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HsyquHe BIIMSIHUS CHA HA (PU3HYECKOE COCTOSIHUE YETIOBEKa OCTAETCs BCETa aKTy-
aJTbHBIM, 0COOCHHO B COBPEMEHHOM MHpE, IJIe MHOTHE CTAIKUBAIOTCS C MpoOJieMaMy KadyecTBa
Y TIPOJOIDKUTENBHOCTH cHA. COH — HE TIPOCTO BPEMs OTABIXA, 3TO BXKHBIN (PU3NOTIOTHYE-
CKHH TIpo1iecc, KOTOPBI UTPaeT KIIFOYEBYIO POJIb B MOAJEPKAHUU 3I0POBbS U pabOTOCIIO-
COOHOCTH 4esoBeKa. B mociennue ropl 3HAYUTEILHOE BHUMAaHUE UCCIIE0OBATENCH TTPH-
BJICKAET BIMSHIE KaYEeCTBEHHOTO M KOJTMYECTBEHHOTO CHA Ha Halle (PU3NIECKOe COCTOSTHUE.
HccnenoBanust MOKa3bIBAIOT, YTO HEAOCTATOK CHA MOXKET IMTPUBECTH HE TOJBKO K YXYAIICHHUIO
HACTPOEHHS B PAOOTOCTIOCOOHOCTH, HO M K CEphE3HBIM (hu3nuecKkuM mpobiemam. B HacTos-
el CTaThe MBIl PACCMOTPHUM, KaK IMEHHO BIIMSICT COH HAa OPTaHHU3M, a TAKXKE BBIACHUM, Ka-
KM€ HETaTUBHBIC TIOCIIEICTBUS MOTYT BO3HUKHYTH B CIIydae XPOHHYECKOTO HEIOCHITAHHS.

Con genurcs Ha ABe BaxkHbIe ¢asbl: paza memienHoro cHa, uinu NREM-dasa (non-
rapid eye movement sleep), n ObICTpBIN coH, ni REM-da3a (rapid eye movement sleep).
MeieHHBIN COH JeNUTCs Ha YeThipe 3Tana. Koraa Mbl BXOJMM B CTaUIO JIETKOTO MEJICH-
HOTO CHa, TeMIIepaTrypa Tena OyneT naiaTh, akTHBHOCTh MO3ra 3ameisiercs. M korma Mbl
BCTyHaeM B INIyOOKHI MeJIJIEHHBIN COH (TPETHI M 4eTBEPTHIN ITAIlbl), BHE3AIIHO B HAILIEM
MO3Te BO3HUKAIOT MOIIHBIE AIEKTPUUECKUE BOITHBL. DAaKTUIECKH BOCCTAHABIUBACTCS HUMMY-
HUTET. [IOoMUMO 3TOTO, IPOMCXOTUT MEPECTPOrKa HAIICH CepIeIHO-COCYUCTON CUCTEMBI.
B Mo3re niryOoKkuil Me/UIEHHBIN COH IOMOTaeT coOpaTh BOCIIOMUHAHUS, 3aKPENUTh HEWPOH-
HbIe ceTH. B ¢aze ObIcTpOro cHa Mbl BUIUM SIPKHE CHBL. DJIEKTPUYECKasi akTHBHOCTh MO3Ta,
(haxTHYEeCKH, CHOBA ITOCTENICHHO TTOBBIIIACTCS, © MIMEHHO BO BpeMsi OBICTPOTO CHA MBI TIOJTY-
gaeM Oouiblie Bcero amornuii. O6e 3Tu a3bl HUKIMIHO MPOXOIAT B opranusme. Bech muki
nepexoa OHOM (a3bl B IPYTYIO COCTABIAET OKOJIO 90 MUHYT, TO €CTh HAIll COH COCTOUT M3
90-MuHYTHBIX IIUKJIOB. HO cOOTHOIIEHNE MeIUIEHHOTO U OBICTPOTO CHA pa3Hoe. B mepBrie
2/3 HOuM, KaK MPaBHIIO, IPEBATMPYET MEICHHBIN coH. Korna HacTynaer nmocieasss TpeTh,
TO OaJlaHC CMENIAETCS B CTOPOHY OBICTPOTO CHA, M TEHEePh OONBITHHCTBO 90-MUHYTHBIX IIU-
KJIOB BKJTIOUAET OOJIbIIEe YHCIIO CTaIuil OBICTPOTO CHA WJIM CHA CHOBHUJICHHH, a TAK)KE BTO-
poIii cTaiMK MEIJICHHOTO CHA, ero Oosiee JIErkol (opMbl. Eciiu 4emoBek 3a9acTyro JTOKHUTCS
B 10:00 Beuepa u npockinaetcs B 6:00 yTpa, TO IPOAOIKUTEIBHOCTD CHA COCTABIISET 8 Ya-
coB. Ecnu ke BIpyT cTano HeoOXoquMMO BCTAaTh OpaHblIe U OH mpockimaeTcs B 4:00, a He
B 6:00 yTpa, TO CKOJIbKO CHA Ha caMoM Jiese Oyaet notepsino? JIBa yaca u3 BOCbMUYACOBO-
rO HOYHOTO CHA, 4yTO 03Ha4yaeT norepro 20 % cHa. ITo yTBEpkKIAECHUE U BEPHO, U OJTHOBPE-
MeHHO HeBepHO. byner notepsino 20 % cHa, TOCKoIbKY 00JIbIlIasi 4acTh OBICTPOrO CHA IPU-
XOIUTCS KO BTOPOH TTOJIOBUHE HOYH, 0COOCHHO Ha IMOCIIEIHNE HECKOIBKO YacOB, TO MOXKET
ob1Th ToTepstHo 60—70 % cHa.

310pOBEII COH CUMTAETCSI 3aJI0TOM ycIiexa B Kapbepe, yuéoe u xu3Hu. [Ipu coBpemen-
HOM YKJIa/Ie )KM3HH Ha 4eJIoBeKa UAET OONBIION TTOTOK HH(POPMAIIUH, KOTOpasi HaKaruInBa-
€TCsl B MO3Te B TeueHue aHsA. HyxxHas mHpOpManus 3aloMHHACTCS HAJONITO, @ HEHY)KHAS
Kak ObI «CTHpaeTcs» u3 maMsaTu. [IpogomKUTenbHOCTh CHA JJOJKHA COCTABIISATH IPUMEP-
HO 8 4acoB, a 3aBUCUT OHA OT (PAKTOPOB IICUXUYECKOTO, (PHU3UIECKOTO COCTOSTHUS 3/10pPO-
BbS UEJIOBEKA M XapaKTepa ero AesTenbHOCTH. COH COCTaBIAET OOMBIIYIO YAaCTh €T0 KU3HHU.
Ecnu genoBek cTpagaer O6CCOHHHIIECH MIIM BOOOIIE TONTO HE CIHUT, OH MOXKET IMOTUOHYTh.
YMCTBEHHBIH TPYI, AITUTEIHHBIE SMOIMOHAIBHBIE TEPEHANPSKEHHS, OOIBIION MTOTOK MH-
(dbopmanuu SBISIOTCS MPUYMHAME HapymieHus cHa [3].

KagecTBO M MpOIOKUTEIFHOCTS CHA 3aBUCST OT MHOTHX (JaKTOPOB: BO3pacTa, 00-
pasa KU3HH, COCTOSHHS 3I0POBbs, a TAKXKe MUTAHMS U CTETICHH Harpy3ku. Kpome Toro,

4



Pusmyeckan Ky/1bTypa 1 340pOBbe Codua. 2025. N2 1

Ha Ka4eCTBO CHa BIUSAIOT U BHEIIHUE (DAKTOPHI: IIIyM, BpeMs To/ia, TEMIEpaTypa BO3ayxa.
Hapyienue aMtenbHOCTH CHa cunuTaeTcs (pakTopoM pUcKa, KOTOPbI B HEKOTOPBIX CIIy-
qasX MOXKET MPUBOJIUTH K ObecconHuIle. COrIacHO UCCIIEOBAHUAM, KOJMUYECTBO YacOB CHA
CWJIBHO BIIMSIET HAa aKTUBHOCTH B TeueHUe THA. Hegochlnanue mpuBOIUT K KOTHUTHBHBIM
HapyuieHus M. ExxelHeBHOE HeZloChINIaHue BEAET K HAKAIIMBAEMOMY C KaK/bIM MOCIe/Ty-
IOIUM JHEM CHIKEHHIO TIPOU3BOAUTENBHOCTH Tpyaa. dusndeckas akTHUBHOCTH OyzieT na-
JIaTh MPSMO MPOMOPIIMOHATIBHO KOJIMYECTBY HEAOCTaTKa cHa [1].

Jlaxke mmociie oTHO#M 0€CCOHHOM HOYH, KOTOpas CIIy4aach B )KM3HU MPAKTHUECKH Y Kaxk-
JIOTO YeJIOBEKa, MOSBISETCS YCTaI0CTh, CHI)KAETCSA KOHIICHTPAIUsl BHUMAaHUS, BOSHUKAIOT
TPYIHOCTH CO CJIOKHOM JIeATeNbHOCThI0. ECiiu He cnaTh ABe-TpH HOUYH, TO HapyIlIaeTcs KO-
OpIMHAIMA ABWKEHUN U (OKYCHPOBKaA 3peHHs. B nanpHeiinem nosBiastoTcs pa3apaxuTeib-
HOCTb, 3aMe/IJIEHUE JABM)KEHUN, HEUETKOCTh Peut, TAJTIOLMHAIIMY, CTPAHHOCTH B TIOBEIe-
HuH. YenoBek He MOXKET MOAIEpKUBATh Oecey, CTAaHOBUTCS Oe3pa3inyeH K OKpYKaroleMy
MHPY, BOZHUKAIOT TPYTHOCTH B COBEPIICHUHN MPOCTEUIINX Aen [2].

Henocrarok cHa — cieicTBUE MOCTOSIHHOTO HEJJOCBHITTAHUSI — BBIXOJIUT JAJIEKO 3a paM-
KM MIPOCTOT0 YyBCTBA ycTajgocTu. OH OKa3bIBA€T 3HAYUTEIHHOE BIUSHUE HA KOTHUTHBHbIE
(GYHKIMH, TPUBOAS K TPYIHOCTSIM C KOHIIEHTpAalllel BHUMaHus, IpoBaJiaM B aMsITH U Ha-
PYLIESHUIO TpOIecca MPUHATHUS PEILICHUH.

[Ipu HeoCkIMaHuy y JIIOEH cTapIiero Bo3pacTa BOZHUKAET yrpo3a pa3BUTHUS UHCYIIb-
Ta, MJIOXON COH MOXET CIPOBOIMPOBATH OHKOJIOTHYECKHE 3a00IeBaHusl, CHIYKAETCS UyB-
CTBUTEJIBHOCTb K MHCYJIMHY, YTO MPUBOJIUT K caxapHOMy auabdety. [Ipu xpoHrnueckom He-
JIOCBHIMIAHNY Y Y€JI0BEKa MOBBIIIAETCS apTepHalibHOE AaBJICHHE, Pa3BUBAETCS aTEPOCKIIEPO3.
HemarnoBaxkHy1o posib UTPaeT COH B KU3HU MOJIOZOT0, PACTYIIETO M Pa3BUBAIOIIETOCs Opra-
HU3Ma — IIPY HEJIOCHINIaHUH Y TIOAPOCTKA MOHMKAETCS IMMYHUTET, BO3HUKAET IJI0Xast BOC-
MIPUUMYUBOCTH UHGOPMAIIH HA YPOKE, CHIYKAETCS yCIIEBAEMOCTh, MOSBIISETCS arpeccuB-
HOCTb, Pa3ApaKUTEILHOCTh, TAKOE COCTOSTHUE HAOMIOAAeTCs U TP U30BITKE CHA [3].

T'opmoHanbHBI AUcOanaHc, BHI3BAaHHBIM HETOCTATKOM CHA, YaCTO MPUBOIMT K TATE K HE3-
JIOpOBOI MHIIIE, YTO CIIOCOOCTBYET YBEIMUEHHUIO Beca U HapylIeHHI0 0OMeHa BellecTB. B cBoto
o4epeib 3TO MOBBIIIAET PUCK PA3BUTHS TAKUX XPOHHUUECKHUX 3a00JI€BaHU, KaK OKUpPEHHE,
nuabeT u ceplieuHo-cocyaucThie 3aboneBanus. [locaencTBus HeqoCTaTKa CHA BBIXOJAT 3a
pPaMKH OTAEITHHOTO YeJIOBEeKa M PacIpOCTPaHSIOTCS Ha OOIIECTBO, BIMSS Ha TPOU3BOAUTEb-
HOCTb Tpy/a, 0€30MacHOCTh Ha pabodyeM MecTe M O0IIee COCTOSHUE 3/I0POBhs HACEIICHHUS.

KauecTBeHHBI COH — 3TO OCHOBHAsi HEOOXOAMMOCTD ISl ICUXUYECKOTO U (PU3NYECKO-
ro 6marononyyusi. Korma Mbl TOBOpHM O CHE, OApPa3yMeEBAEM HE MPOCTO OTHABIX: COH 00e-
CIIEYUBAET ONTUMaJIbHOE (DYHKIIMOHUPOBAHUE HAIIETO OPraHU3Ma. 3aMbICcIIoBaTas B3auMO-
CBSI3b MEXK/y CHOM M HAllUMU (PU3UOJIOTUYECKUMH TpolieccaMy MOAUYEPKUBAET KPUTHYE-
CKYIO pOJIb KaU€CTBEHHOT'O OT/IbIXa B MOJIEPKaHUU (DU3HUECKOTO 3/I0POBbS Ha MHKE.

Bo Bpems cHa B Hallem opranu3Me MPOUCXOAUT PsiJl BAXKHEHIINX MPOLIECCOB, KOTO-
pbie criocoOCTBYIOT 001IeMy Onmarononyunto. OQuH U3 KIIFOUEBBIX aCMIEKTOB — BOCCTAHOB-
JIeHNe UMMYHHOM crucTeMbl. Bo Bpemsi cHa opraHu3M BBIJIEISIET HUTOKUHBI — OCJIKH, UTpa-
IOIIUE BAKHEHIIIYIO POJIb B UMMMYHHOM OTBETE Ha MH(PEKIUU U BOCMAJICHHsI. DTO 03HAUYAET,
YTO XOPOIIUH COH — HE MPOCTO OUIYIIEHHE OOAPOCTH, OH AKTUBHO MOJJICPKUBAET UMMYH-
HYIO CUCTEMY, IOMOTas HaM MPOTUBOCTOSTH OOJIE3HIM, oOecreunBasi HaAEKHYIO 3aIIUTy
OT BHEUIHUX yTPO3.

Kpome Toro, Henb3s epeolieHuTh pojlb CHA B PETYIISLUN FOpMOHaIbHOTO hoHa. ['opMoH
pocCTa, OTBEUAIOIINI 32 TaKKE Ba)KHbIE MTPOIIECCHI, KAK BOCCTAHOBJIEHUE MBIIIIL U 00111ee
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pa3BUTHE OpPraHU3Ma, B MEPBYIO OUYepe/b BbIAEISETCS BO BpeMs IyOokoro cHa. B cBoro
ouyepe/ib HeI0CTaTOYHBIN COH MOXET HapyUIUTh OalaHC KOPTU30Ja, TOPMOHA PETYIALNH
cTpecca, 4To MPUBEAET K MOBBIIICHUIO YPOBHS CTpecca U MOTEHIIMAIBHBIM JOJITOCPOYHBIM
npo6iemMam co 310poBbeM. [1o cyTH, HOUHbIE Yachl, KOTOPbIE MBI IPOBOIUM BO CHE, HE SIB-
JISFOTCS TACCUBHBIMU; 3TO TMHAMUYHAS U Ba)KHAS 4aCTh MOAJIEPKaHUs XPYTIKOTO paBHOBE-
cusi, He00XOIUMOTO ISl ONITUMAIILHOTO (PU3HUECKOTO 3/I0POBbsI [4].

Jliis obecrnieyeHus: CHOKOMHOTO ¥ BOCCTAHABIMBAIOLIETO CHA OYE€Hb BaXKHO C(OPMUPO-
BaTh 3/I0POBBIE MPUBHIUKH CHA. [[pUBBIUKA JIOKUTHCS CIIaTh U MPOCHINATHCS B OJTHO U TO K€
BpeMs KaX/IbIi I€Hb, JaKe B BHIXOJIHBIE, TOMOTa€T CUHXPOHU3UPOBATh BHYTPEHHHUE YaChI
HAIIIETO OPraHK3Ma, U3BECTHBIEC KaK IUPKAIHBIM PUTM. DTO TIO3BOJISET OpraHU3My IIPEIBU-
JIeTh, KOT/Ia MIOpa 3achlaTh, a KOTJa — IPOCKINAThCS, YTO AeaeT BECh LIMKI CHA U OOIPCTBO-
BaHMsI Oosiee 3PPEKTUBHBIM M Pe3y/IbTaTUBHBIM. ONITUMM3AIUS TAKOTO (haKTOpa, KaK TeM-
neparypa B KOMHaTe (B Hell He JIOJIKHO OBITh HU CIIMIIKOM >KapKO, HU CIIUIIKOM XOJIOZHO),
obecrieunT KoM(POpT, HEOOXOTUMBIH JJII KPETKOTO cHA. He MeHee Ba)KHO yIpaBisiTh OCBE-
HIEHHOCTHIO: MPUITYILIEHUE CBETA MO0 Mepe MpUOIMKEHHUSI BpEMEHH 0TX0/1a KO CHY CUTHa-
JTU3UPYET HALlleMy OpPTraHU3MY, YTO TIOpa TOTOBUTHCS KO CHY.

JtonsiM ¢ OTHOCUTENBHO OOJIBIION MPOAOTKUTEIBHOCTHIO CHA JJISI YBEIUUYEHUS €T0
3¢ (HEeKTUBHOCTH U Ka4yeCTBA CTOUT aJalTHPOBATh PACIOPAIOK JHS K LIUPKATHOMY PUTMY.
buonornyeckue yacel, WM HUPKATHBIA PUTM, KOHTPOJIHUPYIOTCS HAPSAMYIO MEJTaTOHUHOM,
KOTOPBII B CBOIO OYEPEIh IIPU MOBBIIIEHHON KOHIEHTPAIMK B BEUEpHEE BPEeMs YIIy4dIlIaeT
MIPOLIECC 3aChIMaHMs.

CornacHo ucciae0BaHUAM, KOJIMYECTBO YaCOB CHA, KOTOPOE Mbl MOXKEM cebe M03BO-
JUTH B HOYHOE BpEMs, CUJIHHO BIUSET Ha MPOU3BOIUTEIBHOCTD TPY/a KaK B TEUEHUE ClIe-
JYIOILETO JHS, TaK U B HepanékoM Oyayiem. [Ipu HopMalibHOM KOJTHUYECTBE 4aCOB HOYHOTO
cHa (7—8 yacoB) exeHEeBHAs MPOU3BOIUTENLHOCTD TPY/la COXPaHIETCs Ha BBICOKOM U CTa-
OWJIBHOM ypOBHE.

[TokazaHo, 4yTO HapyIIeHUE WM HEIOCTAaTOK CHA HEOIAaronpusITHO CKa3bIBAIOTCS Ha ca-
MOYYBCTBHH YEJIOBEKA, PU HEJTOCHIIAHUU MO3T TepsET YacTh TKaHH; YTOOBI U30€KaTh Mo-
N0OHOE BIUSHUE, CIEAYET MPUAEPKUBATHCS 37J0POBOr0 00pa3a KU3HH. YeToBeK, KOTOPbIi
coOroaeT 3710pOBBIi 00pa3 JKU3HU U CIEANT 32 CBOUM MOPAIBHBIM U (PU3HMUECKUM COCTO-
STHHEM (B YaCTHOCTH, COCTOSIHUEM CHA), MOXKET M30eXaTh HeraTUBHBIX A(()EKTOB B ClTydae
ero HepocTarka. CoH cocTaBisieT 1/3 Beei )U3HU YeTTOBEKa, M €CIIM YeJIOBEK CTpaiaeT oec-
COHHMIIEH UJTU JOJTO HE CIHT, OH MOXKET NOTHOHYTh. OrpOMHYIO pOJib B HAPYIIEHUH CHA
urparoT (akTophl BHEIIHEH Cpeibl: TeMIlepaTypa BO3yXa, HEOCTaTOK KUCIOpoaa U Jip.
[TpunepxuBasich 310pOBOTo 00pasa )KU3HHU, JIFOAU BIOIHE CIIOCOOHBI BBIMTH U3 30HBI PUCKA.

[TomHOIIEHHBIN COH MPEACTABIAET COO0M HEOOXOAUMYIO YacTh KM3HHU M BOKHEUIITHI
(hakTop, CIOCOOCTBYIONIHI cOATaHCUPOBAHHOMY (DH3UYECKOMY, TICUXOJIOTHIECKOMY B YM-
CTBEHHOMY COCTOSIHMIO 4esioBeka. ObecneunBasi MOCTOSIHHBIN UK CHA (JIOXKach U Mpo-
CBINIAsACh B OJTHO BPEMSI), YEJIOBEK yIy4IIaeT KauecTBO kU3HU. COH TaKKe UTPAaeT BaXKHYIO
POJIb B CIIOPTUBHBIX TOCTHKEHUSX U BOCCTAHOBJICHUN (PU3NYECKOTO COCTOSHUS CIIOPTCME-
HOB, JJI1 KOTOPBIX BecbMa HE0OX0JUMO HaOII0/1aTh 32 KaY€CTBOM U KOJIMYECTBOM CBOETO
CHa, 0COOEHHO B MIEPHObI MHTCHCUBHBIX TPEHUPOBOK M COPEBHOBAHUMN. 3I0POBBIN U TOJI-
HOIICHHBIN COH CTUMYJIMPYET BOCCTAHOBIIEHUE PECYPCOB UEJIOBEKa, MOAIEP)KaHHUE 3/10PO-
BOTO Beca M yaydIaeT 0OMeH BeniecTB. Bo BpeMs CHa KJIETKH BBIpaOATHIBAIOT OO Oe-
Ka, BBIBOASTCS] TOKCUHBI, IPUYHHSIIONINE BPE YEIOBEKY, pacipeensieTcss KpoBb 110 BCEMY
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opranusMy. Ciie1oBaTeIbHO, COH SIBISIETCS HEOTHEMIIEMON YacThIO 37J0POBOTO 00pasa xKu3-
HU 1 HE0OX0IHUM JIJIsl 00ecTieueHns BCeX KU3HEHHO BaKHBIX (PYHKIMI OpraHu3Ma.
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O6HqHLH?I CUTapeTHBIH JAbIM HAHOCHUT BpPeJ MPAKTHYECKHU KaXKJIOMy OpraHy Tejia U sB-
JII€TCSl OCHOBHOM MPUYMHOM CMEPTH B MUpE. Pe3ynbTarsl AECATUIETHUX UCCIIEIOBAHUI TTO-
Ka3bIBaIOT €T0 CBSI3b C HEKOTOPHIMH 3a0oneBaHusIMHU. [IInpoko pexaamupyemble 3JeKTPOH-
HbIE CUCTEMBbI JOCTABKM HUKOTHHA, TaKue Kak 3MeKTpoHHbIe curapetsl (3C), 10CTyMHbI
JaXkKe ¢ BBICOKOM KOHIeHTparuel HukotuHa. B 2019 rony Tspkénas Bembika 3a001eBaHUS
nérkux (EVALI) nmpuBena Kk HECKOIBKUM CMEPTSIM, KOTOPbIE OBLIA BBI3BAaHBI TTIOBPEKIC-
HUEM JIETKHUX, CBSI3aHHBIM C UCIIOIb30BAHUEM DJIEKTPOHHBIX CUTAPET U (UJIH) BEHITMHTOBBIX
npoAykToB. HecMoTps Ha To, YTO TEHACHIIMS HCIOIb30BaHUS JIEKTPOHHBIX CUTapeT cpe-
JI1 TIOIPOCTKOB MPOJIOJIKAET PacTH, MH(GOPMAIIUH O BIUSHHUU JbIMA JIEKTPOHHBIX CUTApeT
Ha 37I0POBbE MOJIOCTHU pTa U 00IIee COCTOSHUE 30POBbs MO-MpeKHEMY Majio. B 3Toii cra-
Th€ MOJHUMAIOTCSI BOMPOCHI O BOBMOXKHBIX MOCIEACTBUSAX JIJISl 30POBbsS U3-3a UCIIOIB30-
BaHUS ANEKTPOHHBIX CUTAPET, a TAKXKE MOCIEICTBUAX JJI 310POBbSI BTOPUYHOTO U TPETh-
€ro JIbIMa y HEKypSIIHX.

W3ydeHne TeopeTHuecKoro Marepuasia no pU3nKko-XxMMHYECKHUM CBOMCTBAM JIEKTPOH-
HBIX CUTapeT M COCTaBa HUKOTHHOBBIX KUAKOCTEH, a Takke MHPOPMALIUU O BIUSHUU JbIMa
AIIEKTPOHHBIX CUTapeT Ha 3/10pOBbE MO3BOIMIIO 00paTUTh BHUMAaHKUE Ha CBOMCTBA OpraHu3-
Ma, CBSI3aHHBIE C UCTIOIBb30BaHUEM DIIEKTPOHHBIX CUTapeT, U chOPMyYIUpOBaTH COOTBETCTBY-
OII[UE BHIBOJBI.

Pa3Hble HayyHble U MEIUIIMHCKUE YUPEXKICHUS MMyTEM aHaJIN3a JaHHBIX U3 MEIUIIUH-
CKHUX KypHaJIOB U 0a3 naHubIX (eLibrary, PubMed, KubepJ/lenunxa), aHKeTUPOBAHUS U OTIPO-
COB, IPOBOAMMBIX CPEIM Pa3HBIX TPYIII HACEJIEHUS, a TaKXkKe J1a00paTOPHBIX UCCIeT0BaHHIMA
BJIMSIHHMSI KOMITOHEHTOB JIEKTPOHHBIX CUTapeT Ha OPraHU3M OLICHHUBAIOT BO3MO)KHBIE PUCKHI
BCJIE/ICTBHE UCTIOIb30BAHUSI AIEKTPOHHBIX CUTAPET.

DJEKTPOHHBIE CHTAaPEThl paboTAIOT OT OaTapeu, TeHEPUPYIOIIEH IEKTPHUECKHUIA TOK, KO-
TOPBIN 3aKUraeT HUTh HaKaja, pacloyIoKEHHYI0 Ha pacnbuinTese. 3ax kEHHAs HUTh HaKa-
J1a cnapseT KUAKOCTh B KapTPUJKE AIEKTPOHHOM cUTrapeThl, 00pasys aspo3oib. [Ipu sTom
3a)KUTaHHE HUTHU HaKalla IPUBOAUT K MEPEHOCY TSKENBIX METAJIOB U HAHOYACTHIL B a3PO-
30J1b, KOTOPBIM MOJKET MPOHUKHYTH B JIETKHE U MPUUUHUTH BPE. 370POBbIO.

Ecnu roBopuTh 0 cocTaBe KUIKOCTH JUIS ANEKTPOHHBIX CUTApET, TO B HEE BXOAT:

*  NPONMWICHNIHUKOIb (0T 55 10 62 %) — nmpo3pauHas Bsi3Kasi KUIKOCTh, KOTOpast SB-
JSieTCS pacTBOpUTENIEM JIJIsi MHOTHX BemlecTB. MlHorna (B 60see Kpenkux cocTaBax
AIIEKTPOHHBIX CUTAPET) MOXKET coiepkaThes 10 95 % storo Bemectsa. [Ipobiema
B TOM, 4TO Yy HEKOTOPBIX JIFOJIEH JaHHOE BEIIECTBO MOXKET BBI3BATh JJOCTATOUYHO CHUJIb-
HYIO aJuiepruto [2];

* mmuuepuH (ot 30 1o 35 %) — Takke BA3Kas Mpo3pavHas KUJIKOCTh, UMEIOIas He-
MHOTO CIIaJIKui BKYC (C Tped. glykys mepeBoauTes Kak «ciankui»). Ero nodasis-
0T, YTOOBI c/IeNIaTh KypeHue 0osiee MITKUM, IO3TOMY Map He TaK CHJIBHO pasapa-
’KaeT IMOJIOCTh pTa.

ApomaTtu3aTopsl B KUIKOCTSIX IS JICKTPOHHBIX CUTAPET MPEICTABIISIOT HE MEHBIIIYIO
yIrpo3y is 310poBba. [[o0aBiieHre apoMaTH3aTOPOB MPUBJIEKAET KYPUIIBIIIHMKOB M CHIKA-
€T BOCIIPHUSATHUE PUCKA JIECKTPOHHBIX CUTAPET MPEXK]IC BCETO CPEeIU MOJIOAEKH U HaYMHA-
IOIIUX KyPHJIBIIMKOB, YTO OTYACTH CIIOCOOCTBYET MUAEMHUOIOTHIECKON TEHICHIINHU HC-
MOJIB30BAHUS AIEKTPOHHBIX cUTapeT B MoJoa&xHou cpene. [lomoono PG/VG, aTu areHTsl
0003HaueHBI CITY)KOaMU IO HAJ30py B c(hepe 3ApaBOOXpaHEHHS U COIMATBLHOTO Pa3BUTHUS
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(FDA) kak 6e3Bpennbie (gras), OqHAKO JaHHBIE O 0€30MACHOCTH WX MHTAJSIIMOHHOTO BO3-
NeICTBUS OrpaHUYCHHBIE.

Hampumep, nuanerw (OytananoH win 2,3-0yTaHAMOH) MIPEACTABISIET COO0N XUMHYe-
CKO€ BEIIECTBO C MHTEHCUBHBIM MACIISIHUCTBIM BKYCOM, U3BECTHOE CBOEH JIErOYHOM TOK-
CHUYHOCTbIO, BBI3bIBAIOIIEH Uepe3 BAbIXaHHE OOIUTEPUPYIOLINI OPOHXUOIUT UIH «IIOMKOP-
HOBOE JIETKOE» Y paOOTHUKOB MUKPOBOJIHOBBIX EUei /7151 MONKOpHA. MHOTOUHCIIEHHBIE
UCCieI0BaHus YUEHBIX OOHAPY MM TUALETUI U €r0 TUKETOHOBBIM aHanor (2,3-neHTaH-
JTMOH) B KMJIKOCTAX JJi Beitna. OHaKo mpeanoiaraeMoe KoJIMueCTBEHHOE BO3/ICHCTBUE
JUKETOHOB B apOMATU3UPOBAHHBIX JEKTPOHHBIX CUrapeTax OCTaéTcsl HIKE, 4YeM y OObIY-
HbIX curapet. [1o oJjHOIi U3 OLIEHOK, KOJIMYECTBO JAUALIETHIIA, 00Pa3yIOIIErocsl B KauecTBe
MPOAYKTa JIerpajlalliy PH TOPEHUHU B TPAAUIIMOHHBIX cUraperax, MoxeT ObITh B 100 pa3
OoJblile, 4YeM B JIEKTPOHHBIX.

HukoTHH — eIMHCTBEHHOE BEIIECTBO B COCTABE KUAKOCTHU JUISL SJCKTPOHHBIX CUTAPET,
KoTOpoe mpu3HaéTcs BpeaHbIM. [Ipu 3ToM ciieyeT moHMMark, YTo ero NpucyTCTBUE CUMTA-
€TCsl IOTUYHBIM. DJIEKTPOHHBIE CUTAPETHI SBIISIOTCS CPEIACTBOM 3aMECTUTEILHON Tepanui,
yalle BCero uX HauMHal0T KypUThb T€ JIFOJU, KOTOPbIE OTKA3JIUCh OT TPAJAULIMOHHBIX CHUTa-
pet. [ToaTomMy Takoe BelecTBO HEOOXOAUMO, YTOOBI YEIOBEK, OTKA3bIBAIOIINICS OT Tabaka,
MOT u30exaTh PU3NYECKUX CTPaJaHUi, BBI3BAHHBIX OTCYTCTBUEM HUKOTHHA. Ero Hanuuue
HY>KHO U JUIsl TOsIBJICHUS d(pdeKTa TPOTXUTa WIH «yAapa Mo Topiy», KOTOPBIA MposBIseT-
Csl B pa3ipakeHUU HEPBHBIX OKOHYAHUM, PACIIOJI0KEHHBIX B BEPXHUX JbIXaTEIbHBIX MYyTAX.
3a c4€T ATOro YeNOBEK MOTYYaeT YAOBOIbCTBHE OT KYPEHHS.

B 0OBIYHBIX ¥ ANIEKTPOHHBIX CUTapETaX HUKOTHH SIBJISETCS OCHOBHBIM XUMUYECKUM KOM-
MTOHEHTOM, OTBETCTBEHHBIM 3a MPUBBIKaHHE K TabauyHbIM u3aenusaMm. [1lo maHHbIM Ipou3Bo-
JUTENEH AIEKTPOHHBIX CUTAPET, OJJHO BEHII-YCTPONHCTBO MOXKET COAECPKATh CTOJILKO e HU-
KOTHHA, CKOJIbKO Mayka u3 20 oObruHbIX curaper. HenaBHee nccienoBanue, npoBeaEHHOE
CUCTEMOMH oTcliexuBaHus n3MeHEHHBIX NaHHBIX (CDC), nokazano, yto 99 % 31eKTpOHHbBIX
curapert, npogaBaeMbix B CIIIA, conepxar HUKOTHH. OTMEUEHO, YTO HAa HEKOTOPBIX ITH-
KETKax He YKa3bIBaeTCsl, COIEPKaT JIU CUTapeThl HUKOTUH, & HEKOTOPbIE U3 HUX MPOJAIOTCS
¢ ykazanueM 0 % HHUKOTHHA, XOTSI OHU €ro cozepkar. Mcnonb30BaHne BEUI-yCTPOUCTB, CO-
JepKaluX HUKOTHH, B TOJPOCTKOBOM BO3PAcTe MOXKET HAPYyIIUTh YaCTH MO3ra, OTBEYAlO-
e 3a BHUMaHue, o0y4eHne, HAaCTPOCHHE U KOHTPOJIb UMITYJIbCOB. MO3T POAOIKAET pas-
BUBATHCS PUMEPHO /10 25 JIET, U KaXIbli pa3, Koraa co31aéTcs HOBOE€ BOCIIOMUHAHUE UITH
yCBauBaETCsl HOBBIN HaBBIK, MEXKIY HEHpoHAMU 00pa3yroTcs 0ojiee CHIIbHBIE CUHAICHI, Ha
(bopMupoBaHUE KOTOPBIX MOXKET OTPUIATETILHO BIUSATh HUKOTHH.

