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XUMHNYECKHUE HAYKH

IUPPOBBIE TEXHOJIOI'MH B XUMHNYECKOM OBPA30BAHUH
ApcranbexkoBa H.B.!, Aabuikaceivoa A.”

! dpcmanberosa Hypoican bamuipogna - kanoudam nedazoeuieckux Hayk, OOyenm,
2 AQvikaceimosa Axunaii - Mazucmpanm,
JKanan-Abaockuil cocydapcmeennniii ynugepcumem um.b. Ocmonosa,
2. Manac, Kvipevizcman

AnHOmayua: 8 cmamve paccmMampugaromcs 0cCoOeHHOCU 6HeOpeHUs YUPPOBLIX
MEeXHON02UTl 8 NPEeno0asaHue XUMUu 6 YCI08UAX COBPEMEHHOU 00pa308amenbHoU cpeobi.
Ocoboe eHumanue YyOensaemcsa BO3MONCHOCMAM NPUMEHEeHUs YUPPOBbIX pecypco8 Ha
PA3IUYHBIX 3MANAX YPOKA: NpU U3VHEeHUU HOB020 MAMepuand, 3aKpenieHuu 3HAHULl U
opeanuzayuy  CamoCmosmenvHou pabomsl obyuyarowuxcs. Payuonanvnoe couemanue
MPAOUYUOHHBIX U YUDPOBLIX MemO0008 00VHeHUs Cnocobcmseyem NoGbIUEHUI0 Kauecmea
XUMU4ECKo20 06pazo8anus.

Kntoueevle cnosa: npenooasanue xumuu, yugposvie mexHoao2uU, Yupposuzayus
0b6paszosanusl, GUpMyanbHvle 1a60paAmMmopul, Yugdhpossie ooPa306amenbHvLE PECypcbl.

DIGITAL TECHNOLOGIES IN CHEMISTRY EDUCATION
Arstanbekova N.B.', Adylkasymova Al

! Arstanbekova Nurzhan Batyrovna - Candidate of Pedagogical Sciences, Associate Professor,
Adylkasymova Akina - undergraduate student,
JALAL-ABAD STATE UNIVERSITY B.SC. OSMONOVA,
MANAS, KYRGYZSTAN

Abstract: The article examines the implementation of digital technologies in chemistry
teaching within the modern educational environment. Special attention is given to the use of
digital resources at different stages of the lesson: presentation of new material, knowledge
consolidation, and independent student work. A rational combination of traditional and
digital teaching methods contributes to improving the quality of chemistry education.
Keywords: teaching chemistry, digital technologies, digitalization of education, virtual
laboratories, digital educational resources.

B coBpeMeHHBIX YCIOBHSAX LU(POBBIC TEXHOJOTHH OXBATBIBAIOT BCE CQEphl
YEJIOBEYECKOT0 CyLIECTBOBaHHs, B TOM 4uciie u oOpa3zoBanue [6]. MHTerpaius nudpoBbIx
cpenctB B 00pa3oBaTeNIbHBIA MPOLIECC CTAHOBUTCS OJHOW M3 NPHOPHTETHBIX TCHACHLMM,
0COOEHHO TpU O0Oy4YeHUHM MAMCIMIUIMHAM, TPEOYIONMM HArJISAHOTO IIPEJICTABICHHS
MaTrepHaia 1 PaKTHYECKOTO 3aKpeIIeH s 3HaHHH.

XuMHs Kak Hayka, H3ydalollas BeElIeCTBa, HX CBOIMCTBA M B3aUMOJCHCTBUS,
TPaJAULIMOHHO OINHMpAeTCs Ha IPOBEAEHHE JAa0OPATOPHBIX OIBITOB M MOJACIHPOBAHHE
IIPOIIECCOB, YTO JejaeT NPUMEHEHHE IU(PPOBBIX TEXHOJOI'MH OCOOEHHO BOCTPEOOBAHHBIM
JUIs. TIOBBILIGHWs] KauecTBa OOydeHMs. lcronb3oBaHUWE COBPEMEHHBIX —IH(PPOBBIX
HHCTPYMEHTOB CIOCOOCTBYET pOCTY Y4eOHOH MOTHBAlMM, PACLIMPSET BO3MOMXKHOCTH
OCBOEHHUSI CIIOKHBIX TEOPETHUECKUX MOHSITH, a TaK)Ke MO3BOJISIET CO34aBaTh BUPTYaJbHbIC
nmabopaTopu W OPraHW30BEIBATh HMHTEpaKTUBHBIE (opMbl 3aHATHH [7]. BMmecte ¢ Tem
BHE/IpeHHE IU(POBBIX PEHICHUI CONPOBOXKIACTCS PSAAOM TPYIHOCTEH, OOYCIOBICHHBIX
HEJOCTATOYHbIM YPOBHEM TEXHHYECKOTO OCHAILIECHHs O00pa30BaTEIbHBIX OpraHM3alMil W
HEOOXOJUMOCTBIO MOATOTOBKH TMEAarOTHYECKHX KaapoB K d(Q(EeKTHBHOMY HCHOIBE30BaHHIO
HOBBIX TE€XHOJIOTUH.



KaroueBnie JOCTHUXKCHUA HI/I(I)pOBI/ISaLII/II/I B IHpernoJaBaHUM XHWMHUH CBA3aHbI C
Ka4eCTBEHHBIM OOHOBJICHHEM COZEpKaHus, (OpM M METOAOB OOy4eHHs, a TaKXkKe C
pacipenueM o0pa3oBaTeIbHbIX BO3MOKHOCTEH. K OCHOBHBIM M3 HUX OTHOCSITCS:

1. Coszoanue eupmyanvuvix J1ab6opamoputi U CUMYIAMOPOE IKCNEPUMEHMOE —
BO3MOXKHOCTh MOJEJIMPOBAHUSI XMMHUYECKHX IPOLECCOB 0e3 pucka Juis 370poBbi M 0e3
HEOOXO0IMMOCTH UCIIOIB30BAHMUS JOPOTOCTOSIIEr0 000PYA0BAHNSI.

2. Pazeumue unmepaxmuguvlx 00pa308amMenbHLIX NAAM@OPM — TIPUMEHEHUE
MyIbTUMEIUMHBIX  pecypcoB, 3D-monenmeil Moyiekyd U aHUMalMHd  peakiui,
crocobcTByIOMINX OoJiee TITyOOKOMY TOHUMAaHHUIO a0CTPAKTHBIX MTOHSATHHA.

3. Ilepconanuzayuss o00Oyyenus —WCIOJNb30BaHHE NHUMPOBBIX HHCTPYMEHTOB JUIS
ajantanuy  y4eOHBIX MaTepHaJIOB K WHAMBHAYAJbHBIM OCOOEHHOCTSIM U YPOBHIO
MIOJITOTOBKH OOYYarOIMXCH.

4.  Asmomamusayus KOHMPOJis 3HAHUI — BHEIPEHUE OHJIAWH-TECTUPOBAHUS U CHCTEM
AHAJINTUKH, IIO3BOJIAIOIINX OIICPATUBHO OLICHHUBATh PE3YIbTATHI o6yquI/m u
KOPPEKTHUPOBaTh 00pa30BaTENbHBIN MpOLECC.

5. Pacwupenue Odocmyna K 00pazoeamenvbHblM pecypcam — WCIOIb30BaHHUE
JJIEKTPOHHBIX ~ OMONMOTEK, HaydyHBIX ©0a3 JaHHBIX W  JIUMCTAaHIMOHHBIX KYpPCOB,
o0ecrevnBaroIX JOCTYN K COBPEMEHHBIM yU4eOHBIM MaTepHaIaM.

6.  Dopmuposanue yugdpoeoi KoMnemenmHocmy 00yUarWUxXcs — pa3BUTHE HABBIKOB
paboTel ¢ WHGOPMAIMOHHBIMH  pECypcaMH, IpPOrpaMMaMH  MOJCIUPOBAHUS U
CHEeLMATM3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUCHHUEM.

WuTerpanns COBpeMEHHBIX IU(POBBIX TEXHOJOIMH B YPOKH XMMHH OTKPBHIBACT TaKKe
HOBBIE CIIOCOOBI TTOBBIIIEHH P deKTHBHOCTH ydeOHOTO ITpolecca [5].

Hcnonb3oBanue HUpPOBBIX pECypCcoOB Ieeco00pa3HO Ha Pa3IMYHBIX dTAax ypoka: npu
U3yHeHuu HOB020 Mamepudanrd — MYJAbTUMEIUHHBIE IpE3CHTAlMH, aHUMalud W
BHEOIEMOHCTPAIMN CHOCOOCTBYIOT CTPYKTYPHUPOBAHUIO U CHCTEMATU3alNi HH(pOpMaLuy.
HcnonpzoBanue unu(ppOBBHIX HMHCTPYMEHTOB Ha JTane OOBSCHEHUS HOBOTO MaTepHaia
MTO3BOJISICT TMOBBICHTh HATJISAHOCTh, CTPYKTYPHPOBAHHOCTH M JOCTYIMHOCTh Y4eOHOM
WHQOpPMAINH, a TAK)KE aKTHBU3UPOBATH MO3HABATEIHHYIO JIEITEIILHOCT 00YJalOIUXCsl.

Mynsmumeduiinvle npe3enmauyuu U GHUMAUYU TO3BOJISIOT IIO3TAITHO PACKPHIBATh
coJiep)KaHHe TEMbl, BH3YAJIM3HPOBAaTh MHKPOCKOIHMYECKHE MPOLECCHl (CTPOEHHE aToMa,
MEXaHU3MBI PEaKIMH, THUITBI XHMUYECKOH CBSI3M) U aKIIEHTHPOBATh BHUMaHHE Ha KITFOUEBBIX
NOHATHAX. Buodeodemoncmpayuu Xxumuveckux Onvlmoeé WCIONB3YIOTCA JUIL TIOKa3a
peakuuii, KOTOpblE 3aTPYJHHUTENBHO WM HEOE30MacHO MPOBOAWUTH B  IIKOJLHOM
naboparopun. Buaeo momoraer paccMOTpeTh AeTany HPOTEKaHUs Ipolecca, MPU3HAKH
peakuuu u ycioBus e€ ocyuiectsieHus [3, 4].

Bupmyanonvie nabopamopuu u - cumynamopsl  00ECICUUBAIOT  BO3MOYXKHOCTH
WHTEPAKTUBHOTO MOJICTMPOBAHMNS XHMHYECKHX IIPOIECCOB, BapbHUPOBAHMS I1apaMETPOB
OKCIIEPUMEHTa W HAOJIOJCHUS pPE3YJNbTATOB B PEXHUME pEATbHOT0 BPEMEHH, 4TO
crocobcTByeT Oosiee TIIyOOKOMY OCMBICICHHIO W TPOYHOMY YCBOCHHIO H3y4aeMOTO
Marepuana. [IpuMeHeHHe BUPTYaJbHOTO OSKCHEPHMEHTa IO3BOJIIET BOCIPOU3BOANUTH H
HCCIIEeIOBATh Pa3IMYHbIE TIPOIECCH HE TOJIBKO B XUMUU, HO U B ¢u3uke U 6uomnoruu [1, 2].
Hnmepaxkmugnvie 3D-modenu monekyn u Kpucmaniuieckux peuiémok o0OecreunuBaroT
BO3MOXXHOCTH JCTAJIbHOTO H3YUYCHHSA NPOCTPAHCTBEHHOTO CTPOCHUA BEIICCTB, IMO3BOJIAA
00yJalomuMcsi aHAJM3UPOBAaTh T'€OMETPHIO XUMHUYECKHX CTPYKTYpP, THITBI XHUMHUYECKHX
cBsizeil M OCOOEHHOCTH B3aMMHOTO DACIIOJIOKEHUS] YacTUI[ IOCPEACTBOM BpallCHHS
MoJenel, W3MEeHeHHs Macmrtaba ¥ BapbUpOBaHUS  [ApaMETPOB  OTOOpa’KeHHS.
Humepaxkmueusle 0ocku u uugposvie oopazoeamenvHble nAAmM@OpMmbl CIOCOOCTBYIOT
OpraHM3alUN COBMECTHON Y4eOHOH NesaTenbHOCTH, 00ECIICUNBAIOT BHITIOJIHEHUE 3aaHUH B
PEeKUME peabHOrO BPEMEHH, a TAKXKE IT03BOJISIIOT OCYIIECTBIIATh ONIEPATUBHYIO OOpaTHYIO
CBA3b U MOHHUTOPHHT PE3yNbTaTOB O0OyUCHHUS.



Takum 06pazom, npuMeHeHne HU(POBBIX TEXHOJIOTUH [TPY U3YUYEHUH HOBOTO MaTepHaa
B XUMHH CIOCOOCTBYeT (OPMHPOBAHHUIO IIEIOCTHOTO IPEACTABICHUS O XHMHYECKUX
SIBIICHUSIX, PA3BUTHIO BU3YaJbHOT'O MBIIIJICHUS M HOBBIIIEHHIO 3()(EKTUBHOCTH YCBOCHHS
CJIOXHBIX TEOPETHYECKUX MOHATUI. Mcmonp3oBaHHe MU(POBEIX MHCTPYMEHTOB Ha smane
3aKpennieHus HanpasieHo Ha YIIIyOJeHHEe W CHCTEeMaTH3alWIo IIOJyYeHHBIX 3HAHMH,
(bopMHpOBaHHE YCTOHYMBBIX YMEHUIl M HABBIKOB, a TAaKKe Ha OIEPATHBHYIO MPOBEPKY
CTEICHH YCBOCHUS yueOHOTo Marepraina. OCHOBHBIE ()OPMBI IPHMEHEHHUS BKIIIOYAOT:

1.  Humepaxmuenvie mecmvi U OMIAUH-ONPOCHI TO3BOJIAIOT OBICTPO IPOBEPUTH
NOHMMaHUE KJIIOYEBBIX IOHSTHHA, TEPMHHOB M 3aKOHOMEpPHOCTEH. ABTOMATHYECKas
IpoBepKa 00ecreYrBacT MIHOBEHHYIO OOpaTHYIO CBSI3b M IIO3BOJISIET BBISBUTH MPOOEIBI B
3HaHUSIX.

2. Lugposvie mpenaxcépvr u cumynamopsi 3a0ay WUCIOIb3YIOTCA AN OTPabOTKU
pacyéTHBIX HABBIKOB (HAllpUMep, BBIYMCICHHE MOJISIPHON MacChl, KOHILIEHTPAILUH
pacTBOpoB, 00BEMA Ta3a), a TAKKe ISl MOJCIHPOBAHHS YCIOBUI MPOTEKAHUS XUMUYECKUX
peakiuii.

3. Bupmyanvhvie  aabopamopuwvle  pabomwl  CHOCOOCTBYIOT — 3aKPEILICHUIO
MIPaKTHYECKUX HABBIKOB 4Yepe3 IMOBTOPHOE MOJCIMPOBAHHE OSKCHEPHMEHTOB, aHAJIN3
MOJTYYEeHHBIX JaHHBIX ¥ (OPMYITUPOBaHHE BEIBOJOB.

4.  HnmepaxmueHnvle 3a0anusi Ha CONOCMAGNEHUe U KIACCUDUKAYUIO TIOMOTAIOT
CHCTeMAaTH3UpOBaTh 3HAHMA (HampUMep, paclpesielieHHe BeIecTB 10  Kjaccaw,
YCTaHOBJICHHE COOTBETCTBUS MEXIY (GOPMYJIOH U Ha3BaHHEM BEIICCTBA, THIIOM PEAKIUHU
e€ XapaKTepUCTHUKOI).

5.  Obpasosamenvhvie niamgopmvl ¢ A0ANMUBHBIMU 3A0AHUAMYU O00CCTICUUBAIOT
muddepeHIMPOBaHHBIN MMOIXON, Npeiaras 3aJaHusl Pa3jIMYHOTO YPOBHS CJIOXXHOCTH B
3aBHCHUMOCTH OT PE3yJIbTaTOB 00y4aIoIerocs.

udpoBbie TeXHOJIOrWU Ha ATANE 3aKPEIUICHUS MOBBIIAIOT aKTUBHOCTD 00Y4YaroLIuXcs,
CHOCOOCTBYIOT CAMOKOHTPOJIIO M (POPMUPOBAHUIO YCTONUMBBIX MPEIMETHBIX KOMITETCHIHIHA
B 00JIaCTH XMMUH.

B camocmosmenvhoti pabome — OHIAWH-IIIATGOPMBI IPEAOCTABIAIOT  33JAHUSA
Pa3JIMYHOMN CIJI0OKHOCTH ISl HHAMBHUIYyaJIbHOTO BBIITOJHEHUSL.

BaxxHo momuepkHyTh, uTO IUdpoBas oOpa3oBaTenbHas cpefa HE OIMCHSET
TpPaJULUOHHBIE METOJbl OOY4YEeHHs, a BBICTyNaeT MX JONOoJHEeHHeM. D(heKTHBHOCTD
JOCTUTAeTCs MPU PAMOHAIBHOM COYETaHUHM HU(POBBIX M KIACCHUECKUX IEAarorn4eckux
texHonoruid. Takum oOpa3om, UH(pPOBU3ALUS MPENOAABAHHA XHUMHH CIHOCOOCTBYET
MOBBINICHUIO 3(Q(EeKTUBHOCTH y4eOHOTO Tpolecca, ero 0e30MacHOCTH, JOCTYIMHOCTH H
HAyYHOH 000CHOBaHHOCTH.
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I[I/II[AKTI/I‘IECKI/Iﬁ MNOTEHIHUAJ HU®POBBIX
OBPA30OBATEJIBHBIX PECYPCOB B OBYUYEHUU XNUMMHNU
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Annomayusn: 6 cmamve paccmMampueaemcs OUOAKMUYECKUN NOMEHYUanl yu@ppoeswix
obpazoeamenvrvix  pecypcos (LJOP) 6 obyuenuu xumuu 8 YCIOBUAX YUPDPOBOT
mpancopmayuu  obpasosanus.  OOOCHOBVIBAEMCS  AKMYAILHOCHbL — UCHOb308AHUSL
YUDPOBLIX MEXHON02UTI NPU USVHEHUU XUMUU KAK HAYKU, Onepupylowel abcmpakmublmu
NOHAMUAMU U  MUKPOCKORUYECKUMU npoyeccamu. Llenv uccredosanuss — 6viasume
nedazocuveckue — npeumMywjecmea - Yu@pposuix  00pA308aMENbHLIX  pPecypcos U
CUCMEMAMU3UPOBANb OUOAKMUYECKUE NPUHYUNDBL UX NPUMEHEHUs. 8 YUeOHOM npoyecce.
Knwouesvie cnosa: yugposvie obpazoeamenvhvle  pecypcvl;,  obyueHue  Xumuu
oudaxmuyeckuu nomeHyuan,; BUZYANU3AYUSL, 8UPMYANIbHAA nabopamopus;
UHMEPAKMUBHOCT,  Nedazo2udeckue NPUHYUNDLL,  UCCIE008AMENbCKUE  KOMNEMeHYUuU,
yughposas mpancgopmayus 0o6pazosansl.

DIDACTIC POTENTIAL OF DIGITAL EDUCATIONAL
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Abstract: The article examines the didactic potential of digital educational resources (DER)
in chemistry education within the context of digital transformation of modern education. The
relevance of digital technologies in teaching chemistry, a discipline dealing with abstract
concepts and microscopic processes, is substantiated. The purpose of the study is to identify
the pedagogical advantages of digital educational resources and to systematize the didactic
principles underlying their effective implementation in the educational process.

Keywords: digital educational resources; chemistry education; didactic potential;
visualization; virtual laboratory, interactivity; pedagogical principles; research
competencies, digital transformation of education.



Beenenue

CoBpeMeHHBII 3Tam pa3BUTHA OOpa3OBaHUS XapaKTePH3yeTcs aKTUBHOW IM(POBOH
TpaHcdopmanmeil yaebHoro mpouecca. Ilemarornyeckas Hayka paccMaTpuBaeT HU(PPOBEIE
oOpazoBarenbHble pecypchl Kak J(QQEeKTHUBHBIM HWHCTPYMEHT IIOBBIIICHHS KauecTBa
00ydeHUsI M pa3BUTHUS NO3HABATEIbHONH aKTUBHOCTH oOywatommxcs [7, 8]. WHterpamus
uudpoBeIX oOpasoBaTedbHbIX pecypcoB (LIOP) B mpenonaBaHue ecTecTBEHHO-HAYYHBIX
JUCLUIIMH, B YacTHOCTH XHMHH, OOYCIIOBJIIEHAa HEOOXOJMMOCTHIO  IOBBIIICHHS
HaIJIIJHOCTH, 0e30MacHOCTH U dPPeKTHBHOCTH 00ydeHHs. XUMHS KaKk HayKa O BEIIeCTBax
U WX TIPEBPALICHUSIX ONEPUPYET 3HAYUTEIBHBIM KOJINYECTBOM aOCTPAKTHBIX NMOHATHH H
MHUKPOCKOTIMYECKMX MPOLECCOB, YTO TpeOyeT WCIOIb30BAaHMS CIEHHAIBHBIX CPEICTB
BHU3YaJIM3aI[lH, MOJICIIUPOBAHIS U MHTEPAKTUBHOTO B3auMoecTBus [3, 4].

