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APXUTEKTYPA MATEMATUYECKOIO MbILL/IEHUA: TEOPETUYECKUA GYHOAMEHT
U NPAKTUYECKAA NPUMEHUMOCTb

AHHOTauuA

JaHHaA cTaTba aHanM3WpyeT poJib MaTeMATUYECKMX OCHOB B (GOPMMPOBAHMU COBPEMEHHOM
WHTENNEKTYa/IbHON U NPOMbIWAEHHOW MHOPACTPYKTYPbl. B 3Moxy AOMUMHMPOBaHUA BONbLINMX AAHHbIX U
ANTOPUTMUYECKUX CUCTEM, Mepexos K r1yboKoMy MOHMMAHUI0O aKCMOMATUYECKUX CTPYKTYp CTAHOBMTCA
KPUTUYECKMM MeXaHU3MOM AnA obecneyeHns KOrHUTUBHOM TMBKOCTU U TEXHONOTMYECKOW YCTOMYMBOCTU.
NccnepoBaHue paccmatpuBaeT BAMAHWE YHOAAMEHTasIbHOM NOAFOTOBKM Ha ONTUMM3ALMIO BHYTPEHHMUX
NPoOLEeccoB MPUHATUA peLeHWn, a TaKke e€é 3HadyeHne [NA  YKpensjeHWa  HaluMOHaNbHOWM
KOHKYPEHTOCNOCOBHOCTU. ABTOP NPUXOANT K BbIBOAY, YTO M3yYeHME OCHOB MATEMATUKMN ABASETCA HE TOJIbKO
06pa3oBaTe/ibHbIM 3Tanom, HO W CTPATErMYECKUM aKTMBOM 1A MPodecCMOoHaNoB, CTPEMALMXCA K
NMAEPCTBY B YC/I0BUAX BbICOKOTEXHONOIMMYHOM FN06aNbHOM SKOHOMUKM.

Kniouesble cnoea:
OCHOBaHMA MaTeMaTUKK, I0FMYECKUIA aHaNN3, CUCTEMHAA METOA010MUA, MUHHOBALMOHHbIV NOTeHuMan,
LUMPPOBan rPamoTHOCTb, KOTHUTUBHAA YCTOMYMBOCTb, aHaUTUYecKan 6asa.

OcHOBHasA YacTb

Heob6XxoAMMOCTb CUCTEMATUYECKOTO OCBOEHWA Hayal MaTemMaTWKu obyciioB/ieHa NOTPebHOCTbIO B
«YHUBEPCANIbHOM KOTHUTMBHOM KapKace» B YCI0BMAX PacTyleid CAOKHOCTU MHOOPMALMOHHbIX NOTOKOB.
MaTemaTuyeckMe OCHOBbI NMPEAOCTABAAT CTAaHAAPTU3MPOBAHHYIO Cpesy, MO3BOJIAIOLLYIO CMeLManmcTam
AEKOMMO03npoBaTb MHOrOpaKTOpHbIe NPob6aeMbl Ha NOTMYECKME eANHNLBI C BbICOKOM TOYHOCTbIO. bes aToii
dyHOameHTanbHOM  6asbl  npouecc pa3paboTKM  MHHOBALMA  COEPYKMBAETCS  KKOHLENTYyasbHOM
¢dparmeHTaLmen», BbI3BAaHHOM OTCYTCTBMEM CTPOTOr0 MOHMMAHWA B3aMMOCBA3EM BHYTPU CUCTEMbI.
MpUBEPIKEHHOCTb aKCMOMATUUYECKON CTPOrOCTM CUTHANM3UPYET O CTPEMAEHUUM K MeXAyHapoaHbIM
CTaHZApTaM KayecTBa, YTO 3HAYUTENbHO MOBbLIWAET MPO3PAYHOCTb U BepUPULMPYEMOCTb HAYYHbIX WU
WH}KeHepHbIX pa3paboTok.

C TOYKM 3peHusa ynpaBaeHUs TalaHTaMM, 3HAYMMOCTb OCHOB MaTEMATUKM 3aKNH0YAeTCa B PasBUTUU
AnroputMmmnyecKkor aganTMBHOCTM. CneumnanmcTbl, ONMpatoLLMecs Ha TBepAblii maTeMaTUyeckuin dyHaameHT,

6bICTpee OCBanMBalOT HOBble WHCTPYMEHTbl aBTOMAaTU3auunm U MOAeNINPOBaHUA, TaK KaK UX HaBbIKKU
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6a3MpyloTca Ha MHBAPWAHTHbLIX 3aKOHaX JIOTMKKU. Kpome Toro, AnsA KpynHbIX KOPNopauuin cnosib3oBaHue
e4MHOro MaTeEMATUYECKOro A3blKa YNpoLLaeT Kpocc-GyHKLMOHaIbHOE B3aMMOAENCTBME MEKAY OTAENAMM.
3TO CHW)KAeT aAMWHUCTPaTMBHble 6Gapbepbl W OMNEpauMoOHHbIe PUCKKU, CBSA3aHHble C HEBEPHOM
UHTepnpeTaLmeit KONNYEeCTBEHHbIX AaHHbIX. [lepexos OT K MHCTPYMEHTA/IbHOTO» NoAX0/Aa K «CTPYKTYPHOMY»
NOHMMAHWIO MaTeMaTUKK NooLpAeT rNyboKoe aHaIMTUYECKOE CyXKAeHUe, Heobxoanumoe Ana ynpaBaeHus
CNIOXKHbIMW NPOEKTaMM B YC0BUAX HEONpPeaeIeHHOCTH.

Ha MaKpO3KOHOMWYECKOM YPOBHE WHTErpauus KayecTBEHHOro maTemaTMyeckoro obpasoBaHus
BbICTYMaeT MOLLHbIM KaTanmnsaTopom TexHonornyeckoro cysepeHuteTta. Korga obpasoBaTenbHas cuctema
dokycupyeTca Ha pyHAAMEHTAIbHbIX MPUHLMNAX, OHa GOPMUPYET KaZpOBbI pe3epBs, CNOCOOHbIN HE TONbKO
3KCM/IlyaTUpPOBaTb 3apyberKHble TEXHONOMK, HO U co34aBaTb COBCTBEHHbIE MPOPbIBHbIE peleHns B obiactu
KnbepbesonacHoCTK, NOTUCTUKNM KU BuoTexHonormin. CooTBeTcTBME 06pas3oBaTesibHbIX  MPOrpamm
rnobanbHbIM Hay4YHbIM CTaHAaPTaM ABASETCA K/HOYEBbIM YC/IOBMEM ANA MPUBAEYEHMA CTPATErMYecKnx
WHBECTULMI B HayKOEMKKWe oTpacan. bonee Toro, TOYHOCTb MaTeMATUYECKMX METOA0B C/NYKUT HaAEKHbIM
3aC/IOHOM OT Hea(h(PEKTMBHOrO WCMNO/Ib30BaHUSA pecypcoB. [lOBbIWAA KayecTBO WHTENIeKTYaslbHOTo
Kanutana, MaTemaTuUKa YKpenaseT LUeNoCTHOCTb 3KOHOMMUKM, co3gaBas cpeay, 6naronpuATHylo Ans
[0NrOCPOYHOIO MHHOBALMOHHOIO POCTa.

Tem He mMeHee, MOAEpPHM3aLMA NPenojaBaHMA MaTEMATUUYECKUX OCHOB — 3TO CJIOXKHbIM Npouecc,
Tpebylowmii 3HaUUTENbHbIX MHBECTULMIA B MHHOBALMOHHYIO Negarornky U MeToaMyYeckoe CoONpPoBOXKAEHNE.
Heobxogmmo obecrneuntb NaaBHbIM Nnepexos OT abCTpaKTHbIX GOPMYN K OCO3HAHUIO MAaTEMATUKM KaK A3blKa
onucaHusa peanbHOCTU. HecMoTps Ha 3TM BbI30BbI, A0JIFOCPOYHbIE ANBUAEHAbI B BUAE NOBbIWEHNA 0bLei
rPaMOTHOCTM M aHa/IMTUYECKMX CrMOCOBHOCTEeM HaceNeHUs 3HauYUTes/IbHO NPEeBOCXOoAAT  3aTparthbl.
MaTemaTnyeckuin pyHaameHT obecneuymBaeT K MHTEANEKTYaIbHYIO MHKIIO3UIO», NO3BOJIAS CNeuMaancTam us
pa3Hbix obnacTteit 3pPEKTUBHO KOHKYPUPOBATb Ha MUMPOBOM PbIHKE Tpyaa. B mupe, rae umudposbie mogenm
onpeaensaoT ycnex busHeca, CUHEPTUA JIOTMYECKOW CTPOroCTU U NPaKTUYECKOTro NPUMEHEHUA CTaHOBUTCA
3a/10roM NpoLBeTaHusA.

3aKknioueHune

nyboKoe OCBOEHME OCHOB MaTEMATUKU ABAAETCA TPaAHCHOPMMUPYIOLWMM LWArom Ha nytm K
WHTENNEKTya/IbHOMY NUAEPCTBY WU 3KOHOMMYECKON 3PPEKTUBHOCTU. AKLEHT Ha yHOAMEHTaNbHOCTU M
[,0Ka3aTeIbHOCTM pacluMpAeT BO3MOMKHOCTM aHanun3a, ONTUMMU3IMPYET TEeXHOJIOTMYecKue MpoLeccbl U
nosblwaeT 061Uy YCTOMYMBOCTL 06LLeCTBa K 1106anbHbIM BbI30BaM. B ycnoBuMAX, KOraa TOYHOCTb AaHHbIX
ABNAETCA CMHOHMMOM YCrnexa, BAafeHne matemaTnyeckmm ¢yHAaMeHTOM octaetca dyHAaMeHTasbHbIM
TpeboBaHMeM Ans Noboro cybbekTa, CTPEMALLEroca K YCTOMUMBOMY PasBUTUIO Ha KOHKYPEHTHOM
rno6anbHOM pbIHKeE.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. OcHoBaHusA maTeMaTuKku. MTnmnbbepT [., bepHaiic M. (MepensaaHue 2024-2026). FepmaHus.
2. BBegeHue B maTematumyeckyto formnky. Knnuu C.K. (AkTyanusumposaHHoe usganue 2023). CLLA.
3. Ponb maTemaTmyeckoro o6pasoBaHMA B WMHHOBALUMOHHOM 3KOHOMMKe. CmuT k. u gp. (2024).
BennkobputaHus.
4. MaTtemaTuKa: ee cogeprkaHue, metoabl 1 3HayeHue. AnekcaHapos A.L., Koamoropos A.H., /laBpeHTbeB
M.A. (Pea. 2024). Poccus.
© XaHanbles A., Enpawos I'., ArgbieBa 0., 2026
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XaHanblieB Ackep PecynoBuu,

KaHANAAT GM3NKO-MaTEMATUYECKUX HayK, Phd,
npenogasaresb

Enpawos Nysany Engaw Ornbi,

CTyAeHT

MeayHapoaHasa akagemusa KoHeBoacTBa MMeHM Aba AHHaeBa
Apuaesa Aiirosen,

CTYAEeHTKa

Meparornyeckasn cpegHAs NpodeccMoHanbHas WKoAa
umeHun bepabimyxamena AHHaeBa ropoga Apkagar
Apkagar, TypKkmeHUCTaH

MATEMATUYECKUA GYHOAMEHT KAK CTPATETMYECKWUIN PECYPC
B 3NOXY rNOBANbHOM LUSPOBU3ALIUU

AHHOTauuA

JaHHaa cTatbA paccmaTpmBaeT ¢yHAAMeHTaNbHble OCHOBbl MAaTEMaTMKM He TOJIbKO Kak
TEOPETUYECKYIO AUCUMNIMHY, HO M KaK KPUTUYECKM BaXKHYIO MHOPACTPYKTYPY ANA COBPEMEHHOIO Hay4YHO-
TEXHWYECKOro nporpecca. B ycnoBuAx 3KCMOHEHLMANbHOrO pocTa 06bEMOB [AaHHbIX W YCAOMKHEHUA
aNITOPUTMUYECKMX CUCTEM, Nepexos K rnyboKoMy OCBOEHMIO MaTeMaTMYEeCKMX NepPBOOCHOP CTaHOBMUTCA
HEeobXoAMMbIM MeXaHU3MOM AnAa obecnevyeHMA aHAUTUYECKOM TOYHOCTU M NOTMYECKOW MPO3PavyHOCTM.
NccnepoBaHme aHanusupyet BAUAHUE KayecTBEHHOM MaTeMaTUYeCKon noAroToBKM Ha
MWKPO3KOHOMUYECKYIO 3PPEKTUBHOCTD NPEeANnpUATUA U MAKPOIKOHOMMUYECKYIO YCTOMYNBOCTD FOCYAapCTB.
ABTOp AenaeT BblBOA, YTO CUCTEMATUYECKOE M3y4YeHMEe Havas MATEMATUKM ABAAETCA CTpaTerMyeckum
nmMnepaTMBom gnsa GopMUpPOBaHMA BbICOKOKOHKYPEHTHOIO Ye/10BEYECKOrO Kanutasa B YC/I0BUAX YETBEPTOM

NPOMbILLAEHHOW PEBOIOLMMN.

KntouyeBble cnosa:
OCHOBAHMA MaTeMaTUKK, nornvyeckasa CTporocTb, LI,VId)pOBbIe CUCTEMDI, YyeNoBeYECKUN Kanutan,
CUCTEMHDbIN aHanus, ANropnTMmmnsaumna, SAKOHOMmM4YyecCckan yCTOI‘;ﬂIMBOCTb.

OCHOBHasA YacTb

HeobxoamMmocTb peBMsnM U yraybNeHHOro M3yYeHUss OCHOB MaTemMaTUKU NPOAMKTOBaHa
NoTpebHOCTbIO B «@AMHOM UHTENNIEKTYaIbHOM CTaHAAPTE» B YC/IOBUAX MEXKAMUCLMMNIMHAPHOW UHTErpaLmu.
MaTemaTuueckmin  6asnc nNpeaocTaBAseT YHUBEPCANbHYHD CUCTEMY  KOOPAMHAT, MO3BOAAIOLLYIO
npeobpas3oBbiBaTb HeonpeaeneHHble KOHLUEeNuMu B CTPOrMe MOLEAM C BbICOKOW MPOrHOCTUYECKOM
cnocobHocTbio. bes atoro pyHAaMeHTa pa3BUTME MHHOBALIMOHHbIX CEKTOPOB, TaKMX Kak BuonHbopmaTtuKa
UNn GUHTEX, CAEPKMBAETCA KKOFHUTMBHbLIM LUYMOMY, BbI3BaHHbIM OTCYTCTBMEM (GOPManbHOW /IOTMKU B
06paboTke AaHHbIX. MpUBEPKEHHOCTb aKCMOMATUYECKOMY METoAY CBUAETE/IbCTBYET O BbICOKOMN KynbType
MbILW/IEHNS, YTO ABNAETCA HEeoOXOAMMbIM YCAOBMEM ANA WHTErpaumMm B MeXAyHapoAHOoe Hay4vyHoe
€o06LWEeCcTBO U NPUBIEYEHUA BbICOKOTEXHOIOMMYHBIX MHBECTULNIA.

C no3nuumn ynpaBneHua 3HaHUAMM, 3HAYMMOCTb OCHOB MATEMATUKM 3aK/IOYaeTcA B ONTMMMU3aLUM

KorHutusHoi maHeBpeHHocTU. Cneumanuctbl, obnagalolime pasBUTbIM annapatom MaTemaTUyecKoM
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NIOTUKK, CNOCcObHbI bbiCTpee afAanTMPOBaTLCA K CMEHE TEXHO/IOTMYECKUX MapaamrM, TaK Kak X KOMMNeTeHLUUN
onupaloTca Ha pyHAaMeHTaNbHble, a He CUTyaTUBHbIE 3HaHMA. Bonee Toro, ANA coBpeMeHHbIX Kopropauuit
MUCNONb30BaHME CTaHAAPTUM3MPOBAHHOIO MaTeMaTMUYeCcKoro annaparta ynpollaet BepUdUKaLMIO CAOMKHbIX
NPOrPamMMHbIX MPOAYKTOB U UHMKEHEPHbIX CUCTEM. ITO CHUMKAET PUCK CUCTEMHbIX OWMOOK M CoKpalwaeT
M3OEPKKM Ha ayauT 6esonacHocTu. lNepexof OT «MNOBEPXHOCTHOrO BbIYUCAEHMA» K «CTPYKTYPHOMY
NOHMMaHUIO» nooupsaeT rnybokoe npodeccmoHanbHOe CYXKAEHME, YTO KpaliHe BaXXHO MPU MPUHATUMU
pelweHuii B ycnosuax aeduunTa BpeMeHu.

Ha MaKpO3KOHOMMYECKOM YpPOBHE pasBUTME MaTeMaTUYeCKON LWKOAbl ABASAETCA MOLLHbIM
KaTannsaTopom MNpombiwneHHoM aBToHOMMU. Korga o6pasoBaTtesibHble CTaHA4APTbl CTPAHbI OPUEHTMPOBAHDI
Ha rnyboKoe MOHMMaHWE OCHOB, GOpPMMpPYyeTCa UHTeNNeKTyanbHaa cpeda, cnocobHas reHepuposaTb
COBCTBEHHbIE YHUKaNbHbIE aIFOPUTMbI U NPOrpamMmmHble pelleHns. COOTBETCTBUE HALMOHANbHbIX YYebHbIX
NnAaHoB MNepeaoBbiM Hay4dHbIM BeHUMapKam ABNAAETCA KAHOUEBbIM YCAOBMEM ANA BXOXAEHWA B YMCIO
TEXHO/IOTUYECKUX NIUAEPOB M MNOBbILEHNA NO3ULUUA B r106anbHbIX PEeUTUHrax MHHOBaUWUK. Kpome Toro,
CTPOrOCTb  MaTeMaTU4YeCKMX  [l0Ka3aTeNbCTB  BbICTYNaeT rapaHTOM  HaAeKHOCTU  KPUTUYECKOM
MHOPACTPYKTYpbl. [OBbIWAA KayecTBO aHaNUTUYECKOM NOArOTOBKW rpaKgaH, maTemaTuMKa yKpennsert
LEe/IOCTHOCTb UMPPOBOro KOHTYpa CTPaHbl, CNOCOBCTBYA AONTOCPOYHOMY U CTabUIbHOMY SKOHOMMUYECKOMY
pocTy.

Tem He MeHee, COBEpLUEHCTBOBaHME METOAMKM NpenoAaBaHUA MaTemMaTUYeCKUX OCHOB — 3TO
MaclwTabHbIM npouecc, Tpebywwuii 3HAYUTE/IbHBLIX WMHBECTUUMIM B [1oAroTOBKY KaapoB M pasButue
unbpoBbIx 0bpasosaTebHbIX cped. HeobxoamMmo npeoaoneTb pa3pbis Mexay abCTPaKTHbIMU aKCMoMamm U
MX MPaAKTUYECKMMM BOMJIOLLEHUAMWU B KOLE, apXUTEKType M PpuHaHcax. HecMoTpsa Ha CAOKHOCTb AaHHOWM
3a/.a4M, AONTOCPOYHbIE BbIroAbl B BMAE MOABAEHUA MOKO/MEHUSA MHHOBATOPOB C CUCTEMHbIM MbILLAEHUEM
MHOTOKPaTHO MpeBbIlaloT 3atpaTbl. PyHAamMeHTanbHble 3HaHMA obecneuymBaloT «couManbHbIN NAUDTY,
No3BO/IAS Ta/flaHTaM Peasn30BbIBaTb Ce6s B CamMbIX BbICOKOOMIAYMBAEMbIX U TEXHONOMMYHbIX OTpacasax. B
MUpe, rae matematuyeckue Moaenu ynpasnatoT rnobanbHbIMU NOTOKaMK, BNajeHMe 0CHOBaMM CTaHOBUTCA
3a/10rOM MNPOLBETAaHUA U CyBEPEHUTETA.

3aKknioueHune

CncrtemaTmyeckoe 0CBOEHME OCHOB MaTEMATUKM ABNAETCA PELUAOLLMM LWAroM Ha NyTU K AOCTUXKEHUIO
WHTENNEeKTyaNbHOrO NPeBOCX0ACTBA M OnepaunoHHom sdpdekTUBHOCTU. MPUOPUTET NOTUHECKOM YNCTOTbI U
[O0Ka3aTeNIbHOCTN pacumpsaeT ropu3OHTbl NAAHUPOBAHUA, MUHUMU3UPYET TEXHONOTUYECKUE PUCKU U
yKpennseT obuyto ycToMunMBoCcTb 06LLecTBa K n3meHeHMAM. B rnobanbHoi cpeae, rae To4HOCTb ABAAeTCA
9KBMBAJIEHTOM [0OBEPUA, BNAAEHME MATEMATUYECKUM PYHOAMEHTOM OcCTaeTcs 06sa3aTesIbHbIM YC/IOBUEM
ana noboro cybbekTa, NpeTeHAYIOLWEro Ha 3HaYMMYHO POJib B SKOHOMUKe Byayuiero.

CnMCOK UCNONb30BaHHOM INTepaTypbl:
1. OcHoBaHusA maTeMaTuKku. MTmnbbepT [., bepHaiic M. (MepensaaHue 2024-2026). FepmaHus.
2. BBegeHue B maTemaTuyeckyto noruky. Knuuu C.K. (AKTyanusmposaHHoe nsgaHue 2023). CLUA.
3. Ponb maTemaTtmyeckoro obpas3oBaHMA B MHHOBALUMOHHOM 3KOHOMMKe. CmuT K. u ap. (2024).
BennkobputaHums.
4. MaTtemaTuKa: ee cogeprkaHume, metoabl 1 3HavyeHue. AnekcaHapos A.., Koamoropos A.H., JlaBpeHTbeB
M. A. (Pea. 2024). Poccus.

© XaHanbles A., Enpgawos I'., Apuaesa A., 2026
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XaHanbleB AcKep Pecynosuu,

KaHANAAT GM3MKO-MaTEMATUYECKUX HayK, Phd,
npenoaasartesnb

AmaHoB MyxammerT Arwbirenguesmu,

CTyAeHT

MeayHapoaHasa akagemusa KoHeBoacTBa MMeHM Aba AHHaeBa
bepavesa MepayKeH,

CTYAEeHTKa

Meparornyeckasn cpegHAs NpodeccMoHanbHas WKoAa
umeHu bepabimyxamena AHHaeBa ropoga Apkaaar
Apkagar, TypkmeHUcTaH

CTPATErMYECKOE 3HAYEHUE ®YHAAMEHTA/IbHON MATEMATUKHU
B CUCTEME COBPEMEHHOIO HAY4YHOIO 3SHAHUA

AHHOTauuA

[aHHana cTaTbA aHaNU3NPYeT MHOFOrPaHHY 3HAYMMOCTb OCHOB MATEMATUKM KaK GyHAAMEHTaIbHOWM
6a3bl ana  passuTMA 106aNbHOTO HAy4YHO-TEXHMYECKOro nporpecca. B ycnosuax cTpemutesnbHoOM
uMdpoBM3aLUMM U MHTErpaLMM WCKYCCTBEHHOFO MWHTENNIEKTa, TyOOKOe MNOHMMaHWE MATEMATUYECKMUX
NMEPBOOCHOP  CAYXKUT  KPUTUYECKMM  MeXaHM3Mom  ana  obecneyeHua  TOYHOCTM,  NOTUYECKOM
nocnenoBaTeNibHOCTU WM HaAEKHOCTM B MHMKEHEPHbIX M 3KOHOMMYECKMX pacyeTax. MccneposaHue
paccMaTpuBaeT THOCEO/IOTMYECKME MNPEMMYLLECTBA WM3YYEHWA OCHOB, TakMe Kak ¢GopmMMpoBaHue
aITOPUTMUYECKOTO MbILWAEHUSA U CNOCOOHOCTU K abCTParMpoBaHMIO, @ TaKKe UX MAKPO3IKOHOMMYECKoe
B/IMAHME HA Pa3BUTME BbICOKOTEXHO/IOFMYHBIX OTpacnei. AHain3 MPUBOAUT K BbIBOAY, YTO BaZeHue
OCHOBAMM MaTeMaTUKU ABNAETCA He MNPOCTO aKagemuyeckum TpeboBaHMEM, HO CTpaTerMyeckum
MMNepPaTUBOM A1 HaLUMIA U KOPMNOopaLMi, CTPEMALLUXCA K IngepcTBy B rnobanbHom LMdpoBOoi apxmMTeKType.

Kntouesble cnoBa:
OCHOBbI MaTEMATUKKU, MaTEMATUUECKAA JIOTUKA, aNTOPUTMUYECKOE MbILLJIEHWE, AKCUOMATUYECKUIA METOA,
uMdpoBan 3KOHOMMKA, CUCTEMHbIN aHaIN3, HAyYHO-TEXHUYECKUIT Nporpecc.

OCHOBHasA YacTb

Mepexon K yrnybneHHOMY M3YYEHWIO OCHOB MAaTEMATUKM MPOAMKTOBAH HEOOXOAMMOCTbIO Hanuuma
«YHMBEPCAZIbHOrO fA3blKa TOYHOCTU» B 3NOXy rn06anbHOM aBTOMaTU3aumn. MaTtemaTuuyeckuii 6asuc
npefocTaBAAeT CTAaHAAPTU3MPOBAHHYIO CTPYKTYPY, KOTOpadA MO3BOAAET Cheuumasmctam MOZLe/IMpPoBaTb
CNOXHble GU3NYECKME U coLMalibHble MPOLECCHl C BbICOKOW MPeuM3noHHOCTbIO. bes aTtoro ¢yHaameHTa
MEXONCLUMMNMHAPHbIE UCCNef0BaHMA  COEPMKMBAOTCA  «KMHPOPMALMOHHBIM  XaOCOM», BbI3BaHHbIM
OTCYTCTBMEM CTPOroii IorMyeckon Bepudukaumnm. MpropuTeTHoe BHUMAHNE K aKCMOMATUYECKMM MeToLam
CUFHANIN3NPYET O NPUBEPIKEHHOCTU MEXKAYHAPOAHbIM HAyYHbIM CTaHAAPTaM, YTO 3HAYUTENbHO MOBbIWAET
[,0CTOBEPHOCTb aHANUTUYECKMX NPOrHO308B. ITa METOA0/10MMYecKan NPo3pavyHOCTb ABAAETCA 06A3aTe/IbHbIM
YyCNOBMEM A5t NPUBNEYEHUS UHTENNEKTYaAbHbIX MHBECTULMI B HAYKOEMKUNE NPOEKTHI.

C TOYKM 3pEHUA NHTENIEKTYa/IbHOTO MEHEAXKMEHTA, BAaXXHOCTb MaTeEMATUYECKMX OCHOB 3aKO4aeTca
B ONTMMM3ALMU KOTHUTUBHOrO Kanutana. CneumanucTbl, Bnagewolwme 6asoBbiMM NpUHUMNAMUK anrebpebl,
aHa/M3a W Teopunm BEepOATHOCTEM, [AEMOHCTPUPYOT 6o0nee BbICOKYHD afdanTUBHOCTb K HOBbIM
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TEXHOJ/IOTMYECKMM CTEKAM, MOCKOJIbKY MX HaBbIKM 0a3MpyloTca Ha YHUBEPCA/IbHbIX JIOTMYECKUX 3aKOHaX.
Bonee Toro, AnA BbICOKOTEXHONOIMMYHbIX KOMMNAHUIN UCNO/Ib30BaHME eANMHOro MaTeMATUYECKOro annapara
YyNpOLWAeT KOHCONMAALMIO UCCNeA0BATENbCKUX AAHHbIX. ITO CHUMKAET «agMWHUCTPaATUBHOe bpemsa» u
onepaunoHHbIe N3AEPKKN, CBA3aHHbIE C NepenoaroToBKOM KaapoBs Nnoj y3KocneunaansmpoBaHHbie 3a4a4u.
MNepexosd K KOHUENTYyaAbHOMY NMOHMMAHUIO MAaTEMATUKN NOOLPAET CABUI OT «peLenTypHoOro» noaxoaa K
«TBOPYECKOMY MPOEKTUPOBAHMIO», YTO OTPAXKAET MCTUHHYID SKOHOMMUYECKYID CYTb MHTENNEKTYa/lbHOro
TpyAa.

Ha MaKpOosKOHOMMWYECKOM YpOBHE BHEAPEHME KAaYeCTBEHHOro MaTemaTUyeckoro obpasoBaHus
ABNAETCA MOLLHbIM KaTaAn3aTopomM MPAMbIX MHOCTPaHHbIX MHBecTuumin (MNN) B cektop HUOKP. Koraa
CTpaHa BbipaBHUBAET cBOM 0bpasoBaTesibHble CTaHAAPTbI NO MaTeMATUKeE C rnobanbHbIMU BEHUYMApPKaMM,
OHa CHMXKAET «bapbepbl BXoAa» A/ MeXKAYHAaPOAHbIX TEXHOOTMYECKMX TMraHToB. 3TO COOTBETCTBUE YaCTO
ABNAETCA KNOUYEBbIM TPpebOBaHNEM ANA BCTYNIEHUA B MEXAYHapPOAHbIe HayYHble anbAHChI UM MOJTYYEHUS
BbICOKMX MO3UUMI B rNobasibHbIX MHHOBALMOHHbIX MHAEKcax. bonee Toro, CTporocTb MaTeMaTU4YecKoro
[,0Ka3aTeNbCTBa BbICTYMAET CAEPKMBAOWMM GAKTOPOM ANA TEXHMYECKUX OWMBOK M cUcTeMHbIx cboeB.
Ynyywana KavyecTBO 4enoBeYeCKOro KanuTtana, MmaTemaTuyeckasa rpamMoTHOCTb YKpenasaeT LenocTHoCcTb UT-
CEeKTOpa W MNPOMbIWAEHHOIO MPOM3BOACTBA, C€O34aBasa cpeady, OnaronpuATHYIO ANA  YCTOMYMBOro
9KOHOMMYECKOro pocTa.

OaHako MoaepHM3auMa MaTeMaTUYEeCKOW MNOATrOTOBKM — 3TO C/AONHbIA npouecc, Tpebyowmn
3HAYUTE/IbHbIX WHBECTUUMIA B 4YesIOBEYECKUIM Kanutan u uundposyto uHpacTpyKTypy. OHa Tpebyer
NOCTOAHHOTO OBGHOBNEHUS YYEBOHbIX MAHOB U BHEAPEHUA COBPEMEHHbIX MHCTPYMEHTOB BM3yanunsauuu
[aAHHbIX. HeCMOTPS Ha 3TW BbI30OBbI, JONTOCPOYHbIE BbIFroAbl OT GOPMMPOBAHMA MAaTEMATUYECKM IPAaMOTHOrO
obuiecTBa 3HaUNTENbHO NPEBbIWAIOT 3aTPaThl. PyHAAMEHTaNbHbIE 3HAHMA CNOCOBCTBYHOT «TEXHOOMMYECKOM
MHKII03MN», NO3BOMAA NOKAAbHbIM  NPeanpuUATUAM  KOHKYPUPOBATb 3@ KanuTan Ha pPaBHbIX C
MEXAYHAPOAHbIMWU UrpoKamu. o mepe TOro Kak MUP [ABUMKETCA K 3KOHOMMUKE 3HaHWUN, CUHeprua
MaTeEMaTMUYECKON TOYHOCTM W MHHOBALMOHHOINO MbIWAEHUA O6yaeT NpoAoNKaTb CHUMKATb PbIHOYHYIO
BOJIAaTU/IbHOCTb M NOBbIWATb 3G PEKTUBHOCTb pacnpeseneHmns rnobasnbHbIX pecypcos.

3aKknoueHue

OcHOBbl MaTeMaTUKKU ABAAIOTCA TPaHCHOPMUPYIOWMM MHCTPYMEHTOM Ha nNyTM K rnobanbHou
TEXHONOMMYECKOM MHTErpaLmnmn U UHTENNEKTYalbHOMY NPeBOCXOACTBY. MPUOPUTET IOTMYECKOM CTPOroCTH U
[0Ka3aTe/IbHOCTU paclmMpAeT BO3MOXHOCTM MUcCCcnegoBaTenei, onTMMMU3MPYET YyNpaBiAeHME HayYHbIMU
NPOEeKTaMM M yKpenasaeT HalMOHaNbHYI0 SKOHOMUYECKYHO YCTOMUYMBOCTb. B MUpe, rae AaHHble ABAAOTCA
Hanbosee LLEeHHbIM aKTMBOM, CNOCOOHOCTb YETKO M MocC/iefoBaTe/IbHO OMEpPUMPOBATb MaTEMaTUYECKUMMMU
CTPYKTYpamu ocTaetca ¢yHAamMeHTanbHbIM YCI0BMEM Yycrexa nboro cybbekTa Ha KOHKYpPeHTHOM
rno6asibHOM pPbIHKE.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. OcHoBaHusA maTeMaTuKku. MTnmnbbepT [., bepHaiic M. (MepensaaHue 2024-2026). FepmaHus.
2. BBegeHue B maTemaTtuyeckyto formky. Knmuu C. K. (AKTyanmsmnposaHHoe m3aaHue 2023). CLUA.
3. Ponb maTemaTmyeckoro o6pasoBaHMA B WMHHOBALUMOHHOM 3KOHOMMKe. CmuT k. u gp. (2024).
BennkobputaHus.
4. MaTtemaTuKa: ee cogeprkaHue, metoabl 1 3HayeHne. AnekcaHgpos A. [., Koamoropos A. H., /lagpeHTbeB
M. A. (Pea. 2024). Poccus.
© XaHanbies A., AmaHoB M., bepaunesa M.. 2026
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XaHanbleB AcKep Pecynosuu,

KaHaMAaaT GM3NKo-maTeMaTUyecknx Hayk, Phd,
npenogasartesnb

Enpawos Nysanu Enpaw Ornbl,

CTYyOEeHT

MeXayHapoaHasa akageMma KoHeBoACTBa MMeHN Aba AHHaeBa
AkbieBa Awe,

CTYAEHTKa

Meparornyeckas cpefHAA NpodpeccMoHaNbHanA WKONA
umeHn bepapimyxamega AHHaeBa ropoaa Apkagar
Apkagar, TYypKMeHUCTaH

®YHOAMEHTANBHBIE NPUHUMUMNbI MATEMATUKW KAK KOTHUTUBHbIN
BA3MC HAYYHO-TEXHUYECKOM PEBOIOLIUMA

AHHOTauuA

[aHHaa cTaTba wWccneayeT CTpaTernyeckyto ponb 6a3oBbIX MaTeMaTUYeCKMX KOHUenuui B
$GOpPMUMPOBAHNKN COBPEMEHHOM HAay4YHOM Napaaurmel. B anoxy nepexoga K MHayctpmun 4.0 matemaTUyeCcKuit
bYHOAMEHT BbICTYNAET HE MPOCTO Kak HAbop BbIYUCAUTENbHBIX UHCTPYMEHTOB, @ KaK KPUTUYECKUIA MEXAHU3M
CTPYKTYPUPOBAHMA  peanbHOCTM U BepudMKaumm  paHHbix. B pabote  paccmatpwmBsatoTca
MUWKpPO3KOHOMUYeCKMe 3PEKTbl MaTeMaTUYECKOM FPAaMOTHOCTW, TaKMe KaK MOBbILWEHME OnepaLmMoOHHOM
30 PEKTUBHOCTM U MUHUMM3ALMA MPOEKTHbLIX PUCKOB, @ TaKKe MaKpPO3IKOHOMMYECKME NOCNeaCcTBUA ANs
WHHOBALMOHHOIO NOTeHUMana rocygapcrea. ABTOp NPUXOAUT K BbIBOAY, YTO CMCTEMATUYECKOE OCBOEHME
OCHOB MaTeMaTMKu snABAdeTcA obA3aTenbHbIM  ycnoBMeM AnA  obecneyeHUAa UHTENNEeKTyaslbHOro
CyBepeHUTETa U [A0/ITOCPOYHON SKOHOMMUYECKOMN YCTOMUMBOCTU B YCIOBUAX TNOOANbHOM KOHKYPEHUMU.

Kniouesble cnosa:
MaTEMaTUYECKUI aHaNn3, TeopeTnyeckasa 6asa, 1ornyeckan CTPYKTypa, KOrHUTUBHAsA rMBKoCTb,
umdposan TpaHchopmaLma, METOLOOMMNA HAYKKN, UHTENNEKTYaNbHbIN KanuTan.

OcHOBHasA YacTb

HeobxoaMmocTb rnyboKoro MsyyeHua Hadyaa maTeMaTUMKU NPOAMKTOBAHa NOTPEBHOCTbIO B «eAMHOM
aHaNMTUYECKOM Koge» B ycnoBuax rnobanbHoro obmeHa 3HaHusmU. bas3oBble pasgenbl maTeMaTUKu
obecneunBaloT YHMBEPCANIbHYIO Cpeay, NO3BOJIAIOWYIO AEeKOMMNO3UPOBATb C/OMHEWLWME CUCTEMBbI Ha
NOHATHbIE N YNpaB/AeMble 3/IEMEHTbI C BbICOKOM TOYHOCTbIO. be3 3Toi TeopeTuyeckoir OCHOBbI Pa3BUTUE
NPUKNAgHbIX HAYyK CAEPXMBAETCA «METOA0/IOTMYECKMM pPa3pbiBOM», BO3HMKAKOLWMM M3-3a OTCYTCTBUA
cTporon dopmanusaumm 3agady. MHBecTUUMM B PyHAAMEHTA/IbHYIO MNOAFOTOBKY CBMAETE/IbCTBYHOT O
CTpaTernyeckoit opMeHTaUmMmM Ha BbICOKME CTaHAAPTbl KAYeCTBa, YTO KPUTMUYECKM BaAXKHO A1A UHTerpauum B
MeXAYHAPOAHYO UCCIeA0BaTEIbCKYIO apPXUTEKTYPY U NPUBIEYEHUA BEHYYPHbIX NHBECTULMNA.

C no3vuum ynpaBneHUA 4YenoBeYeCKMMM pecypcamu, 3HAYMMOCTb MaTeMATUYECKUX OCHOB
3aKo4YaeTcs B GOpMUPOBaAHMU BbICOKOTO YPOBHS KOrHUTUBHOM aganTuBHocTU. Cneunanuctbl, obnagatoume
pPas3BUTbIM NIOrMYecknum annapaTtom, CNOCO6HbI apoeKTMBHEE nepeknto4aTbea mexay
MENKANCLMMNIMHAPHBIMW 334a4aMU, MOCKOJIbKY MX NPodeccMoHaibHble HAaBbIKM ONMPAtOTCA Ha HEM3MEHHbIE
3aKOHbl JIOTUKM U apudmeTuku. bonee TOoro, AnNA HaAyKOEMKMX MPOU3BOACTB WCNO/Ib30BaHUE
CTaHAAPTU3NPOBAHHbLIX MaTeMaTUYeCcKUX mogenen ynpouwaetr BepudUKaumilo pe3ynbTaTtoB M ayauT
NPOEKTHbIX PeLleHni. ITO CYLLEeCTBEHHO CHUMKAET BPEMEHHbIe 3aTpaTbl Ha pa3paboTKy 1 BHegpeHUe HOBbIX
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npoaykTos (Time-to-Market). Mepexos oT 06y4yeHUs «No WabAOHY» K U3YYEHUIO «MEePBONPUYNHY Pa3BUBAET
CNocobHOCTb K ryb6okomy NpodeccMoHanbHOMY CYXKAEHWUIO, YTO MO3BOIAET HAXOAUTb PELUEHUA B CUTYALLUAX
BbICOKOW HeonpeaeeHHOCTMH.

Ha MaKpO3KOHOMWYECKOM YpPOBHE pPasBUTME MATEMATUYECKOM LWKOMbl ABAAETCA  MOLLHbIM
KaTannsatopom MHHOBAUMOHHOM aKTMBHOCTU. Koraa obpasoBaTenbHas cMCTeEMA CTPaHbl AenaeT ynop Ha
dyHAaMeHTaIbHble OCHOBbI, 3TO co3A4aeT 61aronpuUATHYIO cpeay ANA NOABAEHMA NPOPbIBHbIX TEXHOIOMMI B
obnactn  Kpuntorpadmm, KBAHTOBbIX BbIYMCAEHUMA WU  MaTepuanoBedeHua. Takoe cooTBeTcTBUE
MeXAYHAPOAHbIM UHTENNEKTYAIbHBIM TPEHAAM ABAAETCA KNOUYEBbIM YC/I0BMEM A/1A YHACTUA B IN06ANbHbIX
TEXHOIOTMYECKMX Leno4vkax. Kpome TOro, CTporoctb MaTeMaTMYeCKMX METOA0B CAYXKUT HaAeXKHbIM
6apbepom MPOTMB AMNETAHTM3MA U TEXHONOTMYECKOM Aerpagaumu. MNoBbiwaa KayecTBO aHAAUTUYECKOM
NnoAroTOBKM KaApOB, MaTEMATMKA YKPennseT HafeXKHOCTb (PUHAHCOBOro CEKTopa M 3HepreTUYecKomn
MHPPaACTPYKTYpbl, 0b6ecneynBasn yCTOMYMBOCTb BCEM HALLMOHA/IbHON S3KOHOMUKN.

Tem He meHee, COBEPLIEHCTBOBAHWE CUCTEMbI MPENOfABaHMA OCHOB MATEMATUKM — 3TO
MHOTOYPOBHEBbBIM NPOLLECC, TPEOYIOWMIA 3HAYUTENBHOIO BKNAAa B MeToAMYeCKMIA KanuTan U COBPEMEHHbIE
obyuatowme nnatpopmbl. HeobxogmMmo npeonosieTb paspbiB MexXay abcTpakTHOW Teopuen u eé
NPAKTUYECKMMU MPUNOKEHUAMMK, 0OYyYas CTYAEHTOB BUAETb MaTeEMATUYECKME CTPYKTYPbl B NOBCEAHEBHbIX
npoueccax. HecmoTpA Ha TPyAOEMKOCTb 3TOrO MyTH, COLMaNbHO-IKOHOMWYECKME AMBUAEHAbl B BUAE
WHTENNEKTyaNbHO Pa3BMUTOrO0 HAace/IeHUs MHOTOKPATHO NPEeBOCXOAAT 3aTpaTtbl. PyHAAMEHTaNbHbIE 3HAHUSA
obecneunBaloT «obpa3oBaTesibHY0 MOOWUABHOCTLY, NMO3BO/IAS KaZpam OCTaBaTbCA BOCTPEOOBAHHLIMU Ha
NPOTAXEHUN BCel NpodeccnoHanbHOM KMU3HU. B mupe, rae anropuTmbl onpegensatoT byayliee, CMHeprmsa
MaTEMATUYECKOMN IOFTMKKN M CUCTEMHOIO NOAX0AA CTAHOBMTCA OCHOBOM NPOLBETAHMUS.

3aknoyeHue

OcBoeHMEe OCHOB MaTeEMATUKM ABAAETCA K/AOYEBbIM LIArOM Ha NYTU K OOCTUMKEHMIO HAy4yHOro
NPeBOCXOACTBA M SKOHOMUYECKOM 3PPEKTUBHOCTU. AKLLEHT Ha JIOTMYECKOM TOYHOCTU U GYHAAMEHTANIbHOCTH
pacWMpsAeT ropu3oHTbl NJAAHUPOBAHMA, ONTUMUIUPYET TEXHOJIOrMYECKME NPOLLECChl M MOBbIWAET 06LLyto
YCTOMUYMBOCTb 0bLLEecTBa nepes /IMLOM HOBbIX Bbl30BOB. B rnobanbHoi MHGOpPMaLMOHHON cpeae, rae
TOYHOCTb ABAAETCA CUHOHMMOM HALEXHOCTM, BhafeHWe MaTemMmaTUyeckum ¢yHAAMEHTOM OCTaeTcs
06A3aTeNbHbIM aTPUOYTOM YCMELHOrO Pa3BUTMA OO0 CUCTEMBI, CTPEMSALLENCA K NMAEPCTBY Ha MUPOBOM
pbIHKe.

CNUCOK UCNOb30BaHHOW UTepPaTypbl:

1. OcHoBaHuMA maTtemaTuku. MTnnbbept ., bepHalic M. (MepensgarHne 2024-2026). FepmaHus.
2. BBegeHue B maTemaTtunyeckyto normky. Knnuu C. K. (AKTyanmsmnposaHHoe msgaHue 2023). CLUA.
3. Ponb maTemaTuyeckoro o6pasoBaHMA B WMHHOBALUMOHHOM 3KOHOMMKe. CmuT k. u gp. (2024).
BennkobputaHus.
4. MaTtemaTuKa: ee cogeprkaHume, meToabl U 3Ha4YeHme. AnekcaHgpos A. [., Koamoropos A. H., JTaBpeHTbeB
M. A. (Pea. 2024). Poccus.
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Le Thi Vinh
Hanoi University of Mining and Geology,
Vietham

STUDY OF THE PHOTOCATALYTIC ACTIVITY OF AG-ZnO AND Au-Ag-ZnO FILM
IN THE DEGRADATION OF RHODAMINE B (RHB)

Summary

The degradation of organic pollutants based on semiconductor photocatalysts has attracted immense
interest due to their vast potential for environmental protection and sustainable development. Among
prominent semiconductors, zinc oxide (ZnO) is considered one of the most promising photocatalysts owing
to its superior characteristics, such as environmental friendliness, high chemical stability, low cost, high
efficiency, high electron mobility, large exciton binding energy (60 meV) at room temperature, and excellent
photocatalytic performance. However, ZnO possesses certain drawbacks, including a wide band gap (3.3 eV)
that limits its absorption to the ultraviolet (UV) region and a high electron-hole recombination rate, which
reduces its photocatalytic efficiency.

Consequently, continuous research efforts have recently been conducted to extend the light
absorption range and enhance charge separation efficiency to overcome these limitations. One effective
approach involves anchoring noble metals, such as Au, Ag, and Pt, onto ZnO nanostructures. The surface
plasmon resonance (SPR) properties of these noble metal nanoparticles effectively improve the
photocatalytic capability of ZnO.

Keywords:
Ag-ZnO films, Au-Ag-ZnO films, Photocatalysis

I. Introduction

ZnO films decorated with Ag and Au nanoparticles were fabricated using the plasma jet technique. The
thickness and physicochemical properties of the Ag-ZnO films were investigated as a function of varying Ag
precursor concentrations. Furthermore, after depositing Ag nanoparticles at two different precursor
concentrations, the addition of Au to the material system was also studied. The positive effects of Ag and
(Ag, Au) nanoparticle deposition on the crystal structure, morphology, and optical properties of the ZnO films
were comprehensively examined. Finally, the Ag-ZnO and Au-Ag-ZnO systems were evaluated for their
photocatalytic performance in the degradation of Rhodamine B (RhB).

Il. Plasma jet-assisted fabrication of ag- and au-loaded zno nanostructured films

In this section, a combination of hydrothermal synthesis, plasma jet deposition, and photoreduction
was employed for film fabrication. First, the hydrothermal method was used to synthesize ZnO thin films on
glass substrates. To prepare the Ag-ZnO films, a plasma jet technique was utilized to deposit and anchor Ag
nanoparticles onto the ZnO surface.

Subsequently, a photoreduction process was applied to reduce the HAuCI4 precursor into Au
nanoparticles, which were then loaded onto the Ag/ZnO structure to form the final Au-Ag/ZnO composite
system.

1. Fabrication of ZnO Thin Films.

¢ Step 1: Preparation of the ZnO Seed Layer via Spin-Coating

A precursor solution was prepared by dissolving zinc acetate dihydrate Zn(CH3C00)2.2H20 in ethanol,
with ethanolamine added as a stabilizer. The mixture was stirred at 50 °C for 1 hour to obtain a homogeneous
solution. This solution was then deposited onto glass substrates using the spin-coating technique. Finally, the
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coated films were annealed at 450°C for 1 hour to form a crystalline ZnO seed layer.

¢ Step 2: Hydrothermal Growth of ZnO Nanostructures

To grow the ZnO nanostructures, a growth solution was prepared by dissolving zinc nitrate
tetrahydrate Zn(NO3)2.4H20 and 1.05 g of hexamethylenediamine (HMDA) in 40 mL of deionized (DI) water.
The reaction mixture was stirred for 1 hour at room temperature. The pre-coated seed layer substrates were
then placed into a hydrothermal autoclave containing this solution. The hydrothermal reaction was
conducted at 90 °C for 8 hours.

¢ Step 3: Post-treatment

The resulting ZnO films on glass substrates were thoroughly rinsed multiple times with deionized water
to remove any residual chemicals and subsequently dried at 80 °C for 12 hours. The final product is
designated as the Z0 sample.

2. Fabrication of Ag-ZnO Films via Plasma Jet Technique.

The Ag-ZnO films were fabricated using the plasma jet technique. The ZnO films prepared in section
2.6.1 were placed on glass substrates and immersed in a beaker containing 20 mL of either 5 mM or 45 mM
AgNO3 5 mM solution. Each sample underwent plasma jet treatment for 2 minutes. The resulting films were
designated as Zp-Ag5 and Zp-Ag45, respectively.

3. Fabrication of Au-Ag-ZnO Ternary Composite Films.

The Au-Ag-ZnO ternary films were fabricated by depositing gold (Au) nanoparticles onto the previously
prepared Zp-Ag5 and Zp-Ag45 samples using a photoreduction method. The resulting composite films were
designated as Au-Zp-Ag5 and Au-Zp-Ag45, respectively. The detailed procedure is as follows:

e Step 1: The Zp-Ag5 and Zp-Ag45 films were immersed in 90 mL of a 0.0003 M chloroauric acid HAuCl4
aqueous solution.

¢ Step 2: Sodium citrate (0.07 M) was added dropwise to the solution as a stabilizing and reducing
agent. The system was then subjected to UVA light irradiation for approximately 10 minutes.

e Step 3: After irradiation, the samples were removed, thoroughly rinsed with distilled water, and
dried. The final products were stored for characterization and designated as Au-Zp-Ag5 and Au-Zp-Ag45.

For comparison, a gold-decorated ZnO sample (without silver) was also synthesized using the same
procedure and labeled as Au-Z0.

l1l. Results and discussion

Figure 1 — SEM surface images of (a) Z0, (b) Zp-Ag5, (c) Zp-Ag45, (d) Au-Z0, (e) Au-Zp-Ag5, (f) Au-Zp-Aga5,
and cross-sectional SEM images of (g) Z0, (h) Zp-Ag5, (i) Zp-Ag45.
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The ZnO thin film (designated as Z0) was synthesized on glass substrates using a two-step process:
spin-coating of a seed layer followed by hydrothermal growth. To functionalize the surface, silver (Ag)
nanoparticles were decorated onto the Z0 films using an atmospheric pressure plasma jet technique. Two
different silver nitrate AgNO3 precursor concentrations, 5 mM and 45 mM, were employed to produce the
binary composite films, labeled as Zp-Ag5 and Zp-Ag45, respectively. Subsequently, gold (Au) nanoparticles
were incorporated onto these Ag-ZnO templates via a photoreduction (redox) method, resulting in the
ternary hybrid films designated as Au-Zp-Ag5 and Au-Zp-Ag45. For comparative purposes, a reference sample
consisting of Au-decorated ZnO without silver was also synthesized and identified as Au-Z0.

Scanning Electron Microscopy (SEM) was employed to investigate the morphology of the fabricated
20, Zp-Ag5, Zp-Agd5, Au-Z0, Au-Zp-Ag5, and Au-Zp-Agd5 films. The corresponding top-view and cross-
sectional SEM images are presented in Figure 1. Initially, the SEM image of the pristine ZnO (Z0) in Fig. 1(a)
reveals a structure consisting of vertically aligned nanorods with an average diameter of approximately 500
nm. The cross-sectional view in Fig. 1(g) confirms a film thickness of approximately 3.1 ['m. Upon decorating
the ZnO films with Ag nanoparticles using the plasma jet technique at AgNO3 concentrations of 5 mM and
45 mM, the surface morphology becomes noticeably rougher. As shown in Fig. 1(b) and (c), the formation of
numerous hexagonal pits is observed, with the pit density increasing at the higher precursor concentration.
Interestingly, the film thickness for Zp-Ag5 and Zp-Ag45 significantly decreases to 1.91 [Im and 1.51 [Im
respectively (Fig. 1h, i). The Ag nanoparticle size in Zp-Ag5 ranges from 5 to 30 nm, whereas Zp-Ag45 exhibits
larger particles between 10 and 50 nm. These results indicate that the plasma process and the AgNO3
concentration are critical factors influencing the film morphology and the dimensions of the Ag nanoparticles
in the modified ZnO system.

Subsequently, when Au nanoparticles were deposited onto the Zp-Ag5 and Zp-Agd5 films via
photoreduction, the surfaces became increasingly porous. As illustrated in Fig. 1(d—f), Au nanoparticles with
sizes ranging from 20 to 30 nm are clearly visible. The pre-existing pits on the ZnO nanostructure appear to
serve as anchoring sites, effectively trapping the Au nanoparticles on the film surface. Overall, the SEM
analysis confirms the successful growth of ZnO and the effective integration of both Ag and Au nanoparticles
onto the ZnO framework.

The X-ray diffraction (XRD) patterns of the Z0, Zp-Ag5, and Zp-Ag45 samples exhibit four distinct
diffraction peaks at 20 angles of 31.8°, 34.4°, 36.3°, and 47.6°. These peaks are in full agreement with the
(100), (002), (101), and (102) crystallographic planes of wurtzite ZnO, respectively (JCPDS card no. 36-1451).
No diffraction peaks characteristic of metallic Ag were observed, which may be attributed to the low
concentration of Ag nanoparticles (AgNPs). Furthermore, observing the most intense peak at 34.43°
corresponding to the (002) plane, the peak intensity decreases progressively for the Z0, Zp-Ag5, and Zp-Ag45
films. As previously mentioned in the cross-sectional SEM results, the thickness of the Z0, Zp-Ag5, and Zp-
Ag45 films decreases; consequently, the amount of ZnO in the Zp-Ag5 and Zp-Ag45 samples is reduced,
leading to a corresponding decrease in their diffraction intensities.

To further investigate the chemical composition and the spatial distribution of elements within the
fabricated nanostructures, the Au-Zp-Ag45 sample was selected as a representative for STEM-mapping
analysis (Scanning Transmission Electron Microscopy combined with Energy-Dispersive X-ray Spectroscopy).
The elemental mapping results for Oxygen (O), Gold (Au), Silver (Ag), and Zinc (Zn) in the Au-Zp-Ag45 sample
are presented in Figure 4.3. The STEM analysis confirms the simultaneous presence of all four primary
chemical constituents—O0, Zn, Ag, and Au—within the composite framework.

Furthermore, the elemental maps demonstrate a highly homogeneous distribution of Au and Ag
nanoparticles across the ZnO matrix. This uniform dispersion is a critical factor in maximizing the density of
active sites on the film surface, which is expected to significantly enhance the overall photocatalytic efficiency
of the ternary system.
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Figure 2 —X-ray diffraction (XRD) patterns of Z0, Zp-Ag5, and Zp-Ag45 samples
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Figure 3 — STEM-mapping images (elemental maps of O, Au, Ag, and Zn atoms) in the Au-Zp-Ag45 sample
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Figure 4 — (a) UV-Vis absorption spectra of Z0, Zp-Ag5, Zp-Aga5, Au-Z0, Au-Zp-Ag5, and Au-Zp-Ag45
samples, with the insets showing the magnified absorption spectra of Au-Z0, Au-Zp-Ag5, and Au-Zp-Ag45;
(b) Tauc plots for the band gap (Eg) determination of the corresponding samples.
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Table 1
Calculated optical band gap (Eg) values of the synthesized Z0, Zp-Ag5,
Zp-Ag45, Au-Z0, Au-Zp-Ag5, and Au-Zp-Ag45 materials

Sample Name Bandgap Value (eV)
Z0 2,94
Zp-Ag5 3,04
Zp-Agl5 3,2
Au-Z0 2,88
Au-Zp-Ag5 2,99
Au-Zp-Agd5 3,14

The influence of noble metal decoration on the optical properties of the fabricated materials
was investigated using UV-Vis absorption spectroscopy. Figure 4(a) displays the absorption spectra of
the Z0, Zp-Ag5, Zp-Ag45, Au-Z0, Au-Zp-Ag5, and Au-Zp-Ag45 samples. For the silver-decorated samples
(Zp-Ag5 and Zp-Ag45), no typical absorption peaks characteristic of Ag nanoparticles were observed.
This is likely due to the low concentration of the Ag dopants, which is consistent with the XRD results
discussed previously. However, in samples containing both Ag and Au nanoparticles (Au-Z0, Au-Zp-
Ag5, and Au-Zp-Ag45), a noticeable blue-shift in the absorption peaks (from 545 nm to 528 nm) was
observed, coinciding with the increase in AgNO3 concentration and the reduction in film thickness.
The characteristic absorption maxima for Au nanoparticles, typically appearing between 526-545 nm,
arise from the Localized Surface Plasmon Resonance (LSPR) of conduction electrons [6], as shown in
the insets of Fig. 4(a). The relatively low intensity of these Au plasmon peaks can be attributed to the
low Au loading concentration. Since ZnO possesses a direct band gap [7], the optical band gap Eg was
calculated using the Tauc equation:

ahd=A | (h8-E_g- )*n (1)

Where A is a constant, h is Planck’s constant, v is the photon frequency, Eg is the optical band
gap, and n = % for direct transition semiconductors. The Tauc plots of (ahv)2 versus photon energy
hv are presented in Figure 4(b), and the determined Eg values are summarized in Table 1. The results
show that the band gap of the 70, Zp-Ag5, and Zp-Ag45 films increases from 2.94 eV to 3.2 eV as the
film thickness decreases from 3.1 [Im to 1.51[Im. Film thickness significantly influences the band
gap of ZnO films [9]; typically, thicker films exhibit a red-shift (narrowing of the band gap) due to
changes in carrier concentration. In this study, the increase in Ag content and the corresponding
decrease in film thickness are the primary factors driving the observed blue-shift in the absorption
spectra [1, 2].

The calculated optical band gaps (Eg) for Au-Z0, Au-Zp-Ag5, and Au-Zp-Ag45 were found to be
2.88 eV, 2.99 eV, and 3.14 eV, respectively. Compared to their respective counterparts (20, Zp-Ag5,
and Zp-Ag45), these samples exhibit a noticeable red-shift in their absorption edges. This shift can be
attributed to the interfacial electron transfer between the gold nanoparticles and the ZnO matrix, as
well as the modified optical transitions occurring within the ZnO film.
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Figure 5 — Photoluminescence (PL) spectra of the synthesized Z0, Zp-Ag5, Zp-Ag45, Au-Z0, Au-Zp-Ag5,
and Au-Zp-Ag45 samples; The inset shows the magnified PL spectra in the visible (Vis) light region

Figure 5 illustrates the photoluminescence (PL) spectra of the Z0, Zp-Ag5, Zp-Aga5, Au-Z0, Au-Zp-Ag5,
and Au-Zp-Ag4a5 samples, excited by a 355 nm laser source. The PL spectra of all samples exhibit a strong
near-band-edge (NBE) emission in the UV region, alongside a very weak and broad visible (Vis) emission
originating from deep-level emissions (DLE) associated with intrinsic and extrinsic defects. Since the energy
levels of NBE and DLE often compete with each other, a reduction in defect centers typically leads to an
enhancement of the UV emission intensity [8]. As observed in Figure 5, the UV emission intensity of the Zp-
Ag45 film is approximately 1.2 and 3.9 times higher than those of the Zp-Ag5 and Z0 films, respectively.
Notably, for the Au-decorated samples (Au-ZO, Au-Zp-Ag5, and Au-Zp-Agd5), only the UV emission is
prominent, while the visible emission spectra almost entirely disappear. This enhancement in the UV
emission for the Zp-Ag5 and Zp-Ag45 films can be attributed to the Ag nanoparticles decorated on the ZnO
surface, which increase the population of excited charge carriers and promote the radiative recombination
rate [5-9].