Kak Obl HU yOex1a11 TPOU3BOJUTENN O OE3BPEIHOCTH YCTPOUCTB AIIEKTPOHHBIX CUTa-
peT, B cllydyae aKTUBHOTO MCIOJIb30BAHUS OHH MPEICTABISIOT OOJBIIYIO YIPO3y AJIS 3/10-
poBbs [2]. UccnenoBanust MOKa3bIBAIOT, YTO UCIIOIB30BAHUE DJICKTPOHHBIX CUTAPET MOXKET
MIPUBECTH K:

*  Pa3BUTHIO HUKOTHHOBOW 3aBUCHUMOCTH;

*  3a00JIEBaHUSIM JIBIXATEIBHOM, CEPCYHO-COCYIUCTON U TTUIIICBAPUTEILHON CUCTEM;

*  TIOBBIIIEHHOMY YPOBHIO apeHAIMHA ¥ OKUCJIUTEILHOTO CTPECCa, YBEINIHBATOIIIE-

MY PHUCK CEpJIE€YHO-COCYAUCTHIX 3a00eBaHuil [4].

AMepUKaHCKHE YUE€HBIC POBETU HKCIIEPUMEHT, B KOTOPOM OHM HAOJIO[aIH 32 310PO-
BbEM 23 PETySPHBIX MMOJIH30BATEICH AMEKTPOHHBIX CUTAPET, MCIIOIb30BABIINX 3TH YCTPO-
CTBa, KaK MUHIMYM, B TCUCHHE TOJ1a, a Takxke 19 uenoBek, HUKOT/Ia He YIOTPEOISIBITUX HU-
Kakue curapetsl. Bo3pact no6poBosblieB coctasisit oT 21 rona 10 45 net. BoissicHuiocs,

10
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YTO YYaCTHUKH MEPBOM TPYIIBI 3HAYUTEIHHO Yallle JEMOHCTPUPOBAIN TOBBIIICHHBIH ypo-
BEHb aJIpCHAJIMHA B CEP/IIE U YBEJIIMUYEHHBIN OKCHUIATUBHBIN CTPECC. ITO XOPOIIIO U3BECT-
HbI€ MEXaHU3MBbI, KOTOPbIE YBEIMYUBAIOT PUCK CEPJIEUHO-COCYAUCTHIX 3a00JIeBaHUH Y JIIO-
OuTeNei OOBIYHBIX CUTAPET.

Oco0eHHO AMEKTPOHHAS CUrapeTa cTaja MoJIb30BaThCs MOMYISIPHOCTHIO CPEAN TOAPOCT-
kOB [5]. Ha ceromusinmauii 1€Hb 3JEKTPOHHBIC CUTAPETHI MPOOYIOT JaKe T€, KTO HU pa3y He
Opai B pyKH CUTapeTy, KOMy HE HY>KHO OOpPOTbCS C 3aBUCHMOCTBIO, HO, HE 33/[yMbIBAsICh,
MOJIO/IbIE JTIOIU MPOOYIOT AJIEKTPOHHBIE CUTAPEThl U MPUOOPETAIOT HOBYIO 3aBUCUMOCTD.
CormnacHo naHHbeIM cTatucTuky, B 2011 roxy okosno 1,5 % y4ammxcst Kypuiu 3J€KTpOHHbIE
curapertsl, a k 2015 rogy 3ToT nmokasaresns Bbpoc 110 16 %.

[Tpu ynotpebraeHnn >IeKTPOHHBIX CUTapeT MOAPOCTKAMU YXYAIIAETCS MPEXKIE BCEro UX
YMCTBEHHAsI aKTUBHOCTh. ITOT 3(h(PEKT MOKHO YBUAETH [0 CHUKEHHUIO YPOBHSA UX yCIIeBa-
€MOCTH B LIKOJIE, (PU3HMUECKUX BO3MOXXHOCTEH MPH 3aHATHH CIIOPTOM U Mpouemy. Pe6EHok
Yalie BCEro CTAHOBUTCS 0€3 MPUYMHBI pa3ApaxKUTEIbHBIM, Y HETO PE3KO MEHSIETCS] HaCcTpoO-
€HHe, HAaUMHAIOTCS TPOOJIEMBI C OpraHaMHU JbIXaTeIbHONU CUCTEMBI.

BcemupHnoii opranu3zanyeii 3paBooxpaHeHus ObLIO Pa3MEIIEHO COOOIIEHHE O TOM, YTO
0€301MacHOCTh AJIEKTPOHHBIX CUTApeT HE SABJIsIeTCs NoATBepkAEHHON. Kpome Toro, oueBu-
JIeH TOT (haKT, YTO KypeHHUE INEKTPOHHON CUrapeThl He H30aBIIseT OT MCUXOJIOTHYEeCKOH 3a-
BHUCHUMOCTH, KOTOpasi BO3HUKAET y KypuibIiMKa. M3yuenue myOiaukaluii mo reme nokasano
pacnpocTpaHEHHOCTh UCTIOIB30BaHUS SJIEKTPOHHBIX CUTapeT, 0COOCHHOCTH X BIMSHUS Ha
MOJIOJION OpraHu3M, BO3MOXXHOCTb (POPMHUPOBAHMSI HUKOTHHOBOM 3aBUCUMOCTH Y KypUJIb-
IIMKOB AJIEKTPOHHBIX CUTAPET, MOSBICHUE Psiia 3a00JIeBaHUI IbIXaTeNbHOM, CeplIedHO-CO-
CYIMCTOM W TUIIIEBAPUTEIIBHON CUCTEM U JAPYTruX 3aboneBanuit [3].

Pesynbrarsl 0030pa Mmokasaiy BIUSHHUE TOCTYITHOCTH IEKTPOHHBIX CUTapeT, KOTOPBIE MO-
JIOZIbIE JIFOIM MOTJIM KYPHUTb HE TOJBKO JI0Ma, HO U B OOIIECTBEHHBIX MECTaX. DJIEKTPOHHbBIE
CUTapeThl U BEIIECTBA, COJEPIKAIINECs B MAPEHNUHN, MHOTHE U3 KOTOPBIX SBIISIOTCS KaHIle-
poreHaMH, ClIOCOOHBI HETaTUBHO BIUATH Ha (hOpMUpPOBaHUE 3a00JIEBaHUI Y KYPHIIBLIHKOB.
OtmeueHa HelocTaTouHask HH(OOPMUPOBAHHOCTH MOJIOAEKH O HETAaTUBHBIX MOCIEACTBHIX
yHnoTpeOaeHHs! IEKTPOHHBIX CUTapET.

BbiBoabI. DIIeKTPOHHBIE CUTAPETHI PEKIAMUPYIOTCS Kak «0ojee Oe30macHas» anbTep-
HaTHBa OOBIYHBIM CHUTApEeTaM U KaK CPEICTBO OTKa3a OT KypEeHHs.

Kuakoctu 175 BEMNoB cofepxkar pa3Hble XUMUYECKHE BEIIECTBA, BKIIOUAs TPOIUIICH-
[JIMKOJIb, PACTUTENbHBIN IIUIEPUH U apoMaTH3aTopsl. [Ipu HarpeBaHUU 3TH KOMIIOHEHTHI
MOTYT pasjlaraTbCsi 1 00pa30BBIBaTh TOKCUUHbBIE COSANHEHUS, TaKNe KaK (OpMalibIeru
U aKposieuH. Bpixanue mapa MOXKeT BbI3bIBAaTh BOCIIAJICHUE bIXaTeNIbHBIX MyTEH U ApyTue
pecnupaTopHble MPOOIEMBI, ATO TAK)KE MOXKET IMPUBECTH K TAKUM 00Jiee CephE3HBIM TTPOOIIe-
MaM, Kak pak ropia. Hekotopble nccienoBaHus CBI3bIBAIOT BEHIHUHT C KaIlLJIEM, OBIIIKON
U YXyJIIIEHUEeM COCTOSTHUS NErKkuX. HUKOTHH U conepikaluecs B cUraperax Apyrue XuMu-
YeCKHe BEIeCTBa MOTYT MOBBILIATh apTepHalIbHOE JIaBJICHHUE U YBEINUNBaTh PUCK Cepey-
HO-COCYZIUCTBIX 3200JIeBaHU.

Jliis oGecnieueHus 310pOBbecOEPEIKEHHS TOIPOCTKOB U MOJIOAEKN HEOOXOIUMBI CTPOTOE
coOJII0ZIeHNE CYIIECTBYIOUINX 3aKOHO/IaTeNIbHBIX OTPaHUYeHU, BBITIOIHEHUE MEp, OTpaHHU-
YUBAIOUIUX MPOJAXKY MIEKTPOHHBIX CUTAPET U X peKamy, a Takke pazpaboTka U peau-
3a1us Uil 1eTel, MOAPOCTKOB U MOJIOAEKH MPOPHIAKTUYECKUX POrpaMM B yUPEKICHU-
sx oopazoBanus [3]. [Ipodunakrudeckre mporpaMmMbl, peaan3zyemMbie B 00pa3oBaTeIbHbIX
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OpraHu3aIusix, J0HKHBI CoAepKaTh HHPOPMALIUIO O BIMSHUU AJIEKTPOHHBIX CUTApeT Ha
3I0POBBE U O BO3MOXKHBIX MOCJIEICTBUSAX MPU HECOOIIOCHUH OTpaHUUUTEIBHBIX Mep [1].
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COBpeMeHHHe po0GsieMbl PU3NYECKOTO PA3BUTHUS MOJIOAEKH BBI3BIBAIOT BCE OOIb-
iee OeCrOKOMCTBO cpein YUEHBIX, MEaroroB M CIEUANINCTOB B 001acTH CIIOPTA U 3/10pO-
Bbsi. CHIDKEHHE YPOBHS (DM3NYECKON aKTUBHOCTH, POCT YHCJIA JIFONIEH ¢ O)KHPEHUEM U He-
JI0CTAaTOYHO Pa3BUTHIE JBUTATEIbHbIEC HABBIKY MTPEICTABISAIOT CO0O0M 3HAUNTENbHBIE BBI30BBI
st obmectBa. Guznyeckas akTHBHOCTH OJIATOTBOPHO BIIMSET HA 3I0pPOBbE HACETICHUS, CHU-
Kasi pPUCK TaKNX HEMH(EKIIMOHHBIX 3a00JIeBaHUM, KaK CepACYHO-COCYINUCThIE 3a00eBaHus,
nuaber 2-ro THMa U OHKOJIOTHYecKue 3a001eBaHus OTAeIbHBIX JIoKanu3auil. [lo janHbIM
BceMupHoO# opraHu3amnuu 31paBoOOXpaHeHUs JIFOIIM B Bo3pacTe 18—64 et Tpedyercs He
merHee 150-300 MuHYT U3HUYECKON HArpy3KH B HENEI0, OJJHAKO MHOTHE TTpeHeOperarT
STUMH peKOMEHAAIuUsIMH [3].

dusznyeckast MOAr0TOBKA MOJIOJIBIX JIFOAEH TaKKe MOXKET pacCMaTpUBaThCs KaK HHCTPY-
MEHT, KOTOPbIi BIOCIIEJICTBUU CIIOCOOEH 00eCeUnTh BCECTOPOHHEE Pa3BUTHE JTUUHOCTH.
Perynspubie gpusndeckre Harpy3Ku He TOJIBKO YKPEIUISIOT 310POBbE, HO U CIIOCOOCTBYIOT
Pa3BUTHIO TaKUX KIIIOUYEBBIX KAYECTB, KAK CAMOAMCIUILIINHA, YBEPEHHOCTh B ceOe, yMEeHue
paboTarh B KOMaH/JIe U LeJIeyCTPEMIIEHHOCTD. Yepes crnopT U (GU3NYECKy0 aKTUBHOCTh MO-
TOAEXb YUUTCS MPEOA0IeBaTh TPYAHOCTH, aalTUPOBATHCS K HOBBIM CUTYaIUsIM U CIIPaB-
JSTHCS ¢ HEyJlauaMH, YTO BayKHO ISl Pa3BUTHS TICUXOJIOTUYECKON YCTOMYUBOCTH U POPMH-
pOBaHMS TO3UTUBHOIO )KU3HEHHOTO MUPOBO33peHus [4, c. 86—87; 6, c. 255].

B nacrosiiiee BpeMs pacT€T HHTEpEC K MOJIEIISIM, MPEI0CTABISIIONIUM BO3MOKHOCTh
JOJITOCPOYHOTO CIIOPTUBHOTO pa3BUTHs Jitofiel. Takue cucTteMbl HapaBlieHbl Kak Ha J10-
CTHKEHHUE OBICTPBIX Pe3yJIbTaToOB B CIIOPTE, TaK U HA CO3aHKUE YCIOBUI ISl OAePKAHUS
3I0pOBbS U AKTUBHOCTHU Ha BCEX 3Talax >KU3HU yeroBeka. OCHOBHOE BHUMaHUE yemseT-
Csl MOCTIEIOBATENIbHOMY Pa3BUTHIO, IJI€ TPEHUPOBKH aJallTUPYIOTCS MOl MHAWBU Ty alIbHbIE
0COOEHHOCTH, MMO3BOJISAS KaX/I0OMY YeJIOBEKY HE3aBUCHUMO OT BO3pacTa U YPOBHS MOATOTOB-
KM YCIEIIIHO BOBJIEKAaThCs B (PU3MUECKYIO aKTUBHOCTH. [10100HbIE MOIEH TOTYEPKUBAIOT
BaYKHOCTh KOMIUIEKCHOT'O TIOAX0/Ia, T7Ie aKIIEHT JIeJIaeTCs He TOJIbKO Ha pa3BUTUH (u3Hue-
CKOM CHJIBI ¥ BBIHOCTTUBOCTH, HO U Ha (DOPMUPOBAHUU TPAMOTHOCTH B OTHOIIEHUHU CIIOPTA,
KoOpauHauK ¥ THOKocTH. CIIOPTUBHBIE HABBIKU, OCBOCHHBIE B MOJIOJIOM BO3pacTe, co3/1a-
10T IPOYHYIO OCHOBY JUISI TOAJIEP>KaHUsl aKTUBHOTO 00pa3a HU3HU B OyAyIIeM U CHUKAIOT
puck Tpasm [8, c. 5].

B nensix BeIsSIBIIEHUS ONTHUMAJIbHBIX METOJIOB, 00€CIIEUNBAIOIINX MOBHIIEHNHE (hr3nye-
CKOI aKTHUBHOCTH U Pa3BUTHE JUYHOCTHBIX Ka4yeCTB, HEOOXOIUMBIX ISl GOPMHUPOBAHUS
YCTOMYMBOIM MOTUBAIMH K aKTUBHOMY 00pa3y >KU3HHU, HAMU MIPOAHAIU3UPOBAHBI COBPEMEH-
HBI€ MOJIXO/IbI K PU3NYECKOMY PA3BUTHIO MOJIONIEKH U MPEIOKEHUS [0 UHTErPalluy 3TUX
MOJIEJIEN B €IMHYIO CUCTEMY.

B nanHOM uccrieoBaHNM UCTIONIB30BAINCh METO/IBI CPABHUTEIBHOTO aHAJIN3a, KPUTHYE-
CKU 0030p IUTEPATYPBl U METOJ] MOACIMPOBAHUS I pa3pabOoTKu UHTETPaTUBHON Mojie-
JIY I0OJITOCPOYHOTO CTIIOPTUBHOTO Pa3BUTHUS Monoa&xu. [IpoBenéH aHaIu3 TpaaulMOHHBIX
Y COBPEMEHHBIX MOJXO0/I0B K (PM3MUECKOMY BOCIUTAHUIO MOJIOAEKH HAa OCHOBE JaHHBIX,
MIPE/ICTABICHHBIX B pa00TaxX OTEUYECTBEHHBIX U 3apyO0eKHBIX HccienoBareneil. OCHOBHOE
BHHUMaHUE yAENAI0CH BBISIBICHUIO (PAKTOPOB, BIUSIONINX HAa MPUBEPKEHHOCTh CTY/IEHTOB
K pU3MUECKON aKTUBHOCTH.

TpaauuonHbie METOIbI GU3UYECKOM MOATOTOBKU CTYACHTOB B OCHOBHOM COCPEIOTO-
YeHbI Ha JJOCTH)KEHUU CTIOPTUBHBIX PE3YJIbTATOB U BBHITIOJIHEHUN YCTAHOBJICHHBIX HOpPMATH-
BOB. DTH MOAXO/IbI YaCTO BKJIOYAIOT CTPYKTYPUPOBAHHBIE TPEHUPOBKH, I/I€ aKLEHT JIETaeTCs
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Ha TEXHUYECKHE HABBIKU U (PU3HUECKHE YIPaKHEHUs, U HE BCETa CIOCOOCTBYIOT MOJIHO-
LIEHHOMY BOBJICYEHUIO BCEX CTY/IEHTOB, a TaKke (OPMUPOBAHUIO YCTOWYUBBIX MPUBBIUEK
K (hr3nueckoil akTUBHOCTHU Ha MPOTSKEHUU KHU3HU. [I0 MHEHMIO MHOTHX HCCIieIoBaTeNeH,
TaKhe METOJIbl MOTYT OBITh HEA0CTAaTOYHO 3 (HEKTUBHBIMU, TaK KaK HE YUUTHIBAIOT UH/IU-
BUJyaJbHbIE 0COOEHHOCTHU U pa3HOOOpa3Hble MOTPEOHOCTH CTYAEHTOB, YTO HETATUBHO CKa-
3BIBACTCS HA MX MOTHBAILIUM M Y4acTUH B 3aHsATUsX [11, c. 5].

OnHoil U3 KITIOYEBBIX XapaKTEPUCTUK TPAJAULIMOHHBIX MOXOI0B SBISETCS BBICOKUH aK-
LIEHT Ha MPeroaBaTeIbcKoM KOHTposie 00yueHus. [Ipu 3Tom Bce BaKHbIE pelIeHUs OTHOCH-
TEJBbHO Y4eOHOTO Mpoliecca MPUHUMAIOTCS TPENOAaBaTeNIeM U CTPOr0 UM KOHTPOIUPYIOTCA.
Tem He MeHee ATO MOXKET MPUBOAUTH K HETOCTATOUHOMY Pa3BUTHIO TMUHOCTHBIX U COIMAIIb-
HBIX HaBBIKOB, a TAK)KE CHIKATh 3aMHTEPECOBAHHOCTh M MOTHBAIIMIO CTYAEHTOB, 1OCKOJIb-
Ky OHU BBICTYIAIOT KaK MMaCCUBHbIE CIIOJHUTENH 3a/1aHNH, a He KaK aKTHBHbIE YYaCTHUKH,
OCO3HAIOIINE BaXHOCTh (PU3MUECKOI aKTUBHOCTHU ISl COOCTBEHHOTO 3/10pOBbs. B pesyib-
TaTe CTYIEHTHI MOTYT TE€PSATh UHTEPEC K 3aHITHIM, BUAS B HUX JIUIIL 00S3aTEIbHBIN JIie-
MEHT y4eOHOro mpoliecca, Ho He Cloco0 pa3BUTHS TUYHBIX HABBIKOB U MOJJEpKaHUS Gu-
3UYECKOro coctosiHus [9].

[IpenmMymiecTBOM TpaIUIIMOHHBIX MTOAXOJOB SABISIETCS CTAOMIBHOCTH U MpeJCcKa3ye-
MOCTb Pe3yJIbTaTOB, OAHAKO UCCIIEIOBAHUS MTOKA3bIBAIOT, YTO MIPOCTOE yyacTue B 3aHATH-
X (hU3HUECKOil KylIbTypoil He Bceraa BeIET K MOJMOKUTENbHBIM pe3ylbTaTaM U TpedyeTcs
puMeHeHue Oosee alanTUBHBIX U OPUEHTUPOBAHHBIX HA OTPEOHOCTU CTYAEHTOB METO-
noB oOyuenus [10].

HeoOxoauMocTs nepecMoTpa TpaAUIMOHHBIX TTOAX0A0B K (PU3NUECKOMY Pa3BUTHIO CTa-
HOBUTCS OU€BUIHON. Ba)kHO yuuTBIBaTh, YTO PU3NYECKask aKTUBHOCTbH JJOJKHA BOCIPUHU-
MaTbcs HE TOJIBKO KaK CPEACTBO TOCTHXKEHHSI CIOPTUBHBIX 1eJIeH, HO U KaK KIIFOUEBOM KOM-
MOHEHT 3JI0POBBS M OJIAronoyydns CTY/IEHTOB B UX JajbHEHIIeN KU3HU.

CoBpemeHHbIe TPOrpaMMbl (PU3NYECKOM MOATOTOBKU CTYAEHTOB CTPEMSTCS YUTH OT Tpa-
JTUIIMOHHOW HAIpPaBICHHOCTH Ha CIOPTUBHBIE TOCTHKEHUS U IEPEUTH K OoJiee BCECTOPOH-
HEMY MOAXOAY, OPUEHTHPOBAHHOMY Ha Pa3BUTHE 3/10POBbs, OOLIUX (PU3NUECKUX HABBIKOB
Y JTMYHOCTHBIX KayecTB. OCHOBHOM aKILIEHT JeNaeTcsl Ha MHAWBUYabHBIN MMOIX0 K 00Y-
YEeHHUI0, TIO3BOJIAIONIUI aJanTUPOBaTh GU3NYECKYI0 aKTUBHOCTD MOJI HOTPEOHOCTH KaskKJ0r0
cTyneHTa. Takue mporpamMMBbl CTaBAT miepe co0oit 3aaaqy (GOpMHUPOBAHUS MPUBBIYKY K (HU-
3MYE€CKOM aKTUBHOCTH, COXPAHAEMOMN Ha MPOTSHKEHUH BCeH KM3HU. COBpEMEHHBIE TTOIXObI
4acTO MCIOJIb3YIOT THOKHE METO/Ibl, B KOTOPHIX BHUMaHHE Y/IESETCs He TOJIBKO (puznye-
CKUM YIPaKHEHUSM, HO U TICUXOJIOTUYECKHUM acleKTaM 3[J0pOBbs CTYACHTOB. DTO BKIIIO-
yaeT B ce0sl BHEAPEHUE UTPOBBIX METO/IOB, UCTIOIb30BAHUE TEXHONOTHH. OJHUM U3 TaKUX
MIPUMEPOB SBJISETCS METOJIMKA KOOTIEPAaTUBHOTO 00y4eHus1, KoTopast (hoKycupyeTcs Ha pas-
BUTUU COLUATBHBIX U JINYHOCTHBIX HABBIKOB, a TAKXKE HAa B3aMMOJICUCTBUU MEXY CTY/IEH-
TaMH B TIporiecce Pu3nueckol akTuBHOCTH [7, ¢. 6-11; 12].

OnHUM U3 COBPEMEHHBIX MOIX0/I0B K MPETNOAABAHUIO TUCIUIUIMHBI (U3NYECKON KYyIIb-
TYPBI SBJISIETCS TAKXKE PA3BUTHE CAMOCTOSITEILHOCTH U IUCHUIUIHHBI CTYIEHTOB METO/IOM
MIPOBEJICHHS CAMOCTOSATENbHBIX 3aHATUN. B yCIOBHSIX OrpaHUYEHHOTO BPEMEHH, BbIJIEJICH-
HOTO Ha Y4eOHbIE 3aHATHS, CAMOCTOSITENIbHbIE TPEHUPOBKU CTAHOBSATCS BaXKHBIM JIEMEH-
TOM TOZJIepKaHusl PU3NUECKON aKTUBHOCTH U YKPEIUICHHUS 310pOBbs. J[J1s1 3TOT0 CTYyEeHThI
MOTy4aroT 0a30Bble 3HAHUS O TEXHHUKE BBIOTHEHUS YIIPaKHEHUH, TPUHIIUIAX POTPECCUB-
HOM Harpy3Ku, METoJ]aX CAaMOKOHTPOJIS U Mepax 0e30acHOCTH. DTH 3HaHUS OOBIYHO Tepe-
JIAOTCS Ha 00SI3aTENbHBIX 3aHATUAX MO (PU3HUECKON KYJIBTYpE U TOTONMHSIOTCS Y4eOHBIMU
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MOCOOMSMH, METOANYECKUMHU PEKOMEHAALNSAMU U CIIeHaIbHBIMU ITporpamMmmamu. BHauase
MIperoiaBaTeIy MOMOTalOT CTYIEHTaM COCTaBUTh IJIaH TPEHUPOBOK, aAalTUPOBAHHBIN K UX
YPOBHIO OATOTOBKH, COCTOSIHUIO 37I0pOBBS U 1esiM. Co BpeMEeHEM CTYIEHTHI ePeXosT
K CaMOCTOSITETbHOMY TUTAHHPOBAHUIO, CIIOCOOCTBYIOIIEMY (POPMUPOBAHUIO Y HUX MPUBBIY-
KM K peryasipHOi (U3NYeCKOi aKTUBHOCTH, YTO TIOJIOKHUTEIBHO BIUSET Ha UX (pU3nuecKkoe
Y TICUXWYECKOE 3I0POBbE, YIyUIllaeT cCaMOYyBCTBHE U NTOMOTAET YCIIEIIHO CIPaBIsATHCS
C aKaJIeMUYECKMMHM Harpy3kamu [5, c. 21-25].

[Toxoxkux 11emel MOYKHO JIOCTHYh TaKXKe U C IOMOIIBI0 (opM OHIIaitH-00y4YeHUs, KO-
TOPOE MPENICTABISIET COO0N COBpEMEHHBIN (hOpMaT, MMO3BOJISIONTUN CTy/IEHTaM 3aHUMAaTh-
sl CHOPTOM U (PM3MUYECKUMH YIIPAXKHEHUSIMH B YIOOHOE I HUX BpeMs U B yI0OHOM IS
HUX MecTe. DTOT MOAXO/ BKIIIOUAeT B ce0sl BUIeOMaTepHalibl, UHTEPAKTUBHBIE TIATQOPMBI,
BUPTYyaJIbHbIE TPEHUPOBKHU U KOHCYJIBTAIIUU C TIPENoaBaTessiMu, paciiupsieT J0CTYM K (u-
3UYECKOM aKTUBHOCTH JJISl CTYICHTOB C pa3HbIM YPOBHEM MOAT0oTOBKH. OHaH-PopmaT
MO3BOJISIET UHTETPUPOBATH MHIUBUIYaJIbHBIE TPOIPAMMbl, MOHUTOPUTH IIporpecc u ode-
CIIeYUBATh MOJJIEPHKKY B PEXKUME PEAIbHOTO BPEMEHH, YTO CIIOCOOCTBYET (hOPMUPOBAHHUIO
y CTYIEHTOB CAMOCTOSTEIbHOCTH U HAaBBIKOB CAMOKOHTPOJISI B BBITIOJIHEHUU (PU3NYECKUX
ynpaxkuenui [1, c. 28-29]. Takue METOIBI MOMOTAIOT CTYJICHTaM OCO3HABaTh BaKHOCTH (pH-
3MYECKOI aKTUBHOCTH HE TOJIKO B yueOHOE BpeMsi, HO U 3a €ro MpejesaMu, a 3T0 CTUMY-
TupyeT GopMHUPOBaHUE MPUBBIYEK 3I0POBOTO 00pa3a KU3HU. B oTianune oT TpaJuiiMoHHBIX
METO/IOB, COBPEMEHHBIE MOJIXOJIbI CTPEMSITCS K TOMY, YTOOBI KaXKIblii CTY/IEHT BHE 3aBUCH-
MOCTH OT YPOBHS IMOATOTOBKY HAIIEN CBOIO MOTHBAIUIO U MHTEPEC K 3aHSITHUSIM CIIOPTOM.
Bonee Toro, oHM criocoOCTBYIOT YKPEMIICHUIO PU3NYECKOTO U ICUXO03MOIIMOHATIBLHOTO 3710~
POBBS CTYAEHTOB, YTO IIOMOTA€T CIIPABIATHCA C aKaAEeMUYECKIMU Harpy3kaMH U CTPECCAMH,
CBSI3aHHBIMU ¢ yu&00ii. 1 BCE€ xe 3TH MOJIeTN CTaIKUBAIOTCS C PAJIOM MTPOoOIieM, TaKUX Kak
CJIIO)KHOCTb B 00€CII€UEeHUHU NIEPCOHATN3NPOBAHHOIO MOAX0/Ja B OOJIBIINX TPYMIaX U MOA-
JIepKaHUsI BOBJICUEHHOCTH CTYJICHTOB B IOJATOCPOYHOM nepcnektuse [10].

Taxum 06pazom, o0a 1Moaxo/1a IMEIOT CBOM CHIIBHBIC U ClIa0ble CTOPOHBI. TpauIIHOHHBIC
METO/IbI Jal0T ObICTPBIE Pe3yIbTaThl B CIOPTUBHBIX JOCTUKEHUSIX, HO HEAOCTaTOYHO OPHEH-
THPOBAHBI Ha JIOJITOCPOYHOE Pa3BUTHE U MOTHUBaLINIO. COBpEMEHHbIE MOJIETH, B CBOIO OYe-
penb, IOMOTalT (OPMUPOBATH MPUBBIUKU K (PU3NYECKON aKTUBHOCTU U Pa3BUBAIOT JIMY-
HOCTHBIC Ka4eCTBa, OJHAKO TPEOYIOT TOpabOTKH AJis yuéTa pazHOoOpa3HBIX MOTpeOHOCTEH
CTYZIEeHTOB. B CBSi3U ¢ 3TUM HamHM MpeIokKeHa KOMIUIEKCHAsI MOJIENb, KOTOpasi 00bEeTUHSIET
Jy4Iie CTOPOHBI 000X MOIX0/I0B, o0ecreunBas Kak PU3NIeCcKoe pa3BUTHE, TAK U TICHXO-
COLIMAJIbHYI0 YCTOWYMBOCTH U MOTHUBALIUIO K AKTUBHOMY 00pasy >KU3HH.

Pesynbrarsl aHanuza mozenel (GU3N4ecKoro pa3BUTHUS OKa3ajH, YTO CYIIECTBYIOLIUE
MOJXOABI — KaK TPAJAULMOHHBIE, TAK U COBPEMEHHBIE — UMEIOT 3HAUUTENIbHbIE OTPaHUYEHUS,
BIIUSIIOIIME HA BOBJICUEHHOCTD U JOJITOCPOYHYIO MOTHUBAIIMIO CTY/IEHTOB. TpaauilMOHHbIE
METO/IbI HE aJJallTUPOBAHBI MO MHANBHTyaJIbHbIE 0COOEHHOCTH CTY/IEHTOB, @ COBPEMEHHbIE
MOJIENIU, XOTSI U OPUEHTUPOBAHBI HA PA3BUTHE JIMYHBIX KAU€CTB U IICUXOJIOTUYECKOH YCTOM-
YHBOCTH, HE BCETla 00ECTIeUNBaIOT CUCTEMAaTHYECKUI U TIOCIIeI0BATENbHBIN POCT CIIOPTUB-
HBIX HaBBIKOB. KoMITjIeKCHast MOJIeNTb TOJATOCPOYHOTO CIIOPTUBHOTO Pa3BUTHSI HAIIpaBieHa Ha
pelleHre 3TUX MPoOIeM U BKIIOYAeT B ce0s1 HECKOJIBKO KJIFOUEBBIX aCIeKTOB, CPeIU KOTOPBIX:

* adanmayusi MpeHUpoBOK K YPOBHIO NOO2OMOBKU (UHOUBUOYATbHBIL NOOX0)). DTO TIO-

3BOJISIET YYUTHIBATh OMOJIOTHYECKHUE B (PU3UUYECKHE OCOOCHHOCTH CTYJICHTOB, 00¢-
crieunBasi 6€30mMacHOCTh U 3PPEKTUBHOCTH 3aHATHIA,
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*  KOMWIEeKCHOe pa3eumue JudHocmu. AKIEHT JIelaeTcs Ha TOM, 4ToObl (pusndeckast
aKTMBHOCTb CIIOCOOCTBOBAJIA HE TOJIBKO YITYYIICHHIO 3J0POBbs, HO U PA3BUTHIO Ta-
KHX Ka4eCTB, KaK CaMOJMCLUIUINHA, MOTUBALIUS U YBEPEHHOCTH B ceOe;

*  ncuxocoyuaivroe pazsumue. Uepe3 KOMaHIHbIE BUIBI CIIOPTa U IPYIIOBYIO AKTHB-
HOCTb CTYIEHTHI yuarcs paboTaTh B KOMaH/E, Pa3BUBAIOT HABBIKU B3aMMOJIECHCTBHS
U JINJIEPCTBA, YTO TAKXKE COCOOCTBYET Pa3BUTHIO SMOLIMOHAIBHONW YCTOMUYUBOCTH
(8, c. 5-7].

[{enocTHOCTh ¥ CUCTEMHOCTh MOJIEITU TTO3BOJISIET MOAAECPKUBATh MOTHUBALIUIO U HHTEPEC
CTYJIEHTOB K (PU3NYECKON aKTUBHOCTH Ha MPOTSKEHUU BCEro 00y4YeHHsl, oOecreunBasi TeM
caMbIM YCTOHYMBOE BOBJIEUEHHE B aKTHBHBII 00pa3 KU3HU U TIOCIIE 3aBEPIICHUs yUEOHI.

B ormnume ot moaenei, OpueHTUPOBAHHBIX HCKIIOYUTENBHO Ha JETEN U MOAPOCTKOB,
KOMITJIEKCHAsI MOJIEJNb MPeJIaraeT LEI0CTHYI0 CUCTEMY, KOTOpasi MOIXOIUT JIIsl CTY/I€HTOB,
HaXOJSIIMXCS Ha dTare Mepexosia OT MOIPOCTKOBOIO BO3pacTa K B3pociioif xu3Hu. OHa Mo-
XKeT ObITh 3(PPEKTUBHO MPUMEHEHA [Tl CTYIEHYECKON MOJIOAEKH, TaK KaK YUUTHIBAeT pas-
HOOOpa3HbIe MOTPEOHOCTH U LIETTH 3TOW BO3PACTHOM IPyMIIbI, I7I€ 3HAYUTENIbHAS YaCTh yXKe
HE OPUEHTHPOBaHA HAa CHIOPTUBHBIE TOCTHKEHUS, a 3aHUMAeTCs (PU3NUECKOM aKTUBHOCTBIO
JUIs TIOZIep KAaHUS 310POBBS U O1aronoaydus. ITOT MOIAXO0A UHTErpUpyeT PU3NIECKOe, ICH-
XOCOIIMAJIbHOE M KOTHUTUBHOE Pa3BUTHE, JeJasi aKIEHT Ha IPOAOJLKUTENBHOCTH (hr3Hye-
CKOM aKTUBHOCTH U MOTHUBAlLIUU K aKTUBHOMY 00pa3y »xwu3Hu [8, c. 7-10].