Lens cratbm —  ONpeNeiuTh  IEAArOTMYECKHE  IpeuMyllecTBa  HU(PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB B OOYYEHMHM XHMMHU M CHCTEMAaTH3HPOBATh IUIAKTUYECKHE
MIPUHIIMITBL UX TPUMEHEHHS.

Hudposoit odpazoBarenbhbiii pecype (LIOP) mpeacrasisier coboit mHOOPMAIIMOHHBIH
MIPOJYKT, BKIIOYAIONIMHA TEKCTOBBIE, TIpaUyecKue, UUCIOBBIE, ayAuo-, BHUAEO- U
(oToMaTepHabl, a TaKKe MHBIC BUJIbI IAHHBIX, IPeIHa3HAYEHHbIC JJIsl pealn3aliy Heaei 1
3aj1ad COBPEMEHHOTO 00pa30BaHMS.

B HayuHoii nuTeparype noj 1uQpoBbIMH 00pa30BaTENbHBIMU PECYpCaMu MOHUMAETCS
mobast mHpopMarus 00pa3oBaTeIbHOTO Ha3HAUYCHHS, 3aHUKCHPOBAaHHAS U COXpaHEHHAs Ha
IU(POBBIX HOCUTENAX [6].

CornacHo aBTopckomy [5] onpenenenuto, LIOP — 3T0 COBOKYITHOCTE MPENCTaBICHHBIX B
ANIEKTPOHHOM (hopMe ydeOHBIX MaTepualioB: GoTtorpaduii, BuIEOPparMeHTOB, CTATHYECKUAX
U JMHAMHAYECKHX MoOZeneH, OOBEKTOB BHUPTYaJbHOH pEalbHOCTH M HHTEPAKTHBHOTO
MOJICITUPOBaHMSI, KapTorpapuyecKux MaTepualioB, ayaHO3alHcei, 3HAKOBO-CHMBOJBbHBIX
00BEKTOB, MAENOBOM TIpadyKH, TEKCTOBBIX [IOKYMEHTOB M APYIMX KOMIIOHEHTOB,
ofecreunBaroIX OPraHU3alrio U COIPOBOXKICHHE YaeOHOTo Iporecca .

Takum o0Opa3zom, 1HdpoBbIe 00pa3oBaTeNbHBIE PECYPCHl BBICTYNAIOT COBPEMEHHBIMU
cpeacTBaMu 00y4EHHsI, pealn3yeMbIMHU B JICKTPOHHOM (hOopMaTe, UCIIOIb30BaHHE KOTOPBIX
HAIpaBJIeHO Ha MOBbIIeHHE 3(PPEKTUBHOCTH 00pPa30BaTEIBHOTO MPOLIECCa U JOCTHIKEHUE
00pazoBaTeNbHBIX U BOCIUTATEIbHBIX IEIICH.

Ileoazocuueckue npeumywiecmea ucnonvszoeanus LIOP 6 obyuenuu xumuu
Tlogvluenue nazisioHoOCmu U 8U3YAIU3AYUL ADCMPAKIMHBIX NPOYECCOB.

OmanM w3 ximodeBblx npeumyiiectB LIOP sBisieTcss BO3MOMKHOCTH BH3yallM3aliUd
MHKPOMHpA: CTPOCHHSI aTOMa, MOJIEKY/ISIPHBIX B3aHMMOJICHCTBHH, MEXaHU3MOB XUMHUYECKUX
peaknuii. Vicriosp30Banue aHMMAaIMi, TPEXMEPHBIX MOJIeNIed N MHTEPAKTUBHBIX CUMYIISIIUH
JenaeT  aOCTpPaKTHBIE IPOLECCHl  AOCTYNHBIMH Ul  BOCIPHATHS, CIIOCOOCTBYET
(OpPMHPOBAHUIO TIPOYHBIX MPEAMETHBIX TPEICTABICHNH W CHIXAET KOTHUTHBHBIC
3aTpyHEHHUS.

Obecneuenue bezonacHocmu yuebH020 IKCnepumMeHma

BupryansHble 1abopaTopry MO3BOJISIOT MOJEIMPOBATh XUMHYECKUE OTBITHI Oe3 pHCcKa
JUISL 3JI0POBBsI  OOyJarommxcs. OTO OCOOEHHO aKTyallbHO NpPH H3YYCHHH PEaKIuil ¢
TOKCUYHBIMH, B3PHIBOOIIACHBIMM WJIM BBICOKOTEMIICPAaTYPHBIMH BEIIECTBAMH. TaKHM
obpazom, umdpoBas cpepa obecneunBaeT Oe30macHble  YCIOBHS  (DOPMUPOBAHHS
SKCTIEPUMEHTAILHBIX YMEHUH 1 HaBBIKOB.

Hnmepaxmuenocmo u akmusuzayus NO3HA6AMeNbHOU 0esmenbHOCmu

LOP mnpenmosiaraioT akTHBHOE BKIIOYEHHE OOYYAIOMMXCS B Y4eOHYIO AEATEIBHOCTB!
BBINOJTHEHNE WHTEPAKTHBHBIX 33/IaHHH, y4acTHe B OHJIAHH-TECTHPOBAHUH, MOJEINPOBAHUE
XMMHYECKUX TponeccoB. MHTepakTUBHBEIA XapakTep 0O0ydeHHs CIIOCOOCTBYET pPa3BUTHIO
AQHATMTHYECKOTO MBIIIJICHUS, TTOBBIIAET YPOBEHb OCMBICICHHOTO YCBOGHUS MaTepuaya u
(dbopMHpyeT yCTOHUYMBBIC yueOHbIC HABBIKH.



Hnousuoyanuzayus u ougpgpepenyuayus 00yuenus

HudpoBeie pecypchl CO3MAIOT  yCIOBHA IS pealu3aliil  WHAWBHIYAJIHLHOTO
obpazoBarenpHOTO Mapmpyra. OOydarommuecs MOTYT paboTaTh B COOCTBEHHOM TEMIIE,
BO3BpamIaThCsl K CIIOXKHBIM TeMaM, BBIOMpaTh YpPOBEHb CIOXKHOCTH 3aJaHuil. 310
obecrieynBaeT y4eT WHAWBUAYAIFHBIX IMO3HABATEIBHBIX BO3MOXKHOCTEH M CIOCOOCTBYET
0oJiee TIIyOOKOMY YCBOCHHUIO MaTepHala.

OnepamusHas 00pamuas césa3b 1 KOHMPOLb 3HAHUL

ABTOMaTH3UPOBAHHBIE CHCTEMbI TECTHPOBAHUS U LU(PPOBBIE TPEHAKEPHI MO3BOJIIOT
ONIEpaTHBHO OICHHWBATH PE3YJABTATHI NIESATEIHHOCTH OOYYAIOIIMXCS, BBIIBIATH MPOOETH B
3HaHMAX ¥ CBOEBPEMEHHO KOPPEKTHpOBaTh 00pa3oBaTesibHBIM Tpouecc. Hamuuue
MIHOBEHHO# 0OpaTHOW cBsi3u MoOBbIMAeT 3(P(EeKTHBHOCT, OOy4YEeHHUs U CIOCOOCTBYET
Pa3BUTHIO HABBIKOB CAMOKOHTPOJIS.

Pazeumue uccredoeamenvbckux u nPOEKmMHuIX KOMREMEHYUL

Pabora ¢ BHpTyadpbHBIMH IKCIIEPUMEHTaAMH (POPMHUPYET YMEHHS BBIOBUTATh THIIOTE3EI,
WU3MEHATh IapaMeTphl peaklUH, aHaJM3UpOBaTh IOJYYCHHBIE pPE3YJbTaThl M JieNaTh
obocHOBaHHBIE BEIBOABL. [ludpoBas cpema CIOCOOCTBYET pa3BUTHIO KPHTHIECKOTO
MBILIJIEHUS. © (POPMHUPOBAHUIO UCCIIEN0BATEIbCKON KYIbTYphl 00y4arommxcsl.

Tlosvluenue yuebnou momusayuu

Hcnonp3oBaHne COBPEMEHHBIX IU(PPOBBIX HHCTPYMEHTOB, JIIEMEHTOB TeHMU(DUKAIINH 1
MyHLTHMeHHﬁHLIX Cpe€acTB JAeJj1acT mpouecc O6y‘-IeHI/IH 60nee JUHAMHWYHBIM u
MIPHUBIIEKATEIFHBIM, YTO CHOCOOCTBYeT (POPMHUPOBAHHMIO YCTOHYHMBOTO TO3HABATEIEHOTO
MHTEpeca K U3y4eHHIO XUMHH.

Payuonanuszayus epemennsix u MamepuaibHuix pecypcos

[Ipumenenue I (pPOBBIX MaTepHaoB coKpamiaer BpeMs MIOJITOTOBKH
JACMOHCTPAIIUMOHHBIX OINBITOB, MUHUMUBUPYET 3aTpaTbl HAa PCAKTUBBI U 060py)1013aH1/Ie, a
TaKKe TII03BOJISIET MOJEIUPOBATh MPOLECCH, HEBO3MOXKHBIE B YCIOBHSX IIKOJBHOM
J1a00PATOPHH.

Jludakmuueckue npunyunsl nPUMeHeHus YUPpoewvix 00pa30eamenbHuIX pecypcos

HcnonbzoBanue mugpoBbIX 00pa3oBaTENbHBIX PECYpPCOB B OOYYEHUHM XHMHUH JIOJDKHO
OCYIIECTBIIATHCS HA OCHOBE CHCTEMBI IEJAarOTHYECKUX MPHHIIUIIOB, 00ECTICUNBAIOMINX FX
Hay4HYI0 00OCHOBaHHOCTh U METOANYECKYIO LIEIecO00pa3HOCTb.

Ipunyun nayunocmu: conepxaHne ITH(PPOBBIX PECypcoB HODKHO COOTBETCTBOBATH
COBPEMEHHOMY YPOBHIO Pa3BUTHA XUMHUYECKOW HAyKH, OBITH JOCTOBEPHBIM, TOYHBIM H
METOANYECKH 000CHOBAHHBIM.

Ipunyun Hazasionocmu: TIPUHIWN HATJIIHOCTH TPAJAWIIMOHHO PAcCMATPHBACTCS Kak
o/iuH U3 6a30BbIX B neparoruke [7]. LnppoBble TEXHOIOTHH PacHIMPSIOT €T0 BO3MOKHOCTH
3a C4ET MPUMEHEHUS! aHUMaLUi, TPEXMEPHBIX MOJENIEH U UHTEPAKTUBHBIX CUMYJISILIUMI, 4TO
0COOCHHO B@KHO IPU H3YyYEHHHM CTPOCHUS aroMa, MOJICKYJISIPHBIX B3aUMOJCHCTBUI H
MEXaHH3MOB xXuMmHuueckux peakmuii. [[OP momkHBI oOecmeunBaTh KadeCTBEHHYIO
BH3YyaJIN3alMI0 U3y4aeMbIX 00BEKTOB U IIPOLIECCOB.

IHpunyun unmepaxmuenocmu: 1NQGPOBBIE PECYPCHl AOJKHBI 00ECIIeYNBaTh aKTUBHOE
B3aMMOJICHCTBHE OOyYarOImErocsi C KOHTEHTOM (BHPTYallbHBIC JTA00OPATOPUH, TPCHAKEPHI,
TECTHI), CHOCOOCTBYS peaM3aliy AesTeIbHOCTHOTO M01X0/1a B 00y4eHUH.

Ipunyun 6ezonachocmu: BUPTyalbHBIE TaOOPAaTOPHH TO3BOJIIOT MPOBOIUTH OTACHBIC
WIN CIIOXHBIE DKCIIEPUMEHTHl 0e3 pHCKa Ul 3JI0pOBbSl OOydarommxcsi, oOecreynBas
coOxroieHre HOpM TeXHUKU O6e3omacHocTH [1, 2].

Ipunyun  docmynnocmu  u  cucmemMamuyHocmu:  MaTepHall  JOJDKCH  OBITh
CTPYKTYPUPOBaH ¢ y4ETOM BO3PACTHBIX OCOOCHHOCTEH ¥ YpPOBHS IOATOTOBKH
obyuaromuxcs, odecreynBast JOTHYHYIO TOCIEI0BATEIFHOCTD H3YICHUS.

Ipunyun obpammnoii cessu u xonmponasn: LJOP nomKkHBI BKIIIOYATh MEXaHU3MbI OLICHKH,
CaMOTIPOBEPKH U KOPPEKIIHUHU Pe3yabTaTOB 00ydeHUSI.
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Ipunyun momugayuu u akmuerHocmu: NAPPOBbIE TEXHOIOTUH JOJKHBI CTUMYIUPOBAThH
MI03HABATEIbHBIN HHTEPEC, CAMOCTOSTEIbHOCTh M HHUIIMATHBHOCTH 00yJatoInXcsl.

3aki0ueHne

Takum oOpazoMm, mHdpoBbIE 00pa3zoBaTelIbHBIE PECypChl 00NIagar0T 3HAYUTEIHHBIM
JMJAKTHYECKUM TOTEHIMAJIOM B 00ydeHWH XuMuH. X wncmosp3oBaHue CriocoOCTByeT
MOBBIIICHUIO HArJIIJHOCTH, O0€30IMacHOCTH W HMHTEPAKTUBHOCTH Y4eOHOTro Ipolecca,
Pa3BUTHIO HCCIICOBATENBCKUX KOMIIETCHIMH M (DOPMHPOBAHMIO YCTOWYMBOM y4eOHOM
MOTHUBaIUU.

O¢ddextuBHocts BHempenuss LIOP ompenmensercss He TONBKO TEXHHYECKUMU
BO3MOXKHOCTsIMH, HO U CO6J'IIO]IGHI/ICM NneJarorn4yeCKux MpUHOUIIOB UX NPOCKTUPOBAHUA U
npuMeHeHHsa. PamyoHanbpHass wHTerpanuss OUGPOBBIX TEXHOJOTHH  obecredynBacT
KayeCTBEHHOE OOHOBIICHHE COJICPKaHUS U METOJIOB XUMHUECKOTO 00pa30BaHus B YCIOBHIX
uudpoBoii TpaHchopmalu ooIIecTBa.
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BUOJJIOI'MYECKHUE HAYKHAU

HEWPOSHJIOKPUHHBINA KOHTPOJIb ITIPOIIECCA ITOJIOBOT'O
CO3PEBAHUS
I'pu3ony6 H.B.
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2UNOMANAMO-2UNOPUZAPHBIMU 36CHBAMU U 2OHAVAMU.

Knrouesvle cnosa: nonosoe cospesanue, 20HAOOMPORUH-DENUSUHS-2OPMOH, DENUUHS-
2OPMOH  JIOMEUHUBUPYIOWE20 — 20PMOHA,  (QOILTUKYIOCTIUMYIUPYIOWUTT  20PMOH,
YUPXOPATbHBLIL PUMM, 20HAObL.

NEUROENDOCRINE CONTROL OF THE REPRODUCTIVE
DEVELOPMENT PROCESS
Grizodub N.V.

Grizodub Natalia Viktorovna — PhD, Associate Professor
DEPARTMENT OF BIOMEDICAL SCIENCES,
ROSTOV STATE MEDICAL UNIVERSITY,
ROSTOV-ON-DON

Abstract: the mechanisms of neuroendocrine control of puberty, the main factor of which is
an increased rate of pituitary gonadotropin release, are considered. The feedback
mechanism between hypothalamic-pituitary links and gonads is described.

Keywords: puberty, gonadotropin-releasing hormone, luteinizing hormone releasing
hormone, follicle stimulating hormone, cyrhoral rhythm, gonads.

VIK 612

[TonoBoe co3peBanue - NEPHO OHTOI'€HE3a, B TEYCHHUE KOTOPOTO OPraHW3M CTaHOBUTCS
CIOCOOHBIM K NOJIOBOMY Pa3MHOXEHHIO, JOCTUras I0JIOBO3PETIOCTH, XapaKTePU3YIOIUICS
pa3sBUTHEM NEPBUYHBIX U BTOPUYHBIX MOJIOBBIX IIPU3HAKOB.

B 1enoM, mo0BO3pENOCTh YENOBEKa ONPEAENACTCS T'OTOBHOCTBIO PENpOyKTUBHOM
CHCTEMBI BBINOJHATE CBOK (yHKIHIO. Hayanao moJoBOro co3peBaHUs ONpeneiseTcs
CIIO)KHBIM ~ Ha0OpOM  B3aMMOJIEHCTBHH C y4acTHEM TEHETHYECKHX (aKTOpOB H
9KOJIOTHYECKHX CUTHAJOB, KOTOpbIE HAYMHAIOT BJIMATH Ha THUIOTAJIaMO-IHIO(pH3apHO-
roHagayo (ITT) ock 3a7monro 10 TOPMOHAIBHBIX M COMAaTWYECKUX HPOSIBICHHUH, Y4TO H
o0ycnaBiIMBaeT HA4aJo IIOJIOBOIO CO3PEBAaHMSA M ONpPEAeNsieT XapaKTepHYI 4YepTy
TIOJIOBO3PENIOCTH OCOOH.

Takum o00pa3om, ydacThe LEHTPaJbHOW HEPBHOIM CHCTEMBbI OCYIIECTBISIETCS dYepes
THIOTaaMyc, M ee paboTa BBICTPOCHA IO HEPAPXUYECKOMY INPUHLUILY C YeTBIPhMs
YPOBHAMU OpraHusaluu: LEHTpajlbHasi HCPBHad CUCTEMA, FI/IHO(l)I/IS, roHaabl, OopraHbl U
neprudeprdeckre TKaH! KaK MUIICHH! ITOJOBBIX TOPMOHOB [ 1, 3].

CoracHo OomnbuioMy 00beMy JokazatenbeTB, [IHC, a He runoTanaMuiecKkuii reHepaTrop
UMIIYyJIbCOB FH-PF, FI/IHO(bI/IS, roHaabl HWJIA TKaHU-MHUIICHUW TOHAAHBIX CTCPOUIOB,
CEPKHUBACT AKTHBALHIO THIIOTAJIAMO-THUITO(PHU3aPHO-TOHAHON CHCTEMBI B
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npenyoepranbHble rojpl. DToT HHrHoupyroumii a3gdext LIHC, no-BunumMomy, ornocpenoBaH
yepe3 THIOTAJaMyC Ha HEWPOCEKPETOPHBIE HEWPOHBI, KOTOPHIE CHHTE3HPYIOT U
cekperupytot ['H-PI" mynbcupyromum oopasom.

l'umoTanamyc SBNIsSETCS JOMUHUPYIOIIAM PETrYJIIITOPHBIM OPTaHOM HEHpPOIHIOKPHHHON
CUCTEMBI, OCYILECTBIIAI HEHPOIHIOKPUHHBIN KOHTPOJIb MpOIEcca MOJOBOTO CO3PEBaHMA,
oTBevasi 3a (OJUIMKYJIOTEHE3, IOJUICPKAHUE >JKEJITOr0 Tela W CHUHTE3 ICTpaauoja H
MIPOTECTEPOHA B SIMYHHUKAX Y KCHIMUH W TS MOICPXKAHUS CIepMATOTCHE3a M CEKPEIUN
TECTOCTEPOHA B SIMUKAX Y MYXYHH, XapaKTepHBIX JUIS PENPOIyKTUBHOTO niepuosa [2-5].