In the case of the Au-Z0 sample, the UV emission intensity in the PL spectrum is enhanced by
approximately 2.35 times compared to that of Z0. Conversely, the intensities of Au-Zp-Ag5 and Au-Zp-Ag45
are quenched by approximately 3.67 and 7.3 times relative to their counterparts, Zp-Ag5 and Zp-Ag45,
respectively. In practice, the enhancement or quenching of PL emission is governed by the energy band
structures of the semiconductor and the metal, as well as the specific emission states and the direction of
energy or electron transfer at the metal-semiconductor interface [6, 7]. In this study, the conduction band
(CB), valence band (VB), and deep-defect level of ZnO are situated at 4.19 eV, 7.39 eV, and 5.09 eV,
respectively [4]. The Fermi level of Au is approximately 5.1 eV [2, 3], which is in close proximity to the deep-
defect level of ZnO. This energetic alignment facilitates the transfer of defect-related electrons from ZnO to
the Fermi level of Au. Electrons at the Fermi level, under the influence of the surface plasmon resonance
(SPR) effect within the Au nanoparticles, are excited to higher energy states and can subsequently transition
(inject) into the conduction band of ZnO. Consequently, the UV emission intensity is enhanced while the
defect-related visible emission is suppressed. The inhibition of defect-related transitions in this manner leads
to an increased radiative recombination rate of electrons and holes, ultimately resulting in the observed
reduction in photocatalytic activity for the Au-Z0 film.
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Investigation into the photocatalytic activity of Ag-ZnO and Au-Ag-ZnO thin films for the degradation
of Rhodamine B (RhB).
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Figure 6 — (a) Photocatalytic degradation kinetics of RhB using 70, Zp-Ag5, Zp-Ag45, Au-Z0, Au-Zp-Ag5, and
Au-Zp-Ag45 samples; (b) Corresponding plots of In(C/Co) versus irradiation time
for the photocatalytic degradation of RhB.

Under simulated solar light irradiation, the samples generate electrons that produce superoxide anion
radicals (O -), while the holes in the valence band react with H O to form hydroxyl radicals (*OH). Both of
these species are capable of inducing the degradation of RhB dye. The photocatalytic activity of the samples
was quantified by measuring the degradation of the aqueous RhB solution under simulated solar radiation
for up to 150 minutes. Figure 6(a) illustrates the relationship between the degradation ratio C/Co and the
irradiation time, where C is the RhB concentration at time t and Co is the initial concentration. The color
degradation efficiency (%) can be calculated using Equation 2.

The calculated values of the photocatalytic efficiency for all samples are determined and listed in Table 2.

Table 2

Degradation efficiency and pseudo-first-order reaction rate constants (k) of the synthesized Z0,

Zp-Ag5, Zp-Ag45, Au-20, Au-Zp-Ag5, and Au-Zp-Ag45 materials.

Sample Name Degradation Effic (%) k-first-order rate constant
Z0 38 0,0032
Zp-Ag5 36 0,0029
Zp-Ag45 21 0,0014
Au-Z0 45 0,0039
Au-Zp-Ag5 52 0,0049
Au-Zp-Agl5 70 0,0084

The photocatalytic degradation kinetics can be described by the Langmuir—Hinshelwood model:
FC0
In| — J=kt
\C )
Where k is the first-order reaction rate constant and t is the irradiation time. The relationship between
In(Co/C) and the irradiation time is illustrated in Figure 6(b). Among the samples, Au-Zp-Ag45 exhibits the
highest photocatalytic activity, with approximately 70% of RhB being degraded within 150 minutes of

simulated solar light irradiation. In contrast, Zp-Ag45 shows the lowest photocatalytic activity, degrading only
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about 21% of RhB over the same period. The k value of Au-Zp-Ag45 is estimated to be 2.6 times higher than
that of pure ZnO (Z0) (Table 2). Consequently, the photocatalytic activity of the material is significantly
enhanced due to the synergistic contribution of Ag and Au nanoparticles co-deposited on the ZnO film. This
result is consistent with the PL spectra findings mentioned previously.

The degradation of pollutants using Au and Ag nanoparticles on ZnO films has been documented by
various research groups. For instance, Au-Ag-ZnO films were reported to remove 52.5% of methyl orange
(MO) (5 ppm) compared to pure ZnO films (30.1%) within 180 minutes under UV irradiation. Another study
showed that Au-Ag-ZnO films could degrade approximately 46% of methylene blue (MB), while pure ZnO
reached 45% after 35 minutes of UV exposure [4]. Additionally, Au-ZnO films demonstrated a 64%
degradation of RhB compared to 42% for pure ZnO after 2 hours of halogen lamp irradiation. In comparison
with these aforementioned photocatalysts, the Au and Ag-doped ZnO films fabricated in this study achieved
a 70% RhB degradation efficiency. These results indicate that the Au and Ag-doped ZnO films possess superior
photocatalytic degradation efficiency.

IV. Conclusions

The degradation of pollutants by Au and Ag nanoparticles on ZnO films has been reported by various
research groups. For instance, Au-Ag-ZnO films were shown to remove 52.5% of methyl orange (MO) (5 ppm)
compared to pure ZnO films (30.1%) within 180 minutes under UV irradiation. Similarly, Au-Ag-ZnO films
could degrade approximately 46% of methylene blue (MB), while pure ZnO reached 45% after 35 minutes of
UV exposure [4]. Furthermore, Au-ZnO films demonstrated a 64% degradation of RhB compared to 42% for
pure ZnO after 2 hours of halogen lamp irradiation. In comparison with the aforementioned photocatalysts,
the Au and Ag-doped ZnO films fabricated in this study achieved a 70% RhB degradation efficiency. These
results indicate that the Au and Ag-doped ZnO films possess superior photocatalytic degradation efficiency.
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THE FUNDAMENTAL PRINCIPLES OF CHEMISTRY AS THE MOLECULAR
BEDROCK OF INDUSTRIAL INNOVATION

Abstract

This article analyzes the multifaceted significance of the fundamental principles of chemistry within
the landscape of modern science and industry. As global manufacturing shifts toward sustainable materials
and precision molecular engineering, the transition from empirical observation to a deep understanding of
chemical laws serves as a critical mechanism for enhancing product safety, environmental resilience, and
material efficiency. The study examines the microeconomic benefits, such as optimized synthesis routes and
reduced waste in pharmaceutical production, as well as the macroeconomic impacts on national resource
security. The analysis concludes that the mastery of chemical foundations is not merely an academic
requirement but a strategic imperative for nations and corporations seeking to integrate into the global
circular economy and achieve long-term technological sustainability.

Keywords:
Fundamental chemistry, molecular dynamics, periodic law, chemical synthesis,
sustainable materials, industrial innovation, atomic structure.

Main Part

The transition toward advanced chemical literacy is driven by the need for a "molecular logic" in an
era of rapid material transformation. The fundamental laws of chemistry provide a standardized framework
that allows scientists to predict the behavior of matter under diverse conditions with high precision. Without
this theoretical grounding, industrial development is hindered by "Empirical Inefficiency," where progress
relies on trial-and-error rather than calculated molecular design. By prioritizing the core principles of
stoichiometry and thermodynamics, an educational or industrial system signals its commitment to
international best practices, which significantly enhances the reliability of chemical manufacturing. This
scientific transparency is a prerequisite for attracting investment in biotechnology and nanotechnology
sectors.

From a corporate management perspective, the importance of chemical foundations lies in the
optimization of the Process Lifecycle. Organizations that prioritize a deep understanding of reaction kinetics
and equilibrium often enjoy lower operational costs because their synthesis routes are designed for
maximum atom economy and minimum energy consumption. Furthermore, for multinational chemical firms,
utilizing a unified language of IUPAC nomenclature and standardized analytical methods simplifies the global
transfer of technology. This reduces the administrative burden and technical friction associated with cross-
border collaborative research. The transition encourages a shift from "Volume-Based" production to "Value-
Based" molecular engineering, which reflects the true economic substance of modern chemical transactions.

At the macroeconomic level, the promotion of chemical education is a powerful catalyst for National
Resource Sovereignty. When a nation aligns its scientific training with global benchmarks in organic and
inorganic chemistry, it lowers the "innovation barriers" for domestic industries such as agriculture, energy
storage, and petrochemicals. This alignment is often a key requirement for achieving self-sufficiency in critical
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medicine and advanced battery materials. Moreover, the rigorous application of chemical safety and
environmental standards acts as a deterrent to industrial pollution and ecological degradation. By improving
the quality of the technical human capital, chemistry strengthens the overall integrity of the industrial
ecosystem, fostering an environment conducive to sustainable business growth and public health stability.

However, the modernization of chemical training is a complex process that requires significant
investment in Laboratory Infrastructure and digital simulation tools. It necessitates the retraining of
professionals to master the nuances of green chemistry and computational modeling. Despite these initial
challenges, the long-term benefits of a "Chemistry-First" approach far outweigh the costs. It facilitates
"Scientific Inclusion" on a global scale, allowing local enterprises to compete for innovation grants on a level
playing field with international peers. As the world moves toward carbon neutrality, the synergy of chemical
precision and environmental awareness continues to reduce market volatility and enhance the efficiency of
global resource allocation, making it the bedrock of modern industrial strategy.

Conclusion

The fundamental principles of chemistry represent a transformative force toward global industrial
excellence and environmental stewardship. By prioritizing molecular logic and rigorous synthesis standards,
chemistry empowers researchers, streamlines industrial production, and bolsters national economic
resilience. In a world where material sustainability is the most valuable asset, the ability to manipulate matter
clearly and consistently through chemical foundations is essential for any entity aiming to thrive in the
competitive and rapidly evolving global marketplace.
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THE ARCHITECTURAL SIGNIFICANCE OF INFORMATION TECHNOLOGY
IN GLOBAL SOCIO-ECONOMIC SYSTEMS

Abstract
This article analyzes the multifaceted significance of Information Technology (IT) within the

contemporary global landscape. As the world transitions from traditional industrial models to a knowledge-
based economy, IT serves as a critical mechanism for enhancing operational transparency, cross-border data
flow, and systemic efficiency. The study examines the microeconomic benefits, such as optimized decision-
making processes and reduced transactional friction, as well as the macroeconomic impacts on national
digital competitiveness. The analysis concludes that the advancement of IT infrastructure is not merely a
technical evolution but a strategic imperative for nations and organizations seeking to integrate into the
global digital architecture and achieve long-term economic resilience.

Keywords:

Information Technology, digital transformation, data management, systemic efficiency,
knowledge economy, technological integration, IT infrastructure.

Main Part

The transition toward integrated Information Technology is driven by the need for a "universal digital
language" in an era of hyper-connectivity. Modern IT frameworks provide a standardized environment that
allows for the processing and dissemination of information across different sectors with high precision.
Without this technological harmonization, global progress is hindered by the "Information Asymmetry"
caused by fragmented data systems. By adopting advanced IT solutions, a country signals its commitment to
international best practices, which significantly enhances the comparability and reliability of its industrial and
financial data. This digital transparency is a prerequisite for attracting global investment and fostering
collaboration in research and development.

From an organizational management perspective, the importance of Information Technology lies in
the optimization of Human and Capital Resources. Entities that report and operate through integrated IT
systems often enjoy a lower risk profile because their internal workflows are more transparent and easier to
audit by international standards. Furthermore, for multinational organizations, using unified IT platforms
simplifies the synchronization of global operations. This reduces the administrative burden and operational
costs associated with managing diverse local processes. The transition encourages a shift from "Manual-
Based" operations to "Data-Driven" strategies, which requires deeper professional judgment and reflects the
true economic substance of modern enterprise.

At the macroeconomic level, the adoption of Information Technology is a powerful catalyst for
National Innovation and Sustainability. When a nation aligns its IT standards with global benchmarks, it
lowers the "entry barriers" for local startups and digital entrepreneurs. This alignment is often a key
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requirement for participating in international trade agreements or securing high rankings in global innovation
indexes. Moreover, the rigorous security protocols inherent in modern IT systems act as a deterrent to cyber
instability and systemic fraud. By improving the quality of information governance, IT strengthens the overall
integrity of the domestic economy, fostering an environment conducive to sustainable business growth and
public trust.

However, the transition to a fully digitized society is a complex process that requires significant
investment in Technical Human Capital and digital infrastructure. It necessitates the continuous training of
specialists to understand the nuances of cloud computing, artificial intelligence, and cybersecurity. Despite
these initial challenges, the long-term benefits far outweigh the costs. The transition facilitates "Digital
Inclusion" on a global scale, allowing local enterprises to compete for market share on a level playing field
with international peers. As more societies move toward advanced IT models, the synergy of a unified
technological system continues to reduce market volatility and enhance the efficiency of global resource
allocation, making it the bedrock of modern international development.

Conclusion

The evolution of Information Technology is a transformative step toward global economic integration
and operational excellence. By prioritizing data integrity and technological agility, IT empowers individuals,
streamlines corporate management, and bolsters national resilience. In a world where information is the
most valuable asset, the ability to manage and utilize technology clearly and consistently is essential for any
entity aiming to thrive in the competitive and rapidly evolving global marketplace.

References:

1. Information Technology for Management: On-Demand Strategies. Turban, E., et al. (Updated 2024-2026).
USA.
2. Digital Transformation: A Strategic Roadmap. Rogers, D. L. (2023). United Kingdom.
3. The Global Information Technology Report. World Economic Forum. (2024). Switzerland.
4. Principles of Information Systems. Stair, R., & Reynolds, G. (2025). USA.
© Aymuhammedova O., Ballyyeva A., Babayeva A., 2026

Tilevov Sapar,

Head of Department

Babayeva Chynar,

student.

Bashimov Tangryberdi,

student.

Jorayev Agamyrat,

student.

Institute of Telecommunications and Informatics of Turkmenistan.
Ashgabat, Turkmenistan

THE STRATEGIC INFRASTRUCTURE OF COMMUNICATION NETWORKS
AND SWITCHING SYSTEMS IN THE DIGITAL ERA

Abstract
This article analyzes the multifaceted significance of communication networks and switching systems
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within the global technological landscape. As data traffic reaches unprecedented volumes, the transition
from traditional circuit-switching to advanced packet-switching and software-defined networking (SDN)
serves as a critical mechanism for enhancing connectivity, data integrity, and network scalability. The study
examines the microeconomic benefits, such as reduced latency for enterprise operations and improved
resource allocation, as well as the macroeconomic impacts on national digital sovereignty. The analysis
concludes that the modernization of switching infrastructure is not merely a technical upgrade but a strategic
imperative for nations and organizations seeking to integrate into the global information architecture and
achieve long-term economic resilience.
Keywords:
communication networks, switching systems, packet switching, network topology,
digital infrastructure, telecommunications, data routing.

Main Part

The transition toward advanced communication networks is driven by the need for a "high-speed
information language" in an era of globalized digital trade. Modern networks provide a standardized
framework that allows devices to exchange data across different jurisdictions with high precision. Without
this architectural harmonization, global connectivity is hindered by the "Network Congestion" caused by
outdated switching protocols. By adopting high-capacity switching systems, a country signals its commitment
to international technological standards, which significantly enhances the reliability of its digital services. This
transparency and speed are prerequisites for attracting multinational technology firms that require
standardized data environments to perform real-time cloud computing and global operations.

From a corporate management perspective, the importance of efficient switching systems lies in the
optimization of Connectivity Costs. Organizations that utilize modern routing and switching technologies
often enjoy a lower operational risk because their data flows are more resilient and easier to monitor by
international security standards. Furthermore, for multinational corporations, using a unified networking
protocol across all branches simplifies the consolidation of communication channels. This reduces the
administrative burden and operational costs associated with maintaining fragmented legacy systems for
different regional environments. The transition encourages a shift from "Hardware-Centric" networking to
"Virtualization-Based" systems, which requires a deeper technical expertise and reflects the true economic
substance of data-driven business models.

At the macroeconomic level, the adoption of robust communication networks is a powerful catalyst
for National Digital Competitiveness. When a nation aligns its telecommunications infrastructure with global
benchmarks, it lowers the "connectivity barriers" for local firms and financial institutions. This alignment is
often a key requirement for participating in the global e-commerce market or securing favorable assessments
from global technology rating agencies. Moreover, the rigorous security protocols of modern switching
systems act as a deterrent to cyber threats and data breaches. By improving the quality of information flows,
these networks strengthen the overall integrity of the domestic banking sector and digital economy, fostering
an environment conducive to sustainable business growth and technological stability.

However, the transition to next-generation networks is a complex process that requires significant
investment in Technical Human Capital and physical infrastructure. It necessitates the retraining of engineers,
network administrators, and regulators to understand the nuances of 5G integration, fiber optics, and
complex routing algorithms. Despite these initial challenges, the long-term benefits far outweigh the costs.
The transition facilitates "Digital Inclusion" on a global scale, allowing local enterprises to compete for digital
projects on a level playing field with international peers. As more countries move toward integrated switching
systems, the synergy of a unified communication network continues to reduce latency and enhance the
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efficiency of global resource allocation, making it the bedrock of modern international commerce.

Conclusion

The evolution of communication networks and switching systems is a transformative step toward
global digital integration and operational excellence. By prioritizing high-speed connectivity and efficient
routing, these systems empower users, streamline corporate management, and bolster national economic
resilience. In a world where real-time data is the most valuable asset, the ability to transmit information
clearly and consistently through advanced switching systems is essential for any entity aiming to thrive in the
competitive global marketplace.
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Xoaxkaaypabliesa AKCONTaH,

npenoaasaTtenb Kadeapbl A3bIKOB

NHCTUTYT TEeNeKOMMYHMKaLMN U MHPOPMATUKKN TypKMeHMCTaHa.
Awwxabag, TypKMeHUCTaH

TENEKOMMYHUKALMOHHBIE TEXHO/TOTM COBPEMEHHOIO OBLLIECTBA

AHHOTauuA

TeneKkoMMyHUKaLMOHHbIE TEXHONOMMW SBAAIOTCA OCHOBOW COBPEMEHHOro obuiectsa, Wrpas
K/1t0MEBYHO POJib B 0becrneyeHnn cBA3n, obmeHa MHPopMaLmMelt n noaaepKke rnobanm3oBaHHbIX NPOLLECCOB.
C pasBUTUEM MHTEPHETA U MOBUNBHbIX TEXHOJIOTUM, @ TaKKe BHEAPEHUEM HOBbIX MHHOBALMI, TaKUX Kak 5G
W MHTepHeT Bellel (IoT), TeNeKOMMYHUKALUMOHHbIE CUCTEMbI MPETEPNEBalOT KapAuHabHble U3MeHeHuA. B
[AHHOWM CTaTbe PaccMaTpPMBAlOTCA OCHOBHblE 3Tamnbl Pa3BUTUA TENEKOMMYHUKALMOHHbIX TEXHO/IOTUNA, WX
TeKylue TeHAeHUMU U nepcnekTuBbl. Ocoboe BHUMaHMe yaenseTca TakKMM HanpasBaeHUAM, Kak MobuibHasn
CBA3b, ONTOBOJIOKOHHbIE TEXHOJIOIMKU, BECNPOBOAHbIE CETU U UX BAWAHME HA COLMANbHO-IKOHOMMUYECKOE
pa3BUTUE U NOBCEAHEBHYHO }KU3Hb.

Kniouesble cnosa:
TeNeKOMMYHUKAUNK, MOBUIbHbIE TEXHONOIMM, ONTOBOJIOKHO, 5G, MHTEPHET BeLLel,
6ecnpoBoHble CEeTU, MHHOBALWM, MHDPACTPYKTYpa.

OCHOBHOWM TeKCT

1. BBeaeHue B TeIEKOMMYHUKALMOHHbIE TEXHO10MUK

TeNeKoMMYHMKaLMM OXBaTbIBAIOT LMPOKUIA CMIEKTP TEXHONOTUI, obecneunsaioLLmx nepeaady AaHHbIX
M KOMMYHMKAUMIO Mexay /loAbMU, OpraHusauusmu M rocygapctsamu. B nocnegHue pecatunetus
MHOOPMALMOHHbIE U  TEEKOMMYHUKALUMOHHbIE TEXHOAOTMU 3HAYUTENbHO M3MEHMAUCL, YTO CTaso
BO3MOHbIM 6/1arofapsa PeBoIOLMOHHBIM MHHOBAUMAM B 061acT MOBUAbHOW CBA3M, ONTOBONIOKOHHbIX
TEXHONIOTUIN U APYTUX KAHOUYEBbIX KOMMOHEHTOB. DTU TEXHOIOTMWN OXBaTbiBalOT HEe TO/MbKO TPagULMOHHbIe
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CpeacTBa CBA3W, TaKMe Kak TenedoHHble IMHWUK U paguonepesayu, HO U COBPEMEHHbIe CUCTEMbI, BK/tOYas
WMHTEPHET U MOBUNbHbIE CETU.

TeneKoMMYHUKAUMOHHbIE TEXHONIOTMW WrPaloT LUEHTPAsNbHYO pPoOAb B Moagep:kke rnobanbHbix
NMPOLLECCOB, TAaKUX KaK 3/IEKTPOHHAs KOMMepLMA, OHNaNH-06pa3oBaHue, TenemeguumMHa U MHOrMe apyrue.
C KakgblM rogom noTtpebHOCTb B BbICOKOCKOPOCTHOWM CBSI3M BO3PACTaeT, YTO CTUMY/AMPYET AdajibHellee
pa3BUTME TEXHONOTUIA, MOBbILLAIOLLMX MPOMYCKHYH CNOCOBHOCTb M CKOPOCTb Nepenayun AaHHbIX.

2. Pa3BuTUE TENEKOMMYHUKALMOHHbIX TEXHONOTNI

1. MobunbHas cBAsb

C mMomeHTa nonaBfeHMA nepBoro mobunbHoro TenedpoHa B 1973 roay, mobunbHan cBA3b NpoLuna
HECKOJIbKO 3TanoB pa3suTus. CeTn nepBoro nokoseHuns (1G) obecneunsanm ToAbKO nepeaavy rosiocosbIx
coobueHnin. BBegeHne TeXHONOMMIM BTOPOro nokoneHus (2G) no3soanno go6aBnTb BO3MOMXKHOCTU Nepenayun
TekcTa (SMS), a TpeTbe nokoneHune (3G) oTKPbLINO NYTb A2 MOBUIBHOIO NHTEPHETA.

C nepexoioM K TEXHOIOTUAM YeTBEPTOro NoKosieHua (4G) u natoro nokoneHus (5G) mobunbHble cetn
Havyanm obecneuymBaTb BbICOKOCKOPOCTHOM UHTEPHET, YUTO OTKPbIIO HOBbIE BO3MOXKHOCTU A/18 MOBUAbHbIX
NPUNOXKEHWNIN, MOTOKOBOTO BULAEO WU OHAANH-UP.

5G, ABnAKOWAACA CaMoi COBPEMEHHOM TexHosorner mobunbHoOM cBA3K, obelaeT 3Ha4YuTesIbHOoe
yBefMyeHme CKopocTU nepedayn AanHbix (4o 10 F6UT/C) M MUHUMaNbHYIO 3aA4epsKKy. ITU yaydlleHun
CAEeNatoT BO3MOXKHbBIMW TaKMe MHHOBALUWK, KaK MHTepHeT Bellelt (IoT), aBTOHOMHble aBTOMOBUAN 1 MaccoBoe
MCMNo/Ib30BaHUe BUPTyanbHOM peanbHocTh (VR).

2. ONTOBONOKOHHbIE TEXHONOTNMN

ONTOBO/IOKOHHbIE TEXHOJIOTMM 3aHMMAOT o0coboe MecTo B PasBUTUM  TeNEeKOMMYHUKaLUMIA.
ONTOBO/IOKHO UCMNOJIb3YeTCA A4 nepenayn AaHHbIX Ha 6osbline paccToaHus 6e3 3HauyMTeNbHbIX NoTepb
CUTHana, uYTo No3BoNSET 06ecneynTb BbICOKOCKOPOCTHYIO Nepeaayy AaHHbIX. CerogHa oNnTOBONOKOHHbIE CETH
aKTMBHO BHEAPAIOTCA B Pa3HbIX CTPaHax, obecneunBas CTabWbHbIA MHTEPHET Aas8 AOMOB, 6U3HECOoB U
WMHOPACTPYKTYPHbIX 06 HEKTOB.

ONTOBO/NIOKHO ABASETCA OCHOBOW MHOTMX COBPEMEHHbIX ceTel, Takux Kak GPON (Gigabit Passive
Optical Networks) u FTTH (Fiber-to-the-Home), KoTopble npegoCTaBAAOT MOAb30BaTENAM AOCTYN K
WMHTEPHETY C BbICOKOW MPOMYCKHON CMOCOBHOCTbIO M MUHUMaNbHLIMM 3aTpaTamMu Ha 3KCMyaTauuio.
Boo6aBoK, OMNTOBO/IOKOHHbIE TEXHONOMMM MOTYyT MNOAJEP)KMBATL pPasNNUHble BUAbI CBA3M, BKAKOYas
ros10COBblE U BUAEO3BOHKM, YTO MNO3BONSAET CO34aTb BbICOKOKAUYECTBEHHbIE M HaAEeXKHbIe CUCTEMbI CBA3U ANA
6M3HEeca M YacTHbIX NO/1b30BaTeNelN.

3. becnpoBogHblie cetn u Wi-Fi

BecnpoBoaHble TEXHOIOMMM TaKKe UrPatoT BaXKHYLO POJ/ib B COBPEMEHHbIX TeneKoMMyHUKaumax. Wi-Fi
u apyrne 6ecnpoBoHble cTaHAapTbl obecneynBatloT 4OCTYN B MHTEPHET 6e3 HeobXxoAMMOCTU NCNONb30BaTb
dur3nYeckme NpoBOAHMKN. ITO 0COBEHHO BaXKHO B YCI0BUAX BbICTPO pa3BUBAOLLIMXCA FOPoA0B U 0bs1acTy,
rge yCTaHoBKa MPOBOAHbLIX CETel SBNAAETCA TEXHUUYECKU CNOXHOM MM SKOHOMMUYECKN HelenecoobpasHo.
BecnpoBoaHble TEXHONOTUM TaKKe CNOCOBCTBYHOT CO34aHMI0 YMHbIX AOMOB M FOPOA0B, Ie YCTPOMCTBa MOTyT
0bMeHUBaTbCA AaHHbIMU B peasibHOM BPEMEHMU, He UMen GU3MUYECKOro NOAKAOYEHMUA.

4. NWHuTepHeT Bewei (loT)

NHTepHeT Bellei NnpeacTaBaseT coboli KOHLEMNLMIO, B paMKax KOTOPOM pas/inyHble YCTPOMCTBA MOTyT
0bmeHUBaTbCA AaHHbIMU APYT C APYTOM Yepes UHTEePHET. ITo BKtoYaeT B cebs yMHble 6bITOBbIe YCTPOMNCTBA,
MegMLUMHCKME npubopbl, aBTOMOOUAM W NPOU3BOACTBEHHblE MALIMHbIL. TeNeKOMMYHUKAUMM UrpatoT
K/1IO4EBYIO POJIb B 06ecneyeHnn cBA3N MexX 1y 3STUMM YCTPOMCTBaMU, CO34aBan CeTb, KOTopan byaeT paboTaTb
aBTOHOMHO U B peasbHOM BpemeHu. MporHosumpyetca, yto K 2030 roay KOAMYECTBO MOAK/OUYEHHbIX K
WHTEPHETY YCTPOWMCTB MnpeBbicUT 30 MUAANMAPA0B, YTO YBEANYUT NOTPEBHOCTb B HAZEXHbIX M ObICTPbIX
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TENEKOMMYHUKAUNOHHbBIX CUCTEMAX.

3. TeHAEHLMM B TENEKOMMYHUKALMOHHbIX TEXHONOMMAX

1. 5G n byaywime noKoneHmn cBA3U

Cetn 5G npepctaBnAloT co6OM KapAWHANbHOE YAy4YlWEHME MO CPABHEHMIO C Mpeablaylmmu
NoKoseHMAMM CBA3U. Bnarogaps BbICOKON CKOPOCTU Nepeaayn AaHHbIX, HU3KOW 3a4eprKKe U yBeSIMYEHHOWM
NPONycKHOM cnocobHocTh, 5G obeltaeT TpaHchOpMMPOBaTL MHOXKECTBO cdep, BKIOYAA 34PaBOOXPAHEHUNE
(TenemegmumHa), aBTOHOMHble aBTOMO6MAM, NpoMbiwaeHHOCTb (loT), a TakKe MaccoBoe UCMOJIb30BaHue
BUPTYanbHOM M A0NONHEHHOW peanbHocTu (AR/VR). B 6yayuiem, HOBble MOKONEHUA ceTel, Takme Kak 6G,
b6yayT npeanaraThb ewe 60s1ee BbICOKYH CKOPOCTb U BO/bLUYIO UHTENPALMIO C TEXHOIOTUAMM UCKYCCTBEHHOTO
WMHTennekTa n 06paboTkM HoNbLINX AaHHbIX.

CnMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. MexayHapoaHbliA coto3 3nekTpocssasum  (MC3). PekomeHpaumm M ctaHgaptel B obnactu
TeNEKOMMYHUKALNA.
2. OECD Digital Economy Outlook. (AkTyanbHoe usgaHue).
3. OTeyecTBeHHble U MeXAyHapodHble 3aKoHbl «O cBA3U» U «06 MHPopmauMn, UHPOPMALMOHHbBIX
TEXHONOMMAX U O 3aLmTe MHGOPMaLMMY.
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35 YEARS OF INDEPENDENCE: SOCIO-ECONOMIC MILESTONES
AND MODERNIZATION OF TURKMENISTAN

Abstract
This article examines the transformative journey of Turkmenistan since gaining independence in 1991.

Over the past 35 years, the nation has evolved from a resource-dependent Soviet republic into a modern
state with a diversified economy and a robust national identity. The study highlights key socio-economic
milestones, including the large-scale industrialization of the oil and gas sector, the transition toward a market-
oriented economy, and the implementation of the "State Program for the Development of the Digital
Economy." Furthermore, it explores how Turkmenistan’s unique path of "Permanent Neutrality" has served
as a foundation for regional stability and international cooperation.

Keywords:

independence, turkmenistan, socio-economic modernization, permanent neutrality,
energy diplomacy, national identity, digital economy.

Introduction

The proclamation of independence on October 27, 1991, marked a pivotal turning point in the
millennia-long history of the Turkmen people. Today, as the nation celebrates 35 years of sovereignty, it stands
as a testament to a unique development model that blends deep-rooted cultural traditions with the
imperatives of modern global integration. The journey from 1991 to 2026 has been characterized by a
systematic effort to consolidate statehood, ensure social stability, and transform an agrarian-based economy
into a high-tech industrial power.

The Foundation of Sovereignty and Neutrality

At the heart of Turkmenistan’s modernization is the status of Permanent Neutrality, recognized by the
United Nations. This diplomatic status is not merely a foreign policy tool but the bedrock of the country’s
socio-economic strategy. By maintaining peaceful relations and avoiding military blocs, Turkmenistan has
been able to focus its domestic resources on internal growth. The "Turkmen Way" of development
emphasizes gradualism—a cautious but steady transition to market relations that shields the population from
the "shock therapy" witnessed in other post-Soviet contexts.

Economic Diversification and Energy Strategy

For decades, Turkmenistan has been globally recognized for its massive natural gas reserves, ranking
among the top four nations worldwide. However, the milestone of the last 35 years has been the shift from
being a raw material exporter to a producer of value-added goods. The commissioning of the Galkynysh gas
field and the construction of the TAPI (Turkmenistan—Afghanistan—Pakistan—India) pipeline represent the
nation’s "Energy Diplomacy."

Beyond extraction, the government has invested billions in the petrochemical industry. Modern
complexes in Kiyanly and Garabogaz now produce polyethylene and urea for international markets. This
industrialization is mirrored in the agricultural sector, where the country has moved toward self-sufficiency.
The "Green Economy" initiatives and the massive "Altyn Asyr" Turkmen Lake project demonstrate a
sophisticated approach to environmental management in an arid climate, ensuring that economic growth
does not come at the cost of the nation’s ecological heritage.
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Social Modernization and National Identity

The modernization of Turkmenistan is deeply intertwined with the revival of national identity. The
concept of "The State is for the Man" has driven massive investments in human capital. Over 35 years, the
skyline of Ashgabat—the "White Marble City"—and the development of the Avaza Multi-profile National
Tourist Zone have become symbols of this new era.

Education and healthcare have undergone radical reforms. The transition to a twelve-year secondary
education system and the establishment of international-standard universities have prepared a new
generation of specialists capable of navigating the digital age. This generation is tasked with fulfilling the
"National Program for Socio-Economic Development for 2022—-2052," which aims to place Turkmenistan
among the high-income nations of the world.

The Digital Frontier and Future Outlook

As we look toward the future from the vantage point of 2026, the digitalization of the economy stands
out as the most recent milestone. From E-government services to the "Smart City" of Arkadag, Turkmenistan
is leveraging technology to increase transparency and efficiency. The Arkadag City project, in particular, serves
as a blueprint for modern urban living, integrating "Internet of Things" (loT) technology with eco-friendly
infrastructure.

In conclusion, the 35-year history of independent Turkmenistan is a narrative of resilience and strategic
vision. By harmonizing the wealth of its natural resources with the potential of its people, and by staying true
to its neutral status, the country has built a stable, prosperous, and modern state. The milestones achieved
serve as a springboard for the next stage of the nation’s "Revival of the New Epoch of the Powerful State."
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DROUGHT RESISTANCE TECHNIQUES IN ARID CLIMATES

Abstract
As global temperatures rise and precipitation patterns become increasingly erratic, arid and semi-arid
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regions face unprecedented challenges in food security and ecosystem stability. This article explores advanced
drought resistance techniques tailored for hyper-arid environments. It examines a multifaceted approach
involving genetic crop modification, innovative irrigation technologies like subsurface drip systems, and soil
management practices such as biochar integration and conservation tillage. By synthesizing traditional
knowledge with modern agrotechnology, the study highlights sustainable pathways to maintain agricultural
productivity under severe water scarcity.
Keywords:
drought resistance, arid climates, xeriscaping, water conservation, sustainable agriculture,
irrigation efficiency, soil moisture.

Introduction

The paradox of the modern era is that while our technological prowess has never been higher, our most
fundamental resource—freshwater—is becoming increasingly precarious. Arid climates, characterized by a
severe lack of available water and high rates of evaporation, cover approximately one-third of the Earth's land
surface. In these regions, drought is not an anomaly; it is a structural reality. However, the intensification of
climate change has transitioned these areas from "water-stressed" to "water-critical," necessitating a radical
shift in how we approach land management and cultivation.

Drought resistance in an arid context is not merely about surviving a dry spell; it is about engineered
resilience. This involves a three-tiered strategy: biological adaptation, technological intervention, and
pedological (soil-based) enhancement.

The Biological Frontier: Crop Selection and Modification

The first line of defense against aridity lies in the DNA of the plants themselves. Traditional agriculture
in arid zones often relied on landraces—locally adapted varieties that evolved over centuries to withstand
heat. Modern science is now accelerating this process through marker-assisted selection and CRISPR gene
editing to develop "drought-tolerant" cultivars. These plants often exhibit specific physiological traits, such as
deeper root systems that can tap into subterranean aquifers or "stay-green" phenotypes that maintain
photosynthetic activity even when water levels drop.

Furthermore, the shift toward Xeriscaping and the use of halophytes (salt-tolerant plants) allows for
the utilization of brackish water, which is often abundant in arid regions but unsuitable for conventional crops.
By choosing plants that naturally close their stomata during the hottest parts of the day to prevent
transpiration, we can reduce water demand at the source.

Technological Precision: Beyond Traditional Irrigation

In arid climates, traditional flood irrigation is a recipe for disaster, leading to massive evaporative loss
and soil salinization. The evolution of Subsurface Drip Irrigation (SDI) represents a monumental leap in
efficiency. By delivering water directly to the root zone beneath the soil surface, SDI minimizes evaporation
and ensures that nearly 95% of the applied water is utilized by the plant.

Moreover, the integration of loT-based sensor networks has revolutionized water management. Real-
time data on soil moisture tension and atmospheric vapor pressure deficit allow for "precision thirst
guenching." Instead of watering on a schedule, farmers can apply the exact milliliter of water required at the
exact moment of physiological need, effectively turning the farm into a closed-loop, data-driven system.

Soil as a Reservoir: Enhancement and Conservation

The soil in arid regions is often carbon-depleted and sandy, possessing poor water-holding capacity.
Drought resistance techniques must therefore focus on turning the soil into a functional sponge. Conservation
Tillage (or no-till farming) is a critical practice here; by leaving crop residues on the surface, the soil is shielded
from direct solar radiation, reducing surface temperatures and suppressing evaporation.
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The introduction of Biochar—a stable, carbon-rich form of charcoal—into the soil matrix has shown
remarkable results. Biochar's highly porous structure increases the surface area within the soil, allowing it to
retain water and nutrients that would otherwise leach away. Coupled with the use of organic mulches and
polymers, these techniques can increase the plant-available water capacity of sandy soils by up to 40%.

Atmospheric Water Harvesting

In extreme arid zones where groundwater is depleted, we are seeing a move toward "harvesting the
air." Techniques such as fog harvesting using polyolefin meshes and the development of Metal-Organic
Frameworks (MOFs) that can extract humidity from 10% moisture air are moving from the laboratory to the
field. These decentralized water sources provide a lifeline for small-scale interventions and reforestation
efforts in desertified zones.

Ultimately, drought resistance in arid climates requires a holistic philosophy. It is a move away from
"fighting the desert" and toward "designing for the desert." By layering these techniques—genetics, precision
engineering, and soil chemistry—humanity can build a resilient agricultural framework capable of
withstanding the warming decades ahead.
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THE HISTORICAL SIGNIFICANCE AND CULTURAL SYMBOLISM OF THE AKHALTEKE
HORSE IN TURKMEN NATIONAL IDENTITY

Abstract

This article explores the profound historical and cultural role of the Akhalteke horse within the context
of Turkmen national identity. Known as the "Heavenly Horse," the Akhalteke is not merely a breed of livestock
but a cornerstone of Turkmen heritage, symbolizing speed, endurance, and nobility. The study examines the
archaeological evidence of the breed’s origins in the Ahal oasis, its strategic importance in nomadic warfare,
and its contemporary status as a state symbol in modern Turkmenistan. By analyzing folk traditions,
equestrian sports, and state-sponsored iconography, the article highlights how the Akhalteke functions as a
living link between the nation’s nomadic past and its modern aspirations.
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Introduction

The Akhalteke horse stands as one of the oldest and most distinctive equine breeds in the world, often
referred to as the "Golden Horse" due to the unique metallic sheen of its coat. For the Turkmen people, the
Akhalteke is more than an animal; it is a spiritual sibling, a cultural icon, and a primary pillar of national self-
identification. To understand the Turkmen soul, one must first understand the bond between the horse and
its rider, a relationship forged over millennia in the harsh, arid landscapes of Central Asia.

Ancient Roots and the Ahal Oasis

The history of the Akhalteke is inextricably linked to the geography of the Ahal oasis, a strip of fertile
land nestled between the Kopet Dag mountains and the Karakum Desert. Archaeological findings at sites like
Anau and Altyn-Depe suggest that the ancestors of the Akhalteke were being bred and revered in this region
as early as the 3rd millennium BCE. Unlike the forest-dwelling horses of Europe or the heavy chargers of the
Middle Ages, the Akhalteke evolved to survive in extreme temperatures with minimal water, developing a
slender, athletic frame and incredible stamina.

Historically, the breed was perfected by the Teke tribe, one of the major Turkmen tribal groupings. The
isolation of the desert protected the breed’s genetic purity for centuries. These horses were never kept in
large herds; instead, they were treated as members of the family, often tethered near the owner’s yurt and
fed high-protein diets of alfalfa and barley mixed with mutton fat. This intimate upbringing resulted in a horse
that is intensely loyal and sensitive, known for forming a deep psychological bond with a single master.

The "Heavenly Horse" and Silk Road Legend

The fame of the Akhalteke reached far beyond the borders of modern-day Turkmenistan. In antiquity,
they were the "Nisean" horses of the Persian Empire and the "Heavenly Horses" sought after by the Han
Dynasty of China. The Chinese Emperor Wu Ti famously sent military expeditions to Central Asia specifically
to acquire these horses, believing their blood-sweating endurance (likely caused by skin parasites, but
interpreted as divine) would grant his cavalry superiority.

Throughout the Middle Ages, the Akhalteke was the prized mount of the Turkmen warriors. Their speed
allowed for the "alman" (lightning raids) that defined nomadic warfare. A Turkmen rider’s life literally
depended on the agility and speed of his horse. This dependence birthed a rich oral tradition—proverbs,
songs, and epic poems (Destans) like Gorogly—where the horse is portrayed as a sentient hero capable of
saving its master from certain death.

Cultural Symbolism and Artistry

In Turkmen culture, the horse is the ultimate symbol of beauty and prestige. This is reflected in the
elaborate traditional horse jewelry, often made of silver and inlaid with carnelian (hakyk), which mirrors the
jewelry worn by Turkmen women. The aesthetic of the horse—long neck, thin skin, and expressive eyes—has
influenced Turkmen carpet weaving patterns and jewelry design for generations.

The horse also occupies a sacred space in the transition from nomadic life to sedentary nationhood.
Even as the Turkmen people transitioned into the 20th and 21st centuries, the horse remained a symbol of
freedom. During the Soviet era, the breed faced significant threats due to collectivization and a shift toward
mechanized agriculture. However, the dedication of local breeders and the resilience of the breed ensured
its survival.

The Modern Era: A Pillar of Statehood

Since Turkmenistan gained independence in 1991, the Akhalteke has been elevated to the status of a
national treasure. It occupies the central position on the National Emblem of Turkmenistan, symbolizing the
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country’s rapid development and its "Golden Age." The state celebrates "Turkmen Horse Day" annually, an
event that draws international breeders and dignitaries to celebrate the breed’s legacy.

Under the patronage of the state, massive investments have been made in equestrian infrastructure,
including the construction of world-class hippodromes and breeding centers. The Akhalteke serves as a
diplomatic gift of the highest order, presented to heads of state to represent the friendship and nobility of
the Turkmen people. In contemporary society, the horse remains a bridge between generations; young
Turkmen are encouraged to learn the art of "seis" (traditional horse training), ensuring that the ancient
knowledge of the desert remains relevant in a digital world.
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GENOMIC SELECTION STRATEGIES TO IMPROVE LIVESTOCK PRODUCTIVITY

Abstract

Genomic selection (GS) has revolutionized livestock breeding by allowing for the estimation of breeding
values using dense molecular markers spread across the entire genome. Unlike traditional marker-assisted
selection, GS captures both major and minor gene effects, significantly increasing the accuracy of selection at
an early age. This article explores the core strategies of GS, its impact on genetic gain, and the challenges
associated with its implementation in various livestock species. By integrating high-throughput genotyping
with advanced phenotypic data, producers can accelerate productivity, improve animal welfare, and enhance
sustainability in global food systems.
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Introduction
The global demand for animal-sourced protein is projected to increase significantly over the next few
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decades, driven by population growth and rising incomes in developing nations. To meet this demand
sustainably, livestock production must become more efficient, requiring higher outputs with fewer resources
and a lower environmental footprint. Traditionally, livestock improvement relied on phenotypic selection and
pedigree-based Best Linear Unbiased Prediction (BLUP). While successful, these methods are limited by the
generation interval and the difficulty of selecting for traits with low heritability or those that are expensive to
measure, such as feed efficiency, disease resistance, and carcass quality.

The Shift to Genomic Selection The landscape of animal breeding changed fundamentally with the
advent of Genomic Selection (GS), a term first coined by Meuwissen et al. in 2001. GS utilizes a dense set of
markers—typically Single Nucleotide Polymorphisms (SNPs)—that cover the entire genome. The underlying
principle is that by having a high enough density of markers, every Quantitative Trait Locus (QTL) influencing
a trait will be in linkage disequilibrium (LD) with at least one marker. This allows for the calculation of Genomic
Estimated Breeding Values (GEBVs) based solely on the animal’s genotype, provided there is a well-
established reference population.

Strategic Implementation in Different Species The strategy for implementing GS varies significantly
between species. In the dairy industry, GS has had the most profound impact. Traditionally, a bull's genetic
merit was proven through "progeny testing," a process that took 5—7 years. With GS, young bulls can be
selected with high reliability based on their genotype at birth. This has effectively halved the generation
interval, leading to a doubling of the annual rate of genetic gain in many Holstein populations worldwide.

In meat-producing species like beef cattle, pigs, and poultry, the strategies focus more on traits that are
difficult to measure in the nucleus herd. For instance, in swine breeding, GS is used to improve meat quality
and maternal behavior, traits that cannot be measured on the selection candidates themselves. In poultry, GS
helps in maintaining genetic diversity while simultaneously selecting for high egg production and skeletal
strength.

The Role of Reference Populations A critical component of any GS strategy is the "Reference
Population"—a group of animals that have both been genotyped and phenotyped. The accuracy of GEBVs
depends heavily on the size and diversity of this reference set. For breeds with small populations, "multi-
breed" or "across-breed" genomic selection strategies are being explored. This involves pooling data from
different breeds to increase the power of the prediction equations. However, this remains a technical
challenge because the phases of linkage disequilibrium between markers and QTLs often differ across breeds.

Technological Advancements and Big Data The cost of genotyping has plummeted, enabling the
routine use of low-density SNP chips combined with "imputation" —a statistical technique that fills in missing
genotypes using information from higher-density panels. Furthermore, the integration of "omics"
technologies (transcriptomics, proteomics, and metabolomics) into GS strategies is on the horizon. This
"Systems Biology" approach aims to bridge the gap between the genotype and the final phenotype, allowing
for even more precise selection.

Challenges and Future Outlook Despite its success, GS is not without challenges. One major concern
is the potential for a more rapid increase in inbreeding on a genomic level, even if pedigree inbreeding is
managed. Selection based on GEBVs tends to select related individuals who share the same favorable
chromosome segments. Therefore, modern breeding strategies must balance genetic gain with the
maintenance of genetic diversity through "Optimum Contribution Selection."

Furthermore, the environmental interaction (G x E) remains a hurdle. A genomic model trained in a
temperate environment may not accurately predict performance in tropical conditions. Future GS strategies
must incorporate environmental data and "phenomics" (high-throughput phenotyping via sensors and
imaging) to create more robust, resilient livestock breeds capable of thriving in a changing climate.

In conclusion, Genomic Selection is no longer a futuristic concept but the backbone of modern livestock
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improvement. By reducing generation intervals and increasing selection intensity and accuracy, GS provides
a powerful toolkit for enhancing productivity. As we move toward 2030 and beyond, the refinement of these
strategies will be essential for ensuring global food security.
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UTILIZATION OF ALTERNATIVE FEED SOURCES AND WASTE IN SUSTAINABLE LIVESTOCK PRODUCTION

Abstract

Sustainable livestock production faces the dual challenge of meeting a rising global demand for animal
protein while minimizing environmental footprints and reducing reliance on traditional feed crops like maize
and soybean. This article explores the strategic integration of alternative feed sources—including agro-
industrial by-products, insects, algae, and food waste—into animal diets. By repurposing biological "waste"
into high-value nutritional inputs, the industry can enhance circularity, reduce feed-food competition, and
lower greenhouse gas emissions. The study examines the nutritional profiles, processing requirements, and
economic viability of these alternatives, advocating for a transition toward a bio-based circular economy in

agriculture.
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animal nutrition, bio-resources.
Introduction

The global livestock sector is currently at a critical crossroads. As the human population continues to
expand toward an estimated 10 billion by mid-century, the demand for meat, milk, and eggs is projected to
rise by nearly 70%. Traditionally, this demand has been met through the intensification of production systems
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heavily reliant on "primary" feed sources—specifically soy and cereal grains. However, the environmental and
economic costs of this model are becoming increasingly unsustainable. The competition between "feed and
food"—where arable land is used to grow crops for animals rather than directly for human consumption—
presents a moral and logistical dilemma in a world facing food insecurity.

The Case for Sustainability. Sustainability in livestock farming is no longer a niche preference; it is a
structural necessity. Conventional feed production contributes significantly to deforestation, biodiversity loss,
and water scarcity. Furthermore, the volatility of global commodity markets makes farmers vulnerable to
price spikes in imported soy and corn. To mitigate these risks, the industry is turning toward the "Circular Bio-
economy" model. This approach views livestock not just as consumers of resources, but as essential recyclers
that can convert low-quality materials—unfit for human consumption—into high-quality protein.

The Potential of Agro-Industrial By-products. One of the most immediate opportunities lies in the
utilization of agro-industrial waste. Globally, billions of tons of by-products are generated annually from the
processing of sugar, oilseeds, fruits, and vegetables. For instance, sugar beet pulp, citrus pulp, and distillers'
dried grains with solubles (DDGS) are rich in fiber and energy. When properly processed, these materials can
replace a substantial portion of grain in ruminant diets. In many developing agricultural economies, these
materials are often discarded, leading to environmental pollution. Integrating them into feed rations not only
lowers production costs but also solves a waste management problem.

Emerging Frontiers: Insects and Algae. Beyond traditional by-products, "novel" proteins are gaining
traction. Insect larvae, such as the Black Soldier Fly (BSF), can be reared on organic waste streams, effectively
"upcycling" food waste into a nutrient-dense meal high in essential amino acids and lipids. Insects require
significantly less land and water than traditional crops and can be produced vertically in controlled
environments. Similarly, microalgae and macroalgae (seaweed) offer a promising frontier. Algae can be
cultivated on non-arable land using wastewater or saline water, producing high yields of omega-3 fatty acids
and proteins that are particularly beneficial for poultry and aquaculture.

Challenges to Adoption. Despite the clear benefits, the transition to alternative feeds is not without
hurdles. The primary concerns involve nutritional consistency, palatability, and safety. Many alternative
sources contain anti-nutritional factors (ANFs) that can inhibit digestion if not properly treated through heat,
fermentation, or enzymatic supplementation. Furthermore, regulatory frameworks must be updated to
ensure that "waste-to-feed" pathways do not introduce pathogens or heavy metals into the human food
chain.

Economic and Environmental Impact. The shift toward alternative feeds directly addresses the Carbon
Footprint of the livestock sector. By reducing the need for soy (often linked to South American deforestation)
and lowering the energy-intensive transport of feed ingredients, the industry can move toward "Net Zero"
targets. Economically, localized feed production using regional waste streams empowers smallholder farmers
and enhances national food sovereignty.

In conclusion, the integration of alternative feed sources and the clever utilization of biological waste
are the cornerstones of a resilient, modern livestock industry. By embracing these innovations, we can ensure
that animal agriculture contributes to a sustainable future rather than detracting from it.
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PRECISION AGRICULTURE AND IOT IN CROP MANAGEMENT: THE DIGITAL
TRANSFORMATION OF THE FIELD

Abstract

This article examines the integration of the Internet of Things (loT) and Precision Agriculture (PA) as a
transformative solution for global food security. By utilizing a network of interconnected sensors, GPS-guided
machinery, and real-time data analytics, farmers can transition from traditional uniform field management to
site-specific interventions. The study explores how loT devices monitor soil moisture, nutrient levels, and pest
infestations to optimize resource allocation. The integration of these technologies leads to significant
reductions in water and chemical usage while simultaneously increasing crop yields and promoting
environmental sustainability.
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Introduction

The global agricultural sector is currently facing a dual challenge: the necessity to feed a burgeoning
population—projected to reach nearly 10 billion by 2050—and the urgent requirement to mitigate the
environmental footprint of intensive farming. Traditional agricultural practices often rely on "blanket"
applications of water, fertilizers, and pesticides, regardless of the inherent variability within a single field. This
inefficiency not only inflates production costs but also contributes to soil degradation, water runoff, and
biodiversity loss. In response to these challenges, the paradigm of Precision Agriculture (PA), powered by the
Internet of Things (loT), has emerged as the cornerstone of the "Third Green Revolution."

The Role of 10T in Modern Farming

loT refers to a network of physical objects embedded with sensors, software, and other technologies
for the purpose of connecting and exchanging data with other devices and systems over the internet. In the
context of crop management, loT acts as the "nervous system" of the farm. High-precision sensors are
deployed across fields to measure variables such as ambient temperature, humidity, soil pH, and volumetric
water content. These sensors transmit data in real-time to centralized cloud platforms, where sophisticated
algorithms process the information to provide actionable insights.

Site-Specific Management and Resource Optimization

The fundamental philosophy of Precision Agriculture is "doing the right thing, in the right place, at the
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right time." By utilizing Global Positioning Systems (GPS) and Geographic Information Systems (GIS), farmers
can map their fields with centimeter-level accuracy. This spatial data allows for Variable Rate Technology
(VRT), which enables machinery to adjust the application of inputs on the fly.

For instance, rather than irrigating an entire 100-hectare plot uniformly, an loT-enabled system can
detect that a specific 5-hectare zone has higher clay content and retains more moisture. The system then
automatically reduces the water flow to that specific zone, preventing waterlogging and saving thousands of
gallons of water. Similarly, nitrogen sensors can identify areas of nutrient deficiency, ensuring that fertilizers
are only applied where they will provide the greatest return on investment.

Automation and Remote Sensing

Beyond ground-based sensors, the synergy between loT and Unmanned Aerial Vehicles (UAVs) or
drones has revolutionized crop monitoring. Drones equipped with multispectral cameras can fly over large
tracts of land, capturing data invisible to the human eye. The Normalized Difference Vegetation Index (NDVI)
is a key metric derived from this data, allowing farmers to assess plant health based on how the vegetation
reflects light.

This remote sensing capability provides a "macro" view that complements the "micro" view provided
by soil sensors. When an anomaly is detected—such as a sudden drop in NDVI indicating a localized pest
outbreak—the farmer receives an automated alert on their smartphone. This allows for localized "spot-
treatment" of pests, which is far more ecological than prophylactic spraying of the entire crop.

Economic and Environmental Sustainability

The shift toward digital crop management is not merely a technological luxury; it is an economic
necessity. As the costs of chemical inputs and energy rise, the efficiency gains provided by loT become critical
for farm profitability. Furthermore, the reduction in chemical runoff protects local watersheds from
eutrophication, and precise tilling reduces the carbon footprint of heavy machinery.

However, the transition to Precision Agriculture is not without hurdles. The "digital divide" remains a
significant barrier, as small-scale farmers in developing regions may lack the capital or the high-speed
connectivity required to implement these systems. Additionally, the massive influx of data creates a need for
enhanced cybersecurity and data privacy standards to protect the intellectual property of agricultural
producers.

Conclusion

The integration of IoT into Precision Agriculture represents a fundamental shift from intuition-based
farming to data-driven management. By harnessing the power of real-time monitoring and site-specific
intervention, the agricultural industry can move toward a more resilient and sustainable future. As Al and
machine learning continue to evolve, the predictive capabilities of these systems will only sharpen, allowing
for even greater harmony between technological productivity and environmental stewardship.
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Abstract
This article examines the increasingly blurred lines between agricultural production and political
strategy. In an era defined by climate instability and shifting global alliances, food has transitioned from a
basic commodity to a potent tool of "soft power" and a critical pillar of national security. The paper analyzes
how governmental subsidies, international trade agreements, and environmental regulations serve as
political instruments. Furthermore, it explores the impact of localized agricultural crises on global political
stability, arguing that modern statecraft is inseparable from the management of the food supply chain.
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Introduction

The relationship between the plow and the scepter is as old as civilization itself, yet in the year 2026,
the political dimensions of agriculture have reached a level of complexity previously unseen. Historically,
agricultural policy was viewed largely through the lens of domestic economic stability—ensuring that farmers
could earn a living and that urban populations remained fed and quiescent. However, the contemporary
landscape has transformed the farm into a geopolitical battlefield. Today, the ability of a nation to feed itself
and export surplus is no longer merely an economic metric; it is a primary determinant of its strategic
autonomy and international influence.

The Weaponization of Food Supply One of the most pressing issues in modern politics is the concept
of food as a strategic asset. We have witnessed how global supply chains, once thought to be indestructible
symbols of globalization, are remarkably fragile. When major agricultural exporters use grain or fertilizer
exports as leverage in diplomatic disputes, the ripple effects are felt in every corner of the globe. This "food
diplomacy"—or lack thereof—forces nations to re-evaluate their dependence on foreign imports. For many
developing nations, agricultural policy is now synonymous with survival, as political unrest frequently tracks
with the rising price of bread.

Subsidies and Trade Protectionism Internally, the politics of agriculture remains a volatile domestic
issue. In the European Union, the United States, and emerging economies, the allocation of agricultural
subsidies is a primary point of friction. These financial lifelines are often criticized by international trade
bodies as market distortions, yet they are politically indispensable for domestic leaders who rely on the rural
vote. The tension between "free trade" rhetoric and the reality of protectionist farm bills creates a paradoxical
environment where nations champion global markets while simultaneously insulating their own producers
from competition. This creates a friction point in international relations, often leading to protracted "trade
wars" that affect sectors far beyond the farm gate.

Climate Change and Regulatory Politics Perhaps the most significant driver of contemporary
agricultural politics is the environmental mandate. As governments push for "Green Deals" and carbon
neutrality, the agricultural sector has come under intense scrutiny. New regulations regarding nitrogen use,
livestock emissions, and land-use changes have sparked significant political backlash. Across various
continents, we see the rise of "agrarian populism," where farmers feel alienated by urban-centric
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environmental policies. The political challenge of 2026 is finding a middle ground: achieving the necessary
sustainability targets without dismantling the economic viability of the farming communities that sustain the
population.

Technological Sovereignty Finally, the politics of agriculture is increasingly a race for technological
dominance. The intellectual property surrounding genetically modified organisms (GMOs), CRISPR
technology, and precision farming data is the new frontier of international competition. Nations that control
the "source code" of the food supply—be it through patented seeds or proprietary satellite agricultural data—
wield immense power over those that do not. This has led to a push for "technological sovereignty" in
agriculture, with states investing heavily in domestic AgTech to ensure they are not beholden to foreign tech
giants for their caloric security.

In conclusion, agriculture is no longer a peripheral concern for the Ministry of Trade; it is a central
preoccupation for the Ministry of Defense and the Department of State. As we navigate the mid-2020s, the
stability of the global order will depend heavily on how effectively we manage the political, environmental,
and economic pressures weighing on the world’s farmers.

References:
Anderson, K. The Political Economy of Agricultural Protection. (2021, London: Routledge).
Brown, M. Global Food Security and International Relations. (2023, New York: Oxford University Press).
Ivanov, S. Digital Transformation in the Global Agrarian Sector. (2024, Sankt-Peterburg: Nauka).
Miller, R. Climate Change and the Future of Food Policy. (2022, Chicago: University of Chicago Press).
Petrov, A. Sustainable Agriculture and State Security. (2020, Sankt-Peterburg: Agro-Press).
Thompson, G. The Geopolitics of Bread: Grain as a Weapon. (2025, Toronto: Academic Press).

© Muhammetgulyyeva T., 2026

oV e wNeRE

UDC: 639.3.043.2
Orazgeldiyev N., lecturer
Hayytlyyeva K., student
Turkmen agricultural university named after S.A.Niyazov
Halymova G., student
Pedagogical secondary vocational school named after Berdimuhamet Annayev of Arkadag city

INNOVATIVE FEED FORMULATION FOR SUSTAINABLE FISH GROWTH

Abstract
As global aquaculture expands to meet the protein demands of a growing population, the reliance on
traditional marine-based feed ingredients like fishmeal and fish oil has become ecologically and economically
unsustainable. This article explores innovative feed formulation strategies designed to enhance growth
performance while minimizing environmental impact. Key developments include the integration of insect
meals, microbial proteins, and algae-based oils, alongside the use of precision nutrition and enzyme
supplementation. By optimizing the bioavailability of nutrients and reducing nitrogen and phosphorus
excretion, these innovative formulations represent a critical shift toward a circular bioeconomy in
aquaculture.
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Introduction

The global aquaculture industry is currently at a crossroads. Recognized as the fastest-growing food
production sector, it provides over half of the fish consumed by humans worldwide. However, the "Blue
Revolution" faces a significant bottleneck: the sustainability of its feed supply chain. Historically, carnivorous
and omnivorous farmed species have relied heavily on fishmeal (FM) and fish oil (FO) derived from wild-
captured forage fish. This "fish-in, fish-out" ratio has drawn intense scrutiny from environmentalists and
economists alike, as fluctuating prices and the depletion of wild stocks threaten the long-term viability of the
industry.

To achieve truly sustainable growth, the industry is pivoting toward Innovative Feed Formulation. This
involves a multi-faceted approach that goes beyond simple ingredient substitution; it requires a fundamental
understanding of fish physiology, the molecular basis of nutrient absorption, and the environmental footprint
of the entire lifecycle of the feed.

The Rise of Alternative Proteins

The primary goal of modern formulation is to decouple fish growth from marine ingredients. Plant-
based proteins, such as soybean meal and wheat gluten, were the first to be adopted. While successful to a
degree, they often contain anti-nutritional factors (ANFs) like phytates and saponins that can cause intestinal
inflammation in species like Atlantic salmon.

