddzi e jIsdyd MSd2 L WW, ¢

fMsotej dgj dzdzr 7 EfMdzse d I ftf tzks ¢ deh) d WO& WOy iz dzd v W
sd3" hdzj dedetsets ftotsdL o sSHifNs® .0, C izt B O Iy @yafdfd aJO j Is
Odzs?2 HjWIsj dz desflsd U tedsth dizij GFPdz’Sis dizff dzj S Hdzs € d Y

LOGY L dzj dzgdW o SH dz' A higedadj26, Is tfpt tstfinidsch tele 6 ISsO4jdiss o
filsj dgdz" 2 R OtOSIsjtc d oOdstH 0 LD L tek@[dgllz j dzt€-dzO fi
2 dzr R L CdsEdUujMSdn " eiflE§ seo. 1 Yo jten -
filsdz 7  YHBHLjBE 7 o tfHHE. 5H dasdededs OFdizdzs to d o d
fiedmizismiselzs s Iswyy dzr j  dfjdis Qazdd t5 d3ffladhn lsfsiPcfuidadz’ j§  BC
Stec Oded ud MCdd MsdHddzj dedvd,d dfLtBazdisly vedz' j§ Bdg@Ested !
Gjdedz j  dzj d3j dzlst d o3d S teEsd mAPddelS £ Is d wisfipS & dsti d3ffte s d
iz jls dRdetse ¢ 5 A3 s dag[ dals dzts j (s dzEDz! todz L dgaj datfd dzj 6 O dz' dz' d3d
MfjydW¥ ds o ftej HJ dv jlsimwdzOdkjs dzidets bzl Szt sdtso B G Iz fif-tsls §
Is' ¥ w©wOL ddydzy n 5 § tode ks dasfnisj fls oy j dopsizOd 6 O

oLOddide &3 o dzdwWdzd j B oM@z Mbske b d Mo
dzj dzd s IbsShdyudsiisd s tdaffidsefpsddo, ts ) B d B3 wQ-M $ ts 2
L

)
it
OX¢f
¢t
nd
(SN0)
dzts

ddlsjdzj?2. 1 (oHGB diisely p@uamdisy st OmSdayals s d
J ®BIBBH' otHydmedd &Q istdan®Gde’d tefizf s s da’

SctOdsd U  dzdglz 1 WY jClsdo Gizfflszsiis mddsi UP B Otkse o
CsOckdY ydw fMofise 5y HOY & i eECdstsiEug G St O dioH fggs s B Y d
plststedydsy » GhosHtse d Isdgjdelzj B O lsi@Gdpdslsiafiag jsij @as j 6
' h MsOHJ2[ BEOE &ONMdaPUI]] GOt dsdse dyj NS
MsteB ydosdede" § RO ted Odz" ¢ ¢5g JAPH @% Is fn tschLdgj dids@f-d3ts fy Is -

sjdz detsyls: 8 5 fldash | dzdstte tsCzq tsls j 3tz dg O b gzisy | dzd
himlse Od3; 3 BB o Odede’ | Is jfhfogtsSdissiaddd” df OIS tdsQ ated] - dzd J ¢
LEs s  of MsC 2 1 dzjtectse kY sfgeky Hafoygdm@Bkeds & !

International Journal of Humaties and Natural Sciences, vat2 (114), 2056



150
-vd mnded Y4 MS-dg dOEZC

AJdz dzOMmlsswh jets dMmidzjlsy teod@dazfsve L ©OF tdzf A Ogeks« Is  d A 1
fpw o or" Wodzj dzdd d3j m Oded LYdidstey jffulfiia) te Gt Jsdfju IO BE G o tSH dz
Hj2fMlseadw BdtsttOL dzOG O di3'dxd toc KeEHai3Yf tisfy dftsjaflis dadztz®  E f tc O 9 dz
BOLjtedOdztse fted o] &3 H PN Sdsjdsy @rfpckLinddfsdgds tyd Mis < d
LOGteW L dzj dzdV¥ o BHAas?2 MicjHsdze by jefteljjH J O35 dAdsL Is T ]
fklsj?2 dr twijceckdzdtese Odzd we 521 sdyistdQtg Uafl\ j MOFzdzts B 6 Odzd L ts
Yyddzd fteJ HY sdzOG O] Is 0OdzOdafqd dztou C¥d"dfsjf otfvts dfd dgzitojdadzs RO Is t
MstczCIsktcdzr d@3d § Otc O3 Is tc OEFHEO A’ Az tf jts L A stsmdzdyd Isq Az, oL O
WEdC ydesdzOdz! dets?2 OCIsd o detstiylss ¢ 5B PMifsiOGdig O jHlsmis BsyJj Is O dac
dzts o dzj dzd j L OF s dzis a3 to dats s 19 ts 2 § dseddy figltg o , ) dzténdstic B Y d 5 dzdzts 2
ZHOdzj dzgdv t©OL dzd ydz' = Isd § &is dzls @t dzef tc Hzf dBF 2z B JtsSH j Gt OH O
[ JsBHBded yj S Ow tsfdztsls Osh. dgdrtmidgion@ o O diigity Qo Is. , Mo s
detsdls d3d ¥ HdMyd Y dzd dzOte dz' @O jnd O CHfistg ded dgfj teasSodzéfirlz P j Mis o §
yojls B3 Iss A d B3Y s6 s BZOAzP W dz O tc dzts 2 MstczClskztcr , fi
MistckzS skzter d30ls;ts so, dzdyutkzghtd] d NMEBBQYiIBA ©O d3j 3 d3
d' » dLslsjted d $d s d ¢ dd dftesp2pdpse?, dzj d3j dzls '

Is § thSBHddwdsdqun s B H j szd wity dnEatzd VdzO @ sl Y j" JesE s
Ctsdzdyd Mlse j dadzr 2 A YJ MECRic OQ dDdEdD] 3¢ B dzigP zic d y s ls dzt
stcOyd?2 L Octew L dgw s 9 J(PLA)M,Is o f ts dzofscsff Hoig = FHifisQ dfC G des[O Is

d
J i<
d Odz

dz

d
G
d &3d
h o o

f tod 3 dzj dzd j IZQOL Odzdz’ 7 tehigHsdeHjs of Sz OB @G B , [SOC (.
orwedls: oL Oddisme w L d3izd) dz @€ Is dfte to W odptsidinds\Pjo-dzv j s MtsB
MEdid ~OLOCIsjttdmisdt OBdf Sdefdsivita]f s 5 5z wOj~dgf -2  dL
BdUud MCddz MsMmisOo sz d + Wiy jtk!lsvd, 0 dzsBEOE Is Jstwdfimlss " d 2 W
Cd oftsHdas?2 Mt j HT . dzd yj MSddsd Mews2Mlso OB d tej
1 O ydzOw dztso L dzO® (OB stists sy ®C desw@jslsigs d g j MS 82 H j «
COMMBslstej dadd BJBtcOL ZOCD jdi' & SEdeftftsa ddjdigOols. , ¢ d
dzZn = &B@OjtedOdzse ¢ OC ddzsjcdedfad dzd ted B de@izj dg® Misj § § dz
dmisj &3, o CBltte’ ~ Mists adagdusizsdyisid, CfQGliSJGOBZIdJJStﬂf@{lSEtGer o{¢]
mé¢dd d Bdbdsedud MSdi djaz®@dElyd'd o Miskzyf O Is

oL Od i3cH s tsdzdgw ¥ b d dizd 1 dzj dgjsdd(@dgdH to tg H i dfizBdzGSO dzts Ols * f
fesyjMhO &) djHdOydd. I} ekBEe Pidt GOEHS § G ¢OH O
dzf 2 fssHatH ¢ ddasj teff to] IsiPyeddd] finsfciafchiply iséd. uj ML 5§ 6 d Biz
s 1WWjiChko ftod ¢ tdf dj idsdp Liacadvapddjtdpisdd f ts dzdzts f
otSHd = tBiI jCIBo, Yylsts woOfgh thww jols {lstgdtddsiHg=R] - Mtcd H J
MCdj fjHMlsOo dzj dedw 5 diitCChplEoh odsCRR ot BOSfuigls HAj 2Y-tets H Iz € |
Mo dw Ok jtedOd&O d L OcddryuQgvdsnj 2dLmtcd dlddd®, tlsdzd
Vstedddtczjls thdsek HEv ORUBeEEId, e dhHdy yudo Os h d-
B n LCdsedu MSd ttdj dasdtodedaOedzddn f: ts fipty B diasshigtis!-  §f 5 tsls
¢d?. swyy dz@ 7 BjlsOkzztce L O Mmyvls
vOCdds tsBteOL tsd3, §tetse j HYCOHE®). diidp@rn SHSWzd g " e Oy J dadz
dqa&d § s bistejsduimiize dnNfddd dzod tzizsc dugdngds? OCIsda
Bsfls ! . [des MM 2 fIOIsted telz B @F ded[to dztf szt d3j dzw © Is
BOdedw ftotsyj Mise C sk dzjdf FGdetls) - gz Y - 0 SH -