[leprox TMMONOBO3PENIOCTH  XapaKTEPH3yeTCS  MPOTPECCHBHO  yBEIMYMBAIOIICHCS
CKOPOCTH BBICBOOOXKJCHUSI THMIIOTAIAMUYECKOr0 TOHAJOTpONMHAa TuUnodusza, BKIIOYAs
YBEJIMYEHHE CEKpPEeIMH TOHANOTPOMHBIX puim3uHr- ropmoHoB (I'm-PI'), B wactHOCTH
PENM3UHT-TOPMOH JIFOTeMHH3upytomiero ropmona (JII'-PI') B xapakTepHOM MyJIbCHPYIOIIEM
LUPXOPATBHOM PUTME, YTO SBJISIETCS MOKa3aTeJeM 3pPelIOCTH HEHPOCEKPETOPHBIX CTPYKTYP
THUIOTAaMyca.  JTO YBEIMYCHHE, KaK II0JIararoT, OOYCIOBICHO HE BHYTPEHHUMH
U3MEHEHMSIMM B aKTUBHOCTH HelpoHoB I'H-PI, a ckopee CkOOpAMHMPOBaHHBIMU
W3MEHEHISIMU B TPAHCCHHANITHYECKOM M TIIMAITBHOM BXOJIE B HEHPOHBI TUMOTanamyca [H-
PI'. KnroueBoe 3HaueHMe 3THX B3aUMOACHCTBHH 3aKIIOUaeTcs B TOM, 4YTO MO Mepe
ocrnabieHns TOPMO3HOH HEHpOTpaHCMHCCHH, BO30YKIamoImue Heipo-mepenady U
BCIIOMOTaTENbHBIN TNIMATIbHBIN BBIXOJ| YCUIMBAIOTCS, NIEpEKItoyasi BXoa Ha Helpoubl ['H-PT
OT TOPMOKEHHUS K CTUMYJISIIIHN.

JlokazaHo, 9TO HEHPOHBI ACHCTBYIOT TPAHCCHHAITHYCCKH, YCKOPSS WU 3aJepiKUBas
HaCTyIJIEHHE TIOJIOBOM 3penoctd  [6]. DOKCHepuMEHTalbHOE HCCIEAOBaHUE ITUX
B3aMMO/ICHCTBHI MPUBEJIO K MOABICHHUIO KOHIENIINH, YTO TI0JIOBOE CO3PEBaHNE ITPHBOIUTCS
B JBIDKEHHE OJHOBPEMEHHBIM CHHXXCHHEM TOPMO3HBIX CHUTHAJIOB U YBEIHYECHHEM
BO30Y)KIIAIOIINX CUTHAJIOB, BO3eicTByomue Ha Heliporsl ['H-PI [7].

B nononnenue x 3ToMy 1BOItHOMY HelipoHHOMY BX0Jy, Heiiponsl I'H-PI' moasepratorcs
TJIMAIBHOMY BO30Y)KJCHHIO U 32 CUET CBOCH MMITyJIbCHON CEKPELUH CTUMYIHPYIOT BEIOPOC
n3 azeHornno¢usa TOHAJIOTPONHBIX TOPMOHOB — moTenHm3upyromero (JII) wu
¢domukynoctTumyaupyroiero ropmona (OCI'), KOHTPOIUPYIOMIMX PYHKITUIO ToHAA. Takum
00pa3oM, IMyIbCHPYIOMINA IUPXOPaTbHEIM pUTM cekperud ropmoHoB ['H-PIT m T[m-JIT
ofecreuynBarOT CBOEBPEMEHHOE HAYaJI0 TMOJOBOTO Pa3BHTHS, KOTOPOE B CBOIO OYEpeab,
OCYIIECTBIIIETCSI ~ TOJ  BIMSHUEM  MHOTOYHCICHHBIX  HEHPOTPAaHCMHUTTEPOB U
HEHPOMOAYIATOPOB.

Bonee TouHBIE BpEeMEHHBIC XapaKTCPUCTUKH YBENWYCHHS AKTUBHOCTH HMITYJIIBCHOTO
reaeparopa ['HPI" B mepunyOepranbHbIA epro ] OBLTH TOTYIeHB! B 3HAYUTEIBHON CTEIICHI
Ha OCHOBE OLIEHKH YaCTOTHI M aMIUIUTY/bI MyJbcupyromen cekperuu JII' [1]. DToT moaxon,
XOTS M JIOCTaTOYHO YYBCTBUTEICH, YTOOBI BBISBHTH, YTO TIOBBHIIICHHAS aKTHBHOCTH
reHeparopa HMIYIbCOB BIIEpBBIE MPOSABISETCS HOYBIO, OTrPAaHUYEH, IOCKOJBKY, Kak
ONMCAaHO BHIIIE, YYBCTBUTENHHOCTh K [H-PI' romagorpommHoB rumnodmusa, KOTOpHIC
CUMTHIBAIOT aKTUBHOCTH reHeparopa ummnyiascoB ['H-PI, ciaba HemocpencTBeHHO mepen
Ha4yaJioM TI0JIOBOTO CO3pEBaHUs, M IOATOMY BRIOpOCHl I'H-PI', ocoOeHHO Maioi aMIumuTyIsl,
MOTYT HE PErHCTPUPOBATHCSI STUM KOCBEHHBIM aHAJIM30M Ha PAaHHUX CTa/IMSX IIyOepTaTHOTO
pa3BUTHSL.

Crumynmupyer BbeIcBOOOXIeHHEe ['H-PIT HelipokwmHMH JAelCTBHE, KOTOPOTO, IIO-
BHJIMOMY, OIIOCPEIOBAaHO KOCBEHHO, uepe3 kuccnentuH [8-10]. JmHopduH momamiser
BeicBOOOkaeHre ['HPI' [11]. OTi Tpm menTHma MOSIBIINCH KaK OCHOBHBIE KOMITOHEHTHI
MOJIeNM IyrooOpasHoro sijpa reHepanun ummyiascoB ['HPI. Opnako, cuuraercs, 4To H
JIpyrue HeHWpOHBI B MyrooOpa3sHOM siApe, TaKhe KaK MHTEPHEUPOHBI IIyTamMaTa, SBIISIOTCS
BaXHBIM KOMITOHEHTOM TeHeparuu uMmynbcoB [12, 13]. Bonee Toro, mns Toro 4ToOBI
MoJieNlb Oblla BCceoOBEMITIONIEH, OHA TaKke JOJDKHA OyleT BKIOYaTh Oojiee paHHUE
OTKPBITHS, YKa3hIBAIOIIME HA BaXHOCTh HOPAJAPCHEPTUYECKON ¥ HEHPONEeNTHIHOM
curHaimm3anuu Y i reHeparu umiyiabcoB [HPI [14, 15]. [IpenyOepraTHOe HapacTaHue
JIT-PI" mHTHONpYyeTCS HU3KON KOHIIEHTPAIHE! IMOJIOBBIX CTEPOHIOB, a TAKKE OTTHOMIHBIMU
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MenTuaaMu 1 raMmma-amuHomacisinoit kucioroit (I'AMK) uepe3 mexanuzmel [THC [16, 18].
I'AMK Gokupyet BbIOpOC roHafOIHOCpHHA B MOJIOBO3PEIOM BO3pAcTe, HO CTUMYIHPYET
NIepUHATABHBIN U npenyodepraTtHblid BeIOpoc ['H-PT [17].

TlNonapgotponuH-punm3uar-ropMor (I'HPI’) urpaer BaxkHyIO poib B CO3MaHHH PEKUMa
BCIUIECKAa BBICBOOOXKIECHUSI TOHAIOTPOIMHA, MOCKOJBKY OH CTUMYJIHMPYET IOBBIIICHUC
CeKpelMN 3CTpaaroyia B KOHIE (GOJIMKYISIPHOH (as3bl, 4TO, B CBOIO OYEPEAb, CIYKUT
OBapHaJIbHBIM KOMIIOHEHTOM TPUITEpa IS IPEIOBYIATOPHOTO Bemiecka JIT.

Takum 00pa3oM, OCYIIECTBISIETCS BENYIIMH MeXaHU3M OOpaTHOW CBS3U MEXKAY
TUIOTAIaMO-TUTIO(pHU3apHBEIMH 3BEHBSIMH U ToHamamu [3, 7, 17].

IIpu ocBeleHHH BOIIPOCOB IOJIOBOTO CO3PEBAHMSA, BO3HUKAET €Ile OJAWH MHTEPECHBIN
acreKT JaHHOM mpoOnembl, O TPHPOJAE IPenyOepTaTHOTO IepephlBa  CEKPelun
roHajgoTponuHoB. [IpuunHON naHHOTO (eHOMEeHa MOTYT OBITh JBE BO3MOKHOCTH — 3TO
WU CHIDKEHHE CHOCOOHOCTH ToHamoTpodOB pearnpoBaTh HA TUNO(PHU3OTPOITHOE
BO3ZCICTBME, WM  CHIKCHHE  CTUMYJIUPYIOLIETO  BIUSHUA  CO  CTOPOHEI
JIIOJIMOSPUHIIPOAYLUPYIOIIUX cucTeM. Henp3s HUCKIIOYUTh M MX KOMOMHUPOBAHHOTO
piusiHuA [4, 6].

Takum  oOpazom, runoranamo-runopuzapHas  CUCTeMa  B3aMMO3aBUCHMAa U
B3aMMOCBSI3aHA CO BCEMH (DYHKIMOHAIBHBIMA CHCTEMAaMH OpPraHU3Ma, KOOPIHHHUPYET
MIPOIIECC CEKPeUH TOHAJOTPOIIMHOB U IPEACTAaBISET COOOH YHHUKAIBHYIO CHCTEMY
OpraHu3aluy HEHPOIHJOKPUHHON aKTUBHOCTH €II€ O Havdala myOepTaluy, B HOCIEACTBUU
WHULIUUPYS W KOHTPOJIUPYS IOJIOBOE CO3PEBAHME, OJHAKO TPEOYIOTCS JOIMOJIHHTEIbHBIC
HCCIEI0BAaHUS B JETCKOU MOIYJISLUN.
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TEXHUYECKUE HAYKH

HAHOCTPYKTYPHASA KPUCTAJUJIM3ALIUSA CYJIBbOUIA
MAPT'AHIIA B CTAJISAX
Crenenko B.1O.

Cmeyenkxo Braoumup IO3eposuy — dokmop mexnuueckux Hayx,
2. Mozunes, Pecnybnuxa Benapyco

Annomayun:  Kpucmaniuzayus — cyiv@uoa — mapzawya 6 — CMAuAX — A6NAemCcs
HAHOCMPYKMYPHBIM — NPOYECCOM, 6 KOMOPOM HAHOKPUCMANIbL CYlbduda mapeanya,
COEOUHAACL NOCPEOCMEOM MOAEKYNl CYIb@uoa mapeanya, oOpazyiom MUKpoOKpUCHAIbL
cynvuoa mapeanya. Ilepsuynas Kpucmaniuzayus cyavbuoa mapeanya Rpoucxooum 6
pacnnasax cmanei npu memnepamype 1888 K, a emopuunas kpucmaniuzayus cyrogpuoa
mapeanya — npoucxooum — npu  Kpucmaniuzayuu — omux — cmaneil.  OCHOGHbIMU
demooupuyupyroOwuUMy  S1eMeHmamy  KPUCMAaLiu3ayuu cyib@uod Mapeanya SAeisomcs
amomsl Kucaopooa u 8000pooa. OHu adcopoupyromcsi Ha HAHOKPUCMALLAX CYAb@uoa
Mapeanya u CHUMCArOm KOHYEHMPAyuro YeHmpos KpUCMaiiuzayuu MUuKpOKpUCMAaLios
cynvuoa mapeanya. Mooupuyupyrowue dnemenmul cmaneli yMeHbuwiaiom KOHYeHmpayuu
0eMoOUPUYUPYIOWUX  INEeMEHMOE U  VEeIUUUBaom OUCNepPCHOCMb MUKPOKPUCAILIO8
cynvuoa mapeanya. Llenmpamu kpucmaniuzayuy MuKpOKpUCmaiios cyrouoa mapeanya
AGNAIOMCA HAHOCMPYKMYPHblE 00pA306aHUs, COCMOAWUE U3 HAHOKPUCMANNO08 CYlbdhuda
mapeanya u yacmuysr CaO, CaS, BaO, MgS. Ckopocme 3ameeplesanusi cmaneu
oKasviéaem OCHOBHOE MOOuuyupyloujee GIuUAHUe HA GMOPUYHYIO KPUCMALIUZAYUIO
MUKPOKPUCMATIIIO8 CYTbhuda mapeanya.

Kniouesvte cnoea: xpucmaniuzayus, cyib@ud mapeanyda, Cmany, HAHOKPUCTALTYL,
KUCII0POO, 8000p00, adcopoyusl.

NANOSTRUCTURAL CRYSTALLIZATION OF MANGANESE
SULFIDE IN STEELS
Stetsenko V.Yu.

Stetsenko Viadimir Yuzefovich — Dr. of Engineering Science,
MOGILEV, REPUBLIC OF BELARUS

Abstract: crystallization of manganese sulfide in steels is a nanostructural process in which
nanocrystals of manganese sulfide, combining through manganese sulfide molecules, form
manganese sulfide microcrystals. Primary crystallization of manganese sulfide occurs in
steel melts at a temperature of 1888 K, and secondary crystallization of manganese sulfide
occurs during crystallization of these steels. The main demodifying elements of manganese
sulfide crystallization are oxygen and hydrogen atoms. They adsorb onto manganese sulfide
nanocrystals and reduce the concentration of crystallization centers of manganese sulfide
microcrystals. Modifying elements of steels reduce concentrations of demodifying elements
and increase dispersion of manganese sulphide microcrystals. The centers of crystallization
of manganese sulfide microcrystals are nanostructured formations consisting of manganese
sulfide nanocrystals and CaO, CaS, BaO, MgS particles. The rate of solidification of steels
has a major modifying effect on the secondary crystallization of manganese sulfide
microcrystals.

Keywords: crystallization, manganese sulfide, steels, nanocrystals, oxygen, hydrogen,
adsorption.
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Ha cBoiicTBa craseil HeraTmBHOE BIHMSHHE OKasbBalOT Cynbhuapl. Cpemu HHUX
OCHOBHBIM BHJIOM siBiisieTcsi cynb(uy Mmapranua [1]. OH oOpasyercst mocie 100aBKd
MapraHiia B pacIijIaBbl CTAIEH M MOCIEIYIOMNX UX OXIAXKACHNAX, 1 KPUCTAIUTU3ALNH.

OCHOBHBIMM ~ CTPYKTYPHBIMH  COCTABISIFOLIMMH  paciulaBOB  CTajel  SBISIOTCS
3JIeMEHTapHBIE HaHOKpuCTawiel xkenesa (Fe,,) wu arombl xenesa (Fe,) [2-4]. Tlpu
paciulaBieHnH (pacTBOPEHWM) MapraHna B JKHAKHX CTaliX €ro MHKPOKpPHCTaILIbI
pacnafatoTCs Ha BIEMEHTAPHbIE HAHOKPUCTAILIBI MapraHua (Mmn,,;) ¥ atoMbl Maprasia
(Mn,y) [S, 6].

IIpu B3auMMOJEICTBUM DPACIIABOB CTAJIEH C MOJIEKYJISIPHBIM KUCJIOPOJOM, MOCHEIHUN
pacrmajiaeTcsi Ha aTOMBI, KOTOpble TUPPYHAUPYIOT B paciuiaBbl ctaied [2, 3]. Ilpu atom
4acTh aTOMOB KHcJioposia obpasyeT okcun xenesa (FeQ), a octaabHbIe aTOMBI KHCIOPOaa
HaxXoJiATCS B OKHIKUX CTalsiX B CBOOOJHOM (PacTBOPEHHOM) M aJCOpPOMPOBaHHOM
COCTOSIHMAX [2, 3].

Tewmmeparypa 1uiaBieHus: FeO HaMHOTO HIDKE TeMIIEpaTyp KpHCTaIDIH3anuy craiei [1].
[TosTomMy okcun kene3a HeONAaronpUsATHO BIMSET HA CBOMCTBA OTIMBOK. JIJIsl yCTpaHeHHs
FeO pacnmaBel cranmeii pacKHCISIOT KpeMHHEM W amfoMuHHeM. [Ipu 3ToM o0Opasyrorcs
TYroIUIaBKUE MUKPOKpUCTaIb! a-Si0, (kpuctobanut) u y-AL0s5 [1, 7]. Hanbonee xpymHble
13 HUX BCIUIBIBAIOT U NEPEXOJIIT B IIUIAK.

PactBopeHHBIE 1 ancOpOMPOBAHHBIE aTOMBI KUCIOPO/a TAKXKE HEOIArONPHUATHO BIUSIOT
Ha CBOiicTBa OTIMBOK. [yl yCTpaHEHHMsl 3TOTO BIMSHHS B pacIulaBbl CTauedl N00aBISIOT
MOJU(HUKATOPEI, COAEPIKAIIE TAKHE XMMUIECKH aKTUBHBIC 3JIeMeHTHI, kKak Ca, Ba, Mg, Ce
[8]. IIpu aTOM 00pa3yrOTCs TYromjIaBKue MUKPOKPUCTAILIBI OKCHIOB U cyibdunos Ca, Ba,
Mg, Ce. Hambomee KpymHBIE H3 O3THX HEMETAUIMYECKUX BKIIOUCHUI BCIUIBIBAIOT B
paciuiaBax v nepexoJsr B [UIaK.

Kpome aromapHOro KHCIOpOIa B paciijiaBbl cTajled momagaeT aToMapHeIi Bogopod. OH
o0pa3yeTcs IpH peakIusax MOJIEKYJ BOABI atMochepHoTo Bo3myxa ¢ Fe,, u Fe, [1, 3]. B
KHUJKUX CTaJsIX aTOMapHbI BOJOPOJX HAXOOUTCS B CBOOOJHOM (pacTBOPEHHOM) H
aIcOpOMPOBAHHOM COCTOSHUSX [3].

Bopopos oka3siBaeT HEraTUBHOE BIIMSIHUE Ha CBOMCTBA OTJIMBOK. J[jIsl ycTpaHeHHUs 3TOTO
BIMSHUS PACIUIaBbl CTalell MOABEpraroT Aerasanuu. Just 3TOM Ienu HpearnoYTHTEIbHBI
Moaudpukatopsl [3]. [Ipu oOpaboTke XuIkux crained MmoaudukaTopamMu Aerasamus OT
BOJIOPO/ia MTPOUCXOTUT, B OCHOBHOM, 3a cueT 3(p(eKTUBHOM aacopOIiK aTOMOB BOIOPOIa
COCIMHEHMSAMH MOIU(UIMPYIONNX 31eMeHTOB. OHM SBISIOTCA HE TOJBKO CHIIBHBIMH
OKCHI000pa30BaTeIsIMK, HO ¥ aKTUBHBIMU THAPHI000pasoBarersimu [1, 9].

IIpu npousBoACTBE cTajiel cepa MonajgaeT B paciuiaBbl B aToMapHOM cocTosiHuu. [lpu
3TOM YacTh aTOMOB cepbl (S,,) B3aumopeictayer ¢ Fe,, u Fe, M0 cleaylomuM peakiusam:

Fe,, + S,; = (FeS),,, o
Fe, + S,; = (FeS),,

rae (FeS)., u (FeS),, — >1eMeHTapHble HAHOKPHCTAILIBI M MOJIEKYIIBI Cyab(ua sKeaesa
B pacIriaBax.

OcranbHasg 4yacTb aTOMOB CEpbl OCTAETCA B pacIulaBax CTaJled JO MX KPUCTAILIM3aLUU.
Ilpu 1463 K mpoucxomur o0pa3oBaHHe MHKPOKPUCTAIOB cynbduna xene3a — (FeS) .
COTJIACHO CJENYIOIIEH peaKuu:

(FeS).y + (FeS)y = (FeS) . 2

Temneparypa mnaBneHust cyiabQuaa JKene3a HaMHOTO  HIDKE  TeMIeparyp
kpuctammusanuu cranei [1]. Iloatomy 3ToT cynbdua HEOIaronprusaTHO BIUSET Ha CBOWCTBA
oTnuBOK. [lnsi ycTpaHeHus cynb(duaa jkeie3a B pacIuiaBbl CTalled H00aBISIFOT MapraHel.
ITpu 5TOM POUCXOIAT CIEAYIOIIIE PEaKLIIH:
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(FeS),y + Mng,, = (MnS),,, + Fe,,, 3)
(FeS),, + Mn,; = (MnS),,, + Fe,,

rae (MnS),,; u (MnS),;; — dIeMEHTapHbIE HAHOKPUCTAIUIHI U MOJEKYJIbI CYIbduaa
Maprasia B pacriaBax.