Innovative formulations now look toward the Circular Economy. Insect meal, particularly from the
Black Soldier Fly (Hermetia illucens), has emerged as a frontrunner. Insects can be reared on organic waste
streams, converting low-value byproducts into high-quality protein and lipid sources that naturally mimic the
diet of many wild fish. Furthermore, Single-Cell Proteins (SCPs) derived from bacteria, yeast, or fungi
fermented on carbon substrates offer a land-less, water-efficient alternative that provides essential amino
acids and immune-boosting beta-glucans.

Marine Oils and the Omega-3 Challenge

Growth is not the only metric for success; the nutritional quality of the final product—specifically the
presence of long-chain polyunsaturated fatty acids (EPA and DHA)—is paramount for human health. As fish
oil supplies dwindle, innovative feeds are incorporating Schizochytrium microalgae. These primary producers
of Omega-3s allow formulators to bypass the marine food chain entirely, providing the necessary fatty acids
directly to the fish without the risk of heavy metal bioaccumulation often found in wild-sourced oils.

Precision Nutrition and Functional Additives

The shift toward sustainability is also driven by Precision Nutrition. This involves using "Big Data" and
Al-driven modeling to tailor the feed's nutrient profile to the specific life stage, water temperature, and health
status of the fish. By matching the dietary amino acid profile exactly to the "Ideal Protein" requirement of the
species, formulators can significantly reduce nitrogen excretion into the surrounding water, preventing
eutrophication.

Moreover, the inclusion of functional additives—prebiotics, probiotics, and exogenous enzymes (like
phytase)—improves the digestibility of alternative ingredients. These additives support the gut microbiome,
enhancing the fish's innate immunity and reducing the need for antibiotic intervention, which is a cornerstone
of sustainable intensification.

Environmental and Economic Synergy

Ultimately, innovative feed formulation is an exercise in balancing the "Triple Bottom Line": Planet,
Protein, and Profit. While alternative ingredients may currently carry a higher price tag than subsidized plant
commodities, their environmental benefits—reduced land use, lower carbon footprint, and preservation of
marine biodiversity—are invaluable. As scaling technology matures, these innovations will ensure that
aquaculture can continue to feed the world without exhausting the very oceans that birthed the industry.
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THE IMPORTANCE OF APPLYING PHOSPHORUS FERTILIZER TO WINTER WHEAT

Abstract
This article examines the physiological and agronomic significance of phosphorus (P) nutrition in the

cultivation of winter wheat. Phosphorus is a critical macronutrient that governs energy transfer, root
development, and winter hardiness. The study outlines how strategic phosphorus application, particularly
during the early stages of growth, ensures robust plant establishment before dormancy and enhances yield
components such as grain number and weight. The article further discusses the challenges of phosphorus
mobility in soil and the modern methods used to optimize its uptake.
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Introduction

Winter wheat (Triticum aestivum) stands as one of the world’s most vital cereal crops, providing a
significant portion of the global caloric intake and serving as a cornerstone of food security. Achieving high
yields and grain quality in winter wheat is a complex process that depends heavily on the synergy between
genetics, climate, and mineral nutrition. Among the essential elements required for plant growth,
phosphorus (P) plays a uniquely foundational role, particularly in the life cycle of autumn-sown crops. Unlike
nitrogen, which is highly mobile and often associated with rapid vegetative surge, phosphorus is the "energy
currency" of the plant, driving the biochemical processes that allow wheat to survive harsh winters and thrive
in the spring.

The Physiological Role of Phosphorus

Phosphorus is a primary component of Adenosine Triphosphate (ATP), the molecule responsible for
energy storage and transfer within plant cells. For winter wheat, this energy is paramount during the initial
phases of germination and tillering. Without adequate P, the metabolic processes required for cell division
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and expansion are stunted. Furthermore, phosphorus is a structural element of nucleic acids (DNA and RNA)
and phospholipids, which constitute the cell membranes. In the context of winter wheat, healthy cell
membranes are essential for cold hardening—the process by which the plant adjusts its internal chemistry
to prevent freezing damage.

Root Development and Winter Survival

One of the most visible impacts of phosphorus application is the stimulation of the root system. Winter
wheat must develop a deep and branched root network before the soil freezes. Phosphorus encourages the
growth of primary and lateral roots, allowing the plant to anchor itself firmly and access moisture from deeper
soil profiles. A robust root system acts as a carbohydrate reservoir; these stored sugars are vital for the plant
to resume growth quickly once temperatures rise in the spring. In many regions, "winterkill" is not merely a
result of cold temperatures but a consequence of poor phosphorus nutrition, which leaves the plant with a
shallow, weak root system incapable of surviving soil heaving and desiccation.

The Challenge of Phosphorus Mobility

A significant hurdle in wheat production is that phosphorus is largely immobile in the soil. Unlike
nitrates, which move with soil water, phosphate ions (PO43") tend to bind tightly to soil particles, particularly
in soils that are highly acidic or highly alkaline. This "fixation" means that even if a soil test shows high total
phosphorus, the amount available to the wheat roots may be insufficient. Therefore, the timing and
placement of phosphorus fertilizer are critical. Applying P-fertilizer during sowing (starter fertilization) places
the nutrient in the immediate vicinity of the developing seedling, ensuring that the young, limited root system
can access it immediately.

Synergistic Effects and Yield Components

Phosphorus does not work in isolation. It enhances the plant's ability to utilize nitrogen and potassium
more efficiently. In winter wheat, the number of productive tillers—the stems that actually produce grain
heads—is determined largely in the autumn and early spring. Phosphorus deficiency during these windows
leads to "blind" tillers or a reduction in the number of spikelets per head. Research consistently shows that
while nitrogen may increase the size of the plant, phosphorus ensures that the plant is structurally sound
enough to support heavy grain loads, thereby preventing lodging and maximizing the Harvest Index.

Environmental and Economic Considerations

In the modern agricultural landscape, the application of phosphorus must be balanced with
environmental stewardship. Over-application can lead to runoff and the eutrophication of water bodies.
However, under-application leads to soil mining, where the crop removes more nutrients than are returned,
eventually degrading the land's productivity. Precision agriculture, using soil mapping and variable rate
technology, allows farmers to apply phosphorus exactly where it is needed, ensuring that the winter wheat
crop receives optimal nutrition while minimizing the ecological footprint.

In conclusion, phosphorus is not merely a supplement but a fundamental requirement for winter
wheat. From the first spark of germination to the final hardening of the grain, phosphorus governs the vital
transitions that turn a seedling into a high-yielding crop. As global demand for wheat continues to rise,
understanding and managing phosphorus nutrition remains a top priority for agronomists and producers
worldwide.
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Abstract
Apricot cultivation faces significant threats from wood-boring insects, primarily within the families

Buprestidae and Cerambycidae. These pests compromise the structural integrity of the tree and disrupt
nutrient transport, often leading to rapid orchard decline. This article explores an Integrated Pest
Management (IPM) framework tailored for Prunus armeniaca. By synthesizing biological, cultural, and
targeted chemical interventions, growers can reduce reliance on broad-spectrum insecticides. Key strategies
include the use of pheromone monitoring, selection of resistant rootstocks, and the application of
entomopathogenic nematodes. The article emphasizes a holistic approach to maintain orchard longevity and
environmental health.

Keywords:
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Introduction

The apricot (Prunus armeniaca) is a stone fruit of immense economic and nutritional value, prized for
its versatility in both fresh and processed markets. However, the sustainability of apricot orchards is
increasingly threatened by wood-boring insects. Unlike leaf-feeding pests, wood-borers spend the majority
of their life cycle hidden within the trunk, branches, or roots of the tree. This cryptic lifestyle makes them
exceptionally difficult to detect and control, often resulting in "sudden death" syndrome where a seemingly
healthy tree collapses due to internal structural failure or girdling.

The most notorious among these pests are the Flatheaded Woodborers (e.g., Capnodis tenebrionis)
and various species of Clearwing Moths and Bark Beetles. In Mediterranean and Central Asian climates, where
apricot production is concentrated, rising temperatures and prolonged drought periods have exacerbated the
susceptibility of orchards. Drought-stressed trees release specific volatile organic compounds (VOCs) that act
as beacons for adult borers seeking a host. Once the larvae penetrate the bark, they feed on the cambium
and xylem, effectively severing the tree's vascular system.
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The IPM Philosophy in Apricot Orchards Integrated Pest Management (IPM) represents a shift from
reactive chemical spraying to a proactive, ecosystem-based strategy. For wood-borers, this is particularly vital
because once a larva is deep inside the wood, contact insecticides are largely ineffective. An effective IPM
program for apricots is built on four pillars: prevention, monitoring, intervention, and evaluation.

Cultural Control: The First Line of Defense The foundation of IPM is the maintenance of tree vigor.
Healthy apricot trees possess natural defense mechanisms, such as resin or "gum" production, which can
drown or push out invading larvae. Proper irrigation management is paramount; even short periods of water
stress can lower the tree's internal pressure, making it easier for borers to establish. Furthermore,
sanitation—the removal and burning of infested wood—is critical. Deadwood serves as a reservoir for future
generations of beetles.

Monitoring and Thresholds Effective management requires knowing exactly when adults are active.
Use of yellow sticky traps and pheromone-baited traps allows growers to track the emergence of adult beetles
and moths. In the case of the Flatheaded Root Borer, monitoring ground temperatures is also essential, as
adults emerge from the soil when temperatures stabilize above 20°C. By identifying these "peak windows,"
growers can time their interventions to hit the pests during their brief vulnerable stage—the egg and neonate
larva phase—before they enter the wood.

Biological and Innovative Interventions Biological control offers a sustainable alternative to traditional
chemistry. Entomopathogenic nematodes (EPNs), such as Steinernema species, have shown promise when
applied to the soil or trunk bases. these microscopic organisms seek out borer larvae in their galleries and kill
them via symbiotic bacteria. Additionally, the use of "attract and kill" stations, which combine pheromones
with a small dose of insecticide, can significantly reduce adult populations without broad environmental
contamination.

Chemical Control: A Targeted Approach While IPM seeks to minimize chemicals, they remains a tool
for high-pressure situations. However, the focus has shifted toward systemic insecticides applied via trunk
injections or soil drenching. These methods ensure the active ingredient is present within the sap of the tree,
targeting the larvae directly as they feed, while sparing beneficial pollinators and predatory insects that reside
on the foliage.

In conclusion, managing wood-borers in apricot orchards requires a long-term commitment to orchard
health. By integrating resistant rootstocks, precise monitoring, and biological enhancements, producers can
protect their investment and ensure the continued productivity of Prunus armeniaca in an era of changing
climatic pressures.
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THE ECONOMIC IMPACT OF LOGISTICS AND TRANSIT TRANSPORT CORRIDORS

Abstract

This article examines the multifaceted economic role of logistics and transit transport corridors (TTCs)
in the modern globalized economy. As trade barriers decrease, the efficiency of physical movement becomes
the primary determinant of national competitiveness. The study explores how TTCs act as catalysts for
regional development, investment attraction, and the integration of developing economies into global value
chains. By analyzing infrastructure synergy and digital transformation within these corridors, the paper
highlights the transition from simple transport routes to integrated economic zones.
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supply chain management, regional integration.

Introduction

The global economic landscape of the 21st century is defined not merely by what nations produce, but
by how efficiently they can move those goods across borders. In this context, logistics and transit transport
corridors (TTCs) have emerged as the backbone of international commerce. A transit corridor is no longer
viewed as just a strip of asphalt or a length of rail; it is a sophisticated socio-economic system that integrates
transport infrastructure, digital data flows, legal frameworks, and value-added services.

The Evolution of the Corridor Concept Historically, transport routes were designed for point-to-point
delivery. However, the shift toward "just-in-time" manufacturing and the explosion of e-commerce have
necessitated a transition toward "smart" corridors. These modern corridors reduce the "economic distance"
between markets. Economic distance refers to the cost and time required to move goods, which is often a
more significant barrier to trade than geographical mileage or even customs tariffs. For landlocked developing
countries, the efficiency of these corridors is a matter of national economic survival, determining whether
their products remain competitive in the global marketplace.

Direct and Indirect Economic Multipliers The economic impact of TTCs can be categorized into direct,
indirect, and induced effects. Directly, the construction and maintenance of high-capacity railways, highways,
and ports create massive employment opportunities and stimulate the construction industry. Logistical
hubs—such as dry ports and distribution centers—generate revenue through warehousing, packaging, and
freight forwarding services.

Indirectly, the presence of a stable transit corridor lowers the cost of inputs for local industries. When
transport costs drop, domestic manufacturers can source raw materials more cheaply and reach a broader
consumer base. This "agglomeration effect" leads to the formation of industrial clusters along the corridor.
For instance, an agricultural region connected to a high-speed transit line can shift from subsistence farming
to high-value export-oriented agribusiness, as perishable goods can now reach international ports within
hours rather than days.
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Institutional and Digital Integration A significant portion of a corridor's impact depends on "soft"
infrastructure. This includes the harmonization of customs procedures, the implementation of Electronic Data
Interchange (EDI) systems, and the reduction of bureaucratic bottlenecks. A corridor that is physically perfect
but institutionally broken—characterized by long border delays and redundant inspections—will fail to attract
transit volume. Therefore, the economic success of a corridor is tied to digital transformation. Blockchain
technology and loT (Internet of Things) tracking now allow for real-time visibility, reducing insurance
premiums and capital tied up in transit.

Regional Development and Geopolitics Furthermore, transit corridors serve as instruments of regional
integration. By linking multiple countries, corridors foster diplomatic cooperation and shared economic
interests. They allow smaller economies to plug into global supply chains that would otherwise be
inaccessible. However, this reliance also brings vulnerability; disruptions in one segment of the corridor can
have a cascading effect on the entire regional economy. The strategic development of transit corridors, such
as the Middle Corridor or the North-South Transport Corridor, illustrates how nations are positioning
themselves as vital "land bridges" to capture a share of the global transit fee revenue and stimulate domestic
regional growth.

In conclusion, the economic impact of logistics and transit transport corridors extends far beyond the
transport sector. They are fundamental drivers of GDP growth, architectural frameworks for industrial policy,
and essential tools for modernizing the national economy in an increasingly interconnected world.
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THE ROLE OF INVESTMENT IN SUSTAINABLE ECONOMIC DEVELOPMENT

Abstract
This article examines the strategic significance of investment as a primary catalyst for long-term,
sustainable economic growth. By analyzing the transition from purely profit-driven capital allocation to
Environmental, Social, and Governance (ESG) integrated investments, the study highlights how capital flow
dictates the pace of technological innovation and structural transformation. From a macroeconomic
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perspective, investment acts as the bridge between current savings and future productivity, enabling the
development of green infrastructure and human capital. The analysis concludes that a stable investment
climate, supported by transparent regulatory frameworks, is essential for achieving the Sustainable
Development Goals (SDGs) and ensuring intergenerational economic equity.
Keywords:
investment, sustainable development, ESG, capital formation, green finance,
economic growth, human capital.

Main Part

Investment is the fundamental engine of Capital Formation, providing the necessary resources to
expand an economy’s productive capacity. In the context of sustainable development, the focus has shifted
from "Quantity" to "Quality" of investment. Sustainable growth requires a shift in capital toward sectors that
provide long-term value without depleting natural resources. This involves significant Fixed Capital
Investment in renewable energy, efficient public transport, and waste management systems. Economically,
these investments create a "Multiplier Effect," where initial spending leads to increased employment, higher
household income, and a broader tax base, ultimately fostering a resilient and self-sustaining economic
ecosystem.

The emergence of ESG (Environmental, Social, and Governance) Investing has redefined the global
financial landscape. Modern investors no longer view financial returns in isolation; they evaluate the
"Externalities" of their portfolios. By prioritizing companies with low carbon footprints and ethical
governance, investment acts as a market-based regulatory mechanism that rewards sustainability. This shift
is crucial for mitigating the systemic risks associated with climate change and social inequality. From a
management perspective, firms that attract sustainable investment enjoy a lower Cost of Equity, as they are
perceived to be more resilient to future regulatory shifts and environmental shocks.

Furthermore, the role of Human Capital Investment is a critical, yet often overlooked, component of
sustainable development. Funding for education, vocational training, and healthcare is an investment in the
"Intangible Assets" of a nation. A highly skilled workforce is essential for driving the "Knowledge Economy"
and implementing complex green technologies. Macroeconomic data consistently shows that countries with
high levels of investment in human capital experience more stable growth rates and are better equipped to
navigate the "Digital Transformation." By improving labor productivity, these investments ensure that
economic growth is inclusive and that the benefits are distributed across all levels of society.

Finally, the relationship between Foreign Direct Investment (FDI) and sustainable development is vital
for developing and transitioning economies. FDI brings not only financial liquidity but also "Technology
Transfer" and managerial expertise. For a nation to achieve sustainable growth, it must create an "Investment
Climate" that encourages long-term commitments over speculative "Hot Money." This requires legal
certainty, protection of intellectual property, and the elimination of corruption. When aligned with national
development strategies, FDI can catalyze the growth of local industries, integrate domestic firms into global
value chains, and provide the infrastructure necessary for a modern, diversified, and sustainable economy.

Conclusion

Investment is the strategic bridge that connects today's resources to tomorrow's prosperity. Its role in
sustainable economic development is multifaceted, encompassing the physical infrastructure of the green
transition, the ethical framework of ESG finance, and the intellectual power of human capital. As the global
economy faces unprecedented environmental and social challenges, the ability to mobilize and direct
investment toward sustainable outcomes will be the defining factor in national and corporate success. By
viewing investment as a tool for long-term value creation rather than short-term gain, society can ensure a
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trajectory of growth that is both robust and enduring.
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ECONOMIC STRATEGIES FOR MAINTAINING STABILITY UNDER GLOBAL ECONOMIC CRISES

Abstract

This article examines the multifaceted approaches required to sustain national economic stability
amidst the increasing frequency and intensity of global economic crises. By analyzing the interplay between
fiscal discipline, monetary flexibility, and structural diversification, the study identifies key resilience factors.
It highlights the transition from reactive "crisis management" to proactive "stability frameworks,"
emphasizing the role of digital transformation and sustainable resource management. The findings suggest
that a hybrid model of state intervention and market-led innovation is essential for navigating the volatility of
the 2020s.
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Introduction

The global economic landscape of the mid-2020s has been defined by a state of "polycrisis"—a
convergence of geopolitical tensions, environmental disruptions, and the lingering aftereffects of late-20th-
century financial models. Maintaining economic stability in such an environment is no longer a matter of
simple budget balancing; it requires a sophisticated, multi-layered strategy that anticipates shocks rather than
merely reacting to them. Stability, in this context, refers to the ability of a national economy to maintain
steady growth, low inflation, and high employment levels despite external volatility.

Historically, economic crises were often localized or limited to specific sectors, such as the 2008 housing
market collapse. However, the modern interconnectedness of global trade and digital finance means that a
disruption in one region can trigger a domino effect across the globe within hours. To counter this, nations
must adopt a strategy rooted in Economic Resilience.
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The Pillar of Fiscal and Monetary Coordination
One of the most critical strategies for stability is the synchronization of fiscal and monetary policies.
During periods of global downturn, the traditional instinct is to tighten budgets to reduce debt. However,

contemporary economic theory suggests that "counter-cyclical" spending is vital. By investing in
infrastructure and human capital during a crisis, governments can stimulate demand and prevent a complete
market freeze. This must be balanced with the independence of central banks. When inflation spikes due to
global supply chain issues, the ability to adjust interest rates without political interference remains the
primary tool for price stability.

Structural Diversification and Self-Sufficiency

Dependency on a single export or a single trading partner is perhaps the greatest vulnerability a nation
can possess. The crises of the early 2020s demonstrated that "just-in-time" supply chains are fragile. Stability
strategies now prioritize "just-in-case" models, which involve diversifying trade routes and investing in
domestic production of critical goods, such as semiconductors, energy, and food. Diversification is not merely
about having different products; it is about having different types of markets. Transitioning from a resource-
based economy to a knowledge-based or service-oriented economy provides a buffer when commodity prices
plummet.

Digital Transformation as a Stability Tool

The integration of Artificial Intelligence and Fintech into national economic planning has revolutionized
crisis management. Real-time data analytics allow policymakers to detect anomalies in consumer spending
or capital flows long before they manifest as a full-blown recession. Furthermore, a robust digital economy
allows for "business continuity" even when physical movement is restricted or traditional logistics fail. Digital
currencies and blockchain technology also offer new avenues for secure, transparent financial transactions
that are less susceptible to the failures of traditional banking intermediaries.

Social Safety Nets and Human Capital

True economic stability cannot exist without social stability. High levels of inequality act as an
accelerant for economic crises, leading to civil unrest and the collapse of consumer confidence. Therefore, an
essential economic strategy is the reinforcement of social safety nets. This includes flexible unemployment
benefits, universal healthcare access, and retraining programs for workers displaced by shifting global trends.
When the workforce feels secure, the "velocity of money" (the rate at which money is exchanged in an
economy) remains higher, preventing the stagnation that characterizes deep depressions.

In conclusion, maintaining stability under global economic crises in 2026 requires a departure from
rigid 20th-century dogmas. It demands an agile framework that combines technological foresight, strategic
domestic investment, and a commitment to social equity. As we move further into this decade, the nations
that thrive will be those that view stability not as a static state, but as a dynamic process of constant
adaptation and courageous structural reform.
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ARTIFICIAL INTELLIGENCE AND THE EVOLUTION OF MACHINE LEARNING:
STRATEGIC TRENDS AND ECONOMIC HORIZONS

Abstract

This article evaluates the rapid progression of Artificial Intelligence (Al) and Machine Learning (ML),
focusing on the shift from narrow, task-specific models to Large Language Models (LLMs) and Generative Al.
By analyzing the integration of Neural Networks and Deep Learning into industrial workflows, the study
highlights how Al optimizes decision-making and operational efficiency. From an economic perspective, Al is
transforming the labor market and creating high-growth sectors in data engineering and algorithmic auditing.
The analysis concludes that the strategic adoption of Al, balanced with robust ethical frameworks and
"Human-in-the-Loop" systems, is essential for maintaining competitive advantage and driving innovation in
the global digital economy.

Keywords:
artificial intelligence, machine learning, deep learning, generative Al, neural networks,
data science, algorithmic efficiency, automation.

Main Part

Artificial Intelligence has moved beyond a theoretical discipline to become a primary driver of
industrial productivity. The core of this evolution lies in Machine Learning (ML), particularly the transition
from "Supervised Learning" to "Self-Supervised" and "Reinforcement Learning." In a management context,
ML allows organizations to move from descriptive analytics (what happened) to predictive analytics (what
will happen). This shift enables proactive supply chain adjustments and precision marketing, drastically
reducing the "Cost of Error" in high-stakes environments. The scalability of these models, hosted on cloud
infrastructure, ensures that Al-driven insights are available in real-time, allowing firms to pivot their
strategies with unprecedented agility.

The most significant structural trend in recent years is the rise of Deep Learning and "Transformer"
architectures. These neural networks mimic the human brain's hierarchical processing, allowing machines to
understand context, nuance, and complex patterns in unstructured data. The economic impact is most visible
in the "Generative Al" sector, where models can produce high-quality text, code, and media. For the software
development and creative industries, this represents a massive "Productivity Multiplier," reducing the time
required for routine tasks and allowing human workers to focus on high-level architectural and strategic
problems. However, this requires a significant investment in "Data Governance" to ensure that the training
sets are unbiased and legally compliant.

Furthermore, the trend toward "Edge Al" and "TinyML" is decentralizing intelligence from massive data
centers to local devices. By processing data directly on sensors, smartphones, or industrial machinery,
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companies can achieve ultra-low latency and enhanced data privacy. From an operational perspective, Edge
Al is critical for autonomous systems—such as self-driving vehicles or robotic assembly lines—where a delay
of even a few milliseconds can have catastrophic consequences. This "Localized Intelligence" reduces the
bandwidth costs associated with cloud computing and enables the functionality of the Internet of Things (loT)
in remote or bandwidth-constrained environments, opening new markets in precision agriculture and
remote healthcare.

Despite the technical triumphs, the future of Al management is increasingly focused on "Explainable
Al" (XAl) and "Ethics-by-Design." As algorithms begin to influence critical areas like credit scoring, hiring, and
medical diagnostics, the "Black Box" nature of traditional deep learning becomes a legal and social liability.
Organizations are now prioritizing models that provide transparent reasoning for their outputs. This focus on
"Algorithmic Accountability" is not just a regulatory requirement but a business necessity to maintain
consumer trust. Companies that lead in ethical Al deployment are finding it easier to navigate the complex
global regulatory landscape (such as the EU Al Act), thereby securing a long-term "License to Operate" in a
highly scrutinized technological environment.

Conclusion

The evolution of Artificial Intelligence and Machine Learning is redefining the boundaries of human-
machine collaboration. By moving from rigid algorithms to adaptive, self-learning systems, Al is providing the
tools necessary to solve the world's most complex logistical and scientific challenges. The economic transition
toward an Al-driven society requires a strategic balance between rapid technological deployment and
rigorous ethical oversight. As Al continues to permeate every sector of the global economy, its role as the
ultimate catalyst for innovation and efficiency will only grow, making Al literacy an essential skill for the
leaders of tomorrow.
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CLOUD COMPUTING: THE STRATEGIC ARCHITECTURE OF MODERN
ENTERPRISE AND DIGITAL INFRASTRUCTURE

Abstract
This article examines the economic and operational impact of cloud computing on global business
models and digital ecosystems. By analyzing the transition from on-premise infrastructure to Infrastructure-
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as-a-Service (laaS), Platform-as-a-Service (PaaS), and Software-as-a-Service (SaaS), the study highlights how
cloud technology democratizes access to high-performance computing. From an economic perspective, the
shift from Capital Expenditure (CAPEX) to Operational Expenditure (OPEX) provides firms with
unprecedented financial agility and scalability. The analysis concludes that cloud integration is no longer a
competitive advantage but a fundamental requirement for operational resilience, data-driven management,
and the rapid deployment of Artificial Intelligence (Al) solutions.
Keywords:
cloud computing, laaS, PaaS, Saas, digital transformation, scalability, distributed systems,
cybersecurity, data management.

Main Part

Cloud computing represents a paradigm shift in how computing power, storage, and software are
delivered and consumed. At its core, the cloud leverages "Virtualization" to decouple software from physical
hardware, allowing multiple virtual instances to run on a single physical server. This structural efficiency is
the primary driver of the "Shared Responsibility" model, where cloud service providers (CSPs) manage the
underlying infrastructure while users focus on application deployment. Economically, this eliminates the
need for massive upfront investments in data centers and server maintenance. For startups and small-to-
medium enterprises (SMEs), the cloud acts as an "Equalizer," providing the same computational muscle as
multinational corporations through a "pay-as-you-go" pricing model.

The strategic importance of the cloud lies in its "Elasticity" —the ability to scale resources up or down
in real-time based on demand. In traditional systems, organizations had to over-provision hardware to handle
peak traffic, leading to significant "Idle Asset" costs. Cloud architectures, particularly through "Serverless
Computing" and "Containers" (like Docker and Kubernetes), allow for automated resource allocation. This
ensures that a company only pays for the exact amount of CPU and storage used at any given second. From
a management standpoint, this flexibility reduces the "Time-to-Market" for new products, as developers can
provision complex environments in minutes rather than weeks, accelerating the "Innovation Cycle" and
increasing the firm’s overall agility.

In the era of Big Data and Artificial Intelligence, the cloud serves as the essential "Data Lake" where
massive datasets are stored and processed. The sheer volume of data required to train Machine Learning
(ML) models makes local storage impractical for most organizations. Cloud providers offer integrated Al and
analytics tools that allow businesses to extract "Actionable Insights" from raw data without employing a
massive team of infrastructure engineers. This "Data Democratization" enables real-time decision-making
and predictive analytics, which are critical for supply chain optimization and personalized marketing.
Furthermore, the global distribution of cloud "Availability Zones" ensures low-latency access for users
worldwide, facilitating the expansion of digital services into new geographical markets.

However, the transition to the cloud introduces new challenges in "Cybersecurity" and "Data
Sovereignty." As sensitive information moves off-site, organizations must implement robust encryption and
Identity and Access Management (IAM) protocols to protect their digital assets. From a regulatory
perspective, companies must navigate complex laws regarding where data is physically stored (e.g., GDPR in
Europe). Despite these challenges, the "Resilience" provided by the cloud—including automated backups and
disaster recovery—far exceeds the capabilities of most private data centers. By distributing data across
multiple redundant locations, the cloud ensures "Business Continuity" even in the event of local hardware
failures or natural disasters, effectively de-risking the organization’s digital operations.
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Conclusion

Cloud computing is the invisible backbone of the 21st-century economy, providing the scalable and
resilient infrastructure required for digital transformation. By shifting the financial burden from fixed assets
to flexible services, it allows organizations to focus on their core competencies and innovative output. As
technologies like Edge Computing and Quantum Cloud emerge, the strategic role of distributed systems will
only deepen. For any modern enterprise, the adoption and optimization of cloud systems are essential steps
toward securing a sustainable and competitive position in an increasingly interconnected global market.
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DIGITAL ACCOUNTING: THE STRATEGIC ROLE OF AUTOMATED SYSTEMS

Abstract
This article evaluates the transformative impact of digital accounting and automation on modern

financial management. By analyzing the transition from manual bookkeeping to cloud-based, Al-driven
platforms, the study highlights the significant increase in data accuracy and operational speed. From an
economic perspective, automation shifts the role of the accountant from a "data entry clerk" to a "strategic
advisor," allowing firms to leverage real-time financial intelligence for better decision-making. The analysis
concludes that the integration of automated systems is a critical factor in reducing overhead costs, ensuring
regulatory compliance, and enhancing the overall agility of the corporate financial structure.

Keywords:

digital accounting, robotic process automation (RPA), financial technology (FinTech), cloud accounting,
data accuracy, strategic management, automated auditing.

Main Part
The evolution of Digital Accounting is centered on the elimination of repetitive, manual tasks through
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Robotic Process Automation (RPA). Traditionally, accounting departments spent a vast majority of their time
on data entry, invoice processing, and bank reconciliations. Automated systems now utilize Optical Character
Recognition (OCRs) to scan and categorize financial documents with nearly 100% accuracy. This structural
shift drastically reduces the "Human Error" factor, which is often a major source of financial discrepancy.
Economically, RPA allows a lean accounting team to handle a high volume of transactions, effectively
decoupling the company’s administrative costs from its growth in transaction volume.

The implementation of Cloud-Based Accounting Systems has revolutionized the "Real-Time
Availability" of financial data. Unlike legacy desktop software, cloud platforms allow multiple stakeholders to
access synchronized financial records from any location. This connectivity is essential for the modern
"Remote Work" environment and for multinational organizations managing disparate departments. From a
management standpoint, cloud accounting facilitates Continuous Accounting, where financial statements are
updated in real-time rather than at the end of a month or quarter. This allows executives to respond to
market fluctuations or cash flow shortages with immediate, data-backed interventions, rather than waiting
for historical reports.

Furthermore, the integration of Artificial Intelligence (Al) and Machine Learning (ML) into accounting
software enables "Predictive Analytics." Modern systems can analyze historical spending patterns to forecast
future cash flows and identify anomalous transactions that might indicate fraud or embezzlement. This
proactive "Automated Auditing" provides a level of security and oversight that was previously impossible
without expensive, manual internal audits. For investors, the presence of Al-driven compliance tools
increases "Transparency" and reduces the perceived risk of the organization, potentially leading to more
favorable valuation multiples and credit ratings.

Finally, the transition to digital accounting changes the "Human Capital" requirements of the finance
department. Accountants are no longer required to be experts in manual ledger entry; instead, they must be
proficient in Data Interpretation and Systems Management. This shift enhances the professional value of the
accountant, who can now focus on high-level strategic planning, tax optimization, and financial modeling. As
governments worldwide increasingly move toward Electronic Invoicing (e-invoicing) and digital tax reporting,
the adoption of automated systems has become a mandatory requirement for regulatory compliance.
Organizations that lead in digital adoption not only save on operational costs but also secure a significant
advantage in "Information Velocity" over their slower, traditional competitors.

Conclusion

Digital accounting and automated systems are the primary architects of the modern, efficient finance
department. By automating the mundane and securing the complex, these technologies allow businesses to
operate with a level of precision and speed that was previously unimaginable. The strategic role of
automation lies in its ability to turn raw data into a competitive asset, enabling leaders to make informed
decisions in a rapidly changing global economy. As we move further into the digital age, the ability to
integrate and optimize these automated systems will be the hallmark of successful financial leadership.
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THE STRATEGIC IMPORTANCE OF TRANSITIONING TO INTERNATIONAL
FINANCIAL REPORTING STANDARDS (IFRS)

Abstract
This article analyzes the multifaceted significance of adopting International Financial Reporting
Standards (IFRS) within the global economic landscape. As capital markets become increasingly
interconnected, the transition from National Accounting Standards (NAS) to IFRS serves as a critical
mechanism for enhancing financial transparency, comparability, and investor confidence. The study
examines the microeconomic benefits, such as reduced costs of capital and improved internal management,
as well as the macroeconomic impacts on Foreign Direct Investment (FDI). The analysis concludes that the
adoption of IFRS is not merely a technical accounting shift but a strategic imperative for nations and
corporations seeking to integrate into the global financial architecture and achieve long-term economic
sustainability.
Keywords:
IFRS, financial transparency, global capital markets, accounting harmonization, investor confidence,
financial reporting, economic integration.

Main Part

The transition to International Financial Reporting Standards (IFRS) is driven by the need for a
"common financial language" in an era of globalized trade. IFRS provides a standardized framework that
allows investors to compare the financial performance of companies across different jurisdictions with high
precision. Without this harmonization, cross-border investment is hindered by the "Information Asymmetry"
caused by varying national accounting rules. By adopting IFRS, a country signals its commitment to
international best practices, which significantly enhances the Comparability of financial statements. This
transparency is a prerequisite for attracting institutional investors who require standardized data to perform
risk assessments and valuation modeling.

From a corporate management perspective, the importance of IFRS lies in the optimization of the Cost
of Capital. Companies that report under IFRS often enjoy a lower risk premium because their financial
disclosures are perceived as more reliable and easier to audit by international standards. Furthermore, for
multinational corporations, using a single accounting standard across all subsidiaries simplifies the
consolidation of financial results. This reduces the administrative burden and operational costs associated
with maintaining multiple sets of books for different regulatory environments. The transition encourages a
shift from "Rules-Based" accounting to "Principles-Based" accounting, which requires a deeper professional
judgment and reflects the true economic substance of transactions rather than just their legal form.

At the macroeconomic level, the adoption of IFRS is a powerful catalyst for Foreign Direct Investment
(FDI). When a nation aligns its accounting standards with the global benchmark, it lowers the "entry barriers"
for foreign firms and financial institutions. This alighment is often a key requirement for joining international
organizations or securing favorable terms from global credit rating agencies. Moreover, the rigorous
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disclosure requirements of IFRS act as a deterrent to financial fraud and corporate malfeasance. By improving
the quality of financial information, IFRS strengthens the overall integrity of the domestic banking sector and
capital markets, fostering an environment conducive to sustainable business growth and economic stability.

However, the transition to IFRS is a complex process that requires significant investment in Human
Capital and infrastructure. It necessitates the retraining of accountants, auditors, and regulators to
understand the nuances of fair value measurements and complex financial instruments. Despite these initial
challenges, the long-term benefits far outweigh the costs. The transition facilitates "Financial Inclusion" on a
global scale, allowing local enterprises to compete for capital on a level playing field with international peers.
As more countries move toward IFRS, the synergy of a unified reporting system continues to reduce market
volatility and enhance the efficiency of global resource allocation, making it the bedrock of modern
international finance.

Conclusion

The transition to International Financial Reporting Standards is a transformative step toward global
economic integration and financial excellence. By prioritizing transparency and comparability, IFRS
empowers investors, streamlines corporate management, and bolsters national economic resilience. In a
world where data is the most valuable asset, the ability to communicate financial information clearly and
consistently through IFRS is essential for any entity aiming to thrive in the competitive global marketplace.
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DEVELOPING HUMAN CAPITAL AS A KEY FACTOR FOR ECONOMIC GROWTH

Abstract
This article examines the critical role of human capital development in fostering sustainable economic
growth in the modern global economy. As traditional factors of production like land and physical labor yield
diminishing returns, the intellectual and creative capacities of the population become the primary drivers of
innovation and productivity. The study analyzes the correlation between investments in education,
healthcare, and professional training with the overall GDP growth of nations. It concludes that a strategic
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focus on human capital is not merely a social obligation but a fundamental economic necessity for
competitiveness in the 21st century.
Keywords:
human capital, economic growth, innovation, education, labor productivity,
investment, sustainable development.

Introduction

The evolution of economic thought has undergone a significant transformation over the last century.
While the classical school of economics emphasized physical capital, land, and labor as the primary pillars of
wealth creation, the contemporary landscape—often referred to as the "Knowledge Economy"—places
human capital at the very center of development. Human capital represents the totality of knowledge, skills,
health, and values embodied in individuals, which can be utilized to create economic value.

The Shift from Physical to Intellectual Assets

In the early industrial era, a nation's strength was measured by its coal reserves, steel production, and
the size of its factory workforce. However, the technological revolutions of the late 20th and early 21st
centuries have fundamentally altered this metric. Today, the most prosperous nations are those that have
successfully transitioned from resource-based economies to innovation-driven ones. This transition is
predicated entirely on the quality of human capital.

When we speak of developing human capital, we are discussing a long-term investment strategy. Unlike
physical machinery, which depreciates over time, human capital has the unique potential to appreciate.
Through continuous learning and adaptation, the workforce becomes more efficient, capable of solving
complex problems, and adept at utilizing emerging technologies such as Artificial Intelligence and
biotechnology.

Education: The Foundation of Growth

Education is the most visible and measurable component of human capital. It is the mechanism through
which specialized knowledge is transferred across generations and refined. Statistically, there is a direct
positive correlation between the average years of schooling in a population and its long-term economic
performance. However, modern economic growth requires more than just "basic" education. It demands a
curriculum that aligns with the needs of the market—prioritizing STEM (Science, Technology, Engineering,
and Mathematics), critical thinking, and digital literacy.

Furthermore, the concept of "Life-long Learning" has become essential. In an age where industry
requirements change every few years, the ability of a country to provide robust vocational training and adult
education systems determines its resilience against economic shifts and automation.

Health as an Economic Variable

A common oversight in economic planning is the neglect of the "health" aspect of human capital. A
workforce that suffers from poor health, high stress, or inadequate nutrition is inherently less productive.
Chronic diseases and low life expectancy drain national budgets and reduce the effective labor supply.
Conversely, investments in public health and preventative medicine ensure that the "active life" of a worker
is extended, thereby maximizing the return on the investments made in their education.

Innovation and Global Competitiveness

Innovation does not happen in a vacuum; it is the result of human creativity applied to technical
challenges. Countries that invest heavily in Research and Development (R&D) and provide an environment
conducive to intellectual growth often see a "brain gain," attracting talent from across the globe. This creates
a virtuous cycle: high-quality human capital attracts foreign direct investment (FDI), which in turn creates
high-tech jobs, further incentivizing the population to acquire advanced skills.

67



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

Social Capital and Institutional Frameworks

Developing human capital also involves the "soft" infrastructure of a society. This includes social trust,
the rule of law, and institutional stability. For human capital to flourish, individuals must feel that their
investments in themselves—time spent in university or money spent on training—will be rewarded in a fair
and transparent market. When corruption or inequality hampers meritocracy, human capital is either wasted
or migrates to more favorable climates, leading to "brain drain," a phenomenon that can cripple the growth
prospects of developing nations for decades.

Conclusion of the Introduction

As we navigate the complexities of the 2026 global market, it is clear that human capital is the only
limitless resource. While natural resources are finite and physical capital is easily replicated, the unique blend
of skill and ingenuity found in a well-developed population provides a unique competitive advantage.
Governments and private sectors must collaborate to treat spending on education and health not as
"expenses" to be minimized, but as "investments" to be optimized. The future of global economic stability
depends on our ability to unlock the potential within every individual.
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THE ECONOMIC MEASURES FOR ENSURING FOOD SECURITY IN AGRICULTURE

Abstract

This article examines the multifaceted economic strategies essential for maintaining and enhancing
food security within the agricultural sector. As global populations rise and climate change destabilizes
traditional farming cycles, the necessity for robust economic interventions becomes paramount. The study
explores price stabilization mechanisms, state subsidies, credit accessibility for small-scale farmers, and the
integration of digital technologies in market logistics. By analyzing these measures, the article highlights the
importance of a resilient financial infrastructure that can withstand global market volatility while ensuring
the availability, accessibility, and affordability of food.
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Introduction

The concept of food security has evolved significantly over the last century, transitioning from a simple
focus on calorie availability to a complex intersection of economic stability, nutritional quality, and sustainable
production. In the contemporary era, food security is defined not just by the presence of food, but by the
economic ability of populations to access it consistently. Agriculture serves as the bedrock of this security, yet
it remains one of the most volatile sectors of the global economy. Ensuring that agriculture can reliably feed
the world requires a sophisticated suite of economic measures designed to mitigate risks, incentivize
production, and stabilize costs.

The Economic Pillar of Availability and Access

At its core, food security is built upon four pillars: availability, access, utilization, and stability. Economic
measures primarily target the first two. Availability is driven by production volume, which is directly
influenced by the cost of inputs such as seeds, fertilizers, and energy. When the economic burden on farmers
becomes too high, production drops, leading to scarcity. Consequently, state-level interventions such as direct
subsidies or tax exemptions on agricultural machinery are not merely "handouts"; they are strategic
investments in national stability.

Access, on the other hand, is a matter of purchasing power. Even in years of record-breaking harvests,
food insecurity can persist if inflation outpaces wage growth. Economic measures must therefore include
consumer-side protections, such as price ceilings on essential commodities or social safety nets. The delicate
balance for policymakers is to keep food prices low enough for consumers while ensuring they remain high
enough for farmers to maintain a profitable livelihood.

Risk Mitigation and Insurance Schemes

Agriculture is uniquely exposed to "Acts of God"—droughts, floods, and pestilence. Without economic
safeguards, a single bad season can lead to a cycle of debt that forces farmers out of the industry entirely.
Crop insurance is perhaps the most vital economic tool in this regard. By subsidizing insurance premiums,
governments can provide a safety net that encourages farmers to take the necessary risks to innovate and
expand. Furthermore, the establishment of "Strategic Grain Reserves" serves as an economic buffer, allowing
states to release stocks during shortages to prevent hyper-inflation of food prices.

Credit Accessibility and Smallholder Support

A significant portion of the world's food is produced by small-scale farmers who often lack access to
traditional banking systems. Economic marginalization of these producers creates a bottleneck in food
security. Measures to improve "Agri-credit" are essential. This includes low-interest loans tailored to the
agricultural cycle (where repayment is tied to harvest times) and the promotion of agricultural cooperatives.
Cooperatives allow smallholders to pool their resources, increasing their collective bargaining power and
allowing them to purchase technology that would be economically unreachable for an individual.

Market Integration and Infrastructure Investment

The "hidden" economic measures of food security often lie in infrastructure. Massive amounts of food
are lost post-harvest due to poor storage and inefficient transport links. Investing in "Cold Chain" logistics and
modernized grain elevators is an economic measure that effectively increases food supply without needing
more land. Furthermore, transparency in market pricing—facilitated by digital platforms—prevents middle-
men from exploiting farmers, ensuring that a larger share of the economic value remains at the source of
production.
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Global Trade and Protectionism

Finally, the economics of food security must account for the globalized nature of trade. While domestic
production is the first line of defense, no nation is an island. Economic measures include the negotiation of
trade agreements that ensure the steady flow of agricultural inputs and outputs. However, there is an
increasing trend toward "food sovereignty," where nations use economic tariffs to protect local farmers from
being undercut by cheap, subsidized imports from abroad. Navigating this tension between free trade and
domestic protection is a central challenge for modern agricultural economists.

In conclusion, ensuring food security is not a purely biological or technical challenge; it is a profound
economic one. By deploying a combination of subsidies, insurance, credit reform, and infrastructure
investment, societies can build an agricultural system that is not only productive but also resilient against the
inevitable shocks of the 21st century.
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ENERGY SECURITY AND SUSTAINABLE DEVELOPMENT POLICY IN THE ENERGY SECTOR

Abstract
This article examines the critical nexus between national energy security and the implementation of

sustainable development policies. In the face of global climate change and geopolitical instability, the
transition from fossil fuel dependency to a diversified, low-carbon energy mix is no longer optional but a
strategic imperative. The study analyzes the dual challenge of ensuring a continuous, affordable supply of
energy while meeting environmental targets. It explores policy frameworks that incentivize renewable energy
integration, energy efficiency, and technological innovation. The findings suggest that long-term energy
security is inextricably linked to the sustainability of the energy sector, requiring a synchronized approach to
economic growth and environmental stewardship.
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Introduction

The global energy landscape is currently undergoing its most significant transformation since the
Industrial Revolution. At the heart of this shift lies a complex paradox: the world requires more energy than
ever to fuel economic growth and social development, yet the traditional methods of producing that energy
are the primary drivers of environmental degradation. The concepts of "Energy Security" and "Sustainable
Development" were once viewed as competing interests—one focused on the immediate availability and
price of fuels (often coal, oil, and gas), and the other on long-term ecological preservation. However, in the
modern geopolitical and environmental context, these two pillars have merged into a single, unified policy
challenge.

The Evolution of Energy Security Historically, energy security was defined narrowly as the
"uninterrupted availability of energy sources at an affordable price." For much of the 20th century, this meant
securing trade routes for crude oil and ensuring domestic coal production. However, the 2020s have redefined
this concept. Today, security is not just about "supply"; it is about "resilience." A secure energy system must
now withstand cyberattacks on smart grids, extreme weather events caused by climate change, and the
volatility of global markets influenced by regional conflicts.

Furthermore, the over-reliance on imported fossil fuels has proven to be a strategic vulnerability.
Nations that fail to diversify their energy portfolios remain susceptible to external political pressures.
Consequently, domestic renewable energy production—wind, solar, hydroelectric, and geothermal—is
increasingly viewed through the lens of national sovereignty. Every kilowatt-hour generated from local wind
or sun is a kilowatt-hour that does not need to be imported from a volatile foreign market.

Sustainable Development as a Policy Driver Sustainable development in the energy sector is guided
by the principle of meeting current needs without compromising the ability of future generations to meet
theirs. This is formalized in the United Nations Sustainable Development Goal 7 (SDG 7), which calls for
"affordable, reliable, sustainable and modern energy for all." Policy frameworks are now shifting from
voluntary targets to mandatory decarbonization pathways.

The transition to sustainability involves three primary levers:

1. Decarbonization: Moving away from carbon-intensive fuels toward carbon-neutral or carbon-
negative technologies.

2. Decentralization: Transitioning from massive, centralized power plants to distributed energy
resources (DERs), such as rooftop solar and local battery storage.

3. Digitalization: Utilizing Al and loT to optimize energy consumption and manage the variability of
renewable sources.

The Policy Challenge: Balancing the Trilemma The primary difficulty for policymakers lies in balancing
the "Energy Trilemma": energy security, energy equity (affordability), and environmental sustainability. For
example, a sudden carbon tax might promote sustainability but could spike energy prices, harming low-
income households and threatening social stability. Conversely, subsidizing coal to keep prices low
compromises long-term climate goals and public health.

Effective policy requires a multi-faceted approach. Governments must provide clear "market signals"
to investors through carbon pricing and green subsidies. They must also invest heavily in infrastructure,
specifically "smart grids" capable of handling the intermittent nature of renewable energy. Without advanced
storage solutions (like lithium-ion batteries or green hydrogen), a grid powered by 100% renewables would
struggle to maintain the "security" aspect of the equation during periods of low wind or sunlight.

Innovation and the Future Path Technological innovation acts as the bridge between security and
sustainability. Small Modular Reactors (SMRs) in the nuclear sector, Carbon Capture and Storage (CCS) for
existing industrial plants, and the "Hydrogen Economy" are no longer futuristic concepts but essential
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components of modern energy policy. As we look toward the middle of the 21st century, the goal is a "circular
energy economy" where waste is minimized, and efficiency is maximized.

In conclusion, the integration of energy security and sustainable development is the defining policy
task of our time. It requires a departure from short-term thinking toward a strategic, long-term vision where
the health of the planet and the stability of the energy supply are seen as two sides of the same coin. Only
through international cooperation, massive technological investment, and courageous policy-making can we
ensure a resilient and green energy future.
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THE ROLE OF INNOVATIVE TECHNOLOGIES IN ECONOMIC DIVERSIFICATION

Abstract
This article examines the transformative impact of innovative technologies on the structural
diversification of national economies. As global markets transition away from commodity dependence,
digitalization, artificial intelligence (Al), and green technologies have emerged as the primary catalysts for
creating new industrial sectors. The study analyzes how technological adoption reduces systemic risks
associated with mono-sectoral economies and fosters sustainable growth. By integrating high-tech solutions
into traditional industries like agriculture and manufacturing, nations can achieve a more resilient and
competitive economic profile.
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Introduction
The global economic landscape is currently undergoing a fundamental shift, driven by the rapid
evolution of the Fourth Industrial Revolution. For decades, the prosperity of many nations—particularly those
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in the developing world—has been tethered to the extraction and export of raw materials. However, the
inherent volatility of commodity prices and the global shift toward decarbonization have rendered the
"rentier" model of growth increasingly precarious. In this context, economic diversification is no longer a
luxury; it is a strategic imperative for national survival. Innovative technologies serve as the "engine" of this
diversification, providing the tools necessary to move from a resource-based economy to a knowledge-based
one.

The Mechanism of Technological Catalyst

Innovation acts as a catalyst for diversification through two primary channels: horizontal diversification
(the creation of entirely new sectors) and vertical diversification (adding value to existing sectors through
advanced processing).

For instance, the integration of Artificial Intelligence and the Internet of Things (loT) has birthed the
"Smart Factory" era. A country that once only exported iron ore can, through technological adoption, begin
producing high-precision machinery or specialized alloys. This shift does not just change what a country sells;
it changes the complexity of the labor market, demanding higher education levels and fostering a more
sophisticated domestic ecosystem.

Digitalization and Service-Led Growth

One of the most significant shifts in the last decade has been the rise of the "weightless economy."
Digital technologies allow landlocked or resource-poor nations to compete globally in the services sector.
High-speed internet, cloud computing, and blockchain technology enable the growth of fintech, edtech, and
software development industries.

India and Estonia serve as quintessential examples where the government prioritized digital
infrastructure, leading to a massive expansion of the service sector that now rivals or exceeds traditional
industries in GDP contribution. This form of diversification is particularly resilient because it relies on human
capital—a renewable resource—rather than finite underground deposits.

Green Technology and the Energy Transition

As the world moves toward "Net Zero," green technologies are creating a new frontier for economic
variety. The shift to renewable energy requires new manufacturing chains for solar panels, wind turbines, and
lithium-ion batteries. Countries that innovate in the "Green Tech" space find themselves at the forefront of a
new global market.

Furthermore, "Circular Economy" technologies—those that focus on recycling and waste-to-energy—
allow for the creation of secondary markets. By turning waste into a resource, nations can reduce their import
dependency and create localized industrial hubs that were previously non-existent.

Challenges to Implementation

Despite the clear benefits, the path to tech-driven diversification is fraught with "digital divides." The
transition requires massive upfront capital investment in R&D and infrastructure. Moreover, there is the "skills
gap" challenge. For innovation to drive diversification, the workforce must be capable of operating and
maintaining these new technologies. Without a synchronized overhaul of the education system, technological
adoption can lead to increased inequality rather than broad-based economic growth.

Conclusion

Innovative technologies are the primary instruments for breaking the "resource curse." By lowering the
barriers to entry for new industries and enhancing the efficiency of old ones, they allow for a multi-layered
economic structure. The future belongs to those nations that can successfully marry their natural advantages
with technological ingenuity, creating a balanced, diversified, and future-proof economic portfolio.

References
1. Schwab, K. (2021). The Fourth Industrial Revolution. London: Portfolio Penguin.

73



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

2. lvanoy, . 1. (2020). Digital Transformation of Agriculture. Sankt-Peterburg: Nauka Publishing.

3. Mazzucato, M. (2018). The Entrepreneurial State: Debunking Public vs. Private Sector Myths. New York:
PublicAffairs.

4. Petrov, A. B. (2022). Innovative Clusters and Regional Development. Moscow: Ekonomika.

5. Smith, J. (2019). The Green Economy: Fueling the Next Industrial Revolution. New York: Wiley & Sons.

6. Lee, K. (2023). The Art of Economic Catch-Up: Barriers, Detours and Leapfrogging. Cambridge: Cambridge
University Press.

© Orazgulyyev H., Mammetnurova A., Saparova A., Ziyayeva A., 2026

74



HAYYHbIW }XYPHAN « IN SITU » ISSN (p) 2411-7161 / ISSN (e) 2712-9500 Ne4 / 2026

75



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

YOK 821.111.09-31
Ab6abiKaabipoBa Ciouta PbicbaeBHa
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A3bIKOBbIE /IMYHOCTU NEPCOHAMEM M MOBECTBOBATE/Il B POMAHE [3K. ®AV/13A
KEHLLMHA ®PAHLLY3CKOIO NEUTEHAHTA»

AHHOTauuA
CTtaTbs NOCBALLEHA UCCIeA0BaHNIO OCOBEHHOCTEN BOM/IOLWEHUA A3bIKOBbLIX IMYHOCTEN NEepPCcoOHaXen u
HappaTopa B pomaHe [OoHa Paynsa «XHeHwmHa paHLy3CKOro NenTeHaHTa». AHaAu3 peyeBbiX MaAcoK B
NOCTMOLEPHUCTCKOM TEKCTe ABAAETCA aKTyasibHOM 06/1acTb B COBpPeMEHHOM nutepaTtyposeseHun. Llenb
AaHHOM paboTbl — U3YUUTb, KaK Yepes a3bik Payns cosgaeTt obpasbl Yapab3a, Capbl n Happatopa. Metogom
JIMHIBOCTUAMUCTUYECKOTO U CPABHUTENBbHOIO aHanM3a BbIABAEH KOHTPACT MeXAy BUKTOPUAHCKMMMU Kaulle
Yapnb3a, «mosidaHnem» Capbl U UPOHUENM aBTopa.

KnoueBble cnosa:
A3bIKOBAA IMYHOCTb, UAMOJIEKT, ANCKYPC, BUKTOPUAHCKUI POMaAH, NOCTMOAEPHU3M,
NoBeCcTBOBaTE b, IMHIBOCTU/IUCTUKA.

Abdykadyrova Siuita Rysbaevna
Osh State University

Osh, Kyrgyzstan

Urmatbekova Munara
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Osh, Kyrgyzstan

LINGUISTIC PERSONALITIES OF CHARACTERS AND THE NARRATOR IN J. FOWLES' NOVEL
«THE FRENCH LIEUTENANT'S WIFE»

Abstract
This article examines the linguistic personalities of the characters and narrator in John Fowles' novel

"The French Lieutenant's Woman." The analysis of speech masks in postmodern texts is a relevant area in
contemporary literary studies. The purpose of this study is to examine how Fowles creates the characters of
Charles, Sarah, and the narrator through language. Using linguostylistic and comparative analysis, the contrast
between Charles's Victorian clichés, Sarah's "silence," and the author's irony is revealed.

Keywords:

linguistic personality, idiolect, discourse, Victorian novel, postmodernism, narrator, linguastylistics.

LKoH tDayna CYUTAETCA BUPTYO30M NCUXO/10TMHYECKOIo peainma 1 I'lOCTMO,EI,epHMCTCKOl\;I CTUNUCTUKMN.
B ero nponsseaeHmAx peyesad maHepa repoes BbIMOAHAET He TONbKO dDYHKLl,VIIO AeTannsauunmn o6pasa, HO “
CNYXUT BaXHbiM CpeacrtsomMm packpbitha KUX COUMANbHOrNo nNonoXeHunAa, BHYTPEHHEro COoCToAHMA ¢
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MUWPOBO33peHYecKUX YybexaeHuin. PomaH [OxkoHa ®Paynsa «HeHwmHa ¢paHLy3CKOro senTeHaHTa»
npeacrasnser cobo opuUrMHaibHbIN 06BEKT A/1A IMHIBONOITUYECKOrO aHanusa. MccnegoBaHne s3bIKOBOW
WHAMBUAOYANbHOCTM NEPCOHaXKeM KaK CoMocTaBleHWe [ABYX Pas/IMYHbIX CUCTEM BOCMPUATMA MMUpPa:
BMKTOPMAHCKYIO U COBPEMEHHYIO MO3BOMAET YBUAETb, KaK aBTOP 4Yepe3 peyeBble CTPYKTYPbl HE TONbKO
BOCCTAHAB/IMBAET UCTOPUYECKYIO 3MOXY, HO U NoABEPraeT €€ KPUTUHECKOMY aHaIM3Yy USHYTPM.

CornacHo HO.H. KapaynoBy, noaxof K aHa/iM3y fA3bIKOBOW JIMUHOCTM CTPOMUTCA Ha TPEX YPOBHAX:
8epbasibHO-CEMAHMUYECKOM, KO2HUMUBHOM U npazmamuyeckom [4, c. 29]. B KoHTekcTe aHanusa
XYZO*KECTBEHHOTrO TEKCTa 3TOT Noaxos paclupsaercs ngeammu B.B. BuHorpazgoBa, KOTOpbIM paccmaTpuBan
CTUANCTUKY MHOMBUAYANIbHOM peym nepcoHaxka Kak cpeacTtso Tunumsaumm [1, c. 15].

TeopuyectBo [KoHa Paynsa u3yyanocb KaK B OTeYECTBEHHOM, TaK M B 3apybexHom
NNTepaTypoBeAeHMM NO HECKO/IbKMM KAtoueBbiM HanpasneHusm. Nccnegosatens H. M. Nanbues [5, c. 211],
NnoaYepKMBAET UTPOBYIO NPUPOAY PoMaHa «eHWMHa GpaHLYy3CKOro AerMTeHaHTay, rae peyb NepPCcoHaXKemn
CTUNM30BaAHA NOA BUKTOPUAHCKYIO 3MOXY, YTO co3aaeT 3 deKT KybTypHOM AnctaHummn. Pabotbl B. Lmuaa [6]
n . ¥eHetra [3] NnpeaocTaBNAOT UHCTPYMEHTbI AN UHTEepnpeTaunm ocobeHHOCTeN A3bIKOBOW IMYHOCTH
HappaTopa, BbICTYNAOLLErO NOCPEAHUKOM MEXKAY BUKTOPMAHCKOM 3MOXON M COBPEMEHHOCTbLIO, UCMO/b3YA
CNOXKHbBIN NIMHIBUCTUYECKUI Noaxoa,

HecmoTpa Ha 3HauMTenbHbli 06bem ucciegoBaHUA TBopuyecTBa Paynsa, ocTatoTca HeAOCTaTOUYHO
OCBELLEHHbIMM acneKTbl B3aMMOCBA3M JIMHIBUCTUYECKOM TPaHCHOPMaLMM NEPCOHANKEN N UX ABUMKEHUA K
3K3UCTEHUMaNbHOMY ocBObOXAeHMI0. ITa nNpobnema TpebyeT bosiee AEeTa/IbHOMO M3yYeHMa Yepes aHaau3
KOHKPETHbIX TEKCTOBbIX 3MN30408.

®durypa nosectBoBaTens B pomaHe ®Paynsa npeactasnaeTr coboil BeCcbMa CNOMHYIO A3bIKOBYIO
JINYHOCTb, KOTOpasa BK/AlOYaeT B cebAa MHOMKECTBO WMHTepecHbiX acnekToB. loBecTBoBaTenb cBOH6OAHO
MCNONb3YeT TEPMMHbI M KOHUenuum XX BeKa, TaKMe KaK [ICUXOaHAsu3, COoyuos1o2usa W cospemeHHble
docmuxeHus ¢usuku, 4Tobbl onmcatb cobbiTus, NponcxoadAwme B 1867 rogy. 3ToT npMem co3gaeT ocobyio
aTMocdepy M NO3BOASAET YNTATENO OCO3HATb, YTO PACCKA3 BEAETCA C TOYKM 3PEHMA COBPEMEHHOCTH, YTO B
CBOIO oYepeab NoAYepPKMBaET CIOXKHOCTb BDEMEHMW, B KOTOPOM pPa3BopaumBaeTca AelicTeme pomana [3, c.19].