' f Bl jChkto d MBLHOYE dBYGERSHE ZOJs&kAY o cOSE KOs
OBl Sd EkMlss2yder o, | §decddj ks HeBstisof- nsyj |k
&0 tjhjdd2 o 5B &OMIsd fPCESRE Sif 4Oz C dztish) IS ddzsd W 2 dzS y
sed?. Gsfmlsd, O OCY] by’ ssd kfd
stk C blddsydsdzOd d' | o OBB&ES2 ftjHYiskOcO] Isfw

tdMisdSd BIBLOL ZOC O] &' Rtc €AY . 5L d Y & dadz’ -

BOls j ted Odzts o Az dzS ydtsdzOdz dzr oY s dzdzd Is |
ool ¢ Wi  sdz0d dF | CAOmPOkjctEsd o Wstddiss Oc
MisdCd BASEOL ZOEO] &3 & ¢t dyCEs Oftapdssideds fFS d &0 -fo 2 fls

International Journal of Humanities and Natural Sciences. 3-2 (114), 2026



151
-vd mnded Yy MS-dJg dOEZC

etsdz ttOMMdOlstedo Of sw €j0dkj A jdemMEf B &g dzORd ¥ ¢ &3
dzj esHMESH 6y Oh 2 § &Y tsdigjlsdals] v B dif) G BHZO aOsssd y j 2
MsCts2 kHjd ds?2 o] ten detishylsydsod ) dzB ezd W detts y @& ) Is dz’
sdodsr & WkdSydusdzOd dZF & fasgsys.o t®@lsd B! [ydalg-y H j o t
Cddz0 d Ht sHYY 6Sdo 0y lydsylsts MsekCkke® BdES-

¢ dzv , Wstedzdtolz j 5OV  ftod HEEdagls] Bdtsdag@gizg’OH Oyd
sBiMfjudeOjlb ©wWOLodbkzy HBXdHEgHEU] HC " DO HxF 2
OHMBteB ydsdedzlze MY smtse desfffisd 2  Bicts® dzflizzoed 5 WO Is | t
stec Odzd yd MSdd&3 L Oc oW L dzd Isfij Sdkved3 Bdj L dstf @RB)dies Gfls Is O gze 5
dzts[6]. CdHidZdL O d d&d¢ s d tsdzt
Ajdzdlsr , sB zZOH O8 " j d&f®d fiylOG dfdgd Is] fislists 2Msils O O
Odzt d3tsmd dzd € Olsdets?2 Mistclz € Isfiplsc@@Rdzd eptChlidl z ¢ Is odggj-" dzd -
nO0dzdL &3 dtsdzdesc s BB d3j dzO sdts dalsjtedssinfftpldztg e IH | igjic-OH O
dzj Clsdo dzsfls ¢ COdtsdzOdgls st } dedizts §  e3] B O teezts g H j dad
Rn dMftd Lo 0ddj o Mtiflssbfisdy sagfseL dfls sdgd dfdigd-L O
otsdzw jIs o Mdls! Zmists?2 Gy iy ded W30Is j e OdzO ¢
nddidyj MS sz otsL HJ2Mlse d¥ ¢ s das@fighujtdpllow  HEfJOL- s O fi)
fOLBdz EHOdZY jdi3Fr » LOGtw Ldpd® | &2 sL dlstse syj dzd o O
[ SMdHT B34 sOdzdzts 9 O dzOdpte|aaBipsdiy'f c6H kS Istsea  d n

FeO ZnO) sBjMfjyde Ot Is ¢ Olasiddef Isjd y jSEifdim Isg d3r OECBH,ts G «
WEslstsC OlsOdzdIisd yd M¢ dJ e OB 6@ O dz' M § ffidiBdEddipldz ve  d3d
tcOL dztsy j dzd & EMmlsts2 ydor o bsdedz jOWzfydetdtsl nc As@Q ,H doe SH T
dzj dzd 2. 1 5 dgdgisdzd ¢ IMg Qo B ded dEBdR'sdz’ o3 1 ¢ t5dztd 69 ud Y
COOdizdIsduj MSC QIO 0O s iy dztsdg@:y 620 f tcd MizlsMise d | 0z0 dzts v
GJjdzj cOydyJ 2 OCIsdoe dz' n YW iBEdzm ¢t MigacHottsaH Ols tdf jtsBHlz j Is  H
Hj2MmMsadjd3 kZdz IstcOW d tfrizj dettdevts  dii sthCusjddzdtvEz d - 9T
RdzlsjetcOydw foHtsBd n Y&y odDIssB B8B0H ZODEIBOH j
Bz BOtcdylz fsLotsdv jls tB8O0Jddgddls' sRiE®OYSHBNHT -
OHfMmtsteB ydd d COIlsOdzd Isd yy In€z% g ¢f s dadef fiplelz jjdzd O tc® C Is j
tcO®BREC O JjHJdets?2 MdMmMlsj B . Jd&B 7 CBRBYSLJydddzr = RO
} sted MmistsMmis!  kHJd dOW I s hEdsdzyd OBy sisj » d
Ldlkse BfftcjH]dzVvEIls HisMIskz jdaginHsd O pds.d o [dff Is-d dx/Q ddz- dzts |
stcseo d ddzlsj dzid o dztsmyls 30 Mdp@Hff § dededlds d2) 2 & @ ZO @GS
dzts dmfmdzj Hse Oglafedgs [ ~dfBdUd MEdd3d § OLLOd) ste OB
v. [pdizv B! j OO, o j dzd yJj dzd jtc sk Ojsdz B0 st facd - dzOIs J 1
dzesfisd Cttcj dzdtelz jIs M tosoylsdsfly fdsted My as@aas 2 dy - Mt
CsMmisd ROBJ ted Ods@ B tetsd O dgdsp B3GBNE G KsMis+ & .
BjLBYfstedMmMists?2 MstckzCIskzter M B@Qded higd z sl daj W jj 9sd yJ
sdodesdzsz EH j toy Oded & COC fded{L %o digg dzi Oydfvdtc dersizy dzj € f
stee Odzd yy MSdr MmMtsj Hddzj dzd 2 J & @ 6zts o d ¢ & dztf ezy §3gzls © dats ¢
dzts o . tcOL &zOG O 3" J CliRf 5L dydt
J]dHtetsW d dz? dztsls d dzqd W B des dsts ddzfstintiss s §f GsG € d dzls 4
o jtorndesisd odzdw jls dzO A OdetON bsdelcy s dd@d3tsdz’j 2 Mfipch figfler J «
l oetHds?2 WOLEB2 d L OcGtef slpdzp p tey G j dz’Odzteizf ydes § Otc
ftocdtotsH ™ . 1 sor h j dzdzOW clistoy dtzdzdzs R)ls' C BBOdzd Isd y
dzj e yOjls HgW WL ds § tsdzv g dn Mitstg sy jdd] figzs{e?., Asds- § tod
GHO ¢CO¢ CdHteBW tsB d2" § Fwg®mist dL @F ceints® isfglz v tej o
Mt Yydd daj f sdzw tedz" = GtocO@]did MEER J dz @z flsezj = Odzd |
[0y ME OW EMmMss?2 yddefsdnsk f c @t dglf SR &E® Isj - dzts
dzj 5B~ 8BH d d@3O H dzw Mtsn tc O dejsdrds'tc 5 d3 | B NHs’dAs s ¢f O ff Iz f
MstckzC Iskzter ) Emdzse dw n hedd?H tc sw d di@aq ] ipdas@ts Istsy
oBLHj2AMIsadw. JojHjddj PusEdiefzfh " ifs) Gy Sezddd -~  f te