TMepBruHas KPUCTALIM3AIMA MUKPOKPHCTALIOB Cynbduaos mapranua — (MnS)y. B
paciiaBax crajiei, mocie o0padOTKH UX MapraHiieM, IPOUCXOIUT pu Temiepatype 1888 K
[7]. OtoT mpomecc sBISETCS HAHOCTPYKTYPHBIM M IPOUCXOTUT IO aHAJIOTHH C
KpHUCTa/NIU3alied MUKPOKPUCTAJUIOB OKCU/Aa aTllOMUHMS B paciuiaBax craiei [2]. CrHauana
(GOpMHUPYIOTCS CTPYKTYPOOOpa3yIoliue HAaHOKPUCTALILL cyiabduaa Mapradua — (MnS) .,
COTJIACHO CJICAYIOIIEH PEaKINH:

(MnS)3H1 + (MnS)Ml = (MnS)CHl' (4)

3areM 00pa3yroTCs IEHTPBI KPUCTAILTH3AIMA MHUKPOKPUCTAIUIOB CYab(GHIa MapraHia —
(MnS) 1 TIO CrEaYIONIeH PeaKInu:

(MnS) 1 + (MnS),yq = (MnS) 1. ®)

3akaHuyMBaerca mpouecc (OPMHUPOBAHMS MHKPOKPHUCTAIOB Cydb(ura MapraHuna
COTJIACHO CIEAYIOILEH pPeaKIiu:

(Mns)u}cl + (MnS)CHI + (MnS)Ml = (MnS)MKl' (6)

W3 ypauenuit (4) — (6) cuemyer, uro aucnepcHOCTh (MnS)y 3aBUCUT OT
KoHueHTpauuu (MnS),,;. Yem oHa Bbile, TeM 0ojee MEIKHMMH CTaHOBATCS YACTHIIBI
cyab(uaa Maprauia.

OCHOBHBIMM HEMETAJUTMYECKMMH YacTHUIIAMH B paciulaBax CTaled, 10 MX 00paboTKH
MOJU(UKATOPaMH, SIBISIOTCS MUKPOKpUCTALIBI y-AL 05, a-SiO, 1 MnO. UtoObl oHM ObLIH
[EHTpaMH KPUCTAJUTN3AIIIA MUKPOKPHUCTAILIOB Cynbduaa Mapranma (oa-MnS) Hy)KHO, 9TOOBI
OKCHIBI M a-MnS WMenu OJMHAKOBBIA THIT KPUCTAJUIMYECKHX PEUIETOK, a OTIMYHS WX
mapaMeTpoB HE JOJDKHBI MpeBhaTe 9%, TOo ecTh HeoOXOOMMO COONIO/eHHE MPHHINIA
CTPYKTYPHOTO U pa3MepHoro cootBercTBus JlankoBa — Kono6eesckoro [10, 11].

MukpokpucTtaiibl  o-MnS HMEIT KyOHYeCKyl KPHCTAIMYECKYI0 pPEIIeTKY ¢
napamerpoM a = 0,521 um [7]. UroOsl gactuus! y-A450;, a-Si0, 1 MnO OblIM LEHTpaMHU
KPHUCTAJUIM3AIIMM MHUKPOKPHCTAJUIOB a-MnS, HEoO0X0oAnMO, YTOOBI 3TH OKCHIBI HUMEIN
KyOHMdecKre KpUCTAUTMYECKUe perreTky ¢ nmapamerpamu a = 0,474 ... 0,568 am. Oxcunsr -
ALO;, 0-Si0; 1 MnO uMeT KyOMYeCKHe KPUCTAIUTMYSCKUE PEIICTKH C IapaMeTpaMu d,
pasabiMu 0,790 mM; 0,701 HM 1 0.443 HM COOTBETCTBEHHO [7].

U3 srtoro cruenyer, uto 4vactuiel y-ALO;, 0-Si0,, MnO B pacmiaBax craieidl He
COOTBETCTBYIOT TPHHIUIY CTPYKTYpHOTO M pPa3MEpHOro cooTBeTcTBHA JlaHKoBa —
KoHoOeeBckOro B OTHOLIEHWH MHUKPOKPUCTAIIIOB a-MnS, MO3TOMY HE MOTYT OBITh
HEHTpaM KpUCTAIIU3allUU OTUX MUKPOKPUCTAJIIIOB.

IlenTpamu KpHCTa/UIM3allM MHKPOKPHCTAJUIOB Cynb(HAa MapraHna B pacIiulaBax
cTaseil SBISIIOTCS HAHOCTPYKTYPHbIE 00pasoBanus, cocrosinue u3 (MnS),, ;. [losromy s1u
00pa30BaHUS COOTBETCTBYIOT MPHHIHUITY CTPYKTYPHOIO M Pa3MEPHOTO COOTBETCTBHS
JHankoBa — KoHOOEEeBCKOTO B OTHOLIEHUH MUKPOKPHCTAIIOB a-MnsS.

CraHJapTHble TEIUIOTHl aJCcOpOLMM aTOMOB KHCIOpOJa M BOJOPOJAa MapraHiem
cocTaBIAOT cooTBeTcTBeHHO 630 k/Dbx/mMome m 163 x/Dx/moms [12]. Tlostomy
JJIEMEHTAapHbIE HAHOKPUCTAUIBI MapraHla B paclulaBax craiedl OyayT akTHBHO
azicopOoupoBaTe aTOMBI KHCIOpoa u Bogopoxaa. [Ipu atom He Oyner obpazoBsBaThest MnO,
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MOCKOJIBKY CTaHJapTHas Teriora o0pa3oBaHUs TOro okcupaa cocrasisier 385 kJ[k/Moib
[13].

PackucienHble  pacmiiaBel  CTajield, — COJepiKallde  J0CTaTOYHOe  KOJHYECTBO
PACKHCISIIOIINX IEMEHTOB, HMEIOT OTHOCHTEIBHO HU3KHE KOHLEHTPAIUU PacTBOPEHHOTO
KHCJIOpOoJa. OTO YMEHBIIAET aKTHBHOCTH aJCOPOMPOBAHHOTO KHCIOpOJa W JIeNaeT ee
CPaBHHMOI C aKTUBHOCTBIO aICOPOMPOBAHHOTO BOJOPO/IA.

Bonopon u kucnopos 006pa3yroT ¢ cepoit mpouHble XuMHudeckue coenunenus (H,S, SO,),
KOTOpbIE He 00pa3yloTcsi B paciulaBax CTajleH, IOCKOJIbKY aTOMbI BOJOpOJa M KHCIOpoJa
ancopbupyrorcs (MnS),,;. DTO NPENATCTBYET OOBEAMHEHHIO 3THX HAHOKPUCTAIIOB B
(MnS) 1 M CHIKACT MX KOHLIEHTPALMH B PacIliaBax. B pe3ynbrate, mpu KpHCTaLIM3ALMK
cynb(uIa Mapraina, B paciuiaBax crajiei npoucxoaut ykpynnenue (MnS) ., a Hanbosee
KPYITHBIE U3 HUX OBICTPO BCILIBIBAIOT M IIEPEXOIAT B IILIAK.

Moaudukaropsl crajell CHIDKAIOT B MX pacilaBaX KOHIIEHTPAaWH PAaCTBOPEHHBIX, a
3HAYHT, ¥ aACOPOMPOBAaHHBIX aTOMOB KHCJIOpoaa M Bojopoxa [2, 14, 15]. B pesymbrate
TIOBBIIACTCS MHTEHCHBHOCTh OO0bemuHeHHs (MnS),,; B (MnS),., UYTO TPUBOIUT K
YBEJIMYEHUIO MX KOHIIEHTPAIMI B paciuiaBax crajiei u usMenbueHuto (MnS) .

IIpu o6paboTke pacmiaBoB cTajeit MmoaupukaTopamu, coaepxammmu Ca, Ba, Mg, Ce,
00pazyroTcst UX OKcUAbl M cyabGuapl. OHU SBISIOTCS TYTrOIUIABKUMH HEMETAIIIMYECKUMHU
BKJIIOYEeHHAMH. KyOudeckue KpHCTAIMYECKHE PELICTKH HMEIOT CIEAYIOINe OKCHIBI U
cynmpdunel Ca, Ba, Mg, Ce: CaO (a = 0,481 um), CaS (a = 0,568 am), BaO (a = 0,554 uMm),
BaS (a = 0,638 um), MgO (a = 0,421 um), MgS (a= 0,519 um), CeS (a = 0,579 um) [7].

N3 »srtoro cmexmyer, uyrto B pacmiaBax craned vactuusl CaO, CaS, BaO, MgS
COOTBETCTBYIOT TIPHHLMIY CTPYKTYpPHOTO M pPa3MEpHOro cooTBeTcTBHs JlaHkoBa —
KoHOOEeBCKOro B OTHOIICHUH MHKPOKPUCTAIUIOB a-MnS, I09TOMY MOTYT OBITH LIEHTPaMH
KPUCTAJUIM3AIMK 3TUX MHUKPOKpUCTAIIOB. Momuduumpytomue snementsl Ca, Ba, Mg,
BBEIEHHBIE B paciuiaBbl cranei 10 (opmupoBanus B HuUX (MnS)y, CHOCOOCTBYIOT
00pa30BaHUIO MEJIKHX MUKPOKPHCTAIIIOB CYJIb(HIa MapraHIa.

Cranu Ha4YHHAIOT KPUCTAJUIM30BBIBATLECA IIPU TEMIICpATypax HUXKE, 4YEM TEMIICpATypa
IaBleHus cynbduaa mapranma [16]. IIpm 3ToM HauMHAIOT CYIIECTBEHHO BO3pacTaTh
TEPMOJIMHAMHYECKasl aKTUBHOCTH PACTBOPEHHOW CEpbl, YMEHBLIATHCS KOHIEHTPALUH
PaCTBOPEHHBIX, a 3HAYUT, U a7ICOPOUPOBAHHBIX ATOMOB KHCIIOpoaa U Bojopoaa [15].

[Ipn kpucrayumM3anuy crajed NPOUCXOAUT BTOPHUYHAS KpHCTAIUIM3AlMs cyibduaa
mapranina. [lpy 5toM atombl cepbl  (S,;) B3aUMOJEHCTBYIOT C 3JIEMEHTAPHBIMU
HaHOKpucTauiamid Mapranua (Mn,,,) u aromamu Mapradna (Mn,,) 1o CIEIyIOIIUM
peaKImIM:

Mny,, + S = (Mns)al-lz: )
Mny, + S,; = (MnS),2,

rne Mn,,,, (MnS),., u Mn,,, (MnS),, — COOTBETCTBEHHO OJIEMEHTAPHbLIE
HAHOKPHUCTAJLIBI MAPraHia, Cyib(puaa Mapratiua ¥ aToMbl MapraHia, MOJEKYJbl Cyib(uaa
Maprasia fnpu KpUCTALTU3AI[UHI CTAJIEH.

[Ipy 3TOM KPUCTAITM3ALKUS MHKPOKPHCTAUIOB Cyibduaa Mapranima — (MnS),.c
NPOMCXOAUT II0 AHANOTMU ¢ KpucTamwmsaumed (MnS),,,;. CHauama QopmupyroTcs
CTPYKTYpOOOpa3yIolue HAHOKPUCTALIBL Cynbduaa Mmapranna — (MnS).,, coriacHo
CIeAyolIel peakuuu:

(MnS)SHZ + (MnS)MZ = (Mns)cuz- (8)

3areM 00pa3ylOTCs IEHTPHI KPUCTANIN3AIUH MEKPOKPHCTALIOB CYIb(QHAa Mapranma —
(MnS) . 1O CreyIONIeH peaKiHHu:



(MnS)CHZ + (MnS)MZ = (Mns)mc2~ (9)

3akanumBaercst npouecc dopmupoBanus (MnS),,,, TpH KPUCTAUIN3ALUM CTAJIEH,
COIJIaCHO CJEAYIOLIEH peakinu:

(MnS)uKz + (MnS) gz + (MnS)y, = (MNS) . (10)

W3 ypasuenuii (8) — (10) cmemyer, uro mucnepcHocTh (MnS)yc; 3aBHCHT OT
KoHIeHTpauud (MnS) .. Yem oHa Bbiie, TeM GoJIee AUCTIEPCHBIMU CTAHOBSATCS YaCTHIIBI
cynab(uIa Maprasia.

[Ipu kpucraymm3anuu crajieidl KOHICHTPAlMUd PacTBOPEHHBIX W aJCOPOMPOBAHHBIX
aTOMOB KHCJIOPOAa W BOJIOPOJa OTHOCHTEIHHO Maibl. [l03TOMYy OCHOBHOE BIMSIHHE Ha
nucrepcHocTb (MnS) ., OKa3bIBAET CKOPOCTH 3aTBEPICBAHMUS PACIUIABOB cTanell. YeM oHa
BbIllle, TeM O00Jiee MEIKUMH CTAaHOBATCS MHKPOKPHCTAUIBI Cynb(uaa MapraHua, 4rto
MTOATBEPKAAETCS HA TPAKTHKE.

3akJlouenue

Cynb(huapl Mapraniia B CTalsAX KPUCTAILIH3YIOTCS MBAXKIBL. [lepBUdHas KpUCTAIH3alNs
cynab(uaa Maprania MPOUCXOTUT B pacruiaBax mpu Temmneparype 1888 K. Bropuunas
KpHUCTAJUIM3AIMs CYIb(QHIa MapraHiia MPOUCXOJUT TIPH KPUCTAJUTU3AINHT CTaJIeH.

Ha nepBuunyto kpucrajumzanuio cyib(una Maprania OOJBIIOE BIUSHHE OKa3bIBAIOT
aToMbl Kuciopona u Bojopoxaa. OHHM aJcOopOMpYIOTCS Ha HaHOKpHCTALUIAX Cyibhuua
Mapradua 1 NpensTCTBYIOT Kpuctamusamud (MnS) .

Moudunupyromnme 3JIeMEHThl CTajled CHHMXXAIOT KOHIEHTPaLWH aacopOupoBaHHBIX
aTOMOB  KHCJOpPOJa W BOJOPOJA, HYTO TOBBIMAEeT A(PPEKTUBHOCTh MNEPBUIHOMN
KPHCTAJUIM3AIMHU CyIb(raa Mapraina 1 n3MeabuaeT ero MUKPOKPUCTAIIIHI.

LenTpamu KpUCTALIM3AIMHA MUKPOKPHCTAIUIOB CyIb(HIa Mapratiia B CTaJsIX SIBISIOTCS
HAaHOCTPYKTYPHBIE OOpa30BaHUs, COCTOSIINE W3 HAHOKPHCTALIOB CYIb(UAa MapraHia.
Hemeramnuueckue BkmoueHuss CaO, CaS, BaO, MgS Taxke MOTyT OBITh IIEHTpaMu
KPUCTAJUTH3AI[H MUKPOKPHICTAIIOB Cyb(praa Mapradia.

OCHOBHOE BIIMSHHME HAa BTOPUYHYIO KPUCTALUIM3ALMIO CYJIb(GHIAa MapraHia B CTaJsax
OKa3bIBaeT CKOPOCTh 3aTBEP/EBaHUs pacIIaBOB 3TUX cTayiei. [loBblmieHne 3Toil CKOpocTH
CHoCOOCTBYET U3MENbUCHNIO MUKPOKPUCTAIIIOB CYJIb(H/Ia MapraHiia.
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Abstract: This paper examines the lateral load characteristics of a pneumatic elastic
element with oppositely arranged rubber-cord casings. The article presents a mathematical
model for calculating the lateral load characteristics of a vibration isolator.

Keywords: lateral load characteristic, synthesis of vibration-isolating device, secondary
suspension system, pneumatic element.

VIK 620.1.051

Ha npoTsDKeHMHM UTMTENBHOTO BPEMEHH KOHKYPEHTOCIIOCOOHOCTh COBPEMEHHBIX
CaMOXOJHBIX MAIIMH M MEXaHW3MOB Ha OTEYECTBEHHOM U 3apyOe)KHOM pBIHKaX,
OTIPEAEIIAETCS, pesxe BCErO, MIPOU3BOUTEIBHOCTHIO, a yBEIIMYECHHUE
SHEPrOBOOPYKEHHOCTH 00€CIIeYNBAIOT IPUMEHEHNEM BBICOKOSHEPTETHUECKUMH CHIIOBBIMHU
YCTaHOBKaMH, BHICOKOTIPOM3BOJUTEIHHOTO TEXHOIOIHYECKOTO U HABECHOTO 000PyJOBaHUS,
paboure HpoIecchl KOTOPBIX, HPEIIoJaraloT I'eHEpalHi0 MOIIHBIX BHOPOaKyCTHYSCKUX
BO3/ICICTBUII, HEraTUBHO BO3/CHCTBYIOIIMX HAa MallMHY W (DYHKIMOHAILHOE COCTOSHHE
onepatopa [1].

B panee npecTaBICHHON KOHCTPYKIIMU ITHEBMATHYECKOTO yrpyroro 3neMenTa ([1VD)
(puc. 1) ¢ pesuHokopanbsiMi 06os0ukamu (PKO) nquadparmenHoro Tumna, nmpeaHa3HauYeHHON
JUISl IEPCTIEKTUBHBIX TPAHCIOPTHO-TEXHOJIOTMYECKUX KOMIIJIEKCOB CEIbCKOX03SHCTBEHHOTO
Ha3HayeHUs, He OblJa TNpEACTaBICHA METOJUKAa pacdeTa OOKOBOH Harpy3o4Hoii
XapaKTEePUCTUKH, OCHOBOTIOJATAIOUIMN TMapaMeTp Uil BHOPOM3OIHPYIOIIUX OIOpP TaKOTo
Tuna [2, 3].