Kpome TOro, MpoHUs 1 MeTaTeKCTyasIbHOCTb 3aHMMAIOT Ba*KHOE MeCTO B ero peyu. lNosecTBoBaTe/lb
NOCTOAHHO BCTYMaeT B AMANIOF C ynTatenem, obcy»Kaaa npouecc HanmcaHUA KHUMM U PasinyHble acneKTbl
XYZ0*KeCTBEHHOro TBopyecTBa [6, c. 38]. OH He BOUTCA OTKPbLITO FOBOPUTb O TOM, YTO €ro TEKCT AB/AETCA
YC/IOBHbIM M CO34aHHbIM WMCKYCCTBEHHO. Ero maHepa obLlieHMA LeMOHCTPUPYET YPOBEHb 3pyauUMK U
WMHTENNEKTa, YTO AEenaeT ero He TO/MbKO Habnwgatenem, HO U aKTUBHbIM YYaCTHUKOM AUTepaTypHOro
npouecca.

Yapnb3 CMUTCOH BbICTYMaeT B KayecTBe ULEHTPA/IbHOrO MYXKCKOTO MepCOoHarka, NpeacTaBnss
K/lacCUUYECKMNt 06pa3 BUMKTOPUAHCKOIO MHTENNIeKTyana 1 AXeHTAbMeHa. Ha HauyanbHbIX CTPaHWULAX poMaHa
ero peyeBaa MaHepa CTPOro C/AeAylOT HOPMAM COUMANbHOTO 3TMKETA, Hay4yHOro pauuMoHannsma wu
dopmanbHocTM. OAHAKO MO Mepe pPasBUTUA CHOXKETa €ero A3blK PacKpbIBAeTCA W 3BO/IOLMOHUPYET,
CMMBO/IM3MPYA MPOLLECC BHYTPEHHEro NPOBYXKAEHMA U NOUCK 3K3UCTEHUMANbHOM cBo6OoAbI [5, €. 214].

Capa Byapadd npeacrasneHa Kak r/1aBHan repouHA — IMYHOCTb C/I0XKHaA, MHOIOC/10MHaA U oBeAHHas
3aragKon. EE ob6pas BbIXOAMT 3@ PaMKM OBLLENPUHATLIX NPeACcTaBAeHN O KeHwmHe XIX BeKa. Yepes Bclo
MCTOPUIO OHAa BbICTYMAET KaTa/M3aTopom MepemeH B XM3HW Yapnb3a, 3acTaBnfaA ero NepecmoTpeTb CBOM
ybexaeHua n npusblYHbIE HOPMBI [5, €.219]. MaHepa 0buieHnsa Capbl OT/IMYAETCA CAePHKAaHHOCTbIO, OTKa3oM
OT CBETCKUX MPUANYUIA U YMEHMEM NepenaBaTb ryOOKY0 MbIC/Ib Yepes MOMYaHUE UM NPAMOTY, KoTopas
MHOTAA LWOKMPYET.

Ba)KHO y4yecTb, YTO 3TW ABa NEepPCOHaXa AEMOHCTPUPYIOT CTOIKHOBEHWE MPOTMBOMO/IOKHbIX TUMNOB
CO3HAHUSA: COUMANIbHO AETEPMMHUPOBAHHOIO, YCTOMYMBOrO M paumoHanbHoro (Yapnws), u csobogHoro,
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WHTYUTUBHOTO W MNOCTOSIHHO MeHsAoweroca (Capa). MIMeHHO B 3TOM CTO/IKHOBEHWUW NEXMUT OCHOBA
JIMHIBUCTUYECKOTO KOHPANKTA, KOTOPbIM CNOCOHCTBYET U3MEHEHUAM B UX PEUYEBbIX MPAKTUKAX U IMUHOCTHOM
TpaHcpopmaumm [2, c. 46].

Mo mepe pa3BMUTUA ero oTHoLEHK ¢ Capoii, peub Yapab3a HauMHaeT npeTepneBaTb TPaHcpopmaLmio.
OH CcTanKMBaeTcA C KPU3NCOM, KOTOPbIM 3acTaBAseT ero 3aaymatbca o 6osee mMyboKMX 3K3UCTEHLMANbHbIX
Bonpocax [5, ¢.208]. 9To U3MeHeHMe B ero peynm CUMBOIM3NPYET ero BHYTPeHHIo 6opbby M cTpemsieHne
NoHATb cebs M CBOW YyBCTBA.

B pomaHe «eHumHa $paHLy3CKOro neilTeHaHTa» HEBO3MOXHO He 3aMeTUTb peyeBoe NnosefdeHue
Yapnbsza CMUTCOHA, KOTOpoe pafamKaibHO MEHAETCA B 3aBUCMMOCTM OT KOMMYHUKATUBHOW CUTyauuu. ITO
Nno3Bo/IAET YBUAETb CTO/IKHOBEHWE «4YenoBeKa COLuManbHOro» (B obweHWM ¢ DPHECTMHOM) U «4YeNoBeKa
ecrectBeHHoro» (B obweHnmn c Capoi).

Hanpumep, «5 sosce He cobuparocb MornoaHAMe pAdbl mex Moux CoomeyecmeeHHUKO8, Komopbie
CMOMPAM HA ¥(U3Hb /AUWb KAK HO 803MOXCHOCMb yO6UMb 8pems. HayKa daem MHe Uesb, d raaeoHmono2us
— NOHUMQaHUe Hawea2o obujez2o npowsoezo» [7, c. 62].

34ecb BUAHA CKNOHHOCTb K AWOAKTU3MY M MCMOJIb30BaHUE abCTPAKTHbIX NOHATUIA. peyb JIOrMYecKu
BblBEPEHA, NOJIHA CAMOYBAXKEHUS N CTPOToro cob1t0aeHNA rPaMMaTUYECKUX HOPM.

Tabnuua 1
JIMHIBMCTMYECKUI KOHTPACT AMANIOTOB B POMaHe
NapameTpbli DOwnanor c pHecTuHoi PpumeH (CBeTckui DOwnanor c Capoit Byapadd (IK3ucTteHUnanbHbIn
CpaBHEeHuA BUCKypC) BUCKypC)
OomuHupyrowan daTnyeckan (nogaepikaHMe KOHTaKTa, JKcnpeccnBHaa U MHGOPMATUBHAA (NOUCK
$yHKUMA peun cobntoaeHNe NPUNNYNIA). WCTWHbI, CAMOPACKPbITUE).
Ob6unne cBETCKUX KuULLE, KMYCTbIX» 9MOUMOHAIbHO OKpaLleHHasA NEKCUKa,
JNeKcnueckuii coctaB KOMMNIMMEHTOB, BEXMBbIX Gopmyn («dopozas», OTCYTCTBME 3TUKETHbIX opmyn, punocodckmne
«10380/1bMe 3aMemumso»). KaTeropuu.
MpasuabHble, 3aKOHYEHHbIE KOHCTPYKUMUK. YacToe | OBpbIBUCTbIE NPEASIOKEHMA, Nay3bl
CunTakcuueckue anonbaosaH,Me UTOPUYECKMX Bo:go?os " ( MF;nanMﬂ) BF(;CﬂHVILI,aHVIﬂ IOpra»(arom,me
ocobeHHOCTU . putop v ! !
NIErKOM MPOHUM. AyweBHOe CMATeHue.
CouwanbHble HOBOCTHM, NOrofa, MesKMe bbIToBble *U3Hb M cMepTb, couManbHOe U3roMCTBO,
Tembl 06w eHna
[AeTanu, NnaHbl Ha 6pak. YYBCTBO BUHbI M CBOBOARI.
«MEeHUX 1 HEeBECTa» B PaMKaX KeCTKOro «YUUTE/Ib U YUEHUK» AN «ABE CBOBOAHbIE
Ponesasa mogenb
BMKTOPMAHCKOTO KaHOHa. NINYHOCTUY BHE COLMANbHbIX PAMOK.

B otanMume oT mHorocnosHoro Yapnb3sa, Capa roBOpuUT JIAKOHMYHO M NPAMO, €€ peyb OTAUYaeTcA
KpaTKocTbto. OHa YacTo HapyLwaeT BUKTOPUAHCKME Taby, 4To NoaYepKMBaET €€ He3aBUCUMOCTb U CTPEMIEHUE
K CamoBblparkeHuto. fA3blkoBaA nMYHocTb Capbl Byapadd ocHoBaHa Ha MNpUHLMAAX MWHUMAIM3MA M
3MOULMOHaNbHOM UCKpPeHHOCTU. Capa NPUMEHSET A3bIK KaK CPeACTBO PacKpbITMA npasabl [5, ¢.207].

Hanpumep, «4 He uwy codyscmeus. 8 Xo4y mosbKo 00H020 — Ymobbl MeHs 0cmasusu 8 rMoKoe ¢ Moum
o30pom. 8bl 8UGUMe 80 MHE HECHACMHYIO Hepmeay, d A suicy 8 cebe caob00Ho20 yenoseka» (7, c. 51].

34eCb MOXHO YBUAETb OTCYTCTBME 3BGEMM3IMOB (CNIOBO «MO30P» NMPOUIHOCUTCA NPAMO) U pesKoe
NPOTUBOMNOCTABNEHME «B8bl — A» MOAYEPKUBAIOT €€ M30AUMIO OT OBOLLECTBA. OHA HE «CMSATMYaeT» YIbl, YTO
LLIOKMPYET BUKTOPMAHCKOrO CAyLLaTens.

Tabnunua 2
OcobeHHocTU peyeBoli penpeseHTauum Capbl Byapadd

Mpuem / XapaKkTtepucruka JINHrBUCTMUYECKOE BON/OLWEeHne XypoKecTBeHHana GyHKUMA
Co3paHue 0bpasa «3aragkuy,
nogyepKknBaHue BHyTPeHHeW AUCTaHL MK
oT obLecTBa.

KopoTkue, pybneHble ¢ppasbl; OTCyTCTBME | JeMoHCTpauma yBepeHHOCTM U OTKas oT
PeueBoit N"aKOHU3M BBOAHbIX C/IOB U STUKETHbIX PO «XKepPTBbI», HaBA3aHHOM
cmAryuTeNnEen. obuiecTeom.

OnvTenbHble naysbl, OTCYTCTBME OTBETA

3HauMmoe monyaHue
Ha npsimble Bonpocbl Yapsib3a.
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Mpuem / XapakTepuctuka JINHrBUCTMYECKOE BONIOLLEHUE XyporkecTtBeHHanA GyHKUMA
Mpamoe Ha3blBaHMeE BeLLel CBOMMM MaHudecTauma sK3ucTeHLMaNbHON
HapyweHue Taby MmeHamu (obcyaeHune nosopa, cB060bI M paspyLleHne BUKTOPUAHCKUX
CTPacTu, OANHOYECTBA). KOHBEHL M.
B3rnag, (4acto onucbiBaembli Kak 3amelleHue C0OB geincTBneM; nepegaya
Hesep6anbHble 3HaKu «MPOH3UTENbHBINY), KeCTbl, CMbIC/I0B, A/1A KOTOPbIX B
nepemelLeH1e B NPOCTPAHCTBE. BMKTOPUAHCKOM A3bIKE HET C/I0B.

OMOUMOHANbHAA 3KCNpeccua B €€ C/IoBax HaMoJIHEHA MYyH6OKUMM CyOBbEeKTUBM3MOM, YTO Pe3Ko
KOHTPaCTUPYeT C «Hay4yHbiM» A3blkom Yapnb3a. Korga Capa roBopuT, eé cn0Ba MPOHWM3aHbl JNYHBIMU
nepeKMBaHUAMM U SMOLMOHANbHbIMU OTKPOBEHUSAMM, YTO AenaeT eé peyb 6osiee KUBOM M HACBILEHHON.
I3TO TaKe yKa3blBaeT Ha €€ BHYTPEHHIOK CBOOOAY M KefnaHue BbIMTM 32 PaMKM COLMANbHOMO CTaTyca,
KOTOpbI e npegHavyepTaH.

[anee npvBesem CpaBHEHME WX PeakUMi Ha OAMHAKOBYIO CUTyauMiO — HeobXogumMocTb AaTb

06bACHEHME.
Tabnunua 3
CpaBHUTENbHbIN aHaN3 pedeBbix ¢parmeHToB Yapab3a n Capbl
MNepcoHax TeKcToBbIi npumep (cTUnu3sauusa) JINHrBUCTUYECKUIA KOMMEHTapUi
«M03BOLTE MHE 3aMETUTb, YTO Balle NOBeAeHWe B Bbiclieil | Mcnonb3oBaHMe MOAANAbHBIX KOHCTPYKLUMIA
Yapnb3 CTeneHu HebnaropasyMmHO M MOXKET NoB/eYb 3a coboit («no3BonbTE», KHE MOTY HE»), OTCTPAHEHHOCTb,
CMUTCOH NOC/NEACTBUA, O KOTOPbIX fl, KaK AXKEHTNIbMEH, HE MOTY He aKLEHT Ha couManbHOM cTaTyce
6eCnoKOUTLCAY. («ArKEHTAbMEH ).
. . MUmnepaTtus («Mante»), cybbeKkTHOCTb («A
Capa «ManTe cBoei foporoit. A cama Bbi6pana CBOKO y4acTb. MHe
BbI6pana»), KPAaTKOCTb, FPaHMYaLLAn C
Byapadod He HY)KHbl BalIK COBETbI, MUCTEP CMUTCOH».
PE3KOCTbIO.

Takum 06pa3om, A3bIKOBblE JIMYHOCTM MOBecTBOBaTensa, Yapnb3a u Capbl B npousseaeHmn daynsa
NpeACcTaBAAOT cOO0M CNOXKHbIE U MHOTOTPaHHbIe 06pasbl, Kaxabli U3 KOTOPbIX BHOCUT CBOIO IENTY B 06LLYHO
AMHAMWUKY U TyBUHY pomaHa.

B pesynbraTe M3yyYeHWUs N3bIKOBbIX SNMYHOCTEM B pomaHe K. Paynsa «HeHwuHa dpaHLy3CcKoro
NerTeHaHTa», MOXHO BblAE/INTb HECKO/IbKO KAHOYEBbIX aCMeKTOB:

AHanu3 peyeBblx WM3MeHeHMW Yapnbza CMUTCOHA MOKa3blBaeT ero pas3BuTUE OT «4esloBeKa
COUMANbHOIO» K «4enioBeKy cBOBOAHOMY», UTO BblpaxaeTcA yepe3 OTKa3 OT CTEPEOTMMHbIX Hay4HbIX W
CBETCKMX AMCKYPCOB B MO/b3y 60/see UCKPEHHUX M 3IMOLMOHA/bHbIX BbiCKasblBaHWI. Mcnonb3oBaHue
NoBeCcTBOBaTE/IEM aHAXPOHM3MOB U TEPMMHOOTMM XX BeKa pa3pyLlaeT Le/ibHOCTb MCTOPUYECKOro POMaHa,
npeBpaLLan TMHIBUCTUYECKUI aHaIM3 TEKCTa B UCCNe0BaHME CaMONO3HaHMA Yepes Npusmy Bpemenu [6, c.
40].

PeueBble ocobeHHOCTM nepcoHaxel y dPaynsa CAyKaT He TONbKO A/1A CO34aHUA XYL0MKECTBEHHbIX
o0bpasoB, HO ¥ NpeacTaBAAlT cobon ocHoBy PpuAOCOPCKON KoHUenumMm pomaHa. MacTtepcTBo aBTopa B
paboTe ¢ naMoneKTaMmn NO3BOAET YNTATEIO YBUAETb NPOLLECC OCBOOOXKAEHMNA YE/I0BEYECKOTO CO3HAHMA OT
COLMANbHbIX U A3bIKOBbIX CTEPeoTUNOB.
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M6parumosa PaHo A6AyYLLIYKYPOBHA
XyArKaHAOCKUI rocyAapCcTBEHHbIM YHUBEPCUTET UMEHM akageMunka boboaykoHa Madyposa
r. XygxaHg, TagXKukmctaH

BAJIEHTHOCTHbI NOAXOA U TUNONIOMMA CUHTAKCUYECKOM COYETAEMOCTHU A3bIKOBbIX EAUHUL

AHHOTauuA

B crtatbe paccmaTpmBaeTca npobsema BaNeHTHOCTHOrO NOAXoAa B JIMHIBUCTMKE W €ro CBAsb C
TUMNOJIOTMEN CUHTAKCUYECKOM COMETaEeMOCTM A3bIKOBbIX eaMHUL,. NoKa3zaHo, YTo 06A3aTeNbHasA COMETAEMOCTb
B 3HAYMTE/IbHOIN CTENEHN OnpenenaeTcs CeMaHTUKO-TPaMMaTUYECKMMM CBOMCTBAMM SI3bIKOBbIX e4MHUL, U
Hanbonee ApKo NPosBAsEeTCAs B rnaronbHon codepe. [enaerca BbIBOA O HEOBXOAMMOCTM AanbHENWero
YTOYHEHMUA FPaHUL, NPUMEHEHUA PACCMATPUBAEMbIX MOHATUIN B COBPEMEHHOM IMHIBUCTUYECKON TEOPUM.
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VALENCY-BASED APPROACH AND THE TYPOLOGY OF SYNTACTIC COLLOCABILITY OF LANGUAGE UNITS

Abstract

The article examines the problem of the valency approach in linguistics and its relation to the typology
of syntactic collocability of language units. It is shown that obligatory collocability is largely determined by
semantic and grammatical properties of language units and is most clearly manifested in the verbal domain.
The study concludes that further clarification of the scope of these concepts is required in modern linguistic
theory.
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BeepeHue

Naen BaneHTHOCTU A3LIKOBbIX eAMHWUL, Bocxoasalime K pabotam J1. TeHbepa, NOAYYMAM LUMPOKOE
pasBuUTME B JIMHIBUCTMKE W CTa/JIn OCHOBOW ANA OMNUCAHMA CUCTEMHbIX CBS3el MeXay S3blKOBbIMM
eaMHUUamMM. B pamKkax QaHHOro noaxoAa fA3blK PAacCMaTPUBAETCA KaK CUCTeMa, 31eMeHTbl KOTOpOoi
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061apatloT CNOCOBHOCTBIO BCTyNaTb B CTPYKTYPHO WM cemaHTU4Yecku 06ycnoBieHHble OTHOWweHuA. B
OTeYeCcTBEHHOM IMHIBUCTUYECKON TPAANLMMN JaHHbIE AEN HAXOAAT OTPAXKEHWNE B yYEHUN O paKyNbTaTUBHOM
N 0653aTeNbHON COMETAEMOCTM, HAMPABAEHHOM Ha BblIIBIEHWE CTENeHU 3aBUCMMOCTM A3bIKOBbIX eANHUL,
Apyr ot Apyra.

Mpobnema co4yeTaemMoCTM A3bIKOBbIX €4MHUL, aKTMBHO paspabaTbiBanacb B pabotax A. M.
MelwKOBCKOro, KOTOPbIA BBEN MOHATUA «CUMABHOrO» M «cnaboro ynpasneHua». «CUAbHOE ynpasaeHue»
npegnonaraet obasaTenbHOe HanuMumMe 3aBUCMMOFO KOMMOHEHTA, HeobXxogMmoro AnAa 3aBepLIEHHOCTM
CMbICNA, TOrAa KaK «c/iaboe ynpasBneHue» AOMyCKaeT ero oTCyTCTBME. ITU MNOJIOXKEHMA CTaZlM OCHOBOWM AnA
nocrenyoLero pasrpaHnyeHna obasaTeNbHON U GaKyNbTaTUBHOM COYETAEMOCTH.

[anvHelwee pa3BuTHMe Teopua Nosaydmna B Tpyaax B.B. BuHorpagosa v B.I'. AamoHu. B yactHoctu, B.T.
ALMOHM cBA3bIBAET 06A3aTE/IbHYHO COMETAEMOCTb C ABAEHUAMM HEMOAHOM NPEeANKALLUN, BbIAENAS TNAroNbl,
Tpebyowme o06A3aTeNbHOrO AOMNONHEHMA. TaKKe OH OTMeYaeT CeMaHTUYECKYH 00yC10BNEHHOCTb
obA3aTenbHbIX CBA3EM, BKAKOYAA C/ayv4anm C 0bOCTOATENbCTBEHHbIMM KOMMOHEHTAaMW. B To Ke Bpems
aTPUOYTMBHbIE CBA3WM MMEHM PACCMATPUBAIOTCA UM NPEUMYLLLECTBEHHO KaK (aKy/bTaTUBHbIE.

PaclwumpeHne gaHHOM KOHLUENUUN Ha YPOBEHb Y/IEHOB NPEA/IOKEHMA BbI3BAO HAYy4YHblE AUCKYCCUM,
NMOCKONbKY YacTb MCCAeaoBaTeNeN CYUTAET, YTO NI0OOIM YNeH NpesnoXKeHUs yKe npegnoaaraet Haanyume
CUHTAKCUYECKOWM CBA3M U HE MOXKET PaccMaTpMBaTbCA BHE HEE.

Takum obpasom, Teopua ¢daKyAbTaTUBHOMW M 06s3aTe/IbHOM COYEeTaeMoCTU npeacTassfaeT coboi
pa3BUTME BaNIEHTHOCTHOIO NOAXOAa M NO3BOJIAET YTOYHUTbL XapaKTep CMHTAaKCUYECKUX CBA3EM, O4HaKo eé
rpaHuULbl NPUMEHEHMA OCTAOTCA NPeAMETOM 0BCYKAEHUA B COBPEMEHHOW IMHIBUCTUKE. aen 0 BaNeHTHbIX
CBOMCTBaX MOPPOSOTMYECKMX U CUHTAKCUYECKUX eguHuL, Bepylme Havano B pabotax J1. TeHbepa, Haxo4AT
CYLLECTBEHHblE Mapafnesn B OTEYECTBEHHOM JMHIBUCTUYECKOW TpaguLMW, MPEXAe BCEro B YYEHWW O
baKkynbTaTMBHOM M 06s3aTenbHOM covyeTaemocT. [aHHble noaxogbl o6beAMHAET CTpemaeHWe OonucaTb
CUCTEMHbIE CBA3WM MEXKAY A3bIKOBbIMU eAuHMLLAaMKN Yepe3 UX CNOoCcOOHOCTb BCTyNaTb B NpencKasyemble U
CTPYKTYPHO 0B6yC/NI0BNEHHDBIE OTHOLLEHMUS.

daKkynbTaTMBHAA M 0bA3aTeNIbHAA COMETAEMOCTb B OTEYECTBEHHOM IMHIBUCTUKE. COrlacHO AaHHOMY
YYEHUIO, SA3bIKOBble 3/1eMeHTbl 06/1a4aloT ABYMSA OCHOBHbIMW TUMAMM COYETAaeMOCTU: 06s3aTeNbHOM U
¢dakynbTaTMBHON. O65A3aTEe/IbHAsA COYETAEMOCTb XapaKTepu3yeT TakMe 3aBUCMMOCTU, KOTOpble 06ycoBAEHDI
KaK CEMaHTMYECKOM, TaK U pOPMabHO-rPaMMaTMYECKON NPMPOLON A3bIKOBOM eanHMLbl. OHA NposBAseTcs
B TeX C/yyasdx, KOr4a peanusauma 3HayeHMsA 3/1eMeHTa HeBO3MOXKHA 6e3 onpeaenéHHOro 3aBUCMMOTO
KOMMOHEHTa.

Hanbonee HarnAgHO [AaHHbIA TUMN  COYETAEMOCTM OMUCLIBAETCA Yepe3 MOHATUME «CWUJIbHOO
ynpasneHua», BeeaéHHoe A.M. MewKoBckuUM. Mog «CUAbHLIM ynpaBaeHUMEM» NMOHMMAETCS TaKas CBA3b
rnarona c nageHoimm GOpMamMm CyLLECTBUTENbHOIO, MPU KOTOPOM 3aBUCUMbI KOMMNOHEHT SBAAETCA
HeobXoAMMbIM 419 3aBEPLUEHHOCTU BbICKA3blBAEMOI0O CMbIC/a. B NpOTMBOMNOIOXKHOCTb 3TOMY BblAeNAeTcs
«cnaboe ynpassieHMe», He npegnonararoliee 06s83aTeIbHOro Ha/IMUYUS 3aBUCUMOTO 3/IEMEHTA.

CnepyeT OTMETUTb, YTO €CAM B PaMKax PYCUCTUKM KATEropuMuM CUbHOrO M cnaboro ynpasaeHus
NPEVMYLLLECTBEHHO CBA3bIBAIOTCA C MALEKHOW 3aBMCMMOCTBIO MMEHW MpW  rnarone, TO MNOHATUA
¢daKkynbTaTUBHON U 0bA3aTenbHOM codyeTaeMocTy obnagatoT 6osee WMPOKMM oxBaTom. OHUM BbIXOAAT 33
npesenbl rnarofibHO-MMeEHHbIX OTHOLWIEHUIA M PACNPOCTPAHAIOTCA HA PA3/IMYHbIE TUMbl CUHTAKCUYECKUX
cBA3€eM, X0TA Hanbosiee OTYETIMBO NPOABAAIOTCA MMEHHO B I1aro/IbHOM BaNEHTHOCTH.

Teopua ¢akynbTaTUBHOW M 06A3aTeNbHOM COYETAEMOCTM MNOJyuYMaa AajbHenlee passuTve WU
KOHUeNTyanbHoe odopmneHue B Tpyaax B.B. BuHorpagosa u B.[. AAMOHM, a TaKKe B MUCCAeA0BaHUAX
nociegylowmx AMHIBUCTOB, YTO CNOCODOCTBOBANO €€ 3aKPenneHnio B KayecTBe 3HAYMMOro HanpaB/ieHUs
CUHTaAKCUYECKOW Teopuu.
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Ocoboe BHMMaHMe B.[. AamoHuM yaenser aHanusy cnosodopm, He obnagatowmx abcontoTHOMU
ynoTpebnsaeMocTbto, @ TaKXKe BbIIBAEHUIO HECAMOCTOATENIbHOCTU OTAENAbHbIX NEKCUKO-FPAaMMaTUYECKUX
noAKNaccoB CNoB. B 3ToM cBA3W OH BblaenaeT ocobblli TUM NePeXofHbIX F1aro/IoB HEMOAHON NpeanKaumu,
KOTOPble XapaKTepm3ytoTca 0653aTeIbHOM CO4ETAaEMOCTbIO C AOMOJHEHNEM.

Kpome Toro, B.[. AAMOHM oOTMe4vaeT, u4TO o0b6A3aTe/IbHAA COYETAEMOCTb [/1aro/ioB ¢
06CTOATENBCTBEHHBIMM KOMMOHEHTAMM OrpaHMYEeHa NPEUMYLLECTBEHHO I1arolamMum HENOAHOW NpeauKaumu,
BbIPayKaloLWMMM 3HaYEeHUE NIOKaIn3auMmM (HaxoXaeHUs B onpeaenéHHoM NpocTpaHcTee). Takum obpasom,
0653aTe/IbHOCTb CUHTAKCUYECKOW CBA3M OKA3bIBAETCA CEMAHTUYECKM MOTUBMPOBAHHOW.

B TO e BpemA CBA3b CyWECTBUTE/IbHOTO C OMpejeseHMeM pacCMaTpuMBaeTcA MM Kak
NPeNMyLLECTBEHHO GaKynbTaTUBHAA, MOCKO/bKY HanuMuue onpegeneHma He ABaseTcA 06MA3aTebHbIM
YC/IOBUEM peanM3aumm KaTeropnasbHOro 3Ha4eHUA UMEHMN.

B panbHenwem B.I. AgMmoHM paclumpseT noHATue daKyibTaTUBHOM M 06s3aTeNbHOM COYETAEMOCTH,
PacnpoCTpaHAA ero TaKXe Ha Y/eHbl NpeasioXKeHuA. B 3TOM MHTepnpeTauum BTOPOCTEMNEHHbIE YJEHbI
npeanoXeHna - [OMNOJSHEHWE, OBCTOATENbCTBO M ONpeAeNeHue - PacCMaTpPMBAlOTCA KaK 3/IeMEHTbI,
obnapatowme 06s3aTesIbHOM COYETAEMOCTbLIO C ONMOPHbIM C/IOBOM.

OpHako nofaobHasa TPaKTOBKa BbI3blBAET AMCKYCCUM B JIMHIBUCTMYECKON nuTepaTtype. Kputuku
[aHHOro NoAXo4a YKA3bIBAKOT HA TO, UTO CTATYC YeHa NpeasioXKeHus cam no cebe npeanonaraet Haamume
CMHTAKCUYECKOM CBA3M C APYIMMUK 31IeMEeHTAaMM CTPYKTYpbl. ChegoBaTenbHo, GYHKUMA YaeHa NpeaioKeHns
He MOMeT ObiTb PAacCMOTPEHA BHE CUCTEMbI €r0 OTHOLIEHMI, MOCKONbKY WMMEHHO CBA3b C APYrMMu
KOMMOHEHTaMM obecneynBaeT peasinsaumto ero rpaMmaTUYECKoOM Pon.

BmecTe ¢ Tem, Teopua GpakyNbTaTUBHOM M 065A3aTe/IbHOM COYETAEMOCTU NPeACTaBASET COOOM BaXkHoe
pa3BUTME BAJIEHTHOCTHOINO NoAaxona B NMHIBUCTMKe. OHa no3BosifAeT H6onee AETasibHO ONUCbIBATb TUMbI
CMHTAKCUYECKUX CBA3EWN M BbIABNAATL CTEMEeHb 3aBUCUMMOCTM A3bIKOBbIX eAnHUL, Apyr OoT Apyra. Mpun sTom
OCTaéTCA [OMCKYCCMOHHbIM BOMPOC O rPaHMUAxX MPUMEHEHMA [aHHOro MOHATUS, ocobeHHO npwu ero
pPacnpoCTpaHeHMM Ha YPOBEHb YNEHOB NPeasIOXKeHMUsA, 4YTo TpebyeT p[a/fbHENWero TeopeTUYecKoro
YTOYHEHMUSA.

BbiBoAbl

CnepoBatenbHO, AaHHas TeOpUs COYETAEMOCTU ABAAETCA BaKHbIM PA3BUTUEM BASIEHTHOCTHOrO
nogxopa, BocxogAwero K pabotam JI. TeHbepa, M 3aHMMaeT 3Ha4YMMOE MEeCTO B OTeYeCTBEHHOW
JNINHTBUCTUYECKOM Tpaguumn. OHa no3sonseT 6onee TOYHO OMMCbIBATb XapaKTep CUHTAKCMYECKUX CBA3EWN
MeX Ay A3bIKOBbIMU eANHULLAMWN U CTEMEHb MX 3aBUCUMOCTU ApYr OT Apyra.

YCTaHOBNEHO, YTO pasrpaHMYeHne COYETAEMOCTU Ha 06a3aTesIbHY0 U GaKyIbTaTUBHYIO BO MHOIOM
ONUpaeTcs Ha NpeACTaBieHUAs O CUIbHOM W cnabom ynpasneHuu, BBeAEHHble A. M. [ewWwKoBCKMM WU
pa3suTble B Tpyaax B. B. BuHorpagosa n B.I. AamoHu. Mpn sTom obs3aTeNlbHaa cOYeTaeMOCTb Yalle BCero
0bYyC/NI0BNEHA CEMAHTUKO-TPAMMATUUYECKMMM CBOMCTBAMU €OMHUL, U OCOBEHHO SPKO NpoABAAETCA B
rnaronbHon cdepe. MokasaHo, uto B.[. AAMOHM cBA3bIBaeT 06A3aTeNIbHYO COYETAEMOCTb C ABAEHUAMMU
HEMONHOW npeguKauun U  BblgenseT rpynnbl r1aronos, Tpebyowmux o0683aTeNbHOr0  3aBUCUMOTO
KOMMNOHEHTA. B TO »Ke Bpemsa pas NoN0XKEeHWUN, KacatoWwmxcsa pacnpoCcTpaHeHNA JAHHOIO NOHATMA HA YPOBEHb
Y/IeHOB NPeA/IOKEeHMA, BbI3bIBAET HAay4YHble AUCKYCCUMN.

Takum obpasom, Teopua ¢aKynbTaTUBHON M 06sA3aTeNbHOM COYETAeMOCTU npeacTasBnseT coboi
3HAYMMDbI 3Tan B Pa3BUTUN CUHTAKCUYECKON TEOPUN U YTOYHEHWUWN BaNEHTHOCTHbIX OTHOLLEHMI B A3blKe. OHa
nossosAeT raybxe MNOHATb MexaHW3Mbl OPraHM3auMM BbICKA3blBaHUA M BbIABUTb Pa3MuMA B TUMNax
CMHTAKCUYECKOM 3aBUCUMOCTH.
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NPUMEHEHME NEPEBOAYECKUX TPAHCOOPMALIMIA KAK CPEACTBA AOCTUXKEHUA
SKBUBAJIEHTHOCTHU B XYAOXECTBEHHOM MNEPEBOAE

B cTatbe paccmaTpuBaloTCA TeOopeTUYeCKMe acCMneKTbl 3KBUBAJIEHTHOCTM B MNepeBoge M poJib
nepeeBogyecknx TpaHchopmaumii B Npouecce nepesaym COLAEpHKaHUA XyAOXKeCTBEHHOro Tekcta. Ocoboe
BHMMAHME YyAEeNsaeTca aHaAM3y  NIEKCUKO-CEMAHTMYECKMX W FpaMMaTUYeCcKMx  TpaHchopmauui,
NPUMEHSIeMbIX ANA  OOCTUXKEHMA PYHKLMOHANbHO-KOMMYHUKATUBHON 3KBMBANEHTHOCTU. Ha ocHose
COMNOCTaBUTENIbHOIO aHa/M3a OpUrMHaNa U NepeBoAa BbIABAAKOTCA OCHOBHblE 3aKOHOMEPHOCTM Bblbopa
nepeBoaYeCcKUX peLLleHN.
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USAGE OF TRANSLATION TRANSFORMATIONS AS A MEANS OF ACHIEVING EQUIVALENCE IN
LITERARY TRANSLATION

This article examines the theoretical aspects of equivalence in translation and the role of translation
transformations in conveying the content of a literary text. Particular attention is paid to the analysis of
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lexical, semantic, and grammatical transformations used to achieve functional and communicative
equivalence. Based on a comparative analysis of the original and translation, the main patterns in choosing
translation solutions are identified.
Keywords:
translation, equivalence, translation transformations, literary translation, context, semantics, pragmatics.

MNpobaema sKBUBANEHTHOCTU ABAAETCA OAHOM U3 LLEHTPANIbHbIX B Teopmn nepesoga. OCHOBHAA 3aAaya
nepeBoOAYMKA 3aK/IOHAETCA B Nepefaye cogepKaHma NCXOQHOTO TEKCTA C MaKCMMAIbHbIM COXPaHEHUEM €ro
CMbICNOBBIX, CTUJIMCTUYECKUX U KOMMYHUKATUBHBIX XapaKTepnctmk. OQHAKO pasnnuma mexay A3bIKOBbIMU
cMcTeEMamMm U KyabTypPHbIMM OCOBEHHOCTAMW HapoaoB 00YC/IOBAMBAOT HEOOXOAMMOCTb MCMONb30BaAHUA
cneumanbHbIX NPUEMOB, CpeaM KOTOPbIX 0cO60e MeCcTo 3aHMMaLOT NepeBoAYecKme TpaHCchopMaLuu.

lMoHATUE 3KBMBANEHTHOCTU B NepeBOAE CBA3AHO C Npobsemolt COOTHOLWEHMA TEKCTA OpUrMHana m
TEeKCTa nepesBofa. B HayyHOM suTepaType SKBMBANEHTHOCTb [PACCMATPMBAETCA KaK COXpaHeHue
onpeaenéHHOro YpoBHA COAEPKAHNA MCXOLHOMO TEKCTA NPKM ero nepegade CpeacTBamm Apyroro Asbika [2,
c. 190]. Mpw 3TOM Ba*KHO OTMETUTb, YTO SKBMBAIEHTHOCTb HE CBOAUTCS K MPOCTOMY COBMaZEHUIO A3bIKOBbIX
eauMHUY, a npegnonaraet 6onee  CNOXKHOE B3aMMOAEWNCTBME CEMAHTUYECKMX, CTPYKTYPHbIX U
nparmaTmMyecknx GakTopos.

CoBpeMeHHble UCCNef0BaHMA MOKa3blBAKOT, YTO 3KBMBANEHTHOCTb HOCUT MHOTOYPOBHEBbLIN XapaKTep.
OHa MOMKeT NPOoABNATLCA HAa YPOBHE OTAE/bHbIX C/I0B, CI0BOCOYETAHUN, NPESNOKEHNM N TEKCTA B LE/IOM.
Mpu sTom B Npouecce nepesBosa 4acTo MPOUCXOLUT CMELLEHNE aKLEHTOB: OA4HU 3/1eMEHTbl COAEPIKaAHMUA
COXPAHAOTCA MOJIHOCTbIO, ApYyrMe — YacTUYHO TPaHCHOPMUPYIOTCA MAM  KOMMNEHCUPYHOTCA WHbIMM
cpencTBamm A3blka nepesoga [5, c. 172].

Ocobytlo posb MrpaeT nparmaTMyYecKuMi acnekT 3KBMBAJIEHTHOCTW, NpPeanofaratowmii coxpaHeHue
KOMMYHMKaTUBHOro 3¢ddeKTa TeKcTa. ITO O3Ha4yaeT, YTO NepeBos AOJIKEH Bbi3biBaTb Y PeLUNUeHTa
AQHaANIOTMYHYIO pPEeaKLUMIo, KaKylo BbI3bIBAET OPWUIMHAA Yy HOCUTeNns WcxogHoro Asbika [6, c¢. 28]. B
XYZOXKEeCTBEHHOM MepeBoge AaHHbI paKTop NpMobpeTaeT NepBOCTENEHHOE 3HAaYeHMe, NMOCKOJIbKY TEeKCT
BbINOJHAET HE TO/IbKO MHPOPMATUBHYIO, HO U 3CTETUYECKYIO GYHKLMIO.

MepeBoayeckme TpaHchOpMauUKM nNpeacTaBAAOT cOOOM M3MEHEeHUA, BHOCUMMbIE B CTPYKTYpy W
CEMAHTUKY MCXOLHOrO TeKcTa B mnpouecce nepesoga. OHM MCNONBL3YIOTCA B TeX CAy4aAx, Korga npamoe
COOTBETCTBME MEXAY eAMHULLAMM A3bIKOB OTCYTCTBYET UM HEBO3MOMXKHO [4, ¢. 10-18].

HeobxoamMmocTb npumeHeHua TpaHchopmaumini obycnosneHa pagom GakTopoB: PasAUUMAMK B
rPamMMaTUYECKOM CTpoe A3bIKOB, HECOBMNAaJEHWEM JIEKCMYECKMX CUCTEM, a TaKKe Ky/JabTypHO-
cneumduyeckumm ocobeHHoCTAMM. B €BA3M € STUM NepeBOAYMK BbIHYKAEH afanTUPOBATb MCXOAHbIN TEKCT,
COXPAHAA ero cmbicioBoE A4P0.

CnegyeTr OTMETUTb, YTO TpPaHCPOPMALUM He ABAAIOTCA MPOU3BOJIbHBIMW WM3MEHEHUAMM TeKCTa.
HanpoTuB, OHW NoAYMHEHbI CTPOrOW SIOFMKE WM HanpaB/ieHbl HAa AOCTUMKEHME afeKBAaTHOCTU nepeBoaa. B
3aBUCMMOCTM OT XapaKTepa NnpeobpasoBaHN BbIAENAIOTCA: NeKcuYeckune TpaHchopmaLmMm (KOHKpeTU3auums,
reHepanusaumsa, 3ameHa); rpammaTtuyeckne TpaHchopmaumm (nepecTaHoOBKa, YieHeHWe U obbeauHeHue
npeasoXKeHWn); NEKCUKO-TPaMMaTUYeCKne TpaHCHOopMaLLMK; CTUAUCTMYECKKE TPAHCHOPMALLUK.

Takum obpasom, nepeBofyeckMe TpaHCOOPMaUMM BbICTYNAOT KaK YHUBEPCA/bHbIA MHCTPYMEHT,
obecneymBaoLLMii Nepexos OT CTPYKTYPbl OAHOIO A3bIKA K CTPYKTYPE APYroro Npu COXpaHeHUN COAEPKAHMA
[3, c. 18].

AHanns  ¢$aKTMYECKOro MaTepuasna MOKa3blBAeT, YTO MNepeBOAYMK aAKTUBHO  MCMOSb3yeT
TpaHchopMaLMm B 3aBUCMMOCTM OT KOHTEKCTA. KOHTEKCT UrpaeT peLuatoLyto posib Npu Bbibope 3KBMBaNEeHTa,
NMOCKOJIbKY MMEHHO OH OnpeaensAeT akTyalbHOe 3HaYEHME A3bIKOBOWN e4MHULLbI B KOHKPETHOW CUTYaL M.
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Tak, 04HO M TO e C/I0BO MOXKET NepeaaBaTbca PasIMYHbIMK crocobamm: «boF» = vineyards; «6oF»
- orchard

B paHHOM cnyyae Habnogaetca MNPUMEHEHME  NIEKCMKO-CEMaHTUYecKol TpaHcdhopmaumm.
MepeBoAYMK YYUTLIBAET, YTO B O4HOM KOHTEKCTE peyb MAET O BUHOTPAAHWKE, a B APYrom — O GPyKTOBOM
cage. OTO CBUAETENLCTBYET O TOM, YTO BbIOOP 3KBMBA/ZIEHTA ONPEAENAETCA He C/OBAaPHbIM 3HAYEHUEM, a
KOHTEKCTYa/IbHOM CEMaHTUKOIM.

Kpome TOro, B npuBEAEHHbIX NPUMEpPAX WCMOAb3yeTca rpaMmaTuyeckas TpaHchopmauus —
nepecTaHOBKA 3/IEMEHTOB NpeasioXKeHUsA. ITO CBA3AHO C Pa3/IMYUAMMU B CUHTAKCMUYECKOM CTPOE fA3bIKOB U
HEeobXxoAMMOCTbIO CObM0AEHMA HOPM fA3blKa NepeBosa.

Ocobblit HTEpeC NpeacTaBAAeT U3SMEHEHNE KOMMYHMKATMBHOIO TUMNa NpeasioxeHuns. Hanpumep:

You are already a man = «Tbl y»Ke MyXK4umHa!»

B opurMHane npeasiorKeHme HOCUT HEMTPAsIbHbIN XapaKTep, TOraa KaKk B nepeBoge oHo NpuobpetaeT
9KCMPEeCCUBHYIO OKPACKY. 9TO AOCTUraeTcA 3a CYET UCMOb30BAHWUA BOCK/IMLIATEIbHOTO 3HaKa, YTO YCUAUBaET
3MOULMOHaIbHOE BO3AEMCTBME Ha YUMTaTENA.

EWwé oAHNUM BaXKHbIM MPUEMOM ABNSETCA reHepanmMsauma:

your father’s and your mother’s - «poantenn»

B pgaHHOM c/iydae NepeBOAYMK 3aMeHAET pasBepHYTOe BblparkeHne 6onee 0606WEHHbIM, YTO
COOTBETCTBYET HOpMaMm A3blKa NepeBoda U CNoCOBCTBYET NAKOHUYHOCTU BbICKa3blBaHMS.

Takum 06pasom, aHanM3 MOKasblBaeT, YTO NEepeBOAYMK MPUMEHSAET KOMMIEKC TpaHcdopmauumit,
HanpaB/IEHHbIX HA AOCTUXEHNE PYHKLMOHAbHOW SKBUBAIEHTHOCTU TEKCTa.

Ocobylo cNoxKHOCTb NpeacTaBaneT nepesos ¢paseonorMyeckmx egmHuL, NOCKONbKY OHM OTparkaloT
HALMOHANbHO-KY/IbTYPHYIO cneunduKky fA3blka. B 3aBMCMMOCTM OT CTENeHW COOTBETCTBUA BblAeNATCSA
NOJIHbIE, YAacTUYHble 1 Be33KBUBaIeHTHble cooTBeTcTBMA [1, c. 135-136].

Hanpumep: «'yn 6e xop Hamewasag» - There is no rose without a thorn

[aHHbIN NpUmep AeMOHCTPUPYET YaCTUYHYIO SKBUBANIEHTHOCTb, MOCKOJIbKY NPU cOBNaseHuun obuwero
CMbIC/1a HabNAaoTCA Pa3NNYMA B IEKCUYECKOM COCTaBE.

Ponb KOHTEKCTa B BblbOpe NepeBoAYeCcKMX peLleHni

KOHTEKCT ABAAETCA OAHMM W3 KAo4YeBbIX (GAKTOPOB, ONpeaenslowux Bblbop NepeBoAYeCcKoro
aKBMBaneHTa. OH BK/AOYaeT B ceba He TONbKO GaMKalillee OKpyXeHWe CnoBa, HO M Honee LWMPOKUI
TEKCTOBbIN N KyNbTYPHbIN GOH.

MMEHHO KOHTEKCT MO3BO/IAET OonpenefivTb aKTya/lbHOE 3HayeHMe MHOTO3HauYHbIX C/I0B, a TaK¥Ke
BbISIBUTb CKPbITbIE CMbIC/IOBbIE OTTEHKU. B yCNOBMAX MEKDBA3LIKOBON aCUMMETPUM NEPEBOAYNK BbIHYKAEH
ONMpPaTbCA Ha KOHTEKCT A8 AOCTUNKEHUA afleKBAaTHOCTM NepeBoja.

B Xy4oKecTBEHHOM TeKCTe POoJsib KOHTEKCTa 0COBeHHO BesIMKa, MOCKO/IbKY 3HAYEHME C/I0BA MOXKET
BapbMPOBATLCA B 3aBUCMMOCTU OT aBTOPCKOIO 3aMbICNa, KaHPa M CTUINCTUKM NponsBeneHus. B atoi ceasm
nepeBoAYMK BbICTYMAET HE TOJIbKO KaK NOCpeaHUK MeXay A3blIKaMW, HO U KaK MHTepnpeTaTop TeKCTa.

MNpoBeaEHHOE NCcCef0BaHME NOKA3as0, YTo NepeBoayYeckme TpaHChopPMaLUKM ABNAIOTCA BaXKHENLLMM
WHCTPYMEHTOM  OOCTUMKEHMA SKBUBANEHTHOCTUM B XyAOXKEecTBEHHOM nepesoge. WX npumeHeHue
0bycnoBneHo HeobXOAMMOCTbIO  MPEOAONEHUA  MENKDbBA3BIKOBbIX U MENKKYAbTYPHbIX  Pas/vunii.
JKBMBA/IEHTHOCTb B NEepeBofle HOCUT OTHOCUTE/IbHbIN XapaKTep W AOCTUraeTcsA 3a CYET KOMMIEKCHOro
B3aMMOAENCTBUA CEMAHTUYECKUX, CTPYKTYPHbIX M NparmaTuyecknx GakTopos.

TakmMm 06pasom, yCnewHoCTb Xy40XKeCTBEHHOro NepeBo/ia 3aBUCUT He TOJIbKO OT 3HaHWUSA A3bIKOB, HO
M OT NpodeccMoHaNbHOrO MacTepcTBa MepeBoAYMKa, €ero CrnocobHOCTU MHTepPnpPeTUpoBaTb TEKCT W

NPUMeHATb 3G PEKTUBHbIE NEPEBOAYECKME CTPATEMUN.
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THE HISTORICAL EVOLUTION AND GLOBAL SIGNIFICANCE OF THE OLYMPIC GAMES

Abstract
This article analyzes the multifaceted evolution of the Olympic Games from their ancient origins to

their status as a premier global sporting phenomenon. As the world becomes increasingly interconnected,
the Olympic movement serves as a critical mechanism for fostering international diplomacy, cultural
exchange, and athletic excellence. The study examines the historical transitions, such as the shift from the
ancient religious festivals to the modern secular era established by Pierre de Coubertin, as well as the
macroeconomic impacts on host city infrastructure and global media engagement. The analysis concludes
that the development of the Olympics is not merely a sporting chronology but a strategic reflection of
humanity’s pursuit of unity, peace, and sustainable global cooperation.

Keywords:

Olympic Games, sports history, cultural diplomacy, athletic excellence,
Olympic movement, global integration, sports evolution.

Main Part

The transition from the Ancient Olympics to the Modern Olympic movement is driven by the need for
a "universal athletic language" in an era of globalized society. The Olympics provide a standardized
competitive framework that allows athletes from diverse nations to demonstrate their physical prowess
under a unified set of regulations with high precision. Without this historical continuity, international sports
would be hindered by the "Cultural Fragmentation" caused by varying regional traditions. By participating in
the Games, a nation signals its commitment to the Olympic Charter, which significantly enhances the global
visibility of its national identity. This platform is a prerequisite for fostering "Soft Power" and building
diplomatic bridges through the medium of fair play and mutual respect.

From a sociological perspective, the importance of the Olympic evolution lies in the optimization of
Human Potential. The modern Games often enjoy a high prestige because they are perceived as the ultimate
pinnacle of human achievement and are governed by rigorous international standards. Furthermore, for
participating countries, the development of specialized training systems simplifies the identification of elite
talent across various disciplines. This reduces the barriers to entry for developing nations, allowing them to
compete on a global stage. The evolution encourages a shift from "Exclusionary Competition" to "Inclusive
Participation," which requires a deep commitment to the values of "Citius, Altius, Fortius" (Faster, Higher,
Stronger) and reflects the true essence of human perseverance.

At the macroeconomic level, the hosting and development of the Olympic Games act as a powerful
catalyst for Urban Regeneration and Foreign Investment. When a host city aligns its infrastructure with
Olympic requirements, it lowers the "infrastructure barriers" for future economic activities and tourism. This
alignment is often a key requirement for modernizing transportation networks, telecommunications, and
sports facilities. Moreover, the rigorous environmental and social standards of the International Olympic
Committee (IOC) act as a deterrent to unsustainable urban planning. By improving the quality of public
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amenities, the Olympics strengthen the overall integrity of the host nation's global image, fostering an
environment conducive to long-term prosperity and international tourism.

However, the modernization of the Olympics is a complex process that requires significant investment
in Technology and Security. It necessitates the integration of advanced broadcasting systems, anti-doping
protocols, and smart stadium infrastructure to meet contemporary demands. Despite these logistical
challenges, the long-term cultural benefits far outweigh the operational costs. The Games facilitate "Global
Solidarity" on a massive scale, allowing small and large nations to share the spotlight on a level playing field.
As the Olympic movement moves toward more sustainable hosting models, the synergy of international
competition continues to promote global peace and enhance the efficiency of intercultural dialogue, making
it the bedrock of modern international sports diplomacy.

Conclusion

The history and development of the Olympic Games represent a transformative journey toward global
unity and athletic excellence. By prioritizing the spirit of competition and mutual respect, the Olympics
empower nations, inspire future generations, and bolster the ideals of global peace. In a world where
international cooperation is essential, the ability to convene through the Olympic Games is vital for any
society aiming to promote human dignity and thrive in a peaceful, competitive global community.
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THE MULTI-DIMENSIONAL IMPACT OF PHYSICAL EDUCATION AND SPORTS ON HUMAN HEALTH

Abstract

This article analyzes the multifaceted impact of physical education and sports on the physiological and
psychological health of individuals. In an era characterized by increasing sedentary lifestyles, regular physical
activity serves as a critical mechanism for maintaining systemic bodily functions and preventing chronic
pathologies. The study examines the biological benefits, such as cardiovascular optimization and
musculoskeletal strengthening, as well as the cognitive impacts on mental clarity and emotional stability. The
analysis concludes that the consistent practice of sports is not merely a lifestyle choice but a fundamental
biological requirement for achieving peak human performance and ensuring long-term health sustainability.
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Main Part

The impact of physical education and sports on human health is driven by the necessity of "Functional
Adaptation" in the human body. Regular training provides a standardized framework that allows internal
systems to operate with high precision and efficiency. Without this physical stimulus, the body suffers from
"Atrophy of Disuse," leading to weakened immunity and metabolic dysfunction. By engaging in sports, an
individual signals a commitment to biological excellence, which significantly enhances the resilience of the
cardiovascular system. This physiological transparency is a prerequisite for maintaining heart health, as
exercise increases stroke volume and lowers the resting heart rate, effectively reducing the risk of
hypertension and strokes.

From a cellular and metabolic perspective, the importance of sports lies in the optimization of the
Energy Metabolism. Individuals who maintain a consistent training regimen enjoy a more efficient glucose
regulation and lipid profile, as physical exertion enhances insulin sensitivity. Furthermore, for the
musculoskeletal system, using a diverse range of exercises simplifies the maintenance of bone density and
joint flexibility. This reduces the administrative burden on the body’s aging process, preventing the early
onset of osteoporosis and sarcopenia. The transition from inactivity to regular training encourages a shift
from "Reactive Health Management" to "Proactive Wellness," which reflects the true biological substance of
a healthy organism rather than just the absence of disease.

At the neurological level, the engagement in sports is a powerful catalyst for Neuroplasticity and
mental health. When a person aligns their daily routine with physical culture, it lowers the "mental barriers"
caused by chronic stress and anxiety. The release of myokines during muscle contraction acts as a natural
deterrent to cognitive decline and mood disorders. By improving the quality of sleep and neurochemical
balance, sports strengthen the overall integrity of the nervous system, fostering an environment conducive
to sustainable mental growth and emotional stability. This internal harmony is essential for maintaining
productivity in both academic and professional spheres.

However, the pursuit of health through sports is a process that requires significant investment in
knowledge and proper technique. It necessitates an understanding of biomechanics and nutritional
requirements to ensure that the physical load leads to adaptation rather than injury. Despite these
requirements, the long-term benefits of "Biological Capital" far outweigh the efforts. Regular physical
education facilitates systemic longevity, allowing individuals to navigate the complexities of modern life with
vitality. As society moves toward a more health-conscious future, the synergy of an active population
continues to reduce public health expenditures and enhance the overall efficiency of human resources.

Conclusion

The impact of physical education and sports is a transformative force for human health and personal
excellence. By prioritizing physical activity and systemic conditioning, individuals empower their biological
functions, streamline their mental health, and bolster their overall resilience. In a world where physical
vitality is the foundation of achievement, the ability to maintain health through sports is essential for any
individual aiming to thrive in the competitive global environment.
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THE ROLE OF SPORTS IN MAINTAINING A HEALTHY LIFESTYLE

Abstract

This article analyzes the fundamental significance of physical activity and sports within the framework
of a modern healthy lifestyle. As sedentary behaviors become more prevalent due to technological
advancement, the integration of regular exercise serves as a vital mechanism for preventing chronic diseases,
enhancing mental well-being, and improving overall quality of life. The study examines the physiological
benefits, such as cardiovascular strengthening and metabolic regulation, as well as the psychological impacts,
including stress reduction and cognitive enhancement. The analysis concludes that sports are not merely a
leisure activity but a strategic necessity for individuals and societies aiming to achieve long-term physical
resilience and public health sustainability.

Keywords:
sports, healthy lifestyle, physical activity, disease prevention, mental health,
cardiovascular health, longevity.

Main Part

The integration of sports into a healthy lifestyle is driven by the human body’s biological need for
movement in an increasingly stationary world. Regular physical activity provides a foundational framework
that allows the body to function at its peak efficiency. Without consistent exercise, individuals face the
"Physical Inactivity Crisis," leading to a rise in non-communicable diseases such as obesity, type 2 diabetes,
and hypertension. By engaging in sports, a person strengthens the immune system and improves the "Vital
Capacity" of the lungs and heart. This physiological optimization is a prerequisite for maintaining energy
levels and ensuring that the body can recover quickly from environmental stressors.

From a psychological perspective, the importance of sports lies in the regulation of mental health and
the optimization of the "Cortisol-Endorphin Balance." Physical exercise is a powerful natural antidepressant;
it triggers the release of neurotransmitters that improve mood and reduce anxiety. Furthermore, for students
and professionals, sports improve cognitive functions such as focus, memory, and discipline. The
commitment to a training routine encourages a shift from a "Passive Mindset" to a "Resilient Mindset," which
requires professional consistency and reflects a person’s ability to set and achieve long-term goals.

At the social and community level, sports act as a catalyst for social cohesion and discipline.
Participating in team sports or communal fitness activities lowers the barriers between different social groups
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and fosters a sense of belonging. This alignment is often a key factor in developing leadership qualities and
teamwork skills that are applicable in academic and professional environments. Moreover, the rigorous
nature of sports serves as a deterrent to harmful habits. By improving body composition and self-esteem,
sports create an environment conducive to personal growth and long-term health stability.

However, maintaining a healthy lifestyle through sports is a process that requires significant
investment in "Personal Discipline" and time management. It necessitates a balanced approach to nutrition,
rest, and consistency to avoid overtraining and injury. Despite these daily challenges, the long-term benefits
far outweigh the efforts. Regular activity facilitates "Biological Longevity," allowing individuals to remain
productive and active well into their later years. As more people prioritize physical culture, the synergy of a
healthy population reduces the burden on healthcare systems and enhances the overall efficiency of society.

Conclusion

The adoption of regular sports and physical activity is a transformative step toward personal excellence
and physical longevity. By prioritizing movement and discipline, individuals empower their immune systems,
streamline their mental health, and bolster their overall resilience. In a world where health is the most
valuable asset, the ability to maintain a strong and active body through sports is essential for any individual
aiming to thrive in a demanding modern environment.
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THE AXIOMATIC FOUNDATION OF MATHEMATICS AS THE STRUCTURAL
BLUEPRINT FOR GLOBAL INNOVATION

Abstract
This article analyzes the multifaceted significance of mathematics as the foundational language of the
modern scientific and technological landscape. As global industries become increasingly data-driven, the
transition from basic calculation to advanced mathematical modeling serves as a critical mechanism for
enhancing logical precision, systemic reliability, and analytical transparency. The study examines the
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microeconomic benefits, such as optimized algorithmic efficiency and risk mitigation in financial engineering,
as well as the macroeconomic impacts on national research and development (R&D) capabilities. The analysis
concludes that the mastery of mathematical principles is not merely an academic exercise but a strategic
imperative for nations and corporations seeking to integrate into the global digital architecture and achieve
long-term intellectual sustainability.
Keywords:
Mathematics, axiomatic method, quantitative analysis, logical precision, algorithmic modeling,
systemic reliability, intellectual capital.

Main Part

The transition toward advanced mathematical application is driven by the need for a "universal
language of logic" in an era of unprecedented complexity. Mathematics provides a standardized framework
that allows researchers to model physical, biological, and economic phenomena across different jurisdictions
with high precision. Without this quantitative harmonization, global progress is hindered by the "Conceptual
Ambiguity" caused by subjective interpretations of data. By adopting rigorous mathematical standards, a
country signals its commitment to international scientific best practices, which significantly enhances the
reproducibility of its research outputs. This analytical transparency is a prerequisite for attracting institutional
investment in sectors such as aerospace, cryptography, and artificial intelligence.

From an organizational management perspective, the importance of mathematical proficiency lies in
the optimization of Decision-Making Processes. Entities that utilize high-level calculus, linear algebra, and
statistical inference often enjoy a lower operational risk because their strategies are based on probabilistic
modeling rather than intuition. Furthermore, for multinational technology firms, using unified mathematical
algorithms across subsidiaries simplifies the scaling of software solutions. This reduces the administrative
burden and operational costs associated with troubleshooting fragmented systems. The transition
encourages a shift from "Heuristic-Based" problem solving to "Evidence-Based" optimization, which requires
a deeper professional judgment and reflects the true economic substance of technical transactions.

At the macroeconomic level, the promotion of mathematical education is a powerful catalyst for
National Innovation. When a nation aligns its educational standards with global mathematical benchmarks,
it lowers the "innovation barriers" for local engineers and data scientists. This alignment is often a key
requirement for joining elite international research consortia or securing favorable credit ratings from global
agencies that value human capital quality. Moreover, the rigorous logic inherent in mathematical proof acts
as a deterrent to systemic errors and engineering failures. By improving the quality of analytical information,
mathematics strengthens the overall integrity of the domestic technology sector and capital markets,
fostering an environment conducive to sustainable business growth and economic stability.