International Journal of Humaties and Natural Sciences, vat2 (114), 2056



152
- ndedud ME-dj deOECd

Misteclz C B lIztdatets) d 5 dzOdz! dgts?2 Mn jidg Mz dasE tc Ay @F-dzdzs lstcdtclz jIs
h j2? dsedSlkz jtejntsHO Hsjsdz d fifftskjdesgtsd sigE sScts HJ 2
fdzj SMdegse s L OGY L dzgj dedVv RisStds di mydifst® L drusdOB dfddsd O - 3O Is §
ydd oetHdts?2 {1 Ctmdmisydzr . €J otHT |

(Taxénbie metannbl + OpraHuyeckue coeguHeHns + HyTpueHTbi))

v

Buopaznaraembiit KOMNO3ULMOHHBIM MaTepuan
(MaTpuua + HanonHutenu)

* WoHHbIn 06MeH * OKMCnUTENbHOE pasnoXxeHue ® BrnonnéHkm
- 5 ® buoaerpagauuns

;

Buonormnyeckas akTUBHOCTb

Ancopbuus

* Komnnexcoobpa3soBaHue

® 77U B3aUMOAencTBue >
v

<~ CHKEHME TOKCUYHOCTU cpefpbl J <
e b
KoHueHnTpauus > - P ——————_— . MuHepanusauus
3arpasHUTenen : Pacnag opra coeauHeHui

CuHepretnyeckuit adpdekT:

® YpaneHue MeTasioB CHUXKAET TOKCUYHOCTb
® Karanus noeblwaer 6MOAOCTYHHOCTb OpraHuku
b Bwo,qerpaaaumﬂ BOCCTAHAB/IMBET aKTUBHbIE LEHTPbI

1

KoMnnekcHas pemegnauus BOAHOM 3KOCUCTEMBI

tdfg. [ BHjdz MddzjtecjIsduyud MEBsets HJy2Msadw BIBtLOL dzOC
sydmis¢y o BHT

SsOC YsCOLOdMs &0 ttdhizdldsf Otz dzif tots§ sty | 2P Pyds Mk
zZOjIsmw ) f§imiskzy dj ddw o0 Cfipffiplsyg Bz yfjddsctddCots zfpls s kM ¢
dz dzlsdzscts L OctewW L dzj dedw, ozth kO Ozse s petzy dztlz] J 6 OC y(d
KB4 sOdzdzr , e Odduj MCdJ Jids]te@Ldg adjvdzdd slzdidselj2deed o " n
der j L dzj d3j dalst . ) tsfydzj C tsdfgsCOLdR. O M s ad &OEQ -fdzd 3 (
B3 CsBf sLdydsdeder i3 RO s dOdzsdz tog ©W@dz izlg igwy  f tesd3d ¥ |
fqw  fjteo dudy 2 MtsteBydsdddd flsOEdj sy Mifgous2 B d SH IS
o0 h 2 CBdzyd dzlstcdtctse Odzed j [ HdECotde jL dggddisdgtslzj @ O Ldp@f 8 O Is fipw
fsojtondesMmisd SR tsL dlsO L ORI dzisdzls sthiadas g jsi fig®,d5J § toJ H M
az0, Codisf dzj CMsBB OO B0 Oflzd j &3 B dtstf dzv desC d OCIs(
Mlsed?2. o Odedz" 2 1 IsOf d ¢ tas@iclO daf dzidztep o EO tf tisdz'j to& dets M ls
fpded % j dzdd Y tsHo X detsisd IsfiplE @ Ybpls Bz S bBEG 2L da-d3sf sL d Is ©
sso d Wttedzdtotse Oded d dzts WAz dits 2 Iz MagdCyd Sklzdizts 2 L OC toj ff «
L sdz" . mMetseh jMmMlse, ylsts tBJ M j yude O]

vwdzj HEZs W 2 Etetse j dz  d dopgddid sttt Ofytdts y jfle ¢ Odzd wj M S d
MO MmewL Odz M COIsOdzd Is d yjdy Uafis ds W Wt leias & O Isd@jdif@sddzts ©  daC
U MEdds tOL dztsy j ded § di3 st d@aip @ ¢ di-dzc B fotp ez § J oL H
dzd 2 . ltejHo OtedIsj dz2 dzOW OHftsteBYdw™w o h Ojls

International Journal of Humanities and Natural Sciences. 3-2 (114), 2026



153
-vd mnded Yy MS-dJg dOEZC

ctsBdslskz, s
BgBHJ GtcOH O
4 56 dzO M dzts

sdwj S d?2

& MOl 3 k& fndkdsotedsn Ist! W WejdSEsdjocHESHIO v d o
dd. dzdj HBdzd cdHtetsW ddz dz n
tej HiisOo dzj dedpsd & J &gind dzfndedzi e BZ3PMMsY
i Sl UtsisWadz\giJlst}\BGmGs CoOCO dfdigdats df § dzd
oty i)t ) syt s Wi teatz O HO IS o
C Ol Odzd L Ots ts @] gy jls) SStesjdzytg @als tstdny if dzd |
ClsO, ¢ OlsOdzdfndzizsieedzj ¢ WgO 5 f tc § @ dz® tc O difip-j |
BOYd* 566 Odd Wj M dR d i) HWEERIBEN,d ¢ Ol muso s
J Hls o tc ONOdrash) IsdfQcdestidsj’ dzddj Iffpdstds2 v d
HEzClstse oy | i tsfgss siAPls dotizj 1§ OB & | -
r'R Y dzls te t5fats HidW af jS ORydEtY ) Istdts o j uelh-dats fi)
COv CotstHddZOydY dj & Odidts adstshej datf i d o fipjHAfjsS Is € o dats f s
Emists2ude sdslz fdad 3 J ded® I Cshipfswpddishfjdsdd] o d3@sls jj téf O dz0O .
fiJudeOjl Codifdjmdzs GEBEBHOYd* dodsd,dasOd3d dadz’ «
LEsmdmisj di3" . fO®Rd ko jddydeOjl ¢ tsddy
s O0Cdds sBteOL sd3, ddzy j dzjlsticds®@Y HGR'H jfige W L rfetddadtv d ts
Is Qo dzj dzdzOW dzO@ tod mkz dzC j s tc zif jsdztsdifipléste dotedr] jj Is ,  wplsjHe
JEtcOL ZOE O B 2 € il 5L dotsdyisdzdz’ 21 | 3Oz B d Gazsh OH g
ZdzC ydsdzedtelz jls € OC d3dats alzsfyls @Hfdyi 2 dz@ v ts 2420 & Y ¢6 G tc O dz
dzefres to B Y d s dzdzOV  fd Mls § 30 CiP IsOdizd d3 ff dzly ) Bdf BQAWIs d o dz' -
OlsOdzd L O. 1tcOCIsdyj MS Ovdzetsindz@zy @ d3tifiglds'?  #E@ dadigtf d 5 d ©
fSHRtSHO L OCdz yoOjlsfmw o Cydidts > sEsdniisdfj degf@'mnhds Oz d3j d
Bdtotso OdzgdV Isjrdesdzsddd odzr @GH Otfslskd tpdflaf dztf O Odzj Is -
tse BOKjted OO § § tsdzl to] Is fizt BBizEtEso@RBdjBdm@Lr k) &0
Médd EmMdzsedw &3, Ukt HJ dagQjols dp t10G Y sde'tsdy 5 s ff Bd L
TSH Bl &ZOBGtOlttedy & ek fitsn OzER | dizd EE s d Ml
B hdzj dedets dBlz o dzj Htoj dzd sEekzsf gy gz | I8 jQHOf Isd te!
Y Ofds & " jdd2 sudfisCdy et L Octe" L daflsj dzj 2 10O
TOdRzdL i3 ] G kddse Odddee 5d teL ISR dedOL. O-f j d2S S St
4WW4(+‘Isdsdztsfr]lsd sydmbfiglsdo &z Hdzw WdEMOydd ¢
Cldodasils! toj 3 HJ AL KOs dgiddejovm dasicLsts § St d )
Ldej dedv ) dfyftsd L Bk Odee § d3tc @ @dede it IAOE D j eB3ts dz,
Clif sL dydtsdeder = BO iz jntdafs® dfty o H A to jWHEjtaldyd-tc 5 0 O dz
dzj stsdz € ts dzO-zd g s d2d tefg 5 O Y d 1 dzdzty i ls s ls
OQdazdisdud MSdr d B d6dsEeuy MEiddd ji3) G oszsd sEseg H
d oetL sy desmis! 8 dnrn ygux igkOYde.Oo dzj dzdztsc ts 64 -
Czdzdtctso Odzad v . J d dzy J dzj tc dgtsRtc W fi &z O Mldsd Chyjls otz s dz 4c dz" 2
BIL Oydw ftesyi MmO sydhshee jfizdgsyf pazde @zfly ¢ O
ZfcOodzj dzdj MistelzSlskztcds R OcBug] Is tc Q3 aBMg paf'] | Is
te d O dzO, ¢ ts dzls te s dz odzj " dzdids o f gtz ) d W 3@ Y b § O dzO
dzdtetso Odzgdw, O IOCYJ Eyvyud d¢ gt e g k@ d df rls j wie Iz
BsHddzOdsd yj MSdr L OFC tsdzts dpj defiztsifijds | @20 f ok j C O o dztsyls
hdr sy Mhse . g d Mis | d3dE Rzt fdix) HCREIHES B Gis Ot js@ Odiaf v .
tctso Odzd & fsLosdzY jIs oo MiyfBJ Is miyls QeeOdnds! o daticfigflsiits i) Is -
tcOB SIsr ®BOIsj ted O dzO, o j dedswghld CPIS | tol fbxd jdxbfrmn et w
dedv LOGwYLddlsjdj?2 dd cfslpfiEuetkes? {gQemd QL izjf (!
Bsmis! toj L zdz! OISO 9 Ik ndgHofdizvHmB didgi AR ds fiply ~f) o sy s B d3
sBl j RBstso dzi dzdv d MtsMisOo O CBdBY 5L
VftcQodzjdadj MbtckzCbkztos?2 wipPdtl joif @dddDtc ® o davisjLIsHiw2 M ls o
fjtcodyde ds Lktetse dzj &3 toj ¢ Hdsdomtayed @scdzflyr .7 R A3 F @Js-O dzd Is «
dzdj MtsMlsOo O dOIsted Yy’ fgo g kY B O Ofg? ftetsy ©Is! H d !
BjnOded yj MS ke f(totsydetsmls’j,y ctfdsioe W jdddef dizts iyfsh dz@C 5 1