Puc. 1. B3puvig-cxema npednazaemozo subpousonsmopa (BH) ocnawennozo koncmpyxyuei
ozpanuyumens xooa.
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st soela

HEERE|

p B =
Puc. 2. Koncmpykyus: nnesmamuuecrkozo subpousonamopa ¢ PKO ouagpaecmennozo muna:
ITnesmamuyeckuil ynpyeuti snemenm cocmoum u3 kopnyca 11, 6 Komopom 6MOHMUPOSAH eHMULb
10 ¢ ynnomuumenvhvlm Kobyom 9, a maxoice gvlnoinenvl omeepemusi 15 0ns kpennenus na pame
TC, 06yx pesunokopOouwix 060104eK pazuvix ouamempos 5 u 12, ycmanoeneHHuix 6 nasvl,
obpasyloujee KOpnycom u RPUNCUMHBIMU OCHOB8anuamu 4 u 14, coeounumvie bonmamu 3 u 13
coomeemcmeenno. B eepxneil uvacmu nyancona 16 evinonnensl omeepcmus 05 Kpenienus K Kaoume
U AHANOZUYHO BbINOJIHEHbL BHYMPEHHUE NA3bL OISl 2EPMEMUUHO20 3AKPenieHUs 000N0YeK 8 08YX
COCMABHBIX yacmsix, 00pasyouux nyaucor 8 u 16 coeounsemvlie 6oamosvimu coedunerusmu 17.
Ilyancon kpenumcs Kk HudCHeMy oepanudumento xooa 7 6onmamu 6, 6 KOMOPOM BbINOIHEHb
omeepcmus 1 01 cHudICeHUs. CONPOMUBTEHUS OBUNCEHUIO BO30VUHBIX MACC U OONOTHUMETLHO2O0
Oemnuposanus. Hudcnuii oepanuuumens xooa 2 s61semcs u ynopom 05 6cell KOHCMpPYKYuu 6
cnyyae obpwisa mazucmpany. B dannou koncmpykyuu npedycmompen oepanudumens xood
nyancona 18, obecneuugsarouux xo0 nyaHcoHa 6 3a0aHHbIX NPeoenax s Ha0eHCHOU pabomul
koncmpykyuu. Inesmamuueckuti ynpyauti snemenm yepes eenmuns 10 nakauusaemcs cocamoim
6030yxom om mazucmpaau TC 0o paboue2o dasnenus, yCmanasnueaemcs 6 omgepcmue Ha pame
MPAHCNOPMHO20 CPeOCMEa U KpEeNnumces npu ROMowu OOIMOBbIX COEOUHEHULL 8 OMEEPCMUX
xopnyca 15. B omeepcmusi 6 eepxneii uacmu nyancona 16 3axpyuugaiomcsi 601moi, HAOEHCHO
Quxcupys koncmpyKkyuio K kabune. B pesynbmame ue2o nyancon modicem c60600HO nepemenyamucs
OmHOCUmMENbHO Kopnyca, obecneyusds HeoOxooumbie ynpyaue ceoticmea. [Ipu nepemewernuu
NYAHCOHA Npoucxooum ynpyeas oegopmayus 00010YeK, c1e008amenbHO, U USMEHeHUe
aghpexmusHoll nIOWAOU, 3a CUEm Ue20 BO3MONCHO NOOOEPHCUBAMD NOCMOSIHHBIM CIAMUYECKUT
npozud npu usMeHeHUuU BepMUKAIbHOU Haepy3Ku. B cesasu ¢ mem, umo nyancon umeem 6 cmenenel
€80000bl, OH NO3BOAEM YOEPIHCUBANb KADUHY NO 6CeM MPeM HANPAGILeHUSM.
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st pacuera OCeBOM HArpy304HOM XapakTEPUCTUKH B MOJEINb BBEICHBI CIEAYIOLIUE
nomymennst: npoduie PKO mepactsixim; rogp PKO mmeer kpyrosyro ¢popmy; BHyTpeHHEE
nasienue B [TYD npu cMenieHur BOOK BHYTPEHHET'0 ITyaHCOHA U3MEHSETCS HE3HAYNTEIBHO.
O0ycnosneno nedopmanueit crenku PKO

CHiac . OSAAET s
CEATHA DO TR AT

DfnacTe

DO TR e

Puc. 3. Pacuemnas cxema I1YD ¢ PKO 014 pacuema 60k0601i Hazpy304HOU XAPAKMepUCmuKu.

a — 6uod 6 naaue; 6 — 6uo cgeepxy, S — 60K0601l cogue enympennezo nyancona, Ty, Ty — cosuearowas cuia
ons eepxneti u nudicreti PKO coomeemcemeentio, odycroenennasn depopmayueii cmenku 06010uku; Tog —
cosueaiowas cuia, 00ycio8neHHds usmenenuem dghgexmuenoti niowjadu nneemosiemenma, O, O —
NO0JICeHUe BEPMUKALLHO OCU NHEEMOINEMEHMA COOMBEMCMBEEHHO 00 U nocie oegpopmayuu; Ry, Ry —
COOMBEMCMBEHHO BHEWHUN U GHYMPEHHUL PAOUYCbl NHEBMOIIEMEHMA.

i pacyera OOKOBOW HArpy304HON XapaKTEPUCTHKH ITHEBMOJJICMCHTa BO3BMEM 32
OCHOBY METOJl pacdeTa Ha MPOYHOCTh PE3NHOKOPAHOH OOOJOYKH TIPH TOIMEPEeIHOI
neopManuu  yrpyroro sJieMeHTa, w3nokeHHbIH B [4]. s TomkocreHHod PKO mpu
CpPaBHUTEIIFHO HEOONBIIMX TIONEPEYHBIX COBUTAX CIPABEUIMBO BBIPAKEHHE VIS
KacaTelbHbIX HANPSKEHUH Ty, B CTEHKAaX BEPXHEH U HIXKHEH 0005104eK (PUCYHOK 3):

.. = TB,HSln(pB,H
BH — )
Ty Mg (1)

TIIE Qg — YTOJI, OTCIUTHIBAEMBIN OT HANPABIECHHS ICHCTBUS CABUTAIOMIEN CUnbl Ty ; A7s
BepxHell wimu HuwxkHed PKO; 7, — paccrosHue OT OCH CHMMETPUM JIO CPEIMHHOM
ITOBEPXHOCTH PAcCMAaTPUBAEMOTO CEUEHHsI CTCHKH BepxHel min HikHell PKO;

h; , — TONMIIMHA CTEHKN BepXHeH umm HimkHel PKO.

Jliis kacaTesIbHBIX HaNpsDKEHUH n3BecTHA opMysa

TB,H = GB,H6B,HP (2)

Gy, — MOIYJb CIBUTA CTEHKH BepxHel uin HmwkHell PKO; 8, ,, — oTHOCHTeNnbHBIH COBHT.
[IpupaBHuBas mpasble yacTu BeipaxkeHui (1) u (2), Haxoqum

5 _ TB,HSin(pB,H _
sulBu = 711 = const,
s Mg u
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BripaxeHnue amst onpeeneHns OTHOCUTENbHOro casura (3)
Tos,u

SB,H = AQB,H' AHB,H = A90}3,1-1 r )
rac AGOB,H — JOIOJIHUTECJIBHOC HM3MCHCHUC YIJia HB’H KOp)IHOﬁ HATU HA paauyce 1y,

COOTBETCTBYIOLIEM OOPTY MOpHIHA dy y .
IockosnbKy Tpu HEOONBIIUX OTHOCHTENBHBIX caBurax & PKO s ceuenus,

NEPHCHAUKYIIAPHOTO HAIIPABJICHUIO CI[BI/IFaIOIlIeﬁ CHJIbI CIPaBE€AJINBO!

_das
AG = TB'H,
rie l,, — annHa npoduns BepxHel uan Hkneld PKO.
Torna
foun Tos,u
S =J;) AByg o dly . (4)

Jns onpenenenus casuraromeil cuibl T, HE0OXOOMMO NPOMHTErpupoBath (4) MmO
npoduio rodpa [26]

| }
B,H
2 AB (T + pB,H)
S = PonZZonn arcth I . &)
d 2 d z
[( ;’H + pB,H) - pg,H:| { [( E'H + pB,H) - pé,H]Jl
Beipaxxenue (5) nossonser onpenenuts Aby, . Toraa
B,H
AOB H— AGOB H #
’ ’ dB,H +
2 Psu
OKOHYATENIbHO BHIPAKEHHE 1A CIBUTAIOIEH cuibl Ty
d
TB,H = T[AQB,H ( ;H + PB,H) GB,HhB,H' (6)

Hns onpenenenus monyns ciasura G, crenku PKO Bocmonb3yemcst pesynbraTamy,
MIOJIyYeHHBIMU B padoTte [26].

(1 + y{.‘)GCB,H + (1 - yr)GrB,H
B (1 - y{.‘)GCB,H + (1 + yr)GrB,H

e Ny, — uncio cnoes xopaa PKO; y,, ¥, = 1 — ¥, — 00beMHBIE KOHIEHTPALUMK KOPJa U
PE3UHBI COOTBETCTBEHHO; G, G, — MOJYJIU CABUTA KOPJA U PE3UHBI COOTBETCTBEHHO.

B pab6ote npunsTO: Ny = 2; Gy, = 2Mlla; Gy, = 1000MIla; v, = 0,45.

Oo6ycroryieHO u3MeHenueM b dexTruBHON miomanu PKO

Wsmenenne 3¢ ¢dextupHon mwiomaaun PKO obycnosieno medopmanueii roppos PKO B
30He cxkartus (pucyHke 4) W B 30HE pacTskeHus (pucynke 5). Pacuer m3mMeHeHus
s GeKTUBHON TUTOmAAM i BepxHed W HibkHedt PKO mHEBMO3IeMEHTa MPOBOAUTCS

GB,H = nB,H GT

OAWHAKOBO.
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OBnacrtb
CHaThA

Puc. 4. 3ona cocamus cogppa PKO: p; — paduyc deghopmuposantozo cogppa npu 60xo8om cosuze:
Z; — cmewjeHue yenmpa KpueusHa npoghuis 20gppa npu e2o degpopmayuu.

O6nacTtk
pacTRxXeHuA

Puc. 5. 3ona pacmsicenus cogppa PKO:
pi — paouyc dedpopmuposanno2o 2oPpa npu 6GoK0BOM cosuze; Z; — cmeujeHue YyeHmpa KpususHa
npoguna cogppa npu e2o deghopmayuu.

3anuimeM OCHOBHBIE T€OMETPHUYECKHE COOTHOIIECHUS T pacIETHON CXEMbI Ha PHCYHKE
3 0.

|AC| = 2p;,|BC| = S,|AB| = Ry — Ry,
2
|AC|2 =52+ (RlB,H - RZB,H) - ZS(Rls,H - RZB,H)COS:B’

H dH

RlH = 7 + zpl—p R2H = 7}
d, d,

RlB = ? + zvaRZB = 71

rae |AC| — paccrosiHure MEKIY TOUKAMHU.
VCIoBHE TIOCTOSHCTBA [UIMHBI PO QIS
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- U1st 00J1aCTH pacTshHKEHUS Todpa

7(Pisst = Pa)
TPgu = ZZiB,H + TP = Zl'B,H = b H2 = ) (8)
- 1t 007acTH CKATHA Todpa
T[(pB,H - p'B,H)
2Z max + MTPgy = 2(Zmax - ZiB,H) + TPy = ZiB,H = fl 9
YwmenbiieHne 3(GGHEKTHBHONW IUIONIATM B 00JACTH pacTsHKeHHs rodpa B HHTEpPBAJC
usMeHeHus yria 8 (pucyHok 3 6) ot 0 1o /2 s BepxHeii u HukHel PKO

AE,
m? 1 (/2 T
TRlB {E.[ \/SZ + (RlB - RZB)Z - ZS(Rls - RZB)COSB dﬁ - ZPB}’

0

AE,, (10)
w2 s 1 (/2
TRlH {ZPH - EJ- \/52 + (RlH - RZH)Z - ZS(RlH - RZH)COSB dﬁ}

0

VYeenmnyenne 3>peKTHBHON IUIOIaa B 00JaCTH pPacTsDKEHHS rodpa B HHTEpBAjeC
usMeHenus yria 8 (pucyske 3 6) ot 0 1o 7/ 2 ni1s Bepxaeit u HkHeil PKO

AE,
w? s 1 (/2
TRls {ZPB - Ej \/52 + (RlB - RZB)Z - ZS(Rls - RZB)COSB dﬂ}'

0

AF,, (11)
T2 1 /2 T
TRm {E \/52 + (Ryy — Ry)? — 25(Ryyy — Ryy)cosf dp — ZPH}'

0

WuTerpans B BeipakeHHax (10) u (11) BRIYHCISAIOTCS YACIEHHBIMA METOTAMH.

OxoHYaTeNbHO COCTaBNIsIomas GOKOBOW CHibl Thg, MHPU TIONEPEYHOM CMEIICHUH
BHYTPCHHETO IIyaHCOHA OTIPEICNISIETCS TaK

Tad) = an

Cymmapnas 60koBast cuna Teeyy = Ty + Ty, + Tog,

Jnst BBIOpAHHBIX KOHCTPYKTHUBHBIX [ApaMETPOB ITHEBMODJIEMEHTa HA PHUCYHKE 6
MIPECTABIICHA €ro Harpy304Hasi XapaKTepPUCTHKa PU OOKOBOM IepeMEIlleHHH BHYTPEHHET 0
MyaHCOHa.

Puc. 6. Haepysounas xapakmepucmuxa I1YD npu 60x06om nepemeuwjenuu 6HympeHHe2o nyancoua.

Harpy3ounass xapakTepuCTHKa ITHEBMODJEMEHTa 0pd OOKOBOM  IEpeMEIICHHN
BHYTPEHHEIr0 IyaHCOHA (PUCYHOK 6) oO0nagaer Majod CTENEHbI HEIWHEHHOCTH,
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KO3 PHUIUEHT AUHAMHUYHOCTH COCTABJIACT 4.4, UTO SIBIIICTCS XOPOIINM MoKasateieMm [5, 6].
Pa3zpaboTanHas koHcTpykiust BW moxer ObITh TONE3HA JUIS CHCTEM BTOPUYHOTO
MOJIPECCOPUBAHUS CAMOXO/IHBIX TPAHCIOPTHO-TEXHOJIOIMYECKUX MAILUH, 38 CYET TOrO, YTO
MIO3BOJISICT MPOU3BOANUTH HACTPOHKY XapaKTEPUCTUKHU YIPYTOTO 3JIEMEHTA MO KOHKPETHBIH
00BEKT BHOPO3AIIUTEI, C YYETOM €r0 MacCOBO-MHEPIMOHHBIX, T'€OMETPHUCCKHUX
IapaMeTpoB, a TAKKe 0COOCHHOCTEH BUOPALIMOHHON HArpy3Ky Ha MOIPECCOPEHHYIO Maccy.

BBIBO/IbI:

1. TlpemnoxkeHa wmeroauka pacueTra OOKOBOM JKECTKOCTH MPHUHIMIUAIHHO HOBOH
KOHCTPYKIIMH BHOPOM3O0IIATOPA, a JallbHeWIlee pa3BUTHE IIPEITIOKCHHON pacdéTHOU
MOJCIN HeOGXOILI/IMO IIPOBOANTDH B HalpaBJICHUU AHAJIUTUYCCKOT'O OITMCaHUs
dopMupoBaHHS W W3MEHEHHUS YITIOBOW JKECTKOCTH, mpemmaraemoro BU, a Takxke
MIPOBEJICHUS CEPUH IKCIIEPUMEHTAIIBHBIX 1 UMUTAIMOHHBIX HCIBITAHHIHA;

2. Pa3paGoTaHHBIi  NHEBMaTHYECKUil  BHOPOM3OIATOp  00NagaeT  KOMILIEKCOM
CTaTUYECKMX W JMHAMHUYECKMX  CBOMCTB,  TEXHOJOTMYHOCTBIO M SBISIETCS
MHOTOHAIIpaBJICHHBIM, 4YTO IMO3BOJIUT MCIIOJbB30BATH €0 B KOHCTPYKOHUAX MallMH U
MEXaHN3MOB PA3IHMYHOTO Ha3HAYCHUS,;

3. IlpemnokeHHass MaremMaTMdeckas MOJelb  ITI03BOJISIET  JOCTaTOYHO  TOYHO
paccunThIBaTh OOKOBYIO Harpy3odnyro xapakrepuctuky [1YD ¢ PKO, cunTesnpoBats u
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NATIONALLY MARKED SPEECH BEHAVIOR OF A MODERN
LINGUISTIC PERSONALITY: A COMMUNICATIVE AND
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Abstract: The article discusses theoretical approaches to the concepts of "linguistic
personality”, "speech behavior" and "pragmatics of speech act". Special attention is paid to
the comparative analysis of the implementation of communicative strategies and tactics in
the Russian and English linguistic cultures. Based on the analysis of dialogues in a Russian
film and authentic English-language texts (including legal discourse), the features of the use
of indirect speech acts, communication styles and pragmatic markers are revealed.
Keywords: linguistic personality, speech behavior, nationally marked behavior,
communicative and pragmatic aspect.

VIAK 81

B onoxy rmiobanmmsanuM M paclIMpeHHs MEXKYJIbTYPHBIX KOHTaKTOB 0COOYIO
3HAYUMOCTh IPHOOpeTaeT MpodieMa B3aMMOTIOHUMAHHSI MEKAY HPEICTaBUTEISIMU Pa3HbIX
JUHTBOKYNbTYp. Kak crpaBeqyinBo oTMeuaeTcs B COBPEMEHHBIX HCCIEOBAHUAX, OBIANETh
yMEHHEM O0O0IaThcs Ha MHOCTPAHHOM SI3BIKE — 3HAYUT HE MPOCTO YCBOWTH JIEKCHKY H
IpaMMaTHKy, HO ¥ TIOHSTH HaIMOHAIbHBIE 0COOCHHOCTH PEYeBOTO IOBEACHHS HOCHUTEINEH
A3bIKa. PedeBoe MoBeseHNE YeNOBEKa MPEJCTaBIseT COOON CIIOXKHOE SBIEHUE, B KOTOPOM
MPOSBISIETCS A3BIKOBAs JIMYHOCTD, MPUHAJIEKAIIAsA K ONPEAEICHHON HallMi, COLUAIBHON
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rpynie U KOHKPEeTHON HcTopuueckod 3moxe. KoMMyHHKaTHBHO-TIparMaTHYECKUH MOIXO.
BBIJIBUTACT HA MEPBBII IJIaH M3YYEHUE HE TOJIBKO TOTO, YTO TOBOPHT SI3BIKOBASI JINYHOCTb,
HO U 3a4eM, C KakoH IIeJIbl0, @ TAaKXKe KaK OHA 3TO JEeNaeT, KaKue CTPAaTerud U TaKTUKU
BEIOWpAET.

CoBpeMeHHas NMHIBUCTHKA PAacCMAaTPHUBAET SI3bIK HE KaK 3aMKHYTYIO CHUCTEMY, a Kak
HHCTPYMEHT  BO3ACHCTBHA U B3auMoieWcTBus.  JIuHrBucTHYeckas  mparmaTvka
¢okycupyercst Ha cyObeKTe OOLICHNS W aHATM3HUPYET, KAK KOHTEKCT, COLMAIbHBIC POJH U
MOTHUBBI BJIHUAKOT Ha BI>I60p A3BIKOBBIX CPECACTB. PeueBoii akt IIpy 3TOM MOHUMACTCA Kak
JJIEMEHTAapHAsl CIMHMIA PEYEBOM  JEATENBHOCTH, CTPYKTypa KOTOPOH  BKIIIOYAET
WIIOKYTUBHOE HaMEpeHHE TOBOPSAILEro U ero Bo3jeiicTBHe Ha ajapecaTa. LleHTpaabHBIMHU
JUISL TAaHHOTO MICCIIEAOBAHUS SIBIISIFOTCS MTOHSATHS SI3IKOBOM JIMYHOCTH, O] KOTOPOH BCIEN 3a
10.H. KapaynoBbM IOHHMMAaeTCsI COBOKYITHOCTh CITOCOOHOCTEH 4YeJOBeKa K CO3JaHHIO U
BOCIIPUSITHIO PEUYEBBIX NPOM3BEICHUI, Hecylias B cebe OTINeYaToK HalUOHAIBHOM
KyJIbTyphl. PedueBoe moBeleHHE MpPEACTaBIsiET COOOM OCO3HAHHYI0 MW HEOCO3HAHHYIO
CHUCTEMY TIOCTYIIKOB, DPAaCKpbIBAaIOIIMX XapakTep W o00pa3 J>KH3HM 4YeloBeKa, ero
MIPUHAJUISKHOCTh K HAIMOHAJILHOM KyJIbTYpE, OHO CHTYaTHBHO OOYCIIOBIICHO W BaPHATHBHO.
HaunoHanbHO-MapKHpOBaHHOE IIOBE/ICHHE, B CBOIO OuYepelb, — O3TO OCOOCHHOCTH
KOMMYHUKAaTUBHBIX  JEHCTBUM, XapakTepHble JUIsl  [PEACTABUTENEH  KOHKPETHOMU
JIMHI'BOKYJIBTYPHOM OOIIHOCTH M NPOSBIAIOIIMECS B BBIOOpE TeM, CTWIIEH OOIIeHus,
CTpaTeruii BeXJIMBOCTU M 3TUKETHBIX (hopmyiI.

HccnenoBanue, BbimomHeHHOe Ha Marepuane ¢wibMa «[Iutep FM», mo3Bomser
BBIJICIUTH KIIKOUYCBBIC XapakTCPpUCTUKNU  PYCCKOTIO KOMMYHUKATHUBHOT'O IIOBCACHMUA,
peaNn30BaHHBIC B PAa3JIMYHBIX PETHCTpax WM CTWIAX oOmeHus. s oOIeHHs TIaBHBIX
repoeB, Mamm u Makcuma, XapakTepHa BBICOKas CTENEHb SMOLMOHAJIBHOCTH,
UCIIOJIb30BAHUE Pa3TOBOPHOM JIEKCHKHM u (paszeosoru3moB. HecMoTpss Ha TO, 4TO OHH
MQJIO3HAKOMBI M HX OOLIEHHE MPOMCXOAUT MO0 TelaedoHy, MeXAy HUMH OBICTPO
YCTaHABJIMBAIKOTCA TEIUIBIC, NJOBCPUTECIBHLBIC OTHOLICHUSA, OHU TOBOPAT «I10 AyHIaM». 910
JEMOHCTPUPYET PYCCKYIO KyIbTYPHYIO UEPTYy — OTHOCHTENBHYIO JIETKOCTh MEpexoja OT
¢dopmaibHOrO K He(hOPMAIBHOMY, JIUYHOCTHOMY OOIICHHIO, BBICOKYIO IIEHHOCTh
UCKpEHHOCTH. BBIOOp crmis, Oyap TO (OpMasbHBIN, IPYXKECKHH WIN IIPOCTOPEUHBIH,
HalpsMyl0 3aBUCUT OT KOMMYHUKAaTHBHOM CHUTyallMM, COLMAJIbHOIO cTaTyca U POJH
y9acTHHKOB. ['eponm  ¢uiabMma, Moioable OOpa3oBaHHBIE TETEPOYPXKIBI,  JIETKO
MIEPEKIIIOYAIOTCS MEXKIY PETMCTPaMu, JIEMOHCTPUPYsS I'MOKOCTh PEYeBOTO IOBENCHUS, HO
Ipu 3TOM 0a30BBIM Al HHUX SIBJISICTCS OpPHEHTAIMsl Ha AWAIOr M B3aHMMOIOHHUMAaHUE.
Pycckoe peueBoe IOBENECHHE XapakTepH3yeTcs TakKe YacThM  HCIOJIb30BaHUEM
9KCIIPECCUBHOM (YHKLUM SI3bIKa Uil BBIPAKEHUSI YyBCTB, OLEHOK M MEPEKUBAHUI, UYTO
MIOJITBEPKAACTCS. aHAIM30M [HAJIOTOB B ¢uibMe. TakuM 00pa3oM, pycckas s3BIKOBas
JIUYHOCTh B pPaMKax JAaHHOTO MaTepuana JAEMOHCTPUPYET IOBEJCHUE, HAlpaBICHHOE Ha
ObICTPOE YCTAHOBIICHHE MEXIMYHOCTHOTO KOHTaKTa, C MpeoOJiaflaHWueM 3MOILHOHAIBHO-
CMBICIIOBOH COCTABJIAIONIEH HaJl CTPOTroi (hOpMabHOM JIOTUKOM.