However, the transition to a mathematically literate society is a complex process that requires
significant investment in Human Capital and pedagogical infrastructure. It necessitates the retraining of
educators to teach the nuances of discrete mathematics, topology, and advanced statistics in a way that
relates to real-world industrial applications. Despite these initial challenges, the long-term benefits far
outweigh the costs. The transition facilitates "Intellectual Inclusion" on a global scale, allowing local
enterprises to compete for high-tech contracts on a level playing field with international peers. As more
countries move toward mathematics-centered development models, the synergy of a unified logical system
continues to reduce market volatility and enhance the efficiency of global resource allocation, making it the
bedrock of modern international science.

Conclusion

The evolution of mathematical thought is a transformative step toward global economic integration
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and scientific excellence. By prioritizing logical rigor and quantitative clarity, mathematics empowers
individuals, streamlines corporate management, and bolsters national resilience. In a world where data is the
most valuable asset, the ability to communicate and solve problems through the lens of mathematics is
essential for any entity aiming to thrive in the competitive and rapidly evolving global marketplace.
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THE STRATEGIC ROLE OF ENGLISH PROFICIENCY IN THE GLOBAL KNOWLEDGE ECONOMY

Abstract
This article analyzes the multifaceted significance of the English language as a fundamental pillar of
the modern information age. As the global landscape becomes increasingly interconnected through digital
platforms and international trade, the transition from local communication models to a unified linguistic
standard serves as a critical mechanism for enhancing knowledge transfer, professional mobility, and
systemic efficiency. The study examines the microeconomic benefits, such as expanded career trajectories
for individuals and optimized talent acquisition for corporations, as well as the macroeconomic impacts on
national digital readiness. The analysis concludes that the mastery of English is not merely a linguistic skill
but a strategic imperative for any entity seeking to operate within the global professional and scientific
architecture.
Keywords:
english language, global communication, knowledge economy, linguistic standard,
professional mobility, international trade, human capital.

Main Part
The transition toward English as a global professional medium is driven by the need for "linguistic
interoperability" in an era of rapid technological advancement. English provides a standardized framework
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that allows researchers, engineers, and entrepreneurs to collaborate across different jurisdictions with high
precision. Without this common medium, global innovation is often hindered by the "Information Silo" effect
caused by language-specific data fragmentation. By prioritizing English proficiency, an educational or
professional system signals its commitment to international standards, which significantly enhances the
visibility and impact of its intellectual output. This linguistic transparency is a prerequisite for accessing the
vast majority of global scientific journals and technical documentation.

From a resource management perspective, the importance of English lies in the optimization of the
Global Talent Pool. Organizations that utilize English as their primary internal language often enjoy a higher
degree of operational agility because they can integrate talent from diverse geographical backgrounds
without significant communicative friction. Furthermore, for multinational technology firms, using a unified
language for code documentation and project management simplifies the scaling of operations. This reduces
the administrative burden and operational costs associated with translating complex technical protocols. The
movement toward linguistic standardization encourages a shift from "Regional Networking" to "Global
Integration," reflecting the true economic reality of the 21st-century marketplace.

At the macroeconomic level, the promotion of English literacy is a powerful catalyst for National
Economic Diversification. When a nation aligns its workforce skills with global linguistic benchmarks, it lowers
the "entry barriers" for local enterprises seeking to provide services in the international outsourcing, tourism,
and software development sectors. This alignment is often a key requirement for attracting high-quality
foreign direct investment (FDI) from sectors that require a bilingual workforce. Moreover, the standardized
nature of English-language education acts as a deterrent to professional obsolescence. By improving the
communicative quality of its human capital, a country strengthens the overall integrity of its labor market,
fostering an environment conducive to sustainable growth and cross-cultural innovation.

However, the implementation of effective English language programs is a complex process that
requires significant investment in Instructional Design and digital immersion tools. It necessitates a focus on
"Functional Fluency"—the ability to use language as a tool for problem-solving—rather than just theoretical
grammar. Despite these initial pedagogical challenges, the long-term societal benefits far outweigh the
investment. English proficiency facilitates "Opportunity Inclusion" on a global scale, allowing individuals to
access high-value educational resources and remote work opportunities that were previously out of reach.
As the global economy continues to move toward a more integrated model, the synergy of a globally-
competent workforce continues to refine the efficiency of human capital allocation, making it the bedrock of
modern career development.

Conclusion

The mastery of the English language is a transformative step toward global professional excellence and
economic resilience. By prioritizing communicative clarity and linguistic agility, English empowers individuals,
streamlines organizational management, and bolsters national capability. In an age where the exchange of
information is the primary driver of progress, the ability to navigate the world through English is essential for
any professional aiming to thrive in the competitive and ever-evolving global marketplace.
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THE PEDAGOGICAL SIGNIFICANCE OF INTEGRATING LITERATURE TO FOSTER
EARLY MATHEMATICAL CONCEPTS

Abstract

This article analyzes the multifaceted significance of utilizing literary works as a strategic medium for
introducing mathematical concepts to children. While traditional mathematics instruction often focuses on
abstract symbols and rote memorization, the integration of storytelling serves as a critical mechanism for
contextualizing numbers, spatial relationships, and logical reasoning. The study examines the cognitive
benefits, such as enhanced mental modeling and narrative-driven problem solving, as well as the emotional
impacts on reducing "math anxiety" in early learners. The analysis concludes that the synthesis of literature
and mathematics is not merely a cross-curricular trend but a strategic imperative for educators seeking to
build a meaningful and durable foundation for numeracy and cognitive development.

Keywords:
early mathematics, literary integration, cognitive development, narrative learning,
mathematical thinking, numeracy, pedagogical strategy.

Main Part

The transition toward narrative-based mathematics is driven by the need for a "concrete conceptual
language" in early childhood education. Literary works provide a standardized framework that allows
children to visualize mathematical problems within a relatable human context with high precision. Without
this contextualization, young learners are often hindered by the "Abstraction Barrier" caused by isolated
numerical data. By utilizing stories, an educator signals a commitment to holistic learning, which significantly
enhances the conceptual retention of mathematical principles. This storytelling approach is a prerequisite
for developing "Mathematical Literacy," where children learn to see patterns and quantities as part of their
physical and social environment.

From a developmental perspective, the importance of using literature lies in the optimization of
Mental Imagery. When children encounter mathematical concepts—such as addition, subtraction, or
geometric shapes—through a narrative, they are required to construct internal models of the quantities
described. Furthermore, for the learning process, using characters and plotlines simplifies the
comprehension of complex operations. This reduces the cognitive burden and operational friction associated
with learning new logical rules. The transition encourages a shift from "Procedural Learning" to "Conceptual
Understanding," which requires a deeper intellectual engagement and reflects the true logic of mathematics
rather than just mechanical calculation.

At the systemic level, the promotion of literature-integrated mathematics is a powerful catalyst for
Critical Thinking. When a curriculum aligns mathematical tasks with a plot, it lowers the "engagement
barriers" for students who may naturally prefer language arts over STEM subjects. This alignment is often a
key requirement for fostering a multidisciplinary mindset from a young age. Moreover, the diverse scenarios
found in stories act as a deterrent to narrow, one-dimensional thinking. By improving the quality of
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mathematical discourse in the classroom, literature strengthens the overall integrity of the educational
experience, fostering an environment conducive to creative problem-solving and intellectual curiosity.

However, the implementation of this pedagogical model is a complex process that requires significant
investment in Teacher Training and curated literary resources. It necessitates that educators understand the
nuances of "Mathematical Identification" —the ability to find and highlight latent math concepts within a text
that is not explicitly about numbers. Despite these initial preparation requirements, the long-term
educational benefits far outweigh the efforts. Early exposure to "Story-Math" facilitates "Cognitive Agility,"
allowing children to transfer mathematical skills to various life situations. As modern education moves
toward more integrated models, the synergy of literature and logic continues to refine the efficiency of early
childhood instruction.

Conclusion

The integration of literary works into early mathematics instruction is a transformative step toward
deeper cognitive engagement and mathematical fluency. By prioritizing narrative context and mental
modeling, educators empower children to perceive mathematics as a living language of patterns and logic.
In a world where multi-dimensional thinking is essential, the ability to bridge the gap between stories and
numbers is vital for any educational system aiming to develop the next generation of innovative thinkers.
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THE IMPERATIVE OF COMPETENCY-BASED PEDAGOGY IN MODERN VOCATIONAL INSTRUCTION

Abstract
This article analyzes the multifaceted significance of implementing competency-based pedagogy
within the landscape of vocational instruction. As the global economy undergoes a digital and industrial
transformation, the transition from traditional, lecture-based teaching to immersive, skill-oriented
instruction serves as a critical mechanism for bridging the gap between academic theory and workplace
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reality. The study examines the pedagogical benefits, such as increased student engagement and mastery of
technical maneuvers, as well as the long-term impacts on professional adaptability. The analysis concludes
that the evolution of vocational teaching methods is not merely an educational update but a strategic
necessity for preparing a workforce capable of navigating the complexities of the modern industrial
architecture.
Keywords:
Vocational instruction, competency-based learning, pedagogical innovation, technical mastery,
workforce readiness, skill acquisition, industrial education.

Main Part

The transition toward specialized vocational instruction is driven by the demand for "applied
intelligence" in an increasingly automated world. Modern vocational pedagogy provides a standardized
framework that allows instructors to evaluate student performance through practical benchmarks with high
precision. Without this focus on application, the educational process is hindered by the "Knowledge-Action
Gap" caused by an over-reliance on theoretical memorization. By adopting a hands-on instructional
approach, an institution signals its commitment to professional excellence, which significantly enhances the
reliability of graduate certifications. This shift is a prerequisite for producing technicians who possess the
"tacit knowledge" required to operate complex machinery and manage industrial workflows.

From a student-centric perspective, the importance of modernized vocational lessons lies in the
optimization of Skill Retention. Learners who are taught through "active-learning" modules often enjoy a
higher degree of professional confidence because their training environment mirrors the challenges of the
actual work site. Furthermore, for educational administrators, integrating industry-standard tools into the
classroom simplifies the transition to professional life. This reduces the time-to-productivity for new hires
and minimizes the operational friction during the onboarding process. The movement toward competency-
based instruction encourages a shift from "Time-Based" learning to "Mastery-Based" learning, which requires
students to demonstrate full proficiency in a task before advancing, reflecting the true rigor of professional
standards.

At the systemic level, the refinement of vocational teaching is a powerful catalyst for Economic
Diversification. When a nation aligns its vocational curriculum with emerging sectors like green energy or
advanced manufacturing, it lowers the "innovation barriers" for local enterprises. This alighment is often a
key requirement for achieving a resilient and self-sustaining national economy. Moreover, the rigorous
assessment protocols of modern vocational instruction act as a deterrent to skill stagnation and professional
obsolescence. By improving the quality of instructional delivery, vocational centers strengthen the overall
integrity of the labor supply chain, fostering an environment conducive to continuous learning and technical
advancement.

However, the revitalization of vocational instruction is a complex process that requires significant
investment in Instructional Design and faculty development. It necessitates the continuous updating of
workshops and the retraining of educators to master the nuances of hybrid learning and digital simulation.
Despite these initial infrastructural demands, the long-term societal benefits far outweigh the costs. High-
quality vocational instruction facilitates "Technical Inclusion," allowing individuals to gain high-value skills
that are resistant to economic volatility. As educational systems move toward more integrated vocational
models, the synergy of a well-trained workforce continues to enhance global productivity and the efficiency
of human capital allocation, making it the bedrock of modern career development.

Conclusion

The modernization of vocational instruction is a transformative step toward educational relevance and
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industrial capability. By prioritizing competency-based mastery and practical application, modern pedagogy

empowers learners, streamlines the path to employment, and bolsters national economic resilience. In an

era where practical skill is the primary engine of progress, the ability to deliver world-class vocational

instruction is essential for any society aiming to thrive in the competitive and ever-evolving global

marketplace.
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THE INTEGRATION OF SOFT SKILLS INTO TECHNICAL VOCATIONAL PEDAGOGY

Abstract
This article analyzes the multifaceted significance of incorporating "soft skills"—such as
communication, problem-solving, and emotional intelligence—into the traditional technical vocational
curriculum. As the global industrial landscape shifts toward collaborative and service-oriented models, the
transition from a purely manual skill focus to a holistic professional development approach serves as a critical
mechanism for enhancing graduate employability and leadership potential. The study examines the
microeconomic benefits, such as improved workplace retention and team productivity, as well as the
macroeconomic impacts on national labor market flexibility. The analysis concludes that the synthesis of
"soft" and "hard" skills is not merely an educational trend but a strategic imperative for developing a
workforce capable of navigating the interpersonal and technical complexities of the modern global economy.
Keywords:
Vocational pedagogy, soft skills, technical education, emotional intelligence, workforce adaptability,
professional communication, holistic training.

Main Part

The transition toward a balanced vocational curriculum is driven by the need for a "collaborative
professional language" in an era of integrated global supply chains. Vocational instruction that includes
interpersonal training provides a standardized framework that allows technicians to interact with clients and

99



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

multi-disciplinary teams with high precision. Without this social layer, technical expertise is often hindered
by "Communication Barriers" that cause operational delays and project friction. By embedding soft skills into
the curriculum, a vocational institution signals its commitment to international professional standards, which
significantly enhances the versatility of its graduates. This dual-competency is a prerequisite for moving into
supervisory and management roles within the industrial sector.

From a workplace management perspective, the importance of soft skill integration lies in the
optimization of the Team Dynamics. Technicians who possess strong problem-solving and conflict-resolution
abilities often enjoy a higher degree of professional autonomy because they can navigate daily workplace
challenges without constant managerial intervention. Furthermore, for modern corporations, hiring well-
rounded vocational graduates simplifies the "Leadership Development" pipeline. This reduces the
administrative burden and costs associated with separate soft-skill training programs after hiring. The
evolution of this instructional model encourages a shift from "Task-Oriented" performance to "Solution-
Oriented" performance, which requires deeper critical thinking and reflects the true social substance of
modern industrial environments.

At the macroeconomic level, the promotion of holistic vocational education is a powerful catalyst for
Labor Market Resilience. When a nation aligns its vocational programs with the need for adaptable and
communicative workers, it lowers the "mobility barriers" that prevent technicians from moving between
different industrial sectors. This alignment is often a key requirement for achieving high levels of national
productivity and social stability. Moreover, the rigorous training in professional ethics and teamwork acts as
a deterrent to workplace misconduct and organizational inefficiency. By improving the behavioral quality of
the human capital pool, vocational centers strengthen the overall integrity of the service and manufacturing
sectors, fostering an environment conducive to sustainable business growth.

However, the modernization of vocational pedagogy to include soft skills is a complex process that
requires significant investment in Teacher Training and interactive learning materials. It necessitates the use
of role-playing, simulation, and collaborative projects to teach nuances such as empathy and negotiation in
a technical context. Despite these instructional challenges, the long-term career benefits for students far
outweigh the effort. A holistic approach facilitates "Professional Inclusion" on a broad scale, allowing
individuals to progress from entry-level technical roles to high-level strategic positions. As the global
economy moves toward more human-centric models, the synergy of technical mastery and interpersonal
excellence continues to refine global resource allocation, making it the bedrock of 21st-century vocational
strategy.

Conclusion

The integration of soft skills into vocational instruction is a transformative step toward producing
balanced and highly capable professionals. By prioritizing interpersonal competence alongside technical
mastery, modern pedagogy empowers students, streamlines corporate leadership, and bolsters national
economic resilience. In a world where technical skill alone is no longer enough to succeed, the ability to teach
the "human element" of industry is essential for any vocational system aiming to thrive in the competitive
and interconnected global marketplace.
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THE INTEGRATION OF WORK-BASED LEARNING (WBL) IN VOCATIONAL CURRICULUM DESIGN

Abstract

This article analyzes the multifaceted significance of integrating Work-Based Learning (WBL) within the
modern vocational curriculum. As the global industrial sector demands higher levels of technical agility, the
transition from classroom-confined instruction to integrated industry-education models serves as a critical
mechanism for enhancing student professionalization and real-world problem-solving capabilities. The study
examines the microeconomic benefits, such as reduced corporate training cycles and enhanced graduate
marketability, as well as the macroeconomic impacts on national labor efficiency. The analysis concludes that
the synthesis of academic instruction and practical industrial experience is not merely a pedagogical
preference but a strategic imperative for developing a workforce capable of sustaining innovation in a volatile
economic landscape.

Keywords:
Work-Based Learning, vocational curriculum, industry-education partnership, technical proficiency,
professionalization, apprenticeship, labor efficiency.

Main Part

The transition toward integrated Work-Based Learning is driven by the need for a "synergetic learning
environment" in an era of rapid industrial evolution. Vocational instruction that incorporates direct industry
experience provides a standardized framework that allows students to apply theoretical concepts to live
operational challenges with high precision. Without this bridge, vocational education is often hindered by
"Theoretical Isolation," where students possess knowledge but lack the situational awareness required for
complex technical tasks. By embedding WBL into the curriculum, an educational institution signals its
commitment to modern industrial standards, which significantly enhances the credibility of its graduates in
the eyes of international employers.

From an organizational perspective, the importance of integrated vocational lessons lies in the
optimization of the Human Capital Pipeline. Companies that partner with vocational schools to provide on-
site training often enjoy a higher retention rate because students are already acclimated to the corporate
culture and technical requirements before formal hiring. Furthermore, for the students, using industry-
standard equipment simplifies the mastery of advanced technologies. This reduces the administrative and
operational burden on the employer during the post-graduation transition. The evolution of this instructional
model encourages a shift from "Simulated Practice" to "Authentic Performance," which requires a higher
degree of accountability and reflects the true economic conditions of the modern workplace.

At the macroeconomic level, the adoption of Work-Based Learning is a powerful catalyst for National
Productivity. When a country aligns its vocational instruction with actual market demands, it lowers the
"entry barriers" for youth in high-growth sectors. This alignment is often a key requirement for reducing
structural unemployment and fostering a culture of lifelong learning. Moreover, the rigorous feedback loops
inherent in industry-school partnerships act as a deterrent to outdated curricula. By improving the agility of
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the educational system, integrated vocational instruction strengthens the overall integrity of the domestic
economy, fostering an environment conducive to sustainable industrial growth and technological
sovereignty.

However, the implementation of WBL is a complex process that requires significant investment in
Institutional Cooperation and legal frameworks. It necessitates the creation of robust safety protocols and
the training of "In-Company Mentors" who can guide students through the nuances of professional practice.
Despite these coordination challenges, the long-term benefits of a highly adapted workforce far outweigh
the initial logistical costs. The integration of WBL facilitates "Professional Inclusion" on a grand scale, allowing
local talent to gain global-level competencies without leaving their home environment. As educational
paradigms shift toward more collaborative models, the synergy of school-industry cooperation continues to
refine global human resource allocation, making it the bedrock of future vocational strategy.

Conclusion

The integration of Work-Based Learning into vocational instruction is a transformative step toward
aligning education with the realities of the 21st-century economy. By prioritizing hands-on experience and
industry-standard training, this model empowers students, streamlines the transition into the workforce, and
bolsters national economic resilience. In a world where the gap between theory and practice is narrowing,
the ability to deliver integrated, work-based vocational training is essential for any nation aiming to build a
competitive and future-ready workforce.
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THE ROLE OF DIGITAL SIMULATION AND VIRTUAL LABORATORIES IN VOCATIONAL TRAINING

Abstract
This article analyzes the multifaceted significance of integrating digital simulation and virtual
laboratories within the framework of modern vocational instruction. As industries adopt "Industry 4.0"
technologies, the transition from traditional physical-only workshops to hybrid digital environments serves
as a critical mechanism for enhancing student safety, resource efficiency, and technical precision. The study
examines the pedagogical benefits, such as the ability to practice high-risk procedures in a controlled setting,
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as well as the macroeconomic impacts on educational scalability. The analysis concludes that the adoption
of digital simulation is not merely a technological trend but a strategic imperative for vocational institutions
seeking to provide high-quality training in an increasingly complex and digitized global economy.
Keywords:
Digital simulation, virtual laboratories, vocational training, Industry 4.0, technical education,
educational technology, risk management.

Main Part

The transition toward digital simulation in vocational pedagogy is driven by the need for a "risk-free
mastery environment" in an era of high-precision engineering and hazardous industrial processes. Virtual
laboratories provide a standardized framework that allows students to repeat complex technical maneuvers
with high precision until total proficiency is achieved. Without this digital layer, vocational training is often
hindered by the "Resource Constraint" caused by expensive raw materials or the wear and tear of physical
machinery. By adopting simulation tools, an institution signals its commitment to modern technological
standards, which significantly enhances the technical literacy of its graduates. This digital fluency is a
prerequisite for operating in modern sectors where "Digital Twins" and remote monitoring are industry
norms.

From an instructional management perspective, the importance of virtual training lies in the
optimization of the Learning Curve. Students who report under a hybrid model often enjoy a higher degree
of confidence because they can visualize internal mechanical processes that are invisible in physical
machines. Furthermore, for vocational centers, using digital platforms simplifies the assessment of student
progress through automated data tracking. This reduces the administrative burden and allows instructors to
focus on individualized coaching rather than basic supervision. The transition encourages a shift from
"Observational Learning" to "Immersive Interaction," which requires deeper analytical thinking and reflects
the true technical substance of modern industrial operations.

At the macroeconomic level, the adoption of digital simulation is a powerful catalyst for Educational
Scalability. When a nation aligns its vocational training with virtual platforms, it lowers the "infrastructure
barriers" for rural and remote areas, allowing more citizens to access high-quality technical education. This
alignment is often a key requirement for achieving rapid industrialization and national workforce readiness.
Moreover, the standardized nature of digital curricula acts as a deterrent to geographic disparities in
educational quality. By improving the accessibility of high-tier training, virtual laboratories strengthen the
overall integrity of the national human capital pool, fostering an environment conducive to widespread
innovation and economic stability.

However, the transition to digital-integrated vocational training is a complex process that requires
significant investment in Software Infrastructure and high-speed connectivity. It necessitates the retraining
of vocational instructors to navigate virtual environments and integrate data-driven feedback into their
teaching. Despite these initial technological challenges, the long-term benefits of "Digital Readiness" far
outweigh the costs. The transition facilitates "Skill Democratization" on a global scale, allowing local students
to master international-standard technologies in a safe, cost-effective manner. As more countries move
toward simulated vocational models, the synergy of a digitally-capable workforce continues to drive global
productivity and enhance the efficiency of industrial resource allocation.

Conclusion

The integration of digital simulation and virtual laboratories is a transformative step toward the
modernization of vocational education. By prioritizing safety, precision, and accessibility, these technologies
empower students, streamline institutional management, and bolster national economic resilience. In a
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world where the boundary between the physical and digital is disappearing, the ability to train effectively
through simulation is essential for any entity aiming to thrive in the competitive global industrial landscape.
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THE STRATEGIC IMPORTANCE OF ENHANCING VOCATIONAL EDUCATION AND TRAINING (VET)

Abstract

This article analyzes the multifaceted significance of vocational education and training (VET) within the
contemporary global labor market. As industrial requirements become increasingly specialized and
technology-driven, the transition from traditional academic-only models to robust vocational systems serves
as a critical mechanism for enhancing workforce productivity, narrowing the skills gap, and increasing youth
employability. The study examines the microeconomic benefits, such as improved job matching and higher
initial earnings for skilled technicians, as well as the macroeconomic impacts on national industrial
competitiveness. The analysis concludes that the modernization of vocational training is not merely an
educational shift but a strategic imperative for nations seeking to achieve long-term economic resilience and
sustainable professional development.

Keywords:
Vocational education, VET, workforce development, technical skills, labor market integration,

professional training, economic sustainability.

Main Part

The transition toward advanced vocational education is driven by the need for a "practical skill
language" in an era of rapid technological disruption. Vocational training provides a standardized framework
that allows students to align their technical capabilities with the specific requirements of modern industries
with high precision. Without this alignment, the labor market is hindered by the "Skills Mismatch" caused by
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theoretical curricula that lack hands-on application. By prioritizing vocational subjects, an educational system
signals its commitment to industrial best practices, which significantly enhances the employability of
graduates. This practical expertise is a prerequisite for attracting industrial partnerships and foreign
investments that require a workforce capable of immediate operational contribution.

From a career management perspective, the importance of vocational training lies in the optimization
of the Transition from School to Work. Students who engage in specialized vocational tracks often enjoy a
lower period of unemployment because their certifications are perceived as more relevant and easier to
verify by technical standards. Furthermore, for modern enterprises, collaborating with vocational institutions
simplifies the recruitment of high-quality talent. This reduces the administrative burden and training costs
associated with onboarding employees who lack foundational technical skills. The evolution of vocational
pedagogy encourages a shift from "Passive Learning" to "Competency-Based" education, which requires a
deeper mastery of specific tools and reflects the true economic value of labor rather than just academic
credentials.

At the macroeconomic level, the promotion of vocational education is a powerful catalyst for National
Industrial Growth. When a nation aligns its training programs with the global technological benchmark, it
lowers the "productivity barriers" for local manufacturers and service providers. This alignment is often a key
requirement for achieving the Sustainable Development Goals (SDGs) related to decent work and economic
growth. Moreover, the rigorous standards of modern vocational certifications act as a deterrent to workplace
inefficiency and industrial accidents. By improving the quality of technical human capital, vocational
education strengthens the overall integrity of the manufacturing and technology sectors, fostering an
environment conducive to innovation and domestic production stability.

However, the modernization of vocational education is a complex process that requires significant
investment in State-of-the-Art Infrastructure and equipment. It necessitates the continuous retraining of
instructors and the integration of digital tools to understand the nuances of automation and artificial
intelligence in the workplace. Despite these initial logistical challenges, the long-term socio-economic
benefits far outweigh the costs. Vocational training facilitates "Social Mobility" on a broad scale, allowing
individuals from diverse backgrounds to compete for high-paying technical roles on a level playing field. As
more economies move toward a hybrid model of education, the synergy of a skilled workforce continues to
reduce income inequality and enhance the efficiency of global production, making vocational training the
bedrock of modern industrial strategy.

Conclusion

The enhancement of vocational education and training is a transformative step toward industrial
excellence and economic stability. By prioritizing practical competence and industry alignment, VET
empowers the youth, streamlines corporate recruitment, and bolsters national economic resilience. In a
world where specialized skill is the most valuable currency, the ability to provide high-quality vocational
training is essential for any nation aiming to thrive in the competitive global economy.
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THE STRATEGIC INFLUENCE OF LIFELONG LEARNING FRAMEWORKS
IN VOCATIONAL CAREER DEVELOPMENT

Abstract

This article analyzes the multifaceted significance of establishing lifelong learning frameworks within
the sphere of vocational education. As industrial cycles shorten and professional requirements evolve at an
unprecedented pace, the transition from "terminal education" to "continuous skill acquisition" serves as a
critical mechanism for maintaining workforce agility, professional relevance, and economic adaptability. The
study examines the psychological benefits, such as increased professional confidence and adaptability, as
well as the macroeconomic impacts on national labor market stability. The analysis concludes that the
promotion of a lifelong learning culture is not merely a social objective but a strategic imperative for
individuals and nations seeking to navigate the fluid dynamics of the global professional architecture.

Keywords:
Lifelong learning, vocational development, career agility, professional evolution, continuous education,
labor market adaptability, skill upgrading.

Main Part

The transition toward a lifelong learning model in vocational training is driven by the need for a
"dynamic skill set" in an era of constant industrial disruption. Continuous vocational instruction provides a
standardized framework that allows professionals to update their technical competencies in alignment with
emerging market trends with high precision. Without this periodic upgrading, the workforce is hindered by
the "Skill Obsolescence" caused by the rapid integration of new materials and automated processes. By
fostering a culture of ongoing training, an educational system signals its commitment to long-term
professional excellence, which significantly enhances the career longevity of its graduates. This adaptability
is a prerequisite for maintaining competitiveness in a landscape where technical requirements shift every
few years.

From a career management perspective, the importance of continuous vocational learning lies in the
optimization of Personal Marketability. Professionals who engage in recurring certification and training
modules often enjoy a lower risk of displacement because their expertise remains aligned with contemporary
industrial standards. Furthermore, for modern corporations, supporting the ongoing education of their staff
simplifies the internal transition to new technologies. This reduces the administrative burden and
recruitment costs associated with searching for external talent whenever a technical shift occurs. The
evolution of this mindset encourages a shift from "Static Certification" to "Fluid Competency," which requires
a deeper commitment to self-improvement and reflects the true economic necessity of staying current in
one’s field.

At the macroeconomic level, the institutionalization of lifelong vocational learning is a powerful
catalyst for National Economic Resilience. When a nation aligns its adult education infrastructure with global
benchmarks, it lowers the "unemployment barriers" created by structural shifts in the economy. This
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alignment is often a key requirement for sustaining growth during periods of industrial transition or economic
downturns. Moreover, the rigorous standards of ongoing professional development act as a deterrent to
national productivity stagnation. By improving the collective quality of the human capital pool through every
stage of the professional lifecycle, a country strengthens the overall integrity of its industrial output, fostering
an environment conducive to sustainable business growth and long-term economic stability.

However, the implementation of a comprehensive lifelong learning system is a complex process that
requires significant investment in Flexible Learning Infrastructure and micro-credentialing systems. It
necessitates the creation of modular curricula that allow working professionals to balance their daily duties
with educational advancement. Despite these logistical challenges, the long-term societal benefits far
outweigh the initial costs. Continuous vocational training facilitates "Economic Inclusion" on a permanent
basis, allowing workers to pivot into new roles as old ones become obsolete. As more global economies move
toward this integrated model, the synergy of a perpetually learning workforce continues to reduce market
volatility and enhance the efficiency of global human resource management.

Conclusion

The integration of lifelong learning into the vocational landscape is a transformative step toward
sustainable professional development and economic excellence. By prioritizing continuous growth and
technical adaptation, this framework empowers the workforce, streamlines industrial evolution, and bolsters
national resilience. In an age defined by constant change, the ability to learn, unlearn, and relearn through
vocational channels is essential for any professional aiming to thrive in the complex global marketplace.
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THE TRANSFORMATIVE POWER OF INDUSTRY-ACADEMIA SYNERGY IN VOCATIONAL INSTRUCTION

Abstract
This article analyzes the multifaceted significance of fostering robust industry-academia partnerships
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within the framework of vocational education. As the global industrial landscape becomes increasingly
complex, the transition from isolated academic instruction to collaborative synergy serves as a critical
mechanism for ensuring curriculum relevance, technological synchronization, and graduate readiness. The
study examines the institutional benefits, such as access to high-end industrial equipment and shared
intellectual capital, as well as the macroeconomic impacts on national innovation ecosystems. The analysis
concludes that the integration of industry expertise into vocational pedagogy is not merely a beneficial
addition but a strategic imperative for educational institutions aiming to produce a workforce capable of
driving long-term industrial excellence.
Keywords:
Industry-academia synergy, vocational instruction, collaborative education, curriculum alignment,
industrial innovation, technical training, workforce integration.

Main Part

The transition toward a synergetic model of vocational instruction is driven by the need for "real-time
skill synchronization" in an era of rapid technological turnover. Industry-academia partnerships provide a
standardized framework that allows vocational institutions to align their teaching modules with the actual
operational needs of modern factories and service providers with high precision. Without this collaboration,
the educational system is hindered by "Curriculum Lag," where students are trained on technologies that are
already becoming obsolete in the professional world. By integrating industry experts into the instructional
process, an institution signals its commitment to contemporary best practices, which significantly enhances
the technical authority of its programs.

From a resource management perspective, the importance of this synergy lies in the optimization of
Technological Access. Vocational schools that maintain active links with the private sector often enjoy a lower
financial burden because they can utilize "dual-use" facilities—training students on-site at partner
companies. Furthermore, for the participating corporations, this relationship simplifies the "Talent
Identification" process. This reduces the administrative burden and long-term costs associated with intensive
remedial training for new graduates. The evolution of this model encourages a shift from "Generic Training"
to "Precision Education,” which requires a deep understanding of specific industrial workflows and reflects
the true economic requirements of a specialized labor market.

At the macroeconomic level, the institutionalization of industry-academia cooperation is a powerful
catalyst for Regional Economic Competitiveness. When a nation aligns its vocational centers with local
industrial clusters, it lowers the "innovation barriers" for small and medium enterprises (SMEs) that rely on
a steady stream of skilled technicians. This alignment is often a key requirement for attracting high-tech
foreign direct investment (FDI) that prioritizes the availability of a "ready-to-work" human capital pool.
Moreover, the joint development of training standards acts as a deterrent to industrial inefficiency and labor
mismatch. By improving the bridge between learning and earning, this synergy strengthens the overall
integrity of the domestic industrial architecture, fostering an environment conducive to sustainable growth
and technological self-reliance.

However, the cultivation of deep industry-academia synergy is a complex process that requires
significant investment in Relationship Management and legal frameworks for intellectual property. It
necessitates a shift in the traditional academic culture to accommodate the fast-paced, results-oriented
nature of the private sector. Despite these organizational challenges, the long-term benefits of a high-fidelity
training system far outweigh the initial coordination efforts. This collaborative approach facilitates "Technical
Sovereignty" on a national scale, allowing a country to develop its own specialized experts in emerging fields.
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Conclusion

The synergy between industry and academia is a transformative force in the modernization of
vocational instruction. By prioritizing collaborative curriculum design and shared resources, this model
empowers students, streamlines industrial recruitment, and bolsters national economic resilience. In a world
where the pace of change is dictated by industrial innovation, the ability to teach through an integrated
industry-academia lens is essential for any vocational system aiming to thrive in the competitive global
economy.
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DESIGNING APPLIED GEOMETRY EXAM QUESTIONS TO ASSESS REAL-WORLD PROBLEM-SOLVING
COMPETENCE IN UPPER SECONDARY AND HIGHER EDUCATION

Abstract
This study establishes a framework of five design principles and evaluation criteria for applied
geometry exam questions to meet the requirements of competency-based development and STEM
education. The findings confirm that embedding geometry problems within practical contexts is an effective
solution for assessing learners' mathematical modeling and problem-solving skills. The study provides a
crucial theoretical and practical foundation for innovating mathematics assessment in the current
educational landscape.
Keywords:
applied geometry, mathematical modeling, competency-based assessment, exam design, STEM education.

Rationale: Modern education is shifting from knowledge transmission to competency-based
assessment. However, geometry examinations remain largely formal and detached from reality, failing to
reflect the role of mathematics in engineering and STEM.

Gap: Systematic research on designing applied geometry exams—integrating principles, criteria, and
practical examples for both secondary and higher education—is still lacking.

Objectives: This study aims to:

1. Establish a theoretical foundation for applied geometry design.

2. Propose a framework of principles and criteria for quality evaluation.

3. Develop a standardized design process.
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4. Provide illustrative problems in practical contexts.

2. Theoretical foundation

2.1. Applied Geometry in Mathematics Education Applied geometry involves using geometric
concepts to model and solve real-world problems in fields such as architecture, engineering, and industrial
production. In education, this process follows a cycle: starting with a practical situation, transforming it into
a mathematical model, and deriving a solution.

2.2. Competency-based Assessment Modern assessment must evaluate various cognitive and
functional levels. For applied geometry, these include:

¢ Recognition & Understanding: Identifying and interpreting geometric models.

e Application: Solving problems in both familiar and novel contexts.

¢ Higher-order Thinking: Mathematical modeling and optimization.

Exam structures must be deliberately designed to reflect these hierarchy levels to accurately measure
learner competence.

3. Research methods

The study employs three primary methods:

e Document Analysis: Reviewing literature on mathematics education and competency-based
assessment to build the theoretical framework.

e Theoretical Synthesis: Systematizing design principles and evaluation criteria based on existing
research.

e lllustrative Design: Constructing specific applied geometry problems to demonstrate the
framework’s feasibility.

4. Principles for designing applied geometry examinations

4.1. Practicality Problems must originate from authentic life or technical contexts with plausible,
realistic data.

4.2. Mathematical Modeling The assessment must reflect the modeling cycle (Blum & Leiss, 2007),
requiring learners to:

1. Structure: Identify geometric elements from real situations.

2. Mathematize: Establish diagrams and select appropriate geometric tools.

3. Solve: Apply theorems and perform calculations.

4. Interpret & Validate: Translate mathematical results back into the original practical context.
Evaluating multiple stages of this cycle provides a deeper assessment of problem-solving competence.

4.3. Competence Differentiation Examinations must be structured across hierarchical levels—from
basic recognition to advanced, open-ended applications—to effectively categorize learner proficiency.

4.3. Competence Differentiation (Continued)

The suggested proportions for exam structure are: Basic (40%), Application (30%), Advanced
Application (20%), and Open-ended (10%). This hierarchy targets core competencies (Niss, 2015), specifically
focusing on:

e Spatial Thinking: Identifying structures and spatial relationships.

e Modeling: Transforming reality into geometric representations.

¢ Problem Solving & Interpretation: Applying tools and validating results in real-world contexts.

4.4. Interdisciplinary (STEM) & Integration Framework

Examinations should integrate fields such as Physics (optics/statics), Technology (engineering),
Geography (surveying), and Economics (optimization). The proposed framework links three pillars:

1. Context: Real-life starting points.

2. Process: Mathematical modeling and reasoning.
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3. Assessment: Measuring specific competencies (spatial, modeling, solving).
4.5. Transparency
Ensuring clarity in solutions, detailed scoring rubrics, and explicit marking criteria.

5. Criteria for evaluating exam quality

|Content Criteria ”Measurement Criteria |
|Accuracy: Mathematical correctness. ||Va|idity: Measuring intended competencies. |
|Practica|ity: Authentic context. “Reliability: Consistency across raters. |

|Mode|ing Potential: Capacity for mathematization.||Discrimination: Differentiating student Ievels.|

|STEM Integration: Interdisciplinary elements. ”Feasibility: Suitability for time/conditions. |

6. lllustrative examples

6.1. Case Study: A-frame Roof Optimization

e Context: Cost estimation for an isosceles triangular roof.

e Parameters: Width ($6mS), Height ($2.5mS), Length ($10mS).

o Economic factor: Roofing material price: $120,000 VND/mA2S.

e Task: Calculate total surface area and total cost, requiring students to apply the Pythagorean
theorem in a construction context.

Figure 2 Figure 3

The questions require students to:
1) Identify the geometric model - the roof consists of two faces of a prism
(Figure 2). (2 points)

2) Calculate the length of the roof edge: AB = \/AH2 +BH’ = \/32 +2,5% ~3,9m (2 points)
3) Calculate the roof area: S =2x3,9x10 = 78m” (3 points)

4) Calculate the basic material cost: 78 x 120,000 = 9,360,000 VND. (2 points)

5) Analyze the optimal option for the roof area. (1 point)

6.2. Cylindrical water tank design problem
A manufacturing facility needs to produce a cylindrical water tank with a volume of 2 m3.

Figure 4 Figure 5 Figure 6
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Requirements:
Question 1 (2 points): Decompose the water tank into basic geometric solids: a cylinder and two

spherical caps. V' =V, +2V,
Question 2 (2 points): Establish the relationship between radius and height.

R= (R—k)2+r2; r=~2Rk—k*

Question 3 (3 points): Formulate the volume expression.
2
Vi=nr’h; V, :i(3R—k); 4 =”—k(3r2 +i%)
3 6
The spherical-cap volume is denoted by the given expression in the source text, where R is the radius
of the sphere, k is the height of the spherical cap, and r is the base radius of the spherical cap.
Question 4 (2 points): Express the material area, including the lateral area of the cylinder and the area

of the two spherical caps: S, =27rh; S.. =27 Rk

Question 5 (1 point): Find the optimal dimensions of the cylinder when the volume is constant and
material consumption is minimized.

6.3. Problem of determining the taper angle in lathe machining

Technical context

In mechanical manufacturing, many tapered shaft components are used in technical joints such as
machine spindles, tapered couplings, or centering parts. When machining such parts on a lathe, the worker
needs to determine the taper angle accurately in order to adjust the tool rest or set up the cutting tool
appropriately.

Suppose a tapered shaft component has the following parameters: large-end diameter 60 mm, small-
end diameter 40 mm, tapered-part length 100 mm.

@40mm

Figure 7 Figure 8

Examination questions

Question 1 (Recognition - 2 points)

Determine the radii of the two ends of the taper from the given diameter data and determine the
difference in radius between the two ends of the component, where D and d are the diameters of the two
bases, R is the large-end radius, r is the small-end radius, and h is the length of the tapered part.

R =30 mm; r =20 mm; therefore, R -r =10 mm.

Question 2 (Understanding - 2 points)

The taper angle is the angle at the apex of the cone that generates the frustum. It is formed by two
generatrices symmetric about the axis of the cone. If the cone is cut by a plane passing through its axis, an
isosceles triangle is obtained. The apex angle of this triangle is precisely the taper angle.

Taper ratio: as given in the source formula K = T =2tanc .
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o D—-d R-r
Slope: as given in the source formula u =tana = —— = .

21 [

Question 3 (Application - 3 points)
Establish a right triangle representing the longitudinal cross-section of the tapered part and write the

formula for determining the taper angle; the angle in the formula is half of the taper angle: tana = R .
-r

Figure 9 Figure 10 Figure 11

Question 4 (Advanced application - 2 points)
Calculate the taper angle value of the component (rounded to the nearest minute).

h :@:10; a =arctan10 ~ 84,29°
R-r 10

tana =

Question 5 (Open-ended question - 1 point)

Technical Implications: If the taper angle deviates from the design, it directly impairs the mechanical
joint's performance, leading to improper fit, increased vibration, and premature wear of components. Such
errors can result in assembly failure or reduced machine lifespan.

Educational Significance: This problem serves as a practical bridge between trigonometry and
industrial engineering. Key learning outcomes include:

e Contextual Understanding: Translating geometric variables into functional machine design
parameters.

e Competence Development: Strengthening mathematical modeling skills by solving authentic
industrial tasks.

e STEM Integration: Demonstrating the indispensable role of mathematics in manufacturing, thereby
enhancing the relevance and applicability of mathematics in the classroom.

7. Discussion. Applied geometry assessment enhances modeling competence and clarifies the role of
mathematics in STEM and occupational contexts. However, practical implementation is hindered by teachers'
unfamiliarity with problem design, a lack of standardized item banks, and rubric complexities. This study's
primary limitation is its theoretical focus; future research must involve pedagogical experiments to
empirically validate the framework and criteria across diverse learner samples.

8. Conclusion. This study established a comprehensive framework of principles and criteria for
competency-based applied geometry examinations. Findings indicate that effective assessments must
integrate authentic contexts, explicit modeling requirements, differentiated difficulty levels, and transparent
rubrics. Theoretically, it clarifies the nexus between geometry, modeling, and assessment; practically, it
provides a reference for innovating mathematics testing. Continued experimental verification is
recommended to ensure broad applicability.
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EVALUATING THE EFFECTIVENESS OF PROJECT-BASED LEARNING IN DEVELOPING ENGLISH SPEAKING
SKILLS FOR STUDENTS AT THE HANOI UNIVERSITY OF MINING AND GEOLOGY

Abstract
This study evaluates the effectiveness of Project-Based Learning (PBL) in enhancing the English
speaking proficiency of non-English major students at the Hanoi University of Mining and Geology (HUMG). A
guasi-experimental design was implemented across several English classes during the 2024 and 2025
academic years, with 234 valid survey responses collected post-intervention. The results indicate that a
majority of students perceived significant improvements in motivation, confidence, fluency, vocabulary, and
pronunciation. Despite relying on self-reported data, the findings suggest that PBL is an effective pedagogical
method for developing communicative competence within the English as a Foreign Language (EFL)
context. The study also discusses pedagogical implications and proposes directions for future research.
Keywords:
Project-Based Learning, English speaking skills, EFL, higher education, communication skills.

1. Introduction

Developing speaking skills is a paramount yet challenging objective in teaching and learning English as
a Foreign Language (EFL), particularly for students in technical fields who often have limited opportunities
for real-world communication. According to the interactionist perspective in second language acquisition,
language development occurs through meaningful communication and the "negotiation of meaning"
between learners (Michael Long, 1996). Providing frequent opportunities for language production is
considered a prerequisite for enhancing speaking competence.

In the trend of learner-centered educational reform, Project-Based Learning (PBL) has gained
increasing attention. According to Larmer et al. (2015), PBL is not merely an isolated activity but a
comprehensive instructional strategy that bridges the gap between theory and practice. This model is rooted
in John Dewey’s (1938) experiential learning theory and Lev Vygotsky’s (1978) social constructivism,
emphasizing the central role of interaction, collaboration, and meaningful participation in knowledge
construction. In language teaching, PBL shares similarities with Task-based Learning, where students engage
in goal-oriented communicative activities to create specific products (Rod Ellis, 2003).

Numerous international studies have demonstrated that PBL contributes significantly to increasing
learner motivation, confidence, and speaking effectiveness in EFL contexts. However, in Vietnam, research
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on PBL within specialized technical university environments remains limited, especially regarding student
perceptions. Consequently, this study surveys students' perceptions of the impact of PBL on English speaking
skills at the Hanoi University of Mining and Geology, focusing on key aspects: motivation, confidence, and
linguistic components including fluency, vocabulary, and pronunciation.

2. Methodology

2.1. Research design and participants

The study employed a post-intervention survey design to evaluate the effectiveness of PBL on the
speaking skills of non-major students. A total of 234 students from various departments, including
Information Technology, Economics, Automation, and Petroleum, completed the survey. As the study did not
utilize a control group, the results reflect trends in learner perception and self-assessment following
implementation.

2.2. Implementation process and tools

The PBL method was integrated into speaking skill lessons through a four-step interaction cycle
between lecturers and students. Lecturers acted as advisors and linguistic facilitators, while students worked
in groups of 4-5 to create products such as mind maps, presentations, or videos:

e Step 1 - Project definition: The lecturer introduces the topic; students discuss to define the scope
and output.

e Step 2 - Planning: Groups develop plans, assign tasks, and design the speaking structure.

¢ Step 3 - Implementation: Students collect information, practice, and finalize the speaking product.

e Step 4 - Synthesis and evaluation: Products are presented to the class for peer and lecturer
feedback.

Data were collected via an online questionnaire using a 5-point Likert scale (5: Very High to 1: Poor).

3. Results and discussion

3.1. The PBL model applied in English classes

The PBL model in this study is established on the foundation of constructivism, emphasizing the
proactive role of learners in constructing knowledge through social interaction and practical experience.
Simultaneously, the model utilizes the communicative competence framework, in which speaking skills are
viewed as a combination of fluency, vocabulary, pronunciation, and communication strategies. The four-step
structure is designed to create a learning cycle consisting of orientation — practice — presentation — feedback,
thereby promoting language use in contexts closely resembling real-world communication.

Lecturer ) o
— Step 1: Project definition
advisor,

providing
orien_tati_om Step 2: Planning

monitoring

progress, —
conducting

final Step 3: Project implementation
v | cvaluations
Students | Step 4: Synthesis, reporting, and project
evaluation

Figure 1 — The applied PBL model
Source: Vu Thanh Tam, 2022
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The PBL model employed in this research follows a four-step process characterized by close interaction
between the lecturer and student groups. Within this framework, the lecturer serves as an advisor, providing
orientation, monitoring progress, and conducting final evaluations, while students act as the primary agents
of project execution through collaborative group activities.

e Step 1 — Project Definition: The lecturer introduces the topic, outlines communicative tasks, and
defines the target linguistic objectives. Students engage in discussions to clarify content and determine the
scope and final output of the project.

e Step 2 —Planning: Groups develop implementation plans, assign tasks, identify resources, and design
the structure of their speaking performance. At this stage, the lecturer provides support in adjusting content
and language as necessary.

e Step 3 — Project Implementation: Students collect information, discuss, practice, and finalize their
speaking products. Intergroup interaction in English is encouraged to enhance language practice and develop
fluency.

e Step 4 - Synthesis, Reporting, and Project Evaluation: Groups present their final products to the
class, participate in exchanges, and receive feedback. The lecturer performs a comprehensive evaluation and
provides remarks to help students draw lessons for subsequent tasks.

This model ensures systematicity, strengthens the proactive role of learners, and creates a realistic
communicative environment within the English classroom.

3.2. Implementing PBL in English Classes at the HUMG

3.2.1. Experimental Implementation Process

Project-Based Learning (PBL) was integrated into the Speaking skill lessons of the English 1 and English
2 modules. To ensure effectiveness, lecturers initially introduced students to the characteristics, objectives,
and procedural framework of PBL, enabling learners to familiarize themselves with this student-centered
approach.

Students were guided to develop speaking project plans based on curriculum-mandated topics or
group-proposed themes. Emphasis was placed on aligning project content with students' academic majors
to facilitate the application of academic and technical vocabulary. The implementation process adhered to
learner-centered principles, encouraging active discussion, group collaboration, and the expression of
personal perspectives in English. Additionally, self-assessment and peer-assessment activities were
incorporated to enhance students' reflective thinking.

Specifically, during the first semester of the 20242025 academic year, in experimental groups (e.g.,
groups 205 and 206), classes were divided into small teams of 4-5 students. Under the project theme “My
Lifestyle,” students designed products in the form of mind maps. Following the discussion phase, group
representatives presented their projects in English, followed by Q&A sessions between groups. Lecturers
moderated these exchanges and provided detailed evaluative feedback.

Experimental observations indicated a high level of student engagement and timely completion of
project outputs. However, the use of the mother tongue (Vietnamese) during group discussions persisted,
primarily due to linguistic barriers. This necessitates closer monitoring and timely pedagogical scaffolding
from lecturers. Furthermore, large class sizes posed challenges regarding time management and ensuring
equal participation among all members. To optimize effectiveness, the study suggests diversifying project
delivery formats (e.g., live presentations, video recordings) and organizing extracurricular communicative
activities to maximize practice opportunities and bolster students' confidence in language use.

3.2.2. Results

The survey results indicate that 87.9% of students rated the effectiveness of PBL as "Fair" or higher.
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Table 1
Student Perceptions of PBL Effectiveness (%)
Survey Content Very High (5) High (4) Fair (3) Average (2) Poor (1)
Overall evaluation of effectiveness 10.9 32.1 44.9 10.3 1.8
Motivation for speaking English 1.3 12.1 78.3 7.7 0.6
Confidence level when speaking 2.6 9.6 73.7 12.2 1.9
Improvement in fluency 1.3 12.1 75.1 10.9 0.6
Improvement in vocabulary 0.6 12.1 55.3 314 0.6
Improvement in pronunciation 0.6 12.1 68.5 15.6 3.2

Source: Synthesized by the author (2025)

The analysis shows that a majority of students hold positive views toward PBL. Specifically, 87.9% rated
the effectiveness at level 3-5. Regarding compatibility, 56.5% of students self-assessed their proficiency as
"Fair" during project execution. This suggests that PBL is initially suitable for the current level of most
students, though linguistic gaps remain for a small portion of learners.

Notably, variables related to motivation and attitude recorded highly positive feedback. 78.3% of
students felt their motivation improved significantly, and 73.7% reported increased confidence. This increase
aligns with Dornyei’s (2001) view that creating a low-pressure, supportive learning environment fosters
individual motivation. Regarding linguistic components, 68.5% perceived improvement in pronunciation,
68% in vocabulary, and 88.5% in fluency. However, due to the reliance on self-reported data and limited
sample size, the generalizability of these results should be considered with caution in future empirical
studies.

4. Conclusion and implications

4.1. Conclusion

The study reaffirms the validity of the PBL method based on its heritage from educational pioneers
such as John Dewey and Lev Vygotsky. The shift from passive instruction to experiential learning and social
interaction has helped students develop more flexible and proactive language habits.

4.2. Pedagogical implications and future research

To enhance effectiveness, it is necessary to develop project-specific speaking assessment tools that
combine lecturer evaluation, peer-assessment, and self-assessment. Lecturers should receive further
training in project design and linguistic scaffolding. Future research should expand the sample size and utilize
experimental designs with control groups (pre-test/post-test) to more accurately verify the impact of PBL on
specific components of speaking competence.
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TPAHC®OPMALIUA KNACCUYECKUX TPALULMA B COBPEMEHHOM PYCCKOW JIUTEPATYPE:
JNINHTBOKY/NIbTYPO/IOTMYECKUIA ACMEKT

AHHOTauuA

B paHHOWM cTaTbe paccmaTpuMBAETCA MPOLECC MPEeeMCTBEHHOCTU M TpaHCPOPMaLMKM KIACCUYECKUX
TpaguMumMn B COBPEMEHHOM J/nTepaTypHOM npouecce Poccmn. AHanmsmpyetca B3aMMOCBA3b MeXAy
A3bIKOBbIMM M3MEHEHUAMW U IBONIOLMEN XYLAOKECTBEHHbIX 06pa3oB. Ocoboe BHUMAHWE yAeNsaeTca ToMmy,
KaK PYCCKMM A3blK afanTUPYeTCA K HOBbIM COLMOKY/ILTYPHbIM  PeasiMaM, COXpPaHAAa npu  3TOM
dyHOAMEHTaNbHble OCHOBbLI, 3a10XeHHble Knaccnkamu XIX n XX BekoB. MccneposaHve HanpaB/ieHO Ha
BblfIBJIEHNE POAN NUTEPATYPbl B COXPAHEHWW HALMOHANbHOW WMAEHTUYHOCTM M YMUCTOTbl A3bIKA B 3MOXY
umdposusaymm.

Kniouesble cnosa:
PYCCKWUI A3bIK, KNaccu4ecKkan antepaTypa, TMHIBOKY/IbTYPONOTUA, COBPEMEHHbIN TNTepaTypPHbIN Npouecc,
KYNbTYPHbIN KOA, MHTEPTEKCTYaIbHOCTb, A3bIKOBaA AMHAMMKA.

BeepeHue

Pycckuii A3blk M NMTepaTypa Ha MPOTAXKEHMM BEKOB NpPeacTaBAAlOT coboit He NpocTo cpeacTso
KOMMYHMKALMKN U KOPNYC TEKCTOB, A C/IOXKHYIO, YKUBYHO IKOCUCTEMY, OTPAXKAIOLLYIO MEHTA/IbHOCTb Hapoaa. B
COBPEMEHHbIX  YCNOBUAX, XapPaKTEPU3YIOWMXCS  CTpeMuTenbHol  rmobanusaumeir u  uudpoBoi
TpaHchopMaumeir, BONPOC COXPaHEHUA NUTEPATYPHON TPaAMLMN U A3bIKOBOI HOPMbI NpruobpeTaeT ocobyto
ocTpoTy. BeBegeHve B AaHHyto npobnematuky TpebyeT riybOKOro OCMbICNIEHMSA TOrO, KaK «30/10TON» U
«cepebpAHbIA» BeKa PYCCKOM AnTepaTypbl NPOA0/IKAOT «NPOPacTaTbh» B TEKCTAX COBPEMEHHbIX aBTOPOB, U
KaK Cam A3bIK pearnpyeT Ha BbI30Bbl BPEMEHM.

CneunduKa pycckoro A3blKka 3aKA04aeTca B ero Heobbl4aiHOM TMBKOCTM U CNOCOOHOCTU BNUTLIBATL
BHELLHME BAMAHUA, HE TepAA NPU 3TOM CBOeN CTPYKTypbl. OAHAKO AuTepaTypa BCerga BbiCTynana B pPosu
«punbTpa» n «aTanoHa». CeroaHAa Mbl Habaogaem UHTEpPeCcHOe ABAEHUE: C OAHOW CTOPOHbI, MPOUCXOAUT
[EeMOKpPaTU3aumsA A3blKa, NPOHUKHOBEHWE C/IEHTA U aHINULM3MOB B XYL0KECTBEHHYIO TKaHb MPOU3BEAEHWI,
C 4pyron — HabntoAaeTCA MOLLHbIV TPEHA Ha pedaeKCuio Knaccuieckoro Hacneams. CoBpemeHHble nmucaTenm
BCE vawe obpalwaloTca K nactuwy, aanto3vMam U NpAMON LUTAUMK, BbICTpamBaa aAuanor ¢ MyWwKuHbIMm,
JocTtoeBCKMM 1 YexoBbim.

AKTyanbHOCTb TeMbl OOyC/nOBAEHA Tem, UYTO AuTepaTypa OCTAeTCA BaXKHEWLWMM WHCTPYMEHTOM
bGOPMUPOBAHUS A3BIKOBOM JIMYHOCTU. B 3MOXY «K/AMMOBOTO MbILIEHUA» MMEHHO NNTEPATYPHbIA TEeKCT
60nblworo ¢opmaTa 3aCTaBAAET UNTATENA YAEPKMBATD COXKHbIE TPAMMATUYECKME KOHCTPYKLMU U TyboKue
CMbIC/IOBbIe NacTbl. M3ydeHre pyccKoro fdblka B OTPbIBE OT /IMTEPATypbl HEBO3MOXKHO, TaK KaK MMEHHO
XYO0YKEeCTBEHHOE C/I0BO ABAAETCA Bbicwel GOpPMOM CyWEeCcTBOBAHWA HALMOHA/NbHOTO A3blKa. B 3Tom
KOHTEKCTe INTepaTypa BbICTYNAET He TO/IbKO KaK 3CTETUYECKUI OOBEKT, HO U KaK XpaHUTE/lb IEKCUYECKOTO
6oraTcTBa U CTUAUCTUYECKOTO pPa3Hoobpasus.
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Mpobnema «4ncTOTbI» A3blka B AnTepaType XX|I BeKa 4acTo CTAHOBUTCA NPegMeTOM OUCKYCCUIA.
HeKoTopble KPUTUKKU YTBEPXKAAIOT, YTO COBPEMEHHAs NpPo3a neperpyxeHa bbIToBM3MaMK, B TO BPEMA KaK
Apyrve BUAAT B 3STOM eCTeCTBEHHOE Pa3BUTUE KMBOW peyn. BaxHO NMOHUMATb, YTO AUTEPATYPa HE SO/KHA
ObITb 3aCTbIBLUMM NaMATHUKOM; OHa 0653aHa PUKCMPOBATb U3MEHEHMA, MPOUCXoAALLNE B COSHAHUM NOAEN.
Tem He MeHee, LEHHOCTb MPOU3BEAEHWNI, KOTOpPble OPUEHTUPYIOTCA Ha BbICOKME 06pa3Lbl C/I0OBECHOCTH,
OCTaeTcA HEU3MEHHOW. JIMHIBOKYNbTYPONOTMYECKUIN aHaIM3 NO3BOMAET NPOCNEAUTb, KaK Yepes KatoyeBble
KOHLLENTbI (TaKMe KaK «AyLlay, KTOCKa», «NyTb», «BOMIAY) OCYLLECTBAAETCA CBA3b BPEMEH.

Bonee Toro, coBpemeHHasa pycckaa nMtepaTypa akTMBHO OCBauMBaeT HOBble KaHPoBble popmbl — OT
aBTOOMKLIHA A0 CEeTeBOM MO33MM. ITO HeM3BEXKHO BeaeT K TpaHCHOPMaLMM CUHTAKCMCA M MYHKTYaumu.
Habntopaetca TeHAEHUMA K YNPOLLEHUIO NPeaNoXeHUN, YTO NPOAUKTOBAHO PUTMOM COBPEMEHHOM KU3HM.
OfHaKo UCTMHHOE MacCTepPCTBO INTEPATOPA CErOAHA MPOABASAETCA B YMEHMUMU COYETATb STOT HOBbIA PUTM C
rnybuHOM KNaccMyeckoro ncuxosiorMama. fAsblK AUTepaTypbl CTAHOBMTCA MNOJMEM 3SKCMEePUMEHTA, rae
NPoBepPAETCA *KU3HECNOCOOHOCTb TPAANLMOHHBIX LEHHOCTEN B MMPE NOCTMOLEPHA.