s
B
s
¢

& ==
= q-.

=

(0_.5" 11 @ EEQQ—

International Journal of Humaties and Natural Sciences, vat2 (114), 2056



154
-vd mnded Y4 MS-dg dOEZC

dedj dBsydls EMStstewls! Hj st @) s Hidsdoflagjot€das2 H dzv  dzts
BOIsted yr d Mmdedy Ols! H s dze[shigty Bytsigts fusdzO wiCdsdj jte qdO40). Is sy J ¢
stdzyj delsteOydw L Octe"W L dzd Isgj tsizj ddts yilfstdnjlsdj das jj dsj dmistgOoydd d
fjdeg dzOfmr M jdedw OCIsdodzint Wy LRls[totslas e d o dztf tlzj Istej ded j t
2O ROLOCIsjtc dL tslsjtcds OHGBEE yd d .1 teldtteds Hasts teOdiZizE © t 1

Cdpyj delstcOydw n o tsL dgtsy dztsh tstff ticiso asdyjHdddsy M@ s dzC ks dzts e d yd M
bjdglsdy 7 L WWjClstse d35j X H LG tedL dof ylzlz®RE 2 C B kY B dzdgsc 5
dzj dzgs Odsd L Octew L daj ded W . ftslsj dzydOdz dgr = tdmCtse or Mo
JdHteHd dZOBd yi MS di k& fduasprygdrr, »  of Sl HlzGWs fig¢ te-OL dzts y § dzc
esfmls: flssCO d bbkteskdj dBUdlssp oGSOSR, 5B iz dd o
odzdwWwdedj dzO@ Itsdzh ddzsz H Y Od Y sdedigits sfeeds midd sydmls

ddzls j dzid o dzetsiyls: BOMMEY | tdyipedPO. Bdds ¢ ek Hagizn R2 sy
MdMmisj 30~ fYor h jddi M skcfsin®eaddzifdalsits Cips tdipddsiktOets2  d&3Ols,
jls odzjhdedj HAWWEL dsdzdzCj o teg o @dzguly pktso vdats d kyy Is
By jls kojddude Ol! &) - 0O@f i Bl tdE@psjic L Cgdzj sdCd
%O &Oljted Odz. ©dzj Hiso Ols jsds delflz) S fietas 2€ Isiqatto Oz $ 8 j MY j
sydmlsdy 7 kfsOdss 8¢ Ist pastijsk & Dz Ot dEf e&zOdzd v
LYW iClkdodesfls: ¥ € tsdzls OC £As Y s zdipleds® dadio s Mg Mls j o5 d
MlstezCbkter CH®BftLdlkOo. fr dz2Cd HdzY dR EMfjh dscs §ts
sddej sdud mM&dd OMmY jCisr o telsia) jmf) O] ~EEONCEAEYIS: L O IsT
o] 5 dedz® HOdZOBGS E bHOMS fadf? L OCtLY L dedlsj dzj 2 .

[ s{dhOdd mswsydd w0oG€sd uf s e ¢ Sy
BsHjdd (mionsfjttosces d ) § ipOakeOfs HeOdpes v €t dMinc
EWHCO, fsLodvshdj sy, dgss cistyts ® dz@ dadlsdt s o O dzf
NdddWw t©Oodetse § Mdw d Gff tdziwpddldy) G BdisdckY 2 Mise W

hze MisOnde fsyj Mno. LRy ded lsfdyyisifds - BEOBY t6d Odzse
ydd f¢sHyddzys sy L O¢ sde@ds diff dlag oG tis?  LCQfedigv-L dzd dad W
Isd ¢ d, GHJ] 90y dzzt tosdz tsBdsthzsle OUss dzff s&lsts@ydWe . ek
tcj O j dzlstse d dzOdzdyddJ OSslsfdpddzrGhy dqj ddsntetsio W W j Iflasef o dats iy ls
dZsedyuj M OW HJjGEteOHOYdWw IhjOddicklsdiSs isidzfsls ffjwy j HOd g - O dzO
Md®ksmis: ¢ MEsteshisd { totsyy Offffpdstsiiste £ ls'dey y QetlztizO 1 d gzsOIs § o d
Mz MistcOIsO d OCIsde desis ¢ HMff LEfglistcc Oz | dgselzr = W kzdzC yd-
v todits Hddz®d3dqurjgdj f o dgsise’, , O o C @8 yPdzls j ctcedteso O
dL d3j dzj dz L dzlsOdz! f d ), Ladzlsjte tsfif fffigls jdd3r fij o toB SEHEASRtcr 7 Mt
Ldej eedd |1 deBMO, §tsL o tsdezcfldsd ugniSaddils * d mﬂldﬁtdziﬂ@@'ﬁuclff] d
dzts iy ls ¢ d .-.@tG@QlSJtG o L Od dgfsHnjo2vin IOedzf v  dL OW oty dsdfiad issjls  j H
dzv  f) &BObjtedOdsd. (CLhjHBIU] Rqq2z Q6P & tc
Mtsteeydd EZSOLT 90jls dzO0 {1 tojindsdaisjofigly edgtsdzdzts W diis s fiy I
Ldud My oL OddsH | 2 Mise dyj & dzSisyzictHdad df @& |+ doEOf tsj tcd Ml
Bdud MEdd fJesyd M &sc IS dyaydw | byd fflsadal)lcidts? &3O
s Andddyj ME s2 Uth’thSHJ HiDY § o Cetdzhf s ! dz8 fists dzdzd Is j dzj 2
fdzy C Mmde" 2 OdzOdzd L € d dad Is d-Cqddzddu d )& tz &3ts w df al® d3f SSdizO dzd L Oy«
dz) sSBaBHdAB HAY sfilsdddL Ooyfdiej Hizjifridrselsd 2d ~ Sfipiff stflrts B dzts my Is ¢
OlOydd d ftescdtsL Jtctso Odafr H Hs® gz H dadfizd Vv Is WP Is gzitcdf - d3j Is O &z
OdzO © Hdzdlsj dz' dets?2  jtemyffEdefofptsjHddzj ded 2 . 115QOLOdzts
1 jtemMf jSIsdeor d&3OMh IsOB d teds’'o O dzdgy - B gzf detBdzts € dfds dzdz" 2 tsB d
MowLOdz M fJjtojrnBHBMER GldsBdeEhA tseEIsEHgdD ¢ iasBj2Chiso d j )
Yytse ¢ ftotsd3™ h dzj dzdz’ d3 d3ts moloeWsdy fisjuafoids\weddlz ¢ Waf ¢ MOy d & L
L Issegts btcjBlzjlsMw tOL tcOBiststE d®d & tsac@RizdC s @ fotis e ldzs &, dzdzists dz
ftcdctsHdzr = Hdzw M sdz L tsss@deP COC W AsB&Esd yj MSdJ
hdr COtlstcdHy OR, tG;OQLstﬁ;]tﬁ@fa 1) teots{UsjHfigffnj ) S asntsB Mis o Iz
ddzd dzj ftcj tcr o dzts@ H 2 Mmizdndsts,2 yPo "lstOCtgtge ded s MC dr o3