B npoTHBONOJIOKHOCTh PYCCKOW MOJIENM, aHaU3 MparMaTUKU aHTJIUICKOTo sA3bIKa
BBISABIISIET UHBIE NPUOPUTETHl. COBPEMEHHBINA aHMIMNUCKUHN SI3BIK JEMOHCTPUPYET BBICOKYIO
3aBUCUMOCTb KOMMYHHKATHUBHOI'O YCIIi€Xa OT YMCHHA paclo3HaBaTb W HCHOJIB30BAaTh
KOCBEHHBIE PEYEBBIC AKTHl M HUMIUIMKATYpPBI, TO €CTh CKPBITHIC CMBICIBI. B aHrImiickoi
KOMMYHUKATHBHOW KYJIbType HIMPOKO PaclpOoCTpaHEHBbI BBICKa3blBaHMs, rne Qopma He
coBnamaer ¢ ¢yakmuen. [Ipocsdba «Could you answer the question?» rpammarudecku
SIBJIIETCSI BOIIPOCOM, HO MParMaTHYECKU peanu3yeT JUPEKTUBHOE HaMepeHue. OTO
MIO3BOJIIET COXPAHATH <UIMI0» COOECEIHNKA M COONIIOAATh MPHUHIUII KOOMEepanny, n3oeras
mpsMoro aaBieHus. B pycckod kynbType Oonee mpsiMoii 3ampoc («OTBETbTE Ha BOIIPOCH)
MOXET HE HECTH HEraTHUBHOM OKpaCKu, BOCIIPpUHUMAACH KaK HOpMa B COOTBETCTBYIOLICM
KoHTeKcTe. OCOOEHHO SPKO HAIMOHAIBHO-MAapPKUPOBAaHHBIE CTPATETHH MPOSBISIOTCS B
poeCCHOHATBHOM JUCKYpPCE, HAlpUMep B IOPUANYECKON NpakTtuke. ®Ppasbl, 10J00HbBIE
«Could you clarify the coherence of events?» wm «It would be helpful to know the
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circumstances...», CIy>KaT JJIsl MSITKOTO YIIPABJICHUS JUAIOTOM, BBIPXKEHUS! COMHEHHSI MJIH
3ampoca uH(popMaruyu ©0e3 KOH(QPOHTaUWMH. OTO MNENEHANpPaBICHHBIM WHCTPYMEHT
yIIpaBJIeHUs] KOMMYHUKAaTUBHOW JTMHAMHKOM, TpeOyIOMNil OT ajpecara yMEHHs CUUTHIBATh
MOJATEKCT. BrmageHwe cTparernsiMH HMIUIMOUTHOW  T€peJadd  CMbICIA  SIBISETCS
HEOOXOJMMBIM YCIIOBHEM IMOJHOIEHHOW KOMMYHHKATHBHOM KOMIIETCHIMH, IOCKOJIBbKY
HCIMMOHUMAHUEC UMIITIUKATYPBI MOXKET IMPUBECTU K KOMMyHHKaTHBHOﬁ HEyaue, 0Cco0OeHHO B
MEXKYJIbTYPHOM IHAJIOTE, TZIE pyccKas MPSIMOJIMHEHHOCTh MOXKET OBITh BOCIIPHUHSTA Kak
OECTaKTHOCTb, a aHIJIMHCKas «BEXJIMBAs KOCBEHHOCTh» — KaK HEUCKPEHHOCTb WIIH
YKJIOHYMBOCTb.

Takum 00pa3om, pycckoe pedeBoe MOBEACHHE TATOTEET K SMOLMOHAILHOCTH U NIPSIMOTE,
YTO OTpaXkaeT IICHHOCTh JIMYHOCTHOTO OOIIEHHS B POCCHHMCKON KyNbType. AHIIHIICKOe
pedeBoe TMOBEJCHUE B OOJIBIIECH CTENEHM OPUEHTHPOBAHO HA COONIOJCHHE COLMAIbHOM
JAUCTAaHIUH, YTO BBIPAXKACTCA B HIMPOKOM HUCIIOJIB30BAHWUN KOCBCHHBIX PCUCBBIX AKTOB. Ot
pasnuuus SBISIOTCS OTPaKCHHWEM TIIyOMHHBIX KYJIBTYPHBIX HOpM. [l coBpeMeHHOM
SI3BIKOBOM  JIMYHOCTH H€O6X0[lI/IMO pa3dBUBAaThL MNParMaTUdCCKyr0 KOMIICTCHIUIO —
CHOCOOHOCTh  aJAE€KBAaTHO  WHTEPIPETHPOBAaTb W HCIOJB30BaTh  HAIMOHAIBHO-
MapKUPOBaHHBIE PEUYEBbIC CTPATETUH B 3aBUCUMOCTH OT KOHTEKCTa OOLICHUS.

Cnucok aumepamyput / References

—

Tlomebns A.A. Msicnb u si361k. — M.: JlabupunT, 1999. — 256 c.

2. Ij3a IDunun. OcoOEHHOCTH HAIMOHAIBLHOTO pPEYEBOTO IMOBEICHHUS pYCcCKUX (Ha
Matepuaiie ¢uiapma «llurep FM»): marmcrepckas muccepranmsi. — ExatepuHOypr:
YpdV, 2016.

3. Hlununa H.B. Tlparmatndyeckne OCOOCHHOCTH pEUYEBBIX AaKTOB B COBPEMEHHOM
aHrnmiickoMm s3eike // Litera. 2026. Ne 2. C. 407-418.

4. Kopsosa E.H., bonoapenxo C.B., Cupecuna H.O. TlparmMatuueckuii acmekT
(YHKIIMOHMPOBAHMS BBICKA3bIBAHMI-OTKA30B B COBPEMEHHOM AaHTJIMHCKOM f3bIKE //
Mup Hayku, KylnbTypsbl, oOpazoBanus. 2022. Ne 5(96). C. 275-278.

5. Maxkeesa JILF. Teopus peneBaHTHOCTH, IparMathuka © TpobieMa 3HaueHHs //
dunocodcekuii xxypran. 2022. T. 15. Ne 3. C. 125-139.

6. bamuwesa E.B. Ycnous (HopMUPOBaHHS MEKKYIBTYPHON KOMIETEHIIMH B IIpOIIecce

00y4eHHsT PYCCKOMY S3bIKY KaK HMHOCTpaHHOMY // SI3BIK, KyJIbTypa, MEHTAIHUTET:

npoOiemMbl U3y4eHusl B MHOCTpaHHOoH aynuropun: M3n-Bo PITIY umenn A.U. 'epuena,

2019. — C. 165-173.

SI3BIKOBOM JIAHJIIA®T I'OPOJIA KbI3BLJIOP/IA: AHAJIN3
BBIBECOK, PEKJIAMBI U TYBJINYHbIX HAJAITMCEU
KapoOy.oBa C.T., Temupxan M.2, Kaiican6aeBa A.I'.

DKap6ynosa Cayne Tpaposna - kanoudam nedazo2uueckux Hayk,
*Temupxan Maouna - yuumens pycckozo A3viKa u JUmepamypei,
wxona — nuyei Nel 01 umenu Anu Mycaumosa,
mazucmpawnm,

3 )Katicanbaesa Anocan TansiMoicankpi3bl - yuumeib pyccko2o A3bikd
yuebnwii yenmp 1Q STUDY,

Mazucmpanm
OI1 "Pycckuii azvik u iumepamypa”
Kuizvinopounckuii ynusepcumem umenu Kopkoim ama

2. Kvizvinopo, Pecnybnuxa Kazaxcman

31



Annomayun: cmamos NOCEAUWEHA AHATU3Y A3bIKOBO2O Aandwagma 2opoda Kwvizviiopoa
KAK OMpadiCeHus. pecUOHANbHOU COYUONUH2BUCTIUYecKou cumyayuu. Paccmampuearomes
8bIBECKU, PEKIAMHbIE MEKCMbL U NYONUUHbIE HAONUCU C MOYKU 3PEHUs A3bIKOB020 COCMAsa
u ynkyuonanvroco pacnpeoenenus. Ocoboe euuMaHue yoensemcs OOMUHUPOBAHUIO
KA3axXCKO20 A3bIKA, PONU PYCCKO2O SI3bIKA U CUMBOIUYECKOMY UCHONIb308AHUIO AHETUICKO2O.
Henaemca 6v1600 0 popmuposanuu 2apMOHUUHON MOOETU PecUOHATbHO20 MHO20A3bIYUA U
VCMOUHU8020 CMAMyca 20Cy0apCmeeHHO20 A3bIKA.

Knrwouesvle cnosa: 53vikogoi aandwagm, MHO20A3bIHUE; KAZAXCKUL A3bIK; A3bIKOGAS
NONUMUKA, 8U3VATbHASL KOMMYHUKAYUS.
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Abstract: This article analyzes the linguistic landscape of Kyzylorda as a reflection of the
regional sociolinguistic situation. The study examines signage, advertising texts, and public
notices in terms of their language composition and functional distribution. Particular
attention is paid to the dominance of the Kazakh language, the role of the Russian language,
and the symbolic use of English. The author concludes that a harmonious model of regional
multilingualism is emerging, alongside the stable status of the state language.

Keywords: linguistic landscape; multilingualism,; Kazakh language; language policy, visual
communication.

BBenenue: ropoa, KOTopbIii TOBOPHUT

l'opon MOXHO 4WTaTh, KaK TEKCT. ETo yawWIel — 3TO CTPOKH, BUTPHHBI — a03allpl,
peksaMHble OaHHEphl — BOCKJIMIATENIBHBIE TPEUIOKEHMS. A SI3BIKM, Ha KOTOPHIX OH
TOBOPHT, — 3TO €T0 KyJIbTYPHBIH KOJ, €0 NaMATh U ero amounuu. Kei3sutopaa — ropon ¢
0Cco00l mcTOpUYECKO Cyap00#, OBIBIIAS CTOJHIIA, PETHOH C CHJIBHOW Ka3aXOS3BIYHOM
Ccpemol, IOHBIM TEMIIEPAMEHTOM W CTEMHOW MNPsAMOTOH. 31eCh s3BIK — HE MPOCTO
CPEACTBO KOMMYHHKAIMHM, a MapKep WACHTHYHOCTH, INPHUHAUICKHOCTH W KYJIBTYPHOH
yCTOWYMBOCTH. B pamkax JaHHOW cTaThu paccMaTpHBaeTCs SI3BIKOBOI JaHmmadT ropoja
KaKk COBOKYITHOCTb BH3YaJbHO MPEACTABICHHBIX S3BIKOBBIX CIUHHI] B ITyOJMYHOM
MIPOCTPAHCTBE: BBIBECOK, PEKJIAMHBIX IIMTOB, HAa3BaHMH MaraswHOB, YyKa3aTelew,
00BsABICHNN, TPaQPUTH U aJMHUHHACTPATHBHBIX Tabundek. Llens uccnemoBaHmst — BEISIBUTD
JOMHUHHUPYIOIINE SI3BIKH, WX (YHKIMOHAIBHOE paclpeselieHne, 0COOEHHOCTH KOJOBOTO
MEPEKIIIOYCHHS], CHMBOJIMYECKUII CTAaTyC SI3bIKOB U MX POJIb B (DOPMHUPOBAHHH TOPOJICKOM
NUACHTUYHOCTH.

1. TeopeTndeckasi paMKka: 4YTO TaKoe SI3bIKOBOM JaH IAaQT?

[onsatne «3pikoBor mangmadpT»  (linguistic landscape) Opio  BBemeHO B
COLIMOJIMHTBUCTUKY KaK MHCTPYMEHT aHaju3a MyOJIMYHOrO MHChMEHHOTo nuckypca. [lon

32



HUM NOHUMAETCSl COBOKYITHOCTb HaJMKCEH B OOIIECTBEHHOM HPOCTPAHCTBE, OTPaXKAIOIINX
SI3BIKOBYIO CUTYaLMIO PETHOHA.
S13bIKOBO# TaHIA]T BBHIIONHIET HECKOJIBKO (DYHKLINI:
* UWudopmaTuBHYIO — nIepenada HHGOPMAIHH.
*  CHUMBOJIMYECKYIO — JEMOHCTpAIMS CTaTyca s3bIKa.
*  HneHTUQUKAMOHHYIO — 0003HAYCHUE CBOUX)» U KUYIKHX).
* Hpaeonornyeckyro — OTpa)KCHUE SI3bIKOBOM TOJMTUKHU TOCY1apCTBa.

l'oponckast cpema — 3TO Bcerga MPOCTPAHCTBO KOHKYPEHLMHU SI3bIKOB. OJHAKO B
Kebutopae Mbl HaOmomaeM He KOH(IMKT, a WHTEPECHYIO MOJENb IOMHHUPOBAHUS C
3JIeMEHTaMHU (YHKIHMOHAILHOTO paclpeielieHH s

2. MeTon010rus HCCIeI0BAHUA

B xoze ycioBHOTro 1ojieBoro aHaimsza ObUTM pacCMOTpPEHBI IIEHTPaIbHBIE YIHIBI FOPO/a,
TOPrOBbIE LIEHTPHI, PHIHKH, 00pa30BaTeIbHBIC YUPEKACHNUS, TOCYIapCTBEHHBIE YUPESKIACHNUS,
JKHUIIbIE MUKPOPANHOHBL.

Bbeuto mpoanammsupoBano ©Oonee 200 BH3yaJbHBIX OOBEKTOB (BBIBECKH, OaHHEpBI,
TabmuuKH, 00bsaBIeHNs). OTCHUBANHCH S3BIK (Ka3aXCKUH, PYCCKHUM, aHTIIMHCKUH ), TIOPSIIOK
pacroyio)KeHus SI3bIKOB, Trpaduyeckoe oQopMIIeHHE, Hajau4yhe OIINOOK, CTEleHb
HOPMaTHBHOCTH.

3. JloMHHHMpOBaHHe Ka3axXCKOro si3bIKa: BH3yaJdbHOe TMPHCYTCTBHE H
CHMBOJIHYECKAs] CHJIA

[lepBoe 1 Hanbosee oueBHIHOE HAOIIONCHNE: Ka3aXCKUH 361K B KbI3bIIOpIE 3aHMMAET
JOMHHHUpYIOIIEe NOJ0KEHHEe B MyOJMYHOM MpoCTpaHcTBe. ['ocynapcTBeHHbIE YUPEeKACHHS,
LIKOJIBI, YHMBEPCHUTETBI, MEIUIMHCKUE OPraHM3alliil IPEUMYIIECTBEHHO HCIIONB3YIOT
Kazaxckuil s3bIK. [Ipryem B OOJBIIMHCTBE CIIy4aeB OH PACIOJIOKEH JMOO €IUHCTBEHHBIM,
7100 MEPBHIM B ABYA3BIYHBIX HAAMHUCIX. DTO BaXKHBIN COLMOJMHIBUCTUYECKUH MTOKA3aTEIb
— TMOPAJOK SI3BIKOB OTpaXkaeT MX CHUMBOJMUYECKUil cratyc. Kasaxckuil s3bIk 37ech He
mpocto (OpPMaILHO TOCYAAapCTBEHHBIH, & pealbHO (YHKIMOHUPYIOMIMHA KaK S3bIK
TIOBCETHEBHOM KOMMYHHKaluKu. MHTEpecHO OTMETHThb, YTO JIaXe B YAaCTHOM OM3Hece
Ka3ax0sA3bIYHbIC Ha3BaHHs CTAHOBSTCS MapKepoM JIOKAJbHON MPHHAICKHOCTU U JOBEPHUS.
HasBanns mara3uHoB, Kade, calloHOB KpacoThl 4acTo O()OPMIICHBI Ha Ka3aXCKOM SI3bIKE, YTO
CO37aeT OIIYILEHHE KyIbTYPHOI LIETOCTHOCTH TOPOACKOH Cpesbl.

4. Pycckuii 13bIK: (PYHKIMOHAIBHOCTh U MEKIOKOJIeHYecKuil pakTop

Pycckwmii S3bIK COXpaHsieT YyCTOWYHMBOE MPUCYTCTBHE, OCOOCHHO B TEXHHYECKOH cdepe,
CTPOUTENBCTBE, MEIUIIMHE, OOBSBICHUIX YaCTHOTO XapakTepa. YacTo OH HCTIOIB3YyeTCs Kak
SI3BIK ITOSICHEHUSI WM JyOJIMpOBaHWSA. B HEKOTOpBIX ciydasx HaOII0AAeTCsi MHBEPCHUS
MOpsAKa — PYCCKMH S3BIK BBIHECEH Ha IIEPBOE MECTO B KOMMEPUYECKHUX OOBEKTaXx,
OpPHEHTHPOBAHHBIX Ha 0oJiee CTapuIyio ayquTopHio. IHTepecHOH 0COOEHHOCTBIO SBIISETCS
TO, YTO B YAaCTHBIX OOBSBIECHHUAX (MPOAaxa, apeH/ia, YCIyTh) PYCCKUH S3bIK UCIIOJIB3YETCs
qame, 4eM B O(HIMAIbHBIX HAINHCAX. OTO CBHJIECTEIBCTBYET O COXPAaHEHHH €Tro
KOMMYHUKATHBHOW (YHKIIMH B OIPEAEIEHHBIX COLUAIBHBIX CErMEHTaX.

5. AHrJmiicKkuii A3bIK: A3bIK MPECTUKA U IJ100aIN3alNu

Aurmmiickuii  s3bIK B s3bIKOoBOM  yammadgre  KeBbutopapl  mpeacTaBiieH
MIPEUMYIIECTBEHHO B Ha3BaHUAX OyTHKOB, CaJlOHaX KPacoThl, (PUTHEC-IIEHTpaxX, KOpeHHsIX.
OH BBITNIOJHAET HE CTOJBKO HH(POPMATHBHYIO, CKOJBKO CHMBOJHYECKYIO (YHKIHIO.
AHrmiickue Ha3BaHMs cO34al0T 3()(EeKT COBPEMEHHOCTH, TJOOAITBHOCTH, «TOPOACKOTO
ctuis». OfHAKO BaKHO MOMYECPKHYTH: aHTIIMHCKUIN s3bIK B KbI3pUtopme He BBITECHSET
Ka3axCKuil, a QyHKIMOHUPYET KaK 3JIEMEHT MapKETHUHITOBOW ACTETHUKH.

6. KonoBoe nepexiiroueHue U cMelIaHHbIe KOHCTPYKIUH

B roposckoii cpene BerpedaroTcss THOpUIHBIC KOHCTPYKIIMU: Ka3axcKas rpaMMaTHKa +
pycckasi JIeKCHKa; pycckas ocHOBa + Kazaxckue ad(UKChl; aHIIIOS3BIYHOE Ha3BaHHE —+
Kazaxckoe mosicHeHue. IlogoOHble SBIEHUS OTPaKaloT KWBOW OMJIMHIBM3M H OTCYTCTBHE
KECTKOW SA3BIKOBOM IpaHHIBL. ['0poj AEMOHCTPHUPYET €CTECTBEHHYIO SI3BIKOBYIO T'MOKOCTB,
YTO XapaKTEPHO JJIsI MHOTOSI3BIYHBIX OOIIECTB.
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7. OMOKH KaK HHIAMKATOP A3LIKOBOMH TUHAMMKHU

OcoOpIii WHTEpeC NPEACTABISIOT oOpdorpaduiecKue W CTHIIMCTHYCCKHE OIIHOKH:
cMelleHne an(aBUTOB, KAIBKUPOBAHUE PYCCKUX KOHCTPYKIHMH, HEKOPPEKTHBIE MEPEBOIbIL.
OmuOKM B S3BIKOBOM JIaHAMA(PTE — 3TO HE MPOCTO HApYIIEHHE HOPMBI, a MOKa3aTelb
MIEPEXOJJHOTO COCTOSIHMS SI3BIKOBOM CHCTEMBI, OCOOEHHO B KOHTEKCTE JATHHH3AIMU H
pedopm opdorpadum.