B 3akntoueHMe BBOAHOM YacTu CTOMT OTMETUTb, YTO B3aMMOAENCTBUE A3bIKA U IMTepaTypbl ABNAETCA
[BYCTOPOHHMM NPOLLECCOM. A3bIK AaeT aBTOPY MHCTPYMEHTbI 414 CO3MAAHUA MUPOB, a INTEpaTypa, B CBOKO
oyepesb, 0b60ralLaeT A3bIK HOBbIMM CMbIChamK, dpaseosornsmammn n metapopamu. B gaHHoi paboTe mbl
nocrapaemca AeTajibHO PacCMOTPETb MeXaHM3Mbl 3TOr0 B3aMMOLEMCTBMA Ha NMpuUmepax COBPEMEHHOWN
NpPo3bl U IMHIFBUCTUYECKUX TEHAEHUNI NOCNeHUX NET, YAENAA BHUMAHWE KaK TEOPETUYECKMM acneKTam, Tak
M NPaKTUYECKOMY COCTOAHUIO PYCCKoM cnoBecHocTh B 2026 roay.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:
AdaHacbes MN.B. CTUIUCTUKA COBPEMEHHOTO PYCCKOTO A3biKa U NoaTmKa. 2020. CaHKT-MeTepbypr.
Benosa M.A. PyccKkada Knaccuka B 3epKane coppemeHHocTu. 2021. Mocksa.
Bacunbes C.M. AnHamMKa A3bIKOBbIX HOPM B XyA40XKeCcTBeHHOM TeKcTe. 2022. HoBocmbupck.
Mpuropbes [.H. UcTopus pycckoin nMtepaTypbl: OT UCTOKOB A0 coBpemeHHOCcTU. 2020. CaHKkT-lMNeTepbypr.
Omutpuesa E.J1. JIMHIBOKYAbTYPOAOIrUA U BONPOCHI HAaLMOHaNbHON naeHTUYHOCTU. 2023, EKaTepuHbypr.
MeaHoBsa T.K. TpaHcpopmauma xxaHpos B npo3e XXI Beka. 2024. MockBsa.
Ky3Heuos A.B. MeTadopa B coBpeMeHHON pyccKoi noasmmn. 2020. CaHKT-MeTepbypr.

PNV A WN PR

Hukonaesa O.C. A3bIK U KyNbTypa: BEKTOPbI pa3sutma. 2025. KasaHb.
©ArbiwoBa M., AmaHoB A., 9ceHoBa M., [Ixkymaaypabliesa /1., 2026

AHHacenpoBa lN'yabaxkeman, npenogasaTenib.
Arabaesa OrynHabar, cTyaeHTKa.

Annabepauesa lNynanek, cTygeHTKa.

Akmbipagosa FoBxepaKkeman, CTyAeHTKa.
NEOATOTMYECKAA LUWKOJA um. AMAHA KEKUTOBA.
Awxabag, TYypKMeHMUCTaH.

rNMOBANbHbIA HAYYHbIN CEKTOP: CTPYKTYPA, TEHAEHLUW N BbI3OBbI XXI BEKA
AHHOTauuA

B [OaHHOM cTaTbe aHaAM3MPYyeTca COBPEMEHHOE COCTOAHME MMUPOBOrO HayyHOro CeKkTopa —
COBOKYMHOCTU  UCCNEAOBAaTE/NIbCKUX  MHCTUTYTOB, YHMBEPCUTETOB, JslabopaTopuii, GUHAHCUPYHOLLMX
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OpraHM3auUnii M HaydHbIX M3OaHWi, GYHKUMOHMpYOWMX B r1obasbHOM MmacwTabe. PaccmaTpuBatotca
KNOYeBble TEHAEHUMU: WHTEPHAUMOHANM3ALMA HAYKM, OTKPbITbIM AOCTyn K nybaMKauusam, pocT poau
YaCTHOrO CeKTopa M MNOSIBEHWE «HAy4yHOM Aaunaomatum». Takke obcy»KaatTca Bbi30Bbl  —
HepaBHOMEPHOCTb pacnpeaeieHna Hay4yHoro NnoTeHumMana Mexay ctpaHamu, 6lopoKkpaTU3aLms 1 sTUYecKue
npobnaembl. [lenaeTtca BbiBOg O HEOBXOAMMOCTM rN06aNbHOM KOOPAMHALMN B PELUEHUN TPAHCTPAHUYHbIX
npobaem (KAMmat, naHAeM1n, NPOA0BONLCTBEHHAn 6e30MacHOCTb).
Kniouesble cnosa:
rnobanbHbI HAY4YHbI CEKTOP, MHTEPHALMOHANAN3ALMA HAYKN, OTKPbITAA HayKa, Hay4Haa AuMnaomaTums,
yacTHoe ¢dmHaHcupoBaHMe HUOKP, TeXHOIOrMYECKUA cyBepeHUTET, MeracameHc.

1. BBeaeHue: noHATUE r106a/1bHOrO Hay4YHOro CeKTopa

No6anbHbIN HAYYHbIN CEKTOP — 3TO HE MPOCTO CYMMa HaLMOHA/IbHbIX HAaYYHbIX CUCTEM. ITO C/I0XKHas,
OMHAaMWYHAsA CeTb, BK/OYAlOWAs MeXAyHapoaHble Konnabopaumu, TpaHCHALMOHA/bHbIE KOopropauumu,
MEKMPaBUTE/IbCTBEHHbIE OpraHM3auum (Hanpumep, KOHECKO, LLEPH, MATAT3), a Takxe HedopmasbHble
coobuiectBa y4yéHbix. Mo aaHHbim FOHECKO, B 2020-2025 rr. mmupoBsble pacxogpl Ha HUOKP (HayyHo-
nccnenoBaTeNlbCkMe M OMbITHO-KOHCTPYKTOPCKME paboTbl) npesbicuan 2,5 TpunnuvoHa ponnapos CLUA,
NPUYEM 01A YaCTHOro cekTopa gocturna 70%.

2. CTPYKTYpHbIEe KOMMNOHEHTbI

No6anbHbIN HaYUYHbI CEKTOP COCTOUT U3 YETbIPEX OCHOBHbIX 6/I0KOB:

e MHCTUTYUMOHANbHBIA — YHWBEPCUTETbI, aKaZeMUM HayK, [ocyAapcTBeHHble nabopatopum
(Hanpumep, HaumoHanbHble nabopaTtopun CLUA, MHcTuTyT Makca MNnaHka B FepmanHum, PAH B Poccun).

e ®UHaHCOBbI — rocygapcTeBeHHble rpaHToBble doHAabl (NSF, ERC, PODW), yactHble doHabl (Bunna m
Mennngpl lelitc, Wellcome Trust), BeHUYypHble MHBECTOPbI.

¢ KOMMYHUMKaLMOHHbI — Hay4Hble }KypHanbl (Nature, Science, The Lancet, Scopus n Web of Science
Kak naatdpopmbl), npenpuHT-cepaepbl (arXiv, bioRxiv).

e YenoBeueckuii — nccanenoBaTenn, MHXEHEPbI, TEXHUKK, CTYAEHTbI, aKaAEMUYECKME MEHEAKEPDI.

3. [naBHble TeHAEHLUN NOCNe[HEero AecATUNEeTUs

3.1. UHTepHauMoHaNM3aLmMa U mera-npPoeKTbl

KpynHomacwTabHble MPOEeKTbl BO3MOMKHbI TO/IbKO Ha rnobanbHomM yposHe: ITER (TepmosaepHblii
peakTop), (paBUTaLMOHHO-BONHOBan obcepBaTopus LIGO, bosblwon agpoHHbI Konnanigep B LLEPHe. B Hux
YYaCTBYIOT AECATKM CTPaH, YTO cnocobcTByeT «be3HaLMOHAbHOWY HayKe.

3.2. OTKpbITana HayKa (Open Science)

[BuKeHWe 3a 6becnnaTHbli 4OCTYN K Ny6AMKALMAM, AaHHbIM U Koay. MnaH S (Plan S) 1 nHMUMaTMBDI
EBponenckoro cotosa TpebytoT, 4YTobObl pe3ynbTaTbl WUCCAeAOBaHWN, (GUHAHCUPYEMbIX M3 MYBAMYHbBIX
6t0XKeTOB, CPa3y CTAaHOBUINCH OTKPbLITbIMU.

3.3. YcuneHue poam 4acTHOro ceKkropa

Kopnopauuu Google (DeepMind, AlphaFold), SpaceX, Microsoft, Roche, Novartis TpaTaT munnmapabl
Ha R&D, nHorga obroHas rocy4apcTBEHHbIE MHCTUTYTbI. ITO BEAET K PUCKY «NPUBATU3ALMM 3HAHUAY.

3.4. HayyHasa gunaomartms

Hayka CTaHOBUTCA WMHCTPYMEHTOM  CMAMYEHUA  MNOJIMTUYECKMX  KOHOAMKTOB. [pumep —
cotpyaHmyectso Poccum n CLLUA Ha MKC nnm knumatnyeckmne nccneaoBaHma ApKTUKN.

4. Bbi30Bbl U gucbanaHcol

4.1. HayyHoe HepaBeHCTBO

10 cTpaH (CLUA, Kutair, Tepmanus, AnoHus, BennkobputaHusa, dpaHums, HOxHasa Kopes, KaHapaa,
Poccus, Utanua) nponssogat 6onee 80% Bcex HayuHbIX Nybankaumii. Abpuka toxkHee Caxapbl reHepupyeT
meHee 1% MMPOBOro 3HaHKUA.
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4.2. blopokpartusauua

YyuéHble TpataTt 4o 40% paboyero BpemeHM Ha HanMcaHMe 3a8BOK U OTYETOB BMECTO UCC/Ie0BaHNN.

4.3. 9Tnyeckune npobaemnbl

PanbcndmKauma AaHHbIX, XULHUYECKUE KYPHanbl, KOHOAMKT WMHTEPECOB MpM KOPMNOPATUBHOM
drHaHCcMpoBaHuu.

5. 3akntoueHue. NoO6GANbHbIN HayyHbI CEKTOpP HaxoauTcs Ha nepenyTtbe. C OAHOM CTOPOHBI,
6narogapa undposmsaLmMn U Konnabopaumam Hayka HUKOrga He 6bina cTob npoayKTuBHOM. C gpyron —
pacTyllee HepaBeHCTBO M KOMMeEPLMaAn3aLma yrpoxatT eé YyHUBEepCabHOMY ryMaHUCTUYECKOMY uaeany.
[na ycTonumBsoro passmTna HeobxoaMmo:

e YBE/INYMBATb MHBECTULMM B HAYKY B Pa3BMBAIOLLLMXCA CTPAHaX;

e pedopMMPOBATL CUCTEMY OLLEHKM YYEHDIX (OTKa3 OT MMMAKT-aKTOpa KaK rMaBHOro Kputepus);

® pasBMBaTb NYHANYHYIO MHDPACTPYKTYPY OTKPbITbIX 6a3 AaHHbIX.

Hayka — eAnHCTBEHHbIN MHCTPYMEHT, CMOCOOHbIN pewaTb r1obasbHble NpPobsiembl, HO TOMIbKO MpPU
YCNOBMM, YTO OHA CamMa CTaHeT NO-HaCToALLEMY FN06aNbHOM U PAaBHOAOCTYMHOM.

CnuMCOK UCNONb30BaHHOI IUTEpaTypbl:

1. UNESCO Science Report 2021 — «The Race Against Time for Smarter Development». Mapux:
MN3patenbctBo FOHECKO, 2021. (496 c.)
2. TpuH, Bb. (Greene, B.) — «[Jo KOHUA BpeMéH: Co3HaHWE, MaTepus U MOUCKU CMbICNa B MeHsIoLLencs
BcesieHHon» / MNep. c aHrn. — M.: ACT, 2020. (Tnasa 6: «HayuHas konnabopaums»)
3. MapuwuHo, C. (Marino, S.) — «Global Science and National Policies: The Institutionalisation of Science in post-
Soviet Countries» — L.: Routledge, 2019. (254 c.)
4. Gibbons, M. et al. — «The New Production of Knowledge: The Dynamics of Science and Research in
Contemporary Societies» — L.: Sage, 1994 (nepeusgaHue 2019).
5. Nielsen, M. — «Reinventing Discovery: The New Era of Networked Science» — Princeton University Press,
2012. (264 c.)
6. OTKpbITasa HayKa B Poccuun: Bbi3oBbI U NepcnekTusbl / Mog pea. A.B. deoktncrosa. — M.: Hayka, 2022. (C.
112-145)

© AHHacengosa I'., Arabaesa O., Annabepamesa ., Akmbipagosa I., 2026

YAK 811.161.1
berpykukosa Ainnap
npenoaaBaTesib PYCCKOro A3blKa W IMTepaTypbl
baiipamos MNup6epan
CanapmamepoBa AWHYP
3biag)KaHoBa LnpuHakeman
CryaeHT
Meparornyeckasn wkona umeHu bekn CeiTakosa

PYCCKWUIA A3bIK B XXI BEKE: AMHAMMUKA U3MEHEHWUI U BbI30BbI LIMGPOBOW 3MOXU

AHHOTauuA
CTaTbsl NOCBALLEHA aHaNN3y COBPEMEHHOr0 COCTOSIHUA PYCCKOro A3blKa Ha 3Tane nepsoi yeTseptn XXI

121



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

BeKa. PaccmartpuBaloTca KatoueBble MPOLECChbl, BAMAOWME Ha TpaHCchOPMaLUIO A3bIKOBOW CUCTEMbI:
MHTEHCMBHOE 3aMMCTBOBAHME aHIMUUM3MOB, AEMOKPATU3aUMA W «KAapHaBa/M3auMA» peudun, BAUAHME
WHTEPHET-KOMMYHUKALUMIA U MECCEHAKEPOB Ha NMUCbMeHHylo Hopmy. Ocoboe BHMMaHWe yaensetca
Pa3MbIBAHUIO TPAHULL, MeXKAY CTUNAMWU U NMOUCKY NMyTel COXPaHEHUA KYNbTYPHON MAEHTUYHOCTM B YCIOBUSAX
rnobanunsaunn.
Kntouesble cnosa:
PYCCKUiM A3bIK, HEOBU3HEC-TeKCUKa, UMbPOBas IMHIBUCTUKA, UHTEPHET-C/IEHT,
A3bIKOBAnA HOPMa, 3aMMCTBOBAHMSA, peyeBas Ky/bTypa.

BeepeHue

B XXI BeKe pycCcKuit A3bIK NepexunBaeT OANH U3 CaMbIX AMHAMUYHBIX U NPOTUBOPEYNBbIX MEPUOAOB B
CBOEM uCTOpUKU. A3bIK, Oyayunm KMBbIM OPraHM3MOM, MFHOBEHHO pearnpyetr Ha CoUMasbHble,
TEXHO/IOFMYECKME N nonuTndeckme casurun. Ecnm XX Bek Bbln BpeMeHeM KeCTKOM KognduKaumm n KoHTpons
HaZ, HOPMOW CO CTOPOHbl FOCYAAPCTBA M WMHCTUTYTOB, TO HblHEWHEE CTO/IeTME XapaKTepusyeTcs
becnpeueneHTHon cBobodolM cCnoBa, nepexodsallerr MOopon B CTUXMIAHYIO Aerpajaumio MPUBbIYHbLIX
CTaHA4apTOB.

UudpoBusauma M «NUCbMEHHaA YCTHaA peub» [NaBHbIM QaKTopom TpaHchopmauum CcTano
OOMUHMPOBaHME UHTepHeTa. MoABUACA YHUKAbHBIN PEHOMEH — «MMUCbMEHHAs YCTHaA peuby». Mbl nuem
B MECCEHAMKepax TaK, KaK roBopum: ObICTPO, COKpallas cfoBa, npeHebperas 3HaKamu MnpenvHaHuA U
NCNONb3YsA SMOA3M ANA Nepesadun HeBepbanbHbIX CUTHANOB. ITO NPUBOSUT K TOMY, YTO CTPOras NyHKTyaums
n opdorpadms HauMHaKT BOCMPUHUMATLCA B HedOpPMasbHOM Cpefle Kak HeyTo M3ObITOYHOE WM Aaxke
«CAUWKOM oduumanbHoe». CMalisibl U CTUKEPbI CTaIM HOBOW MAeorpaduyeckon CUCTEMON, AONONHAOLWEM
andasur.

AHIINUM3MbI U NPOGPECcCUOHANbHDBINA KaproH BTopada 3ameTHasa 4yepTa — TOTaslbHAA 3KCNAHCKA
aHINUUM3MOB. BanaHue IT-TexHoNornin, mapkeTuHra u rmobasbHOM MacCcoBOM KyNbTYypbl MPUHEC/O B PYCCKUI
A3bIK TbICAYM CNOB: 0ednaliH, xalin, KPUHH, MOKCUYHOCMb, mapkemnselic. Mpobaema 3akatoyaeTcs He B
CaMUX 3aMMCTBOBaHMAX (PYCCKMNIA A3bIK BCErga yCnewHo UX acCMMUANPOBan), a B UX N3bbITOYHOCTHM. 3a4acTyto
WHOCTPaHHOE C/IOBO WCMOAb3yeTcA He A 0603HAYeHWss HOBOFO MOHATUA, @ Pagn «CTaTyCHOCTM» WM
KPATKOCTW, BbITECHAS UCKOHHbIE CUHOHUMBI.

JemoKpatnsauua u Kaproumsauma Habntogaerca peskoe CHUMXEHUE CTUANMCTUYECKOTO nopora. Peyb
NOJIMTUKOB, ODOLLECTBEHHbIX AeATeNel U KYPHAZAUCTOB CTAHOBUTCS 6osiee arpeccMBHOW W Pa3roBOPHOW.
CnoBa, KOTOpble paHblUe CYMTANNCh MPOCTOPEUHBIMU UAN XKAPrOHHbIMKU, CEeroaHa 3sy4aTt ¢ deaepasnbHbIX
KaHa/NoB W CTpaHUL, AEeN0BbIX M3AaHWK. lpouecc «KapHaBanAM3auMU» A3blka NO3BOSET MO/b30BaTENAM
urpaTb C HOPMOW (HaNpMMep, OCO3HAHHOE UCKAXKEHME CNI0B B MeMe-Ky/bType), HO 060pPOTHOM CTOPOHOW
3TOM Mefanv CTAaHOBUTCA NageHMe 0BLWEero ypoBHS rPaMoTHOCTH.

AI3bIK KaK MHCTPYMEHT camouaeHTudPuKaumm HecmoTpa Ha onaceHma NypuUCToB O «rMbenm» A3bIKa,
pycckuii a3blk XXI BeKa LEMOHCTPUPYET HEBEPOATHYI MMOKOCTb. OH adanTuMpyeTca K MCKYCCTBEHHOMY
WHTENNEKTY, CTaHOBUTCA 6as3oli ANa CO34aHUA HOBbIX HEMPOCETEBbIX MOAENEeN M MPOJOIKAET CAYKUTb
MOCTOM MeXAY Ky/NbTypamu Ha MNOCTCOBETCKOM MpocTpaHcTBe. CerogHAWHWE M3MEHEHMA — 3TO He
paspyLlueHne, a NOUCK HOBOM GOPMbI CYLLECTBOBAHUA B MUPE, rae MHGoOpMaumsa nepesaeTcd MrHOBEHHO.
BaxkHoI 3agauyelt coBpeMeHHOro o6LiecTBa OCTaeTcA CoxpaHeHue 6anaHca Meay ecTecTBEHHbIM
pa3BUTUEM A3bIKA U COXPAaHEHWEM €ro KNacCMYeCKOro IMTepaTypHoro aapa, Kotopoe obecneynsaeT CBA3b
NOKOJIEHWA.

CNMCOK UCNONb30BaHHOM INTepaTypbl:

1. KpoHrays M.A. Pycckuit a3blK Ha rpaHu HepBHoro cpbiBa. — 2020. CaHkT-MNeTepbypr: 3naToycT.
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2. BanruHa H.C. AKTUBHbIe npouecchbl B COBpeMeHHOM pyccKom Asblke. — 2021. Mocksa: Jloroc.
3. Ceepckan 0.U. ToBopum no-pyccku c Onbron CeBepckon. — 2022. Mocksa: ACT-Mpecc.
4. Wmenes A.[l. Pycckunit A3blK 1 BHeA3bIKOBasA AeNCTBUTENbHOCTb. — 2023. MocCKBa: A3blKM CNaBAHCKUX
KY/IbTYp.
5. Koctomapos B.I. A3bikoBoi BKyc anoxu. — 2020. CaHKT-lNeTepbypr: 3natoycT.
6. KpbicuH /1.M. CoBpemeHHbIN pycCcKnit a3blK. Jlekcuyeckan cemaHTuKa. — 2021. MockBa: Akagemus.
7. Wukosuy B.A. fI3bikoBasa Hopma. — 2024. MockBsa: lNpoceelLeHmne.
8. Anpecan H0.4. UccnepoBaHma nNo cemaHTUKe U nekcukorpadum. — 2025. MocKBa: fA3bIKM CaBAHCKUX
KYNbTyp.
O©beraxxunkosa A., banpamos I., Canapmamegosa A., 3biaarkaHosa L., 2026

Hasaposa A3u3a,

Mpenogasatenb Kadeapbl PUINYECKOrO BOCMUTAHMNA U METOANKM NpenogaBaHus.
AkmamepoB Mbipar,

MNpenopgasatenb Kadenpbl PU3INYECKOr0 BOCMUTAHMA N METOANKM NpenogaBaHus.
TYPKMEHCKMI roCcyAapCTBEHHbIN NefarorMyecknuin MHCTUTYT umern CelintHasapa Cenam.
TypkmeHabaTt, TYpKMeHUCTaH.

B3AMMOCBA3b 34,0POBbA U ®UINYECKOMN KY/IbTYPbl: ®U3UONOTUYECKHUE,
NCUXONOIMMYECKME U COLLMANIbHBIE ACMEKTbI

AHHOTauuA

B naHHOM cTaTbe UccnenyeTcs rybokas B3aMMOCBA3b MeXAY 340POBbEM YETOBEKA (COMATUYECKUM,
NCUXUYECKMUM W COLMAbHbIM) U PerynapHbiMU 3aHATUAMKU PU3MYECKOlM KyNbTypon. PaccmaTpuBatoTcs
du13nonornyeckme MexaHmsmbl BANAHUA GU3NYECKUX HArpy3oK Ha CepaevyHO-COCYAMUCTYIO, AbIXaTeNbHYHo,
ONOPHO-ABUraTE/IbHYIO U HEPBHYHO CUCTEMbI. AHAZIM3UPYIOTCA AaHHbIE COBPEMEHHbIX UCCIEA0BAHNA O POU
dM3MYECKON aKTUBHOCTU B NPOdUIAKTUKE XPOHUUYECKNX 3a601EBAHNN, YNYULLEHNN KOTHUTUBHbIX GYHKLMIA 1
3MOUMOHaNbHOM cTabunbHocTn. Ocoboe BHUMaHUE yAenseTcs ONTUMAJIbHbIM A03MPOBKAaM HarpysoKk ans
pasHbIX BO3PACTHbIX rpynn. [enaerca BbiBOA, YTO PpU3MYECcKan Ky/nbTypa ABAAETCA He NPOCTO CPeaCTBOM
YKpenaeHua 340p0BbA, 8 HE0HXOAUMBIM YCNOBUEM MONHOLEHHOW XU3HEeAeATeNbHOCTM YeNoBeKa.

KntoueBble cnosa:
3[,0pOBbe, PU3NYECKan KyAbTypa, ABUraTeIbHasA aKTUBHOCTb, NPOoduIaKTMKa 3aboneBaHni,
rMnoanHamus, 340p0oBbid 06pas XKU3HK, aganTaums, dusmdeckan peabunutaums.

1. BBegeHue: 300p0Bbe KaK BbICLIAA LLEHHOCTb

340poBbe, NoO onpeseneHnto BceMmMpHoM opraHvsaumm 3gpaBooxpaHeHus (BO3), — aTo cocTosiHue
NOIHOrO GpU3MYECKOro, AYLIEBHOrO M COLMaNbHOro 6aaronoyyms, a He NPOCTO OTCYTCTBME Bose3Hen unu
dusnyecknx aedexktos. B coBpemMeHHOM MUpe, rAe pPacnpoCTpaHeHbl TUNOAMHAMMA, CTPecchl,
HepaLMoHalbHOE MUTaHWE, COXPaHeHWe 340POBbA CTAHOBUTCA OAHOM M3 rNaBHbIX 3agady. dusnyeckas
Ky/AbTypa BbiCTynaeT Hanbonee AOCTyNHbIM U 3GHEKTUBHBIM MHCTPYMEHTOM A8 AOCTUMKEHUA 3TOM Lenun. Ho
KaK MMEHHO ¢u3MYecKan aKTUBHOCTb B/MAET Ha 340p0Bbe? Kakue mexaHW3mbl NexaT B OCHOBe 3Toro
BAMAHUA? OTBETAM Ha 3TU BOMPOCHI MOCBALLEHA AaHHAA CTaTbA.
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2. OnpeaeneHne NOHATUN

340poBbe — MHOrOMEPHOE NOHATUE, BKAOYAlOLEE:

e dusnueckoe 380poBbe — HOPpManbHOE GYHKLUNOHMPOBAHNE BCEX OPraHOB U CUCTEM.

e Mlcuxmueckoe 340p0OBbe — OTCYTCTBME MCUXUYECKMX PACCTPOMCTB, SMOLIMOHA/IbHAA YCTOMYNBOCTb,
CNOCOBHOCTL K aganTauum.

e CoumnanbHoe 340p0Bbe — CNoCcobHOCTb 3PDEKTUBHO B3aMMOAENCTBOBATb C OOLLLECTBOM.

du3snueckana KyabTypa — 4yacTb 0bLel KyabTypbl obLecTBa, NpeacTaBaaowan cobo COBOKYNHOCTb
LeHHOCTEMN, 3HAHUIM M HOPM, UCNONb3yeMbIX A1 GU3MUYECKOrO COBEPLUEHCTBOBAHMUA YenoBeEKa. BKatovaeT
rUrMeHy, 3aKasimBaHue, CnopT, aKTUBHbIN OTAbIX, 1e4ebHyo GUsKynbTypy (JIPK).

3. dusnonornyeckme mexaHMsmbl BAMAHUA GU3NMUECKOI KyIbTypbl HA 340p0OBbE

PerynapHan mbllieyHas AesTeIbHOCTb 3aMyCKaeT Lesblii KacKag, NoIOKUTENbHbIX U3MEHEHWI:

Cuctema IdPEeKT OT perynsapHbIX 3aHATUIN
opraHusma

CeppeuHo- YKpenneHue cepaedyHor Mblwupl (MMOKapaa), CHUMXEHME 4acToTbl Mynbca B Mokoe (6paauKkapaus

cocyaucras TPEHMPOBAHHOCTH), HOPMaAN3aLMA apTepPUaNbHOIO AABAEHUA, YAyYLLEHWE KanWUAIAPHOIO KPOBOTOKA.

[ObixaTtenbHas YBenuueHue KunsHeHHoi Emrocty nérkux (MKEN), ynydwenmne rasoobmeHa, NoBbilleHWE YCTOMYMBOCTM K
TMNOKCUN.

OnopHo- YKpenneHne KOCTHOM TKaHW (MpodurnaKkTMKa OCTeOnopo3a), YBeAUYEeHUEe CUbl U 3NACTUYHOCTM MbIL, U

ABuUratenbHas CBA30K, Y/IyYLEHNE OCaHKU.

HepsHas YnyyweHve KOOpAMHaLMM, CKOPOCTU PEaKLMM, MOBbILEHWE HEMPOMNIACTUYHOCTU (0Bpa3oBaHME HOBbIX
HEeMPOHHbIX CBA3EN).

JHAOKPUHHAA M | BbipaboTka 3HAOPPUHOB (KFTOPMOHOB PafoOCTU»), CHUMNKEHWE YPOBHA KOPTU30aa (ropmoHa cTpecca),

WMMYHHasnA AKTMBALMA MMMYHHbIX KNETOK.

4. MpodunakTuyeckan poab GU3MUeCcKon KyabTypbl

CoBpemeHHasa meauUMHA NPU3HAET, YTO perynapHaa ¢u3nMyeckas aKTMBHOCTb MpeaoTBpallaeT uam
CYLLLECTBEHHO CHUMKAET PUCK CneaytoLmx 3abonesaHni:

e CeppaeuHo-cocyaucTbie 3ab6oneBaHnA — MHOAPKT MUOKApAA, UHCYAbT, rMNepToHUYecKas 60s1e3Hb
(cHMXeHue pucka Ha 30-40%).

e CaxapHbli Auaber 2 TMna — ¢u3MYecKas aKTUBHOCTb MOBbILWAET YYBCTBUTE/bHOCTb TKAHEN K
WHCY/IMHY.

e OxXupeHue — 6anaHc Kasopuii U sHeproTpar.

e OcTeonopos — Harpy3sKka CTMMy/npyeT KocTeobpasosaHue.

e [lenpeccuss U TPEBOXKHbIE PACCTPOMCTBA — aHTMAENPECCUBHbIN 3PPeKT aspobHbIX HaArpysok
CPaBHWM C NCUXOTepPanuen.

e HeKoTopble BUAbI paKa — PaK TO/ICTOM KMLIKK, MOJIOYHOM Kenesbl (CHUXKeHMe pucka Ha 20-30%).

5. ®u3nuecKan KyabTypa ANA pa3HbIX BO3PACTHbIX rpynn

MpUHUMN  MHAMBMAYANAM3AUMM O3HAYaeT, 4YTO0 O6BEM W  WMHTEHCUMBHOCTb HArpy3oK [AOJXKHbI
COOTBETCTBOBATb BO3PACTY U COCTOAHUIO 340POBbA.

BospacTtHas rpynna PekomeH0BaHHaA aKTMBHOCTb LUenb
Oetn (5-12 neT) MNoaBuXHble Urpbl, N1aBaHMe, TMMHACTUKA, exxeaHeBHO 60 PassuTtHne KoopauHaumm, popmmpoBaHue
MWHYT 1 6onee 0CaHKM, coumanmsauma
Moapoctkn (13-18 | KomaHaHble BUAbI CNopTa, NéErkas aTieTuka, bopbba, Pa3BuTMeE cuAbl, BBIHOCANBOCTU, BONEBBIX
ner) CUI0BblE TPEHMPOBKU (YyMEPEHHO) KayecTs
B3pocnble (19-60 | Ber Tpycuoi, 6bicTpan xoabba, Benocunean, duTHec, ora MoaneprkaHune Beca, NPOPUNAKTUKA
ner) (150 MUH ymepeHHOM UAKn 75 MUH MHTEHCUBHOM Harpysku B 3aboneBaHuI, cCHATKE CTpecca
Hegento no Hopmam BO3)
Moxkunbie (60+ net) | CkaHauHaBcKas xoabba, JIOK, nnasaHue, ynpaxkHeHUa Ha CoxpaHeHue MOBUNbHOCTH,
paBHoBecue (NpodunakTMKa NageHuin) KOTHUTUBHOTO 340POBbA,
CaMOCTOATENIbHOCTU
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6. OnacHocTb rMNogUHaAMUKN

MnoguHamuma (aeduumT aBUKEHUA) — paKTOP PMCKa HOMEP OAMH B Pa3BUTbIX CTpaHax. MNocneacTema:

e ATpodUA MbILLL, CHUXKEHWNE CUJIbl U BBIHOC/IMBOCTW.

e OXupeHne n metabonNYecKknii CUHAPOM.

e YxyaleHune paboTbl cepala — Tak HasblBaeMoe «AeTPEHUPOBAHHOE cepaLey.

e 3aCTOVHbIE AB/MIEHMA B BEHAX HOT (BapMKo3, Tpomb03).

o [IcMXMYECKME HapyLIEeHMA — anaTuA, AeNPeccUs, CHUKEHNE CAMOOLLEHKM.

Mo paHHbIM BO3, KaxAabl YeTBEPTbIN B3POC/bIN YE/IOBEK B MUPE HE AOCTUraeT peKoMeHAyemMoro
YPOBHA PU3NYECKOM aKTUBHOCTM.

9. 3aknoueHue

B3anmmocBAsb 340p0BbA UM OU3MYECKOW KyNbTypbl HOCUT XapakTep NPAMON M  [OCTOBEPHOW
33aBMCMMOCTM: YEM BblILLE perynspHas ABUratesibHasa akTUBHOCTb, TEM HUXKe 3a60/1eBaeMOoCTb U CMEPTHOCTD,
TEM BbIlLE KAYECTBO MKM3HU U €€ MPOoJO/IKUTENbHOCTb. PU3NYECKan Ky/abTypa — 3TO HE POCKOWb U He
0653aHHOCTb, a ecTecTBeHHaa 6uonornyeckas NOTPe6HOCTb YeNoBeKa, TaKasd Ke, KaK COH M MuTaHue.
CoBpemeHHOoe 06LLECTBO, K COXKaNeHMto, CO34aET BCE YC/IOBUA ANA TMNnoanHaMmy (aBTOMOBUAN, yaanéHHasn
pabota, uMdposbie passaedyeHuns). MoaTomy oco3HaHHOE, BOSIeBOE BKAOYEHME PU3MUYECKON aKTUBHOCTU B
CBOM pacnopsaoK AHA CTAHOBUTCA BOMPOCOM SIMYHOMN OTBETCTBEHHOCTU KaXKA0r0. [NIOMHUTE: ABUKEHUE — 3TO
KM3Hb, @ peryiapHoe ABUXKEHNE — 3TO 340POBOE A0/ITONIeTHE.

CNUCOK UCNob30BaHHOM UTEpPaTypbl:
1. BcemupHas opraHusauusa sgpaBooxpaHeHusa (BO3) — «lnobanbHble pekomeHAauumn no ¢GpusnyecKol
aKTUBHOCTW ANA 300p0BbAY. — MeHeBa: M3aaTtenbctso BO3, 2010 (pycckuii nepesoa 2011). — 60 c.
2. Amocos, H.M. — «Pazgymbs 0 3g0poBbe». — M.: ®uskynbTypa 1 cnopt, 1987 (nepemsganus: 2006, 2019).
— 176 c. (Knaccuka oTevecTBEHHOW Baseoa0rmm)
3. BaiiHep, 2.H. — «Baneonorus: YuebHuk ana sysos». — M.: ®daunTta: Hayka, 2009. — 416 c. (nhaBa 5:
«BuratenibHas akTUBHOCTb U 340P0OBbEY)
4. Conopgkos, A.C., Conoryb, E.B. — «dusmonorma yenoseka. Obuwan. CnoptTuBHasA. BospacTHana»: YYUebHUK. —
M.: Onumnusa Mpecc, 2020 (8-e n3a.). — 624 c. (Pasaen lll: «AganTauus K MbILLEYHON AeATENIbHOCTUY)

© Hasaposa A., Akmamegos M., 2026

YAK 37.013
ConblieBa Orynpg:kaxaH
CoroHoBa TaByc
Axmeposa Acan
banapgosa Uiimuw
CTyaeHTol
Meparormnyeckol WkKonbl meHn bekun CeliTakoBa

LUUDPOBAA TPAHCHOOPMALIMA COBPEMEHHOM NEAATOrMKU: BbI3OBbl U MEPCNEKTUBDI
AHHOTauuA

B ,D,aHHOﬁ CTaTbe PAaCCMaTPUBAOTCA K/1KOYEBbIE aCNeKTbl u,md)posmsau,vm o6pasoBaTeanoro npouecca
B COBPEMEHHbIX YCNOBUAX. AHaﬂM3leyeTCﬂ B/IMAHNE WNHHOBAUWMOHHDbIX TEXHOJIOTMN Ha MeToA0N0Tunto
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npenogaBaHus, Posb negarora B UMPpPOBOM cpede M BOMPOChI MCUXOJOTMYECKON aganTauMm yyaluuxcs.
ABTOp ypendaetr ocoboe BHUMaHWE HEOOBXOAMMOCTM COYETaHMA TPALMLMOHHLIX MeTogoB 0bydyeHua ¢
COBPEMEHHbIMU  LUPPOBLIMN  UHCTPYMEHTAMWU A/1A  OOCTUMXKEHUS MaKCMMasnbHOW 0b6pasoBaTeNibHOM
apPeKTUBHOCTN.
Kntouesble cnosa:
negarorvka, unpposmsauma, 06pasoBaTeNibHbIN NPOLLECC, MHHOBAUMM, OByYeHMe,
KOmMeTeHUun, MHPOPMaALMOHHbIE TEXHOOTUN, METOA0IOMUA.

BsepgeHue

CoBpeMeHHanA nefarorMyeckas HayKa HaxoamuTca Ha stane rnobanbHOM TpaHCcPOopmMaLLMK, BbI3BAHHOM
CTPEMUTENBHBIM Pa3BUTUEM WHGOPMALMOHHBIX TEXHONOMMA. ECnM elle HECKONbKO AecATUNETUIA Hasag,
OCHOBHbIMM WHCTPYMEHTaMMU yumtena bbinnm y4ebHUK M KnaccHas [O0CKa, TO cerogHa obpasosaTtesibHoe
NPOCTPAHCTBO BK/tOYaeT B cebs BUPTyanbHble NabopaTopum, MHTEPAKTMBHbIE MNATGOPMbI U CUCTEMDI
WCKYCCTBEHHOTO MHTeNeKTa. IDTOT Nepexos AMKTYeT HeobxoAuMMOCTb [yOOKOro MepeocMbiCIeHMSA
dyHOaMeHTaNbHbIX OCHOB NeAarornuku.

OCHOBHasA C/IOXKHOCTb UMPPOBON TpaHCHOPMALMKM 3aKNOYAETCA He B TEXHWMYECKOM OCHALLEeHUMU
y4ebHbIX 3aBeAeHUI, a B agantaumm negarormyeckmx ctpatermii nog notTpebHocTM « umdpoBOro NOKOIEHUAY.
CoBpemeHHble yyawmeca 061a4atoT UHbIMU KOTHUTUBHbIMW OCOBEHHOCTAMM: KAMMOBbIM MbILIEHUEM,
BbICOKOM CKOPOCTbIO MEPEK/OYEHMA BHMMAHMA, HO 3a4acTyl0 HM3KOM CMOCOOHOCTbIO K AAUTE/IbHOM
KOHLEHTpPaLMuK. B cBA3K ¢ 3TUM, nepes, NesarorMkoi BCTAaeT 3a4a4a pa3paboTKM TakMx MEeTohoB, KOTopble
npespaTuam 6bl ragKeT U3 UCTOYHUKA OTBAEYEHMA B MOLLHbIN MHCTPYMEHT NO3HAHMA.

Ocoboe mecTo B HOBOW MegarorMyeckon napagmrme 3aHMMaeT KOHULENUMA «4e/10BEKOLLEHTPUYHOTO»
o0byyeHuns. HecmoTps Ha obuane aBTOMATU3MPOBAHHbLIX CUCTEM, POJIb JIMYHOCTU Yy4YMTEeNs OcCTaeTcs
nepsuYHON. Megaror cerogHs BbICTYMAeT HE MPOCTO KaK TPAHCAATOP 3HAHWM, @ KaK MEHTOP M HaBMraTop B
OKeaHe MHbOopPMaLMKN. BaxKHO NOHMMATb, YTO TEXHONOMMM — 3TO INLLIb CPEACTBO, a LLe/Iblo BCEraa OCTaeTca
pa3BUTUE KPUTUYECKOTO MbILLIEHWUS, TBOPYECKMX CNOCOBHOCTEN N STUYECKUX LEHHOCTEN IMYHOCTU.

BeegeHne uMPPOBLIX WMHCTPYMEHTOB TaKKe TpebyeT nepecmoTpa CUCTEMbI OLEHKM 3HAHWN.
TpagMUNOHHbIE TECTbl M 3K3aMeHbl NOCTENEHHO YCTYNaloT MECTO NPOEKTHOM AeATeNbHOCTU U NopTdoano,
KOTOpble No3BoAOT 6osiee 06BEKTUBHO OLEHUTb YPOBEHb CHPOPMMPOBAHHOCTM KomneTeHumn. OgHako
BHeApPEHME MHHOBALUMI COMPSKEHO C PALOM PUCKOB, BK/OYas nNpobnemy LMPpPOBOro HepaBeHCTBa U
BONpoChkl KMbepbesonacHocTU. UccnepgoBaHme 3TUX GAKTOPOB NO3BOASET BbipaboTaTb cHaNaHCUPOBAHHbIN
nogxon, NpuM KOTOPOM TEXHOJOTMYECKUMA MPOFPecc CAYXKUT YKPENnAeHUI0 TYMaHUCTUYECKUX Tpaauumi
obpasoBaHus.

TakMm 06pasom, aKkTyanbHOCTb AaHHOM Tembl 06yc/ioBieHa Heob6XOAMMOCTbIO CO34aHUA FMOKOM
ob6pa3oBaTenbHOM cpesbl, CNOCOHHON ONepaTUBHO PearMpoBaTb Ha BbI30Bbl BDEMEHM, COXPaHAA NPU STOM
byHAAMEHTaNbHOCTb M KaYecTBO NeAarormyeckoro npotecca.

CNMCOK UCNONb30BaHHOI INTepaTypbl:
Anekcees C.B. MHHOBauuu B coBpemMeHHOM obpasoBaHnn. — 2020. CaHKT-MNeTepbypr.
Benosa H.U. MNeparormka undposoro obuwectsa. — 2021. Mocksa.
Bonkos MN.C. MeTtogonorusa npenogasaHus B Bbiclen wKone. — 2019. EkaTepuHOypr.
Mpuropbes A.L. NHbopmaumoHHble TexHoNorMm B 0byyeHnn. — 2022. KasaHb.
Omutpues K.B. Mcmuxonorusa negarornyeckoro obwerHns. — 2020. HoBocnbuMpcK.
Eropos M.10. iuctaHUuMoHHOe 06pa3oBaHMe: Teopua U NpakTuka. — 2023. CaHKT-MNeTepbypr.
3axapoBa 0O./1. Uctopusa mmposomn neaarorndyeckon mboicnm. — 2018. MockBsa.

O NV R WNE

MBeaHoB P.T. YnpaBneHune obpasoBatenbHbiMn cuctemamun. — 2021. PoctoB-Ha-[]oHYy.
©ConbleBa 0., CotoHoBa T., Axmepnosa A., banagosa U., 2026
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YOK 579
FapaeBa [)KeHHeT
Mpenopasatenb Kadenpbl MUKpOOGUOAOTMK
TYpPKMeEHCKM FocyaapCTBEHHbIN MeANUNHCKUIA YHUBEPCUTET MMeHU MbipaTta Mappblesa
TypkmeHucTaH, Awxabag

HELICOBACTER PYLORI: AUATHOCTUKA U KTMHUYECKOE 3HA4YEHUE

AHHOTauuA
NHdekums, Bbi3BaHHan Helicobacter pylori, aBnaetca ogHon n3 Hambonee pacnpoCcTPaHEHHbIX
b6aKTepManbHbIX MHDEKLMIA YENOBEKA W UTPAET KAOUYEBYHO PO/b B Pa3BUTMM 3a60/1€BaHUI Kenya0UYHO-
KMLIEYHOro TpakTa. MMKpOoopraHmM3m KONOHM3IMPYET CAN3UCTYIO 060I0UKY KeNyaKa, Bbi3blBasA XPOHUYECKOE
BOCMa/sieHNE, KOTOPOE MOXKET MPUBECTU K racTpUTy, A3BEHHOMN 601IE3HM U [aKe 3/T0KaYeCTBEHHbIM
HOBOObGpa3oBaHMAM. B cTaTbe paccMmaTpUBaKOTCA COBPEMEHHbIE METOAbI AMAarHOCTUKN MHDEKLMN, BKAKOYAS
WHBa3MBHble U HEMHBA3MBHbIE NOAXO0AbI, @ TAKKE UX KINHUYeCcKoe 3HayeHne. Ocoboe BHMMaHMWe yaeneHo
PO/ PAHHETO BbIABAEHUA MHDEKUUM B MPOPUIAaKTUKE OC/IOKHEHWUM 1 Bbibope 3pdeKTMBHOM Tepanuu.
KnioueBble cnoBa
Helicobacter pylori, ractput, A3BeHHas 60/1e3Hb, AMArHOCTUKA, YPeasHbIi TecT.

Garayeva Jennet

Lecturer of the Department of Microbiology
Myrat Garryyev Turkmen State Medical University
Turkmenistan, Ashgabat

HELICOBACTER PYLORI: DIAGNOSIS AND CLINICAL SIGNIFICANCE

Abstract

Helicobacter pylori infection is one of the most common bacterial infections in humans and plays a key
role in the development of gastrointestinal diseases. The microorganism colonizes the gastric mucosa,
causing chronic inflammation that can lead to gastritis, peptic ulcers, and even malignant tumors. This article
discusses modern methods of diagnosing the infection, including invasive and non-invasive approaches, and
their clinical significance. Special attention is given to the role of early detection of the infection in preventing
complications and selecting effective therapy.

Keywords:
H. pylori, diagnosis, gastritis, peptic ulcer.

Helicobacter pylori — 3To rpamoTpuuaTenbHan cnvpanesngHans 6aktepus, cnocobHaa BbIXKUBATbL B
arpeccuBHOM KUcnoi cpepe »enyaka. OHa 6bina oTKpbiTa bappu Mapwann u PobuH YoppeH, 4To cTano
peBoAtoUMEN B FAaCTPOIHTEPONOTMU. MHPEKLMSA LWIMPOKO PAacipOCTpPaHeHa BO BCEM MMUPE U YaLlle BCTpeYaeTcs
B pa3BMBalOWMXCA CTpaHax. [epedaya NpomMcxoguT NPEMMYLLECTBEHHO (eKanbHO-0paabHbIM U OpanbHO-
opasbHbIM NYTEM. BakTepua Bbi3bIBAaET XPOHUYECKOE BOCNAIEHNE CIM3UCTOM 0600UKHM KenyaKa, YTO MOXKET
AavTbeA rogamu. MoHMMaHWe eé posiv B naToreHese 3aboneBaHuUi enyaka umeeT 60/bloe 3HaYeHWe a5
ANATHOCTUKM U NeYeHus.

Mopdonorua n natoreHes

Helicobacter pylori obnagaetr cnupanesmngHoli ¢GoOpmMOM WM KryTMKamu, obecneynBatowmmu
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NOABUXHOCTb B C/IM3UCTOM C/I0€e Kenyaka. OHa npoayumpyeT ypeasy, KoTopas pacliennseT MOYEBUHY C
o06pasoBaHMEM aMMMAKA, HEUTPANN3YIOLLErO KMCAOTY. ITO NO3BONAET BAKTEPUM BbIXKMBATb B KUCNOM Cpese.
B npouecce *KnM3HeaeATeNbHOCTU MUKPOOPraHNU3M MOBPEXAAET SMUTENNIA, Bbi3biBaA BOCNAJIEHME M HapyLlas
3aLlUUTHblE MeXaHM3Mbl CAM3UCTON. BbipabaTbiBaemble TOKCUHbI, Takue Kak CagA w VacA, cnocobctsytoT
pPa3BUTUIO racTpuTa WU A3B. [auTenbHoe UHPUUMPOBAHME MOMKET MPUBOAUTL K aTpoduu CANSUCTOW U
NOBbILLIEHHOMY PUCKY OHKONOIMYECKNX 3ab60/1eBaHMiA.

ANnaeMmMonorna u Nyt nepesaum

NHoekuma Helicobacter pylori pacnpoctpaHeHa 6osee Yem y NOAOBMHbI HaceneHMa mupa. YpoBeHb
WHOULMPOBAHHOCTU  3aBUCUT OT COLMANbHO-SKOHOMMUYECKMX YCAOBWUM, CaHUTApUM W MNAOTHOCTU
NPOXWBaHMA. 3aparkeHue Yalle NPoucxoauT B AeTcKom Bo3pacte. OCHOBHblE MyTW NepeAayn BKAKOYAOT
deKanbHO-0paibHbINA, OPasibHO-0PasbHbIM U ObITOBON KOHTAKT. BarKHYIO po/ib UrpatoT 3arpA3HEHHas Boaa m
nuuwa. B cembax MHPEKUMA MOXKeT nepenasBatbCA MeXay YneHamu. HecmoTpa Ha  BbICOKYHO
PacnpoCTPaHEHHOCTb, KIMHUYECKNE NPOABAEHMA PAa3BUBAIOTCA HE Y BCeX MHOUUMPOBAHHbIX, YTO CBA3AHO C
0COHEHHOCTAMM UMMYHHOIO OTBETA U BUPYJIEHTHOCTBIO LUTAMMA.

MNHBa3MBHbIE MeTOAbl ANArHOCTUKMU

MNHBasMBHblE MeTOoAbl AMArHOCTUKM BKAOYAIOT 3SHAOCKOMMYECKOE WccnegoBaHue ¢ buoncuen
CAU3UCTON  Kenyaka. [lonydeHHbId maTepuan UCNONb3yeTcA  AAs  TUCTO/IOFMYECKOro  aHanu3a,
6aKTepmoaornMyeckoro nocesa M BbICTPOro ypeasHoro Tecta. 3TM MeToAbl NO3BONAIOT HE TOJIbKO BbISBUTb
Helicobacter pylori, HO 1 OUEHUTb cTeneHb BOCMA/NEHUA U MOBpPEXAEHUA TKaHel. Mmcronorna cuntaerca
OAHMM W3 Haubonee TOYHbIX MeTono0B. OAHAKO MHBa3sMBHble Npoueaypbl TPebyrT cneumanbHOro
060pyA0BaHUA U NOATOTOBKM NaumeHTa. OHU NPUMEHAIOTCA NPEUMYLLECTBEHHO NMPU HAIMUYNU BbIPAMKEHHbIX
CMMNTOMOB WU/ NOAO3PEHUM HA OC/IOXKHEHMA, TaKME KaK A3Ba UM OMYXO/ib.

HenHBasnBHble MeTOAbl AMArHOCTUKK

HenHBasuBHble MeTOAbl LUMPOKO MCMONb3YIOTCA B KAMHWYECKOM NpaKTuKe 6Gnarogapa csoeit
6e3onacHocT 1 yao6CTBY. K HUM OTHOCATCA AblXaTeNbHbIM YpeasHblil TeCT, CepOaornyeckme ncciefoBaHms
W onpefeneHe aHTUreHoB B Kase. [pbIxaTeNbHblii TecT OCHOBaH Ha crnocobHoctu Helicobacter pylori
paclwennaTb MO4YeBMHY C O0Opa3’oBaHWMEM YIIEKMCIOFO rasa. ITOT MeToh, OTIMYAETCA BbICOKOM
YYBCTBUTENIbHOCTbIO U cneunduyHocTbio. Ceposornyeckme TecTbl BbISBAAKOT aHTMTENA, HO He MO3BONAOT
OT/INUYUTb TEKYLLYO MHEKLMNIO OT NepeHecéHHOM. AHaIN3 Kasa UCMNONb3YeTCA /18 NePBUYHOM AMArHOCTUKM
N KOHTpONA 3G GEKTUBHOCTU lIeUeHUs.

KnnHuyeckoe 3HayeHne MHeKumnm

NHdekums Helicobacter pylori umeeT 60/1bloe KAMHUYECKOE 3HAYEHME, TaK KaK CBSA3aHa C pPasBUTMEM
XPOHMYECKOrO racTpuUTa, A3BEHHOMN HONE3HU KenyaKa U ABEHAALATUNEPCTHOM KUWKKU. OHA TaKKe aBaseTca
baKTOpOM pUCKa paka Kenygka u MALT-ammoombl. Y MHOMMX NaUMeEHTOB WMHOEeKUuMa npoTeKkaer
6eccMMNTOMHO, OAHAKO NpW HebNaronpuUATHbIX YCI0BUAX Pa3BMBAETCA BOCMA/NeHME U MOBpPEXKAEHME
camsncton. CBoeBpemMeHHasa AMarHOCTMKa MO3BOASAET NPefoTBPaTUTb OCAOMKHEHUA U YAyYlWWUTb NPOFrHO3.
dpaAMKaUMOHHas Tepanua CcnocobCcTBYET YCTPaAHEHMIO OaKTepPUM U CHUMKEHUIO pPUCKA pPeLuamnBoB
3aboneBaHui.

JleyeHune 1 KOHTPOIb 3PPEKTUBHOCTU. JledeHne NHPEKLUN BKAOYAET KOMBUHMPOBAHHYIO TEPaANUIo C
MCMNO/Ib30BaHMEM aHTUONOTUKOB U UHTMBUTOPOB NPOTOHHOM NOMNMbI. Lienblo ABNAETCA NONHOE YHUUTOXKEHUE
Helicobacter pylori. Mocne nevyeHns npoBoANTCA KOHTPONb 3GGEKTUBHOCTY C MOMOLLBIO AblXaTe/bHOro TecTa
WKW aHanu3a Kana. BaxkHbim ¢akTopom fABnsetca cobnofeHMe CxeMbl JieYeHUsA MauMeHTOM, TaK Kak
HapyLUeHMeE PeXXMma MOXKET NPUBECTU K PA3BUTUIO YCTOMYMBOCTU BakTepunin. COBpeMeHHble peKomeHaaLmm
npeaycMaTpuBatoT UHAMBUAYAIbHBIA NOAXOL K BbIOOPY Tepanum ¢ y4ETOM PErMOHANbHON PE3UCTEHTHOCTH
N KIMHUYECKOWN KapTUHDbI.

MepcneKTnBbl 1 3akntoueHne. U3yyeHne Helicobacter pylori octaérca akTyanbHbiM HanpasiaeHUem
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COBPEMEHHOM MeanumMHbl. PaspabaTtbiBatoTca HOBblE METOAbI AMArHOCTUKUN N TIEYEHUA, BKAOYAA BaKLMHbI U

TapreTHble NpenapaTbl. [lepcneKkTUBbI CBA3aHbI C yayYllEHUEM PAaHHENO BbIABAEHUA MHDEKLMN U CHUKEHUEM

pacnpocTpaHéHHOCTU 3a60/1eBaHMA. BaxKHYH0 posib UrpaeT NpoduaakTUKa, BKAKOYAn cobntogeHne rurmeHbl u

Y/yYlEHME YCNOBUW XHU3HU. TakMm 06pasom, CBOeBpeMEHHas AMarHoCTMKa M afJeKBaTHOEe JieyeHue

MHOEKUMM MO3BONAIOT 3HAUUTE/IbHO CHU3UTb PUCK Pa3BUTUA CEPbE3HbIX 3ab0NEBAHWUN KeNyAo4YHO-

KMLLEYHOro TPAKTa M YNYYLIMTb KAYECTBO KU3HM NaLMEHTOB.
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FapaeBa [XKeHHet

Mpenogasatenb Kadenpbl MUKpobUOOrMn

TypKMeHCKMin FocyaapCTBEHHbIN MeANLNHCKUIA YHUBEPCUTET MMeHU MbipaTa Mappblesa
TypkmeHucTaH, Awxabag

FEHETUYECKUE PEKOMBUHALIUN Y BAKTEPUIA

AHHOTauuA

leHeTuyeckan pekombuHaums y bHaKTepuit npeactaBnset coboit npouecc obmeHa reHeTUYecKum
maTepuanom, obecneumsatoLLnii pasHoobpasme reHoma 1M aganTauuo MUKPOOPraHU3MOB K U3MEHS IOLLMMCA
yCNOBUAM cpeabl. B oTanyme oT ayKapmnoT, 6akTepum He MMEKT NOJI0OBOFO Pa3MHOMKEHWUSA, 04HAKO CNOCOOHbI
nepenaBaTb reHeTUYecKyto MHPOPMaLMIO C MOMOLLbIO TFOPM3OHTA/IbHOIO nepeHoca reHoB. OCHOBHbIE
MeXaHM3Mbl PEKOMOUHALMKM BKAOYALOT TpaHChOPMaLMIO, TPAHCAYKUMIO M KOHbloraumio. 3TM npouecchl
UTPatoT BaXKHYIO0 POJib B GOPMUPOBAHUN YCTONYMBOCTM K aHTUBNOTUKAM, BUPYIEHTHOCTU U MeTaboindeckmnx
CcBOMCTB BaKTepuit. B cTaTbe pacCMOTPEHbI MONEKYASIPHbIE MEXaHU3Mbl PEKOMBUHALUK, X BLUonoruyeckoe
3HaYeHWEe N NPaKTUYECKOEe NPUMEHEHNE B MeaULMHE N BUOTEXHONOTUN.

Kntouesble cnosa:
reHeTUYecKan pekoMbuHaums, 6baktepum, TpaHchopmaLma, TPaHCAYKLMA,
KOHBblOraLma, rOpU3oHTaIbHbIN NEepPeHOoC reHoB.

Garayeva Jennet

Lecturer of the Department of Microbiology
Myrat Garryyev Turkmen State Medical University
Turkmenistan, Ashgabat
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GENETIC RECOMBINATION IN BACTERIA

Abstract
Genetic recombination in bacteria is a process of genetic material exchange that ensures genome

diversity and adaptation of microorganisms to changing environmental conditions. Unlike eukaryotes,
bacteria do not have sexual reproduction, but they can transfer genetic information through horizontal gene
transfer. The main mechanisms of recombination include transformation, transduction, and conjugation.
These processes play an important role in the development of antibiotic resistance, virulence, and metabolic
properties in bacteria. The article discusses the molecular mechanisms of recombination, their biological
significance, and their practical application in medicine and biotechnology.

Keywords:

genetic recombination, bacteria, transformation, transduction, conjugation.

BeeaeHue

leHeTMYecKas pekombuHauuAa y OakTepuit — 3TO Mnpouecc nepepacnpeneneHus reHeTUYecKoro
maTepuana, NPUBOAALLMNIA K NOABAEHUIO HOBbIX KOMBUHALMIN reHOB. B 0T/IMYME OT NONOBOrO Pa3MHOMXKEHMA
Yy 3YyKapuoT, 6aKTepum WCMOJIb3YIOT MEXaHM3Mbl TFOPM3OHTANIbHOTO MepeHoca reHoB. ITU NPOLLECChI
No3BOJIAIOT MWKPOOPraHM3Mam ObICTPO afanTMPOBATbCA K Heb/iaronpuATHbIM  YCNOBUAM, BK/IOYAA
BO34elcTBNE aHTUOMOTUKOB. PEKOMBUHALMA UTPaAET K/OYEBYHO POJb B 3BOIIOLMK BaKTepuin, obecneynsas
reHeTUYecKoe pasHoobpasune 1 BblXKMBaHME NONYAALUNA.

MosieKynapHble OCHOBbI PEKOMBUHAUMK

Ha monekynapHom ypoBHe peKoMObWHaumMs cBA3aHa C Pa3pbiBOM WM MOBTOPHbIM COEAMHEHUEM
monekyn OHK. BaxKHyto posib UrpatoT pepmeHTbl, TaKne Kak peKoMBUHasbl U HyKneasbl. Kntouesbim 6enkom
aBnAeTca RecA, KoTopblii obecneymBaeT NOMCK TOMOJIOFMYHbIX NOcaefoBaTelbHoCTel M obmeH uenamm JHK.
PekombUHaLMA MOKET BbiTb FOMONIOIMUYHON (Mexay cxoAHbIMK ydyacTKamu OHK) n HeromonormyHom. 3tu
npoLecchl 1eXKaT B OCHOBE MHTerpauunn YyxepoaHon AHK B reHom 6akTepuii.

TpaHchopmauma

TpaHchopmauma — 3To npouecc nornoweHus 6aktepuen ceobogHo AHK 13 okpyKatower cpeasi.
HekoTopble 6akTepum o61aaatoT ecTeCTBEHHOM KOMNETEHTHOCTbIO K TpaHchopmauuu. Monaswana B KNeTKy
OHK moKeT MHTerpMpoBaTbCA B reHOM MOCPEACTBOM TFOMOJIOTMYHOW PEKOMBMHALMWU. ITOT MEXaHU3M
nossonseT 6aKTepuam npuobpeTaTb HOBble CBOMCTBA, HaNPUMEpP YCTOMYMBOCTb K aHTMBMOTMKaM.
TpaHchopmaLma LWMPOKO UCNOb3YETCA B 1abOPaTOPHOM NPAKTUKE ANA FeHHOW UHXKEHepUuu.

TpaHcayKuma

TpaHcayKums ocyllecTBAAeTca ¢ yd4acTuem bakTepmnodaros — Bupycos, MHOMLMPYOLWUX BakTepumn. B
npouecce pasmHoxKeHua ¢dara YacTb baktepuanbHolt [HK moxKeT 6biTb CAy4aiHO BKAKOYEHA B BMPYCHYIO
YaCcTMLY W NepeHeceHa B APYryr0 KAEeTKy. Pa3nuuyaloT reHepasn3oBaHHYD M CNeLnann3npoBaHHYH
TPaHCAYKUMIO. ITOT MEXAHU3M UTPaAET BaXKHYIO PoJ/ib B Nepeaaye reHoB BUPYAEHTHOCTU M YCTOMYMBOCTH, a
TaK¥e MCNo/b3yeTca B MOJIEKY/IAPHOMN Buonoruu.

KoHblorauma

KoHblorauma — 3TO nepegada reHETMYECKOro maTtepuana npu MNPSMOM KOHTaKTe MexKay
6aKTepmanbHbIMKU KNeTKkamu. MNpoLecc ocyecTBAAeTCa C MOMOLLLbIO NON0BbIX MUEN U NAa3Mua, Hanpumep
F-nnasmugbl. [loHopHaa KneTka nepenaért konuto OHK peunnueHTy. KoHblorauma AsnaeTca ogHum u3
Hanbonee 3ddEeKTUBHbIX CNOCOBOB pPACNPOCTPAHEHUA TFEHOB YCTOMYMBOCTM K aHTMBMOTMKam cpeam
baKTepui.