International Journal of Humanities and Natural Sciences. 3-2 (114), 2026



155
-vd mnded Yy MS-dJg dOEZC

UiMSd?2 ¢ s&f sdaj dals sznq’dzq’sa@quq'sdzcdzlﬁmg{elz[jzdzq%qufr]lslzﬁr]cﬁztsa
LO Mmu'ls oddsj tOddL Oydd kiistsd&jpdle sEisdz od f fpfst dzls O d
HezClkses d MlsOBddzdL O qq @ JCACaasE2d, Y j @ C s ¥ fj) s fiflstdsts &
WdedW MmtejH' . uvOCdd BB&GHBJWWBJMdM%JJBJSdzmijWJH
LWWiChk ftWodwjlsmw o {yfpidziHiso Olsj dz' desds d § O-
COdzdzj dz' desds Efd dzj ded d o te syt dglintsp dedgsjic B G §f O 2 2 ©O s T
kOkdLO d BdGSH,jCLOHOYJJdk dadstists as@lg g ruafs O j ts I8 ts e
dzj § eor MmeSikze Mmisjfjd toldsjdl dSQYdyd stz fytc @0dej 6d O
ded* f dMmfsd' L 5o O0dzdJ BB S wizdetf SsdgtfiasjdgOdidsdy » Isj - dz
sjRdsdtsed?. sydmisSd otHdr 7 Bi jChts
[t oddkOdzdj o (OB GS I @ jjlsdjuzs o Bp BO GBS dzts
L BOR tojczdzdttse Odedw 4 Wiy ! IsScp FztsdrjsH O defddiss k2 H
Cqd. [ BCOLOdS, vyt Ek§t®s dgjodRLor M imisf@asds fadds-j o
wdyr BsHIY S OYdY ff 5o jHgRedaChpioy dg 2 S tefdzisdsdsdizf 3O dz!
fstedmlss?2 MiekClskier f sLoddEveds OHOJ dEsp @BOY ¢
BOjted Odz ¢ Ctsdzl tej Isdz dgi j dzef v tds{a] deck JsiyCudi dy § 5 ¢ t5
Eidkse v d. |
COC pH, &

H tc

o)

dzd j o dzj hidgd@dzr Wj O CtflsttsHcst®H, ' ISSOCt fF 6 2z dz
Is j tcOkztcO, SdasdpsiddzisieOyr@s Is. Odz@sk u, i s-
Isd dzj 2 d ¢6d HJ dzO d3d uJ fSides tdnjtsiedide " J tetdfipfiy ds®@ IO-dzd W
tedo O sfypw € Cdzt yJ o 52 teddjdesiodzisd s if B d dzgQ@ M us@fs d ts
s rdtsdzsecdyj MEsets { totsy Juifhiedd dzdats @0 dzde 1O € 18 df Uzji Is d -
Udmédrm d bijteRSHJZOBIUI MEdn §OLOR) stetso ftsL -
ldedzd setcOWdyud MSd2 MfdmMse
1.s OL B 70 9,0 [4f.ylz.to,d dzgs@.tc[O.d3tsp P81 C sZtedyj ME Ow |
o jtorndesmisdzr » otsH PoLWdMStsets LsdzslststczH dzsets t©0O2
mMitsets fsdzdlsjrnddu MEBEs kded o j 6 BARKIjus303 3 ,& tiay .1B38z] tc
152.
2zzR3ddfseo®. , vEEfmMdde] ndesdzsedw ftotsyd MMO ElsddzdL
dzd yud MSdd St sdzj dzlst [/ / md dg@aR3.ifpC2e0y, 3N ¢ 42p933. d 3,
3.4 O0dzd Pfj.alQ , ] ite.tsd .d dzffdz IstcOHdydtsdader = ftetsyj Mt
ydd: Mootej g deder | Isjrmdesdzsedd tsydmisSd ftodtotsH dzr
s kdzdoe jtemdlsjlsO. |1 so0OwW Mmjtodw. i 20256d2 5, 2nidui2D% .
234.
4.0ded € jsj 90, te@PW ddeB L tstc ) offttAdrplsdy] tandis jro jCisid sL d Is
tcOL ZOcOj di3F = Y sdzd d3d tetseo / / & PORAS J 41(60).7 & J6OH69." . U J
b.s stcdzdsdztge. , 1 it B o @MMMdzj Hso Odgd ] S ddzgjIsdSd BJtsdzise
CO, todkkyj ddetsects dqL SCttOr BOEZO IsOT20R30 ¢ 5/, /3. THeBE] t
50.
6.f JdzC fdz® . , v1I Ok, tc vz j Jdo te. wBfdqesdzdL tsMOH
MH jtey O j2 BdBOMMr C0O0¢C EMks2ydeOw d { Cdsed
Htse [/ / ¢CIlskzOdz2 di@624.B°(d Kilsyj Fl-@Fs dztse d W .
7yl ., pD.OACddgiiddd Hte. 1 dS B sdzjidklgdz HdEGE
Cijljtetsf jtoj nBHES®RE H&YW WBlstsnddiddyd MEs2 d OddsdsB O¢
dz | birdtsdktecdd d d&OI] tcd 020221 4 AARWOp.tc Odzr dOEy. !
8.ststedztsh ] . , dudzwfB.! jto@OL ttOBSISC O 4WW-g)Clsq’adz’: 4R
HdzZw BydmisS€d Mstsydzr = otsH Bls dzgjWis] ftotsH 29 1RA4S.T / /
- 5.1 4 .20-24.
9.006 Ma IL.P.eéyaluation and modification of the OECD 301F respirometry biodegradation te:
method with regard to test substance concentration and inoculum // Water, Air, and Soil Pdllutior
2006.i Vol. 1 7 7 1.7 P.251-265.

dzd v
04

s
¢

International Journal of Humaties and Natural Sciences, vat2 (114), 2056



156
-vd mnded Y4 MS-dg dOEZC

MECHANISMS OF SYNERGISTIC ACTION AND REGULATION IN THE APPLICATION
OF BIODEGRADABLE COMPOSITE MATERIALS FOR THE REMEDIATION
OF COMPLEX WATER POLLUTION

Zhang Hend}, Master

Jin Liyu 2, Postgraduate Student

l.V. Skopintse\?, Candidate of Technical Sciences, Professor
Belgorod State National Research University

2Moscow Polytechnic University

Y(Russia, Belgorod)

(Russia, Moscow)

Abstract.The article examines the mechanisms of synergistic action of biodegradable composite ma-
terials in the remediation of complex water pollution. An analysis of the structural and functional char-
acteristics of composites, including polymer matrices and functional fillers, is presented. Adsorptive,
catalytic, and biological mechanisms governing their interaction with heavy metals and organic pollu-
tants are discussed. Approaches to regulating remediation efficiency through structural modification of
materials and control of external operating conditions are substantiated. It is demonstrated that the in-
tegration of adsorption, catalysis, and biodegradation ensures sustainable toxicity reduction and en-
hances the overall effectiveness of comprehensive water ecosystem remediation.