HaunGonpiiee BHUMaHNE B JaHHOW KOMIUIEKCHON MOJENH yaAEIseTCs HHANBUAYATIbHO-
MYy MOJXOMY, BEIb B YHUBEPCUTET MOCTYMNAIOT CTYAEHTHI C Pa3HBIMU YPOBHSAMU (PU3NUECKOI
MOJATOTOBKH U KaXKIOMY U3 HUX TpeOyeTcs aJaTUpOBaHHAs Mporpamma 3aHsATuil. 9To 10-
CTUraeTcs MyTEM pasJielieHHs yueOHOro mpolecca Ha TpH dTamna: aJanTaiim, crernanisa-
LI1UH, MOJAepKAHUSI aKTUBHOCTH. JIJIs1 MILTIOCTPALMU MPAKTUYECKOM LIEHHOCTH MPeI0KEeH-
HOM MHTETPAaTUBHON MOJIEIN PACCMOTPUM 3TH 3TAIIbL.

1. ITepnon Anantalmy. HayanbHbli 3Tan, KOrga CTyA€HThl 3HAKOMSITCS C Pa3JInYHbI-
MU BUJaMU (GU3NYECKON aKTUBHOCTU. BaxxHO 0OecreunTs MUpOKoe BOBIeUEHUE 00ydaro-
LIUXCS B CHOPTUBHBIE ITPOrpaMMbl YHUBEPCHUTETA, MpeJyiaras pasHooOpa3Hble BUIbI PU-
3UYECKOIl aKTUBHOCTH — OT KOMaH/IHBIX BUJIOB CIIOPTA 0 WHIUBUIYAJIbHBIX TPEHUPOBOK.
D70 1M03BOJISET pa3BUBaTh 0a30Bble PU3NUECKUE HABBIKU U 3aMHTEPECOBATH MOJIOJBIX JIIO-
JIel B MPOJOJKEHUH 3aHSITHH.

Hanpumep, cTyneHT ¢ HU3KUM ypoBHEM (PU3NUECKON aKTUBHOCTHU MOXKET BBIOPATh 3a-
HATUS C YIIOPOM Ha 0011y 0 (PU3MYECKYIO MOATOTOBKY M JETKYIO0 THMHACTHKY. DTOT MEPUO
MIOMOT'aeT €My CHU3UTbH BEPOSTHOCTD MEPETPY30K U TPaBM, GOPMHUPYSI ITOJIOKUTEIBHOE OT-
HOILIEHUE K 3aHATUSAM CIOPTOM.

2. I1EPMOJ| CITELMAJIM3ALIMU. JJIsT CTYI€HTOB, UMEIOIIMX OMBIT 3aHATHN CIIOPTOM, TIpE-
Jlaraetcs BO3MOXKHOCTh JalibHeHIel crenuann3aniy Ha 6oee npoeccHoHaIbHOM YPOBHE.
B sTOT nepuos BaxXHO pa3BUBAaTh HE TOJIBKO CIIOPTUBHBIE HABBIKH, HO U TaKH€ IICUXOCOLH-
aJIbHbIE Ka4eCTBa, KAK YMEHHUE CIPABIIATHCS C OPAKESHUSIMH, JTUJEPCTBO U pabOTa B KOJIJICK-
tuBe. Kpome Toro, cienyer yu4uTbIBaTh, YTO YACTh CTYACHTOB MOKET U3MEHUTH CBOU IPEJI-
MOYTEHUS B CIIOPTE WK BBIOpATh OoJiee peKkpeariioHHble GopMbl GU3NIECKON AKTUBHOCTH.

Hanpumep, cTyneHT, 3auHTepecOBaHHbIN B KOMaHIHBIX BUAAX CIIOPTa, MOXKET y4acTBO-
BaTh B CEKIMAX BoJieiiboa uin 6ackeTdosa, YTo CocoOCTBYET Pa3BUTHIO HABBIKOB KOMaH/I-
HOM paboThl U nuAepcTBa. s CTYIeHTOB, MPEANOYNUTAIOIINX HHANBUTyaIbHbIE 3aHATHUS,
MOTYT OBITH MPEIIOKEHBI TPOrpaMMBbI 110 (pUTHECY, Oery U (WJIM) MIaBaHUIO, I11e aKIEHT
JieJlaeTcs Ha YIy4dlleHUN QU3NYeCcKuX MoKazarened u AUCIUILINHBL.
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3. TTEPHOJ IOJYIEPKAHNMSI AKTUBHOCTH. BaxkHO, 94TOOBI TTOCIIe OKOHYaHUS YUEOBI Y CTY-
JICHTOB COXpaHsIach MOTHBALUA K (pu3ndeckoi akTUBHOCTU. KoMIiekcHast MoJienb AenaeT
aKLIEHT Ha TOM, YTO CIIOPTUBHBIE TPOrPaMMBbI JOJKHBI COICHCTBOBATh Pa3BUTHUIO IPUBHIY-
KU K PETYJISPHBIM 3aHSATUSAM Pa3HbBIMU BUAaMHU (PU3HUECKON aKTUBHOCTH, YTO CIIOCOOCTBY-
€T 001eMy OJIaronoy4rio U CHIDKCHHIO PUCKa 3a00ieBaHuil B OyaymieM. B aToT nepuon
aKILIEHT MOXKET CMEIaThCs Ha 3710POBbE U MojaepkaHue pu3ndeckoit popmel, a HE Ha J10-
CTHKEHHUE CIIOPTUBHBIX PE3YJIBTATOB.

Tax, cTyeHTaM MOXKET MPeIOCTaBIATHCS JOCTYH K HU(POBBIM MIaTdopmam, Tae OHU
MOTYT OTCJIEKUBATh CBOM JIOCTHXKEHUSI, yCTAHABIMBATD LI€TTM U MOJy4aTh COBETHI 110 BhI-
MOJTHEHUIO yrnpaxHeHni. OHnaitH-popmar mo3BosiseT ruOKo MOAXOAUTD K 3aHATHUSM U Be-
cTH y4€T nporpecca. Harpumep, cTyieHT, BRIOpaBIINA MPOrpaMMy MO MOAEPHKAHUIO BbI-
HOCJIMBOCTH, MOXKET YCTAHOBUTD 11€JIb JIJIsl TPOOEkKEK Ha 5 KUIOMETPOB, OTMEUask BpeMst
U yIy4lIlasi pe3yJabTaThl 0 Mepe 3aHATUH. DTO criocoOCTBYET POPMHUPOBAHUIO OTBETCTBEH-
HOCTH 32 CBOE€ (PM3MUECKOE COCTOSIHUE U CO3/1AaET MO3UTUBHBIHN OMBIT, KOTOPBIA TOMOXKET CO-
XpaHUTh MOTUBAIUIO U TIOCTIE 3aBEPIICHUS yUEObI.

[Tomumo ¢u3nyueckoro pa3BUTHs, JaHHAS. MOJEh MPU3HAET BaXKHOCTH IICUXOCOIHAIIb-
HBIX aCTEKTOB, 0COOCHHO ISl CTYACHTOB. YHUBEPCUTETCKUIN MEPUOJ] — 3TO BpEMs, KOT/Aa
(bopMupYIOTCS HE TOIBKO MPOQeCcCHOHATbHbIE HABBIKH, HO ¥ TUYHOCTHBIE KaueCTBa, TAKHE
KaK YBEpEHHOCTb B ce0e, collMaabHasi KOMIIETEHTHOCTh U SMOIIMOHAIbHAs YCTOMYHUBOCTD.
3ansaTus pU3nyecKkoil akTHBHOCTHIO ITOMOTAIOT Pa3BUBaTh ATH KauecTBa, CO3/1aBasi yclo-
BUS U1 YCTIEUTHOW COLIMAIN3aIUH CTYACHTOB U UX aJalTalliy K HOBBIM YCIOBUSM KHU3HHU.

KomrnekcHast Moziesb Takke MOAJIEPKUBAET UJICI0 O TOM, UTO (pU3HUecKast aKTUBHOCTh
JIOJKHA paccMaTpUBaThCs HE KaK OT/AETIbHBIN 2JIEMEHT yueOHOM MporpaMMsbl, a Kak KITroue-
BOH (pakTOp, CITOCOOCTBYIOIIUHN yCIieXy B yu€0e u xKu3HU. PerymsipHbie pusndeckue Harpys-
KH YJIy4lIatoT KOTHUTUBHBIE (YHKIIMH, CIOCOOCTBYIOT KOHIIEHTpAIIMY BHUMAaHUS U TOMOTa-
0T CIIPABIISATBCS CO CTPECCOM, UTO JEaeT CTYACHTOB OoJiee MPOAYKTUBHBIMU U YCIIEUTHBIMU
B yu€oe [2, c¢. 31-32].

B Hacrosieit ctarbe npoaHaaIu3upOBaHbl OCHOBHBIE MOAXOAb! K PU3NYECKOMY BOCIIH-
TaHUIO MOJIOJIEK U, BBISIBJICHBI UX NMPEUMYIIECTBA M HEJOCTATKH, a TaKXKe MpeAsIoKeHa UH-
TerpaTuBHAas MOJIEJb I0JIFOCPOYHOTO COPTUBHOTO pa3BuTus. [IpoBeaéHHOE HccieqoBanne
MOKa3aJio, YTO TPAJAUIIMOHHBIE METO/IbI OOYUEeHUSI, OPUEHTUPOBAHHbBIE TPEUMYIIIECTBEHHO
Ha JOCTH)KEHUE CIIOPTUBHBIX PE3YIbTATOB, YACTO HE CIIOCOOHBI 00ECIIEUUTh YCTOMUNBYIO
MOTHUBAIIMIO K (PH3UYECKOI aKTUBHOCTH B JOJATOCPOUHOM niepcriekTuBe. COBpEMEHHBIE JKe
MOJIXO/IbI, TAKUE KaK KOOTepaTuBHOE 00y4YeHHE U OHJIaH-(OpMAaThl, XOTS U CIIOCOOCTBYIOT
(hopMUPOBAHHIO TUYHOCTHBIX Ka4eCTB, TPEOYIOT afanTaluy U UHAUBUAYAIN3alUuU IS J10-
CTHKEHUS O0Jiee BHICOKMX PE3YJIbTaTOB.

[Ipennoxennas UHTErpaTUBHASI MOZAEIH JOJATOCPOUHOTO CIIOPTUBHOTO Pa3BUTHS 00bEAN-
HSIET CUJIbHBIE CTOPOHBI 000MX MOJX0/I0B, aKIIEHTHPYS] BHUMAaHUE Ha alalTalliy K MHIUBUIY-
aJIbHBIM OCOOEHHOCTSIM CTYJCHTOB U UCIIOJIb30BaHUU LU(POBBIX TexHonoruil. [Ipumenenue
MOJIENIA CTIOCOOCTBYET (hOPMHUPOBAHHUIO YCTOMYMBON MOTHBAIIUU K (DU3UIECKON aKTUBHO-
CTH, Pa3BUTHIO TAKMX TICUXOCOIMAIbHBIX HABBIKOB, KAK CAMOKOHTPOJIb, YBEPEHHOCTD U KO-
MaH/IHOE B3aUMOJICICTBHE, a TAK)KE MOJEPKAHUIO 310POBbs Ha MPOTSHKEHUH BCEH KU3HU.
KitroueBble 3Tarbl MOJEIN — aanTalus, Crenuann3aiis U moaaepKaHue akTUBHOCTH —
MO3BOJISIFOT THOKO MOAXOIUTH K KaXJAOMY CTYACHTY U JJAal0T BO3MOXKHOCTB HCIIOJIb30BaTh
MIEPCOHATM3UPOBAHHBIN MOAX0], KOTOPBIM 00eCreunT coXxpaHeHHE MOTUBALIMK U UHTEpe-
ca K pu3HUeCKOi aKTUBHOCTH. BriTtoueHne 1iupoBbIX HHCTPYMEHTOB U OHJIaitH-(OopMaToB
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MIOMOTaeT CTyJeHTaM OTCJIEKHUBATh MPOrpecc, yCTaHABIUBATh LEIH U YKPEIUISITh PUBEP-
KEHHOCTb K 3J0POBOMY 00pa3y >KU3HH.

Ilpakxmuueckue pexomernoayuu: sl yCIEIIHOTO BHEAPEHHUSI MTPEIOKEHHON MO pe-
KOMEH/IyEeTCsl MCII0JIb30BaTh KOMOMHAIMIO OUYHBIX 3aHATUN C OHJIaliH-pecypcaMu U UHTe-
PaKTUBHBIMH 3JIEMEHTaMU, UYTO MO3BOJIUT 00ECHEUUTh AOCTYN K (PU3NUECKON aKTUBHOCTH
CTYZIEHTaM C pa3HbIM YPOBHEM MOJATOTOBKHU U T'MOKUM rpadukoM. BasxkHo Takke moaaep-
KUBATh PETYISIPHYIO 00paTHYIO CBS3b C 00ydaeMbIMHU, TOMOTasi KOPPEKTUPOBAThH UX MPO-
IpaMMBbI U MIPEIOCTABIISISI UM JIOTIOJIHUTEIbHBIE PECYPCHI ISl CAMOCTOSITETTbHBIX 3aHATHI.

Takum 006pa3oM, KOMILIEKCHAs MOZEIb JOJITOCPOYHOTO CIIOPTUBHOTO Pa3BUTHUS MPE-
CTaBJIIET COOOM NMEPCIIEKTUBHBIN TOIX0/, OPUEHTHPOBAHHBIN HA BCECTOPOHHEE PAa3BUTHE
(bu3nyecKoil aKTUBHOCTH, IICUXOCOIUAIIBHOW YCTOWYUBOCTH U MOTHUBAIIMIO MOJIOEKH.
JlanHast MozieNib MO3BOJISIET (POPMHUPOBATH Y CTYIEHTOB CO3HATEIHLHOE OTHOLIEHUE K CBOE-
MY 3JIOPOBBIO U CO3/Ia€T YCIOBHUS JJISl COXpaHEHUS PU3NUECKOM aKTUBHOCTH U TOCIIE 3aBep-
IeHUs1 00yUYEHUsI, CIOCOOCTBYS YIYUIIICHUIO UX 00IIEro 06Jaronoayyuns U KauecTBa KU3HH.
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BPEMEHHAA NMEPCMNEKTUBA
KAK MPOB/IEMHOE NMO/IE NCUXO/1I0TUNU: OB3OP
KNACCUYECKMUX U COBPEMEHHbIX MCC/IEAOBAHUN

B cTaTbe npeacTaB/sieH 0630p TeOpeTUYECKUX NMOAXOA0B K U3YYEHUIO BPEMEHHOM NepCreKTUBbI /Iny-
HOCTU. YCTaHOB/IEHO, YTO BPEMEHHas NnepcreKkTMBa pacCMaTpMBaEeTCA KakK K/It04YeBOM acreKT B NOCTpoe-
HWU MCUXO/I0MMYECKOr0 BPEMEHU, rae NOCPeACTBOM KOrHUTUBHBIX MPOLLECCOB XKU3HEHHDIM OMbIT Ye/10BEeKa
pasgenaeTcA Ha npoLu/ioe, HacToAwee U byaylee. OTMeYaeTcs po/ib BpeMeHHOM NepCrneKkTrBbl B onpe-
Ae/1eHUN Lenel U MPUHATUM peLleHnii cybbekToMm. MoguépKrBaeTca He0b6X0AMMOCTb U3YYeHNA MOTHUBa-
LIMOHHOM COCTaB/AOLL,EeN BpeMeHHOM NepCrneKkTmBbI.
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TIME PERSPECTIVE AS A PROBLEM FIELD OF PSYCHOLOGY:
A REVIEW OF CLASSICAL AND MODERN RESEARCH

The article presents an overview of theoretical approaches to the study of the time perspective of
the individual. It has been established that the issue of the structure of time perspective is considered
by various authors, but the most common components include the past, present and future, the propor-
tion of which is determined differently by the authors. Time perspective is considered as a key aspectin
the construction of psychological time, where, through cognitive processes, a person’s life experience
is divided into the past, present and future. The role of time perspective in determining goals and mak-
ing decisions by the subject is noted. The need to study the motivational component of time perspec-
tive is emphasized.
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For citation: Aliakseyeva L. & Fofanova G. Time Perspective as a Problem Field of Psychology: a Review
of Classical and Modern Research. Sophia. 2025;1:20-28. Russian.

20

=
N
=~
X
o
=
®)
ﬂ
=
=)




Mcuxonorusa

CoduA. 2025. N2 1

ABTOpbI:

'EnuzaBeTa A/neKkcaHApOBHa
AnekceeBa - npenogasa-
Te/Ib-CTaXKEép, MarncTpaHT Ka-
deapbl coumnanbHOM 1 opra-
HM3aLMOHHOM NCUXOAOTUKU
dakyabTeTa punocopum u co-
LiMa/ibHbIX HayK, BI'Y.

alexeeva.eliz@icloud.com

*ranuna AnekcaHapoBHa

dodaHoBa — KaHAMAAT NCU-
XO/I0MMHYECKMX HayK, AOLLEHT,
AOLUeHT Kadeapbl coLMabHOM
W OpraHM3aLnoOHHOM NCUXO0/10-

Authors:

Lizaveta Aliakseyeva -
Lecturer-Assistant, master’s
degree student at the De-
partment of Social and Orga-
nizational Psychology, Faculty
of Philo-sophy and Social
Sciences, BSU.

Galina Fofanova — PhD of Psy-
chology, Docent, Associate
Professor at the Department
of Social and Organisational
Psychology, Faculty of Philo-

rumn daryabteta dunocopumn SOPhy and Social Sciences,
M coLMa/bHBIX HayK Besopyc- Belarusian State University.
CKOrO roCyAapCTBEHHOrO yHU-

BepcuTeTa.

gfofanova@gmail.com

H(me YeJIOBEKa ONPE/IEIIEHa BpEMEHEM KaK XPOHOJIOTUYECKH, TaK U IICUXOJIOTH-
4yecKkd. BpeMeHHas mepcreKkTuBa onocpenyer ycnemHoe GyHKIHnOHUPOBAHNE THYHOCTH,
MTOCKOJIBKY B3aMMOCBsI3aHa C MPO(EeCCHOHATBLHOM, COIIMAIIbHOM, IIEHHOCTHO-CMBICIIOBOM
cepamu. Poct uHTEpeca K u3yueHHIo (eHOMEHOB, CBSI3aHHBIX C IPUCYTCTBHEM WHIMBH-
J1a BO BPEMEHH U MCIOJIb30BaHUEM JKU3HEHHOTO NMPOCTPAHCTBA, OTMEYAETCs elllé co Bpe-
MEH 0(hOpMIICHHS TICUXOJIOTUH B Ka9eCTBE HAyYHOUH MUCIUITHHEL. OHUM U3 TIEPBBIX O Bpe-
MEHHOM KOHTHHYYMe TIpoIioe-HacTosiee-oyaymiee 3aropopui JI. K. ®pank, riae heHomeH
«BpeMeHHasl nepcnektuBay (B repmuHax JI. K. @panka — «oKU3HEHHOE IPOCTPAHCTBOY) CO-
JIepKUT B ce0e TpH BPEMEHHBIE HAIPaBIEHHOCTH — MpoILLIoe, Oyayiee u Hactosee [ 15].

[Tonnmanue JI. K. ®pankom peHoMeHa BpeMeHHOH nepcenekTuBbl nornonumt K. Jlepuw,
pa3paboTaBIINii MPOCTPAHCTBEHHO-BPEMEHHYIO MOJIETIh U OTIPEIEITUBIINI BPEMEHHYIO Tep-
CTIEKTHBY KaK B3IJISI YeJIOBEKA Ha CBOE MPOILIOE U Oy/IyIiee B ONPeIeIEHHbBII MOMEHT Bpe-
MeHH [19]. ABTOp ocTaHaBIMBaJICS Ha IUPOTE BPEMEHHOM MEPCIIEKTUBBI JIMYHOCTH, T
MpeacTaBiIeHus 0 OyaylieM U BOCIOMUHAHUS U (POPMUPYIOT BPEMEHHYIO IEPCIEKTHUBY, KO-
TOpas ONpenessieT IPaHULIbl ICUXoJIoruueckoro nois [19]. MoxHo 3akiIt04uTh, 4TO Bpe-
MEHHas MEPCIIeKTHBA B TOHUMAHUH aBTOPA BKIIFOYAET OLEHKY COOBITUN MPOIIOTO, BO3-
MOXKHBIE CLIeHapuH OyIyIIEero U IIaH «TEKYIIEero)» MOMEHTA.

[TonsiTHe SBIICHUSI BPEMEHHOM MEePCIeKTUBBI ObUT0 pactmpeno [1. dpeccom, ykazas-
IIMM Ha CYIIECTBOBaHHE «BPEMEHHOTO KPyro3opay, I1ie 4eJI0BEK CIIOCOOEH JOKaIH30BaTh
BO BPEMEHH MPOU3OIIE/IINE C HUM COOBITHS, TIOCIIEIOBATEIBHO HX PACIIONIOKHUTE. Pesynsrar
MOJ00HOM CTPYKTYPH3AIUU CUTYaIUH MPOILIOro — cpOPMUPOBAHHOE SMOLIMOHATIBHOE OT-
HOILIEHHUE K TEPEKUTHIM COOBITHSIM, MO3BOJISIONIEE MPEIBOCXUIIATH MOJOOHBIE CUTYaIluN
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B Oynymem [14]. Takum oOpa3om, MOXKHO 3aMeTUTh ad)(HEKTUBHBIN KOMIIOHEHT B TEOPUHU
I1. ®pecca, rae MHIUBUL HE IPOCTO MPEACTaBIISAET (KOTHUTHBHAS COCTABIIAIONIAs ), HO U Olle-
HUBAET (AIMOIIMOHAJIbHASI COCTABJISIFOIIAS ) TIPOU3OIIEANINE C HUM COOBITHS.

O6paiiaem BHUMaHHE Ha TO, YTO pacCMOTPEHHE Ha3BaHHBIMU aBTOpaMu CyTH (eHo-
MeHa Bo MHOToM cxoauTcs. [Io Mepe n3yueHus: 1aHHOTO SABJIEHUS MOSABISUIOCH BCE OobIIe
BOIIPOCOB JIJIsl PACCMOTPEHUS, CIeI0BaTEIbHO BO3ZHUKAIO U Oonblie AucKyccuil. Kak ot-
metmia H. M. CaBnakoBa, TpyAHOCTH B ONIPEACICHUN MOHSATHSI BPEMEHHOM MEePCTIEKTUBBI
CBSI3aHBI C Pa3pO3HEHHOCTHIO MHEHUH OTHOCUTEIBHO OIPE/IeTICHHsI €r0 IPaHHull, CTPYKTYp-
HbIX KOMIOHEHTOB [10]. Meromascst pa3po3HEHHOCTh MPEICTABICHUI HaIllJIa OTPaKeHUE
B Pa3JIMYHBIX TEOPETUUECKUX MOAX0/IaX OT€UECTBEHHBIX U 3apyOeKHBIX aBTOPOB, BbIACIUB-
IIMX oNpeeEHHbIe KOMITOHEHTHI BPEMEHHOM MMepPCIEeKTUBHI.

Hacrosimuii Teopetudeckuii 0030p mpeamnoaaraeT pacCMOTPEHHE MOTHBAITMOHHOTO, CH-
TyallMOHHO-AETEPMUHUPOBAHHOTO, COOBITUIHHOTO, TUMOJIOTMYECKOTO MO/IX0/I0B K TOHUMAa-
HUIO (heHOMEHA BPEMEHHON NEPCIIEKTUBHI.

Momusayuonusiii nooxod. Bo3spaiasch K CTPYKTYPHBIM KOMIIOHEHTaM, OTMETUM MO-
nenb JK. HiorTeHa, npeacTaBuBILEro CTpyKTypy BPEMEHHOM MepCIEeKTUBBI KaK COBOKYITHOCTb
MOTHBAIIMOHHBIX YCTAaHOBOK, PACIIOJIOKEHHBIX BO BpeMeHU. MOTHBAIlMOHHBIE YCTAHOBKHU
€CTh KOTHUTUBHBIE PETIPE3EHTAIIMN 0OBEKTOB-11€JIel B CO3HAHUH, OTpaXKarolre NoTpedHo-
cti uauBUAA [9]. MokHO cka3arb, uto K. HIOTTeH momdepkHysl KOTHUTHBHYIO ITepepadoT-
Ky OOBEKTOB-1IeJIeH, I11e U3MEHEHHUS PEACTaBICHUH OyyIero oTpakatoTcs Ha MOBEIEHUN
WHIMBUAA. BrIcTpanBasi B3aMMOCBS3b MEX/Y MOBEIEHHEM «3]IECh U ceifdacy U LensIMu B Oy-
Iy1eM, cyObeKT CocoOeH PerylIrupoBaTh CBOE MOBEACHNUE B HACTOSIIIEM.

K. HrorTeH BBEN MOHATHUS «BpEMEHHAs! yCTAaHOBKAa» U «BpeMeHHas opueHTtamus». [1o
€ro MHEHUIO, BpeMEHHas yCTaHOBKA €CTh ap(eKTUBHAS COCTABIISIONIAs, KOTOpAast MPOSBIIS-
€TCsl B IO3UTUBHOM HJIM HETATUBHOM OTHOIIIEHUH KO BpEMEHHOMY KOHTUHYYMY. Bpemennas
OpHEHTAalNsI — MMOBEJIEHYEeCKasl COCTABIIAIONIAs, KOTOpas XapakTepHU3yeTcsl HampaBIeHHO-
CTHIO MHIWBHJIA HA OOBEKTHI-1IEIN MPOIIIOT0, HacTosero uin oyaymero [9]. CormacHo
K. HrotTeny, BpeMeHHast IEpCIEKTHBA MPEACTABIIET COO0M HepapXHIo IeIeH, MPUCYIIHNX
JUYHOCTH. ITa HEPAPXHUsl BHITTOIHIET (DYHKIIUIO COTIOCTABIICHHS CIIOCOOHOCTEH U 1eei
Ha Oymy1iee.

Taxum o6pazom, K. HroTTeHn paccMaTpuBail BpeMEHHYTO MIEPCIIEKTUBY KaK MOTHBAIIMOH-
Hoe 00pa3oBaHue, BKITIOUAIOIee KOTHUTUBHBIM, SMOIIMOHAIILHBIN U MOBEIEHYECKUI KOMIIO-
HEHTHI. B anbHeeM 3To HanpaBieHUE UCCIEA0BAHUM MPOIOKUIN pa3BuBaTh B. JleHc,
T. I'mcme, 3. 3anecku [16; 18; 21].

ComtacHO KOTHUTUBHO-MOTHUBAIIMOHHOM Teopuu B. JIeHca, HaCTOMYMBOCTh B JOCTHXKE-
HUHM 1eJIel MOKET YMEHBILATHCS 110 MEpe YBEIUUEHHSI BpeMEHHOTO PACCTOSHUS: YeM Jajiblie
11eJ1b, TEM MEHbILIEe YCUITUH MpuiaraeT UHIMBU 1715 e€ JoCTKeHus. YenoBek He MpuKJia-
JIBIBa€T JOCTATOYHO YCWIIUN, €CIIM OCO3HAET, YTO IIeJIb TPYAHO JAOCTHNKUMA WU e€ T0CTH-
YKEHHE YyIaJICHO BO BpemeHH [ 18].

T. 'mcme nomu€pkuBal BIMIHUE BPEMEHHOM NEPCIEKTUBBI KAK MOTUBAIIMOHHON OCHO-
BBI ycriexa uiy Heyjnaud. OH cuuTal, 4TO BO3MOXKHOCTD MPEIBUIETh Oyayliiee 3aBUCUT OT
YeJI0BEYECKO CIOCOOHOCTH (hOPMHUPOBAThH PA3IMYHbBIE TOTPEOHOCTH, CBSI3aHHBIE C JIOJTO-
CPOYHBIM OYAYIINM, 4TO IIPEAIoiaraeT HaJu4yue J0JIr0CPOYHON BpEeMEHHON MepPCIeKTH-
Bbl. [lo Mmuenuto T. ['ucme, Goiee MMPOKUIA CIIEKTP TIPEITOJIaraeMbIX COOBITHI B OymyIiieM
crocoOCcTByeT O60jIee HHTEHCUBHON aKTUBHOCTH B HACTOSIIEM, a U30€TaHHe T0JITOCPOTHO-
TO TUTAHUPOBAHMS MOXKET MPUBECTH K MMACCUBHOMY OXKHIaHUIO Oymytero [16].
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3. 3anecku oowbenuan B3I B. Jlenca u T. ['ucme, cunrasi, 9T0 10ATOCPOUHBIE TSN
JIOCTHKUMBI TOJIBKO Y€pe3 MPOMEKYTOUHbBIEC ATAMbI INITAHUPOBAHUA AEATEIbHOCTH [21].
Buumanue yu€Horo ObU10 TPUKOBAHO K MPOTSHKEHHOCTH BPEMEHHOM nepcenekTuBbl. C ero
TOUYKH 3pEHUS JIOJITOCPOYHAs MEPCIEKTHBA CIIOCOOCTBYET JOCTHKEHUIO 1eJIeil M TPUHO-
CHUT yIOBJIETBOPEHUE, TPU ITOM KPAaTKOCPOUHAs MEePCIEeKTHBA He MPEIonaraeT nocieaoBa-
TEJIbHOTO TOCTHKEHUS 1IeJIEN Y MOJyYEHHU YIOBJICTBOPEHHS OT peain3alny miaHoB [21].

Takum oO6pa3om, mpeacTaBuTenn MoTUBarmoHHoro noaxoaa (B. Jlenc, T. ['mcwme,
3. 3anecku, XK. HioTTeH) nomuépkuBaiy KIOYEBYIO pOJIh OyayIIero Kak JBWKYIIEH CHITBI
YeJI0BEYECKOro MOBEACHUS U OTMEUAI 3aBUCUMOCTh NMPOTSHKEHHOCTH BPEMEHHOI MepcrieK-
THBBI OT TJIAHUPOBAHUS ACSITENbHOCTH, CO3/IaHUS CTPATErvil pa3BUTHA U CIIeHapueB OyIy-
ITUX COOBITHIA.

Cumyayuonro-0emepmMuHUpoB8arHulll n00xo00. B HEKOTOPOM cMBbICiIe 0000IIEHHOE pac-
CMOTpPEHHE BPEMEHHOU mnepcreKTuBbI peatokuau ®. 3umbapao u JIx. boiia. Bpemennas
MEPCIEKTHBA PACCMATPUBAETCS UMU KaK KJIFOYEBOM acMeKT B TOCTPOECHUH MICUXOJIOTHYECKO-
ro BPEMEHH, TJie MOCPEICTBOM KOTHUTUBHBIX MPOLECCOB KU3HEHHBIHN OIBIT YeIOBEKa pas-
JesieTes Ha TpoIioe, Hactosiee u Oyaymiee [12]. Ha BpeMeHHYI0 OpUEHTAINI0 MOYKET
OKa3bIBaTh BIUSAHUE PSJ] BHEITHUX [IEPEMEHHBIX, OJJHAKO OHA MOXET CTaTh U CTaOMIbHOU
XapaKTEepUCTUKON JINYHOCTH, KOT/Ia BHUMaHHE YelloBeKa (POKyCHpyeTcs TOIBKO Ha oTpeie-
néHHOM BpeMeHHOM nepuoze. [lo maernio @. 3umbap0, BpeMEeHHAs IEPCTIEKTUBA — CKO-
pee heHOMEeH HeOoCO3HaBaeMbli, CIeI0BATENbHO, A €€ N3MEHEHHUsI He00X0IUMO MpoaHa-
JU3UPOBATh BHEITHUE (PAKTOPHI, KOTOPHIE SBIISIOTCS PEIIAIONTMMK B e€ ¢popmupoBanuu [12].

OTHolIeHNe UHIMBUIA KO BPEMEHU MOXKHO OMHCATh MATHI0 (PaKTOpamMu — MO3UTHUBHOE
MPOLLIOE, TeOHUCTHYECKOE HACTOSIIee, HEraTUBHOE MPOIIIoe, paTaTucTHIeCcKoe HacTo-
siee u Oyayiee [12]. BpemeHHas mepcrnekTiBa UrpaeT KIYEBYIO POJIb B OMPEICTICHUN
nesned u npuHATHU permeHnid. CyObeKT MOXKET OBITh COCPEIOTOUYEH Ha TEKYIIEH CUTyaIluu
(opueHTaIMsl Ha HACTOSAIIEE), TPOIIJIOM OIBITe (OPHEHTAIMS Ha TIPOIIIOE) HIIH OECTIOKO-
UTHCS O OYIYIIMX BOBMOXKHOCTSX M pUCKax (OpueHTaIus Ha OymyIiee). ABTOPHI BBIIEISIOT
cOanaHCUPOBaHHYIO BPEMEHHYIO MIEPCIEKTUBY, KOTOpas O3BOJISIET Oe3 3aTpyAHEeHUH mepe-
KJIF0YaThC MEXKIY MPOILUIBIM, HACTOSIIMM U OynymuMm. CrieoBaTenbHO, A1 HHIUBUIOB,
00Ja1ar0IIMX TaKOH BpEeMEHHON OpUEHTAIMEH, XapaKTepHO SICHOE TOHUMaHUE COOBITHI
MIPOIIIJIOTO, CUTYAIMi HACTOSIIETO U IIeJIel OymayIero.

OTOT (paKkT, HECOMHEHHO, SIBISIETCSI JOCTOMHCTBOM Teopuu D. 3umbapao u JIx. boiina,
TaK KakK IMO3BOJISIET M3y4aTh BPEMEHHYIO MEPCIEKTUBY C MO3ULINU COATaHCUPOBAHHOCTH €€
COCTABJISIIOLINX, & 3HAYUT U B U3MEHSIOIINXCSA 0O0CTOSATENBCTBAX, B TO BPEMs KaK MpeJIblTy-
1€ paCCMOTPEHHbIE HAMH TEOPUN OTIIMYAIOTCS KOHLIEHTpalMel Ha OyayIieMm.

Cobvimutinsiii nooxod. VI3ydeHune npoIuioro, HacTOSIIEero 1 OyayIIero B uX eIUHCTBE
npeacrasinero B Teopuu E. W. lonoBaxu u A. A. KpoHuka, KoTopbie pa3padoTaiy KOHIIETI-
A0 aHaJIN3a MEKCOOBITHIHBIX CBsi3ell [4]. Tak, yu€HbIe BBIICTSAIOT IEIeBbIE U MPUYHH-
HbI€ OTHOILIEHUS: B CIy4yae MPUYMHHBIX OTHOILIEHUHN MPEIIIeCTBYIOLINE COOBITHS OTpeie-
JISIOT MOCIIEYIONINE, B Clydae IEeIeBbIX — MOCIEAYIONINe COOBITUS €CTh JeTEPMUHAHTA
MPEIIIECTBYOLIHX.