8. SI3bIK KaKk MapKep «CBOMX»

B Ko3butopae ka3axckuil SI3bIK — 3TO S3bIK MOBCEeIHEBHOUM xu3HU. OH 3BYYHMT Ha
pPBIHKaxX, B aBTOOycax, B yHHBEPCUTETCKHX KOpHAOpax. BusyanbHoe MpPOCTPaHCTBO JIHIIb
MIOATBEPXKIAET YCTHYIO PEabHOCTb.

SI3BIK 371€Ch HE SIBISICTCS WHCTPYMEHTOM pasaeneHus. OH BBICTYHAaeT CHMBOJIOM
obmHocti. B oTiMumMe OT KpYNHBIX METAloJIMCOB, TA€ S3BIKOBOM BBIOOP MOJXKET
CHUTHAJIM3UPOBATh COIMAIBHBIA cTaTyc, B KbI3puIopae ka3axcKuil 361K — 3TO HOpMa, a He
HACOJIOTHSL.

9. Uctopuyeckas nepcneKTuBa

HcTopuueckuii ctaTyc roposa kKak ObiBIIeii cTonuirsl B 1920-¢ roabl OCTaBHI CIEI B €T0
SI3IKOBOM  maMsaTu. COBETCKMH MNepHoA YCHIMI HO3ULIUU PYCCKOTO SI3bIKa, OJHAKO
IIOCTCOBETCKAasl SI3BIKOBAas IMOJHWTHKA TIPHBENAa K IOCTCIICHHOMY BOCCTaHOBIICHHIO
JOMHHUPOBAaHUS  Ka3axXxcKoro s3pika. CerofgHs  s3bIKOBOM  JaHAmIadT  OTpakaer
3aBEPIUIMBIIMICS 3TAll peKa3axu3aluu IMyOIIMYHOTO IPOCTPAHCTBA.

10. I'opoa kak TEKCT: CHMBOJINYECKHUI MOPTPET

Ecmu mpencraBute KbI3pUTOpAY Kak TEKCT, TO OH HAalMCaH MPEUMYIIECTBEHHO Ha
Ka3aXCKOM SI3bIKE, C PYCCKMMH KOMMEHTAPHSIMH M aHTIMHCKIMH 3aroJIOBKaMH. JTO TEKCT:
CTEITHOMW, YBEpEHHBIH, HE arpecCHBHBIH, He KOH(IMKTHBIN, HO YETKO OCO3HAIOIINII CBOIO
KyJIbTYPHYIO OCHOBY.

3akmouenue. S3pikoBoi nanamadT Ke3buiopna 1eMOHCTpUPYET MOJEIb YCTOHYMBOTO
JOMHHUPOBAHUSI TOCYJapCTBEHHOTO sI3bIKa NP  COXPaHEHHH (PYHKIMOHAIBLHOTO
MHOTOS3bIYMS. Ka3zaxCkuil s36IK B TOPOACKOW cpelie BBINONHAET HH()OPMATHBHYIO,
CHUMBOJIMYECKYI0,  WACHTH(UKAUMOHHYIO  (yHKumu. Pycckuid  s3bIK  coXpaHsier
KOMMYHUKaTUBHYIO 3HA4MMOCTb, a AQHIVIMHCKMH BBICTYIAeT MAapKepoM TIJI00aIbHOTO
npectika. KeI3putopsia — 3TO mpHMep pPEerHoHAIBHOTO LIEHTPA, Te SA3bIKOBas MOIMTHKA
peanusyercst He JEKJIapaTHBHO, a OPraHWYHO. ['0poJl TOBOPUT HA S3BIKE CBOCH 3€MIH, HE
OTKa3bIBasACh OT AMAnora ¢ MHpoM. U, BO3MOXHO, IJIaBHBIM BBIBOJ TAaKOB: SI3bIKOBOI
naaamadT — 93To 3epkano obmiectBa. A B 3epkane KvI3pImopasl OTpakaeTcsi TOpoj,
KOTOPBIN 3HAET, KTO OH €CTbh.
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IOPUINYECKHUE HAYKHA

MUPOBOE COIJIAIIIEHUE KAK ITIPABOBOM PE3YJIBTAT
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AHHOmMaAyuA: 6 HAYuHOU CMamve pAcKpbleaemcs onpeoeieHue Mupo8o2o COLIAWEHUS,
paccmMampugaiomes 0COOEHHOCHU MUPOBO2O COLNAUEHUSA KAK OOHOU U3 NPUMUDUMETbHIX
npoyeoyp, 8 Mom Yucne 6 Kavecmee UHCHMPYMEHmMa ONsl CHUNCEHUS HAZPY3KU HA CYOEOHYIO
cucmemy. Ilpunyun OUCROZUMUEHOCMU, CHOCOOHOCMb BLIPA3UMb COOCMEEHHYIO 8OO,
UHUYUUPYS HAYALO npoyecca U 00CyIcOeHue NPUuemMaemMsblx YCaoguu 0s 000ux cmopoH OJis
paspewienuss 803HUKUIe20 KOHQPIUKMA BbIOENAIOM MUpogoe cozlauienue 6 Kaiecmee
VCNeuHOU NPUMUPUMeEnbHOU npoyedypbl.

Kniouesvle cnoea: npumupumensvhuvie npoyeoypul, Mupogoe colndauienue, HPUHYUN
oucnosumugHocmu, c60600a 002080pa.

SETTLEMENT AGREEMENT AS A LEGAL RESULT OF
SUCCESSFUL CONCILIATION PROCEDURES
Kadyrov S.I.

Kadyrov Sultan llshatovich —master's student,
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KAZAN BRANCH OF THE V.M. LEBEDEV RUSSIAN STATE UNIVERSITY OF JUSTICE
KAZAN

Abstract: this research article explains the definition of a settlement agreement and
examines its characteristics as a conciliation procedure, including as a tool for reducing the
burden on the judicial system. The principle of discretion, the ability to express one's own
will by initiating the process and discussing acceptable terms for both parties to resolve the
conflict, distinguish a settlement agreement as a successful conciliation procedure.
Keywords: conciliation procedures, settlement agreement, discretionary principle, freedom
of contract.

VIIK 347.9

MupoBoe COTJalIeHUE SIBISETCS OAHOW W3 HPHUMHPHUTEIBHBIX MPOLEAYp Hapsamy ¢
IIeperoBopamu, CylneOHBIM TNPUMHUPEHHEM, KOTOpBIE IO3BOJISIIOT CHU3UTH Harpy3Ky Ha
cynebHyro cucremy. Kpome Toro, kak mmmer AcatypsH J.P., npumenenue
NPUMUPUTENBHBIX MPOLEAYpP NPUBEAET K COBEPIICHCTBOBAHMIO CYAONPOU3BOACTBA U
MIOJIOKUTENTFHO OTPakaeTCsl Ha CTOpPOHAX, a TaKke Ha KayecTBa CYAONPOM3BOJCTBA B
Poccum [1]. Jlrobas w3 TPUMHPHUTENBHBIX TMPOLEAYpP MOXET OBITh MpPOBEACHA IO
XOJAaTaliCTBY CTOPOHBI MM NPEAJIOKEHHIO cyna. B To ke BpeMs MHpPOBOE COTNaIIeHUe
SIBIISIETCSI OMHUM U3 PE3yNbTaTOB NMPUMHUPEHHUS JINII, yIaCTBYIOIINX B JIENE, U MOXXET OBITH
3aKJIIOYEHO Ha Jr000H cragmu mporecca. Kak nmmer Xaxanesa H.B., Kyuma E.A.,
«HAMYUE B TIPOLIECCYaTbHOM 3aKOHOJATENBCTBE IIpaBa Ha 3aKIIOUYCHHE MHPOBOTO
COTJAUIeHUs, B TOM YHCJ€ Ha CTaJUM HCIOJHEHMS, MO3BOJIIET TOBOPUTH O BO3MOXKHOCTHU
MIPUMEHEHHS METUAIIUHU B UCTIOJTHUTEIIHHOM TIPOU3BOJICTBEY [2].
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Cornacio n. 9 Iloctanosnenus I[lnemyma BAC P Ne 50 mupoBoe coriamieHue
MIPEACTABISIET COOOM COTJIAallIeHne CTOPOH, TO €CTh CHEINKY, BCIEICTBHE YETO0 K 3TOMY
COTJIAILICHUIO, SIBIISIOIIEMYCS OJJHUM W3 CPEJICTB 3alUThl CyOBEKTHBHBIX NpaB, HOMHMO
HOPM TIPOIIECCYANIbHOTO MpaBa, MOJUISKAT MPUMEHEHHIO HOPMBI I'PaKIAHCKOTO MpaBa O
JIOTOBOpPAX, B TOM YHCJIE IIPaBuiia 0 CBOOOJIE TOrOBOPa, KOTOpast BKIOYAET B cedst cBOOOIY
BBIOOpa yCIOBHH JOroBOopa. BakHO TOJYEpKHYTb, UYTO «IpaBO Ha CBOOOAY TIpHU
3aKJIIOYCHWH JIOTOBOpa SBISIETCS OJHMM U3 (DYHIAMEHTAIBHBIX SIBICHHH PAa3BUTHSA
ropuaudeckoil meicau» [3]. Ilpu 3TOM TEKCT MHUPOBOTO COTJIAIIEHUS MOXET COIEP)KaTh
mo0bIe HE MPOTUBOPEYALINE 3aKOHY WM MHBIM IIPABOBBIM aKTaM YCJIOBHS, XOTS M JIOJDKCH
coJiepkaTh 00s13aTeIbHBIE 3JIEMEHThI, YCTAaHOBJIEHHBIE IMTPOLECCYATbHBIM U CIEIUAIBHBIM
3aKOHO/IaTEIbCTBOM.

3aKIroueHne MUPOBOTO COTJIAIICHUS! MOXHO CUUTATh OCHOBHBIM YCIEIIHBIM MPaBOBBIM
pe3yabTaTOM NPUMHPHUTENBHOM mpouexypel. B ommmume ot cymeOHOro cmocoba
paspeleHnsl CIopoB, TI€ MTOTOM IIPOIENYpHl SBISIETCS CydeOHOE pelIeHHe, B paMKax
AIBTEPHATHBHOIO  CIOcO0a paspelieHHss CIIOPOB, IPUHATHE WTOTOBOTO  PEILEHHMs
MIPUHAJUISKUT CAMHM CIIOPSIINM, a HE BHEITHEMY, 110 OTHOIIEHHUIO K CAMOMY CIOPY, OpraHy
rocyJapCTBEHHOH BiacTu — cynay. Tak, 3axitodasi MUPOBOE COTJIAIIEHHE, CTOPOHBI aKTOM
COOCTBEHHOM BOJIM BBIPAXKAIOT COTJIACHE IPEKPATUTD IIPOU3BOJICTBO MO TAKOMY CIOPY.

Takum 00pa3oM, MHPOBOE COIJIAIIEHHE IIPEJCTABISET COOOH COIJIAalIeHHe CTOPOH,
KOTOPBIM YCTAaHABIMBAIOTCS WX IpaBa M OOA3aHHOCTH, SBISAACH YCIOBHUEM IMPEKPAIICHHS
criopa. 3aKIIOYeHHE MHPOBOTO COTJIAIICHHS ITOJYEPKUBACT IMPHUHIMI JOOPOBOJIHHOCTH,
JIMCIIO3UTHBHOCTH — CTOPOHBI MPUXOIAT K NPUEMIIEMBIM JUISi HUX YCIOBHSIM, K
KOMIIPOMHCCAM, YTO HEMPEMEHHO SBISETCS YCIEIIHBIM DPE3yAbTaTOM HPHMHPUTEIHHOU
MIPOLECYPHI.
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«THE NATIONAL SPIRIT IS THE WAY TO WORLD HEIGHTS» —
THIS IS THE MEANING OF THE ROOT WORD «PATH» IN A
LESSON ON KYRGYZ LANGUAGE AND LITERATURE
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Abstract: This article examines the relationship between the Kyrgyz language and Kyrgyz
literature and their role in preserving the national spirit. The types of oral folk creativity,
including lyrical, epic, and didactic genres, are analyzed as important means through which
the history, culture, worldview, and spiritual values of the people are transmitted from
generation to generation. The study also highlights the importance of integrating the Kyrgyz
language and literature in the educational process in order to develop students’ national
consciousness, strengthen their historical memory, and enhance creative thinking. Special
attention is given to the use of modern interactive methods and digital technologies in
teaching. The article concludes that the study of the Kyrgyz language and literature is an
essential tool for preserving the national spirit and promoting it at the global cultural level.

Keywords: kyrgyz language, kyrgyz literature, oral folk art, folklore, national spirit,
national culture, education, integrated learning, upbringing, worldview.

«HAIIMOHAJIBHBIN TYX — TYTh K MUPOBBIM BEPIIIMHAM»
— TAKOBO 3HAUEHUME KOPHEBOI'O CJOBA «I1YTbh» B YPOKE
KBIPI'BI3CKOI'O SI3bIKA U JIMTEPATYPBI
XaauiaoBa T.T.l, Hacupuannona Y.K.z, Kenodexona K.3,
Alauranap Kbi3bl Al

Xanunosa Typoyeyn Tawnonomosna - Kanoudam nedazo2uteckux Hayx,
’Hacupudunosa Yaykoy6y Koukoposua — acnupanm
$)Kenberosa Kaiipunca - mazucmpanm
“A60uzanap keizei Aiinepu - mazucmpanm
Bamxenckuil cocyoapcmeeHHblll yHugepcumen,

2. bamken Kvipevisckas Pecnybnuxa

AnHomayua: 6 OaHHOU CMambe PacCMAmMpUeaemcs 63auUMOCEa3b KblP2bl3CKO20 A3bIKA U
KbIP2bI3CKOU JUMEPamypbl U UX poib 8 COXPAHEHUU HAYUOHANbHO20 0yXd. Ananusupyiomcs
8UObl  YCMHO20 HAPOOHO20 MEOpHecmed, makue KAk Jupuyeckue, dnuveckue u
oudaxmuueckue JHCaupuvl, yepe3 Komopwvle nepedaromcs UCmopus Hapood, €20 Kylbmypd,
MUpo8o33peHue u OyXosHble YeHHOCMU U3 NOKoNeHus 6 nokonenue. Taxce packpeisaemcs
3HaueHue UHMe2payuu Kbipebl3cK020 A3bIKA U JUMEPAmypbl 8 00pa308ameibHOM npoyecce
0na hopmuposanus HAYUOHAILHO2O CAMOCO3HAHUS YHAWUXCA, VKPENAEHUs UCTNOPUYECKOU
namamu u - pazeumus  meopueckozo Mmuiuinenus. Ocoboe eHumanue yoensemcs
UCNONIb30BAHUIO COBDEMEHHBIX UHMEPAKMUBHBIX MEmO0008 U YUPPOGLIX MEXHONOUL 8
npenodasanuu. B pezyrsmame 0enaemcsi 6bi600 0 MOM, MO U3YyUeHUe KbIPebl3CKO20 A3bIKA
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U IUMepamypuvl AGNAEMCA 8ANCHLIM CPEOCMBOM COXPAHEHUs HAYUOHANLHO20 OYXd U e20
NPOOBUINCEHUSL HA MUPOBOM KYTIbIYPHOM YPOBHE.

Kniouesvle cnosa: Kvipevlsckuii A3bIK, Kblpebl3CKas Jumepamypd, YCmHoe HapoOHoe
meopuecmseo, (QONbKIOP, HAYUOHAAbHBIL OYX, HAYUOHANbHAS KYIbMmypa, obpazosaue,
unmezpayus 00yueHus, 60CRUManue, MUpogo33peHue.
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Language is a tool for human communication. Through the sounds of the language,
lexical units are expressed and perceived by those who listen, and communication and
understanding between people take place. The general vocabulary of the Kyrgyz language is
formed by the universal vocabulary, which is understandable to all speakers of the Kyrgyz
language, regardless of their location, the nature of their work, and the characteristics of
their living conditions, and serves as a tool for communication.

The folk oral creativity of the Kyrgyz people is most often taught through the subject of
literature. All folk oral works are spoken in the language of each people, and their
educational value is also very strong. The main means that distinguishes nations from each
other is language. Through language, a nation can introduce its identity to other nations and,
through language, pass on its culture, national characteristics, and valuable heritage to future
generations as a legacy. Without language, a nation cannot explain or show its worldview,
inner feelings, culture, history, traditions, customs to others. If we can distinguish animals
from each other by their external structure and appearance, we can distinguish people from
their nationality by the language they speak and the clothes they wear. Therefore, we can
glorify the spirit of the nation through language and literature.

With the development of modern technology and the digitization of everything, it would
be a great contribution to the development of the language if we planned lessons with the
integration of literature with the aim of language development, not lagging behind the times.

Folk oral creativity was called folklore in 1947 after the proposal of the English scientist
W. Thoms. This is called "folk knowledge, wisdom" in English. Folk oral creativity is
divided into the following types according to its life function and performance
characteristics:

1. Lyrical type - all genres of folk songs: arman, koshok, jaramazan, jar-jar, adashil,
game songs, kirne songs,

akynek, labor songs.

2. Epic type - includes epics, fairy tales, sayings of scholars, genealogies, myths,
legends, oral narratives.

3. Didactic type - includes proverbs, sayings, riddles, art-prayer songs, terme songs.

Folk oral creativity describes the language, history, customs, traditions, used items,
national food, worldview, thoughts and wishes of the people and transmits them orally to
subsequent generations. For example: Kyrgyz folk tales, epics, epics describe the soul of
the nation, the psychology of the people. Folk songs, rituals, and traditions reflect the
experiences of the Kyrgyz people and the history of the people. Integrating the Kyrgyz
language with Kyrgyz literature together is a way to glorify the spirit, blood, and vibrant
history of the nation to other nations, elevate it to the heights, and irrigate future
generations with a vibrant language. The Kyrgyz language and Kyrgyz literature are a
mirror of the spirit, history, and culture of the nation. Through these two subjects, we can
show students the entire world that our ancestors went through. By comparing the past
and the present, we can enter the souls of students and awaken them by discussing the
questions: What have we achieved? Where are we going? What are we failing to develop?
With them, we can get detailed information about what goals we set for ourselves, what
thoughts the students have, and what plans they have made for the future and developed
ways to achieve them. Although we say that the language should be developed, if such
thoughts do not exist in the inner feelings of students, it will be difficult to implement it.
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If they themselves have developed plans and mechanisms for their implementation
through comparison, then they will be passionate and work hard to implement them.

The Kyrgyz language and literature are a mirror of the spirit, history and culture of the
nation. Centuries-old oral creativity, including the epic "Manas", traditional songs and
literary works have passed on the worldview, thoughts and desires of the people from
generation to generation, preserving their national identity.

By integrating Kyrgyz literature and the Kyrgyz language, students can gain the
following:

1. Spiritual wealth: Oral creativity (fairy tales, epics) and written literature are a valuable
heritage that describes the soul and psychology of the nation. For example, through fairy
tales, students are educated and help to grow by replacing bad habits with good ones. And
through inventing fairy tales, a child's thinking ability increases, and they can distinguish
between good and bad things happening around them. Kyrgyz people widely use fairy tales
in raising children.

2. Historical monument: Labor songs, rituals, the Manas epic and other epics reflect the
historical path of the people. For example: Labor songs are lyrical songs sung during the
labor process in folk oral literature. The main purpose of labor songs is to ease the hard
work of the people, support the tools of labor, and express people's hopes and wishes for the
results of labor. The first examples of labor songs of Turkic tribes are given in the work
"Collection of Turkic Languages" by Mahmud Kashkarlyk. Labor songs are the most
ancient manifestation of oral creativity. Labor songs were created according to the types of
work. They were performed during hunting, cutting and sewing clothes, grinding, sowing
and threshing, when milking cows, and herding horses, according to the nature and rhythm
of those works. Labor songs are characterized by a short rhythm, clear rhyme, various
additional descriptions, and melodiousness, and are often performed in a collective manner.
The most famous labor songs are “Op Maida”, “Bekbekey”, “Shyrildan”, “Ton Chik”. [1]
These songs reflect the life and aspirations of the Kyrgyz people of that time.