Keywords:biodegradable composite materials; complex pollution; water remediation; synergistic
effect; adsorption and catalysis; environmental safety.
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FLIGHT DATA MONITORING AS A TOOL FOR PREVENTING LANDING -PHASE
AVIATION INCIDENTS

O.E. Chikhachev, Postgraduate Student

V.L. Rybnikov, Candidate of Technical Sciences, Associate Professor
Saint Petersburg State University of Civil Aviation

(Russia, Saint Petersburg)

Abstract. The article examines the principles and practical application of Flight Data Monitoring
(FDM/FOQA) systems as tools for preventing aviation incidents during the landing phase. The regt
tory framework for FDM in Russia and ICAO documents is analyzed. Monitored parameters a
threshold values for the landing segment are systematized. A methodology for integral assessme
landing incident risk is developed, based on a Landing Risk Index (LRI) that aggregates diverse F
parameters according to their differentiated contribution to incident risk. Integration of FDM data intt
the airline Safety Management System is reviewed. Limitations and development prospects of FDM
tems are identified.

Keywords:flight data monitoring; FDM; FOQA,; flight safety; landing incidents; safety management
system; landing parameters; proactive safety.
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THE IDEA "NATURE ITSELF THINKING IN MAN" AS A SCIENTIFIC
AND THEORETICAL BASIS FOR THE FORMATION OF THINKING

A.A. Polyarush, Candidate of Pedagogical Sciences
Krasnoyarsk State Agrarian University, Achinsk branch
(Russia, Achinsk)

Abstract. The problems of the methodological foundations of the formation of thinking in the educ
tional process, actualized today by the escalation of artificial intelligence in all spheres of society, &
revealed. Based on the philosophical and psychological ideas of prominent researchers, the author
serts as a leading methodological principle in the process of forming thinking the idea that in man &
through man nature contemplates itself and thinks about itself. The idea of the expediency of a crit
analysis of artificial intelligence is substantiated. The work is interdisciplinary in nature: it is written a
the intersection of philosophy, cultural studies, psychology, sociology, and ecology.

Keywords:atrtificial intelligence; naturei substancd subject; thinking; activity; concept; educa-
tional process; system modeling; 8inoza; KMarx; A. Maidansky.
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THE PROBLEM OF VARIANCE AND INVARIANCE OF LINGUISTIC SIGN
IN THE HISTORY OF LINGUISTICS

M.A. Atakulova, Doctor of Philological Sciences, Professor
B.A. Zhanibekova, Senior Lecturer

E.K. Muratova, Senior Lecturer

Osh Technological University

(Kyrgyzstan, Osh)

Abstract.This article examines the problem of variance and invariance of linguistic signs in the co
text of the development of linguistic science. It analyzes the main stages in the development of scie
ideas about the relationship between variance and invariance in language, beginning with classical |
guistic research and ending with modern scientific concepts. Particular attention is given to theoreti
approaches to defining the essence of linguistic signs and their functioning within the language syst
It is noted that variance is an integral property of the language system, reflecting the dynamic nature
language and its capacity for development and change. An invariant is considered an abstract mc
that unites various realizations of a linguistic sign. Based on an analysis of the scientific literature, t
main research trends in this problem are identified and prospects for further study are determined.

Keywords:linguistic sign; variance; invariance; linguistics; language system; language structure
language theory.
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INTERTEXTUAL CONNECTIONS OF V.P. KRAPIVIN'S PROSE WITH
RUSSIAN LITERARY AND FOLKLORE TRADITION
Wang Guoying, Postgraduate Student
Kazan Federal University

(Russia, Kazan)

Abstract. The article examines the intertextual connections in the works oKyapivin and their

role in shaping the writerés artistic worl d. Th
by J.Kristeva and based on the dialogic theory of text developed by Mikhail Mikhailovich Bakhtin. Spe-

ci al attention iIs paid to the interaction bet we
|l iterary tradition. The analysis shows that the
tic aesthetics of the nineteenth century, particularly with the works oPAsBkin and A.SGrin, as

we l | as with the tradition of Soviet Gaidai. Thdr enod s

article also examines the use of folklore motifs and archetypal narrative models, such as the motif of the
journey, the image of a morally pure hero, and the structure of the struggle between good and evil. The

study concludes that i1 ntertextuality functions
abling the author to combine elements of classical literature, folklore, and modern adolescent prose. As
a result, an original artistic system is for med
Keywordsi nt ertextuality; Krapivindés wor ks; Russi a
lore motifs.
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Contemporary society operates under the con- According to |.D.Zverev, environmental edu-
ditions of a systemic ecological crisis, which cation is a purposeful pedagogical process of
manifests not only in the degradation of naturalforming an individual's ecological culture, which
ecosystems but also in the transformation of hu4includes knowledge about nature, a vabased
man value frameworks. In this context, environ- attitude toward it, and a readiness for responsible
mental education has assumed a position of strabehavior. It is also aimed at recognizing the pri-
tegic priority within the educational system, as it ority of all forms of life and ensuring the harmo-
is aimed at fostering ecologically responsible pat-nious development of a human being within the
terns of thought and behavior. 'naturé man' systenfil]. Aesthetic perception of

Over the past decades, the interaction betweethe natural world, awareness of its integrity, vul-
humans and nature has emerged as a central faerability, and intrinsic value, plays an important
cus of research in the humanities. Literature, as &ole in this process.
reflection of societal value orientations toward The scientific novelty of the study lies in the
the natural world, is regarded as a significant in-ecocritical interpretation of the poems by Robert
strument for the development of environmentalFrostand W.HDavi es i n the <co
awareness and the cultivation of ecological cul-environmental education and in identifying their
ture in individuals. pedagogical potential for fostering an ecological-

Effective environmental education is impossi- ly oriented worldview.
ble without reference to the humanities, primarily  The aim of the present study is to identify eco-
to literary art. In this context, the ecocritical ap- logical meanings in the poetic texts of RRost
proach to the analysis of literary texts gains par-and W.H.Davies and to determine their role in
ticular significance, as it allows literature to bes hapi ng studentsd envir
considered both as a form of cultural reflection  Within the framework of this study, ecocritical
on ecological issues and as a means of shaping amnalysis of poetic texts is regarded as one of the
ecologically oriented worldview. tool s of student sdé env

tributing to the development of ecological reflec-
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tion and the formation of stable value orienta- interaction between humans and the natural envi-
tions. The study materrmnméent.i ncl uded Robert Frost
poemThe Road Not Takesend W.HDa v i e s 6 \Within the framework of the ecocritical ap-
emLeisure in which nature serves not only as an proach, particular attention is given to the analy-
object of depiction but also as a philosophicalsis of artistic representations of nature, the sym-
foundation for understanding human existence. bolism of natural phenomena, and the role of

One of the promising directions in environ- landscape in shaping the philosophical content of
mental education is engagement with literary art,a literary work. In literature, nature is viewed not
primarily poetry, which possesses a high emo-as a passive background but as an active element
tional and aesthetic potential. Poetic texts affectof the artistic world that influences plot devel-
the emotional and sensory sphere of an individu-opment, the inner world of characters, and the
al, fostering the formation of valdsased atti- value system of the work.
tudes toward nature, promoting ecological reflec- Ecocriticism views literature as a space for
tion, and encouraging environmentally responsi-representing the relationships between humans
ble behavior. and the natural worlf2]. Within this framework,

In contemporary literature, the human rela- researchers focus on the ways nature is depicted,
tionship with nature serves as an important moralon ecological symbolism, and on the value mod-
benchmark and a criterion of humanistic values.els of humanenvironment interaction that are
Environmental poetry plays a significant role in formed in the literary text. Analyzing literary
reflecting on the consequences of technocratiovorks from an ecocritical perspective makes it
progress and the alienation of humans from thepossible to uncover latent ecological meanings
natural environment. and to determine the role of literature in shaping