ABTOpBI OTMEUAIOT, YTO IMOCPEACTBOM M3YUEHUST MEKCOOBITUHHBIX CBA3EH MOKHO OIpe-
JIEJIUTH HECOTIIACOBAHHOCTh XPOHOJIOTMYECKOMN U MCUXO0JIOTMYeCKON yIan€HHOCTH (MHBEp-
cHsl yIaNEHHOCTH) U OTAEJICHUE [IEHTPATbHON MO3UIIMH OT HACTOSIIETO MPH MEPEHOCE ITOTO
IIEHTpa B MIPOIIIJIOE WU OymyIiee (BpeMeHHas JeleHTpanus). B paMkax TaHHOW KOHIIETI-
MU OBUTH BBIJEJICHBI TapaMeTphbl BPEMEHHOM MepCreKTUBbI: 1] PepeHInpOBaHHOCT Ha
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OMmKalIIyIo ¥ OTAANEHHYIO BPEMEHHYIO IEPCIIEKTUBY, PEATUCTUYHOCTD, MTPOAOKUTENb-
HOCTb, COTJIACOBAHHOCTh U ONTUMHUCTUYHOCTH BPEMEHHOM nepcrekTuBsl [4]. Takum o6pa-
30M, C TOYKH 3PEHHUS COOBITHITHOTO MOIX0/1a BpEMEHHAsl IEPCIEKTUBA €CTh CYObeKTUBHAS
CTPYKTYpa, IPEICTaBICHHOCTh B CO3HAHUH YeJI0BEKa COOBITH, CBA3aHHBIX MEXIY COOOM.

Tunonocuueckuit nooxoo. OTAEIBHO CTOUT BEIIEIUTH TUIIOJIOTHYECKUI TTOAX0, TI€ JINY-
HOCTb BOCIIPMHUMAETCS KaK aKTUBHBIN CyObEKT, KOTOPBII CIIOCOOEH CaMOCTOSTEIbHO pery-
JTupoBaTh BpeMeHHbIe oTpe3ku. K. A. AnpOyxaHoBa MpeIoKuiIa BbIIEIUTh ICUXOJIOTHYE-
CKYIO0, THYHOCTHYIO 1 COOCTBEHHO KU3HEHHYIO BpeMEHHYI0 nepcrnekTuBy. [Icuxonornyeckas
MepCIEKTHBA BKITIOUAET B ce0s MpeICTaBICHU O IJIaHax B OyayIieM, CIOCOOHOCTh BBICTpa-
UBaTh U CTPYKTYPHUPOBATh Oy/yliee, 0CO3HABATh CBOM MEPCIIEKTUBBL. JINUHOCTHAS TIepcrek-
THBA MPEJIoJaraeT yCTaHOBKY Ha JOCTH)KEHHE 3alUIaHUPOBAHHOTO OYAyIIEro U TOTOBHOCTh
K HeMy. COOCTBEHHO >KM3HEHHAsI IEPCIIEKTHBA €CTh B HEKOTOPOM CMBICIIE JKU3HEHHBIH 1O~
TEHIIUAJ JUYHOCTH, KOTOPHIN MPOAUKTOBAH €€ CIIOCOOHOCTSIMU, MPOIIBIM OIBITOM, Pa3-
BuTHEM [1].

B cBsi3u ¢ Tem, 4TO Ui MOJIHOTO MOHUMaHUS (PeHOMEHA BPEMEHHOW MePCIeKTUBBI He-
00XOIMMO YUUTHIBAThH PA3INUHbIE pa3paboTaHHbIE KOHIIENIIUY U TEOPUH, KOTOPbIE OCBEIIa-
10T OJJHH aCHEKThI U OTHOBPEMEHHO UTHOPUPYIOT IPYTHe, HAMU cOCTaBjIeHa 00001aromas
TabnuIla, OTpakaromias CyTh Teopuii (Tadi. 1).

Tabnuya 1
Teopuu epemennoii nepcnexkmuewt (BII)

ITooxo0wt Cooeporcanue

* 3 xommnoHeHTa BII:
KoeHumueHwiti (KOTHUTHBHAS TIepepadoTKa 00bEKTOB-1IeNEH,

MoOTHBAIIIOHHBIH MOAXO. npeAcTaBlIeHs OyayILero),
(B. JIenc, T. I'mcwme, agpghexmuasnwviil (BpeMEHHAS! YCTaHOBKA),
3. 3anecku, XK. Hrorren) nosedenyeckuil (BpeMEHHAs! OpUEHTALHUS);

* KaTEeropHs «I0JITOCPOYHOM/KpaTKkocpounoit BIl», cesa3an-
HOMH C IUIAHUPOBAHHUEM JEATEIbHOCTH

* 3 xomnonenrta BII: korHuTHBHBIN, adhHEeKTHBHBIN, TOBE-
JICHYECKU;

* BbIIETICHHE CUTYAIIHOHHBIX (BHEIIHUX ) TEPEMEHHBIX;

* TATHh (PAKTOPOB: HOZUMUBHOE NPOULTOE, 2EOOHUCTHUYECKOE
Hacmosujee, He2amugHoe npouiioe, hamanucmuieckoe Ha-
cmosiuee u 6yoyuee

CuryanioHHO-
JIETePMUHUPOBAHHBIN MTOTXO]T
(®. 3umbapmo, Jx. Boiim)

e KOHLEMIMS aHAJIN3a MEKCOOBITUMHBIX CBSI3EH;
* BBIJICJICHHUE LENIEBBIX U IPUUYMHHBIX OTHOILLICHUH, OIIpeie-
JICHHE UHBEPCUM YIATIEHHOCTH U BPEMEHHOM JIELIEHTpaluK1

COOBITUIHBIH MOIXO
(E. U. Tonoaxa, A. A. Kponuk)

* BOCIPUSTHE JUYHOCTH KaK aKTUBHOTO CYOBEKTa, CIIOCO0-
Tunonornyeckuii moxxon HOTO CaMOCTOSTEIHHO PEryIupOBaTh BPEMEHHBIE OTPE3KH;

(K. A. AnpOyxaHoBa) * BbIIETICHHE TICUXOJIOTHUECKON, INIHOCTHONW U COOCTBEHHO
*u3HeHHoH BII

JIro0ast HayyHas TeopHsi, KOHUEHTPUPYSACh Ha KOHKPETHBIX 00JaCTsIX B U3yUYEHUH BBbI-
OpaHHBIX SIBJICHUH, TaK UJIM HHA4Y€ HE 3aTParuBaeT OTAEJIbHbIE aCIIEKThl, KOTOPbIE MOT'YT
OBbITh OTMEYEHBI B TEOPHSIX JIpyrux aBTopoB. COmacHo ujee MeXapaaurMaibHOTO 1Maiora,
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ncuxosnornyeckre eHoMeHbI He0OXOAUMO U3y4YaTh MHOTOIIIAaHOBO. Tak, n3yuyeHne BpeMeH-
HOM MEePCIEKTUBHI IOJDKHO OBITH MMOCTPOCHO HA JUAJIOTe CYIIEeCTBYIONMX Teopuid. Kak Bep-
Ho noguepkHyna H. M. CaBnakoBa, /y1si HCCIIEIOBaHUS BPEMEHHOM MEPCIIEKTUBBI IMYHOCTH
Ba)KHO MPOBOJUTH aHAIH3 C YUETOM Pa3IUYHBIX TEOPETHUECKUX MOAXO0A0B Yepe3 MexIa-
paaurmanbHbii guasor [10]. OauH U3 MII0COB 3TOr0 METO/IA 3aKJIF0YAETCS B BOBMOKHOCTH
00BETMHEHUST CUJIBHBIX CTOPOH Pa3HBIX TEOPHH sl KOMIIEHCAIMHU WX ciaadocTtei. Takoi
MOJIXO]T CTUMYJIUPYET OoJiee NTyOoKoe U3yueHue 00beKTa NCCIEIOBAHUS Ty TEM HUCIIONbB30-
BaHUA NMPOJYKTUBHBIX UCH U TOCTHKEHHUM IPYTUX TEOPHi, a Takke pa3paboTaHHBIX Me-
TOJIOB MCCIIEIOBAHUSI.

Ha ocHoBe aHanM3a OCHOBHBIX TEOPETHUECKUX MOAX0/I0B BPEMEHHYIO IEPCIIEKTUBY JINY-
HOCTH MOXHO OIPEJEIUTh KaK «COBOKYITHOE BHJIEHHE YEIOBEKOM COOBITUI COOCTBEHHOM
YKU3HU, MPEJICTABIICHUE UX B ONPEIeIEHHON BpeMeHHOM oTHEeCEHHOCTHY [ 10, c. 18]. Takum
o0pa3oMm, 10 MHEHUIO YUEHBIX, IOHUMaHue (heHOMEeHa BPEMEHHON MEePCIEKTUBBI CXOAUT-
Csl Ha MHTETPalliy MPOIJIOT0, HACTOSIIIETo U OyIyIIero, KoTopasi AeTePMUHUPYET aKTHB-
HOCTh UHJIUBU/]IA.

OTnenbHO OTMETUM YHHUKAIbHYIO BETBb IOHUMAaHHS BPEMEHHOM MepCreKTUBbI pa3HbI-
MU TTOKOJICHHSIMH, HAIIEAIIYIO0 OTPaXKeHHE B COBPEMEHHOM 3apy0OekHol auteparype [20].
Tak, 1151 MOATBEPKACHUS METOAOJIOTUYECKUX OCHOBAHUM 3TOM TE€OPUM B CTAIMU pa3pa-
OOTKH HaXOIUTCS ONMPOCHUK «BpeMeHHbIe nmepcnekTuBbl mokoseHuin» («Generational Time
Perspectivey). 1o maenuto L. Tumormk-TomMuak, THIHOCTH 00J1a7a€T CIIOCOOHOCTHIO BhI-
XO/IUTh Ha paMKH COOCTBEHHOM BPEeMEHHOM MEePCIEeKTUBBI, MPECTABIAS HE TOJIBKO LETN
coOCcTBEHHOTO OyAyIIero, HO 1 OymyIiero mokoyieHni. [TokoneHueckass BpeMeHHas epCrek-
THBA — 3TO KOTHUTUBHO-a(p(HEeKTUBHOE Tpe/ICTaBlIeHne OyIyIIero, OTHOCSALIErOCs K 13-
HU 00IIIeCTBa B OTIAJICHHOM OyIyIIeM (/10 KOTOPOTO HBIHEIIHEE MOKOJICHHE JIIOJIEH He J0-
xuB€T) [20]. ITo cBOCl mpupose 3Ta hopmMa BpEMEHHOMN MEPCIIEKTHBBI BHIXOIUT 32 PAMKHU
KU3HU OTAEIBHOTO YelloBeKa U (POKYCUPYETCs CKOpee Ha COIUANbHBIX aCleKTax sIBICHUH,
KOTOpBIE€ MOTYT CYIIECTBOBaTh B OyaymieM. Kak BuauM, HHTEpecC K MpoOIeMHOMY OO Cy-
IIECTBYET JI0 CHX IOp, YTO MPOJUKTOBAHO MPOOIEeMaMH COBPEMEHHOTO OOIIECTBA, MMOIHHU-
MAIOIIETO BOMPOCHI MPOILIOTr0, HACTOAIIETO U, KOHEYHO, OYTyIIEro B CIOKUBIINXCS COLU-
aJIbHO-DKOHOMUYECKUX YCIOBHUSX.

B nanbHeiiiem uccieaoBaHusi BpeMEHHON MEPCIEKTUBEI CTAlId Pa3BUBATHCS B IPYTOM
pyce ¢ onopoii Ha y>ke MoJydYeHHbIe TeOpPEeTUYeCKre KOHILIETNH, (OKYCHUPYSICh HA UHIU-
BUyaJIbHBIX M IMYHOCTHBIX TIOCKOCTSX YEJIOBEYECKOW KHU3HU: BO3pACTE, MOJIE, COLIUAIb-
HOM ¥ Mpo(heCCUOHAIBHON TPUHAIJICIKHOCTH.

[TonpoOHee ocTaHOBUMCS Ha MOJIOBO3PACTHBIX XapakTepucTHKax. BpemeHHas mepcrek-
THBA KOHIIETITyalTU3UPYETCs KaK IJIaCTUYHAsl, KOTHUTUBHO-MOTHBALIMOHHAS] KOHCTPYKLHS,
KOTOpas pa3BUBAETCS U U3MEHSETCS B 3aBUCUMOCTH OT OIbITA HA MPOTSHKEHUU XU3HHM [ 10].
K. JleBuH yTBep:k1aj, 4TO B AETCTBE JIFOJU COCPEIOTOUYEHBI HA HACTOSIIEM, a B IIOAPOCT-
KOBOM BO3pacTe y3HAIOT, UTO KM3Hb BKIIIOYAET B ce0s Kak MpoIuioe, Tak u Oymaymee [19].
JI. K. ®paHK roBOpHUII O TOM, YTO JETH OyAyT UMETh OTPaHUYEHHYIO BPEMEHHYIO MePCIeK-
THUBY, a MOXKUJIbIE JTIOU OylyT JEMOHCTPUPOBATh OojIee MMPOKUE JUANa30Hbl B MBIIUICHUN
o BpemenH [ 15]. bonee coBpemennbie uccnenoBanus, Hanpumep H. I1. Ilnnosoi, moguép-
KUBAIOT BO3PACTHBIE pa3Inuusl B npenctaBieHusx o Oymaymem [11]. [TogpocTku HE nMe-
10T YETKO OMpeeNIEHHBIX MPEACTABICHU 0 OyayllieM B OTIIMYKe OT OoJjiee cTapuInX BO3-
pactHbIX rpymi. [IpenctaButenu panHeil I0OHOCTH (OKYCHUPYIOTCS Ha podheccHoHaTbHOM
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CTaHOBJICHUH, KU3HEHHBIX BOBMOKHOCTSIX M CO3[JAHUU CEMBH, MO3HEH FOHOCTH — COOTHO-
CST CBOE BpeMs U BO3MOXKHOCTH.

E. B. Beneneenroii u E. B. 3ab6ennHoii mpoBeIeHO UCCIIeIOBaHNE BPEMEHHOH MTEPCIICKTH-
BHI B ycioBHsIX Tiooamm3aru [3]. ComeprkarenbHOE HAOJTHEHHUE KOMIIOHEHTOB CTPYKTYPBI
TICUXOJIOTUYECKOTO BPEMEHHU Ha BBIOOPKE CTYIEHTOB HOCUJIO MICUXOJIOTMYECKH HETIPOTYK-
THUBHBIN, TECCUMUCTUYECKUI XapaKTep: HEraTUBHOE OTHOIIEHUE KO BpPEeMEHH, HecOalaH-
CHpOBaHHas BpEMEHHas IEPCIEKTHBA ¢ NMpeodiaJaHieM HEraTUBHO BOCIIPUHUMAEMOI0O
MPOILIOTO U (haTaTMCTHYECKH BOCTIPUHUMAEMOTO HACTOAIIETO, a TAKXKe CTPEMJIEHHUE K IPOo-
KpacTuHauuu. M3ydeHune cTpyKTypbl ICUXOIOTUYECKOTO BPEMEHH Y CTYJEHTOB IO3BOJIH-
JI0 BBISIBUTH TPEBOKHYIO TEH/ICHIINIO: MpeobiialaHie HeraTUBHBIX YCTAHOBOK U IECCUMHU-
CTHUYECKHUX MPOrHO30B.

Uccnenosanue /. Jlaypeiipo-MapTuHe3 U KOJUJIET, HOCBSIIIEHHOE BO3PACTHBIM Pa3Jiu-
YHSIM BPEMEHHOW NEePCIEeKTUBBI, TPOAEMOHCTPHUPOBAIIO, UTO [0 MEPE B3POCIICHHS BpEMEH-
Has epPCHeKTUBA TPAHC(HOPMUPYETCS U JIFOIU CTapILIEro BO3pacTa CKOpee OIS AbIBAIOTCS
Ha CBOE mporioe 0e3 OTpUIaTeNbHBIX SMOIUH, a TAKXKe MPEANOUNTAIOT (aTalIiCTUIECKO-
MY HAacTOfIEMY reoHucThYeckoe [17].

[To nanHbIM HccnenoBanus, nonydeHHsiM Y. H. MoHry1i1, B MOJIOIOM BO3pacTe 1Mo He
OKa3bIBAET CYIIECTBEHHOTO BIIMSHUS Ha pACCTAHOBKY MOTHUBAIIMOHHBIX 0OBEKTOB BO BPEMEH-
HOM mepcrekTuBe U e€ HAMOJIHEHHOCTh Pa3IMYHbIMU KaTeTOPUSIMH, OTHAKO OH OKa3bIBAET
BIMsiHUE Ha ah(PEKTUBHYIO OIIEHKY BPEMEHHOM MepcrneKTUBHIL. JKeHITMHbBI O0siee MO3UTHB-
HO OIICHUBAIOT CBOE HACTOsIIee U Oyayliee, a MyKYMHBI UMEIOT MOJIOKHUTENbHYIO yCTa-
HOBKY Ha cBOE mporuioe. B 3peroM Bo3pacTe MOoJI0BbIE pa3Iudusl IPOSBISIOTCS Y KEHIUH
B 0OJIbIIIEM CTPEMIIEHUH K cCaMOpeaIn3aluy M0 CPABHEHHIO C MY>KUMHAMH, a TaKXKe M0JI0-
BbI€ pa3nuyus B apeKTUBHOM OIIEHKE B 3pEJIOM BO3PACTE MPOSBISIOTCS B OOJIee OTpHUIIa-
TEILHON BPEMEHHOM YCTaHOBKE K CBOEMY OyyIieMy Yalie y >KeHIIUH, YeM Y MY>K9IuH [6].

Oco0eHHOCTH BpEMEHHOM MEPCTIEKTUBBI B TIEPUOJT PAHHEH B3POCIOCTH 3aTPOHYTHI B HC-
cinenpoBanuu B. H. bopoaunoii u E. /. /luakonoBo# [2]. ABTopamMu yCTaHOBIIEHO, YTO JJISI
KEHIIMH TaKOTo Bo3pacTa 0oJjiee XapaKTepHbI MOCTAaHOBKA OyIyIIUX IIeJIel U MJIaHUpOBa-
HUE, MPOILIOe OHU BOCIIPUHUMAIOT FOPa31o MO3UTUBHEE MYKUHH, KaK OIBIT, CHOCOOCTBY-
IOLUI UX PA3BUTHIO U CTAHOBJICHUIO. Y MY)KYHH 3TOTO K€ BO3pacTa OTMEUAETCs BOCTIPUSI-
THE COOBITUH MPOIJIOr0 B HETaTUBHOM KJTIOU€, OpUEHTalMs Ha Oyayliiee BrIpakeHa ciiado.

Bunenne uenoBexkoM coOBITHI COOCTBEHHON KU3HU C TOYKU 3PEHUS UX BPEMEHHOM OT-
HECEHHOCTH HMCIIOJIb3YETCS OTAeNIaMH YIPaBJICHUS NIEPCOHATIOM, TIO3TOMY CO CTOPOHBI Op-
raHM3alni OYEBUICH 3alIPOC B TeopeTHYecKkoM MaTepuaiie. CrieoBareabHO, MHOTHE HCCIIe-
JTIOBaHUS MOCBSIICHBI U3yUYEHUIO BPEMEHHON MEPCIIEKTUBBI COTPYIHUKOB KOMITAHUH.

HccnenoBanue BpeMeHHON MePCHIEKTUBBI OyAyIIero B KOHTEKCTe (DyHKIIMOHUPOBAHUS
opranuzanuu npeiaratot Kopr B. Pynoned n Xannec 3axep, rae npodeccronanbHas 0y-
Jyliasi epcreKkTrBa pabOTHUKOB paccCMaTpUBaeTCs Kak BOCIPUATUE MU CBOETO Oy/IyIIero
B IIpoIiecce TPyAoBoi aestensHocTH [13, ¢. 90]. Ynanock ycTaHOBUTH, UTO Takast mpoQeccu-
OHaJIbHAs MEPCIEKTHBA OTPUIIATEILHO B3aUMOCBSI3aHa C WHAUBUYaIbHBIMU XapaKTEPUCTH-
KaMH, BKJTFOYasi BO3PACT, OOIINI CTaK pabOThI, CTaK pabOThl B KOHKPETHOH OpraHU3aIlNH,
ypoBeHb 00pa3oBaHus. B cBOIO ouepenb MOJI0KUTEIbHAS B3aUMOCBA3b 0OHAPYKUBAETCS
C MIEPEMEHHBIMH CaMOOLIEHKH (PU3NUECKOTO 3J0POBbSI, a TAKXKE OIbITa aBTOHOMUU Mpodec-
CHUOHAJIbHOU JeSITEIbHOCTH.

B uccnenoBanun T. A. Hectrka nokasaHa 3aBUCUMOCTh BPEMEHHOM MEPCIIEKTUBBI OT
psiaa 0coOEHHOCTENW OpraHU3allMOHHON KYJIbTYPhl. ABTOP BBISIBUJI, UTO IO CPABHEHHIO
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C HEYCIEUTHBIMU PYKOBOJIUTENSMU (COTPYAHUKAMHU) YCIIEIIHbIE UMEIOT 00Jiee BBICOKHUE T10-
ka3arenu opueHTanuu Ha Oymayiee [8]. [To pesynpraram uccnenoanus A. A. Kapenuna,
B CTPYKTYpE BPEMEHHOM MEPCIEeKTUBBI YCIIEIIHBIX COTPYAHUKOB IOMHUHHUPYIOT BPEMEHHbIE
OpHUEHTAIMH OyIyIIero U MO3UTUBHOTO MPOILIOro. B cTpykType BpeMeHHON NepCreKTUBbI
HEYCIEUTHBIX COTPYIHUKOB TOMUHUPYIOT BpEMEHHbIE OPUEHTAIIMN HETaTUBHOTO MPOIILIO-
ro ¥ (aTaJTUCTUIECKOTO HACTOSIIETO [5].

bbutn npenpuHATH MONBITKY BHISIBUTH BPEMEHHYIO MEPCIIEKTUBY COTPYIHUKOB OpPraHU-
3aruil B ycinoBusx Heornpeaenéunoctu. Hampumep, K. My3api6aeBy ynanock yCTaHOBUTS,
YTO JUYHOCTh, HAXOJSAUIYIOCS B CUTYallUH HEONPEAEIEHHOCTH, OTIIMYAET JOCTaTOYHO CO-
KpauiéHHasi BpeMeHHas epCleKTHBa, 3HAYNTEIbHAsl BpeMEeHHasl 1e30pueHTalus u e€ He-
onpenenéHHOCTh, HETaTUBHO OKparieHHas adekTuBHas olleHKa HacTosmero [7]. MoxkHO
3aKJIFOYUTh, YTO COTPYAHUK KOMIIAHUH, HAXO/IACh B CUTyallMl HEOMPEIeIEHHOCTH, MOXKET
OTJINYATHCS CHUYKEHHBIM YPOBHEM MOTHBALIUHU, OTPULIATETILHBIM OTHOLIEHHEM K HACTOSIIE-
MY, CHUKEHHON aKTUBHOCTBIO U CHIKEHHBIM y4acTHeM B pabouux mpoiieccax, 4ro U yja-
JI0Ch OOHAPYKUTH HCCIIEI0BATEISIM.

Taxum 00pazom, MPOBEICHHBIN TEOPETUIECCKUIN aHATTU3 TIO3BOJISIET KOHCTaTUPOBATh, UTO,
HECMOTPS Ha OTPOMHBIN TUTACT HAYYHOU WH(MOPMAINH, cofiepkanne (heHOMEHa BPEMEHHON
MEPCIIEKTUBBI 3aBUCUT OT MOAXO0/1a, KOTOPOT'o MPHUIEPKUBAETCS HccieoBareib. B HayuHO
nuTeparype Bc€ emié He MpeIoKeHO eTUHOTO onpeesieHns] eHOMeHa BpeMEHHOM mep-
CIIEKTHBBI BBU/Y Pa3pO3HEHHBIX MPECTABICHUHN KacaTelbHO €€ CTPYKTyphl. B Haem uc-
CJIEJOBAaHUY BPEMEHHasl IEPCIIEKTHBA PACCMAaTPUBAETCS KaK KITIOUYEBOI acleKT B OCTpoe-
HUU TICUX0JIOTUYECKOTO BPEMEHH, IJ1€ TTOCPEICTBOM KOTHUTHUBHBIX MPOLIECCOB KU3HEHHBII
OTIBIT YEJIOBEKA Pa3NessieTCs Ha mpoIuioe, HacTosiee u Oymymiee. CyObeKT MOXKET OBITH CO-
CPEIOTOYCH Ha TeKYIel CUTyaluu (OpUEHTAIMS Ha HACTOSIIIEE ), TIPOIILIOM OIbITEe (OpUEH-
TaIwus Ha MPOILIOE) WM OECIIOKOUTHCS O OyAYIIUX BO3MOKHOCTSX M PUCKAX (OpUEHTAIINS
Ha Oynymiee). OnHako MOTYEPKHEM, UTO €IUHON TOYKU 3PEHHSI Ha yAENIbHBIN BeC MPOILIO-
0, HACTOSIIIEro ¥ OyAyIIero y uccienoBaTenel 10 CUX Mop HeT. YUEHbIMU He OTPUIIAETCS
MOTHBAILIMOHHAS COCTABJISIIONIASI BDEMEHHON MIEPCIIEKTUBBI, U YIEIbHBIN BEC TaHHOTO MPO-
OJI€eMHOTO TIOJISl B HAYYHOM JTUTepaType yBEIMUNBACTCS.
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BMOMHCDOPMeTM‘IECKMl‘;I AHA/IN3 MYTALUUU BE/ZIKA
HrpA BAKTEPUN PSEUDOMONAS CHLORORAPHIS SUBSP.
AURANTIACA B-162/2

B cTaTbe npeacTaB/ieHbl pe3y/1bTaTbl FeHETUHECKOro U BMOMHPOPMATUHECKOrO UCC/eA0BaHMA MO Bbl-
AB/IEHWIO BO3MOXHOM 3aBUCUMOCTHU MeXAy MyTaLmei B reHe hrpA v NOBbILLEHHbIM CMHTE30M (peHa3UHO-
BbIX aHTUOMOTUKOB K/AeTKaMu liTamma B-162/2 6akTepuit Pseudomonas chlororaphis subsp. aurantiaca.
MyTauua Ala613Thr B 6es1Ke HrpA noTeHuManbHO CnocobHa OKasblBaTb BAMAHME Ha ero B3aMMogencTaune
¢ pubocomamm 1 UX AUCCOLMALMIO, HTO MOMKET /1eKaTb B OCHOBE YCTOMUYMBOCTM KAETOK B-162/2 wiTamma
K COBCTBEHHbIM peHasnHaMm.

KatoueBble c/10Ba: peHasmHoBble aHTMOMOTHKIM; PHK-xennKasa; MyTauusa; npoteobaktepumm.
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Tepwuii Pseudomonas chlororaphis subsp. aurantiaca B-162/2 | K. C. BoHgapesa, E. I'. BepemeeHko [/ Codua:
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K. Bondareva', K. Verameyenka*
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of Belarus

BIOINFORMATICS ANALYSIS OF THE HrpA PROTEIN
MUTATION IN PSEUDOMONAS CHLORORAPHIS SUBSP.
AURANTIACA B-162/2

The research presents the results of genetic and bioinformatics analysis aimed at identifying a possi-
ble correlation between the mutation in the hrpA gene and the increased synthesis of phenazine antibi-
otics by the cell of the B-162/2 strain of Pseudomonas chlororaphis subsp. aurantiaca. The Ala613Thr muta-
tion in the HrpA protein can potentially affects it’s interaction with ribosome and their dissociation which
may underlie the resistance of B-162/2 strain cells to their own phenazines.

Keywords: phenazine antibiotics; RNA-helicase; mutation; proteobacteria.

For citation: Bondareva K. & Verameyenka K. Bioinformatics Analysis of the HrpA Protein Mutation
in Pseudomonas chlororaphis subsp. aurantiaca B-162/2. Sophia. 2025;1:29-31. Russian.
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Benox HrpA otHocaT k knaccy AT®-3aBucumbix PHK-xenunkas, 11t KOTOpbIX Tak-
e nokazana HT®a3nas aktuBHOCTh. Ceiiuac akTUBHO BEAYTCS MUCCIIEAOBAHUS IO U3yUe-
HUIO BIUSHUA IPOJIyKTa reHa hrpA Ha 4yBCTBUTENBHOCTH OAKTEpUid K psly aHTUOUOTHUKOB.
BopkuBaeMoCTh eNeIMOHHBIX MYTaHTOB hrpA — E. coli B mpucyTCTBUM XJI0paM(EeHUKO-
Ja, TETPAUKINHA U aMITUIIWJUTMHA CUJIBHO CHUYKEHA 110 CPAaBHEHUIO C TUKUM TUIIOM. DTO
yKa3bIBaeT Ha TO, YTO MPOAYKT TeHa hrpA obecneunBaeT yCTOWYMBOCTh K aHTHOMOTHKAM,
MUIIEHbIO KOTOPBIX SBJISIFOTCS MPOIECCHl TPAHCISALUU U CUHTE3a KIETOUHOM cTeHKH. B To
e BpeMs, COTJIACHO JIUTEPaTyPHBIM JaHHBIM, OH MOBBIIIAET YyBCTBUTEIBHOCTh K pudam-
nununy, ntHruouTopy PHK-momumepasser [2]. Jenenus ananora hrpA y P. Aeruginosa cno-
coOcTBOBaJa MOAABICHUIO CUHTE3a MUOIIMAaHWHA, CBOPMHUHT-ITOJIBUYKHOCTH U TOSBICHUIO
TUIEPUYBCTBUTEIBHOCTH K MIEPOKCUY BOJOpOoAa. MyTaHTHbIE KJIETKU MOru0aiy B MpUCYT-
CTBUU aHTHOMOTHKA a3UTPOMUIIMHA — UHTUOUTOPA TPAHCKPUIIIINHI T€HOB, JETEPMUHUPY-
I0IMKX 00pa3oBaHUe OMOIIEHOK, BUPYJIECHTHOCTD U MOABMKHOCTE OakTepuii. [lonaBnenue
HKCIPECCUH T'€HOB JIOCTUTAIOCH 32 CYET OCTAHOBKH pUOOCOM U UCTOIIEHHEM KJIETOUHOTO
nyna TPHK [3]. HenaBHo Ob11 onucan Mexanus3Mm paboTsl 6enka HrpA, cormacHO KOTopo-
My OH pacno3Haét oomacth MPHK, B KOTOpO# MPOM301IIIO CTOIKHOBEHHUE JIBYX pHOOCOM.
CeszpiBasick ¢ MPHK, Hike 0071aCTH «OCTaHOBKMY, a Takke ¢ 00enmu pudocomamu, HrpA
M30MpaTenbHO CTSIHET» OIHY U3 HUX, TEM CaMbIM JIeCTaOMIM3Upys €€ U pacIieruisis Ha CyOb-
€IUHULIBI C UCTIoNb30BaHueM 3Heprun AT [1].
VY npencrasureneit poga Pseudomonas o6pa3oBaHre OMOTUIEHOK CBA3aHO C YBEITUYCHH-
€M IMIPOIYKIMHU PsAJla BTOPUYHBIX META0O0IUTOB, B TOM UUCIIe U ()eHA3MHOBBIX aHTHOMOTHKOB.
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AHanu3 MyTanuu B reHe hrpA mo3BOIUT BBISIBUTH BO3MOXKHYIO CBSI3b JAHHOTO O€JIKa C MOsB-
JIEHWEM yCTOWYUBOCTHU KJIETKaMH MyTaHTHOrO mtamma P. Chlororaphis subsp. aurantiaca
B-162/2 k co6cTBEeHHBIM (heHa3uHaM, YTO U SBJISETCS 1EIbI0 HACTOSIIETO HCCIICOBAHUSI.

I'eHoMHBIN aHATM3 MyTaHTHOTO mTamMMa B-162/2 nokaszan Halu4due y HEro MyTaluu
B reHe hrpA. IIpsiMoii CBS3U MEXIy aKTHBHOCTBIO YKa3aHHOTO T€Ha U MPOM3BOICTBOM (he-
HA3MHOB paHee OMHUCAHO He ObLIO.

Ha navyanbHoM 5Tane paboThl ObLT IPOBEICH aHAU3 TOTO, MOXKET JIM ATa MyTaIUs OKa-
3bIBAaTh BIIMSIHUE HAa CTPYKTYpy Oelika U ero akTuBHbIE LIEHTphl. Ha ocHOBE JaHHBIX OH-
nariH-pecypca I-TASSER nns 6enka HrpA 6w11 BEIOpan pedepencHblil 6enok 6ZWW Gak-
tepuii E. coli BL21 (DE3). 3amena Ala613Thr B 6enke HrpA mytantHoro mramma B-162/2
M3y4aeMbIX OaKTEPHil IOKAJIU30BaHa B KOJIBIIEBOU CTPYKTYpPE, MEKTY 24 1 25 criupajibHbI-
Mu omeHamu Oenka (puc. 1). B crpykrype 6ZWW 3aMensiemblit anaHuH B Touke Ala619
HE BXOJIUT B CIIMPAJIBHBINA JIOMEH, B oTiInune oT Ala627, HO 00a He SBISIOTCS aKTUBHBIMU
neHTpamu st popmupoBaHust cBs3u ¢ SSRNA. CTOUT OTMETUTD, YTO IIEHTPHI B3aUMO/ICH-
cTBUsI ¢ pubocomMamu B HrpA 10 cux 1mop He YCTaHOBJICHBI.

Puc. 1. 3-D ctpykrypa 6emka HrpA u3 6axrepwii
MyTaHTHOTO mTamma B-162/2 P. chlororaphis subsp. aurantiaca.

Ipumeuanue: TEMHBIM 1IBETOM BblJiesieHa 00i1acTh MyTauuu Ala613Thr.