Buonormyeckoe 3HayeHue. leHeTUYecKas pekoMbWHaumsa cnocobcTByeT aganTauum 6GakTepuin K
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M3MeHAWMUMCA ycnoBuam cpegpbl. OHa obecneynBaeT noABAeHUE HOBbIX GEHOTUMUYECKMX MPU3HAKOB,
BK/IOMaA YCTOMUMBOCTb K IEKAPCTBEHHbIM NpPenapaTam W cnocobHOCTb Bbi3biBaTb 3aboneBaHuA. baarogaps
pekomburHaumnn 6akTepun MoryT HbICTPO 3BOOLMOHUPOBATL, YTO NPEACTABAAET CEPbE3HYI0 Npobaemy ana
MeAMLMHbI. ITOT NPOLECC TAKXKe UFPAET BaXKHYIO PO/ib B POPMMPOBAHUM MUKPOBHBIX cOOBLLECTB.

MpumeHeHWe B meguLmHe U BUOTEXHOOMUK

MexaHM3Mbl PEKOMOUHALMM UCNOb3YIOTCA B FTEHHOM MHXKEHEPUMN ONA CO34aHUA PEKOMOMHAHTHbBIX
WwTammoB 6aKTepuil. ITO NO3BOAAET MOJy4aTb JIEKAPCTBEHHbIE MpenapaTtbl, BaKUWHbl U (pepmeHTbI.
Hanpumep, 6Gaktepum nNpuUMeHAOTCA Aaa CUHTe3a WMHCYAuH. PeKombuHauma Takke Wcnosb3yetca B
AMArHoCTMKe 1 pa3paboTKe HOBbIX METOL0B SleYeHMA MHOEKLMOHHbIX 3ab01eBaHUA.

MepcneKkTUBbI 1 3aKAOYEHNE

MN3yyeHWe reHeTUYecKon peKomMOBUHAuMK y HaKTepuih MMeeT BarKHOE 3HAYeHMe ANA MOHMMaHUA
MeXaHM3MOB 3BOJIIOLMM M NaToreHesa. CoBpeMeHHble Nccneg0BaHMA HanpasaeHbl Ha pa3paboTKy MmeTonoB
KOHTPONA TOPWU3OHTA/IbHOrO MEepPeHoCca reHosB, 0COBEHHO YCTOMYMBOCTM K aHTMOMOTMKAm. MepcneKTuBsbl
BK/IIOMAIOT CO34aHME HOBbIX aHTMOAKTEPUAbHbIX CTPATErMii U COBEPLIEHCTBOBAHNE BMOTEXHONIOTMYECKUX
npoueccoB. [eHeTUYeCcKas PeKoMOMHAUMA OCTAETCA KAlo4YeBbiIM (AKTOPOM, OnpesensAtowmm pasBuUTme
MUKPOBMONOrUN U MeAUNLMNHDI.
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YK 616-08
lyp6aHanbieB Coxb6et AnnamblipagoBuy
AccucTeHT Kadeapbl rocnuTanbHON Tepanmu
Kurtaesa OrynbHyp UnmamepnoBHa
CTyneHTKa 3-ro Kypca neyebHoro dakynbteTa
[ocyaapCcTBEHHOIO MeAMLMHCKOTO YHMBepcuTeTa TypkmeHncTaHa umeHn Meoipata MappbleBa

rOCNUTANbHAA TEPANMNA: COBEPLUEHCTBOBAHUE TAKTUKU BEAEHMA KOMOPBUAHbIX
NAUMEHTOB B YC/TOBUAX CTALLMUOHAPA

AHHOTauuA
B AaHHOWM cTaTbe pacCMaTPMBAOTCA KAHOUEBbLIE acMeKTbl rOCNNTa/IbHOM Tepanun Kak 3aBepLuatoLLero
3Tana nNOAroTOBKM Bpadva-TepanesTa. Ocoboe BHMUMaHWE yaeneHo Bonpocam auddepeHunanbHom
AMarHOCTMKK, BefleHMA MauUMeHTOB C COoYeTaHHOW natonornein (KomMopbuaHOCTbIO) M BHEAPEHUHD
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COBPEMEHHbIX NPOTOKOJIOB IEYEHUA B KIMHUYECKYIO NPaKTURY. ObcyaatoTca npobaembl NpeemcTBEHHOCTH
MeXKay  ambynaTopHbIM M CTAUMOHAPHbIM  3BEHbAMW  34pPaBOOXPAaHEHWs, a TaKXe posb
MEXKANCUMNAMHAPHOIO NOAX0Aa B CHUMKEHUN PUCKOB OC/IOKHEHUI Y TOCMNTANN3NPOBAHHbIX 60/bHbIX.
KntoueBble cnosa:
rocnuTasibHan Tepanus, KOMoOpPbUAHOCTb, KIMHUYECKME PEKOMEHAALMN, BHYTPEHHME 60o1e3HM,
anddepeHuManbHbIf AMarHos, AoKasaTenbHaa MeguLmHa.

BsepgeHue

lfocnuTanbHaa Tepanusa npeacTaBaser cobol ogHy M3 GyHAAMEHTaNbHbIX AUCUMMAMH BbICLIErO
MeaULMHCKOro 06pa3oBaHMA U BaxKHeNLWY chepy NPaKTUYECKOro 34paBooxpaHeHuns. Ecam nponenesTmka
[AeT OCHOBbl OCMOTpa, a (aKy/NbTETCKaA Tepanusa — K/aCCMYeCKoe NpeacTaB/lieHne O HO30/10TuAX, TO
rocnuTasbHana Tepanusa CTaJIKMBAET Bpaya C CYPOBOMN peasibHOCTbO: aTUMMYHbIM TeyeHuem bosesHen,
NOAMMOPOUAHOCTBIO U HEOBXOANUMOCTbIO MPUHATMA BbICTPbIX PELLIEHN B YCI0BUAX CTaLMOHapa.

AKTyanbHOCTb Npobaembl

B 2026 rogy meguumHa CTa/IkMBaeTca C rnobasibHbIM BbI3OBOM — CTapEHMEM HACeNeHUa U, Kak
cneacTsve, yBEMYEHMEM 4YuCaa MaUMEeHTOB C «bykeTom» 3aboneBaHM. focnUTaNbHbIM 3Tan JieyeHus
CTAHOBUTCA KPUTUYECKUM Y3/I0M, T[Ae TMNEepPeceKkalTca WHTEepPecbl KapAuoaorMm, nyJbMOHONOIUN,
racTpoaHTeposornn u Hedponormm. OCHOBHAA 3ajaya FOCNUTANbHOW TepanuMu CerogHA — He NpPoCTo
KYNMMPOBaHWE OCTPOr0 COCTOAHMA, a GOpPMMPOBaHME [ONATOCPOYMHOM CTpaTernn peabuautaumm w
NpodPUNAKTUKM PELLUANBOB.

AndodepeHuymanbHana gnarHoctmka: UCKycCcTBO M anroputm

OfHoM M3 rnaBHbIX TPYAHOCTEM CTALMOHAPHOrO 3Tana OCTAEeTCA NOCTaHOBKA BEPHOrO AMarHosa B
YCNOBUAX «AMArHOCTUYECKOro wWyma». lNauneHTbl, nocTynawouwme B TepaneBTUYECKME OTAENEHMUA, YacTo
MMEIOT CMa3aHHYI0 KJIMHUYECKYIO KapTUHY M3-3a NpeaBapuUTe/IbHOrO Npuema JIeKapCTBEHHbIX CPeAcTB Uan
BO3PaCTHbIX 0COOEHHOCTEN MMMYHHOIO OTBETA.

focnuTanbHaa Tepanua TpebyeT OT cneuManncta BafeHUs MeToA0M UCKAoYeHua. Hanpumep, npu
NOCTYN/JIEHMM NALMEHTA C OAbILWKOM, Bpay 06a3aH npoBecTn anddepeHuManbHYO INHUIO MeXay:

1. [ekomneHcaumel XPOHMYECKOW CepaeYHOM HeEAOCTAaTOYHOCTH.

2. 0O6octpeHnem XOBJ1 nnm 6poHxmanbHOM acTMbl.

3. Tpomboambonueit neroyHoi aptepun (TINA).

4. BHeb60NbHMYHOMN NHEBMOHUEN.

Mcnonb3oBaHUe COBPEMEHHbIX MeTogoB Buayanusaummu (MCKT, IxoKl akcnepTHoro Knacca) u
nabopatopHbix MapKepoB (NT-proBNP, TpONOHWHbI, NPOKaNAbLUUTOHMH) 3HA4YUTENbHO ynpoliaeT 3agady,
OAIHAKO KNMHWUYECKOE MbIL/IEHNE OCTAETCA NPUOPUTETHBIM.

Npobnema komopbuaHoCcTU

CoueTaHue ulwemunyeckor 6onesHn cepaua (MBC) n caxapHoro gmabeta 2 TMna — K/acCUYECKU
npumep KOMopbUAHOCTU, TPEOYIOLLMIA KOBENUPHOW HAaCTPOMKM Tepanuun. JleyueHne ogHoro 3abonesaHma He
OO/MKHO ycyrybnatb TeyeHue apyroro. B rocnuTanbHOW Tepanuu OCTPO CTOUT BOMPOC NOAUNpParmasuu
(HasHayeHns M36bITOYHOrO KoAMYecTBa NpenapaTos). Bpaun cTaumoHapoB BbIHYMKAEHbl 6anaHcMpoBaTb
MEKAY KANHUYECKMMU PEKOMEHAAUMAMM NO KarKA0W OTAENbHOW HO30/10TMU, YTObbl HEe AONYCTUTL ONACHbIX
MEXKEeKAPCTBEHHbIX B3aUMOAENCTBUIA.

Ponb AOKa3aTenbHOI MeauLMHbI

CoBpemeHHas rocnuTanbHas Tepanua 6asnpyeTcs UCKAKYNTENbHO Ha NPUHLUMNAX AO0Ka3aTe/lbHOCTU.
BHeapeHWe KAMHUYECKUX MPOTOKON0B MO3BO/IMIO CTaHAAPTU3MPOBATb MEAMLUMHCKYIO MOMOLLb, CHU3MB
BNMAHME CybbeKTMBHOro d¢akrtopa. OAHAKO CTAHOAPTM3aUMA He [O/KHA npeBpawaTtbCs B crenoe
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cnefoBaHue MHCTPYKLMAM. «epcoHann3npoBaHHasa MeguLmMHa» — 3T0 He MPOCTO TPeHA, a He0HBXo0ANUMOCTb
afanTaumun CTaHAAPTHOrO MPOTOKO/A MOA KOHKPETHOro 60/IbHOMO C Y4ETOM €ero reHeTM4yeckoro npoouns,
bYHKUMM NOYEK 1 NneYveHu.

LUundposusauma n npeemcrseHHOCTb

BarKHbIM acneKkTom ABNAETCA Nepexos Ha SNEKTPOHHbIE MeANLMHCKNE KapTbl U CUCTEMbI MOALEPMKKM
NPUHATMA BpayebHbix peweHuit (CMMBP). B 2026 roay MHTerpauma AaHHbIX HOCUMbIX YCTPOMCTB NauueHTa
(cmapT-yacbl, JATYMKM [NHOKO3bI) B TOCMUTANbHYIO CUCTEMY MO3BO/IAET Bpayy BUAETb AMHAMMUKY COCTOAHMA
nauMeHTa elle A0 ero MOCTYMNEeHUA B MPUMEMHbIN MOKOWM, YTO COKpaLLaeT BpPemsA «ABEpPb—uUrna» npwu
KPUTUYECKMX COCTOAHUAX.

3aKnloueHue K BBeAEeHUI0

lfocnuTanbHaa Tepanua — 3TO AMHAMMYHO pasBuMBalowWwanaca obnactb, Tpebywouwas oT Bpaya
HenpepbIBHOrO 06pas3oBaHMA. YMEHME CUHTE3NPOBaATb 3HAHUA M3 Pas3/IMYHbIX 0bnacTenm BHYTPEHHel
MeOMLUMHbI, BNageHWe HaBblKaMW 3KCTPEHHOM MNOMOLWM WM 3TUKO-AEOHTONOrMYyeckas rmMbkoctbe — BOT
KayecTBa, onpeAenatowme ycrnewHoCTb 1eYeHna B COBPEMEHHOM TepaneBTUYECKOM CTalnoHape.

CnuMCOK UCNONb30BaHHOI IUTEpaTypbl:
1. Benanos, ®.U. leueHne BHyTpeHHUX Boie3HeN B ycnoBusax cTaumoHapa. — 2020. — CaHkT-MNeTepbypr.
2. MapTbiHoB, A.U., MyxuH, H.A. BHyTpeHHMe 6one3Hu: yuebHMK B ABYX Tomax. — 2021. — MockBa.
3. KomopbugHas natonorna B KAMHUYECKOM NpakTUKe. AITOPUTMbI AMArHOCTUKN M nedeHuns / nog pea. U.B.
Maesa. — 2022. — MockBa.
4. Crtoposkakos, IU., Yykaesa, U.U. TocnutanbHaa Tepanusa: KnuHudyeckue pasbopbl. — 2020. — CaHKT-
Metepbypr.
5. Kapamonorus: HaumoHanbHoe pykosoactso / nog pea. E.B. LWnaxto. — 2023. — Mocksa.
6. NynbmoHonorusa. CnpaBoYHMK cTaumMoHapHoro Bpada. — 2020. — CaHkT-MNeTepbypr.
7. Hedponorus B npaktuke TepanesTa / nog pea. Lunnosa E.M. — 2021. — Mocksa.
8. lacTposHTeponorua: CTaHAAPTbl AMATHOCTUKU U neveHuna. — 2020. — CaHkT-MNeTepbypr.

OflypbaHanbies C., Kutaera 0., 2026

YAK: 616.127-005.8-07-053.9
MnamaHoBa [xaxaH Kypb6aHoBHa
AccucteHT Kadeapbl bakyNbTETCKON Tepanmm
focyaapCTBEHHbIM MEAULIMHCKUI yHUBEPCUTET TypKMEHMUCTaHa
nm. MblpaTa lappbleBa, Awxabag,

OCOBEHHOCTU ANATHOCTUKU UHDAPKTA MUOKAPAA 2-I0 TUNA
Y BOJIbHbIX CPEAHEIO U NMNOXWNJ10TO BO3PACTA

AHHOTauuA
MHPapKT MMOKapaa 2-ro TMna pa3BMBaAeTCA BCAEACTBME HECOOTBETCTBMA MeXAy NOoTpebHOCTbio
MWOKapaa B KUC/IOPOAE U ero AOoCTaBKOM 6e3 NpM3HAKOB OCTPOM KOPOHApHOW OKKAO3UU. [JMarHoCTMKa
[AHHOro COCTOAHUA NPeACTaBAAET 3HaUYNTE/IbHbIE TPYAHOCTN, 0COBEHHO Y NALMEHTOB CPeaHEro 1 NOXUA0ro
BO3PacTa, YTO CBA3AHO C KOMOPOUAHOM NaToNorMen 1 aTUNUYHOCTbIO KMHUYECKMX NPOABAEHUI. B cTaTbe
paccMoTpeHa AMarHOCTMYecKada CTpaTerna, OCHOBAaHHAA HA aHanu3e AMHAMMKUM  TPOMOHWHOB,
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WHCTPYMEHTaNbHbIX METOA0B U KANMHUYECKOTo KOHTeKcTa. Ocoboe BHUMaHMe yaeneHo NpoBepKe rMnoTesbl
ancbanaHca u anddepeHUManbHoOM MarHOCTUKeE.
Kniouesble cnosa:
MHOAPKT MMOKapaa 2 TMNA, TPOMOHMH, UWEeMMKA, MOXKUAOM BO3PacCT, ANAarHOCTUKA,
JKT, axokapguorpadus, runokcus.

BeBepgeHue. lNpuHuMNManbHas 3agayva Bpayva nNpu MHbaApKTe MUOKapga 2-ro TMna — BbICTPOUTD
nocneaoBaTeNbHOCTb  LWAroB OT NEepBOM  OCTPOM  BepudUKAUMKM  MOBPENKAEHMA MUOKapaa Ao
ONepaumoHaNbHOro AMArHO3a, YETKO OTAENAA ULEMUYECKMIA HEKPO3 OT HEULLUEMMYECKOTO MOBPEXAEHMUA.
OcHoBaHWEM A1A 3TOFO CAYKUT KMHETUKA BbICOKOYYBCTBUTENbHbIX TPONOHMHOB B COYETAaHMM C NPU3HAKAMM
NLLIEMMUM N KIMHUYECKUM KOHTEKCTOM CUCTEMHOM Harpy3Ku. B npakTMyeckon JoKymeHTaLmm LenecoobpasHo
dMKCMPOBATb ANArHOCTUYECKYIO «KTPUALy»: HaZIMYMe TPUITepa, BPEMEHHYHO CBA3b CUMNTOMOB Y USMEHEHUI
Ha 3K, axokapanorpadpumn nanm MPT, a TakKe Npoduab TPONOHMHA C GazamMm POCTA U CHUKEHMUS.

Pa3sBopaunBasn NOMMKy AMArHOCTUKM MHPapKTa MMOKapaa, Heobxoanmo nusberatb NogMeEHbI MOHATUI:
nepcucTupytowee ymepeHHoe MOBbILWEHWE TPONOHMHA 6e3 AMHAMMKU CBUAETENbCTBYET O XPOHUYECKOM
NoBpeXAeHMM MWOKapAa, TOrAa KaK KPaTKOBPEMEHHbIA MUK B MOMEHT OCTPON AeKOMMeHcauun ¢
NnocneayoLWmMmM CHUXEHUEM ABNAETCS apryMeHTOM B MO/b3y MLIEMWUYECKOro cobbiTMA. [MarHOCTUYECKH
3HAYMMOM CYUTAEeTCA AMHAMMUKa TPOMOHWHA He meHee 20-50% B TeyeHWe 3—6 YacoB C MocaegyloLmMm
CHUXeHnem B TeyeHune 24—72 yacos.

CurHanbl, KoTopble NogAepKMBatOT rMNoTesy MHGAPKTa MMOKapZa 2-ro TMMa, BKAKOYAKT Ha/auvyune
ABHOW OCTPOI CUCTEMHOM NPUUNHbBI C BpEMEHHOW CBA3bIO (aHeMus, TrMNoKcemmsa, Taxm- uan bpaanaputmmm,
Cerncuc), AMHamMmMYHOe MOBbIlEHUE TPOMOHMHA C YMEPEHHbIMU MUKAMU, CUHXPOHHbIMU C KOppeKuumei
TpUrrepa, HeCTOMKMe Npu3HakM nwemmun Ha IKI H6e3 nogbema cermeHTa ST WM C ero KpaTKOBPEMEHHOM
bAyKTyaumen, a TaK¥e HOBble, HO 0OpaTUMble JIOKa/bHble HapyLUeHMA COKPAaTUMOCTM NO AaHHbIM
axoKapaunorpadpun. [lonoaHUTENbHBIMU NPU3HAKAMW SBAAOTCA OTCYTCTBME aHIMOrpadumyecknx AaHHbIX 3a
OCTPYIO OKK/O3UIO KOPOHAPHbIX apTepuii U yaydweHUe KAMHUYECKOW KapTUHbI NO Mepe CcTabuamsaumm
reMmoAMHaMUKN U OKCUFeHALLUM.

B 60nblwKMHCTBE cnydyaes (60—80%) npu KopoHaporpadumm y NaumMeHToB C MHPapPKTOM MUOKapaa 2-ro
TMNA He BbLIABAAETCA OCTPAsA OKK/AO3MA, 4YTO MOATBEPKAAET HEeaTepOTPOMOOTUYECKMIA MEXaHU3M
3aboneBaHuA.

Oco6eHHOCTU AMArHOCTUKMU Y MALMEHTOB CPeAHEero U NOoXKUAOoro Bo3pacra 06yC/10B/EHbI BbICOKOM
pacnpocTpaHeHHOCTbIO CONYTCTBYOWMX 3aboneBaHuiA. Y auu, ctapwe 60 feT YyacToTa MHGAPKTAa MMOKapaa 2-
ro Tuna pocturaet 20-35%, Torga Kak y MauMeHTOB cpeaHero Bo3pacTta coctasnasetr 10-15%. Y noxunbix
NaLneHTOB apTepuranbHaA rmnepTeHsna Bctpedaetca ao 70%, XpoOHWYecKan cepaeyvHas HeLoCTaTOMHOCTb —
00 40%, aHemuna — go 25%.

KnuvHuuyeckas KapTMHa Yy NOXWAbIX MAUMEHTOB 4YacTo aTUNM4YHA. TUNUYHAA 3arpyavHHas 6onb
Habnogaetca meHee Yyem y 40-50% 6onbHbIX. Hanbonee yacTbiMM CUMNTOMAMM ABAAKOTCS OfbllwKa (65—
75%), cnaboctb (mo 60%), cnyTaHHOCTb co3HaHua (20-30%). Y naumeHTOB cpeaHero Bo3pacTa 6osb
coxpaHsieTca Yawe (zo 70%), ogHaKo TaK:Ke HepeaKo HabagatoTcsa ctepTbie Gopmbl.

B peanbHOM KAMHWYECKOW NpPaKTUKe, OCOBEHHO B OTAE/IEHMAX WHTEHCUBHOM Tepanuu,
AMarHOCTUYECKUI MPOLIECC OCNOMXKHAETCA BbIPAXKEHHbIM «LUYMOMY» COMYTCTBYHOLWIMUX COCTOAHUNA. B aTnx
ycnosuAax ocoboe 3HaueHWe NpUobpeTaloT KAMHWUYECKUE KOPPenaTbl: KpaTKkoBpemeHHas 60nb, oaplliKa,
BHe3anHaa ¢nabocTb, OrnyweHWe, OCOBEHHO Yy MNOMW/bIX NauMeHToB. YacTo BegyMm CUMNTOMOM
CTAaHOBUTCA OAbILLIKA Ha POHe OTEKA NErKMX, a He Knaccnyeckaa 60nb 3a rpyauHOMN.

Ocoboe BHMMaHWe cnepyeT yaenaTb Tpurrepam. K umcny Hambonee 4vacTblXx OTHOCATCA aHeMuA
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(remornobuH meHee 90-100 r/n), Taxnaputmum (6onee 120 ya/mun), 6paamaputmun (meHee 40 ya/MmuH),
rmnoKkeumsa (catypauusa meHee 90%), cencuc. Y NoXubix naumMeHToB Hanbosiee YacTbiMU TPUTTEPAMMU ABAAIOTCA
dnbpunnauma npeacepauii (oo 40%), nudekumn (20-30%) n AbixaTenbHaA HeAOCTaTOYHOCTb.

UHCcTpymeHTanbHaA AMAarHOCTMKa BK/KOYAET nocsienosBaTenbHyto oueHKy IKI, axokapaunorpadpuio u
npu HeobXoAMMOCTM MarHUMTHO-PE30HAHCHYI Tomorpaduio cepaua. deKTpoKapauorpaduueckume
n3MmeHeHua HecneundudHbl: aenpeccus cermeHTa ST Habatogaetca y 40-50% nauuneHToB, MHBepcus 3ybua T
— vy 30-40%, npu aTom y 20—-30% naumnmeHToB M3MEHEHUA MOTYT OTCYTCTBOBATb.

dxoKapguorpadus Mno3BOMSET BbIABUTb CErMEHTapHble HapyLeHMAa COKPaAaTUMOCTWU, KoTopble
obHapykuBatotca y 50-60% naumeHToB M 4acTo HOCAT 06paTMMbIA XapakTep. MarHuTHO-pe3oHaHCHas
Tomorpadua cepaua obnasaet BbICOKOW UYyBCTBUTENbHOCTbIO (A0 85—90%) 1 no3BonAeT BM3yannsnposaTtb
OTEK W 30HbI NOBpEXAEHMA MMOKapaa. KomnbloTepHaa Tomorpadusa KOPoHapPHbIX apTepuit Ucnosb3yeTca y
CTabuNbHbIX NALLUEHTOB WU NMO3BOAET UCKNOUNTb 3HAYMMBbIE CTeHO3bl 6onee 50%.

MNpu dopmynmuposKe amarHosa HeobxoaAMmo 0b6A3aTe/IbHO YKa3biBaTb MPOBOLMPYIOWMIK daKTop U
npeanonaraembii MexaHM3M pPasBUTUSA MLIEMMUM, a TaKKe OLEeHUBaTb BEPOATHOCTb 3MNWKapAWa/IbHOrO
Tpombo3a.

JNleyeHne nHPapKTa MMOKapAa 2-ro TMNa NPUHLMMAMAABHO OTIMYAETCA OT Tepanuu UHdapKTa 1-ro Tmna.
OCHOBHOM aKUEHT AenaeTcs Ha YCTPaHeHMM MpUYMHbI AucbanaHca: KOppeKuun aHemuu, HOPMa/sM3auuu
OKCUTeHaLUMK, NeYeHUn apuTMNii U UHGEKLMIA. NpUMEHEHWE aHTUAIPEraHTOB M aHTUKOAry/IAHTOB AOXKHO ObITb
CTPOro MHANBUAYANN3NPOBAHO, MOCKO/IbKY PUCK KPOBOTEUYEHUI Y MOXKMU/bIX NaumeHToB gocturaeTt 10-20%.

Takum obpasom, gmMarHocTMka MHdapKTa MMOKapaa 2-ro Tuna y nauneHToB CPeaHEro M Mnoxuaoro
BO3pacTa TpebyeT KOMMNAEKCHOrO NOAX0A4a, BKAIOYAIOWLErO aHaNN3 KNAMHUYECKMX AAHHbIX, 1abopaToOpHbIX
nokasaTtesiel U UHCTPYMEHTA/IbHbIX MeToA0B. Mcnosb3oBaHWe ANMArHOCTUYECKOM TpMaabl U yYeT BO3PaCTHbIX
0cobeHHOoCTel NO3BONSAET NOBLICUTb TOYHOCTb AMArHOCTUKN U ONTUMN3NPOBATb 1IeYEOHYIO TAKTUKY.

CnNUCOK UCNO/b30BaHHO UTepaTypbl:

1. Thygesen K., Alpert J., Jaffe A. Fourth Universal Definition of Myocardial Infarction. European Heart
Journal, 2018.
2. Collet J.P. et al. ESC Guidelines for acute coronary syndromes. European Heart Journal, 2021.
3. Chapman A.R. et al. Type 2 myocardial infarction. Circulation, 2020.
4. Sandoval Y., Jaffe A.S. Myocardial injury and infarction. JACC, 2019.
5. BaronT. et al. Impact of type 2 myocardial infarction. American Journal of Medicine, 2015.
© WnamaHoBsa [x.K., 2026

YK 616.613.2-002-053.2
Kepumos Josnet Yeppuesuu
accucTeHT Kadeapbl FOCAUTANIbHOM NeanaTpun
[ocyaapCcTBEHHOIO MeAMLIMHCKOTO YHMBepcuTeTa TypkmeHncTaHa umeHn Meoipata MappbleBa
Alixabag, TypKMeHUCTaH

NUENOHEDPUT Y OETEN

AHHOTauuA
B cTaTbe paccmaTpuBatOTCA aKTyaslbHble BOMPOCHI AETCKOM Hedponormm, Kacarwwmeca nnenoHedppura
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— Haubonee pPacnpocTpaHeHHOTo MUKPOBHO-BOCMaNMTENbHOrO 3abo/ieBaHMA  MOYEBbIAEUTENbHOM
cuctembl y aeteit. MoapobHO ocBelleHbl 3TMoNorMYeckmne GakTopbl, MEXaHW3Mbl Pa3BUTMA NaTONOMMUYECKOTO
npoLecca M 0COBEHHOCTU KIMHNYECKON KapTUHbI B 3aBUCMMOCTM OT Bo3pacta. Ocoboe BHMMaHWe yaeneHo
COBPEMEHHbIM METOAaM AMArHOCTUKU U KPpUTEepUAM MOCTaHOBKM AmarHosa. Lenblo paboTbl asnsaetcs
cMcTeMaTtm3auma 3HaHUM o 3a601eBaHUKN ANA NOBbILEHUA KaYecTBa PaHHEro BbIABAEHUA U NPOPUNAKTUKN

OC/NIOXKHEHUN.
Kniouesble cnosa:
nuenoHedpuT, AT, MOYEBbIAEANTENbHAA CUCTEMA, baKTepuypus,
noyeyHas NnapeHxmMma, BocnaseHue, Hepponoruma.
BsepeHue

MuenoHedpuT npeactaBnaer coboi Hecneumdpuyeckoe MUKPOOHOe BOCMaseHMe MOYeYHOM
napeHxmmbl (NPeMMyLLECTBEHHO MHTEPCTULMANbHOM TKaHM) U YalleYyHO-/10XaHOUYHOW cucTeMbl. B cTpyKType
OETCKUX YPONOrMyecknx 3aboneBaHU 3Ta NaTONOMMA 3aHMMAET Auaupytowee MecTo. AKTYasbHOCTb
npobsiembl 06ycnoB/ieHa HE TO/IbKO BbICOKOW PAcnpOCTPAaHEHHOCTbIO, HO U PUCKOM Pa3BUTMA CEPbe3HbIX
OC/IOXKHEHWUM, TaKMX KaK HeppOCKNepo3 (CMopLLMBAHME MOYKK), apTepmaibHaA rMNepTEH3NA U XPOHUYECKan
noYeyHas HeaOCTaTOYHOCTb.

3Tnonorua u GpaKTopbl pUcKa

OcHOBHbIM BO3byguTeEnem nuenoHedputa y AeTell OCTaeTcs KuwedHaa nanodka (Escherichia coli),
KOTOpas BbiaBAAeTcA B 75—90% cnyyaeB nepBUYHbIX MHOEKLNI. Perke BCTpeyatoTca apyrue npeactaButenm
cemelicTBa aHTepobakTepuit (Klebsiella, Proteus, Enterobacter), a TaKe CTapUIOKOKKN N SHTEPOKOKKU. B
nociegHue rofbl BO3POCAa POJib BUPYCHLIX M FPUOKOBbIX acCOLMaALLMN, OCOBEHHO Y AeTeN C BblparKEHHbIM
UMMYHOAEPULMTOM UM NOCAE SANTENBbHOWN aHTUBMOTMKOTEPaNUM.

dakTopsbl, cnocobcTaytOLME Pa3BUTUIO 3a601EBAHMA, MOXKHO Pa3Ae/InTb Ha ABe rPynnbl:

1. JHpOreHHble: BPOMKAEHHblE aHOMAAUM Pa3BUTUA MOYEK U MOYEBbIX MyTel (0BCTPYKTUBHbIE
yponatuu), ny3blpHO-MOYETOUYHUKOBbLIN PedIOKC, FeHeTMYecKasa NpPeApacrnoOKEHHOCTb K HApyLUeHWUIo
MECTHOrO MMMYHUTETA.

2. K30reHHble: HapyLweHWe NPaBua JIMYHOW TMIMeHbl, 04arn XpoHMYeckon MHGEKLMM B OpraHu3me
(Rapuec, TOH3UAAUT), NepeoxnarKaeHne, meTabosmyeckme HapyweHusa (okcanypusa, docdaTypus).

MatoreHe3s

MyTM NPOHWKHOBEHWUA WHPEKLUUM B MOYKY MHOroobpasHbl. Y HOBOPONKAEHHLIX M AeTel NepBblX
MecALLEB XU3HWN NpeobiafgaeT reMmaToreHHbl NyTb (4epes KpoBb Ha GOHe cencuca UAM BHYTPUYTPOOHOM
UHoeKkumn). B bGonee crapwem BO3pacTe OCHOBHbIM CTAaHOBUTCA BOCXOAALWMMA NyTb, Koraa OakTepun
NnonagatoT B MOYKM U3 HUKHUX OTAE/I0B MOYEBbLIBOAALLMX NyTEN.

BakHeMWunM ycnosmem 418 PasBUTUA BOCMA/IEHWUA ABAAETCA HapylleHWe naccaxka (OTToKa) mouw.
MoBblWeHMe BHYTPUAOXaHOUYHOTO AaB/EHWNA BEAET K CAABNEHUIO COCYA0B, HAapYLLUEHNIO MUKPOLMPKYAALUN U
rMNOKCUM MOYEYHOM TKaHW, YTO AEeNAET ee yA3BUMOM AnsA baKkTepunanbHOM arpeccumn. B oTBET Ha BHeapeHue
MMKPOOPraHM3MOB 3aMyCKaeTCA KacCKaf BOCMNA/IUTENbHbIX Peakuuit ¢ npusiedYeHUeM NeUKOLUTOB W
BbICBODOKAEHMEM LUTOKMHOB.

KnuHunuyeckaa KaptuHa

CumnToMaTMKa nuenoHedpuTa y AeTeit KpaliHe BapuabenbHa M 3aBUCUT OT BO3pacTa NaumeHTa u
dopmbl 3aboneBaHMA (OCTPas UAN XPOHUYECKas).
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e Y rpyAaHbIX geTer KAMHMKA 4YacTo HecneumdmyHa. Ha nepsblid NaaH BbIXOAAT CMMMATOMbI OOLLEN
WHTOKCUMKALMN: HEMOTUBMPOBAHHbLIM NogbeM TemnepaTypbl 40 GebpunbHbIX LMbp, CPbIrMBAHMA, OTKa3 OT
rpyan, noteps maccbl Tena (gucnencuyeckuin cuHgpom). Hepegko oTmevaetcs «becnpuUUMHHOE»
6ecnoKoiicTBO NPU MOYENUCMYCKAHMM, U3MEHEHWE LiBETA U 3anaxa MOYM.

e Y [IOWKOJ/IbHUKOB U LWKONbHMKOB 60/1€3Hb NPOABAAETCA KNACCMYECKON TPUAZAO0NM: IMxopasKa, 6onu
B NOACHWYHOM 061aCTU NN }KUBOTE, AU3YPUYECKUE PACcCTPOMNCTBA (YacToe, 6bonesHeHHOe MoYeunCrnycKkaHue).

AunarHoctuka

30N10TbIM CTAaHAAPTOM AMATHOCTUKM OCTaeTcA NabopaTtopHoe nccnesoBaHue.

1. O6wuin aHannU3 moun: BbiABAEHWE NIENKOLUTYPUMN (NOBbILUEHHOE KOJIMYECTBO NENKOUUTOB) U
bakTepuypun.

2. ToceB MOUYM Ha CTEPUIBHOCTb: NO3BONAET ONPEeAEeNTb BUA, BO3OYAUTENA U €70 YYBCTBUTENIbHOCTb
K aHTMOMOTUKAM. [IMarHOCTUYECKM 3HAYMMbIM cYMTAETCA TUTP 6akTepuii 1075 1 6onee B 1 ma mouu.

3. 06wmit aHanu3 KPOBMU: NMPU3HAKM OCTPOro BOCMaNeHUA (NerMKouuTos, casur Gopmysbl BAEBO,
yckopeHue CO3).

4. Ynbtpa3sykoBoe wuccnegoBaHue (Y3M): nossondeT oOuUeEHUTb pasmepbl MOYEK, COCTOAHWE
NapPeHXMMbl U UCKTIOYUTb AHOMAINU CTPOEHMUA.

CoBpemeHHble NoAXoAbl K N1e4eHuUo

Tepanus nnenoHedpuTa AONKHA ObITb KOMMNIEKCHOM M BKAOYATb B CEBA peXMUM, ANETY, STUOTPONHOE
(aHTMBaKTepmanbHOE) M NaToreHeTUYecKoe ieyeHune. B ocTpom nepuroae NoKasaH NocTesIbHbIN PEXKUM U CTON
Ne5 (no MeB3Hepy) € OrpaHUYEHNEM PA3aPAXKAOWMX NPOAYKTOB, HO AOCTAaTOYHbIM BOAHBIM PEXMMOM ANA
«MNPOMbIBaHMA» MOYEBbIX NyTEN.

AHTUOUOTUKOTEPANMUA HAYMHAETCA IMMUPUYECKU (Yalle Bcero npumeHawTca uedanocnopuHbl -l
NMOKOJIEHWUA U/IN 3aLUMLLLEHHDbIE NEHULMINNHDI) C NOCAEAYIOLLEN KOPPEKLMEN NOC/e NONYYEHUA pe3ynbTaToB
6aknoceBa. OanTenbHOCTb Kypca cocTasnseTr B cpegHem 10-14 pgHeld. BaXKHbIM 3Tanom sBAseTCs
nocseayroLLan NpoTUBOPELMANBHAA Tepanua U gUcnaHcepHoe HabntoaeHne y Hedposora.

3aKknioueHune

MNMuenoHedpuT oCcTaeTcA cepbe3HbIM BbI30OBOM ANA NeauaTpun. ToNbKo CBOEBPEMEHHAA AMArHOCTMKaA,
a[EeKBaTHOE NeyeHne M MNpUcTaNbHOe BHMMAHME K paKTopam pUCKa MO3BOAAT MUHMMW3MPOBATb PUCK
XPOHM3aLMM NPOLLECCA U COXPAHUTL PYHKLIMOHANbHOE COCTOsSIHUE NoYveK pebeHKa Ha AoArue rogbl.
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YAK 615
Mepeposa baxaprynb AnnambipaaoBHa
Mpenogasatenb Kadeapbl NCUXMATPUN, HAPKOAOTUN U MEANLMHCKOM NCUXO0TUM
locypapcTtBeHHOro MeauunHCKoOro yHusepceuteTa TypkmeHuctaHa umeHu Mbipata lNappblesa

B/INAHUE TPEBOXHO-AENPECCUBHbIX COCTOAHUIN NOC/E UHCYNbTA
HA 3®®EKTUBHOCTb JIEHEHMA 3ABOJIEBAHUA

AHHOTauuA

TpeBOXHO-AENPECCUBHbIE  COCTOSIHWMA  MOC/AE  MHCY/NbTa ABAAKOTCA 4YaCTbiIM  OC/IOXKHEHMEM,
CYLLEeCTBEHHO BAMAKOWMM Ha BOCCTAHOB/AEHWE MNauMeHToB. [aHHble MCMXO3MOLMOHANAbHbIE HapylleHuA
YXYALWAOT  KOTHUTUBHblE  PYHKUMK, CHUXKAOT MOTMBALMIO K peabuantaumm un  3ameanator
HelponnacTuyeckme npoueccobl. B ctatbe paccmaTpmBatoTca mexaHU3mbl OPMUPOBAHUA MOCTUHCYIbTHOM
Aenpeccun 1 TpeBoru, Ux BAnAHUE Ha 3GEKTUBHOCTb MEANMKAMEHTO3HOTO U PeabunUTaLMOHHOTO IeYeHus,
a TakXe nporHo3s 3abonesaHuA. Ocoboe BHUMaHME YAENAETCA MEXAUCLMMNNMHAPHOMY noaxoay,
BKHOYAIOLLLEMY HEBPOJIOTUYECKYHO U MCUXMATPUYECKYHO MOMOLLb.

Knwouesble cnosa:
WHCYNbT, NOCTUHCYbTHaA Aenpeccus, Tpesora, peabuantaums,
KOFHUTUBHbIE HapyLleHUA, HEMPONIACTUYHOCTb.

Meredova Bakhargul Allamyradovna
Teacher of the Department of Psychiatry, Narcology and Medical Psychology
Turkmen State Medical University named after Myrat Garryev

THE IMPACT OF ANXIETY AND DEPRESSIVE DISORDERS AFTER STROKE
ON THE EFFECTIVENESS OF DISEASE TREATMENT

Abstract
Anxiety and depressive disorders after stroke significantly affect patient recovery. These conditions
impair cognition, reduce rehabilitation adherence, and slow neuroplasticity. The article discusses
mechanisms, clinical impact, and treatment outcomes, emphasizing multidisciplinary management.
Keywords:
stroke, post-stroke depression, anxiety, rehabilitation, cognitive impairment, neuroplasticity.

BeeaeHue

NHcynbT ABNseTcs ogHOM U3 BeAyLWwMX NPUYMH MHBANAM3ALNK U CMEePTHOCTU BO BCEM mupe. Mocne
OCTpOro nepuoga y 3HauYMTe/NIbHOM 4YacTM NALMEHTOB Pa3BMBAOTCA MCUXO3IMOLIMOHANbHbIE HapyLleHus,
cpean KOTopbix Hanbosiee pacnpocTpaHeHbl TpeBora U genpeccua. 3TN coCcToAHMA MoryT GOpMUpPOBATbLCA
KaK BCNeAcTBMe OpraHMYecKoro MoparkeHWsA rosI0BHOrO MO3ra, Tak M B OTBET Ha yTpaTy ABUraTesibHbIX U
KOTHUTUBHbBIX GYHKUMIA. MOCTUHCYNbTHAA Aenpeccusa yXyALWaeT KayecTBO YKM3HWU, CHUXKAET couManbHYH
afanTaumio 1 3ameansaeT Npouecc BOCCTaHOBNAEHMA. BarKHO y4MTbIBATb NCUXMYECKOE COCTOAHME MALMEHTA
NP NAaHUPOBAHUN KOMMIEKCHOTO NeYeHus U peabuamtaumm.

3NNAEMMNONOTUA TPEBOXKHO-AENPECCUBHbIX PACCTPOMCTB MNOC/AE MHCYNbTA

Mo AaHHBbIM KAMHUYECKUX UCCneaoBaHUN, Aenpeccusa passuBaetca y 30-50% naumeHToB nocne
MHCY/NbTa, @ TPEBOXHbIE PacCcTpoiicTBa BCTpeyatoTca npumepHo y 20—40%. YacTtoTa 3aBMCUT OT 0KaAM3aLmMn
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nopaKeHusa Mo3ra, TAXKeCTU HEBPOOrMYECcKoro AeduumTa U COLMaNbHOIO OKpYKeHMaA naumeHTa. OcobeHHo
BbICOKMIM pUCK HabntogaeTca y 1L, ¢ nopaxkeHnem No6HbIX fonei u 6a3anbHbIX raHrAnes. HegoctaTouHas
OMArHOCTUKa MCUXMYECKMX HAPYLWEHUM NpUBOAUT K YXYALEHUIO NPOrHO3a W YBEAWYEHUIO CPOKOB
peabunutaumn. dNUAEMUONOTMYECKME [aHHble MNOAYEPKMBAIOT HEOBXOAMMOCTb PaHHEro CKPUHMHIA
3MOULMOHANbHbIX PACCTPOMCTB Yy BCEX MALMEHTOB NOCAE MHCY/bTA.

MaTodursnonornyeckne mexaHmsmol

Pa3BuTME TPEBOXKHO-AEMPECCUBHbLIX COCTOSIHWUIA CBSI3aHO C HapyleHWem HenpomegmaTopHOro
6anaHca, 0cObBEHHO CepoTOHWHA, AodamuHa W HopagpeHanuHa. losperaeHue NOBHO-AMMBUYECKMX
CTPYKTYP MO3ra NpUBOAUT K AUCHYHKLMM 3MOLMOHANBHOW perynaumn. TakKe BaXKHYK poJsib Urpaet
BOCMANUTE/IbHbIA NPOLECC U NOBbILWEHUE YPOBHA UUTOKMHOB, KOTOPbIE B/MAIOT Ha HEWPONIacTUYHOCTb.
FOpMOHaNbHble U3SMEHEHUSA, BKAIOYAA aKTUBALLMIO TMNOTanaMo-runopunsapHo-agpeHanoBoin ocu, yCUamMBatoT
CTPECCOBYIO PeaKkumio opraHuMama. B COBOKYNMHOCTM 3T  MexaHuM3Mbl  GOPMUPYIOT  yCTOMYMBbLIE
NCHUX03MOLMOHA/IbHbIE HAPYLIEHUS, YXYALLAOLLIME BOCCTAHOBIEHME NOC/E UHCY/IbTA.

KnnHuuyeckne npoasneHus

MOCTUHCYNbTHAA Aenpeccus MPOABASETCS CHUKEHWMEM HaCTPOEHWA, anaTuel, yTpaTol UHTepeca K
JIEYEHMIO U COLMANIbHOM aKTUBHOCTU. TPEBOKHbIE PACCTPOMCTBA COMPOBOXKAAIOTCA NOCTOAHHBIM YYBCTBOM
6ecnoKoncTBa, BHYTPEHHErO HampsKeHWsa U CTPaxoM MOBTOPHOIO WHCyAbTa. Yacto HabawopatoTcs
HapYLeHMA CHA, CHUXKEHME annNeTUTa U KOTHUTUBHbIN AedUunT. NaLMEHTbI Xy*Ke BbINOJHAIOT PEKOMEHAALMN
Bpayein M peabunuTauMOHHble yrpaxHeHUA. KAnMHUYecKas KapTWMHA MOXET MaCKMpPoBaTbCA MO
HEBPO/IOrMYECKME CUMMMTOMbBI, YTO 3aTPyAHAET AMArHOCTUKY. BarKHO NpPOBOAUTL PErynsipHylo OUEHKY
NMCUXMYECKOTO COCTOAHMA A/17 CBOEBPEMEHHOTO BbISIBAEHUSA HAPYLLEHWIA.

AnarHoctuka

[narHocTMKa BKIOYAET KIMHUYECKOE MHTEPBbLIO, HEBPOJIOrMYecKoe 0b6cef0BaHNE U UCMO/Ib30BaHUE
NMCUXOMETPUYECKUX LKA, TaKUX KaK WKana NamMmabToHa Aana aenpeccun u wrana tpesorn HADS. BaxkHyto
PO/b UrPaeT OLLEHKA KOTHUTUBHbIX GpYHKLMI C MOMOLLbIO HEMPOMCUXONOTMUYECKMX TECTOB. [LONONHUTENBHO
MOTYT MPUMEHATLCA METOAbl HEMPOBU3yaNn3aUUN ON1A OLEHKU CTPYKTYPHbIX M3MeHEeHWUA Mmo3ra. PaHHsA
AMArHOCTMKa NO3BOJIAET CBOEBPEMEHHO HayaTb Tepanuio U yayylwuTb MPOrHO3. MeXaMCuMnanHapHbIi
NoAxof, ¢ y4acTMeM HeBPOJIOra, NcMxmaTpa u peabunutonora asnseTca Hanbonee saPpPeKTUBHbIM.

BaunsaHune Ha 3pPeKTUBHOCTb NeveHUns

TpeBOXKHO-AENPECCUBHbIE COCTOAHUA 3HAYUTENbHO CHUMKAIOT 3GDEKTUBHOCTL JIEYEHUS MHCY/bTA.
MauneHTbl C JAenpeccver xyxKe cobMOAAIT MEAMKAMEHTO3HYIO Tepanuio U  peabuanTaumoHHble
nporpammbl. 3ameanseTcs BOCCTAHOB/EHME ABUrATENbHbIX GYHKLMIA U KOTHUTUBHBIX CMOCOOHOCTEN. TaKxke
YXYALWAeTCs  HeMponnacTUYHOCTb, YTO OrpaHUYMBAET KOMMEHCAUMOHHbIE BO3MOXHOCTM  MO3ra.
MCMXO3MOUMOHANbHbIE HapyLUEHWA YBEIMYMBAIOT PUCK MOBTOPHOIO MHCY/bTA U OCNOMHEHMUMN. Takum
06pa3om, WrHOpPMPOBaAHME MNCUXMYECKOTO COCTOAHWMA MaUMeHTa MPUMBOAUT K CHUXKeHMo obuiei
3$PEKTUBHOCTU IEYEHUA N YBEINYEHWUIO MHBANUAN3ALUN.

Peabunutauma n nevyeHune

NleyeHve BKAOYaeT ¢apmakoTepanuio (aHTUAENPEecCaHTbl, AHKCUOAWUTUKM), TMCUXOTEPANnUo U
KOMMJIEKCHYIO peabunutaumio. Hambonee 3¢PeKTUBHbBIM CYUTAETCA COYETaHME MEAUKAMEHTO3HOTO
JIeYeHUs C KOTHUTUBHO-MOBEAEHYECKOM Tepanuen. Pusmnyeckas peabunmntauma cnocobCcTBYeET yayylleHUto
HEMPONNACTUYHOCTU U CHUMKEHUIO [EenpeccUBHOM CUMMNTOMATUKM. BaHyt ponb urpaet coumasnbHas
nogaep:kka u yyactme cemb. MHAMBUAYANbHBIM NOAXOA K KaXKAOMY NaLMeHTy noBblwaeT 3pPpeKTMBHOCTb
BOCCTAHOB/IEHUSA. PerynsipHblil MOHUTOPUHT NMCUXUYECKOTO COCTOAHMA NO3BOJIAET KOPPEKTUPOBATb TEPANUIO

M yny4dwaTtb UCXo4bl 1eHeHUA.
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MporHos n npodunakTuka

MporHo3 y nauMeHToB ¢ NOCTUHCYNbTHOW Aenpeccueit 3aBUCUT OT CBOEBPEMEHHOCTU AMArHOCTUKM U
Hayana neyeHus. MNpu paHHeM BMeLWaTeNbCTBE BO3SMOMKHO 3HAUMTENbHOE yayylleHne PYHKUMOHANbHOTO
coctosHuA. MpodunakTMKka BKAOYAET KOHTPONb PaKTOPOB PUCKA MHCYAbTA, PAaHHIOK MCUXOOMMYECKYHO
noaAep’KKy U akTUBHYI peabunntaumio. ObyyeHne NaLMeHTOB U UX POACTBEHHMKOB TaK¥Ke CHUMKAET PUCK
Pa3BUTMA TAMKENBIX MCUXOIMOLMOHANBHbIX HapyweHuid. KoMnneKcHblt nogxon MO3BOASET YAyYlWWUTb
KaueCTBO KU3HWU U CHU3UTb UHBANIMAN3ALMIO.

CnMCOK UCNOoNb30BaHHOI UTepaTypbl:
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ToneHguesa Aiirepum EpnaHKbli3bl
MeanuMHCKNI yHUBEepCUTeT ACTaHa,
r. ActaHa, KasaxcTtaH

AcKapoBa Kapawaw MaiikeHoBHa
MeauumHCKUI yHuBepcuTeT AcTaHa,
r. ActaHa, KasaxcrtaH

ANHabeKoBa basiH AlbKeHOBHaA
MeauumHCKUI yHuBepcuTeT AcTaHa,
r. ActaHa, KasaxcTtaH

Tpodumosa CBetnaHa BnagumupoBHa
MeauumHCKUIA yHuBepcuTeT AcTaHa,
r. ActaHa, Ka3axcTtaH

PO/Ib KAPOUOBACKYNAPHOM KOMOPEUAHOCTU U CTPYKTYPHO-®YHKLIMOHA/IbHbIX U3SMEHEHUM
NETKUX B ®OPMWUPOBAHUU TAXKECTU TEYEHUA XPOHUYECKOW OBCTPYKTUBHOM BONE3HU JIETKUX

AHHOTauuA

Lenb uccnepoBaHma: M3yunTb BAMAHME MWeMUYecKoW bonesHn cepaua (MBC), apTepuanbHow
runepTteHsun (Ar) n mopdonornyecknx ocobeHHocTel NerovyHol TKaHM (amdusema, GPOHXO3KTasbl) Ha
KAMHUYECKUI CTaTyC M NOKa3aTean KapanoreMoanHamMmKkn y naumentos ¢ XOB/1.

Martepuan u metogbl: MpoBeaeH CTaTUCTUYECKUIA aHANU3 JaHHbIX NauneHToB ¢ XOBJT (knaccudukaumsa
GOLD). OueHunBanucb NoKasaTenn ¢GyHKUUM BHELWIHEro AplxaHuaA, 3axoKapauorpaduu (PCONA, dpakums
BblIOpOCa) W HanMuMe COMyTCTBYylOWEM natonorMu. [na  cpaBHeHMA  TPynn  MCMOAb30BasCA
HenapamMmeTpUYecKuii KpuTtepuini MaHHa — YUTHU, KpuTepuit Kpackena-Yonnuca c nonpasKoi boHpeppoHu.

PesynbraTtbl: YcTaHoB/eHO, Y4TOo Hananume UBC n Al accoumMmpoBaHO C AOCTOBEPHbLIM YTAXENeHneM
6poHxmnanbHon obctpyKumm (p = 0,001) M pocToM pPacYeTHOro CUCTO/IMYECKOrOo OABJEHWUS B NErOYHOM
aptepumn (p = 0,018). dmdusematosHbli deHotun XOBJT xapaKrepmsyeTca Hambosiee BblpaxKEHHOM
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AblXaTeNbHOW HeJ0CTaTOYHOCTbIO, rnnokcemmelt (p = 0,003) 1 cHUXeHnem MHAEeKca macchl Tena (p = 0,039).
ConyTtcTtBytow,an 6poHx03KTaTUYEeCKasn 60ne3Hb He OKasbliBana NPAMOro BanaHus Ha OPB1, Ho onpeaensna
noTpebHoCTb B MHTEHCUOUKaUMM 6a3uCHOM Tepanuu 40 TPOMHbIX KombuHaumii (MUFKC/OOBA/O0AX, p <
0,001).

BbiBoAbl: KapanoBacKkynsipHas KOMOpObUAHOCTb M 3MPU3EMATO3HbIM GEHOTUN SBAAIOTCA KAHOYEBLIMU
daKTopamu, onpenenaolMMmn NPOrpeccCupoBaHne JIEFOYHOM TUMNEPTEeH3MM M aecTabuamnsauuio TeyeHun
XOB/J1. Mony4yeHHble AaHHble 060CHOBbLIBAKOT HEOOXOAMMOCTb PaHHEro GeHOTUNNPOBAHUA NALMEHTOB ANA
ONTMMM3ALNKN TEPANEBTUYECKON TAaKTUKN.

Kntouesble cnosa:
XOB/1, KomopbUAHOCTb, NWeMmmnyeckan 6onesHb cepaua, amdusema,
OPOHX03KTa3bl, IEroYHAN r’MNepTeH3Nns.
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THE ROLE OF CARDIOVASCULAR COMORBIDITY AND STRUCTURAL-FUNCTIONAL LUNG CHANGES
IN DETERMINING THE SEVERITY OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Abstract

Aim: To investigate the influence of ischemic heart disease (IHD), arterial hypertension (AH), and
morphological features of lung tissue (emphysema, bronchiectasis) on the clinical status and
cardiohemodynamics in patients with COPD.

Materials and Methods: A statistical analysis of data from patients with COPD (GOLD classification)
was performed. Lung function parameters, echocardiography (PASP, ejection fraction), and comorbidities
were assessed. To compare the groups, the non-parametric Mann—Whitney U test and the Kruskal-Wallis test
with Bonferroni correction were used.

Results: It was established that the presence of IHD and AH is associated with significantly increased
bronchial obstruction (p = 0.001) and higher pulmonary artery systolic pressure (p = 0.018). The
emphysematous phenotype of COPD is characterized by more severe respiratory failure, hypoxemia (p =
0.003), and lower body mass index (p = 0.039). Concomitant bronchiectasis did not directly affect FEV1 but
determined the need for intensified triple therapy (ICS/LABA/LAMA, p < 0.001).

Conclusion: Cardiovascular comorbidity and the emphysematous phenotype are key factors
determining the progression of pulmonary hypertension and the destabilization of COPD. The findings
support the need for early phenotyping to optimize therapeutic strategies.

Keywords:
COPD, comorbidity, ischemic heart disease, emphysema, bronchiectasis, pulmonary hypertension.
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BeepeHue

XpoHuyeckaa ob6CcTpyKTMBHaA 6one3Hb nerkux (XOBJ/1) B HacTosAlee BpemMA pacCMaTpMBaETCA He Kak
W30/IMPOBAHHOE PEecnMpPaToOpHOE PaCcCTPOMCTBO, @ KaK MHOTOKOMMNOHEHTHOE cucTeMHoe 3aboneBaHue.
Nomumo nporpeccupytlowLero orpaHuyeHma sosaywHoro notoka, XOBJ1 xapakTepusyeTca 3HaYUTENbHbIMU
BHE/IETOYHbIMM  NPOABNEHUAMMW, MNPU  KOTOPbIX KOMOPOWUAHbLIA CTaTyC WrpaeT peLlarollyto poab B
onpeaeneHMm NPOrHo3a 1 KavecTsa XU3HKU naumeHTos [1].

Cpeaun pasnnyHbIX CONYTCTBYIOLMX NATO/OMMIA cepaeyHo-cocyanctole 3abonesaHus (CC3) 3aHnmatoT
BeaylLee MecTo BBUAY 06LLHOCTM GpaKTOPOB PUCKA U TECHO NepensieTEHHbIX NATOFreHETUYECKUX MEXAaHWU3MOB.
KntoueBble npoueccbl, TaKMe KaK XPOHMYECKOe CUCTEMHOE BOCMANEHWE, OKCUMAATUBHBLIA CTpecc W
sHAoTennanbHaa  AUCOYHKUMA, GOPMMPYIOT  KKApAMOMY/bMOHANbHbIA  KOHTUHYYMY»,  YCKOPAIOLWMIA
nporpeccMpoBaHne 060mx cocTosHNI [2].

Bonee TOro, CTPyKTypHas nepecTpoiKa /NEeroyHoOM TKAHW, B 4YaCTHOCTU pa3BUTME 3SMPU3EMbl U
OPOHX03KTA30B, OKa3blBAeT CyLECTBEHHOE BAMAHME Ha remMogyHaMuKy. PesynbTaTbl HeAaBHUX
NCCNefOBaHUN NPOAEMOHCTPUPOBAAM, YTO BbIPAXKEHHOCTb 3SMOPU3EMATO3HbIX W3MEHEHUM HaNpPAMYHO
KOppenvpyet co COABNEHMEM Kamep CepAua M HapylweHWem AMACTO/IMYECKOro HAMoJIHEHMA fJaxKe y
nauneHToB 6e3 NepBMYHON cepaeyHOo HeagocTaTouHOCTM [3]. HecMoTpA Ha 3TM faHHble, MPOFrHOCTUYECKoe
B/IMAHWE codeTaHMA cneunduyeckmx mopdponornyeckmx GeHoTMnoB C cepAeyHO-COCYANCTOM NnaTosormen
OCTaeTCcA HeJOCTAaTOYHO U3YYEHHbIM.

MonCK HafEKHbIX KAMHUKO-QYHKLMOHANbHbIX MapKepPOB MMEET Ba*KHOE 3HAYeHWe 41A ONTUMMM3ALUK
CTpaTervii BeAeHUs NaunMeHToB, 0COBEHHO Ha AOKAMHUYECKMX CTaANAX PAa3BUTUA OCNOKHeHWUN [4]. JaHHoe
NUCcCNefOBaHWE HaMpaBAeHO HA OUEHKY B3aMMOCBA3M MEXAY CepaeyHO-CocyamcTo KomopbugHOCTbIO,
CTPYKTYPHbIMU U3MEHEHUAMM JIETKUX U TAMKECTbIO 3abonesaHua y naumeHToB ¢ XOBJ1 ¢ akueHTOM Ha
COBepLUeHCTBOBaHME TepaneBTUYECKUX NOAXOA0B.

MaTtepuanbl n metoabl

B nccnepoBaHue 6biAn BKAOYEHbI NaUMEHTbI C BepudULMPOBaHHbIM aguarHo3om XOBJ1 (cornacHo
Kputepusm GOLD). KpuTepusmmn UCKNIOUYEHUSA CAYXUAM  TepMUHasIbHble CTaguMu  COMYTCTBYHOLLMX
3aboneBaHuli, TAXKeNas OEKOMMEHCAUMA XPOHWYECKoro neroyHoro cepaua (X/1C) m oHKosnoruvyeckue
npouecchl, NPenATCTBYHOLLME NPOBEAEHMIO MONHOIO KOMMJIeKca 06cnego0BaHUNA.

Bcem naumeHTam NpoBOAUAOCH KOMMIEKCHOE 06cneaoBaHMeE, BK/OYABLLEE:

KNMHWYECKYIO OLEHKY: aHanu3 aHamHesa (CTak KypeHusA, yactoTa 06OCTPEHUIt), aHTPOMOMETPULIO
(MMT), 3anonHeHune wkan MMRC u Tecta CAT.

®PyHKUMOHANbHYIO ANArHOCTUKY: cnuporpaduio ¢ oueHkon O®PBL1 M CKOPOCTHbIX MNOKasaTesnewn
BO34yLwHoro notoka (MOC 25/50/75).