Ecocriticism is the study of the relationship environmental consciousness.
between literature and the physical environ- Results and Discussion
ment[2]. Accordingly,the methodological foun- The poemsThe Road Not Take(l1916) by
dation of this study is ecocriticisina branch of Robert Frost antdeisure(1911) by W. H. Davies
literary studies that considers the literary text as acan be regarded as examples of poetic texts con-
space for the interaction between culture and theaining ecological motifs, in which nature func-
natural environment. tions not merely as a backdrop but as an active

The ecocritical approach allows for the identi- participant in the philosophical reflection on hu-
fication of ecological meanings embedded in theman existence.
system of images, metaphors, and symbols ofa Ro b er t Fr dleetRoad N@t oraken
literary work. (1916) is traditionally interpreted as a philosoph-

Contemporary studies in the field of ecocriti- ical meditation on life choicesThe traveler is
cism emphasize that literature plays a special rolgust passing through a yellow wood when he fac-
in the formation of environmental worldview, as es the problem of choice of the road as the one
it influences not only the rational but also the road is diverged into two. The speaker says that
emotional and valubased spheres of human per- both roads are appealing but he takes the road
sonality. A literary text is capable of fostering an which is less travelled by th&thers[3]. Howev-
empathetic attitude toward the natural environ-er, from an ecocritical perspective, the text can
ment and developing the ability to perceive na-also be viewed as a metaphor for human ecologi-
ture as an independent value rather than merely aal responsibility.
resource for human activity. The work begins with the image of a forest

According to researchers, one of the most im-fork:
portant functions of ecocriticism is the identifica-  Two roads diverged in a yellow wood,
tion of cultural models of human attitudes toward  And sorry | could nottravel both[4]
nature that are embedded in literary works and Here, the natural landscape serves not merely
subsequently reproduced in public consciousnessas a backdrop but as a meaningful space in which
Thus, literature functions not only as a reflectionthe situation of choice unfolds. The autumnal
of existing environmental problems but also as anforest symbolizes both the space of choice and
instrument for their interpretation and a space forthe natural world, within which humans are com-
the formation of new value orientations in the pelled to act responsibly, aware of the irreversi-
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ble consequences of their decisions. In an ecocrit- And stare as long as sheep or colsé

i cal i nterpretation, t hHere, famimais dayve asaansymba of organia
metaphor for ecologically responsible or, con-undisturbed interaction with nature, whereas hu-
versely, irresponsible human behavior. mans appear detached from natural time and

The yellow wood is associated with autuinn space. The images of forests, streams, trees, an
a time of maturity, reflection, and transitional animals in the poem perform not a decorative but
states. In this context, it can be interpreted as & philosophical function, presenting nature as a
symbol of the crisis in hum&nature relation- source of wisdom, inner balance, and spiritual
ships. The description of the roads, covered withrenewal.
| eaves that Ano st ep h aTde personificatienof Béaltyir the,lies: e myg
sizes the fragility of the natural environrmentand No ti me to turn at Be:
points to the rarity of a conscious, careful path of And watch her feet, how they can danfsg,

interaction with nature: emphasizes the loss of the ability to perceive
And, both that morning equally lay natural processes as a living, rhythmic, and
In leaves no step had trodden blapK. meaningf ul fdance of I

Here, the human footprint becomes a meta-of the opening line reinforces the evaluative
phor for the impact on nature. Every action character of the statement and transforms the po-
leaves a mark, including an ecological one. Theem into a moral indictment of the culture of haste

final lines of the poem: and alienation.

| took the one less traveled by, No time to see, in broad daylight,

And that has made all the differendd] Streams full of stars, like skies at nigf].

can be interpreted as the acceptance of ethical Here, the image evokes the contemplation of
responsibility for onenatsre asla sosireenof gpiatialhand aesthetiaen-

logical context, this represents a path of sustainarichment. The lack of time for such observations
ble development, the rejection of a consumeristreflects the contemporary ecological alienation of
attitude toward nature, and the pursuit of harmo-humans, which emphasizes the necessity of in-
nious coexistence with the natural world. corporating such texts into educational practice to
Thus, from an ecocr i tfosteraeflectipreand thes development of Fatue <
poem can be regarded as a hidden ecologicdbased attitudes toward the natural world.
manifesto, in which the personal choice of the Fr om an ecocritichkel- p
lyrical subject acquires a universal significance surecan be regarded as an early ecological warn-
and relates to global environmental challenges. ing, emphasizing the necessity of slowing down,
WH.Davi es deiswe(E1i) more di- observing attentively, and restoring the lost bal-
rectly reflects the problem of human alienation ance between humans and nature.
from nature in the context of industrial society. I n Fr ost 6s poem, t he
The very first lines contain a critique of the mod- symbolizes a situation of choice and responsibil-
ern pace of life: ity. Within an ecocritical framework, this image
What is this life if, full of care, can be interpreted as a metaphor for the ecologi-
We have no time to stand and stdfg cal choice between a consumerist and a responsi-
Davies draws attention to the excessive busy-ble attitude toward nature. The forest is presented
ness of modern humans, which deprives them ofs a coherent and fragile ecosystem, in which any
the opportunity to pause and perceive the beautyntervention leaves a trace. The final lines of the
of the surrounding world. From an ecocritical p 0 e m, emphasizing the
standpoint, this statement reflects the loss of the | ed pat ho, can be wund
ability to contemplate nature, a fundamental scious ecological behavior and a rejection of
component of ecol ogi c adminantimodelk of cogsumptibrh e ficar e
symbolizes the prevailing mode of existence ori- D a v iLeisu@ in contrast, more openly cri-
ented toward labor, productivity, and speed, yettiques the industrial way of life, which deprives
devoid of harmony with the natural environment. humans of the opportunity to contemplate and
The poet contrasts humans with animals, whounderstand nature. The poet emphasizes the los:
maintain an inherent connection to the naturalof the ability to perceive the world slowly and
rhythm: attentively as one of the causes of spiritual and
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ecological crisisNature in the poem is presented ethical and philosophical aspects of human inter-
as a source of harmony and inner balance, thaction with the surrounding world are revealed.
loss of which impoverishes human existence. It appears that in Frost
The use of these works in educational practicepath within the natural landscape can be inter-
contributes to the development of ecological preted as a metaphor for ecological decision
thinking in students, enhances their aesthetic permaking, implying responsibility for the conse-
ception of nature, and fosters awareness of perguences of human activity.
sonal responsibility for the state of the environ- focus, in turn, is on the loss of the ability to con-
ment. template nature, which is regarded as a symptom
The use of literary works in the educational of the spiritual and ecological crisis of industrial
process has significant pedagogical potential. Posociety.
etic texts allow students to develop not only Conclusion
knowledge about nature but also a vabhased It should be noted that the engagement with
attitude toward it, grounded in respect, responsithese poetic texts in the educational process con-
bility, and a commitment to environmental tributes to the development of ecological reflec-
preservation. tion, the aesthetic perception of nature, and the
The analysis of poetic works from the per- formation of ecologically oriented value orienta-
spective of ecocriticism contributes to the devel-tions. The analyzed works demonstrate that hu-
opment of student s0 s kmar dlienatian fromInatureeleads magt only totthe r p r
tion, critical thinking, and ecological reflection. degradation of the environment but also to the
In the process of discussing literary texts, stu-loss of inner harmony within the individual.
dents gain an opportunity to reconsider their own The conducted ecocritical analysis of the poet-
attitudes toward nature and to recognize the indic texts by RFrosti The Road ,Bmt Tak
terconnection between culture, society, and conW.H. Davies,ii L e i $allows ot only to iden-
temporary environmental problems. tify the underlying ecological meanings but also
This approach proves particularly effective to substantiate their pedagogical significance in
within the framework of humanities disciplines, t he f or mati on of students
where the literary text becomes a means of interness. Both poetic compositions represent not
disciplinary dialogue between literary studies, merely artistic reflections of the natural environ-
philosophy, ecology, and pedagogy. The integra-ment but symbolic depictions of the interaction
tion of elements of ecocritical analysis into edu- between humans and nature, revealing key issues
cational practice makes it possible to expand tra-of responsibility, choice, contemplation, and
ditional methods of teaching literature and to harmony with the surrounding world.
provide them with a relevant environmental ori- Fi r st | vy, Frostbs poetry
entation. life choice is inseparable from ecological conse-
Moreover, engagement with poetry contrib- quences. By employing the metaphor of a fork in
utes to the development of aesthetic perception othe forest, the poet illustrates that a person al-
nature, emotional responsiveness, and the abilityvays faces two paths: orie familiar, oriented
to contemplate the surrounding world. Thesetoward comfort and exploitation, and the other
qualities are regarded by researchers as essentidifficult, ecologically justified, and sustainable.
components of an i ndi v$Sudhuaapoglics ofechoxée lbelps studdnts realizet ur
In the context of the contemporary environmentalthat every human action in real life affects the
crisis, such & z &30 dzd Isappecdth 20 envi- state of nature, and that responsible ecological
ronmental education acquires particular rele-behavior begins precisely with reflection, con-
vance. scious decisioimaking, and personal responsi-
The conducted ecocritical analysis of Robertbility. This aspect makes the poem significant not
Fr o sTheGRwad Not Takeand W.H.D a v i e snly philosophically but also pedagogically: it
Leisureallows us to assert that poetic texts pos-<cont ri butes to the devel o
sess significant potential in the sphere of stu-ity to correlate their personal actions with global
dent sdéd environment al eedological tcongequences, mhicb is & ¢rucial con-k s ,
nature functions as a valeden space in which dition for the formation of ecological culture.
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Secondly, the anal ysipsychmlogy, Whichiemphdsizeptlvae empashi, oew
that the loss of the ability to contemplate naturespect, and love for nature begin with the ability to
becomes a symptom of spiritual and ecologicals | ow down oneds pace (¢
deformation of both the individual and society. In manifestations.
the context of an industrial lifestyle, values of Thus, the conducted study shows that poetic
speed, efficiency, and productivity displace from texts possess significant potential for shaping
human consciousness the values of slow, prost udent sé environment al
found perception of the natural world. The poetcal analysis allows for the revelation of the value
contrasts the human 0fladen aspedts of Aumardiurecimtenadtiort and n
the natural rhythm of animals, thus demonstrat-contributes to the development of an ecologically
ing that only through contemplation and attentionoriented worldview. The use of poetry in educa-
to nature is it possible to restore the lost connectional practice can be regarded as an effective
tion with its aesthetic and moral value. This motif tool for environmental education and for the hu-
resonates with modern studies in environmentaimanization of contemporary education.
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ECOCRI TI CAL ANALYSI S OF POETRY AS A MEANS C
ECOLOGI CAL AWARENESS (BASED ON ROBERT FROST®
ANDW.H.DAVI ES6 ALEI SUREO)