Takum o6pazom, myTtarust Ala613Thr B HrpA noTeHmansHO ciocoOHa OKa3bIBaTh BIH-
SIHUE Ha er0 B3aUMOJICHCTBHE C puOOCOMaMH U UX JUCCOLMALIUIO, YTO MOXKET JIeKaTh B OC-
HOBE YCTOWYHMBOCTH NMPOAYLEHTOB B-162/2 k cOOCTBEHHBIM (heHA3UHAM.
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M}[O}KCCTBO reorpaduyeckux 0ObEKTOB HA3BaHO JIMUYHBIMU UMEHAMU Jtofiei. B aTom
MIPOCIIEKUBACTCS CBA3b JIBYX Pa3/elioB OHOMACTHKH (HAyKU O COOCTBEHHBIX UMEHAaX) — TO-
MMOHMMUKH U aHTPOTIOHUMHUKHU, KOTOPbIE B TECHOM IEPEIIETEHUH MOPOIUIH CIEIMAIbHBIH
pazzen — aHTPOIMOTONOHUMHUKY, N3YYaIOIIYIO MPOLIECChl TOMOHUMHU3AIMY AHTPOTIOHUMOB.
K nacTosimeMy BpeMeHU BO3MOKHOCTH aHTPOIOHUMUU JIJIs1 OCMBICIIEHUS reorpaduyeckux
Ha3BaHUU MOKa U3y4eHbl HETOCTAaTOuHO. FIMEHHO O3TOMY B 3a/1auu HCCEI0BaHUM BOILIU
BOIIPOCHI O BBISIBJICHUH MPUYHH TOMOHUMHU3ALMHA aHTPOTIOHUMOB B Pa3Hble HCTOPUUECKUE
AIIOXH Ha TEPPUTOPHUH CIABIHCKOTO MUPA.

Nzyuenue npoucxoxaeHus GpaMuiinii BecbMa LIEHHO /1715l HAyKH, TOCKOJIbKY MOTy4YeHHbIE
PE3yABTATHI MO3BOJISIOT PEKOHCTPYUPOBATh, MOHATh U COOTHECTH UCTOPUYECKUE COOBITHS
LEeJbIX CTOJETUN, HCTOPUIO SI3bIKa HAPOJa, €ro JIUTepaTyphl U UCKyccTBa. M B 3TOM ocMbIC-
JICHUH OIIMOOYHO MOJIaraTh, 4YT0 TOJIbKO ()aMUIINK BBIJAIOUINXCS JIIOEH CllaratoT HCTOPHIO
CTpaHbl. 3a4acTyio (haMUIINU MPOCTHIX, OOBIKHOBEHHBIX JIIOACH /1€71at0T BO3MOXKHBIM MOHSTh
KHU3HB OT/IEIBHOTO YeJIOBeKa Kak sueiiku ob1iectBa. Takoe 00CTOATENBCTBO MO3BOJISET CY-
JUTh O PA3BUTHH LIEJIOTO HApO/ia, OCMBICIUTH reorpaduueckue KOpHU OTICNbHbBIX JIIOACH
U JaTh OLICHKY MX YKJIa/1a B COI[MAIbHO-3KOHOMUYECKOE Pa3BUTUE CBOEH STHUUECKOH Tep-
pUTOpHH, CTpaHbl. B 3TOM cMBbIce o4eHb BakHa HH(OpMaIus, Belpaxkaemas (paMuiIusmu,
BO3HHUKIITUMH U3 TOMOHUMOB (reorpaduuecKux Ha3BaHUM).

OO611en3BecTHO, 4TO (haMMIIHS SBISETCS HACIEACTBEHHBIM, OTIUYUTEIBHBIM U CBOE-
00pa3HBIM «MMEHEM HHCTHTYTa ceMbu». B To ke BpeMs B uccienoBanusx B. A. Hukono-
Ba [7] oTMe4YeHO, UTO U TMHTBUCTUYECKH, U FOPUINYECKH CIIaBIHCKUE (haMUIIUU 0(POPMIICHbI
CPaBHUTEIBHO MO3HO: OHU CIOKUIUCHh B X V—XIX Bekax, T. €. 10 ICTOPUYECKUM MEpPKaM
(baMuIMK MOSBUIIMCH CPAaBHUTENBHO HelaBHO. CUMTAeTCs, YTO BECbMa MPOAOIKUTEIBHOE
BpeMs (haMuiInK ObUTH JOCTOSTHUEM MPUBUIIETHPOBAHHOIO CJI0S, @ KPECThIHCTBO, COCTaB-
JISIBIIIEE OCHOBHYIO Maccy HaceseHus (Harmpumep, y pycckux g0 XVIII Beka), octaBanock
B OonbImmHCTBE cirydaeB 0e3 hamunuii. Tak, C. MnueB [2] yrBepkaan, uto y 6onrap da-
MUIUU (opMuUpOBaIUCH TpeumytecTBeHHO B XIX Beke. B uccnenoBanusax b. Mapkosa [3]
MpUBEEHBI (PaKThl, IOATBEPKIAIOIINE, YUTO MOJIOXKE BCeX (haMUIINK MaKeJOHIIEB, TTOCKOIIb-
Ky Tiporiecc ux (OpMHPOBaHUS MPOAODKAIICS B IEPBOM MoJI0BHHE XX BEKa U MOJTHOCTHIO
3aBEpUIEH TOJIBKO Mmociie BTopoit MUpOBOI BOHBI.

®opmupoBanue GaMUIHIA y CIaBsH B 1[€JIOM INPOTEKAJIO B T€ CTOJETHS, KOT/1a CIaBsH-
CKHE€ HapOJIbI KUK YK€ 000COOJIEHHO M UX SI3bIKUA 3HAYUTENIBHO pa3onuuck. [loatomy da-
MUJIMH OJTHOTO Hapo/a OTIIMYAIOTCS OT (paMMIIUN APYTUX HAPOAOB, 1 KIMEHHO M03TOMY (a-
MUJIUS SIBJISIETCS CBOETO pojia «OKUBOW MCTOpHUEl Hapona». Hapsay ¢ aTum B pesynbTaTre
MPOBEICHHBIX TONOHUMUYECKHUX UccienoBanui I . CuMHUHOM BbIsIBJIEHA 3aKOHOMEPHOCTD:
€CJIM HaHECTU Ha KapTy MecCTa pacinpocTpaHeHus paMuinii, 00pa30BaHHBIX OT HA3BAHMS
OJTHOTO rOpofia, U COEAMHUTD UX JIMHUSIMH C 3TUM TOPOAOM, TO MOTYUUTCS «pO3a JTydei»,
YKa3bIBaIOIIMX 30HY CBsA3eH [12].

W3ydeHue mpoucxoxaeHust U reorpauueckoro pacupocTpaHeHus pamMuiui sBisieTcst
3aj1a4uell TOMOHUMUKH KakK reorpado-ucTopUKo-JIMHIBUCTUYECKON Hayku. OIHAKO HCClieIoBa-
HUSI B 9TOM HaIlPaBJICHUHN HEMBICIUMBI 0€3 CTaTUCTUKH, BHISICHSIOIIEH COOTHOIIEHHS Pa3HBIX
TeHaeHui. B 6oee rmy0okoM NOHMMaHUK U3ydaeT pammimn ocodast Hayka — aHTPOTIOTO-
noHuMuka. Tak, reorpaduyeckuii acnekT uzyueHus paMuiinil MpeacTaBieH B UCCIEI0BaHU-
sx H. B. bupumno [1], B. A. HukonoBa [6] 1 MHOTHUX APYrUX aHTPOIIOHUMUCTOB [4; 9; 12].
BwMmecTe ¢ anTponnoHnMaMu Bce UMEHA COOCTBEHHBIE (TOIMIOHUMEI, T. €. reorpadudecKue
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Ha3BaHUS, STHOHUMBbI — Ha3BaHUs HAPOJ0B, KOCMOHUMBI — Ha3BaHUSI KOCMHUYECKHX 00bEK-
TOB, 300HUMBI — KJIMUKH KUBOTHBIX U JIP.) C U3YyUYAIOIIMMHU UX OTPACISIMHU HAayK COCTaBIISIOT
OHOMACTHKY (pa3/ien A3bIKO3HaHUS, U3y4alouii COOCTBEHHbIE MMEHA, HCTOPUIO UX BO3HHK-
HOBEHHMSI U TpaHC(OPMAIIH B pe3yibTaTe JUINTEIbHOTO YIOTPEOIeHUS B I3bIKE-UCTOUYHHUKE
WIH B pe3yJIbTaTe 3aUMCTBOBAHUS U3 IPYTHX S3BIKOB).

HcTopudecku ClIOKUIO0CH, YTO OBIT JIFOAEH U UX NMOBCEAHEBHBIE 00S3aHHOCTH 3areyar-
JIEIUCh HE TOJIBKO B reorpaduuecknx o0beKTax, HO U B paMMIUSX, JIEKCHUYECKUE OCHOBBI
KOTOPBIX 03HAYaIM COIHAIbHOE MOJI0KEHHE B 00IIECTBE U TPYJAOBbIE OTHOIICHUS (HaMpu-
Mmep, barpakos, backakos, [TomoBHHMKOB), mpenMeThl oAk abl (JlanteB, HoroBumun), ey
u HanuTky (Illanerun, COuTHeB), 00buan u 00psas! (Psoxensix, [lanuxuann). Tak, ydeHbI-
Mu-anTponoHumuctamu b. A. Pei6akoBeim [10] u O. H. Tpy6adesbim [13] 3adukcupoBan
(dakT O6eccneTHO HCUE3HYBINX TPOodecCruii C HACTYTIEHUEM STTOXH HOBEUIITUX TEXHOJIOTUH.
OnHako B MPOBEIEHHBIX HCCIEIOBAaHUSIX MU OTMEUEHO, YTO O MHOTHUX MpodeccHsix ocTa-
JIOCh CO3BYYHOE HAIIOMHUHAHHE U OHO «KHUBET» B TaKUX (PaMHIUAX, Kak banakupoBIINKOB,
bepanukos, bopraukoB, bponnukos, Bocko6oitHukoB, JleHmukoB, 3HaxapeB, ponTHUKoB,
Koxemsikun, Konosanos, Koneinukos, Kpeuetnukos, JlyunukoB, MeunukoB, OKJ1aIHUKOB,
OneitnukoB, [Tonomapes, PemernrkoB, PoctoBiiukos, PyminnkoB, CBeuHHKOB, CKOMOPOXOB,
CoxkonpaukoB, ConogoBHUKOB, CTpenbiioB, CeipernukoB, CbIpOMSATHUKOB, TonMaues,
Tpane3nukoB, XaMoBHUKOB, [{enoBansHukoB, [llanosanos, [llepcrodurtos, [llopaukoB,
IlleneTHILHUKOB.

B xonne XX Beka aHTPOMOHUMHCTAMH ObLTa TTPOBEICHA TTapayuiesib (PaMUIUNA C Ha-
3BaHUSIMU reorpaduueckux Tepputopuil. Hanmpumep, B cBOUX UcCCIeOBaHUIX YUECHbBIE
[3; 4, c. 65; 5; 9] mpocneamm mapaIoKCaaIbHYIO CBSI3b: O/1HA U Ta ke Gamuus [lonos — ca-
Masl yacTas ¥ Ha KpaifHEM CeBepe CIIaBIHCKOTO Mupa (y pyCCKHX B ApXaHTreabCKOM o0a-
CTH), U Ha KpaifHEM I0Te TOTO K€ CJIaBSIHCKOrO MUpa (y MaKeIOHIIEeB, )KUBYIIUX Ha TpaHU-
e ¢ ['penmeii), u 'y 6onrap [2] (Ha rore u Boctoke bonrapun). B To sxe BpeMs 3ta dhamumus
CUMTAETCS BeChMa PEJIKOM MIJIM MOYTH HE BCTpedaeTcs Ha OoJbIlel 4acTu IpyruX TEPPUTO-
puii cliaBsiHCKOTO Mupa [7].

JI1s pa3BUTHUSL aHTPOMOTONIOHUMUKHU KaK HAayKU C Teorpado-ucTOPUKO-ITUHIBUCTHU -
YEeCKHM YKJIOHOM Ba)XKHO coIocTaBieHue GopM haMuianii, TIyoke oTpakaroIux UCTO-
pHIo s3bIKa ¥ Hapoja. UMeHHO mo3TOMY B KOHIIE XX BeKa MOSBHIUCH pabOTHI IO aHTPO-
MMOHUMMH CJIaBsIH, conocTaBisomue Gopmbl pamunuii. Tak, 10 MHEHUIO BBIIAIOLIUXCS
COBETCKHUX U POCCUMCKUX YUEHBIX-aHTPOIMIOHUMHCTOB, CaMasl 4acTasl y 4eXoB paMuius
Hosaxk [4, c. 89; 8, c. 72;9; 12], HO mapaJoKC B TOM, YTO [0 CBOEMY PaCIPOCTPAHECHUIO
B CJIaBSIHCKOM MHUpPE OHA 3aHHMAET YETBEPTOE MECTO Y XOPBATOB, IIECTOE MECTO — Y IO-
nskoB (T. BapiiaBa), TOBOJIBHO 4aCcTO BCTPEUYAETCS Y CIOBAKOB U CIIOBEHIIEB, Y PYCCKUX
(r. Mockga), a Takxe, MPEeTePIeB HCTOPUUECKYIO JIEKCUKOJIOTHIO M CIIOBOOOpa30BaHUE,
y pycCcKux oHa TpaHcdopmupoBanack B hamunuu Hosaxosckuil, Hosaxos, Hosakosuu
[4, c. 90; 12, c. 32], y 6emopycoB oHa mpeoOpa3oBaHa M 9acTo BCTpeuaeTcs: kak HoBukoB
[8, c. 74]. Kpome Toro, B uccinenoBanusix 3. M. Myp3zaesa, A. U. [Tonosa, E. M. Ilocneno-
Ba, I. SI. CumuHoii [4; 8; 9; 12] ymoMsiHyTO, UTO JIJIsl CIIAaBTHCKHX S3BIKOB XapaKTepHa cy(-
(buKCaIbHOCTD JEKCHUECKOM KaTeropuu uMeH, a GaMuIny, o YTBEPKICHUIO JTUHTBUCTOB,
MpUHAJJIeXKAaT UMEHHO K 3ToM kaTeropuu. Hampumep, B pamunusax pycckux abCoNOTHO
npeoOnanaer GopMaHT -06 (¢ GOHETUUECKUM BapuaHTOM -eg), 6onee 90 % cepOoB HOCAT
dhamunuu, o6pazoBaHHbIE (HOPMAHTOM -Uub (-ih B POHETHUECKOW TPAHCKPHUIIIUN), Y T10-
JAKOB Tipeobnanaet popmant -cku (-ski, -cki). UmeraHO m03TOMY CcydPuKe, 3aKpeTuisisch
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U CTaB HOPMOM (pamuiinu, TepseT CBOE ITUMOJIOTHYECKOE 3HAYCHUE, TAKXKE TepSeT 3HaUe-
HHE U 0CHOBa, HanipuMep: yex Kopapixk, monsik KoBanb, xopBar KoBay — 3T0 HE Ky3HEIbI,
KaK O3Havajia OCHOBA MX (aMIIIHi, a JTI0u pa3HbIX npodeccuii. UMeHHO Tak OnuchIBa-
10T YUYEHbIE-aHTPOIIOHUMHUCTHI BOBHUKHOBEHUE MHOXKECTBA CIABIHCKUX (PaMUIIHIL: TIOJIb-
CKHE, XOpBaTCKHe, cepOCKre — Ha -o6uy (-esut), pyCCKUE U OOJNTapCKue — Ha -uyes, Yelll-
CKH€, XOPBAaTCKHE U CIIOBEHCKHUE — HA -OYeK.

HNutepecno muenune [1. CMOUYMHBCKOTO O TIPSMOI HCTOPUIECKOU CBI3U HopM (haMuiuu
¢ reorpadueli HaceneHus: «Damunuii Ha -ski B MasonosbIine Majio, Tak Kak Tam IovBa Ma-
JIOTUTOIOPO/IHAS, ¥ TIOATOMY JIEpEBHH ObUTH peke, ueM B Benukononeie. B Mazosuu, rie
KOJIMYECTBO TTOMECTH mpeBocxoansio Manononeiny u Benukononeiry, pamuinn Ha -ski
MomyJsipHee, 4eM B Malionobliie, HO BCIEACTBHE OOJIBIIOTO KOJIMYECTBA JE€PEBEHb, MPU-
HaJUIeKAIUX MEJIKOMY JABOPSHCTBY, TaM (haMUIIUU Ha -ski pexe, yeM B Benukomnosnbiine»
[14, c. 22]. Hanpumep, no noacueram H. B. bupuiio [1] y pycckux B cpeiHEM 4aCTOTHOCTb
dbamunuii Ha -cxuti eBa 1 npeBbiaeT 4 %, HO U 3T0 OOJIbIIe 5 MIIH. YeJIOBeK; y Oenopy-
COB YaCTOTHOCTbH (haMmuuii 3Toit Monienu konednercs ot 10 % Ha rore 1 BocToKe pecmyOmnu-
ku 10 30 % Ha ceBepo-3anaze; y yKpauHIleB Ha BOCTOKe — 4—6 %, Ha 3amane — 12—-16 %.
Kpowme Toro, ncciaenoBaHUsIMU 3TOTO aHTPOIIOHUMHUCTA YCTAHOBJIEHO, YTO Y CJIOBaKOB (a-
MUJIUU Ha -CK COCTaBIAIOT NMpuonu3utenbHo 10 %; y yexoB — 3 %; y ClIOBEHIIeB, XOpBa-
TOB, CEpOOB — HE3HAYUTEIHHOE KOJIMYECTBO TaKUX (haMUJIUi, HO BECbMa BECOMOE UX KO-
JUYECTBO OTMEUEHO y Oonrap — okoino 18 %, a y makenoHieB 3TuM popMaHToM ((popmoii)
(dbamMuIMK oXBaueHa MOJIOBMHA HACENIEHUs, U TPaHUIIa 30H peobiananus haMunmii Ha -0
U -cKu TIpoxXoauT ¢ ceBepa CeBepHO MakeqoHUH Ha 0T, K 3arany, rae npeobnaaatot da-
MUJIUHU Ha -CKU, K BOCTOKY — Ha -06. B 1ienom, nmo muenuto H. B. bupumno, Hocureneit da-
MU ¢ GOPMAHTOM -CK (-yK) Y CIABSH 3HAYUTEIBHO O0JbIe — 0koyio 30 MTH.

I'eorpaduueckuii actiekT u3ydeHus: GaMUIIUNA 3aKITI0YAETCS BOBCE HE B TOM, UTO OCHO-
Ba (hamminK Ha3bIBaeT reorpaduueckuii myHKT. BecTpeuatores u uckimouenus. Hampumep,
Kak oTMeTHJ1 B cBoux ucciaenaoBanusax Jl. T. Haapkun [S], 1eHHO U TO, 4TO B IOKyMEHTE
1902 rona 3adukcupoBaHbl B 3aBOJDKCKOM cefie 1o HazBanueM [llunanckuii Kimrou mop-
noBckue hamunun: Kupxemanckuii u [TuneceBckuii. Tak, Mo MHEHHIO 3TOTO aHTPOIIO-
HUMMCTA, [0 OJTHUM 3TUM (paMUIUIM, HUYETO HE 3Has 00 UX HOCHUTEJISIX, IOHITHO, YTO
ATO TepeceseHIbl u3 cenennii Kupkemansl u [luneceBo (panee — ATSHIIEBCKUN P-H
Mopnosckoit ACCP). Bmecte ¢ TeM B cBOeM OOIBITUHCTBE (haMUITUU SBIISIIOTCS PE3YIIb-
TaToM U (POHETHYECKUX U3MEHEHHI, U OTIaeHUs 3BYKOB, U II€PEOCMBICICHHH, 1 3BYKO-
noApakaHuii, a GOpMaJbHO TOXKESCTBEHHBIE OKOHUYAHUS 00pa3yroT Ha reorpaduieckon
KapTe ABHYIO CTaTUCTUYECKYIO OOIHOCTD. [I0 MHEHHIO yUeHBIX-aHTPOTIOHUMHICTOB, Ta-
Kasi 3aKOHOMEPHOCTb, BEPOATHO, 00yCIIOBIeHa TpeMsl (pakTopaMu: BO-IIEPBBIX, MHOTHE U3
(dhopMaHTOB TpeoOpa3oBanmsl (pamMIIIHiA BCE kKe UMENTH 00Iee MPOUCXOKIACHHIE; BO-BTOPBIX,
Ha U3MEHEeHHUE (paMIUTHH MOJAEHCTBOBAIN (DOHETHUECKHE 0COOCHHOCTH SI3bIKA MITH JHa-
JIeKTa (Hampumep, TEPPUTOPHATHLHOE Pa3MEKEeBaHUE e/a); B-TPEThUX, MPOUCXOAMIT PUH-
LIUI «BTATUBAHMS B PAJl», OCHOBAHHBIN M0 3aKOHY paBHEHMs Ha Mpeobiagaronryto op-
My [1, c.23;4,c.52;8,c.75; 12, c. 32].

Bo MHOrHX Tpymax y4eHbIX aHTpONMOHUMHCTHYECKas ipooiaemaruka XIX—XX BekoB Ha-
CBIIIIEHA YTBEPXKJIECHUSIMH O TOM, YTO OTPOMHAs TpyTIIa cIaBsHCKUX haMuimii ¢ popmaHTa-
MU -K, -aK, -€K, -VK, -UK, -Kd, -KO, ~eHKO OCJIOKHEHa ()OpMAHTaMH THIIA -HUK, -4VK, K KOTOPBIM
pUOABIICHBI -Ka, -KOJ C Pa3BEPHYTOH opMoii -enxo. Harpumep, H. B. bupuiio [1, ¢. 10]
MPUBOJIUT JAaHHBIC O haMUIUAX ¢ GOpMaHTaMH -K (-ex), PaCIIpOCTPaHESHHBIX Ha 3amajie
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ciaBsitHCKOro Mupa: 16 % ciioBeH1eB HOCIT ¢paMuiny ¢ GUHAIBHBIM -K (Mpeodaaaas Haj
OOIICIOTOCIABSIHCKUMU C OPMAHTOM -14); K YEILICKUM ITOKa3aTessIM OJIM3KHU CIIOBAIKUE —
20 % c dopmaHTOM -K U 5 % C -Ka, -K0; 4acThl (haMuiinu ¢ 3TuMu GpopmanTamu u B [lombiie,
0COOEHHO Ha Iore CTpaHbl; (aMUINK HA -aK XapaKTEPHbI AJI1 YKpauHIeB 3aKapraThs, Of-
HAKO CEBEPO-BOCTOUHEE yKe BCTpeuaercs GopMaHT -yk (-uyk, -tok): Makcumyk, Kopaioxk,
KoBanpbuyk; y 6enopycoB (pamuninu rpynimsl -yk oxBaTbiBatoT 50 % teppuropuu [lonecss,
HO B TO € BpeMsl Ha OOJIbIIeH YacTu TePPUTOPUH PeCIyOIuKU TakKuX (POPMaHTOB HACUU-
ThIBaeTcst 0kojio 10 %, a moBceMecTHO OHU €IMHUYHBI WJIK BOBCE OTCYTCTBYIOT.

[TpoenennsiMu uccnenoBanusimu H. B. bupuiino [1] yrBepxkaaercs, 4ro y 6e1opycoB
MIPEUMYILECTBEHHO pacIpOCTpaHeHbl (aMIIIUU C YUCTHIMU (POPMAHTAMHU -KO, -Kd, XOTS OHU
CBOMCTBEHHBI IIPEXKJIE BCETO YKPaUHIAM U 3araJHOCIaBIHCKUM HapojaaM. B uccnenoBanusix
JPYTUX aHTPOIIOHUMHUCTOB [4; 8; 12] momuepkHyTO pacpoCcTpaHEHUE MPAKTUUECKU €IUHBIM
MaccuBOM (paMUIIHi ¢ POPMAHTOM -K, IPOCTHPAIOLIUXCSI OTPOMHOM AYyToil Yyepes MOJIOBUHY
EBporibl — ot Anpuatuku 10 AzoBckoro Mops. [Ipu atom dhopma dhamunmu, odpazoBaHHas
oOuieciaaBsHCKUM (POPMAHTOM -UH, 4YaCTO BCTPEUYAEeTCs TOJIBKO y pyccKux. B apyrux cia-
BSHCKHX SI3bIKaX (paMUIINU C -UH KOHEYHO e UMEIOTCS, HO KOJIMYECTBO UX BEChbMa HEeBeIH-
KO, HaIIpUMEp, Y XOPBAaTOB HACUUTHIBaeTCs Bcero 1 % OT uncia HaceaeHHUs.

B uccrienoBaHusix COBETCKUX U POCCUICKUX YUEHBIX-aHTPOIOHUMHUCTOB MPUBOASTCS
(haMUITUK PACCMOTPEHHBIX MSATU CaMbIX 4acThIX GOpM (-08, -uu, -CcKuil, -UH, -K), OXBAThI-
Baromux 6osee 80 % Bcero cnaBsHckoro Hacenenus [4; 8; 12]. Hanpumep, ot Kapnar no
AneIl peryisipHo Betpedaercs ¢hopma damunuii Ha -ey ([Togynaen, Bogonusen, Kpuserr),
KOTOpbIE MOXKHO Ha3BaTh 10 UcTopudeckor Teppuropun [lannonuu. @opmant 3Tux hamu-
it (-ay) pacIpoOCTpPaHEH Yy XOPBATOB; Y CJIOBEHLIEB — -H, -p, -JI, -li C 4YaCTO BBINAJAIONIIIM
-e (Hdonenu, 3aiilr), a Tak)Ke y 4YeXOB, CIOBAKOB, Y HAaceJIeHUS 3aKapIarhs, BCTpeYaeTCs
y cepbos, y makenonieB (bennuanen, Kypeir). Apean dhamuunii Ha -ey oOpa3yeT Ha KapTe
MOYTH 3aMKHYTOE KOJIbII0, OXBaThIBAIOIIEE TEPPUTOPHUIO BEHTPOB, IpUILIeAINX Ha J{yHai
B IX Beke. [1o yTBep:k1eHUIO aHTPOIIOHUMUCTOB, paclpocTpaneHHas Gopma pamunuii Ha
-ey Moriia 000iTH BeHrputo, X0Ts He BIIOJIHE UCKIIIOUYEHO U TO, YTO (pOpMaHT -ey B Gpamu-
nusx 3aKapraThs 00s13aH I0XKHOCIIABIHCKOMY BIIHMSIHHIO. B 3TOM cMbIciie yueHbIe BbIIBUTA-
0T MPEATNONIOKEHHE, UTO HanboJiee BEpOITHO, YTO HE TOJILKO 710 BOSHUKHOBEHHUS (haMIIINH,
a elle U J0 MPUXoJa BEHIPOB, Pa30PBaBIIMX CILIOUIHOE HaceneHue obuioi [lannonuu, cio-
KWJINCH B CIIABIHCKHX SI3bIKaX T€ OJIMHAKOBBIE CIOBOOOPA3YIOIINE KOMIOHEHTHI, KOTOPbIE
CIIyCTS CTOJIETHS 00pa30BaIk MOJIENb (paMUIIUI C OKOHYaHUEM Ha -ey.

ITo maeHUIO Genopycckux anTpornonumuctoB H. B. bupuiio [1, c. 14] u I. f. Peuttoka
[11, c. 132], uHO¥ THN haMUITUi — €CTh HapUIIATEILHOE UMS, CTaBIIee haMuiinel 0e3 Ka-
KUX-TM00 n3MeHeHu# (Hanpumep, CMeTaHa), ¥ Ipyroe uMs, XoTs Obl U C BUIUMBIMU Cy(]-
(bukcamu, HO 00pa30BaBIIMMH HE (PaMHIIUIO, @ TOJBLKO €€ OCHOBY (Hampumep, MelbHUK).
damuIMK 3TOTO TUIIA, OTMEYAIOT YUCHbIE, TOCTIOCTBYIOIINE B HECIABIHCKHX s3bIKax EBpoOIbI,
y CIaBSIHCKMX HApOAOB HauOoJiee 4acTO BCTPEUAIOTCSA Y YEXOB M CIOBEHIIEB, MEHBIIIE —
y HOJISIKOB, YKPaUHIIEB, OETI0PYCOB.

B cnaBsinckoM Mupe BhINISAEBIINE OecOPSAI0YHBIMU (haMUIUK U3 ABYX OCHOB pasjie-
JUMBI HE IO s3bIKaM. HanpoTus, oHM 00bEeIMHEHBI B MEKbSI3bIKOBBIE TPYIIIBI 10 TPAMMaTH-
YECKUM OTHOIICHUSIM MEXKY COCTaBIISIOMIMMHU 31eMeHTaMu. [Ipu atom apeans! aMumii
Wi ux (opma He COBMALAIOT C TPaHUIAMU S3bIKOB. SIpKkuil TOMy npumep — eIuHbIA Mac-
cuB (pamMmInii Ha -exKo, UTYIINUN MONIEPEK A3BIKOBBIX pyOexeil, 00beIHSIONINI BOCTOY-
HYIO 4acTh YKpauHbl C BOCTOUHOM nosniocoit benapycu. Hanepekop rpanuiiam rocyinapcTs
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Y HAIIMOHAJIBHBIX SI3BIKOB paclpocTpaHeHbl U (opMbl pamunuii Ha -ey, -ak, -yk 1 11p. B 1o
e BpeMsl OIHU U3 OOIIEeCIaBIHCKUX YepT (paMUIMii TeHeTUYHBI ¥ IPEICTaBIAIOT CO00M
cieqpl ObUIOTO SI3bIKOBOTO €IMHCTBA CIaBsH, APyrue — 00s3aHbl NPSIMOMY B3aUMOOOMEHY
dhammmusamu (mu60 hopMamMu) MEXKIY CIABIHCKUMH HapoAaMu, HallpUMep, PYCCKO-yKpa-
HMHCKOMY, PYCCKO-0€JI0pyCCKOMY, MOJIbCKO-YKPaUHCKOMY, MTOJIbCKO-0€10pyCCKOMY, Yell-
CKO-TIOJIbCKOMY U T. 1. [4; 7; 11].

MHoroBekoBoe 00IIEHHE CJIaBSH C HECIABIHCKUMU HAPOJAAMHU BTSHYJIO B COCTaB CJIaBSH
MHOYKECTBO HECJIaBSH IO MPOUCXOKICHUIO, KOTOPIE IPUHECIH ¢ COO0N CBOU MHOS3bIUYHBIE
¢dbamunuu. Hanpumep, y 4exoB HeMasio HEeMEUKHUX (haMUIIHA, y MOJIIKOB — HEMEIKUX U JIH-
TOBCKHUX, Y 00Jrap — Typeukux, y pyCCKUX — TIOPKCKHUX, (PUHHO-YTOPCKUX, HOEpO-KaBKa3-
ckux u 1p. [5; 8; 10; 12].

Kpowme reorpaduu ¢popm, odpasyromux Gpamuianu, BaxkHa reorpadust ¢opm, KOTOPBIMU
00pa30oBaHbl UX OCHOBBI; IO MHEHHIO JTMHIBUCTOB, UX HEJIb3s CMEIIUBATH C 00pa30BaHHU-
eM (GaMuIHii, HO OHU TasT CTOJBKO HEHHOTO ISl HCTOPUH HAapoJa U S3bIKa, YTO YIIYCTUTD
TaKO# MCTOYHUK MPOCTO HEMPOCTUTEIBHO. 371€Ch MOXHO JIUIIb B KaU€CTBE MPUMEPOB
MIPUBECTU HEMHOTHE, IPUOTKPHIBAIOIINE TpaHu poodseMbl. [IOHATHO, YTO YACTOTHOCTD
dhopm, oOpasyromux GaMImIig, TOPa3a0 MEHbIIE, YeM YaCTOTHOCTh (GopM camux (hamu-
JUH, HO BCE XK€ 3HAYUTENIbHA, a TEPPUTOpUATIbHAS U30UpaTeNIbHOCTh — spKa. Hanmpumep,
-unos (08). UmenoBanus Kocrpomutun(os), [lepmutnH(0B) 0003HaYa M ABOPSHUHA, 3a-
YUCJIICHHOTO Ha BOGHHYIO CITYK0Y IO TaKOMY K€ ye3/y, B KOTOPOM OH U MOJTy4all 3eMIIIO,
CTAHOBSICh MOMEUIMKOM. J[JIs1 ClIeyIOINX MOKOJIEHUH 3TH UMEHOBAaHUS CTaHOBUIUCH (haMu-
musimu. CyliecTByeT LIeJblid IepedeHb ropooB, OT HA3BaHUN KOTOPBIX 00pa30BaHbl (pamu-
nuu: benes, bonoxos, boposck, Benes, Bepes, Bszsma, Konomua, Koctpoma, JlyxoBuiisl,
Moskaiick, Mocanbsck, Mocksa, [1epmsb, [IckoB, PxeB, CepmyxoB, TBeps. [lonoxeHnHbIe Ha
reorpauyecKyro KapTy, OHU OUE€PUHBAIOT IPAHUIBI HEKOT/Ia CYIIECTBOBABIIETO B UCTO-
pUYECKOM MPONUIOM — Ha ucxone XV Beka — MOCKOBCKOTO rocyaapcTBa, YTO AaTHUPYET
pacuBet (popmaHTa -UmuH.

Ecnu BIioTHy0 Kacarbesi TeMbI 0 Teorpaduyeckux KOpHAX U JallbHEHIleM pacipo-
cTpaHeHnH (paMUIINH, MOKHO IPUBECTH BECbMa MHTEPECHBII MIPUMEP UCTOPHUECKOTO CBOE-
oOpasus pycckoro CeBepa, IOCKOJIbKY HMEHHO TaM JIy4lle, YeM Ie-1100, COXpaHWINCh
MmecTHble pamunnu. Hanpumep, Ha ceBepe Poccuu MHorO pamuiinii, 00pa3oBaHHBIX OT MECT-
HBIX Teorpaduueckux Ha3BaHuii: Baecurckuii, BaitBannes, BaiimyTun, Bapakun, Bap3y3us,
Bonornun, I'apesckuii, {lonaronenos, Eqemckuii, 3akemoBckuii, MbxkmsikoB, Kokiapes,
MaruropoB, Mexpenbrun, MexpskoB, Hemutorun, Hroxuun, Onerus, [lepmuiioBckui,
[Toxxenckuii, exmun, [lenarckuii. K Tomy e 3amagHasi 4acTb CEBEPHON TEPPUTOPUM
Poccun (OHexCKHiA TOTYOCTPOB — KPYITHBIN TIOIYOCTPOB Ha ceBepo-3anaae Poccun) BXoaut
B apeas TUPOHUMOB CO BTOPHIM KOMIIOHEHTOM (popmanTa -o03epo (Kenosepo, YH103epo),
YTO OTpaswioch U B pamunusax: Kenosepos, Konmosepos, Yumoszepos. Hemano ¢pamunuii
1 OT OCHOB HapHIaTeJIbHBIX, O3HAYAIOIINX CTIeU(PUYECKIE MECTHbIE IPUPOIHBIEC YCIIO-
BHsI, YCJIOBUS XO3SIICTBOBaHUS U ObITa Hacenenus: Bemnsakos, Jlactos, JIoxoB, MopuiiuH,
[Inactunun, Coprun, llenenun.