Busyanusupytome n MHCTPYMEHTabHble MeToAbl: peHTreHorpaduio/KT opraHoB rpyaHol KneTku ans
BbIABNEHNA aMPM3eMbl U BPOHXO3KTA30B, IXOKapamorpaduio ¢ onpegeneHmem ¢pakuum Bbibpoca (PB)
JIeBOTO KeNyA04Ka M PacYeTHOIO CUCTOIMYECKOTO AaB/IeHUs B ierovyHon apTepun (PCOJA).

CTaTucTMyecKan 06paboTKa AaHHbIX BbIMOIHAMACH C UCMOJIb30BaHMEM HEMAPaMETPUUYECKMX METOL0B.
CpaBHeHME HE3aBUCUMbIX FPynn MpoBOAMAOCL C MOMOLLbIO KpuTepua MaHHa — YutHu (U-TecT). Ecam
nepemeHHasa mmena 3 u 6onee 3HayeHMA, MUCNoONb30BaACA KpuTepuih Kpackena-Yonnuca ¢ nonpaskoW
BoHpeppoHU. Pasnnuma cumtanmnce CTaTUCTUHECKMU 3HAUYMMbIMK Npun p < 0,05.

Pe3ynbratbl M 06CyaeHUe

dneKTpokapamorpadumyeckoe uccnenoBaHne nposeaeHo y Bcex 60 naumeHToB. Bcem nauneHTam 6bin
3aperucTpupoBaH CUHYCOBbI PUTM, YTO COOTBETCTBOBA/I0O KPUTEPUAM BK/OYEHUA B UCCNedOBaHWe,
NOCKONbKY NALMEHTbI C KTMHUYECKM 3HAUUMbIMM HAPYLLEHUAMM PUTMA U TAMKENON CepaeyHOolM naTonormen K
ob6cnenoBaHNio He Aonyckanmcb. CpeaHaAn YacToTa cepaeyHblX COKpallleHnin coctasmna 82,2 + 16,6 ya/muH.
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AHanu3 aneKkTpPUYecKomnm ocn cepaua nokasasn, yto y 19 naymeHtos 30C Haxoamnacb B npeaenax Hopmbl. Y
OCTa/IbHbIX MALMEHTOB BbIBIEHbI OTKNOHEHUA 3NEKTPUYECKOM OCcK: ropm3oHTanbHaA 30C —y 19 nauneHTos,
N1IeBOCTOPOHHEEe OTK/NOHeHune — y 15 naumeHToB, BepTUKanbHaa 30C — y 6 nauMeHTOB, NPaBOCTOPOHHee
OTKNOHeHWe — y 1 mauymeHTa. TakMum o06pasom, y H6onblUMHCTBA 06CAeA0BaHHbIX NALMEHTOB COXPAHAACA
CUHYCOBbIN PUTM, @ BbIIBIEHHbIE OTKNOHEHWA 3NEKTPUYECKOM OCUM HE COMPOBOMAANMUCH HapyLleHUAMM
pUTMa M He ABNANNCH MPOTUBOMNOKa3aHNEM K NMPOBEAEHUIO CMUPOMETPUN.

dxokapauorpaduyeckoe nccnegoBaHune nposeneHo y scex 60 naymeHToB. CpeaHsa dpakuma Bbibpoca
neBoro xenygodka (PB) coctasuna 59,33 + 7,32%, 4To COOTBETCTBYET HOPMa/bHbIM 3HayeHMAM. CpeaHui
NnoKasaTte/lb CUCTO/IMYECKOTO AaBNeHUA B NéroyHon aptepun (PCANA) coctasmn 18,29 + 11,77 mm pT. CT., NpK
3TOM MMWHMMANbHOE 3HayeHue coctasmno 5,00 mm pT. CT.,, @ makcmmanbHoe — 70,00 mm pT. cT. Pasmep
NpaBoro Kenygouyka B cpegHem cocTtasnan 29,73 + 4,04 mm (MuHMmym 21,00 mm, makcumym 45,00 mm).
Mokasateno TAPSE Haxogunca B npegenax Hopmbl y 58 NaUMEHTOB, YTO YKa3biBAaeT Ha COXpaHeHue
cMcToNnYeckom GyHKLMM NPaBOro Xesyao4yka y 60nblnMHCTBa 06c1eg0BaHHbIX. CpegHuin aguameTp cTBosa
néroyHom apTtepum coctasun 22,80 + 2,83 mm. CpeaHuUi nokasaTenb TPUKYCNWAANbHOM peryprutaumm
coctaBun 0,44 + 0,16, 4TO COOTBETCTBYET JIEFKOM CTENEHU PEeryprutaummn y 601blIMHCTBA NAaLUEHTOB.

MonyyeHHble AaHHble CBUMAETENbCTBYIOT O MPEMMYLLECTBEHHO COXPaHEHHOM ¢YHKUMM NEBOFO U
NpPaBOro KeayAo4YKOB, OTCYTCTBMM BbIPaXKEHHOW NEFOYHOW rMMNepTeH3MM Yy OO/bLUMHCTBA NALMEHTOB U
NoATBEPKAAIT BOSMOXKHOCTb 6e30nacHoro nposeaeHUA GyHKUMOHANbHbIX UCCNEA0BAHUM NETKUX, BKAKOYAS
CMMPOMETPUIO.

AHanu3 KapamosackynsapHoro ¢oHa nokasan, yto MBC u aptepuanbHana runepteHsua (Al) asnasatotca
Hanbonee 3HauMMbiMKM daKTOpamMK, OMPEeAeNAWUMU  KAMHUYECKUIA npodunb 6bosnbHoro XOB/.
YCTaHOBNEHO, 4YTO HajWyMe [AaHHOW MaToONMOMMM  acCOUMMPOBAHO C  AOCTOBEPHbIM  YTAXENEHUEM
6poHxmnanbHon obcTpykumm no GOLD (p=0,001 ana UBC; p=0,011 ana Al) 1 yBenUYEHMEM CTaXKa KypeHus.
KomopbuaHoctb ¢ MBC noBbIWwaeT YacToTy rocnutanmsaumii n oboctpeHuin (p < 0,001), a Takke NpUBOAMT K
3HAYMMOMY CHUKEHUIO PpaKuuKM BbIBpPOCa M POCTY PACYETHOrO CUCTO/IMYECKOTO AaB/IEHMA B JIEFOYHOM
aptepun (p=0,018), uyTO CBUAETENBLCTBYET O MNPOrPECCUPOBAHUM CepAevYHOM HeLOoCTATOYHOCTU W
$GOPMMPOBAHNIN XPOHNYECKOTO JIEFrOYHOIO CepAaLa

Tabnuua 1
BavaHue cepaevyHo-cocygmCcTomn NaTtoNorMm Ha nokasatenm naumenTos ¢ XObJ
Mokasatenb MBC (ypoBeHb p) AT (ypoBeHb p) KnnHuyeckoe 3HayeHne
CreneHb Taxectn GOLD 0,001 0,011 Poct 0b6CcTpyKUMM Npy KOMOPOUAHOCTU
YacTtoTa rocnutanusaumm <0,001 0,127 MBC — Beaywmii pakTop aectabuamsaumm
Ogblwka (MMRC) <0,001 0,332 MBC 3HAUMTENbHO YCUANBAET OAbILLIKY
®pakums Bbibpoca 0,001 0,841 CHuxkeHne dpyHkumm JIK cBazaHo umeHHo ¢ UBC
PCAONA 0,018 0,126 Poct neroyHoi runepteHsun B rpynne NBC

UCToYHMK: cocTaBneHo aBTOpamu

M3yyeHne ¢eHoTMNMYecKon cTpyKTypbl XOBJ/1 No3BOAMAO BblAENUTb Tpynny MNauuMeHToB C
conyTcTBytoLLen 6poHxoaKTaTUYecKom 6onesHbto (B36).

Tabnuua 2
KnnHuko-TepanestTuyeckne ocobeHHoct XOBJT npy HanMunum 6pOHX03KTa30B
Mokasartenb 3HaunmocTsb (p) KommeHTapwuii
TpoliHas Tepanus < 0,001 HeobxoAMMOCTb MaKCMMaibHOTo 06bema fieyeHunsn
BblparkeHHOCTb Kawna 0,029 BeayLmii KAMHUYECKUIA cumnTom peHoTMNa
[BoViHas Tepanus 0,050 MorpaHnyYyHaa 3HaYMMOCTb
CreneHb GOLD 0,989 BpoHx03KTa3bl He 3aBUCAT OT yposHA OPB1

UCcToYHMK: cocTasneHo aBTOpamu
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Hannume BpPOHXO3KTA30B HE OKAa3biBA/IO 3HAYMMOIO B/AUAHUA Ha CTENeHb TAXKECTU OBCTPYKUMKM no
GOLD (p = 0,989), ogHaKo KOpeHHbIM 06pa3soM MeHAN0 TaKTMKy dapmaKoTepanuu. YCTaHOBNEHO, YTO
naumeHTbl ¢ 696 AocToBepHO yYalle HyXAatTcA B Ha3HAYeHUU TPOWMHOM KOMOWHMpPOBaAHHOW 6Ga3nCHOM
Tepanun (UTKC+OABA+O0AX, p < 0,001) 1 xapaKkTepuaytoTca 60/1ee BbipakeHHbIM Kall1eBbiM CUHAPOMOM C
OTXOXAeHMeM MOKpPOTbI (p = 0,029). JaHHbI deHOTUN cneayeT PacCMaTPMBATL KaK KAMHUYECKU TAXKENbIN,
Tpebyowmii paHHEN MHTEHCUDUKALMM NeYEHNSA U MOHUTOPMHIA MUKPOOHOM KONOHM3aUUK

Mpn M3yyeHUN BAUAHUA 3IMPU3EMbI NETKMX HA KAMHUKO-OYHKUMOHAAbHbIN cTaTyc 60abHbIX XOBJ
6b111 BblABNEHbI HANBONEE BbIPArKEHHbIE CTATUCTUYECKU 3HaUYMMble Pa3AnYMA. YCTaHOBAEHO, YTO Hannuune
amdpunsemaTosHoro ¢eHoTMNa acCOLMMUPOBAHO C KPUTUUECKUM CHUMKEHMEM BPOHXMAbHOM NPOXOANUMOCTHM Ha
Bcex yposHsax (OPB1, MOC 25/50/75, p < 0,001) n goctoBepHo Bonee TAaxKenbimmn ctagmuamm 3abonesaHma no
Knaccudpmraumm GOLD (p < 0,001).

Tabnunua 3
KNMHUKO-OYHKUMOHAbHAA XapaKTePUCTUKA NALMEHTOB C SMPU3EMON Nerknx (Kputepuii MaHHa — YUTHM)
MokasaTtenb 3HauyeHve Z YpoBeHb 3HaYMMOCTH (p) XapaKTep U3MeHeHuMn
0dB1 -3,685 <0,001 Pe3koe cHuKeHue GyHKLMK
CreneHb TAaxectn GOLD -3,502 < 0,001 MpeobnagaHue Taxenbix cTagui
YacTtoTa rocnmMtanusaymi -3,685 < 0,001 Bbicokas gectabununsaumsa
Oapiwka (MMRC) -4,257 <0,001 BbiparkeHHaAa AbixaTenbHaa HeAOCTAaTOYHOCTb
Catypaumsa (SpO_2) -2,994 0,003 CKNOHHOCTb K F’MNOKCEMUU
MHaeke maccol Tena (MMT) -2,063 0,039 CHUKeHue Beca (KaxeKkcua)
PCONA -2,392 0,017 PocT neroyHom runepteHsnmn

UCTOYHMK: cocTaBNeHOo aBTOpamu

KAnHuyecKkas KapTMHa MauMEHTOB C 3MPU3EMOI XapaKTepusyeTcs 3HAYUTENbHbIM YCUIEHUEM
oablWwKN no wkane MMRC mn CAT-tecty (p < 0,001), a TaKe HapacTaHMEM 4acToTbl 0H6OCTPEeHU U
rocnuTanusaymii (p < 0,001). Ocoboro BHUMaHMA 3aC/yXKMBAET CUCTEMHbI OTBET: Y NALMEHTOB C IMbU3EMOin
3aduMKcMpoBaHbl 6onee HU3KME NoKasaTenu catypaumm (p = 0,003) n nHaekca maccol Tena (p = 0,039), uto
noaTBEP)KAAET Pa3BUTUE HYTPUTUBHOM HEJOCTAaTOYHOCTU WM XPOHUYECKOM TMMOKCEMUW NPU AAHHOM
deHoTUNE.

XapaKtepusys rpynny obcnefoBaHHbIX 60MbHbIX, CAeayeT OTMETUTb, YTO SB/EHMA AblXaTe/IbHOM
HepocTaToyHocTM (AH) pasnuuyHoOl cTeneHW BblparKeHHOCTW Habaganucb y 100% naumeHToB, 4TO
NOATBEPKAAET CUCTEMHbIN XapaKTep pecnmnpaTopHbIX HapyweHui npu XOB/1. B To e Bpemsa, XpoHU4YecKoe
nerovHoe cepaue (X/1C) B cTagmu gekomneHcauum 6bino BepudnumnpoBaHo amwsb B 1 ciydae (1,67%). Ctonb
HW3KaA YacToTa BbiaBaeHUA XJ1IC obbAcHAETCA KpuTepnamm GopmmMpoBaHNA BbIBOPKM, UCKAOHABLUMMU NINLY
C TAXKENOM MHBAaNNAM3NPYIOLLEN CONYTCTBYOLLENM NaTonornei. Tem He MeHee, No AaHHbIM 3XOKapauorpaduu,
Y 3HAUUTENbHOM YacTU NALMEHTOB YKe PUKCUPOBANUCH HaYva ibHble MPU3HAKM NEFOYHOW rMnepTeH3unm (poct
PCONA, p=0,017 npu amdpuseme), UTO MOKHO pacLEHMBATb Kak cTaanto popMmmnposBaHma «npea-X/1C»

Mpyn petanbHOM aHanule CTPYKTYPHO-PYHKUMOHANBHOMO COCTOAHUA cepaua 6binn  BblsiBAEHDI
CTAaTUCTUYECKM 3HAYMMble B3aUMOCBA3M, OTpaXKalolWwue BOBJeYeHMe TMpaBbiXx OTAE/NOB MWOKapZa B
NaTo/IOrMYeCcKnin npouecc.

KntoueBbiM MapKepom HebnaronpusaTHOro TeyeHuAa 3aboneBaHMA BbICTYNWAA TOMLMHA CTEHKMU
npaBoro »*enyaouka (MHK). YctaHosneHo, 4To runeptpodua mmokapaa MK nmeer npsamyto KoppensLMOoHHY
CBA3b CpeaHel Cubl C YacToTol pa3sutma oboctpeHunit (r = 0,408; p = 0,001) 1 yacToTOM rocnMTanM3auuii
nauuenToB (r = 0,394; p = 0,002). Kpome Toro, BbiABAEHa 3HAYMMan CBA3b AAHHOrO MOKasaTens ¢
CYOBbEKTUBHbIM OLLyLLEHNEM oAbllwKKM no wkane mMRC (r = 0,310; p = 0,017), yto noaTBep*KAaeT
naTtopn3noNorMyeckoe BAMAHNE PEMOLENNPOBAHUA NPABbIX OTAE/NO0B CEPALA Ha CHUMXKEHUE TONEPAHTHOCTU
K hM3MYECKOWM Harpyske.
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Tabnuua 4
KoppenaumoHHble CBA3WN CTPYKTYpPHO-GYHKUMOHAIbHbIX NOKasaTeneln cepaua (r CnmpmeHa)
MokasaTtenb cepaua (IxoKr) KNAMHMKO-aHaMHeCTUYeCKuiA NapameTp KoadduumeHt (p) 3HaunmocTsb (p)
TonwmHa cTeHkm MK YacroTa rocnmTtanunsauymi 0,394** 0,002
TonwmHa cTeHkm MK YacToTa obocTpeHuii 0,408** 0,001
TonwmHa cteHkm MK BbiparkeHHOCTb oapiwkn (MMRC) 0,310* 0,017
TpuKycnnaanbHaa peryprutauma CTaK KypeHus (nadyka/ner) 0,343* 0,025

MCTOYHMK: COCTaBAEHO aBTOpamu

Ocobbli  MHTEepec NpeacTaBAAET  CTAaTUCTMYECKAA  3aBUCMMOCTb  MEXAY  BbIPaXKEHHOCTbIO
TPUKYCNNAANbHOW peryprutaumm u ctaxkem Kypenus (r = 0,343; p = 0,025). 310 cBMAETENbCTBYET O TOM, YTO
AAnTenbHaa TabayHaA WHTOKCMKALMA acCoUMMpPOBAHA HE TONbKO C MOBPEXAEHWEM OpPOHXONETrOYHOro
annapata, HO M C BTOPUYHbIMU WM3MEHEHWAMM KAanaHHOrO annapata MpaBoOro cepaua, BeEPOATHO,
onocpeaoBaHHbIMU Yepes NoBbIeHME AaBNEHNA B MaJIOM Kpyre KpoBoobpalyeHus.

B NpoTMBONONOXKHOCTb M3MEHEHMAM NPaBbIX OTAENO0B, MOKA3ATENN NEBOTO KeNyA0UKa (B YaCTHOCTH,
dpakuma BblIbpoca) He NPOAEMOHCTPUPOBAJN CTAaTUCTMYECKM 3HAYMMBbIX KOPPENAUMMA C  TAXKECTbIO
3abos1eBaHMA, YTO YKA3blBAaET Ha M30/MPOBAHHbIN XapaKTep GOPMMPOBAHUA «JIEFOYHOFO cepaua» vy
obcnenyembix NaLMEHTOB.

Takum 06pa3om, BbIIBNEHHbIN C/IOXKHbIN XapaKTep KOMOPBUAHbLIX CBA3ei (B YaCTHOCTU, coveTaHue
XOB/1 ¢ UBC 1 6poHx03KTazamu) co3aaet npeanocbinkn ana 6onee yactoro pas3sutTMAa 06OCTPEHUI, UTO
TpebyeT AeTanbHOro aHannsa GpakTopoB, BAUAIOWMX HA CTabUAbHOCTb TeYeHUA 3aboneBaHuUA.

3aKnioueHune

MpoBeneHHoOEe wccnefoBaHWE MOATBEPIKAAET BbICOKYIHD MPOFHOCTUYECKYHD 3HAYMMOCTb OLLEHKMU
KomopbuaHoro d¢oHa UM mopdonormyeckoro npoduna npu  XOBJl. Hanuume conyTcTBytOWEN
KapauoBackynapHoi natonorum (MBC, Al) BbiCcTynaeT He3aBUCMMbIM (aKTOPOM PUCKA YTAXKENEeHMUs
6poHxXManbHOM 0BCTPYKLMN U paHHEro GOPMMPOBAHMA EFTOYHON FTMNEPTEH3UN.

BolaeneHve smousematosHoro ¢eHoTuna no3BoAAEeT MPOrHO3MPOBATb Pa3BUTUE HYTPUTUBHOWM
HEeAOCTAaTOYHOCTU U TAXENOM TUMOKCEMMM, B TO BPEMA KaK Hanuume OPOHXO3KTA3oB onpegenser
KNMHNYECKYIO TAMKECTb TEYEHUSA U AMKTYET HEOBXOANUMOCTb MHTEHCUUKaLUKM BasncHoM Tepanun. OTcyTcTBME
KNIMHMYECKU BbipaxkeHHoro XJ1Cy 60/1blIMHCTBA NaLMEHTOB Ha GOHe CTaTUCTUYECKM 3HaUMmoro pocta PCOJTA
8 rpynnax ¢ UBC n amdpnsemoit yKasblBaeT Ha CyLLECTBOBAaHME KOKHA BO3MOXHOCTU» A/ TepaneBTUYECKOM
KOPPEKUMN TFeMOAMHAMUYECKMX HapylleHUn. WHTerpanbHbid yyeT CcepaeyvyHO-COCyAMCTbIX PUCKOB M
CTPYKTYPHbIX U3MEHEHWN JNIeTKMX MO3BOMIAET OOBEKTUBU3NPOBATL OULEHKY TAXKECTM COCTOSHUA W
NepcoHaNM3npPoBaTb JfleuyebHyo CTpaTernto, HamnpaBAEHHYID Ha CHWMKEeHWe 4acToTbl O06O0CTpeHWn U
rocnuTannsaummn.
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YAK340.6
Xopakaesa MNynbarkaxaH Kypb6aHoBHa
MpenopasaTtens Kadeapbl cyaebHON meanUNHBI U NPaBa
locypapcTtBeHHOro MeguuUMHCKOro yHusepcuteTa TYypKMEHUCTaHa UMEHU
MbipaTta lNappbleBa
TypKMeHUCTaH, Awxabag

OCHOBbI CEMENHOIO 3AKOHOAATE/IbCTBA TYPKMEHUCTAHA

AHHOTauuA

CemeliHoe 3aKOHOOATENbCTBO TypKMEHWUCTaHa peryaMpyer 6payHo-cemeiHble  OTHOLUEHMUS,
yCTaHaB/AMBAET npaBa M 0683aHHOCTU cynpyros, poautenen n aeteii. OHO HanpaB/JEHO Ha 3aLMTY CEMbM,
MaTEpPUHCTBA W [OEeTCTBa, a TaKXe Ha YKpenjieHue cemelHbIXx LeHHocTed B obuecrtse. B cratbe
paccMaTpUBalOTCA OCHOBHbIE NMPUHLMMbI CEMEMHOTo NpaBa, NOPSAAOK 3aK/IOUYEHMA U pacTopKeHus bpaka, a
TaKKe BOMPOCbl ONEKM U anMMeHTHbIX 0basaTenbctB. Ocoboe BHMUMaHMe yaensaeTcs NpPaBOBOM 3aluTe
HEeCOBEpPLUEHHONETHUX U POJIM FTOCYAAPCTBA B PErY/IMPOBAHUM CEMENHBIX OTHOLIEHUIA.

Kniouesble cnosa:
cemeliHoe NpaBo, bpak, cembs, aIMMEHTbI, oneka, TYpKMeHUCTaH.
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FUNDAMENTALS OF FAMILY LAW OF TURKMENISTAN

Abstract
Family law of Turkmenistan regulates marriage and family relations, protecting spouses, parents, and
children. It focuses on family values, child protection, marriage procedures, and legal responsibilities within
the family.
Keywords:
family law, marriage, family, alimony, guardianship, Turkmenistan.

BsepgeHue

CemenHOe 3aKoHOAATeNbCTBO TYPKMEHWCTaHa npeacTaBaser cobol cucTemy MpPaBOBbIX HOPM,
peryimpylowmx ANYHble U MMYLLECTBEHHbIE OTHOWeEHMA B cembe. OCHOBHOM LEeNblo ABAAETCA 3aluTa
WMHCTUTYTa CeMbM Kak ¢yHOAaMeHTanbHOW fAYelku obliecTBa. 3aKoHOZATENbCTBO Onpeaensier yciaoBuA
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BCTYN/IEHNA B BpaK, NpaBa U 06A3aHHOCTU CYyNpPYroB, a TaKKe PerynpyeT OTHOLIEHUS MeXay POAUTENAMUN U
AetoMmu. Ocoboe BHUMAHWE yAENAeTCa 3alnTe NHTEPECOB HECOBEPLUEHHONETHUX. CemeliHOe NPaBo TaKKe
obecneymBaeT rocyAapCTBEHHbIN KOHTPO/Ab 3a CobAloAeHVMEM NpaB rpakaaH B cemeilHon cdepe U
CNocobCcTBYET YKPENIEHMIO COLMANbHBIX M MOPaJIbHbIX OCHOB 0bLLecTBa.

OCHOBHbI€e NPUHLMMNbI CEMENHOrO Npasa

CemeitHoe nNpaBo TypKMeEHMCTaHa OCHOBbIBAETCA Ha NPUHLMNAX A06POBOBHOCTN BpaKa, paBeHCTBa
Cynpyros v NpMOpPUTETA MHTEPECOB AeTel. 3anpeLaeTca NPUHYKAEHNE K BCTyNaeHuIo B bpak. focygapcTeo
rapaHTUMpyeT 3aluMTy CembM, MaTEepUHCTBA M AeTcTBa. Bce uUneHbl cemMbM MMEOT paBHble NpaBa M
0653aHHOCTN HE3ABMCUMMO OT NOAA, BO3PACTa UM COLMANBbHOTO NOIOXKEHUA. BarKHbIM NPUHLMMNOM ABAAETCA
NPUOPUTET CEMENHOIo BOCNUTAHNUA AeTel U HegoNyCTUMOCTb UX AUCKPUMMUHALMMU. DTU HOPMbl HanNpaB/EeHbI
Ha co3faHue CTabWu/bHbIX U NPaBOBbIX CEMEMHbIX OTHOLWEHMUIM, OCHOBAHHbIX Ha B3aUMHOM YBaXKEHUU U
OTBETCTBEHHOCTM.

3akntoueHne 1 pactop:keHue bpaka

Bpak B TypKMEHMUCTAHe 3aKOYaeTcA B OpraHax 3arnucyM akTOB FPaXKAAHCKOTO COCTOAHWMA Mpu
B3aMMHOM COT/TaCUMN MY>KUMHbI U KEHLWMHbI. YCTaHaBANBAOTCA onpeae/iéHHble YCA0BUA, BKtoYas BpayHbIi
BO3pPacT W OTCYTCTBME npenATcTBU. PacTopKeHue 6OpaKka ocyuwectsaserca depes cya wam 3AIC B
3aBUCMMOCTM OT 06cTOATENbCTB. MpU pa3BoAe YUMUTLIBAKOTCA MHTEPECbl HECOBEPLUEHHONETHUX OETEN M
MMYLLECTBEHHbIe MpaBa Cynpyros. 3aKOH MpeaycMaTpuBaeT 3almMTy cnaboli CTOPOHbl U peryinpoBaHue
BOMPOCOB pa3aena umyllectsa. Mpoueaypbl Hanpas/eHbl Ha obecneyeHre 3aKOHHOCTU U CPaBea/IMBOCTU
CceMeMHbIX OTHOLLIEHWA.

MpaBa 1 0653aHHOCTM CYNpPyros

Cynpyrn obnagatoT paBHbIMM NpaBamu B OpaKe, BKAOYas NpaBo Ha Bblbop npodeccun, mecta
KUTENbCTBA M yyacTMe B BOCMUTAaHMM pgeTeld. OHM 06f3aHbl OKasblBaTb B3aMMHYIO MaTePUAsIbHYIO U
MopasibHyl0 nogaepskky. COBMECTHO pelLatoTcs BOMPOCbI BeAeHWs XO3ANCTBA M BOCMUTAHUS JeTei.
NmyLuectBo, NnpnobpeTéHHoe B HpaKe, cUMTaeTCA COBMECTHOM COBCTBEHHOCTbIO. 3aKOH TaKXKe peryaunpyet
JINYHbIE HEMMYLLECTBEHHbIE NPaBa cynpyros, obecrneymsasn PaBeHCTBO M 3aLMTY MHTEPECOB KaXKAOro. TK
HOPMbI HanpaB/ieHbl Ha YKPENAEHWe CEMbU 1 NPeaoTBPaLLeHNE KOHDINKTOB.

MNpaBa getel U poamTenbckme 06a3aHHOCTH

Jetn B TYpKMEHUCTaHe MMEIOT NPaBO Ha KM3Hb, 06pa3oBaHUe, MEANLMHCKYIO NOMOLLb U 3aLUTY OT
Hacunaua. Poautenn obAsaHbl obecneunBaTb MX BOCMUTAHME, PA3BUTME U MaTepuasibHOE CoZepiKaHue.
FfocyfapcTBO  KOHTPOAMPYET BbINOJIHEHWE POAMTENbCKMX 00A3aHHOCTEM W 3aWMILAET WHTEpEechI
HECOBepLUEHHONETHUX. B cnydae HapyweHus npaB pebéHKa MOryT MPUMEHATLCA Mepbl HOPUANYECKOTO
BO34ENCTBMA, BK/IHOYAsA OFPaHUYEHNE WU NIULLEHNE POAUTENbCKMX NPaB. 3aKOH NOAYEPKMBAET NpUopuUTeT
6naronony4mna pebeHkKa B NobbIX CEMENHbIX CNopax.

ANMMeHTHble 06s3aTeNbCTBa

AnnmeHTHble 06A3aTeNbCcTBa HAaMNpPaB/eHbl HA MaTepuanbHoe obecneyeHme YNeHOB CEMbW, KOTOpPbIE
HEe MOTYT CaMOCTOATe/IbHO cebs coaeprKaTb. Yallle BCero OHM KacarTes AeTel, a TaKKe HeTPYA0CNOCOOHbIX
Cynpyros u poauteneit. Pasmep ajMMeEHTOB OMNpeaenseTca CyAom C YYETOM [AOXOAOB NJATENbLMKA U
notpebHocTelt nonyyatens. 3aKoH NpeaycmaTpmsaeT 06A3aTeNIbHOCTb UX BbINIATbl U OTBETCTBEHHOCTb 33
YKNOHEHWe. ITU HOPMbl 0becneymBatoT COUMANbHYIO 3aWUTY U NOALEPMKKY YA3BUMBIX YJIEHOB CEMbM,
YKpenasas NpUHUMN B3aMMHOW OTBETCTBEHHOCTU BHYTPU CEMbMU.

OneKa 1 NnoneynMTenbCTBo

Oneka ¥ nNOMNeYMTenbCTBO YCTAaHABAMBAKOTCA Hag [AEeTbMM, OCTaBWIMMMUCA 6e3 poaUTENbCKOro
rnoneyeHus, a TaKXKe Hajg HeaeecnocobHbIMWM rpaxkaaHamu. OpraHbl ONEKW KOHTPOAMPYIOT YCI0BUS
NPOXKMBaHMA U BOCMUTAHMUA NoAoneyHbix. OneKkyHbl 065A3aHbl 3aWMLLaTh NPaBa U MHTEPECbl NOAOMNEYHbIX,
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obecneunBaTb Mx 06pasoBaHWe M pasBMTUE. 3aKOH CTPOrO peryanpyet HasHaAYeHMEe OMEKYHOB M WX
0653aHHOCTU. TN Mepbl HAaMpaB/eHbl Ha 3aLWLMTY Hanboiee yA3BMMbIX KaTerOpuMiA rpaxkaaH n obecneveHune
WX COLMANbHOM aganTauuu.

3akntoueHune

CemeitHoe 3aKOHOAATENbCTBO TYPKMEHWUCTAHA WUIPAEeT BaXKHYH POJib B PEryMpoBaHUU CEMEMNHbIX
OTHOLLUEHMI M 3aLmMTe NpaB rpaxaaH. OHo obecneunBaeT HanaHC Mexay NPaBamm U 06A3aHHOCTAMM YNEHOB
CeEMbM, YKpennAaeT MHCTUTYT 6paka M 3awmuwaeT UHTepecbl geteit. dPPeKTMBHOE MPUMEHEHME HOPM
cemenHoro npasa cnocobcteyeT CcTabuUNbHOCTM ob6WecTBa M Pa3BUTUIO  COLMANbHBIX LEHHOCTEN.
locypapcTBeHHaA NOAUTUKA B 3TOM chepe HanpasaeHa Ha NOALEPHKKY CEMbWU KaK OCHOBbI FOCyAapcTaa.
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METHODOLOGY OF TEACHING FINE ARTS THROUGH THE PRISM OF TURKMEN NATIONAL IDENTITY

Abstract
This article explores the pedagogical frameworks required to integrate Turkmen national identity into

the modern fine arts curriculum. It examines how traditional aesthetics—ranging from carpet weaving
patterns and jewelry craftsmanship to the philosophical depths of Turkmen folklore—can be synthesized with
contemporary teaching methodologies. The study emphasizes the importance of "national branding" in
education, aiming to foster a generation of artists who are technically proficient yet deeply rooted in their
cultural heritage. By utilizing localized motifs and historical narratives, educators can transform the art
classroom into a space for both creative expression and cultural preservation.

Keywords:

fine arts, turkmen identity, pedagogy, national heritage, aesthetic education, ethno-design.

Introduction

The globalization of the 21st century presents a dual challenge for educational systems: the need to
meet international standards of technical proficiency and the urgent necessity to preserve unique cultural
signatures. In the context of Turkmenistan, fine arts education serves as a vital bridge between the glorious
past of the Great Silk Road and the innovative future of a modern state. The methodology of teaching fine
arts is no longer just about the mechanics of a brushstroke or the chemistry of pigments; it is an ideological
endeavor to instill a sense of Turkmen National Identity within the student.

The Philosophical Foundation of Turkmen Art

To teach fine arts effectively in Turkmenistan, one must first understand that art in this region has
historically been functional, symbolic, and deeply spiritual. The Turkmen identity is inextricably linked to the
"Guls" of the carpet, the intricate silverwork of the "Gulyaka," and the majestic silhouette of the Akhal-Teke
horse. These are not merely subjects for a drawing; they are a visual language. A methodology that ignores
these symbols is a methodology that fails to resonate with the student's inherent cultural psyche.

The introduction of national identity into the classroom begins with contextual immersion. Educators
must move beyond the Eurocentric "Still Life" or "Landscape" models. Instead of drawing a generic vase,
students should be encouraged to study the proportions of a "Khum" (traditional ceramic jug). Instead of
analyzing Western color theory in isolation, they should explore the "Turkmen Red"—a hue that symbolizes
life, fire, and protection in the national consciousness.

Pedagogical Strategies for Integration

A robust methodology for teaching fine arts within this framework involves three primary pillars:
Historical Inquiry, Sensory Perception, and Modern Application.

1. Historical Inquiry: Students must be taught the "why" behind the "what." Before a student paints
a pattern, they should understand the tribal history of the Teke, Yomut, or Ersari designs. This transforms the
art lesson into a multi-disciplinary experience, merging history, literature, and visual expression.

2. Sensory Perception: Turkmen art is tactile. The methodology should include the study of
textures—the roughness of wool, the coolness of silver, and the grain of the desert sand. By engaging with
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these physical elements, students develop a "material intelligence" that is specifically Turkmen.

3. Modern Application: National identity should not be a museum piece. The goal of modern
pedagogy is to show students how to take ancient motifs and apply them to 3D modeling, graphic design, and
contemporary conceptual art. This ensures that the Turkmen identity remains a living, breathing entity rather
than a relic of the past.

The Role of the Educator as a Cultural Custodian

The teacher’s role is pivotal. In the Turkmen educational tradition, the "Ussa-Shagirt" (Master-
Apprentice) relationship is highly valued. This model emphasizes mentorship and the transmission of "spirit"
alongside technique. In a fine arts setting, the teacher acts as a guide who helps the student navigate the vast
landscape of national symbols. The methodology must encourage students to find their own "voice" within
the collective identity.

Furthermore, the introduction of the works of great Turkmen masters like Byashim Nurali or Izzat
Klychev into the curriculum is essential. These artists successfully navigated the transition from traditional
craftsmanship to academic fine arts, providing a blueprint for the modern student. Their work proves that
one can be a "world artist" while remaining a "Turkmen artist."

Conclusion of Introduction

As Turkmenistan continues to assert its presence on the global stage, the methodology of art education
must evolve. It is not enough to teach students how to see; we must teach them how to see as Turkmen. By
embedding national identity into the core of the curriculum, we ensure that the next generation of creators
will contribute to a global culture that is diverse, vibrant, and deeply rooted in the soil of their ancestors.
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THE DYNASTIC ERAS OF THE ANCESTORS OF THE ANUSHTEGINID KHWARAZMSHAHS:
FROM THE AFRIGIDS TO THE ALTUNTASHIDS

Abstract
This article explores the historical progression of the pre-Anushteginid dynasties in Khwarazm,
focusing on the Afrigid, Mamunid, and Altuntashid lineages. It examines how these dynasties established the
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socio-political and scientific foundations of the region, situated in present-day Northern Turkmenistan and
Uzbekistan. From the resistance against nomadic migrations in the 4th century to the creation of the world-
renowned "Mamun Academy" in the 11th century, the analysis highlights the transition from local kingdoms
to integrated components of the Islamic Golden Age. The study concludes that these ancestral periods
provided the essential administrative and cultural infrastructure that enabled the later Khwarazmian Empire
to become a dominant global power.
Keywords:
Khwarazmshahs, Afrigids, Mamunids, Altuntashids, Mamun Academy,
Turkmenistan History, Islamic Golden Age, Biruni.

Main Part

1. The Afrigid Dynasty (304—995 AD)

The Afrigid dynasty represents one of the earliest indigenous states in the ancient Khwarazm region.
Emerging after the decline of Achaemenid, Seleucid, and Greco-Bactrian influences, the Afrigids established
independent authority in the lower reaches of the Amu Darya.

By the 1st century AD, Northern Turkmenistan faced increasing instability due to nomadic tribal
uprisings. This culminated in the 4th century with the "Great Migration of Peoples," primarily driven by the
westward surge of the Huns from China and Mongolia. The influx of nomadic groups, including the Alans and
Huns, pressured the sedentary agricultural populations. In response to these external threats, the local
Khwarazmians unified politically. In 304 AD, King Afrig ascended the throne, marking the start of a dynasty
where the title "Khwarazmshah" became hereditary. The great scholar Al-Biruni recorded the names of 22
successive rulers from this lineage, underscoring the dynasty's remarkable longevity and stability in Central
Asia.

However, internal social tensions and heavy taxation eventually weakened the state. In 712 AD, amid
domestic unrest, the Khwarazmshah sought assistance from Arab forces. The Umayyad commander lbn
Qutayba intervened, suppressing the rebellions and establishing Arab suzerainty over the region, though the
Afrigid line continued to rule as vassals for several centuries.

Historical Significance:

e Established the foundational traditions of Khwarazmian statehood.

e Represented one of the oldest continuous local kingdoms in Central Asia.

e Paved the structural path for the subsequent Khwarazmian empires.

2. The Mamunid Dynasty (995-1017 AD)

The second dynasty of Khwarazmshahs, the Mamunids, was founded by Abul Abbas Mamun |, who
overthrew the last Afrigid ruler in 995 AD. The capital was moved from Kath to Gurganj (Koneurgench). After
Abul Abbas’s death in 997, his son Abul Hasan briefly ruled before his brother, Abul Abbas Mamun I, took
the throne in 1000 AD.

The Mamunid era is most celebrated for its unprecedented patronage of science. In 1000 AD, the
"Mamun Academy" (Glirgeng ylym ojagy) was established in Gurganj, comparable in intellectual stature to
Baghdad’s "House of Wisdom." This center attracted the greatest minds of the era, including:

e Abu Rayhan al-Biruni: A polymath who conducted groundbreaking work in astronomy, mathematics,
and geography.

¢ |bn Sina (Avicenna): The "Father of Modern Medicine" and author of The Canon of Medicine.

e Abu Nasr Mansur: A mathematician who made significant contributions to trigonometry.

Historical Significance:

e Transformed Khwarazm into a global center for scientific discovery.
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¢ Contributed extensively to the scientific heritage of Islamic civilization.

e Set a historical precedent for state-sponsored intellectual support.

3. The Altuntashid Dynasty (1017-1041 AD)

Following Sultan Mahmud of Ghazni’s conquest of Khwarazm on July 3, 1017, he appointed Altuntash,
an experienced commander, as the Khwarazmshah. Although technically a governor for the Ghaznavids,
Altuntash governed the province with a high degree of skill and practical independence.

Altuntash strengthened his military power by recruiting Khurasanian Turkmen mercenary soldiers.
According to the historian V.V. Barthold, under Altuntash’s leadership, Khwarazm remained a de facto
independent state. His growing military strength deeply troubled Sultan Mahmud, who viewed a powerful
Khwarazm as a dangerous rival in Northern Central Asia. The Altuntashid period served as a final transitional
phase of local autonomy before the region was eventually integrated into the Seljuk and later Anushteginid
spheres of influence.

Conclusion

The dynastic eras preceding the Great Khwarazmshahs demonstrate a profound evolution of
governance and culture. The Afrigids provided longevity and statehood, the Mamunids offered a golden age
of science and enlightenment, and the Altuntashids maintained regional autonomy through military prowess.
Together, these Turkmen-linked dynasties ensured that Khwarazm remained the "Heart of the Silk Road,"
bridging the ancient world with the modern scientific era.
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THE IMPORTANCE OF INTERACTIVE METHODS IN TEACHING MUSICAL LITERATURE

Abstract
This article examines the pedagogical shift from traditional lecture-based instruction to interactive

methodologies within the discipline of musical literature. As the digital age reshapes the cognitive habits of
students, the study of classical and contemporary music history requires dynamic engagement to remain
relevant. The article explores specific techniques such as cooperative learning, multimedia integration, and
gamification. By fostering a dialogue between the instructor, the student, and the musical text, interactive
methods enhance emotional intelligence, critical analysis, and long-term retention of historical contexts.
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Introduction

The teaching of musical literature has historically been anchored in a chronological, biographical, and
analytical framework. For decades, the standard classroom environment involved a "master-disciple"
dynamic where the instructor provided historical data, and students passively listened to audio recordings.
However, in the contemporary educational landscape of 2026, this static model is increasingly viewed as
insufficient for fostering deep artistic comprehension. The fundamental challenge lies in bridging the gap
between the complex, often abstract nature of classical masterpieces and the fast-paced, interactive world
that modern students inhabit.

The transition toward interactive methods is not merely a trend but a necessity driven by neurological
and psychological insights into how we process art. Musical literature is not just a collection of dates and
names; it is a living history of human emotion, philosophy, and social change. To truly "understand" a
Beethoven symphony or a Stravinsky ballet, a student must do more than identify a sonata-allegro form; they
must engage with the material as an active participant.

The Core of Interactivity in Music Education

Interactive teaching shifts the focus from teaching to learning. It involves the creation of an
environment where knowledge is co-constructed. In the context of musical literature, this means moving
away from a monologue about a composer’s life and toward a multi-sensory exploration. Interactive methods
can be categorized into three primary pillars: collaborative dialogue, technological integration, and creative
synthesis.

1. Collaborative Dialogue and Peer Learning

Interactive methods prioritize the student’s voice. Techniques such as the "Socratic Seminar" applied
to a musical score allow students to debate the aesthetic intentions of a composer. Instead of being told that
Wagner used Leitmotifs for character development, students are tasked with identifying these motifs and
arguing their dramatic significance in groups. This peer-to-peer interaction builds confidence and forces
students to articulate complex auditory experiences into coherent verbal arguments.

2. Multimedia and Digital Integration

The modern classroom benefits from the synthesis of sound, visual data, and interactive software.
High-fidelity visualizations of orchestral textures help students "see" the music as they hear it. By using digital
workstations, students can deconstruct a polyphonic work by Bach, isolating voices to understand the
horizontal logic of counterpoint. This hands-on approach demystifies the complexity of the score, making the
"literature" of music tangible rather than theoretical.

3. Overcoming the "Museum Effect"

One of the greatest hurdles in teaching musical literature is the "Museum Effect"—the perception of
classical music as a static, finished object behind glass. Interactive methods break this glass. Through role-
playing exercises (e.g., simulating a 19th-century salon or the scandalous premiere of The Rite of Spring),
students step into the shoes of the historical audience. This creates an emotional anchor for the factual
information, ensuring that the history of the art form is felt as a series of radical, living moments rather than
a list of dead dates.

The Role of the Modern Educator

In this interactive paradigm, the teacher evolves from a "sage on the stage" to a facilitator of
experience. The educator’s role is to design "musical problems" for students to solve. For example, rather
than explaining the transition from the Classical to the Romantic era, an instructor might present two
unidentified pieces and ask students to use their knowledge of stylistic traits to categorize and justify their
placement. This inductive reasoning is the hallmark of interactive pedagogy.
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Conclusion of the Introduction

The integration of interactive methods in musical literature is essential for cultivating the next
generation of informed listeners and professional musicians. By emphasizing engagement over memorization,
we ensure that the study of music history remains a vibrant, essential part of the curriculum. The following
sections will detail the empirical benefits of these methods and provide a roadmap for their implementation
in secondary and higher musical education.
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THE HISTORICAL DEVELOPMENT OF CIRCUS ARTS AND THE INFLUENCE OF NATIONAL TRADITIONS

Abstract

This article explores the multifaceted evolution of circus arts from ancient ritualistic performances to
the modern "nouveau cirque." It examines how circus transitioned from a display of military prowess and
athletic skill into a global entertainment industry. A primary focus is placed on the preservation of national
identities within the ring, highlighting how distinct traditions—such as Chinese acrobatics, the Russian school
of training, and French theatricality—have shaped the contemporary aesthetic of the circus.
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acrobatics, performing arts history.

Introduction

The circus is a universal language, yet its grammar is deeply rooted in the soil of specific national
histories. While the modern circus is often dated to the late 18th century in London, its biological and cultural
ancestors stretch back to the dawn of civilization. To understand the circus is to understand the human desire
to transcend physical limitations, a pursuit that has manifested differently across the globe based on religious,
military, and social contexts.
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Ancient Origins and the Cradle of Performance

Long before the "big top," circus elements were integral to the survival and spiritual lives of ancient
peoples. In Ancient Egypt, wall paintings dating back to 2000 BCE depict women performing intricate juggling
acts, often associated with religious ceremonies or the passing of time. In China, the "Hundred Plays" of the
Han Dynasty showcased early forms of pole climbing and wire walking, which were not merely entertainment
but a testament to the discipline and balance required by the philosophy of the era.

The Roman Circus Maximus, though sharing the name, was a far grimmer ancestor. It was a venue for
chariot racing and gladiatorial combat. However, it established the circular architecture that would later
define the medium. Following the fall of Rome, these large-scale spectacles fractured into itinerant troupes
of minstrels, animal trainers, and tumblers who traveled across Europe, keeping the embers of the craft alive
during the Middle Ages.

The Astley Revolution and the Birth of the Modern Ring

The pivotal moment in the historical development of circus arts occurred in 1768. Philip Astley, a British
cavalry officer, discovered that if he rode his horse in a tight circle, centrifugal force allowed him to perform
seemingly impossible balancing feats on the animal's back. By setting the diameter of this circle to 42 feet
(which remains the international standard), he created the modern circus ring.

Initially, the circus was primarily equestrian. However, to keep the audience engaged between riding
acts, Astley hired clowns, tightrope walkers, and jugglers from the streets and fairs. This synthesis of military
precision (the riders) and folk entertainment (the fairground performers) created a new, structured art form.
This British model spread rapidly to France via Franconi and to Russia, where it found a particularly receptive
audience.

National Traditions as a Catalyst for Diversity

As the circus expanded, it began to absorb the "national spirit" of its host countries.

¢ The Russian School: In Russia, the circus became a matter of state pride, especially during the Soviet
era. It was treated as a "high art," equivalent to ballet or opera. This led to the creation of the Moscow Circus
School in 1927, which prioritized rigorous athletic training and dramatic storytelling. The Russian tradition is
characterized by massive scale, technical perfection, and a unique approach to animal training that
emphasized the "human-animal" partnership.

e The Chinese Tradition: Chinese circus remains deeply tied to traditional acrobatics. Unlike the
Western focus on equestrianism, Chinese acts center on the human body’s flexibility and the manipulation of
everyday objects (plates, bowls, jars). This reflects a millennium of folk traditions where peasants transformed
agricultural tools into props for performance.

¢ The French and European Influence: France has always viewed the circus through a theatrical lens.
The "Nouveau Cirque" movement of the 1970s and 80s—which eventually birthed global phenomena like
Cirque du Soleil—stripped away the live animal acts and focused on character-driven narratives, lighting, and
original music, effectively turning the circus into a "total work of art" (Gesamtkunstwerk).

The American Transformation

In the United States, the circus took on a different character: the "Greatest Show on Earth." PT. Barnum
and the Ringling Brothers transformed the circus into a logistical marvel of the industrial age. The American
contribution was the "three-ring circus" and the "tent city." This model emphasized spectacle, size, and the
exotic, reflecting the country's rapid expansion and its fascination with the "frontier" and the unknown.

Conclusion

Today, the circus stands at a crossroads where ancient physical skills meet cutting-edge technology.
While the era of traveling animal menageries is largely fading due to ethical shifts, the core of the circus—the
human triumph over the impossible—remains unchanged. By analyzing the historical development of these
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arts, we see that the circus is not a static relic of the past, but a living, breathing mosaic of national cultures
that continues to evolve with every turn of the ring.
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THE ROLE OF INNOVATIVE TECHNOLOGIES IN MODERN CIRCUS ARTS

Abstract
This article explores the transformative impact of digital and mechanical innovations on the
contemporary circus industry. Moving beyond traditional animal acts and physical prowess alone, modern
circus arts now integrate augmented reality (AR), sophisticated projection mapping, drones, and kinetic
engineering. The study examines how these technologies enhance storytelling, ensure performer safety, and
redefine the audience’s immersive experience. By analyzing the shift from "Circus of Feats" to "Circus of
Sensation," the paper highlights the symbiotic relationship between human physical limits and technological

possibilities.
Keywords:
modern circus, digital scenography, projection mapping, immersive technology,
kinetic arts, performance safety, circus pedagogy.
Introduction

The circus has always been a laboratory of the impossible. From the ancient Roman arenas to the
traveling tent shows of the 19th century, the essence of circus arts has been the celebration of human limits
and their subsequent transcendence. However, as we move deeper into the 21st century, the definition of
"spectacle" is undergoing a radical metamorphosis. The traditional sawdust ring is being replaced or
augmented by digital landscapes, and the roar of lions is being substituted by the hum of high-precision
drones and the glow of holographic projections. Innovative technologies are not merely "add-ons" to the
modern circus; they have become the very fabric of the performance, fundamentally altering how stories are
told and how the human body is perceived in space.

The Digital Scenography Revolution

One of the most visible shifts in modern circus is the transition from static physical props to dynamic
digital environments. Projection mapping has allowed creators to turn the entire circus ring—and even the
performers' bodies—into living canvases. This technology allows for instantaneous transitions between
settings, taking the audience from the depths of the ocean to the vacuum of outer space without a single
curtain drop.

For companies like Cirque du Soleil, technology acts as an invisible partner. In recent productions, real-
time tracking systems allow lighting and visual effects to follow an acrobat’s trajectory with millisecond
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precision. This creates a "glow" or a trail of digital stardust that emphasizes the physics of the movement,
making the invisible forces of gravity and momentum visible to the naked eye. This fusion of the physical and
the virtual creates a heightened sense of wonder that traditional props simply cannot achieve.

Automation and Kinetic Engineering

Beyond the visual, the structural elements of the circus have been revolutionized by automation.
Modern big tops and permanent circus theaters are now equipped with computer-controlled winch systems
and kinetic platforms. These innovations allow for multi-axis flight paths that were previously too dangerous
or physically impossible for human riggers to manage manually.

Kinetic sculpture and robotics have also entered the ring. We now see performances where acrobats
interact with industrial robotic arms, blending the fluid, organic movements of the human body with the rigid,
calculated precision of the machine. This "man-machine" dialogue serves as a metaphor for our current era,
exploring themes of harmony, struggle, and co-evolution. The technology here is not replacing the performer;
rather, it is acting as a "force multiplier," allowing the artist to explore new dimensions of height and speed.

The Ethical Shift: From Animals to Holograms

Perhaps the most significant cultural shift in the circus world—driven by technology—is the
replacement of live animal acts with digital alternatives. As global perspectives on animal welfare have
evolved, many circuses have turned to holography to maintain the "magic" of exotic animals without the
ethical concerns of captivity. For instance, the German Circus Roncalli famously replaced its horses and
elephants with massive 3D holograms. This use of optronics and laser projection allows the circus to pay
homage to its history while embracing a future rooted in digital creativity. It proves that the "wonder" of the
circus lies in the image and the emotion it evokes, not necessarily in the physical presence of a wild animal.

Safety and Training in the Tech Age

Technology has also moved "backstage" into the realm of training and safety. Wearable technology,
such as biometric sensors, allows circus schools and companies to monitor an artist’s heart rate, muscle
tension, and fatigue levels in real-time. This data-driven approach to training helps prevent over-use injuries
and optimizes the timing of high-stakes stunts. Virtual Reality (VR) is also being used as a pedagogical tool,
allowing aerialists to visualize and practice complex maneuvers in a 360-degree virtual space before
attempting them on the high wire. This reduces the psychological barrier of fear and significantly lowers the
risk of accidents during the learning phase.

Conclusion

The integration of innovative technologies in circus arts represents a new "Golden Age" for the
medium. By blending the ancient tradition of physical excellence with the cutting-edge possibilities of the
digital realm, the modern circus remains a vital, breathing art form. It continues to fulfill its primary mission:
to make the audience believe, even if just for a moment, that the laws of physics are merely suggestions and
that the human imagination has no bounds.
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DIGITAL ECONOMY AND IMPROVING PUBLIC ADMINISTRATION SYSTEMS

Abstract

This article examines the transformative impact of the digital economy on the structural and functional
aspects of public administration. As digital technologies such as Big Data, Artificial Intelligence (Al), and
Blockchain become integrated into the socio-economic fabric, traditional bureaucratic models are proving
insufficient. The research focuses on how "e-government" evolves into "digital government," emphasizing
the transition from mere service digitization to a data-driven governance model. The paper highlights the
benefits of transparency, reduced corruption, and increased efficiency, while also addressing the challenges
of cybersecurity and the digital divide.

Keywords:
digital economy, public administration, e-government, digital transformation,
governance, big data, transparency, public services.

Introduction

The dawn of the Fourth Industrial Revolution has fundamentally altered the relationship between the
state and its citizens. At the heart of this shift lies the Digital Economy—an ecosystem where digital
computing technologies serve as the primary engine for economic activities. However, the influence of the
digital economy extends far beyond market transactions; it necessitates a radical overhaul of Public
Administration Systems. To stay relevant and effective, modern governments must transition from rigid,
paper-based hierarchies to agile, interconnected, and digital-first architectures.

The Concept of Digital Maturity in Governance

The evolution of public administration in the digital age is generally categorized into three stages. The
first stage, Digitization, involved converting analog information into digital formats (e.g., PDF forms). The
second stage, E-government, focused on using the internet to deliver services to citizens. We are currently
entering the third stage: Digital Transformation. Unlike its predecessors, this stage is not about adding a
digital "layer" to old processes; it is about reimagining the very nature of governance using data as the
foundational asset.

Enhancing Efficiency and Transparency

One of the primary drivers for improving public administration through the digital economy is the
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pursuit of efficiency. Traditional bureaucratic systems are often plagued by "siloed" information, where
different departments do not share data, leading to redundant processes and delays. Digital platforms enable
Interoperability, allowing seamless data exchange between agencies. For example, when a citizen registers a
birth, digital systems can automatically update social security, healthcare, and tax records simultaneously.

Furthermore, digital systems provide an unprecedented level of transparency. By utilizing distributed
ledger technologies like Blockchain, governments can create immutable records of public spending and
procurement. This "radical transparency" serves as a powerful deterrent against corruption, as every
transaction is traceable and verifiable by the public.

Data-Driven Decision Making

In the traditional model, policy decisions were often based on historical snapshots or periodic surveys.
In the digital economy, public administration shifts toward Evidence-Based Policy. By leveraging Big Data
analytics, administrators can monitor societal trends in real-time. For instance, traffic sensors and GPS data
can inform urban planning, while search engine trends can help health departments predict flu outbreaks
before they reach a crisis point. This proactive approach allows the state to transition from "reacting to
problems" to "preventing them."

Challenges: The Human and Security Factor

Despite the promise of the digital economy, the road to improved public administration is fraught with
obstacles. The most significant is the Digital Divide. If government services are only accessible online,
vulnerable populations without internet access or digital literacy may be further marginalized. Therefore,
"improving" the system must also include inclusive strategies that ensure no citizen is left behind.

Additionally, as governance becomes more reliant on data, Cybersecurity and Data Privacy become
paramount. A breach in a centralized government database is not just a technical failure; it is a threat to
national security and public trust. Establishing robust legal frameworks for data protection—similar to the
GDPR in Europe—is a prerequisite for any successful digital administration system.

Conclusion

The integration of the digital economy into public administration is not a choice but a necessity for
modern states. By embracing automation, data analytics, and citizen-centric digital platforms, governments
can foster a more resilient, transparent, and efficient public sector. However, this transformation requires
more than just new software; it requires a shift in organizational culture, a commitment to cybersecurity, and
a relentless focus on digital inclusivity.
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THE ROLE OF "GREEN ECONOMY" POLICY IN ACHIEVING SUSTAINABLE DEVELOPMENT

Abstract
This article examines the strategic importance of transition toward a "green economy" as a primary
driver for global sustainable development. It analyzes the conceptual framework of green growth,
emphasizing the integration of economic prosperity with environmental preservation and social equity. The
study highlights the shift from traditional "brown" industrial models to resource-efficient, low-carbon
systems. By evaluating policy instruments and international cooperation, the article concludes that the green
economy is not merely an environmental initiative but a necessary economic evolution to ensure long-term
resilience and planetary health.
Keywords
green economy, sustainable development, ecological policy, low-carbon growth,
resource efficiency, renewable energy.

Introduction

The dawn of the 21st century has brought humanity to a critical juncture where the traditional
"business-as-usual" economic model is no longer viable. For decades, global economic growth has been
fueled by the intensive extraction of natural resources and the heavy use of fossil fuels, leading to
unprecedented environmental degradation, loss of biodiversity, and the looming threat of climate change. In
this context, the "Green Economy" has emerged as a pivotal policy framework designed to harmonize the
pursuit of financial prosperity with the fundamental principles of sustainable development.

Defining the Green Economy and its Necessity. The United Nations Environment Programme (UNEP)
defines a green economy as one that results in improved human well-being and social equity, while
significantly reducing environmental risks and ecological scarcities. In its simplest form, a green economy is
low-carbon, resource-efficient, and socially inclusive. Unlike the "brown economy" of the past, which
externalized environmental costs, the green economy seeks to internalize these costs, ensuring that the price
of goods and services reflects their true impact on the planet.

The urgency of this transition is underscored by the planetary boundaries we are currently pushing. As
global temperatures rise and ecosystems collapse, the economic risks become systemic. Droughts affect
agriculture, rising sea levels threaten coastal infrastructure, and pollution increases healthcare burdens.
Therefore, the role of green policy is to decouple economic growth from environmental harm—allowing GDP
to rise while the consumption of finite resources and the emission of greenhouse gases decline.

The Three Pillars of Sustainable Development. To understand the role of green policy, one must look
at the three pillars of sustainable development: economic, social, and environmental.

1. Economic: Green policy fosters innovation. By incentivizing renewable energy, electric mobility,
and circular manufacturing, governments stimulate new markets and create "green-collar" jobs. It transforms
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waste into a resource, reducing the overhead costs of raw material acquisition.

2. Environmental: The primary objective is the mitigation of climate change. Policy interventions
such as carbon taxing, reforestation mandates, and strict emissions standards directly protect the biosphere.

3. Social: A true green economy addresses "just transitions." It ensures that as coal mines close,
workers are retrained for the wind and solar sectors. It aims to reduce energy poverty by providing
decentralized, clean energy to marginalized communities.

Policy Instruments as Catalysts for Change. The transition does not happen in a vacuum; it requires
robust governmental intervention. Strategic policies act as the "engine" of the green economy. One of the
most effective tools is the Fiscal Reform—shifting the tax burden from labor to pollution. By removing
subsidies for fossil fuels and redirecting those funds toward green technology, governments can level the
playing field for sustainable alternatives.

Furthermore, Regulatory Frameworks play a vital role. Standardized building codes that mandate
energy efficiency and "Extended Producer Responsibility" (EPR) laws, which hold manufacturers accountable
for the entire lifecycle of their products, force industries to innovate. Without these policies, the market often
fails to prioritize the long-term health of the environment over short-term quarterly profits.

Global Cooperation and the Future Outlook. Sustainable development is a global challenge that
requires localized action supported by international agreements, such as the Paris Agreement and the UN
Sustainable Development Goals (SDGs). The green economy serves as the practical roadmap to achieving
these goals. Developing nations, in particular, have the opportunity to "leapfrog" old, polluting technologies
in favor of modern, sustainable infrastructure, provided there is adequate technology transfer and financial
support from developed economies.

However, challenges remain. The "greenwashing" of corporate activities and the political resistance
from established industrial lobbies can slow progress. The success of green economy policies depends on
transparency, rigorous scientific monitoring, and a fundamental shift in societal values—moving from a
culture of hyper-consumption to one of stewardship and circularity. In conclusion, the role of green economy
policy is foundational; it is the blueprint for a future where humanity thrives within the limits of the Earth's
natural systems.
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