A.B. Mambetalieva, Senior Lecturer
Jalal-Abad State University named after B. Osmonov
(Kyrgyzstan, Manas)

Abstract. This article explores the potential of literary poetry in fostering ecological consciousnes
among students. The study is situated within the framework of ecocriti@smnterdisciplinary ap-
proach that investigates how nature is represented in literary texts and examines the interplay betw
culture and the natural environment. The research methodology is based on ecocritical, interpretat
and comparatva nal yt i c al approaches to |literary ana
AfThe Road almd Wialkleinaom Heflk ¢ i dt@roughdrs idterppetate/enreading
of these works, the article identifies key ecological themes, including the notions of choice, respons
ity, reflection on nature, and the disruption of harmony between humans and their environment. -
findings indicate that poetic texts possess substantial educational value and can be effectively empl
in the educational process to cultivate an ecologically informed worldview among students.

Keywords:ecocriticism; environmental education; poetry; environmental awareness; nature; cor
templation; ecological poetry.
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A STUDY OF THE RUSSIAN TRANSLATION OF TITLES OF LITERARY WORKS FROM
NORTHEAST CHINA

Xu Xin, Student

Guo Siwen,Candidate of Philological Sciences
Northeast Forestry University

(China, Harbin)

The article was prepared with the financial support of the state innovation training program for
students of the Northeastern Forestry University (project 1262510225067).

Abstract. This article examines the features of translating the titles of literary works from Northea
China into Russian. The study is based on a historical overview of the translation and disseminatiol
Northeastern Chinese literature in Russia since the twentieth century, as well as an analysis of Rus
title translations found in professional publications, journalistic texts, and online platforms. The ma
characteristics of current translation practice are identified, including the predominance of semant
translation, variation in the rendering of regional and cultural elements, the stylistic dependence
translation on the channel of dissemination, and the lack of uniformity in some translated titles. The
ticle also summarizes the principal translation strategies used in rendering titles, namely domesticati
foreignization, their combination, and simplification. On this basis, recommendations are proposed
optimizing translation practice, including the standardization of translated titles, the preservation
regi onal and cultural specificity, the 1 mpro
tiated selection of strategies according to specific communicative contexts. The study concludes
title translation is an important instrument of intercultural literary communication.

Keywords:literature of Northeast China; title translation; SkRussian literary translation; trans-
lation strategies; intercultural communication.
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TELEVISION AS A MEANS OF MASS COMMUNICATION

E.S.Tonkonogaya,Student

I.V. Deeva,Candidate of Philological Sciences, Associate Professor
Rostov State University of Economics

(Russia, Rostowvon-Don)

Abstract. The study focuses on television as a social institution and a means of mass communication
in the context of the digital transformation of the media environment. The relevance of the topic lies in
the fact that the expansion of internet platforms and nonlinear video consumption does not eliminate the
communicative significance of television, but changes the way it functions. The purpose of the article is
to identify the properties that allow television to preserve its mass character within the contemporary
media system. The methodology is based on the analysis, comparison and synthesis of scholarly works
on media communication theory, television audience studies and digital convergence. The research
shows that the stability of television is ensured by the combination of audiovisual expressiveness, insti-
tutional legitimacy, agendaetting capacity and integration into a crgsstform environment. It is
concluded that television retains the status of a means of mass communication, although its mass nature
has become segmented and technologically mediated. The results may be used in journalism, media so-
ciology and digital communication studies.

Keywords: television; mass communication; media system; television audience; digital transfor-
mation; media consumption; crepfatform environment; television journalism.
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CHARACTERISTICS OF PERSUASIVE METAPHORS IN CONTEMPORARY
ENGLISH -LANGUAGE MILITARY -POLITICAL DISCOURSE

V.V. Shulipenko, Lecturet, Postgraduate Student

IFinancial University under the Government of the Russian Federation
’Peoples' Friendship University of Russia named after Patrice Lumumba
(Russia, Moscow)

Abstract. This article examines the characteristics of persuasive metaphors in contemporary Eng-
lish-language militarypolitical discourse. It is noted that the persuasive effect of metaphor is aimed at
subtly influencing decisiemaking, shaping public consciousness, changing or transforming social val-
ues, emotional attitudes, and choosing sides.
Englishlanguage media is substantiated. Articles from The Independent, The New Yorker, The Guardi-
an, and The Daily News serve as research material.

Keywords:persuasiveness; metaphor; militapglitical discourse; concept; imagery; persuasion.
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THE IMAGE OF REVIVED COSSACKHOOD IN THE DON REGIONAL PRESS

A.A. Undina, Student

I.V. Deeva,Candidate of Philological Sciencesssociate Professor
Rostov State University of Economics (RINH)

(Russia, Rostovon-Don)

Abstract. The study focuses on the image of revived Cossacldumstiructed by the regional peri-
odical press of the Rostov Region during the stage of the institutional formation of the contempor
Cossack movement. The relevance of the topic lies in the fact that the press of the late 1980s to the
half of the 2000s functioned not only as a channel of information, but also as an active agent of sym
ic legitimation of new Cossack social roles. The purpose of the article is to identify the main semal
components of this media image. The methodological basis combines social constructivism and col
analysis applied to a complete sample of narrative newspaper publications. The research demonstr
that the core features of the image were the ideas of Cossacks as defenders of the region, custodic
historical memory and bearers of traditional culture. It is shown that registered Cossack societies |
came the main object of positive representation. The article concludes that this representation \
linked to the statist institutionalization of Cossackhood. The results may be used in studies of media
tory, regional identity and contemporary Cossack studies.

Keywords:Cossackhood; Rostov Region; regional press; social construction; media image; histol
cal memory; registered Cossack societies; local identity.
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