MHorue y4eHble-aHTPOIIOHUMUCTHI [4, ¢. 298; 7; 8, ¢. 33; 9; 12; 13, ¢. 22] oTMeTHIH, YTO
caMmbl€ YacTbhle B CIaBIHCKOM Mupe haMuinnu — Meanos, [1onog — B CENbCKUX MECTHOCTSIX
(rake ¥ B OCJIEIHEE IECATHIIETHE) SBISIOTCS €AMHUYHBIMU (haKTaMU, HECMOTPS HA OTPOMHYIO
MOABMKHOCTH HaceNneHus. B To jxe BpeMs 3TH aHTPOIOHUMUCTHI IPUBOISAT HECKOIBKO (paMu-
JHi ¢ YKa3aHHEM TOYHOTO MEeCTa UX BOSHUKHOBEHHUS, T. €. UX reorpaduueckue KopHu: [OMKuH
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(JIuBeHckwuii p-H, ¢. Tenuuns), 3mMemtoruH (XoTeIHEKUH p-H, 1. MuxaitinoBka), Karaconos
(XoTeIHELIKHH p-H, ¢. YpbIHCK), Knmuaayxos (JImutpoBckuii p-H, ¢. Tpodbumoso), Mapanasikux
(Muenckwuii p-H, ¢. CtpensaukoBo), [Toamnytos (JJomxkanckuii p-H, ¢. Ko3bMoaeMbsHCKOE),
Pemvmmun (Konmusitackwit p-H, ¢. Harpy6ex), CypsimHoB (3aneromeHckuii p-H, ¢. MoxoBoe),
Teepmoxie6oB (MueHckuit p-H, c. AnsgobeBo), [lleneros (Mierckwuii p-H, ¢. Komabr). OnHako
JI0 HACTOSIIIETO BPEMEHHU HE HMEETCsI IOCTOBEPHBIX CBEJCHUH O CJIOBaX, CTABIIMX OCHOBOM
3THX ammini, U 00 uX 3HaYeHUsX. VccrmenoBareny pyccKoro 3aceeH s CETOBaIM Ha CKY/I-
HOCTh UCTOYHHUKOB, JIaXK€ HA CMEPTh CTAPOXKUIIOB HCCIIEyeMO reorpaguueckoil MECTHO-
CTH, OJTHAKO, KaK IMPaBUJIO, OHU 3a0bUTH (WIJIH )K€ HE MPUHSUIA K CBEJICHHUIO) O TAKOM BaXK-
HOM HCTOPHYECKOM UCTOYHHKE, KAaK OHOMAacTHKa. MeX/Iy TeM HMEHHO dTa HayKa TOMOTaeT
OCBETHTH HEPACKPHIThIC TPaHU, KOTOPBIE OCTABJICHBI HHBIMU UCTOYHUKAaMU 0e3 00BbsICHE-
Huii. ToNbKO MIMPOKast ”HBEHTAPH3AINS CIABTHCKUX (haMIITHH, YUUTHIBAIOIIAS TAKHE OCO-
OCHHOCTH, JaeT OyAyIIMM HCCIIE0BATEIsIM BIIOJTHE HAJIS)KHYIO OCHOBY ISl HAYYHOTO CO-
MOCTAaBJICHUSI.

[Tony4yeHHbIC JaHHBIC TIO AHTPOIIOTOIIOHUMHUKE BEChMa HHTEPECHBI JJaKe [T OObIBaTE-
JI51, OJTHAKO JIJIS TIOYYEHUS] HAyYHOH MH(OpMAIK 0 reorpaduIecKiX KOPHSIX U TaTbHeH-
IIeM pacpOCTpaHeHUH (paMuInii HEOOXOAUMO COMTOCTABUTH ITH JAHHBIC C TUAJICKTOJIOTH-
YECKUMH, ITHOTPA(PUIECKUMH, UCTOPUICCKUMH KapTaMHu.

Takum 00pazoM, y4eT aHTPOITOHUMHH U STHOHUMHHU B TOTIOHUMUYECKHIX HCCIICIOBAHH-
SIX HACTOJILKO Ba)kKEH, YTO MIPABOMEPHO TOBOPUTH O METOJIE AHTPOIIOHMMHUHU ¥ STHOHUMUHU.
3T0T MeTOI TpeOyeT, YTOOBI TOMOHUMHCTHI-MCCIIE0BATETH UMEITH J0CTAaTOYHOE MTPEICTaB-
JIeHHe 00 aHTPOTIOHUMHUU U STHOHUMHH TEX S3BIKOB, HA KOTOPHIX OOIIAINCH KUBIIHE HA
OYEpPUCHHOH TEPPUTOPUH HAPObl. BaykHO, YTOOBI M3ydanach aHTPONOHUMHUSI U STHOHUMHS
HApOJIOB B CHHXPOHHUH U JINAXPOHUH, YMEJIO Pa3IndaiuCh aHTPOTIOHUMUYECKHIE U STHOHH-
MHUYECKHE 3aMMCTBOBAHUS M UMEIIUCH TIPE/ICTABICHUS O (YHKIIMOHUPOBAHUH aHTPOTIOHU-
MUU ¥ STHOHHMUH B PAa3HBIX OOIIECTBEHHO-DKOHOMHUYECKHX (hopMmanmsx. Takxke ciemyer
MIOMHHTB U O TOM, YTO TOCYJapCTBEHHOE 3aKperuieHne (paMunii MpuTOpMO3HIIO, HO HE TIpe-
Kpatwio m3MeHeHnue pammmmii. K ToMy e BbICOKasi MOOMIBHOCTh M MUTPAIIHS HAaCETICHHS
3aMETHO BBIPABHHUBAIOT COCTaB (haMuuii (Hake 0€3 uX U3MEHEHHUH ), CIITAKUBAIOT U PETH-
OHAJIbHBIC pa3IM4Msl. XOTS MPOIECC HHTETPAIMU U JUTUTENICH, OJHAKO B MOCIIEHEE BPEMs
BBH/TY PA3JIMYHBIX COITUATLHO-TIOJUTHICCKIX U3MEHEHUH TEMITBI €T0 BO3PACTAIOT.
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Concrete 3D printing construction technology is a new green construction technology with broad
application prospects. At this stage, more research on the mechanical properties of concrete 3D-printed
structures still needs to be done. This paper investigates the effect of printing layer thickness on the axi-
al compressive mechanical properties of composite short columns through finite element analysis of the
stress-strain of 3D printed ultra-high performance concrete and cast-in-place concrete composite short
columns under axial load. The results show that the printed shell can effectively restrain the internal core
concrete; under axial compression, the reduction in the thickness of the printed layer leads to a decrease
in the ductility of the short column while the compressive strength is improved. It provides a reference
for practical engineering and subsequent research.
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KoHruyHb Y3Hb ', FOK-LuHb /lyH %, YxumxyH LLn3, L3axyH Y:kao

174 daky/IbTeT ropoACKOro CTPOUTE/IbCTBA U TEXHUKM 6e30nacHOCTH, LLlaHxalckuii Tex-
HO/I0rMYeCKUM MHCTUTYT, LLlaHxan, Kutai

KOHEYHO-3/IEMEHTHbIXA AHA/IN3 XAPAKTEPUCTUK
OCEBOIO CKATUA KOPOTKUX KO/IOHH U3 KOMIO3UTHOTIO
CBEPXBbICOKOMPOYHOIo bETOHA K MOHO/IMTHOTO
BETOHA, U3STOTOB/IEHHbIX METOAOM 3D-NMEYATHU

TexHo/10r1A CTPOUTEbCTBA C UCMO/b30BaHMeM 3D-neyat 6eToHOM npeacTas/AeT cO60M HOBYIO KO-
JZIOFUYHYIO CTPOUTE/IbHYIO TEXHO/IOTMUIO, MMEIOLLYIO LLUIMPOKKWE NepCcrneKkTMBbl NpUumeHeHus. Ha gaHHom 3Ta-
re Bce elle Heo6x0AMMO NpoBecTM H0o/IblLe UCC/IeA0BaHUIA MEXAHUYECKUX CBOMCTB KOHCTPYKLMI, CO3/aH-
HbIX C MOMOLLbtO 3D-neyaT 6eToHOM. B aHHOW cTaTbe ncc/1eayeTca BAMAHME TO/ILLMHBI MEYAaTHOMO C/10A
Ha OCceBble CKUMAOLLIME MeXaHUYeCKMe CBOMCTBA KOMMO3UTHBIX KOPOTKMUX KO/IOHH NMyTeM aHa/M3a MeTo-
£,0M KOHEYHbIX 3/1eMEeHTOB HanpsA»KeHHO-4,ePOPMUPOBAHHOIO COCTOAHUA Y/IbTPaA-BbICOKOMPOYHOro beTo-
Ha, Hane4YaTaHHOro Ha 3D—anHTepe, M MOHO/IUTHbIX 6@ TOHHbBIX KOMMO3UTHbIX KOPOTKUX KO/IOHH Mo4 oce-
BOW Harpy3sKom. Pe3y/ibTaTbl MOKa3bIBalOT, YTO Hane4yaTaHHaA 060/104Ka MOXKeT 3P PEeKTUBHO CAEPKUBATD
BHyTpEHHMﬁ CepAeYHUK U3 6ETOHa; NnpuY 0CEBOM CXKATUU YMEHbLLUEHWE TO/ILWLMHbI N€4aTHOro C/104 NpmUBO-
ANT K CHUXKEHUKO NMNACTUYHOCTHU KOpOTKOI‘/'I KO/IOHHbI, B TO Bpe€MA KaK NPOYHOCTb Ha CXKaTuUe noBbILLIaeTCA.
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5TO NpeaoCTaBAAeT OPUEHTUPDI A/1A NPAKTUYECKOrO NPUMEHEHUA B UHXKEHEPHbIX NMPOEeKTax U nocaeay-
IOLLMUX UCCAeA0BaHMIA.
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1. ANTRODUCTION

Concrete 3D printing construction technology, as a highly automated and flexible con-
struction technology emerging in recent years, is based on three-dimensional digital mod-
els and completes the construction of the target structure by printing and stacking layers of
material on top of each other [1; 2]. Each building or component can be personalized on de-
mand using the contouring process in the 3D printing technology [3] approach. Ultra High-
Performance Concrete (UHPC) has excellent physical and mechanical properties and is wide-
ly used in engineering and construction [4]. In this paper, the two are combined to study the
force performance of 3D printed ultra-high performance concrete and cast-in-place concrete
composite short columns, using finite element software to simulate them and adjusting the
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thickness of the printing layer from the printing process to analyze the effect of the two on
the axial compression performance of the composite structure, and to provide theoretical
support for the application of practical engineering.

2. FINITE ELEMENT EIGENMODEL
General-purpose finite element software was selected, and the principal structures, cell
types, and contact conditions used were further refined by 3D printing of specimen simula-
tions of each anisotropy with parameter inputs for the interlayer cohesive cell.

2.1. PLASTIC DAMAGE MODELLING OF CONCRETE

The plastic damage model for concrete in this finite element software assumes that the
material has isotropic damage, applies to concrete under various loads, including cyclic and
dynamic loads, and takes into account the degradation of elastic stiffness due to tensile and
compressive plastic strains as well as the stiffness recovery in the unloaded state [5]. The
results of this study are summarised in the following table.The stress-strain relationships
for the damage plasticity model of concrete in compression and tension in the finite element
software are shown in Fig / and Fig 2.

»
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Fig. 2. Tensile stress-strain curve of concrete damage-plastic model.
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2.2. SELECTION OF NORMAL C30 CONCRETE MATERIAL EIGENSTRUCTURE
The selection of C30 concrete principal structure follows China’s “Code for the Design of
Concrete Structures” (GB50010-2010) [6]. The uniaxial stress-strain curve is shown in Fig. 3.

for

0.5f, f——f———————

B f[,r

Fig. 3. Uniaxial stress-strain curve of concrete.

2.3. SELECTION OF REINFORCING STEEL PRINCIPAL STRUCTURE
The stress-strain constitutive relationship of single loading of steel reinforcement adopts
the ideal completely elastic-plastic bilinear model, as shown in Fig. 4.

Fig. 4. Stress-strain curves of steel bars.
2.4. SELECTION OF REINFORCING STEEL PRINCIPAL STRUCTURE

Uniaxial compression and tension of UHPC [7-10] and tension [11]. The stress-strain
ontological relationship is selected as shown in Fig. 5 and Fig. 6.

1 [y

L] S e R e

Fig. 5. UHPC uniaxial compressive stress-strain curve.
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Strain hardening

Ecy g B
Fig. 6. UHPC uniaxial tensile stress-strain curve.

In the finite element software, CDP model materials also need to enter several parame-
ters; in this paper, to facilitate the subsequent simulation, it is easy to converge references
[12; 13]. The selected parameters are shown in 7able 1 below.

Table 1
CDP model material parameter table
Expansion angle Eccentrici fbo/fco K Viscosity
P 8 v parameter
36° 0.1 1.16 0.6667 0.0005

3. SIMULATION OVERVIEW
3.1. LOADING METHOD

The calculation is complex to converge because the concrete material is nonlinear in fi-
nite element analysis. In this paper, displacement-controlled loading is used in the simula-
tion to ensure that the model can converge better; at the same time, in order to facilitate the
control, the reference point RP-1 is established first, and the point is coupled with the up-
per surface of the short column, which is completely fixed to the lower surface of the core
concrete and UHPC layer. The test adopts a monotonic loading system; the loading rate is
0.5 mm/min, and it is agreed that the test ends when the load is reduced to 60 % of the max-
imum load.

3.2. SPECIMEN DESIGN

This simulation will be for a group of three printed single-layer thickness of 20 mm,
40 mm, 50 mm width of 50 mm ultra-high performance concrete 3D printed short columns,
a group of three printed single-layer width of 30 mm, 40 mm, 50 mm thickness of 50 mm
ultra-high performance concrete 3D printed short columns, and a short column of the exact
dimensions of the ordinary cast C30 reinforced concrete as shown in Fig. 7. The dimensions
of all the short concrete columns are 250 mm radius and 1000 mm height, and the ultra-high
performance concrete 3D printed short columns are printed using the contour process; first-
ly, the external shell is printed with the specifications of the outer diameter D=600mm and
the inner diameter d=500 mm, and then the shell is printed with the rebar cage embedded
in the shell to be formed by pouring the C30 concrete. Reinforcement cage hoop selection
of 6mm diameter HPB300 rebar, hoop spacing of 150 mm for a total of 6, the longitudinal
bar for the diameter of 12 mm HPB300 rebar for a total of four.
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Fig. 7. Schematic diagram of 3D printing short column structure.

The material parameters of the above structure are shown in 7able 2.

Table 2
Material parameter table
Tensile Prism
Component Material e lé”“?zul”(;;;a ) strength compressive Poisson's ratio
v (MPa)  strength (MPa)
Reinforce-
1.5% UHPC 50100 5.6 115.1 0.2
ment layer
_ Hoop HPB300/d8 2.06x105 256 / 0.3
reinforcement
Longitudinal = yppanodin 2.06x10s 270 / 0.3
reinforcement
Ordinary C30 30000 2.82 28.82 0.2
concrete

3.3. CELL DIVISION

In this paper, the C3D8R (three-dimensional eight-node reduced integral) unit is used for
the reinforcement layer and C30 concrete, the COH3DS (three-dimensional eight-node sol-
id) unit is used for the cohesive bonding layer between the printed shell layer and the layer,
and T3D2 (two-node linear truss) unit is used for the reinforcing steel.The cohesive bond-
ing unit is used to connect the contact printing layer with the layer, and after setting a rea-
sonable bond strength, the two are subjected to the force together. The reinforcement layer
and the core concrete are connected by “face-to-face contact”, and the “penalized contact”-
function with a friction coefficient of 0.5 is selected for tangential behavior, while the “hard
contact” function is selected for normal pressure behavior. The “hard contact” function is
selected for the tangential behavior. Reinforcing bars are embedded in the center of the cast
concrete using the built-in embedded command.The schematic diagram of the cell division
of the component is shown in Fig. 8.
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¢)

Fig. 8. Schematic diagram of component cell division: a) Printed shell mesh model;
b) Core cast concrete mesh model; ¢) Schematic diagram of cohesive cells in the intermediate bond layer.

4. ANALYSIS OF SIMULATION RESULTS
4.1. ANALYSIS OF SPECIMEN STRESS-STRAIN MAPS

4.1.1. CLOUD DIAGRAM OF REINFORCEMENT CAGE

T -
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Fig. 9. Axial rebar cage cloud diagram: a) Stress diagram of reinforcement cage
at the time of damage; b) Strain diagram of rebar cage during damage

As shown in Fig. 9 of the cage cloud diagram, the stress strain of the longitudinal bars of
the cage is much larger than that of the hoop bars after the load is applied. The stress-strain
in the middle of the longitudinal bars is the largest. The damage also occurs in the middle of
the longitudinal bars of the steel fibers so that the stress and damage of the cage of a short
concrete 3D printed column are similar to that of an ordinary poured concrete short column.
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4.1.2. PRINTED SHELL CLOUD DIAGRAM
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Fig. 10. Print the axial stress contour of the shell: a) Schematic of the stress cloud of printed shells;
b) C3DP-20 printed shell stress cloud equivalent surface map;
¢) C3DP-40 print shell stress cloud diagram equivalent surface map;
d) C3DP-50 Print the axial stress map equivalent surface map.

As shown in Fig. 10 of the printed shell, after loading the 3D printed shell, the stress
first rises on the top and bottom surfaces and then passes to the middle. When the stress
cloud mode is selected to display the contour surface, it is found that the stress contour sur-
face of the printed layer from 20 mm to 50 mm is continuously encrypted, and the stress
contour surface of 20 mm develops rapidly in the longitudinal direction. It is assumed that
the cracks may expand faster in the 20 mm single-layer printing thickness, but more cracks
appear in the 40 mm and 50 mm single-layer printing thicknesses. The reason for this may
be that the 20 mm print layer shell has more bonded surfaces, and the steel fibers inside the
UHPC material used for printing do not play a good role in bridging the cracks, and the steel
fibers are more likely to line up in the direction of printing.

4.1.3. CORE CONCRETE CLOUD DIAGRAM
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Fig. 11. Core concrete stress contour: a) Stress cloud of core concrete;
b) Vertical section stress contour; ¢) Horizontal section stress contour.
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Fig. 12. Strain cloud map of core concrete.

As illustrated in Fig. 11 and Fig. 12, it is evident that under loading conditions, the stress
at the ends of the core concrete cylinder is relatively lower compared to the higher stress
concentration observed in the central region of the column. The stress distribution exhibits
symmetry about the central axis, and the binding force of the outer printed shell intensifies
following significant strain in the midsection of the core concrete column. On the transverse
plane, the stress within the core concrete is approximately distributed in a ring pattern, with
a gradual decrease from the periphery towards the center.
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4.1.4. CLOUD DIAGRAM OF 3D PRINTED COMPOSITE SHORT COLUMN
WITH ULTRA-HIGH PERFORMANCE CONCRETE
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Fig. 13. Stress Distribution in Ultra-High Performance Concrete 3D Printed Short Columns:
a) Vertical section stress contour; b) Horizontal section stress contour.
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Fig. 14. Strain Cloud Image of a 3D-Printed Ultra-High Performance Concrete Short Column:
a) Vertical section strain maps; b) Horizontal section strain contour.
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As shown in Fig. 13 and Fig. 14 of the stress cloud of the composite short column, the
stress strain of the external shell of the printed column is much larger than that of the inter-
nal core concrete after axial loading, which indicates that the printed shell has a better re-
straining force on the internal core concrete. The damage to the member will also start from
the damage of the external shell until spalling failure.

4.2. PEAK LOAD AND DISPLACEMENT

Finite element analysis is carried out for the above ultra-high performance concrete
3D printed short column and ordinary C30 cast reinforced concrete short column models;
the load-displacement curves are shown in Fig. 15, and the calculated peak load-limit dis-
placements are shown in 7able 3. Combined with the graphs, the analysis concludes that
the strength of all three types of ultra-high performance concrete 3D printed short columns
is lower than that of cast-in-place concrete short columns. Among them, the peak load of
20 mm ultra-high performance concrete 3D printed short columns is the highest, the peak
load of 40 mm ultra-high performance concrete 3D printed short columns is the second high-
est, and 50 mm ultra-high performance concrete 3D printed short columns is the lowest, and
the peak loads of the three ultra-high performance concrete 3D printed short columns are de-
creased by 12.4 %, 23.4 %, and 28.6 % compared with that of cast-in-place concrete short
columns, respectively. Overall, the peak load of the ultra-high performance concrete 3D print-
ed short columns decreases gradually with the increase of the thickness of the printed layer.
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Fig. 15. Load-displacement curve of each short column.

Table 3
Component Peak Load-Displacement Table
member peak load (KN) peak displacement (mm) limit displacement (mm)
C3PD-20 5468.76 1.01 1.329
C3PD-40 4781.67 2.12 2916
C3PD-50 4459.18 227 3.188
RC-30 6244.56 1.09 2.268
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4.3. DUCTILITY EFFECTS
To evaluate the ductility of short columns 3D printed with ultra-high performance con-
crete, the ductility index (DI) method is adopted [14]. DI is equal to the displacement ratio
corresponding to the peak load and declines to 85 % of the peak load [15; 16], which can
describe the ductility of the structural section, as shown in Formula 1.

DI — A85%
A

From the above formula, the ductility indices of C3PD-20, C3PD-40, C3PD-50, and RC-
30 are 1.32, 1.38, 1.40, and 2.08, respectively, which shows that the ductility indices (DI) of
the three types of ultra-high-performance concrete 3D-printed short columns are lower than
those of the poured ordinary concrete short columns. The thickness of the printing layer is
40 mm and 50 mm from the load-displacement curves. The ultra-high-performance 3D print-
ed short columns have greater damage displacement and deformation than the poured ordi-
nary concrete short columns. However, the ultra-high-performance concrete 3D-printed short
columns will be destroyed quickly after the print shell is damaged and spalled. Meanwhile,
the ductility of the UHP concrete 3D printed columns decreases with the thickness of the
printed layer. The reason may be the damage to the printed shell at the weak point of the in-
terlayer bond, which leads to the spalling of the printed shell.

According to the curve, the failure of the short column of ultra-high performance con-
crete 3D printing under load is inferred. The printing shell of the short column of ultra-high
performance concrete 3D printing on the 20 mm printing layer and the reinforced concrete
poured inside are under good joint stress. Moreover, due to the small thickness of the print-
ing layer and the good orientation and distribution of steel fibers, the printing matrix has
strong toughness. However, at the same time, the smaller thickness of the printing layer re-
quires more layers when printing the shell, which will result in more interlayer bonding.
Once a layer of the printing body is cracked and destroyed, the entire shell will be quickly
damaged. For 40 mm and 50 mm thick ultra-high performance concrete 3D printed short
columns, when cracks appear in the printed body, they can continue to work with cracks for
some time. With the destruction and spalling of the printed shell, the final ultra-high perfor-
mance concrete 3D printed short column is loaded with the poured reinforced concrete in
the center, so in the final stage, RC-30 has the same curve downward trend.

5. SUMMARY

1) The print shell has a good binding force on the internal core concrete.

2) The ductility of short 3D printed columns of ultra-high performance concrete in axial
compression decreases with the reduced thickness of the printed layer. At the same
time, the structure's compressive strength increases with the reduced thickness of the
printed layer.

3) At present, the axial compressive strength of 3D-printed components is not as good
as that of integrated casting components; this conclusion needs to be tested by ex-
periment.
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3U/I/ITOM U YCMELLHO BblAe/IeHbl YeTblpe WTamMmMa b6akTepuid, BKAKOYAA Kak rpaMno/IoKUTEe/IbHble, TaK
M rpaMmoTpuLaTe/ibHble 6akTepmu, C UCNO/Ib30BAHUEM NUTATE/IbHOrO By/IbOHa. BnocieacTBum MeTo4 ANC-
Ko-guddy3um (metog Kupbu-Bayapa) 6611 MpUMEHEH A5 OLEHKM HYBCTBUTE/IBHOCTU M YCTOMYUBOCTM 3TUX
LITaMMOB K YeTblpem commonly 1crno/b3yembiM aHTMOMOTUKaM. Pe3y/ibTaTbl HE TO/IbKO NMPOACHU/IN MPO-
dWAM YyBCTBUTE/NIBHOCTU K aHTMOMOTMKAM Pas/IMyHbIX LUITAMMOB, HO U MPEA0CTaBU/IM HAy4YHble AOKa3aTe/lb-
CTBa M peKoOMeHgaLuK A4/1A BbiIbopa aHTMOMOTUKOB MPU KAMHUHECKOM /1e@4eHUU XPOHUHYECKOrO TOH3U/N-
Ta. flaHHOE ncc/eg0BaHMe CnocobCTBYET ONTUMU3ALUM CTPATErUI I@HYEHUA U CHUMKEHUIO HeMNPaBU/IbHOIO
MCMo/1b30BaHWA aHTUOUOTUKOB.
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1. ANTRODUCTION

In today’s world of widespread antibiotic use, microbial resistance is very common.
Therefore, for successful antibiotic therapy, antibiotic resistance of pathogenic microorgan-
isms should be determined before prescribing and attempts should be made to overcome

microbial resistance [1].

Various laboratory diagnostic methods can be used to identify microorganisms. The clas-
sic laboratory tests are culture and microscopic examination, both of which are constantly

being improved.

Antibiotic resistance is a phenomenon in which strains of infectious agents become re-
sistant to the action of one or more antimicrobial drugs [2], i.e., microbial cultures become
less sensitive to the action of antimicrobial substances.

Microorganisms that develop resistance to one antibiotic also develop resistance to oth-
er antibiotics with a mechanism of action similar to that of the first antibiotic. This phenom-
enon is known as cross-resistance [3].

The aim of this laboratory study was to investigate the resistance and susceptibility to
antimicrobial agents in swab isolate cultures from volunteers with chronic tonsillitis.
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2. MIATERIALS AND METHODS
2.1. MATERIALS

Microorganisms extracted from the nasopharyngeal mucosa of 7 volunteers diagnosed
with chronic tonsillitis with the aim of further studying their resistance to antibiotics - to-
bramycin, metronidazole, cefoperazone, ampicillin/sulbactam. show in Figure 1.
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Fig. 1. The antibiotics used in the experiment:
a) Tobramycin; b) Metronidazole; c) Cefoperazone; d)Ampicilli.

2.2. METHODS

Nasopharyngeal swabs were obtained from the nasopharynx of 7 volunteers diagnosed
with chronic tonsillitis. The pharyngeal swabs were collected from the nasopharyngeal mu-
cosal secretions. In preparation for the extraction of microflora from the pharyngeal swabs,
it is important to

* Do not eat before analysis;

* Do not drink anything 2 hours before analysis;

* Do not brush your teeth or rinse your mouth before taking the material.

Subjects should not use mouthwashes or sprays containing antimicrobials or antibiotics
before taking a throat swab. A wooden swab is used for collection, which is inserted into
the mouth and gently pressed against the posterior pharyngeal wall and tonsillar surface .

It was then seeded on meantone saline agar. Meat peptone agar (MPA) is a nutrient rich
medium. For preparation, we added 7.8 g of suspension to 200 ml of distilled water and
boiled it for 2 minutes until the agar was completely melted, then filtered it through cotton
filters and poured it into sterile bottles and autoclaved at 121 degrees for 15 minutes. The
medium was then cooled to 45-50 degrees. The prepared agar is poured into cups [4], each
layer being 5 mm thick. Leave the cups to solidify at room temperature. After the medium
has solidified, dry it at 37 degrees for 40—60 minutes.

In disc diffusion method, we used Mueller-Hinton medium, which is specialized for an-
tibiotic resistance and antibiotic susceptibility studies of microorganisms.

3. RESULTS AND DISCUSSION
3.1. CULTURE METHODS

We collected pharyngeal swabs [6] from the pharynx of patients with chronic tonsillitis
and placed them on meat pine agar (MPA). We selected one (number 9) from all the phar-
yngeal swabs in Figure 2.
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Fig. 2. Petri dish No. 9 with colonies a); b) and ¢) on MPA.

Petri dish No. 9 contained 3 different microorganisms, each of which was transplanted
into a different petri dish in Figure 3.

Fig. 3. Petri dish No. 9 with colonies a); b) and c) on MPA.

The microbial species obtained by culturing in Petri dishes were made into smears and
subsequently examined under a microscope Figure 4.

Fig. 4. Swab: a); b) and c) from Petri dish No. 9.

It was found that the following microorganisms were found in Petri dish No. 9:

1) figure 4a contained predominantly single gram-positive bacilli, presumed to be
Corynebacterium rods;

2) figure 4b small gram negative bacilli, presumed to be Haemophilus influenzae;
3) figure 4c gram-positive cocci — Staphylococcus aureus and Staphylococcus aureus.
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3.2. MORPHOLOGICAL AND VECTORIAL CHARACTERIZATION OF MICROORGANISMS

The morphology and Gram properties of the microorganisms isolated from each colo-
ny were studied.

Fig 5. a) Gram-negative bacilli; b) Gram-positive bacilli; ¢c) Gram-positive cocci.

As a result, the following microorganisms were detected in 7 patients with chronic ton-
sillitis (7Table 1):

Table 1
Microorganisms Isolated
Microorganisms Number
G+ Coccidioides 7
G+ Bacillus 5
G- Bacillus 4
G+ Spore Bacilli 3

Note: G+ Gram-positive microorganisms, G- Gram-negative microorganisms.

The results of the study are shown in Figure 6.

Fig. 6. Results of the paper diffusion method
for detecting changes in microbial growth inhibitory diameter
(A — ampicillin/sulbactam; T — tobramycin; M — metronidazole; C — cefoperazone)

3.3. ANTIBIOTIC SUSCEPTIBILITY AND RESISTANCE ASSESSMENT OF MICROORGANISMS

The results of the Antibacterial preparation (ABP) susceptibility assessment were inter-
preted by placing thetest cultures into one of three categories:
» Sensitive — strains are inhibited at the concentrations and recommended doses of

ABP produced in human organs and tissues.
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* Moderately susceptible — cultures are considered to be inhibited at concentrations at
the maximum administered dose but within the recommended dose range.

» Resistant (drug-resistant) — microorganisms whose growth cannot be inhibited even
with the maximum allowable dose of drug [5].

Sensitivity and resistance results were evaluated based on the data presented in 7able 2.

Table 2
Criteria for interpretation of microbial susceptibility/resistance results
for the following antibiotics
. . Drug content in Diameter of growth inhibition, mm
Designation round tablets, ug R R/S Ky
gﬁgﬁgin&) 10/10 <14 14-15 >16
Metronidazole(M) 5 0 0 >15
Tobramycin (T) 10 <16 16 - 18 >19
Cefoperazone (C) 75 <15 16 — 20 >21
Note: S — Sensitive; R — Resistant, including 0 — complete absence
of microbial growth inhibition zones; R/S — moderately resistant
Table 3
Diameter of Microbial Growth Inhibition Zones
Diameter of growth inhibition, mm
Samples Type of microorganism
A T M n
1 12 27 0 14 Gram-negative small bacilli
2 37 19 0 22 Gram-positive cocci
3 45 28 10 27 Gram-positive bacilli with spores
12 36 22 0 20 Gram-positive cocci
4 23 21 8 21 Gram-positive bacilli
5 15 19 0 13 Gram-negative small bacilli
6 30 26 0 15 Gram-positive cocci
7 40 22 0 31 Gram-negative small bacilli
8 29 26 11 18 Gram-negative bacilli
9 21 24 17 12 Gram-negative bacilli
10 31 17 0 15 Gram-positive cocci
11 46 31 24 28 Gram-positive cocci
13 32 21 11 24 Gram-positive bacilli with spores
14 17 18 0 16 Gram-positive cocci
15 32 21 0 13 Gram-positive bacilli
16 28 17 0 13 Gram-positive bacilli
17 11 16 0 12 Gram-positive cocci
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18 34 23 9 12 Gram-positive bacilli with spores
19 34 18 0 18 Gram-positive bacilli

Note: A — ampicillin; T — tobramycin; M — metronidazole; C — cefoperazone

Antibiotic resistance and antibiotic susceptibility results obtained from nasopharynge-
al cultures of patients with chronic tonsillitis, depending on the type of infection, are pre-
sented in Tables 4, 5, 6 and 7.

Table 4
Antibiotic Resistance Data for Gram-Positive Coccidioides Infections to Selected ABP

A T M (o
Sample Diameter, R S Diameter, RS Diameter, RS Diameter, RS
mm mm mm mm
2 37 S 19 S 0 R 22 S
12 36 S 22 S 0 R 20 R/S
6 30 S 26 0 R 15 R
10 31 S 17 R/S 0 R 15 R
11 46 S 31 S 10 R 28 S
14 17 R/S 18 R/S 0 R 16 R/S
17 11 R 16 R/S 0 R 12 R

Note: R —resistant, S — sensitive, R/S — moderately sensitive;

A T
S BE nESS ESEE RS

M C
=S mE v =5 BE sR/S

Fig. 7. Susceptibility of Coccidioides immitis to selected ABPs (in %).
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Thus, for ampicillin/sulbactam, Coccidioides microorganisms showed high suscep-
tibility (mean diameter — 35) in 5 samples and resistance in 2 samples. The diame-
ters of the no-growth zones were 11 mm and 17 mm, respectively. This may be due
to individual characteristics of microorganisms belonging to different individuals.
Seven samples were resistant to metronidazole. The diameter of the no-growth zone
ranged from 0 to 10 mm (mean diameter 1.5 mm).

Four microorganisms were susceptible to tobramycin and three samples were mod-
erately susceptible to tobramycin. The zone of no growth ranged from 17 to 31 mm
in diameter (mean diameter 24 mm).

Two samples were susceptible to cefoperazone, two were susceptible to cefopera-
zone, and three were resistant to cefoperazone. The diameter of the no-growth zone
ranged from 12 to 28 millimeters (mean diameter 20 millimeters).

Table 5
Antibiotic Resistance Data for Gram-Positive Bacteria to Selected ABP
A T M C

Sample Diti;n’:ter, R S Ditzln’:ter, RS Dit:ln”elten RS Diti:ln’:ter, RS

4 45 S 28 S 10 R 27 S

7 40 S 22 0 R 31 S

15 32 S 21 0 R 13 R

16 28 S 17 R/S 0 R 13 R

19 38 S 18 R/S 0 R 18 R/S

Note: R — resistant, S — sensitive, R/S — moderately sensitive;

A

S R 0 RS

T

S BE RS

BS BE nES

Fig. 8. Susceptibility of Gram-positive bacilli to selected ABPs (in %).
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In all samples, Gram-positive bacilli were highly susceptible to ampicillin/sulbac-
tam. The diameter of the no-growth zone ranged from 28 mm to 45 mm (mean di-
ameter 37 mm).

The bacilli in all samples were resistant to metronidazole. The diameter of the no-
growth zone ranged from 0 to 10 mm, with a mean diameter of 2 mm. The mean di-
ameter was 2 mm.

Gram-positive bacilli in three samples were susceptible to tobramycin. Two samples
were moderately susceptible to the antibiotic. The diameter of the no-growth zone
ranged from 17 mm to 28 mm. The mean diameter was 21 mm.

Two microorganisms were susceptible to cefoperazone, bacilli showed resistance in
two samples, and one sample showed intermediate susceptibility because there was
no zone of inhibited bacterial growth. The diameter of the no-growth zone ranged
from 13 mm to 31 mm (mean diameter 20 mm). This may be due to individual char-
acteristics of microorganisms belonging to certain individuals.

Table 6

Antibiotic Resistance Data Gram-negative bacilli resistance data for selected ABP

A T M C
Sample Diameter, R S Diameter, RS Diameter, RS Diameter, RS
mm mm mm mm
1 12 R 27 S 0 R 14 R
5 15 R/S 19 S 0 R 13 R
8 29 S 26 S 11 R 18 R/S
9 21 S 24 S 17 S 12 R

Note: R — resistant, S — sensitive, R/S — moderately sensitive;

A T

=5 BE o1/ =5 BE 0 K5
M C

S EE nlE ES BE TR

o O

Fig 9. Susceptibility of Gram-negative bacilli to selected ABP (in %).
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» Gram-negative bacilli showed high susceptibility to ampicillin/sulbactam in two sam-
ples, resistance in one sample, and moderate susceptibility in one sample. The diam-
eter of the no-growth zone ranged from 12 mm to 29 mm (mean diameter 19 mm).

» Metronidazole showed susceptibility in 1 sample of gram-negative bacilli and re-
sistance in 3 samples because of the absence of a zone of inhibited bacterial growth.
The diameter of the no-growth zone ranged from 0 mm to 17 mm. The mean diam-
eter was 7 mm.

» Gram-negative bacilli were susceptible to tobramycin in all samples. The diameter of
the no-growth zone ranged from 19 mm to 27 mm. The mean diameter was 24 mm.

» Three microorganisms were resistant to cefoperazone, and bacilli in one sample
showed intermediate susceptibility. The diameter of the no-growth zone ranged from
12 mm to 18 mm (mean diameter 14 mm).

Table 7
Antibiotic Resistance Data for Gram-Positive Bacillus to Selected ABP

A T M c
Sample | Diameter, RS Diameter, RS Diameter, RS Diameter, RS
mm mm mm mm
3 27 S 30 S 25 S 39 S
13 32 S 21 S 11 R 24 S
18 34 S 23 S 9 R 12 R

Note: R —resistant, S — sensitive, R/S — moderately sensitive;

A

BS BR RS

us nE RS

T

N5 EE TR

S BE 0 RS

Fig. 10. Usceptibility of Gram-positive bacilli to selected ABPs (in %).
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Spores are sensitive to three ABPs and resistant to one.

Ampicillin/sulbactam: The diameter of the no-growth zone ranged from 27 to 34 mm.
The mean diameter was 31 mm.

Metronidazole is sensitive to one sample and resistant to two, with a no-growth zone
ranging from 9 to 25 mm in diameter. The average diameter is 15 mm.
Tobramycin: The diameter of the no-growth zone varies from 21 to 30 mm. The
mean diameter was 25 mm.

Cefoperazone: two samples were sensitive and one was resistant. The diameter of
the no-growth zone ranged from 12 to 39 mm. The average diameter was 25 mm.

Antibiotic resistance is a phenomenon in which strains of infectious agents become re-
sistant to the action of one or more antimicrobial drugs, and is defined as a decrease in the
susceptibility of microbial cultures to the action of antimicrobial drugs.

4. CONCLUSION

Cultures isolated from the nasopharyngeal portion of volunteers suffering from chronic
tonsillitis were characterized by high resistance and high susceptibility to various antimi-
crobial drugs (ampicillin/sulbactam, metronidazole, tobramycin, cefoperazone), which act-
ed on different targets of the bacterial cell.

The following conclusions were drawn from the study:

1

\S)

. The following microorganisms were detected in 7 patients with chronic tonsillitis:

Gram-positive cocci infection in 7 samples;
Gram-negative bacilli infection in 4 samples;
Gram-positive bacilli infection in 5 samples;
Gram-positive bacilli with spores in 3 samples.

. By the paper diffusion method, we found that the same microorganisms belonging to

different individuals had different diameters of growth retardation zones, which were relat-
ed to the individual characteristics of different individuals.
3. Research findings:

Among the antibiotics studied, ampicillin/sulbactam had the highest bacterial activ-
ity against gram positive cocci infections and gram positive and sporulating micro-
organisms but resistant strains were found in gram negative bacilli infections and
the mean diameter of the no growth zone was the largest of all the microorganisms
which was 32 mm.

Metronidazole showed high resistance to sporulating microorganisms, Gram-positive
bacteria, Gram-negative bacilli and Gram-positive cocci infections. The mean diam-
eter of the no-growth zone was 10 mm.

In most cases, the susceptibility of Gram-positive cocci, Gram-positive and Gram-
negative bacilli to tobramycin was 57%, 85% and 80%, respectively. Sporulating
microorganisms were sensitive to all samples. The mean diameter of the no-growth
zone was 24 mm.

Microorganisms were both sensitive and resistant to cefoperazone. For the most
part, Gram-positive cocci were resistant and Gram-positive and Gram-negative ba-
cilli showed sensitivity, resistance and intermediate sensitivity. The sporulating mi-
croorganisms were sensitive in all samples. The mean diameter of the no-growth
zone was 20 mm.
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OBTAINING PRIMARY CELL CULTURES
AND DEVELOPING PRIMERS FOR ANALYSING
THE BIOLOGICAL EFFECTS OF PHENAZINES

The article presents the results of experimental work on obtaining primary cultures of eukaryotic
cells of the Rattus norvegicus Wistar line from various tissues. The results of studies on the selection of
marker genes for analysing the biological effect of phenazines on eukaryotic cells are presented, as well
as bioinformatic studies on the development of primers for real-time PCR in cells before and after treat-
ment with phenazines. It was possible to generate lines of primary cultures of liver, skin, bone marrow
and spinal cord cells of the R. norvegicus Wistar line. In addition, primers for the most important select-
ed marker genes of rat and human were developed for the subsequent analysis of the biological effects
of phenazines.
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Canny /ln', A. B. byabiro?, 4. A. Yepkac?, E. I'. BepemeeHko *

1™ Kadegpa renetnkn 6uonornyeckoro dpakyibteta, 5e10pyCcCckuii rocyaapCTBEHHbIN
yHuBepcuteT, MuHCK, Pecnybsmka benapycb

NONYHEHUE NEPBUYHbBIX KY/IbTYP K/IETOK
U PASPABOTKA MPAMMEPOB ANA AHA/IN3A
BUO/IOT'MYECKUX DODPEKTOB ®PEHA3SNHOB

B cTaTbe npegcTaB/ieHbl pe3y/ibTaTbl SKCNEPUMEHTA/IbHOM paboTbl MO MO/YHEHWUIO MEPBUYHBIX KY/lb-
TYP 3YKapuMOTU4ECKUX KNeTOK Rattus norvegicus /iMHum Wistar pasHblx TKaHel. [pyBegeHbl pesy/ibTaThl
Mcc/1e0BaHUI No BbIGOPY MapKepHbIX FreHOB A/1A aHa/M3a B1O/10rMYeckoro 4encTBuA GpeHasMHOB Ha dy-
KapuOoTUYeCKHe K/AETKM, a TaKke BMoMHPOpMaTUYECKMX UCC1ea0BaHNI No pa3paboTke npaliMepoB A
nposegeHus MLLP B peanibHOM BpeMeHHM B K/eTKax A0 1 noc/1e 0bpaboTku PpeHasnHamu. Yaasi0cb co34atb
JIMHWM NEPBUYHBIX KY/IbTYP K/1€TOK NeYeHU, KOXKU, KOCTHOro MO3ra U CMMHHOMO Mo3ra R. norvegicus AMHum
Wistar. Takke 6bl11 paspaboTaHbl npaliMepbl A4/18 KAH0UEBbIX BbIOPaHHbIX MapKepPHbIX FreHOB KpbIChl U Ye-
/I0BEKA B Lie/IAX MOC/1eAyIoLero aHasmsa 6uosornyeckmx apdexktTos GpeHasnHoB.

KntoueBble c10Ba: PpeHasnHbl; MapKepHble reHbl; Ky/IbTypa K/1eToK; npaimMepsbl.
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Oncological diseases are currently one of the most pressing medical and social problems.
Despite the intensive development of drugs to treat oncology, this group of diseases is still
one of the most common causes of death in the world. The main problem in the development
of effective anti-tumour drugs is still our superficial knowledge of the molecular genetic and
epigenetic mechanisms of the occurrence of this group of diseases and of the formation of
drug resistance during chemotherapy. Furthermore, it cannot be denied that many modern
antitumour drugs are quite toxic to normal body cells and are therefore often poorly tolerated
by patients. Therefore, it is important to develop new, more specific antitumour drugs and
to deepen the understanding of the mechanisms of carcinogenesis. Phenazine antibiotics
have already proved quite effective as antimicrobial agents against phytopathogens and
some human and animal pathogens [5; 7]. In recent years, active research has been carried
out to identify the antitumour activity of phenazines [1; 6]. It is known that some types
of phenazine compounds can cause the development of oxidative stress in forms that are
sensitive to them. Presumably, this is the basis for the antimicrobial effect of phenazines
[2; 8]. However, the spectrum of biological effects of phenazines on the lineage of malignant
cell cultures can only partly be explained by the oxidative effect. At the same time, most
modern studies focus on the demonstration of antitumour activity against different types of
tumour cells and neglect the clarification of the molecular basis of the cytotoxic effects and
the effect of phenazines on normal cells.

The aim of this study is to obtain primary cultures of normal R.norvegicus Wistar cells
in order to use them as controls for experiments to investigate changes in the expression
profile of marker genes under the influence of phenazines and without them, and to select
marker genes whose expression could serve as an indicator of the state of the cell.

In the first phase of the work, primary cultures of epithelial cells, bone marrow cells and
neural tissue cells were obtained.

To obtain a primary liver cell culture, the liver extracted from R.norvegicus was washed
in 70 % alcohol solution, cut into 5 cm pieces and kept in an antibiotic solution in a CO, in-
cubator for 40 minutes.

The connective tissue capsule of the organ was then removed and the parenchyma frag-
mented into 0.5—1 cm pieces. The extracted explants were placed in a culture flask pre-in-
cubated with calf embryo serum and mixed with DMEM culture medium. Cultivation was
carried out for 3 days under constant cytological control. After cell migration from the ex-
plants and their fixation on the surface of the flask, the explants were removed and the cells
were left to obtain a sufficient amount of biomass. The results are shown in Figure 1.

Fig. 1. R.norvegicus liver cell culture.
Inverted microscope Mshot MSX2-G (Mshot, China). Objective L Plan FI 40x/0.65 (Mshot, China).
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The femurs and tibias of R.norvegicus were used to obtain a primary bone marrow cell
culture. After collection, the bones were washed with 70 % ethyl alcohol, placed in a lami-
nar flow bonnet, and the bone epiphyses were removed. The cavity of each bone was washed
with 1 ml RPMI 1640 medium using a sterile syringe to remove blood cells. Subsequently,
2 ml of DMEM medium was used to extract bone marrow cells (Figure 2).

Fig. 2. Culture of marrow cells of R.norvegicus.
Inverted microscope Mshot MSX2-G (Mshot, China). Objective L Plan FI 40x/0.65 (Mshot, China).

To obtain a primary skin cell culture, skin from the ear of R. norvegicus, pre-treated
with 70 % ethanol, was fragmented, washed in PBS buffer and incubated in a solution with
DMEM nutrient medium and a mixture of collagenase and elastase at a concentration of 30
mg/ml for 2 days. After the time had elapsed, the liquid and several fragments were trans-
ferred to a culture flask. As a result, a primary rat skin culture was obtained, represented by

various cell types (Figure 3).

Fig. 3. R.norvegicus skin cell culture.
Inverted microscope Mshot MSX2-G (Mshot, China). Objective L Plan FI 40x/0.65 (Mshot, China).

To obtain a spinal cord cell culture, the spinal cord was extracted and fragmented from
the spine of R.norvegicus. The resulting explants were cleared of connective tissue mem-
branes, and the nervous tissue was transferred to a culture flask with DMEM nutrient medium.
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At the next stage of the work, based on literature data and the results of proteomic anal-
ysis performed in our laboratory (data not shown), genes of the cytoskeleton, cell adhesion
and associated vesicular transport were selected as molecular markers for monitoring chang-
es in cells after treatment with phenazines. Such changes often cause the initiation of malig-
nancy or its progression. Genes encoding proteins that are part of ribosomes were also select-
ed for analysis. Ribosomal proteins were given priority due to their involvement in protein
synthesis and stress signaling, and literature data link their dysregulation with chemother-
apy resistance and cancer progression [3; 4].

To analyze the expression level of the described genes, primers were created for subse-
quent amplification. Primers were designed using the Primer-BLAST and UNAFold elec-
tronic resources.

The criteria for creating primers were:

» Location: the primers were selected in such a way that the sequence of the forward
and reverse primers were located at the boundaries of 2 adjacent exons separated
by an intron of 500—-1000 bp, the exons had to be present in most of the presented
gene transcripts;

* Size of the amplified product: the expected size of the PCR product was in the range
from 150 to 300 bp;

*  Melting temperature of primers: the minimum temperature was 52[1, the maximum
was 5501, and the optimal temperature was 53.501;

* The length of primers was selected in the range of 15-20 bp.

All primers were checked for the formation of secondary structures, homo- and heterod-
imers, for which the UNAFold web service (DINAMelt service) was used. A check was also
performed via BLAST (blastn, RefSeq RNA database) to assess potential non-specific an-
nealing sites, which can lead to depletion of primers when they bind at unintended sites.

The obtained primer sequences and their melting temperatures for such organisms as
Homo sapiens and R.norvegicus are presented in Table 1.

Table 1
Primers for analysis of gene expression levels under the influence of phenazines
Gen Species Forward primer sequence Reverse primer sequence
CDH1 human CGAACTATATTCTTCTGTGA AGATTGATTTTGTAGTCACC
CDH1 rat CAAGAACTTCTGCTAGACTT CATCCTTCAAATTTCACTCT
CDH2 human/rat TCAGGTCTGATAGAGATAA ATGTCAATGGGGTTCTC
CDH3 human GCTAACACTGATTGATGTC GTCATATGTATCCTGCTTCA
CDH3 rat AACATATCCATCATTGTGAC AACATATCCATCATTGTGAC
PCDHI human GCAGAAATCGAATACACATT ATCTTGATGAGTCACTAGC
PCDHI rat TACTCCGACTACAGCTATC ATAATAACTGTGCTGTGATG
PTK2 human/rat CTCCAGAGTCAATCAATTTT AATCTTTCCCCATTTTCAAT
ITGAV human/rat AGTGTACCCTAGCATTTTA CTTGAGTTTATCCAAAAGAAG
ITGB3 human/rat GTGTGGAGTGTAAGAAGTT TCATAGTACTGGAATCTGAC
MCAM human/rat ATCTGGTACAAGAATGGC AGTAAAACTGGGCATCT
KRT18 human CATGCAAAGCCTGAAC TAAAGTCATCAGCAGCAA

70




EcTecTBeHHbIE HayKM

CoduAa. 2025. N2 1

KRT18 rat AGACTAGAGAGCAAAATCC GTCTCATACTTGACTCTAAA
KRT19 human CAACGAGAAGCTAACCAT CAATCCTGGAGTTCTCAAT
KRT19 rat AATGAGAAGATCACCATGC ACTATCTTGGAGTTCTCAAT
DES human AACATTTCTGAAGCTGAG CTCATCAGGGAATCGTT
DES rat ACACCTAAAGGATGAGATG GTCTTGATCATCACTGTC
VCL human CAACTCCGACTAACAGA CAACACCTATACCCACC
VCL rat CAGACCTTGAACAGCTA ATTGCCCTTGCTAGAC
FLNC human GGAGCCCTCTGAAGT TTGTCGGTGATGTTGG
FLNC rat AAATATGTCATCACCATCC GGATGACCAAGTTGAAAG
MYHI1 human AAGAAAGACACAAGTATCAC | CATGTAGTAAAAGATGTGGA
MYHI1 rat AAGAAAGACAGCAGCAT AGACTTTTCCAGAAGATATG
LMNA human GCATCACCGAGTCTG ACCCTCCTTCTTGGTA
LMNA rat CCGAAGTTCACCCTAAA TCATTGTCCTCAACCAT
LMNBI1 human CCTGGAGACGGAGAA ATCAGATTCCTTCTTAGCAT
LMNBI1 rat GACAAAAAGAGTTTAGAGGG CATTGATCTCCTCTTCATAC
AP1B1 human GAAGGATATTCCCAATGAG TTCAGGGACAGCTCTA
AP1B1 rat AAATGACTGACTCAAAATACT | CATAGTTCATCAAGTACAGG
VAPB human AAACACAAGTTTATGGTTCA | AAGAACTCAGAGACTTAGAC
VAPB rat GTTACAGCCTTTCGATTAT TATTTCTACATCATGTGGTTT
RPSA human/rat TACCTACCATTGCGCTGTGT | CCATGGGTGTTCACGGGAAAT
RPL10A human/rat AGCACTGTGACGAGGCTAAG | GACTCTGAGGCCAAAAACGC
RPL4 human/rat AGCCGCTTCCCTCAAGAGTA | TCGAAGGGCTCTTTGGATCTC
RPL6 human/rat GGTGACAAGAACGGCGGTA CACGTGCTGACTGAAGGGTT
RPL7 human/rat | AAATTCGAATGGCGAGGATGG | TTCGAACCTTTGGGCTCACTC
RPL7A human/rat | AGAAAGTGGTGAATCCCCTGT | TATAGCGGGGCCATTTCACAA
RPL8 human/rat GGCCAGTTTGTGTATTGCGG CAGCTTCACACGGGTCTTCT
RPL9 human/rat | GTGTATGCTCACTTCCCCATCA | TCTGGGCTTGAGATACTGAAC
RPL10 human/rat | TGATCCCCAGAAGGACAAGCG | GGCCTTAGCCTCGTCACAGT
RPL12 human/rat CTGGCCCCCAAGATCGG GCCTGTCTGTTCTGAATGGT
RPL13 human/rat GGCATTCACAAGAAGGTGGC | GGGTGGCCAGTTTCAGTTCT
RPL15 human/rat | GCCAAGATGGGTGCATACAAG | GCACCCTTAGGAACTGGGC
RPL17 human/rat AACTGCTCAGGCCATCAAGG | CACTCTTTTTGGGCCACCGA
RPL18 human/rat AACTGATGATGTGCGGGTTC ACAGTGCCACAGCCCTTAG
RPLI8A human/rat ATCTGGCTGCGCTATGACTC ATCTGAATGGAGTGGGCTCG
RPL19 human/rat CCGAATGCCAGAGAAGGTCA | TCCATGAGAATCCGCTTGTT
RPL21 human/rat | GAGTTGTTCCTTTGGCCACATA | ACACTTGTGGGGCATTCCTT
RPL22 human/rat | AAAGCTTGTGGTGAAGGGGG | AAAGGCACCTCGGATGTCAC
RPL27 human/rat CTACCCCCGCAAAGTGACAG CGGGCCTTGCGTTTAAGAG
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RPL30 human/rat AGTGGGAAGTACGTCCTGGG | GCCACTGTAGTGATGGACACC
RPL27A human/rat TGCATCACCACCGGATCAA TTCACCCGTGTCTGTTCACT
RPL29 human/rat ACATGGCCAAGTCCAAGAAC TCGTATCTTTGTGATCGGGG
RPL34 human/rat | AAATCTGCATGTGGTGTGTGC | AGGCCCTGCTGACATGTTTC
RPLPO human/rat GGTCATCCAGCAGGTGTTCG | TCAGCAAGTGGGAAGGTGTA
RPLP1 human/rat CCCTCATTAAAGCAGCCGGT ACATTGCAGATGAGGCTCCC
RPS4X human/rat CTATGACACCAAGGGTCGCT | ACCTTGATGAGGGGATCGGG
RPS5 human/rat | GAGACCCCAGACATCAAGCTC | TGAGCTTCTTGCCGTTGTTG
RPS6 human/rat GATACTACAGTGCCTCGCCG | GCAGGACACGTGGAGTAACA

The developed primers and the obtained primary cultures of normal eukaryotic cells will
be further used to analyze the effect of phenazines on non-malignant cells, which is critical
for assessing their toxicity and potential for further use as a substance for antitumor drugs.
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"2 lLIkon1a 6U3HEC-aAMUHUCTPUPOBAHMA YHUBEPCUTETA HAYKM U TEXHO/IOM M MPOBUHLUM
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MHHOBAUMWOHHOE MCC/IEAOBAHUE
CUCTEMbI MOHUTOPUHIA 340POBbA B YCZTIOBUAX
NMOBbLILLEHHOIO YPOBHA CTAPEHUA HACE/ZIEHUA KUTAA

CTapeHue Hace/leHUs AB/AETCA Heu3beKHbIM pe3y/IbTaTOM MOBbILLEHWUA YPOBHSA }KU3HU /10l U yBe-
/IMHEHWA MPOAO/IKUTENBHOCTU KM3HU. COrIacHO AaHHbIM CebMON HaLMOHA/IbHOM Nepenucu Hace/1IeHusA
KuTas, B 2020 rogy Y1C/1€HHOCTb NMOXW/1I0r0 Hace/1eHWA B BO3pacTe 60 /1eT 1 CTaplue B MaTepuKkoBoM KuTae
£A0CTUr/1a 264 MU/IZIMOHOB Ye/I0BEK, YTO COCTaBM/0 18,7 % oT obLyero HaceneHus. YriybeHue ctapenus
obLecTBa NpuBe/o K 04HOBPEMEHHOMY POCTY CMPOCA Ha A4OMALLHUI yXOZ, 3@ MOXW/IbIMU B CEMbSX U YBe-
/ndeHnto GUHaHCOBOro AaB/ieHuA. Mo3TomMy B chepe MHTE/I/IeKTYa/IbHOro 3/,paBOOXPaHeHuA Heobxoaun-
MO UHHOBAaLMOHHOE 06 beAMHEeHMEe MHOTrOACNeKTHbIX NMOAX040B. B AaHHON cTaTbe NoCpesCcTBOM NPOEKTU-
pOBaHWA OECKOHTAKTHOW CUCTEMbI MOHUTOPWHIA 340POBbA M aHa/IM3a peHTabeibHoCTH ByaeT 060cHOBaH
MeXaHW3M TPEXCTOPOHHEro pacnpese/ieHus 3aTpaT MexXay «roCyAapCTBOM — NMPeANpUATUAMU — CEMbSA-
MU», 4TO MO3BO/IUT MPEA/I0NKUTb SIKOHOMUYECKYIO YNPaB/IeHYEeCKY0 MOge /b A/19 CUCTEM MOHUTOPUHIA
3/Ll0pPOBbA Ha OCHOBE UHTEpHeTa Bell,ei.

KatoueBbie ¢10Ba: NOXKMU/IOCTb HacesieHuA Kuras; MHTEPHET Beu.l,eﬁ; cMcTeMa MOHUTOPUHra 340P0BbA;
MeXANCUMNN/IMHAPHOCTb; SKOHOMUYECKOE ynpaB/eHue.
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INTRODUCTION

Population ageing has become a common phenomenon worldwide. As China’s social
ageing deepens, the health management of the elderly has also become a focus of social
concern. However, the traditional medical service model is difficult to meet the growing
home health needs of the elderly. Research and analysis of the Internet of Things health
monitoring system and economic management innovation under this new situation is of great
practical value and significance for promoting the development of elderly care services.

According to data released in the 2023 National Aging Development Bulletin, by the
end of 2023, there will be 296.97 million people aged 60 and above in China, accounting for
21.1 % of the total population; and 216.76 million people aged 65 and above, accounting for
15.4 % of the total population. Meanwhile, according to data from the National Bureau of
Statistics for 2023, the number of empty-nesters has reached 130 million. This shows that
the issue of ageing at home is becoming increasingly urgent, and the financial expenditure on
elderly care has reached 6.2 % of GDP. The Action Plan for the Development of the Smart
Health and Elderly Care Industry also clearly proposes to strengthen interdisciplinary and
cross-domain cooperation to enhance the intelligence level of health and elderly care products
and services. The plan also shows the importance China attaches to the development of the
smart health and elderly care industry.
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The safety of elderly people living alone or without family is never guaranteed. Related
studies show that the development of home-based elderly care services in China is relatively
slow at present, and there are problems such as inefficiency in the elderly care services provided
by the community. Moreover, the children of the elderly are often not around, making it
difficult to provide adequate support and assistance to the elderly and to meet their diverse
needs. The imported sensor technology for health monitoring systems is too expensive for
ordinary families to afford. Therefore, exploring the Internet of Things elderly care monitoring
system under the current situation is a necessary topic. Through in-depth research, we hope
to explore and propose more innovative technical optimization and economic management
solutions to achieve the goal of “inclusive smart elderly care”.

1. TECHNICAL SYSTEM DESIGN
The Internet of Things-driven health monitoring system for the elderly at home needs
to take into account technology, cost and user-friendliness. This section will be based on
the localized needs of China, namely social structure, policy environment, technological
foundation, economic conditions and cultural habits, etc., and will be designed on the basic
system architecture of smart home care safety monitoring at the application layer, network
layer and perception layer (application layer, middleware layer and sensors layer [1]).

1.1. APPLICATION LAYER
1.1.1. FUNCTIONAL SECTIONS

Family-end WeChat mini-program: According to Tencent’s official data analysis, the
number of active elderly WeChat users was 1.31 million in June 2014, increased to 7.68
million in September 2016, and reached 50 million in September 2017, so that more than 30 %
of new WeChat users come from the elderly group. As a social platform with a penetration
rate of over 95 % in China, WeChat is an ideal entry point to connect the elderly with their
children.

Core functional areas (as shown in Figure I).

Fig. 1. Core functional areas.

1.1.2. AGE-FRIENDLY INTERACTION DESIGN

Visual optimisation: font size is enlarged (minimum 24pt) and high-contrast colouring
(yellow background with black text) is used, with vibration feedback for key buttons. Research
shows that this dynamic feedback optimisation will reduce the error rate by 62 %.

Voice control: Using the iFLYTEK speech engine,the system has its ownership of
independent IPR in both speech synthesis and speech recognition technologies [2] and the
system’s speech recognition accuracy has been improved to over 97 %, supporting voice
input in 21 dialects, which is both accurate and convenient.
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1.2. NETWORK LAYER
1.2.1. URBAN-RURAL DIFFERENTIATED DEPLOYMENT
1) Urban technology portfolio: high speed, low latency.
2) Rural technology portfolio: wide coverage, low consumption.

1.2.2. PRIVACY-COMPLIANT DESIGN
1) Data localization.

Raw data should be stored in a data center certified at the third level of the protection
classification system to ensure data security.
2) User authorization management.

Set relevant terms and obtain user authorization through a WeChat mini program to
facilitate relevant operations.

1.3. PERCEPTION LAYER
PERCEPTION TOOLS.

*  Wireless radar: millimeter wave radar;

* Thermal carpet: infrared thermal imaging array;

» Gas alarm: piezoelectric thin film sensor;

* Reasons: Reduce the use of cameras, reduce the elderly’s aversion, domestic parts

are cheaper, and the use of solar energy in rural areas is environmentally friendly
and economical.

DATA PROCESSING.

The introduction of multimodal theory [3] into the service system enables high-precision,
low-cost health data collection and promotes the universalization of smart elderly care.

2. COST MANAGEMENT

2.1. SYSTEM DESIGN AND BENEFIT ANALYSIS DIAGRAM

Rainllad dancripilon Cani-hanalii
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Fig. 2. Technical system design.
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Fig. 3. Cost and benefit analysis diagram.

2.2. COST MANAGEMENT PLAN

When designing a health monitoring system for the elderly at home, we need to integrate
technological innovation and cost control, so as to ensure the practicality and affordability
of the system and facilitate cost management.

At the application layer, our system uses WeChat mini programs , which are relatively
easy and inexpensive to develop [4], so that the general public can also use this channel to
check the health data of the elderly and their families anytime, anywhere. By accessing the
government health data interface, the system can provide more comprehensive health services,
such as health consultations and emergency assistance. In terms of financial management,
the system adopts a tripartite sharing mechanism of “government-enterprise-family”, with
the government subsidizing 40 % (320 yuan/set), the family bearing 30 % (240 yuan), and
the enterprise making a 30 % profit.This model not only helps to alleviate the family’s
financial pressure, but also promotes the sustainable development of the enterprise. Through
the combination of these two forms, a win-win situation can be achieved.

In terms of the network layer, the system uses the Alibaba Cloud IoT platform, which can
remotely monitor the status and real-time data of [oT devices, effectively monitoring data in
real time. The automated centralized management of the cloud platform monitoring system
can bring together various traditional monitoring platforms from different companies for
management and operation [5]. This function reduces overall operating costs and hardware
idle rates , and also avoids the operational risks associated with heavy hardware investment.

In terms of the perception layer, our system uses a domestically produced millimeter-
wave radar that reduces costs by 50 %. The co-founder of a domestic technology company
also proposed that “the localization of millimeter-wave radar products is the general trend”.
This radar can accurately monitor the activity status of the elderly, effectively improving the
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safety of elderly care at home. In addition, the system is equipped with LoRa environmental
sensors with a low cost and a high sensitivity that can monitor key data such as temperature
and humidity in the home environment in real time and make intelligent adjustments [6],
with the aim of providing the elderly with a comfortable living environment. In terms of the
supply chain, the aim is to reduce costs and overseas supply by purchasing Huawei HiSilicon
chips, which helps to enhance the system's autonomy and controllability. Thanks to these
localization efforts, the cost of a single set of equipment has been successfully controlled at
800 yuan, and the equipment has a long life cycle of 5 years. The annual maintenance cost
is only 120 yuan, significantly reducing the economic burden on users.

3. ECONOMIC MANAGEMENT MODEL: TRIPARTITE COLLABORATION AND RISK CONTROL
3.1. FRAMEWORK AND RENDERING
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Fig. 4. Tripartite collaboration model and risk control framework.
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Fig. 5. Rendering of the cost-sharing model.
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3.2. MODEL ANALYSIS

This paper proposes a cost-sharing model for tripartite collaboration between the
government, enterprises and households, with the aim of maximizing the economic feasibility
and social benefits of the system through multi-party cooperation.

The government plays a crucial role in this model. Through procurement bidding, the
government not only provides a broad market opportunity for the products of enterprises, but
also ensures the quality and cost-effectiveness of the system. The opening up of government
data interfaces, especially the connection with the emergency rescue system, significantly
improves emergency response efficiency and provides more timely and effective safety
protection for the elderly.

Enterprises are responsible for technological updates and service completion, and need to
continuously optimize products and reduce the false alarm rate to improve user experience
and trust. In the Suzhou pilot project, the false alarm rate was successfully reduced from
12 % to 7.5 % by adopting a redundant design with dual sensor verification. This result
not only verified the correctness of the technical route, but also laid a solid foundation for
subsequent market promotion. The company also provides ongoing services such as service
subscriptions, including system maintenance, health report generation, etc., with the aim of
providing comprehensive health management support for family users.

The role of the family as the end user is indispensable. The family needs to bear the one-
time hardware purchase cost and subscribe to value-added services to obtain more compre-
hensive health management services. Although the initial investment is high, considering
the long-term benefits of the system and the government's subsidy policy, this cost is man-
ageable for most families.

In terms of risk management, this paper adopts the ISO 31000 framework for system-
atic management. Market risks are addressed through differentiated pricing. The rural mar-
ket is fully subsidized by the government due to relatively poor economic conditions, while
in first-tier cities, where residents have higher incomes, households share 50 % of the cost,
which not only ensures the company’s profit margin, but also promotes the popularization
of the system. In terms of compliance risks, the relevant provisions of the GDPR and the
Personal Information Protection Law of the People’s Republic of China are strictly fol-
lowed. Measures such as data anonymization and local server storage are taken to ensure
user privacy and data security.
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4. DIscUSSION: MODEL PROMOTION AND INDUSTRY-UNIVERSITY-RESEARCH COLLABORATION
4.1. FRAMEWORK AND RENDERINGS
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4.2. DISCUSSION ON COLLABORATIVE DEVELOPMENT
BETWEEN INDUSTRY, UNIVERSITY AND RESEARCH

The low network coverage in rural markets is an urgent problem that needs to be solved.
According to data from the Ministry of Industry and Information Technology of the People’s
Republic of China, by the end of 2022, although the coverage of 4G networks in rural areas
of China will reach 97 %, the coverage of 5G networks will only be about 50 %, which is
much lower than that in urban areas. This means that many elderly people cannot enjoy
high-quality IoT health monitoring services. Therefore, strengthening the construction of
5G infrastructure in rural areas and improving network coverage can be said to be the key to
promoting the IoT health monitoring system. At this time, relevant communication companies
need to put people first, adapt to local conditions, actively seek potential markets, and give
priority to consumer demand when pricing their services .

In the promotion of the IoT health monitoring system, balancing user privacy and data
security is also an important challenge. In recent years, frequent data breaches have posed
a serious threat to user privacy and security. When designing the system, full consideration
must be given to user privacy and data security issues, and advanced data encryption and
access control technologies must be adopted to ensure the security and privacy of user data.

In order to promote the innovative development of the [oT health monitoring system,
this paper actively explores new paths for collaborative development among industry,
academia, and research. In terms of education empowerment, Peking University and other
universities have established a minor in “smart health economic management,” which aims
to cultivate interdisciplinary talent with knowledge in multiple fields. These talents will
play an important role in the innovation and promotion of related smart industries. In terms
of technology export, companies such as Huawei have cooperated with Eastern European
countries to customize relevant loT health monitoring systems to meet the health needs
of the aging population there. This cooperation model not only promotes the international
dissemination of technology, but also provides more convenient and efficient health services
for local elderly people. In terms of ecological construction, governments, universities
and enterprises have jointly established joint laboratories. The “Smart Health IoT Joint
Laboratory” established by the Zhejiang Provincial Government, Zhejiang University and
Hikvision is one example. These laboratories promote the research and development and
application of IoT health monitoring technology through the integration of resources and
collaborative innovation, providing a continuous flow of fresh blood for the development
of the smart elderly care industry.

5. SUMMARY AND OUTLOOK

This paper discusses the simple design and economic management costs of an IoT
health monitoring system based on the realistic background of China’s aging society. By
designing a non-contact health monitoring system combined with a “government-enterprise-
family” tripartite sharing mechanism, the aim is to provide the elderly with more convenient,
economical and efficient health management services. It is believed that with the continuous
innovation of IoT technology and the continuous expansion of application scenarios, the
smart elderly care industry can usher in a broader development prospect.
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Ma CuHbioi', BaH H0aHb >

172 PaKy/IbTeT SKOHOMMKM M MeHeXMeHTa LLlaHXaicKoro yHMBepcuTeTa no/IMTUYECKUX
HayK 1 npaBa, LaHxan, Knutamn

Y3KUE MECTA B 3KOHOMMYECKOM POCTE KUTAS:
AHA/IU3 BO3MOXHOCTU BO3HUKHOBEHUSA /I0BYLUKM
CPEAHEIO AOXOAA

Lle/bto AaHHOW CTaTbM ABNAETCA MCC/1IA,0BaHME OCHOBHbIX Y3KMX MECT SKOHOMUYECKOro pocTta Kutas,
aHa/IM3 pUCKa nonagaHua B I0BYLLIKY CPeAHEro 40Xoaa 1 nMpeanoxKeHne COOTBETCTBYIOLLIMX PEKOMEH/AA-
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/1aratoTcA peKoMeHaaLuu Mo No/UTUKe, HTOObI M36exKaTb /I0BYLLKM CpeAHero 4oxoga.
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I. INTRODUCTION

Since the initiation of reforms and opening-up in 1978, China’s economy has not
only maintained long-term stability in its growth rate but has also achieved remarkable
accomplishments in structural adjustment, industrial upgrading, and technological innovation.
The data in the chart below, sourced from the China Statistical Yearbook, reflects the situation
of China’s Gross National Income (GNI) and Gross Domestic Product (GDP) from 1978

to 2023.

The Situation of China's Economic Growth Since the Reform and Opening-Up

yoel =

Fig. 1. The situation of China’s economic growth since the reform and opening-up.
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As illustrated in the chart, except for the slowdown in economic growth in 2020 due to
the impact of the global COVID-19 pandemic, China’s economy has consistently experienced
rapid growth. The country’s GDP has surged from 367.87 billion yuan in 1978 to 126.05821
trillion yuan. Although China’s economy has transitioned from a phase of high-speed growth
to one of high-quality development, recent years have seen the emergence of bottlenecks
such as overcapacity, insufficient effective demand, external environmental uncertainties,
rising unemployment rates, and an aging population. Consequently, the question of whether
China will fall into the middle-income trap and how to overcome it has become a topic
worthy of exploration.

II. THE THEORY OF THE MIDDLE-INCOME TRAP

1. DEFINITION OF THE MIDDLE-INCOME TRAP

The concept of the “Middle-Income Trap” was first introduced in the World Bank’s *East
Asian Development Report (2006)*. It refers to a situation where a country, leveraging
certain advantages (such as natural resources or population), achieves rapid economic growth,
raising its per capita income to a certain level, but then remains stagnant at that level for an
extended period [1, p. 210].

2. DELINEATION OF THE MIDDLE-INCOME TrAP

In the 1989 fiscal year, the World Bank established a classification system for countries
based on per capita national income. This system categorizes countries into four income
levels: low-income, lower-middle-income, upper-middle-income, and high-income. This
classification helps to more accurately understand and assess the economic conditions of
different countries and regions globally. Generally, low- and middle-income countries are
referred to as developing countries, while high-income countries are considered developed.
However, there is still no consensus on the precise definition of the middle-income trap. To
date, the widely accepted view is that the middle-income trap is a phenomenon predominantly
observed in middle-income countries that have experienced rapid growth. It is characterized
by a slowdown in growth, which gradually evolves into a persistent and difficult-to-escape
cycle, potentially leading to a vicious circle [2, p. 103].

3. EXxaAMINING CHINA’S ECONOMY FROM A THEORETICAL PERSPECTIVE

Structuralist economics emphasizes the importance of economic structures, positing that
industrial structure, regional structure, and social structure determine economic development.
Development economics, on the other hand, views technological innovation as a key driver
of sustained economic growth. Over the past few decades, China’s industrial structure has
undergone profound changes. However, with continued economic development, challenges
such as rising labor costs and difficulties in overcoming technological bottlenecks have become
increasingly apparent. While China does face challenges in its economic development, such
as insufficient innovation-driven growth and significant urban-rural income disparities, it is
not accurate to conclude that China has already exhibited the typical characteristics of the
middle-income trap.

II1.THE PossIBILITY OF CHINA FALLING INTO THE MIDDLE-INCOME TRAP

In the vast global economic landscape, some countries have successfully crossed the
threshold of middle-income and entered a new era of prosperous development; while others
remain trapped like ships lost in the fog, unable to break through that invisible barrier,
stagnating in the middle-income trap.
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1. ANALYSIS OF REASONS FOR FALLING INTO THE MIDDLE-INCOME TRAP

Some countries in Latin America and Southeast Asia have fallen into the middle-income
trap. After experiencing rapid economic growth, their income levels have stagnated for several
decades, and they have been unable to cross the § 15,000 mark to become developed countries.

CASE STUDY: ARGENTINA

The typical representative from the Latin American region is Argentina. In the late
1990s, Argentina’s per capita GDP exceeded $ 8,000, but in 2002 it dropped to just over
$2,000. By 2023, the country's per capita GDP was $13,730.5, still not crossing the middle-
income trap threshold or achieving developed status. This stagnation can be traced back to
Argentina’s initial strategy of import substitution during industrialization, where it failed
to timely transition its development model. Even after the oil crisis in the early 1970s, it
sustained a policy of “debt-driven growth”, prolonging the import substitution strategy for
half a century [3, p. 24].

Fig. 2. Argentina’s GDP per capita curve.

Caske Stupy: MEXICO

Mexico, as another case, had a per capita GDP of $ 1,000 in 1973, qualifying it as an
upper-middle-income country. Fast forward fifty years to 2023, Mexico’s per capita GDP
was $13,926.1, keeping it within the upper-middle-income bracket. After the debt crisis of
1982, maintaining low inflation became a key goal for successive Mexican governments.
To combat inflation, the government pegged the peso to the dollar as a “nominal anchor”
for its monetary policy [4, p. 50], leading to an overvaluation of the peso. This monetary
misstep contributed to Mexico’s entrapment in the middle-income trap.

Fig. 3. Mexico’s GDP per capita curve.
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CASE STuDY: MALAYSIA
In the Southeast Asian region, Malaysia serves as another representative. In the early
1980s, its per capita GDP already surpassed $ 1,000, but it has not achieved a breakthrough
after nearly four decades, with a per capita GDP of only $ 11,648.7 in 2023. Malaysia’s
economy heavily relies on foreign trade and tourism, showing insufficient development
in manufacturing, with a lack of competitiveness and resilience, struggling to overcome
bottlenecks in technological innovation.

laysi

Fig. 4. Malaysia’s GDP per capita curve.

2. LESSONS FROM SuCCESSFUL COUNTRIES

Many countries have successfully transcended the middle-income trap. Japan is a typical
case; in 1972, its per capita GDP neared $ 3,000, and by 1984, Japan had successfully broken
through the $ 10,000 barrier. This was due to Japan’s focus on increasing residents’ income
and implementing the “National Income Doubling Plan”, which resulted in significant wage
increases for workers, activating the market and prompting firms to expand production;
this created a virtuous cycle that doubled both national production and income. Japan also
prioritized industrial upgrading and technological innovation, effectively transitioning its
main industries from traditional sectors to high-end sectors, completing the shift from light
industry to heavy industry, and then to high-tech industries.

Per capita GDP (Unit: dollar)

Fig. 5. Comparison of Historical GDP per Capita Data between China and Japan.
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Korea serves as another exemplary case. By 1987, Korea’s per capita GDP exceeded
$3,000, reached $ 11,469 by 1995, and soared to $28,101 by 2014, successfully entering the
developed nation ranks. Korea adopted a government-led growth model, fostering large-scale
investments and infrastructure development while encouraging market openness and private
sector investment and consumption. For instance, many startups in Seoul’s entrepreneurial
hubs receive support from both the government and social capital, encouraging exploration in
new fields, which enabled Korea to innovate and upgrade its industrial structure, successfully
crossing the middle-income trap.

Per capita GDP (Unit: dollar)

Fig. 6. Comparison of Historical GDP per Capita Data between China and Korea.

China has implemented a combination of investment-driven, consumption-driven, export-
oriented, and innovation-driven economic growth models. China can learn from Korea’s
government-led economic growth approach, strengthening industrial policy guidance and
coordinating resource allocation. Chinese state-owned enterprises play a crucial role in
technological innovation, while Japan emphasizes the importance of large private enterprises
like Toyota and Honda as main drivers of innovation. Adapting these valuable experiences
can benefit China’s economic growth.

3. ASSESSING THE POSSIBILITY OF CHINA FALLING INTO THE MIDDLE-INCOME TRAP

Looking at China’s economy, the three major industries have undergone significant
transformations since the reform and opening-up era, experiencing remarkable growth
especially in the industrial and service sectors. These sectors have expanded not only in scale
but also in quality and efficiency, becoming the main engines driving economic growth.

China's three major industries (Unit: Billion Yuan)
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Fig. 7. China’s three major industries.
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From the perspective of GDP composition, agriculture, as China’s largest industry, has
seen a continuous decline from 27.7% in 1978 to 7.1 % in 2023. The industrial sector has
experienced a slight decline as well, while the service sector's contribution has significantly
risen from 24.6 % in 1978 to 54.6 % in 2023, contributing 60.2 % to GDP. The trend in
industrial structure shows that by 2019, the ratio of value added by the three sectors stood
at 7.1:39:53.9, and it is projected that in the “14th Five-Year Plan” period, the shares of
agriculture and manufacturing will continue to decline while services will increase. According
to models, by 2025, this ratio is expected to adjust to 5:30:65, and by 2035 further to 4:26:70
[5, p. 10]. This indicates that the service sector is increasingly replacing agriculture and
industry, taking a dominant position in economic development.
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Fig. 8. Composition of gross domestic product

China emphasizes sustainable development, with agriculture moving towards modernization
and automation. By introducing advanced technologies and management practices, the
nation is improving production efficiency and product quality while ensuring food security.
Increased investment in technology and human capital is accelerating industrial transformation,
progressively advancing toward high-end development. In 2023, total R&D investment
reached approximately 3.3 trillion yuan, accounting for 2.6 % of GDP. The service sector
continues to evolve through digital transformation and innovative service models to meet
consumers’diverse and personalized needs, becoming a vital component of the national
economy and a primary engine of growth. Thus, China’s industrial structure is expected to
show a gradual decline in the share of agriculture, a greater focus on green and technological
development, and a continuous rise in the share of the service sector.

Additionally, China is narrowing the income gap between urban and rural residents,
expanding the middle-income group, and achieving a comprehensive victory in poverty
alleviation. Notably, since the 18th National Congress, supported by major national strategies
such as supply-side structural reform and innovation-driven development, China’s economic
development has achieved significant advancement.

However, China currently faces many challenges. As of 2023, the proportion of the
population aged 56 and older has reached 15.4 % of the total population, with severe aging
in Northeast China and a significant outflow of young labor. This has led to a heavy aging
society. The long-term economic zones also experience high aging levels; although the
registered population is older, an influx of young labor helps maintain a lower overall support
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ratio. Conversely, provinces like Guangdong, with a lower percentage of the elderly, benefit
from a significant presence of young migrant workers. Regional differences indicate that
population aging may lead to labor shortages, declines in productivity, reduced innovation
capabilities, and increased social security and healthcare costs. China also faces insufficient
impetus for technological progress, heightened external risks, and considerable pressure for
economic transformation and upgrading.

According to the World Bank, in 1997, China's national production value reached $ 105.54
billion, with a per capita income of § 860, marking its first escape from the “low-income
country” status into the “middle-income country” category. However, as of now, China still
remains a middle-income country with a per capita GDP of approximately $12,700, yet to
cross the $20,000 threshold to become a developed country. Whether China may fall into
the “middle-income trap” is a question vital for the nation’s future, with no absolute “yes”or
“no” answer. The risks and opportunities co-exist, and the key lies in how to effectively
leverage strengths and address weaknesses. If the country can accurately seize and fully utilize
favorable conditions and adopt effective strategies, it will be capable of crossing the “middle-
income trap”’; conversely, failure to properly address challenges may result in stagnation.

I'V. STRATEGIES TO AvOID THE MIDDLE-INCOME TRAP

1. NeocrassicAL GROWTH MODEL.

We can adopt the neoclassical growth model, also known as the Solow Growth Model,
to analyze the core factors of economic growth. This model is based on a framework of
neoclassical production equations, emphasizing the roles of savings, population growth,
and technological advancement in driving growth, focusing on direct causes of economic
growth [6, p.30].
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Fig. 9. Steady State in the Neoclassical Growth Model.

The basic equation of the neoclassical growth model is sf(k) — (gN + 6)k, which indicates
that the change in per capita capital equals per capita savings minus capital depreciation. In
a no-technological-advancement scenario, the steadiness condition of the model is sf(k) =
(gN + d)k. If the capital stock deviates from the steady state, over time it will tend to return
to that steady state.
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2. FacTors INFLUENCING GROWTH RATE oF PER CaPiTA OUTPUT.
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Fig. 11. The impact of population growth on the growth rate of per capita output.

Analysis indicates that an increase in savings rate does not affect the steady-state growth
rate but can raise the steady-state level of income. In countries with higher population growth
rates, there will typically be lower steady-state levels of per capita capital, leading to lower
per capita income levels. Thus, once an economy reaches a steady state, the growth rate of
per capita output depends solely on the pace of technological advancement.

3. RECOMMENDATIONS TO PROMOTE CHINA’S ECONOMIC DEVELOPMENT.

Using the neoclassical growth model to analyze China’s economy, we note that during
the initial phase of reform and opening up, the capital was relatively scarce. High savings
rates converted substantial amounts of funds into investments, leading to a continual increase
in capital stock and a rise in per capita capital, fueling rapid economic growth. However, as
the capital stock accumulates, the law of diminishing marginal returns on capital begins to
take effect, indicating that solely relying on capital accumulation cannot sustain long-term
economic growth. Technological advancement emerges as the key to sustained economic
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growth. While past advancements primarily stemmed from importing foreign technology,
the narrowing gap with the world's technology frontiers now makes home-grown innovation
the core driver of China’s continued economic growth.

Consequently, China should vigorously implement an innovation-driven development
strategy. Innovation is the primary driver of development, not only promoting the optimization
and upgrading of industrial structure but also encouraging enterprises to increase R&D
investment, raising the proportion of R&D investment to sales revenue, supporting
the establishment of R&D institutions, engaging in technology innovation activities,
and strengthening collaboration with universities and research institutions to enhance
competitiveness. Furthermore, the government should increase its R&D investment target
as a proportion of GDP, guiding social capital towards technological innovation sectors.

President Xi has emphasized the need to build a high-level socialist market economic
system. This involves upholding and perfecting the socialist basic economic system,
unwaveringly consolidating and developing the public economy while encouraging and
guiding the growth of the non-public economy. Moreover, deepening the reform of state-
owned enterprises and optimizing the layout and structure of the state economy are critical
tasks aimed at empowering state capital and enterprises, enhancing their core competitiveness,
and cultivating a conducive environment for the development of private enterprises [7, p.1].

China should also focus on the role of the government as a guide, improving macroeconomic
governance systems and enhancing the level of macroeconomic control. This entails achieving
a balance between an effective market and an active government, while utilizing fiscal and
monetary policies to form a coordinated macroeconomic governance system with optimized
goals and reasonable segmentation.

Deepening reform is another effective means to promote economic development.
Comprehensive deepening of reforms can continuously stimulate societal internal motivation
and cultivate new types of productive forces. Additionally, optimizing the business environment
and reducing taxes and fees are necessary steps to take. To tackle the severe issue of population
aging, China can adopt measures such as raising the retirement age and improving the
pension system.

Furthermore, China should strengthen international cooperation. By actively participating
in international division of labor and leveraging both domestic and international markets
and resources for economic development, the nation can form a comprehensive open novel
framework centered around domestic circulation. Enhanced international cooperation
allows for better utilization of global resources and markets, driving up export value;
actively promoting the Belt and Road Initiative will also support policy communication
and coordination, improve trade and investment facilitation mechanisms, deepen financial
cooperation frameworks, enhance infrastructure collaboration mechanisms, and strengthen
cultural exchange mechanisms in building a community with a shared future for mankind,
subsequently better responding to risks and challenges.

V. CoNCLUSION AND FUTURE OUTLOOK
Through this analysis, we can summarize that successfully crossing the middle-income
stage relies on the collaborative effort of three key components: first, continuously promoting
technological advancement, relying on innovation to drive a leap in productivity; second,
working towards achieving equitable income distribution to ensure that the benefits of
economic development reach the masses; and third, vigorously facilitating the optimization
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and upgrading of the industrial structure, transitioning industries towards high-end, intelligent,
and green pathways.

In the future, China will continue to promote high-quality economic development by
increasing its investment in education and research and development, raising urbanization
levels, encouraging mass entrepreneurship and innovation, and creating a conducive economic
growth atmosphere. At the same time, attention should also be given to the demands of the
middle-income populace by cutting taxes, deepening the reform of social security systems,
and lowering living costs through the improvement of public services in education and
healthcare to achieve equitable development. Internationally, we should learn from and adapt
the beneficial experiences of other nations without rigidly copying them, thereby making
continual self-adjustments in pursuit of rapid entry into the ranks of developed nations.

Regarding future research on whether China will fall into the middle-income trap, it may
be useful to incorporate more specific industry data or micro-level enterprise analyses to
provide targeted recommendations for policy-making.
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Located in a coastal area deeply influenced by maritime culture, Jiesheng Town in
Shanwei City, a historic cultural town with over 600 years of history, has preserved many
precious folk arts. Mr. Zhou Zhongfu and Mr. Zhou Guitong are outstanding representatives
of clay sculpture in Jiesheng Town. In 2012, the clay sculpture of Jiesheng Town in Shanwei
City was listed in the fourth batch of provincial intangible cultural heritage in Guangdong
Province,becoming a typical representative of traditional handicrafts, further affirming its
cultural value and artistic charm. The clay sculpture of Jiesheng Town is closely intertwined
with local folklore, beliefs, aesthetics, and social life, serving as an important carrier for in-
heriting and showcasing regional culture [1]. The cultural value of Jiesheng clay sculpture
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is multifaceted and layered. It is not only a crystallization of the local natural environment
and culture history but also a reflection of the wisdom and craftsmanship of folk artists.

1. MATERIAL OF JIESHENG CLAY SCULPTURE

The soil in Jiesheng Town is non-sticky, possibly containing certain minerals or saline-al-
kali properties, with good quality and unique types. Using the local “Wujin” soil, the crafts-
manship is often publicly displayed with low technical barriers but high demands on the art-
ist’s skill and experience. The primary material used in Jiesheng clay sculpture is a unique
local clay, known for its fine texture, strong adhesion, and high plasticity. This clay is close-
ly related to the local geographical environment, having undergone long-term weathering
and sedimentation to form a high-quality resource suitable for clay sculpture. After obtain-
ing the clay, the artists are going to screen, sun-dry, and pound it for the impurity removal,
humidity adjustment, and uniform clay through beating. These seemingly simple steps re-
flect the artists' deep understanding of material properties and respect for the natural environ-
ment. Additionally, during the sculpting process, the artists incorporate auxiliary materials
such as straw and cotton fibers to enhance the sculpture's toughness and strength, preventing
cracking or deformation during drying and firing. This careful selection of materials demon-
strates the artists' profound knowledge and skillful use of local natural resources. In tradi-
tional views, clay sculpture requires meticulous material handling with each step carrying
the craftsmanship and cultural spirit passed down by ancestors. For auxiliary materials like
straw and cotton, the artists will cut or knead them into suitable lengths and shapes before
mixing them with clay. This mixing process requires precise proportions and skilled tech-
niques, symbolizing the fusion and coexistence of different elements and reflecting the cul-
tural concept of harmonious coexistence between humans and nature, much like the blend-
ing of diverse local cultures in folk art.

The exterior paint of Jiesheng clay sculpture is an important component, serving both
as an aesthetic enhancement and a means to extend the sculpture’s lifespan, lasting it du-
rable for centuries. Traditionally, mineral-based paints were used, but since the reform and
opening-up, factory-produced chemical paints have become more common. Through the use
of color materials, Jiesheng clay sculpture conveys the people's aspirations for a better life
and their reverence for traditional cultural values. Since the sculptural materials themselves
are highly expressive, the artists use the plasticity of clay to create various figures, animals,
and folk scenes. For example, when depicting traditional farming culture, they sculpt hard-
working farmers and farming tools like oxen and plows, vividly reflecting local produc-
tion methods and agricultural traditions. Additionally, the figures from myths and folk tales,
such as the Eight Immortals Crossing the Sea and Nezha’s Triumph Against Dragon King,
are represented through clay sculpture. These works are not only artistic creations but also
direct expressions of folk cultural beliefs and spiritual pursuits, allowing traditional culture
to be inherited and promoted through material forms. Traditional Chinese culture is a com-
plex system formed by the convergence of various cultural forms, embodying a “pluralistic
unity” composed of numerous elements [2] 285. As a local social ideology, Jiesheng clay
sculpture is rooted in the customs and sentiments of the local society. Materials sourced
from nature are integral to clay sculpture art, while the materials, techniques, and aesthetics
inevitably evolve with societal development. The comprehensive application of different
historical and cultural elements in clay sculpture materials expresses the metaphorical con-
notations of the works, making them microcosmic carriers of regional cultural integration.
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In the inheritance process of Jiesheng clay sculpture, the cultural significance of mate-
rials remains a core aspect. Through oral and hands-on teaching, veteran artists pass down
material selection standards, processing techniques, and the cultural meanings embedded
within them to the younger generation. Young artists not only master the craftsmanship but
also deeply understand the cultural connotations behind the materials, ensuring the contin-
uation of cultural genes in Jiesheng clay sculpture. For example, in some family-run clay
sculpture workshops, new generations of artists still follow the material formulas and tech-
niques passed down by their predecessors, maintaining the authenticity and continuity of the
material culture in clay sculpture. With the progress of time and society, Jiesheng clay sculp-
ture continues its innovation. Therefore, the materials have seen new developments. On one
hand, modern materials such as eco-friendly paints and new clay additives have been intro-
duced, expanding the possibilities for clay sculpture creation without compromising the tra-
ditional cultural essence of the materials. For instance, the use of new paints has made the
colors of clay sculptures more vibrant and durable, broadening the expressive range of the
works. On the other hand, the application scenarios of clay sculptures have expanded from
traditional folk rituals and decorations to modern tourism souvenirs and cultural creative
products. In these new contexts, the material culture of Jiesheng clay sculpture is present-
ed to the public in new forms, such as stationery and home decor designed with clay sculp-
ture elements, allowing more people to appreciate and experience its unique cultural charm.

2. CRAFTSMANSHIP OF JIESHENG CLAY SCULPTURE

The cultural symbolism of material processing in the works, along with its close connec-
tion to regional culture and its manifestation in inheritance and development, fully demon-
strates the rich cultural connotations embedded in the materials of Jiesheng clay sculpture.
Although Jiesheng clay sculpture is known for its exquisite craftsmanship without techni-
cal restriction, it demands high levels of experience and sculpting ability from the artisans,
which can be summarized as “three-parts sculpting, seven-parts coloring.” The folk artists
integrate contemporary cultural elements, evolving from simple figurine molding to creat-
ing statues of characters from operas and myths, reflecting their innovative spirit and artis-
tic pursuit. To prevent cracking during the drying process, the artisans will add plant ash and
fine sand to the clay to enhance structural stability. The production process of Jiesheng clay
sculpture involves steps such as soil selection, mold-making, shaping, drying, and paint-
ing, with each step showcasing the artisans' dedication and meticulous craftsmanship [3].

During the sculpting process, the quality of the clay directly affects the final outcome.
The saline-alkaline nature of Jiesheng soil makes it less sticky, so the local “Wujin” soil,
known for its good plasticity and breathability, is predominantly used. The production pro-
cess is as follows: after sun-drying, crushing, sieving with iron wire mesh, and soaking in
water to remove impurities and improve the uniformity and plasticity of clay, the folk art-
ists obtain the materials for making clay sculptures with fine sand and cotton added in pro-
portion to enhance its extensibility. During shaping, the artisans use their techniques like
hooking, picking, smearing, and kneading to form the basic structure, followed by detail-
ing each part. The entire process relies on manual skills, with self-made tools used for hard-
to-reach areas.
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Table 1
Cultural Function of
Name of clay Site of clay Method of clay metaphor of clav processin
sculpture images collection processing clay processing vp g
method
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e . Red Clay from C.lay stored Clay accumulates .
Sacrificial deity . in sealed To eliminate
clay sculptures Feng Mountain, environment essence of organisms in cla
Y p Shanwei City heaven and earth & Y
for three years
Toy clay Rlverbgnk soil Imme.dlate Accessible to all Mass production
from Jiesheng processing and of clay sculpture
sculptures N preferences
Town utilization toys
. o To enhance
Architectural . Traditional Nature-tempered o
Mixed sand from . durability of
component clay rammed sand brings good
coastal areas . vernacular
sculptures construction fortune .
architecture

The cultural significance of clay sculpture materials and techniques stems from deep-seat-
ed traditional beliefs, as shown in 7able 1. The belief in clay idols provides spiritual comfort
and support, helping people maintain an optimistic, upright, resilient, and steadfast mind-
set in the face of difficulties and challenges. In the religious belief system of Shanwei City,
the faith in Mazu (the Goddess of the Sea) is deeply rooted in people’s hearts. During ma-
jor festival temple fairs, the clay statue of Mazu becomes the focal point of worship, and
the statue of Guan Yu in the Guan Di Temple is highly revered [4]. During the sacrificial
rituals, the clay statue of Guan Yu embodies loyalty, wealth, and safety in people's minds.
Therefore, from a deeper perspective, these Jiesheng clay sculptures reflect the spiritual pur-
suits of the local people.

3. THE IMAGERY OF JIESHENG CLAY SCULPTURES

Jiesheng Town in Shanwei has developed a unique clay sculpture art over the years.
This art form has evolved alongside local religious beliefs, folk activities, and daily life.
The imagery of these clay sculptures is not only an artistic expression but also a vivid rep-
resentation of the region's historical culture, social life, and aesthetic values, holding signif-
icant cultural and research value. The clay sculpture imagery of Jiesheng Town continuous-
ly integrates Central Plains Culture with local maritime culture, resulting in a more diverse
range of cultural themes. These images include heroic figures from historical stories, myth-
ical characters from legends, such as Guan Gong, as well as household items like tea bowls
and cups. The stylistic evolution has shifted from simple and rustic to intricate and delicate,
while retaining an exaggerated flair, vividly showcasing the unique cultural connotations
and aesthetic pursuits of the Shanwei region. These sculptures have become a living vehi-
cle for the transmission of regional culture. In people’s cognitive world, the phenomenon
of beauty gradually forms a consensus of imagery, which, in the context of clay sculptures,

98



UcKyccTBOBERACHME CoduAa. 2025. N2 1

manifests as expressive and abstract forms. Through this expressive abstraction, vague con-
cepts are transformed into definitive spiritual norms. “Imagery is a ‘mental image’ formed
through the classification of the shapes and features of objects, a mental image imbued with
emotional and intentional direction [5] (53—54).” Thus, the charm of clay sculpture art lies
in the process of reinventing imagery. New forms of clay sculptures depend on the environ-
ment in which folk artists operate, and artistic innovation may lean toward tradition or em-
brace various stylistic transformations. Artistic innovation is always a realm of possibilities.

Furthermore, the colors used in Jiesheng Town clay sculptures serve as an important ar-
tistic language, making the sculptures vibrant and rich in hue. The pigments are commonly
used including red, yellow, blue, green, white, black and so on. These colors are not chosen
merely for aesthetic appeal but also for their specific cultural meanings. Red is often used
to depict clothing, flowers, and important decorative elements, symbolizing aspirations for
a better life and blessings. Yellow is frequently used for statues of deities or figures of high
status, reflecting reverence for divinity and authority. Blue may be used to depict skies,
oceans, or mystical backgrounds, creating an ethereal and fantastical atmosphere. Green
often appears in scenes of plants and rural landscapes, representing the vitality of nature.
White symbolizes purity and innocence, while black conveys depth and solemnity. The in-
terplay of these colors enriches the harmony of the artwork and embodies the philosophical
concept of balancing yin and yang, as well as the unity of opposites.

The process of creating clay sculptures is not only a demonstration of folk techniques
but also a transmission of culture and emotion. Each folk artist infuses their experiences, in-
sights, and innovations into their work, giving each sculpture a unique soul. Influenced by
religion, coastal regions have seen the emergence of clay sculptures depicting deities and
figures from Taoism, Buddhism and literal novels. The imagery often leans toward mytho-
logical and traditional stories, with figures like Mazu being particularly prevalent [6]. These
clay sculptures are solemn and dignified, embodying the religious prayers and reverence of
the people. At the same time, due to the prevalence of Temple Fair Culture, small clay fig-
urines, known as “Tugongzai”, are widely popular. These figurines, with their simple and
endearing forms, often depict folk legends and everyday scenes, such as the “fisherwom-
an”, reflecting strong folk customs and the essence of daily life. They have become a part
of people’s entertainment and carry auspicious meanings.

In the history of clay sculpture, the heir Zhou Zhongfu stands out as a representative
figure. With over four decades of experience, he has boldly innovated while preserving tra-
ditional techniques. His Mazu statues retain the goddess’ traditional benevolent and dig-
nified image but innovative details in clothing textures and dynamic postures, enhancing
their artistic appeal. These works are collected and displayed in many important temples
in Shanwei. Additionally, Zhou Guitong has actively engaged in clay sculpture education,
offering courses in local schools and nurturing generations of young clay sculpture enthu-
siasts, injecting fresh vitality into the continuation of Jiesheng clay art. Mr. Zhou Guitong
believes that Jiesheng clay sculptures belong not only to the inheritors but also to the peo-
ple. The transmission and development of Jiesheng clay sculpture techniques largely rely
on family and master-apprentice traditions.

The diverse themes of Jiesheng clay sculptures disseminate folk culture, making tradi-
tional opera, legends, and mythological stories accessible to all through vivid and expres-
sive forms. These sculptures reflect people’s lifestyles and aesthetic values. In our view, the
vitality of clay sculptures shifts with the properties of the materials. The meaning of clay
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sculpture imagery continuously extends and transforms into the material’s symbolism, as
well as the traditional beauty and morality it conveys. “New meanings emerge through ar-
tistic and religious activities, and only through specific artistic or religious creations can
such meanings arise [7] (188).” The art of Jiesheng clay sculpture gains broader recogni-
tion through the effective economic activities of folk artists. The audiences can appreciate
the significance of clay sculptures at any time or place.

In the Hailufeng region, traditional temple fairs serve as gathering points for folk be-
liefs and cultural practices. The traditional beliefs, morals, and concepts embodied in clay
sculptures are widely disseminated through these fairs. Notable temple fairs include those
at Xuanwu Mountain, Fengshan Mazu Temple, and Lianhuashan Jiming Temple, which
have a profound local influence. In addition to their religious and cultural roles, Jiesheng
clay sculptures also serve practical purposes, such as children’s toys. The “Tugongzai” fig-
urines, with their lively forms and rich symbolism, convey folk wisdom and emotions. In
some Shanwei households, Jiesheng clay sculptures are purchased as decorative items.
These sculptures come in various forms, such as the character “Fu” (fortune), the twelve
zodiac animals, lions, lotus lanterns, ancestral statues for family shrines, and statues of the
Earth God and Goddess in local temples. These realistic and solemn statues reflect descend-
ants’ respect and remembrance of their ancestors. During the sacrifice rituals, offerings are
placed before the statues, and incense is burned to pray for blessings. From a cultural per-
spective, these Jiesheng clay sculptures carry rich folk culture and traditional values. Using
famous landmarks, traditional folk deities, and Buddhist figures as themes, and employing
folk artistic techniques, they embody the wish to “abandon evil and promote good,” direct-
ly manifesting in physical forms and becoming shared symbols of faith in people's hearts.

CONCLUSION

The unique geographical location and historical development of Jiesheng Town have giv-
en rise to a rich and diverse regional culture. Local maritime culture, agricultural practices,
and religious beliefs have all left profound imprints on the materials, techniques, and im-
agery of clay sculptures. Jiesheng clay sculptures continuously absorb the essence of other
art forms, gradually enriching and refining their techniques and expressions. However, the
traditional materials, craftsmanship, and cultural connotations have always been preserved
and passed down, serving as an important cultural bridge connecting the past and the pres-
ent. Through interviews, it was learned that inheritors of Jiesheng clay sculpture have made
significant efforts in preserving and developing this art form. Through research projects, the
inheritors like Zhou Guitong have been promoting the creative transformation and innova-
tive development of local traditional culture. The methods are as follows:

1. Digital Design and Online Marketing: The use of e-commerce platforms has effec-
tively expanded sales channels and increased market reach for intangible cultural
heritage products like Jiesheng clay sculptures.

2. Synergistic Development of Urban Culture and Creative Industries: The integration
of cultural and creative industries with urban development drives economic growth
and builds new city brands.

3. Creation of a New Cultural Tourism Image for Shanwei: Artists are crafting a new
cultural tourism identity for Shanwei, establishing a competitive “culture+” brand.
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4. Rural Revitalization and Cultural Confidence: In the implementation of rural revital-
ization strategies, the coordinated development of rural revitalization, cultural con-
fidence, and city branding is emphasized.

In the realm of modern art, Jiesheng clay sculptures are no longer confined to tradition-
al folk art but are recognized as a unique artistic expression in Shanwei City and its sur-
rounding towns. The preservation and development of Jiesheng clay sculptures contribute to
strengthening local cultural identity and promoting the growth of the local cultural economy.
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