3. Development process: Kyrgyz literature is nourished by folk heritage, develops along
with world literature, and is enriched in accordance with the new requirements of culture.

The main means of preserving the national identity, spiritual world, and historical
memory of each people is language. Through language, a nation passes on its culture,
worldview, and values to the next generation. Therefore, the concept of national spirit is
directly related to language and literature.

In the era of globalization, the issue of preserving national identity while entering the
world cultural space has become particularly relevant. In this context, the Kyrgyz language
and literature course is one of the main subjects that form the national consciousness of the
younger generation and at the same time lead to world-class thinking.

By integrating the Kyrgyz language and literature into lessons, the role of preserving the
national spirit and raising it to world heights is very great.

Language is the spiritual characteristic of the nation. The Kyrgyz language has been
preserving the history, traditions, and worldview of the people for centuries through folk
oral creativity and is passed on to future generations through performance. The character,
thinking system, and values of the people are reflected in the songs of countless poets, the
tales of storytellers, the songs of koshoks, and the epic "Manas" by manas poets. This is our
inalienable heritage, and it is our sacred duty to preserve it and pass it on to the younger
generations.

There are many languages in the world, but among them there are also languages that are
no longer used as the state language. And among those languages, the history of the
development of the Kyrgyz language is rich and multifaceted. Language norms formed on
the basis of oral creativity later developed through written literature, and today they have
acquired the status of a state language. The Kyrgyz language, as the state language of the
Kyrgyz Republic, occupies an important place in the socio-political, cultural and educational
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spheres. For this reason, we are proud to enrich the national heritage of the Kyrgyz people
without diminishing it and pass it on to the young generation who follow us.

Teaching the Kyrgyz language at school is not just teaching grammatical rules, it is a
process that develops the student's logical thinking, speech culture, and national
consciousness. Through language lessons, the student immerses himself in the spiritual
world of his people.

Kyrgyz literature is an artistic reflection of the spiritual history of the people. Its origins
go back to oral creativity. In particular, the epic "Manas" is a great artistic monument that
embodies the worldview, heroic ideals, and moral principles of the Kyrgyz people.

With the development of written literature, Kyrgyz literature has risen to a new
qualitative level. In the 20th century, Kyrgyz literature entered the world cultural space,
creating works that embody universal human values. In this regard, the works of Chingiz
Aitmatov are of particular importance. His novels and stories, reflecting national life at a
world philosophical level, have increased the international prestige of Kyrgyz literature.

In addition to providing students with aesthetic education, Kyrgyz literature also instills
moral values. Through the images of heroes, the younger generation is educated in
patriotism, humanity, and justice.

National spirit is the spiritual strength of the people, their self-confidence, and historical
memory. Only a people with a strong national spirit can find their place in the world cultural
space.

In the context of globalization, when the scope of use of some national languages is
shrinking, the development of the Kyrgyz language is of strategic importance. Through the
lessons of the Kyrgyz language and literature, students learn to deeply master national
values, as well as to respect other cultures.

To achieve global heights, a strong national foundation is necessary. Only a person who
knows his own language, literature, and history can be competitive in a global society.
Therefore, national spirit and world level are not opposing concepts, but rather
complementary categories.

The modern education system requires innovative methods. In the lessons of the Kyrgyz
language and literature, interactive methods and the use of digital technologies increase the
interest of students.

A competency-based approach is aimed at developing students' independent thinking,
analytical skills, and creative potential. The main task of the teacher is to convey national
content in a modern form.

In addition, teaching literary works in comparison with world literature expands the
student's worldview. This method allows combining national values with universal human
principles.

In conclusion, the Kyrgyz language and literature lesson is the main means of preserving
the national spirit and raising it to world heights. If the language is the spiritual foundation
of the nation, then literature is its artistic monument.

The main goal of today's education system is to educate a generation with a strong
national consciousness, respecting its culture and mastering world values. Therefore, high-
quality teaching of the Kyrgyz language and literature is an important condition for ensuring
the national future.
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MEAUIIUWHCKUE HAYKHA

ONTUMM3ALMSA XUPYPTUYECKOI'O JIEYEHUA ITIEPEJIOMOB
MNPOKCUMAJIBHOT' O OTAEJIA BEAPEHHOU KOCTHU
JlaBiatos B.H., TypcyHnos M.V

! Tagnamos Baxooup Habuswconosuu — doyenm,
’Typceynos Myxammadanu Yayzbex yenu — mazucmpanm,
Anoudicanckuil 20Cy0apcmeeHHblll MeOUYUHCKUL UHCIUMYm,
2. Anouoican, Pecnybauxa Y3oexucman

AHHOmayua: neperomvl NPOKCUMATLHO2O OmOend OeOpeHHOl KOCMmU Npeocmasiiiom
c0001i 00HY U3 Hauboee pacnPOCMPAHEHHBIX MPABM Y NOHCUTLIX NAYUEHMOB, BAUAIOUUX HA
MmobunbHocms U kavecmeo owcusnu. CoepemenHoe JieueHue GKIIOYAEm  PA3TUYHbIE
Xupypeuyeckue Memoobl: 0CMeoCUnmes, IHOONPOMe3uposanue U MUHUMATLHO UHBA3UBHbIE
mexuuku. Lleno cmamvu — npedcmasumv KOMNJIEKCHbI N00X00 K ORMUMUZAYUU
XUpypeu4eckozo iedeHus, Y4umuleaiowuii 603pacm, mun nepeioma, CocmosaHue KOCMHOU
mKanu u conymcmsyrowue 3aboneganus. Q0cyxicoaromes 6bl00p Memood JAeyeHus,
nOCIeONepayuonHas peadunumayus u npoQuUIAKmMuKa 0CI0HCHEHU.

Kntouesvle cnoea: nepeiom npokcumanibHo2o omoena 0eOpeHHOU KOCMuU, XupypeuuecKkoe

Jnledyerue, ocmeocuHmes, 3H()onp0m63up06aHue, MUHUMATBHO  UHBA3UBHASL  XUPYP2UA,
onmumu3ayusl.

OPTIMIZING SURGICAL TREATMENT OF PROXIMAL
FEMORAL FRACTURES
Davlatov B.N.l, Tursunov M.U.2

'Davilatov Bakhodir Nabizhonovich — Associate Professor,
2Tursunov Muhammadali Ulugbek Ugli — Master's Student,
ANDIJAN STATE MEDICAL INSTITUTE,
ANDIJAN, REPUBLIC OF UZBEKISTAN

Abstract: Proximal femoral fractures are one of the most common injuries in elderly
patients, affecting mobility and quality of life. Modern treatment includes various surgical
methods: osteosynthesis, endoprosthetics, and minimally invasive techniques. The aim of
this article is to present a comprehensive approach to optimizing surgical treatment, taking
into account age, fracture type, bone tissue condition, and comorbidities. The choice of
treatment method, postoperative rehabilitation, and complication prevention are discussed.
Keywords: proximal femur fracture, surgical treatment, osteosynthesis, endoprosthetics,
minimally invasive surgery, optimization.

Beenenne

[lepenoMbl mpokcHMambHOTO oOTAena OeapeHHON KocTH (OeIpeHHOW MeHKH W
BEPTEIbHON 00JIaCTH) — aKTyasibHas mpodiieMa OPTONeAuU U TpaBMartojoruu. OCHOBHBIC
TIPUYUHEL

. IToxui10#1 BO3pacT U 0CTEONIOPO3

. Bricoko3aHepreTnyecKue TpaBMbl Y MOJIOIBIX TAIIUEHTOB

. [lageHusi, CIOPTUBHEBIC U OBITOBBIC TPABMBI

OTH TepenoMBl COTIPOBOJKIAIOTCS BBICOKOW 3a00JI€BaeMOCTBI0O M  CMEPTHOCTBHIO,
OCOOCHHO TIpH HECBOCBPEMEHHOM WIIM HEAaICKBAaTHOM JiedeHHH. OCHOBHBIC IICITH
XUPYPrUIECKOTO BMEIIATENbCTBA:

1. Boccra"oBiaeHre aHATOMHH KOCTH
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2. ObecnieyeHue CTaOMIBHOCTH VISl PaHHEH Harpy3Ku
3. MuHuMUH3auus nocieonepauoHHbIX OCI0KHEHUN
CoBpeMeHHass TpakTUKa TpeOyeT WHIAMBHIYATbHOTO TMOJIXOJa ¥  ONTHMHU3AIUH
XUPYPTAYECKAX METOJIOB.
Knaccugpukayus nepenomos
1. Ilepenomul wetixu 6eopa
Garden I-1V knaccuduxanus:
I — HenoHbIN, CTAOUITBHBIN
II — HEmoJHBIN CO CMEILIEHHEM
1] — monHEBIN, YaCTUYHO CMEIIEHHBIN
° IV — monHbBIH, TOTHOCTHIO CMEIIEHHBIA
Knunuueckoe 3snauenue: crerieHb CMELICHUS ONpe/IeIsIeT HE0OX0AMMOCTD OIIEPaTHBHOTO
BMEIIATEIbCTBA U METO (PHKCALHH.
2. Bepmenvnvie nepenomul (intertrochanteric)
e  AO/OTA xnaccudpukamus: A1-A3
o Al — cra0mibHBIC
o A2 — HecTaOWIBHBIE C YACTHYHBIM CMEIICHUEM
o A3 — TIOTHOCTBIO HECTAOMIIbHBIC, MHOTOOCKOIHYATHIC
3HaveHre: HecTaOWIIbHBIEC TIEpPeTOMBI TPEOYIOT OoJiee HAICKHON (PHUKCAIIMM U YacTO —
HHTPaMEAYJUIPHOTO OCTECOCHHTE3A.
XUpYypruuecKrue METO bl JICUCHUS
1. Koucepsamueroe neuenue
e  lcrmomp3yercss NMpH MHHHMAIBHOM CMEUICHHH WM BBICOKOM XHPYPTHUECKOM
pucke
e  MeToapl: IMMOOMIH3ANNS, TPAKIH, 00€300IMBaHIe
e  Hepocrarkm: mmTensHas HWMMOOWNH3anmus, Tpom003, arpodus MBI,
3aMeJJICHHOE BOCCTAHOBJIEHUE
2. Ocmeocunmes
1. Buympuxocmmvle 6uHmbl U NIACMUHbI — OCHOBHOW METOA OIS CTaOMIBHBIX
IIepeIoMOB
2. Humpamedyinaprule 26030u (IM nails) — TpeAmouTHUTENBHEI IPH HECTAOMIBHBIX
BEPTENILHBIX TIepeIoMax
3. Ilpeumywecmsa: coxpaHeHHe aHATOMHUH, BO3SMOXXHOCTh paHHEH HArpy3KH, MEHBIIIE
TpPaBMBI MATKHX TKaHEH
Knunuuecxuii npumep: Tlament 68 ner ¢ Garden 111 nepenomom ieiiku 6enpa. Beiopan
OCTEOCHHTE3 JBYMs KaHIOJNHPOBAHHBIMA BHUHTaMHU. [locTomepanioHHO — paHHAA
BepTUKAIN3aLUs U HU3HOTEpaIHs, TOJHOE BOCCTAHOBJICHUE (DYHKIIMHU uepe3 8 Heleb.
3. Duoonpomesuposarue
o [emuapmponnacmuka: 3aMeHa TOJIOBKH OeJpa, Jallle y MOKIIIBIX MaIleHTOB
o TomanvHoe >HOONpomesuposaHue: TPU TOBPESKICHUH CYCTaBHOTO XpAIla N
KOMOHWHHUPOBAHHBIX TIEpEIIOMax
o [lpeumywecmsa: HeMemIeHHas (pyHKIIMOHAIBHAS Harpy3ka, HU3KAN PHCK HEKpo3a
TOJIOBKH OeJpa
4. MunumanvHo uneasueHvie Memoosl
e  TlepkyraHHOE BBEICHUEC BHHTOB
e  MuHUMaJIbHBIC pa3pe3bl, YMCHBIICHAE KPOBOIOTEPH
e  BBICTpOC BOCCTAHOBIICHHE, MCHBIIIAS MOCICOTICpAIIMOHHAS 00JIh
Dakmopvl ONMUMU3AYUU XUPYPULECKO2O0 Ne4eHUs
1. Bospacm nayuenma: TIOKWJIBIC Yalle TPEOYIOT YHIOTPOTE3NPOBAHHUS, MOJIOIBIC —
COXpaHeHHEe KOCTH
2. Tun nepenoma: HeCTaOWIIBHBIC MEPEIOMBI TPEOYIOT HAAEKHON (UKCAIINH WITH
MIPOTE3UPOBAHHUS

43



3. Cocmosnue kocmHOU MKAHU: OCTEONOPO3 TPEOYEST YCHICHHOH (pUKCaIUK

4. Conymcmeyrowue  3abonesanus:  KapAHOJIOTHYECKHE W METaOOJMYECKHE
MIaTOJIOTMH BJIMSIIOT Ha 00bEM BMEIIATENbCTBA H aHECTE3HIO

5. Paunas peabunumayus: TpemOTBpalIieHHe TpoMO0IMOONMMi, KOHTPAKTYp U
YCKOPEHHE BOCCTAHOBJICHHS

Ilocneonepayuonnas peabunumayus

e (-3 Oendb: BepTUKAIU3ALINS, JbIXaTEIbHAs THMHACTHKA

. 4—14 Oenv: TIOCTETIEHHAS! HArpYy3Ka, (ruznoTepanus

o 2-8 mHeldenu: YyBenwdcHHE QYHKIUMOHANbHOW Harpysku, JIOK, xomsba c
MOIIEPIKKOU

e 8-12 nedenw: ONHAS HArpy3Ka, BOCCTAHOBIICHUE MBIIIEYHON CHIIBI

OcnooicHenus u ux npoghunaxmuxa

Ocnoscnenue Ipogunaxmuxa Ilpumeuanue

Wudexuns IMpodunakruyeckne anTHOMOTHKK |CHIDKEHUE prcka 10 1-2%

Hecpamenue /] N Konrtpons N0CIeoNepaluOHHON
[IpaBrUITBbHBII TONOOP (PUKCALTUH

MajiocpalieHue BU3YaJIH3aLUH
AHTHKOATryJISTHTBI QHHSIS

TpomboaMO0Hs Y ’ p OCOOCHHO Y MOXKUIIBIX
MOOMITH3AIUS

Hapymienue ¢Gynxuyn|/dusnoTepanys, WHAUBUAYaNIbHBIH|KOHTpOIB (YHKIIMOHATIBEHOTO

cycTaBa poTe3 BOCCTaHOBIICHHS

BriBOABI

1. OnTUMHU3alUsl XUPYPrUYECKOTro JeYeHUs] TpeOyeT WHAMBUIYAILHOIO IOJIXOla C
Y4eTOM BO3pacTa, THUIA TIEPEIOMa, COCTOSHHWS KOCTHOM TKaHW M COIYTCTBYIOIIMX
3a00JIeBaHUH.

2.  DHIONpPOTE3UPOBAaHHE M MHHUMAIbHO HHBAa3UBHBIE METOABl  YCKOPSIOT
BOCCTAHOBJICHHE U CHID)KAIOT OCJIOKHEHHS.

3. Pannss pea6nnnTauHﬂ n MyHI)TI/I]lI/ICHI/IHHI/IHapHBIﬁ noaxoaQ IIOBBIIAKOT
(YHKIMOHATBHBIC PE3YIIbTATHI.

4.  KoHTpoib mOCIEONEpallMOHHBIX OCJIOXHEHHH 00s3aTeleH Ui J0JITOCPOYHOTO
ycriexa JIedeHusl.
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MEJIUKO-BUOJIOTUYECKHUE JETEPMHUHAHTBI
CTOMATOJIOT'HYECKOT O 31O0POBbBA Y
MPO®ECCUOHAJIBHBIX CIOPTCMEHOB U ITPO®PUTAKTUKA
C IPUMEHEHUEM BUOJIOTMYECKHA HEUTPAJIbHBIX
CPEACTB
Cadapaianen ®.P., Taxxkues JI.T'.% I'yceitnoBa 9.}

'Cagpapanues apud Pacum oznbl - doyenm, KaHOuOam MeOUYUHCKUX HAYK,
’Tadoicues Jocasanwup Taxpamar ozn - Qoyenm, KaHOUOAm MeOUYUHCKUX HAVK,
r yeetinoga Yewms baxadyp Kuvi3vl - accucmenm, KanouOam MeOUYUHCKUX HAYK,
rkageopa «Opmonedudeckas cmomamonocusy,
A3epOaiiodcancKuti MeOuyuHCKuil yHusepcumen,

2. baxy, Azepbaiiooncanckas Pecnybauxa

Annomayun: nosvluleHue Kaiecmed JCUHU NPopheccuoHaIbHbIX CHOPMCMEHOE HANPIMYIO
CBA3AHO C CUCMEMHbIM MOHUMOPUHSOM 00We20 U CMoMamosiocuiecKkoeo 300P08bsl,
8KI0YAs NpoQurakmuxy Kapueca u napoooumonamui. Ilo aumepamypHoimM OaHHLIM,
c8e0eHUsi 0 pACnPOCMPAHEHHOCMU CIOMAMON0SUYECKUX 3a001e8aHUll y  INUMHBIX
cnopmemenog ocmairomcesi ppaemenmapuvivu [1-3]; npu smom Ha (oHe uHMEHCUBHBIX
MPEHUPOBOK B3AUMHO YCUNUBAIONCSL IK302€HHbIE (DAKMOpPbL (CHOpMUGHblE HANUMKU C
Huskum pH, yeneeoowvle cenu, o0bOe3godcusanue) u HOO2eHHBlE (hakmopuvl (cmpecc-
20pMOHANbHbIE peaKyuu, U3MeHeHUus cocmasa cuionsl). [Jocmynusie xumuyeckue cpeocmeaa
HEpeoKo Couemarom aHmucenmuieckoe/npomugo8oCnaiumenbHoe oelicmsue ¢ pUckom
MOKCUKO-ANIEPSUHECKUX  PeaKyuti, NOdMoMy 603pacmaem uHmepec K OUOlI02UYecKu
Helimpanvubim nooxodam [9-11]. Hacmoawaa paboma, OCHO8AHHAA HA KIUHUYECKOM
HabmoOeHuu  Cnopmcmenos-eounobopyes  (n=51),  oyenusaem  spgexmusnocmo
annauxkayuti nponoauccooepicawjeco 2ens («Anubanvsam-1») 6 cocmage nodoepaicusaioujeti
mepanuu nocie npogeccuoHANbHOU eucuensvl u canayuu. Ilokazamenu KmOUAIU UHOEKC
nanéma Silness—Lde, undexc kposomouusocmu no Mionnemany—Koyaany u ckopocmo
@onosoii canusayuu oo/nocne Kypca neuenus. Ilo umoeam emewiamenbcmea OmmedeHo
docmogeproe  yIyuuenue — SUCUCHUYECKUX — UHOEKCO8,  BbIPAJICEHHOe — CHUICEHUE
Kposomoyugocmu u, npu aézkom  XITl, ysenuuemue ckopocmu — caru8ayuu.
Cucmemamuzayus 0aHHLIX NOOMEEPICOAEm YerecoodPA3HOCHb GKIIOUEHUS OUOI0SUYECKU
HelmpanbHblx cpedCcmes 8 NpoPUIAKMUIecKue npocPaMMbl sl CHOPMCMEHO8 NPU YCI08UU
PezyIsAPHO20 CIOMAMONIOSULECKO20 KOHMPOJIAL.

Knrwuegvle cnosa: cnopmcmenvi;, CMOMAmMoONO2UYECKoe 300p08be; Kapuec, NnapoooHn;
Silness—Loe; Mrwonneman—Koysnn;,  canugayus;,  cnopmusHvle HANUMKU, — NPONOTUC,
Anubanvzam-1, npoguraxmuxa.

MEDICAL-BIOLOGICAL DETERMINANTS OF ORAL HEALTH IN
PROFESSIONAL ATHLETES AND THE EFFECT OF A
BIOLOGICALLY NEUTRAL TOPICAL REMEDY
Safaraliev F.R., Hajiyev J .G.2, Huseynova Ch.B.’

!Safaraliev Farid Rasim oglu - Associate Professor, Candidate of Medical Sciences,
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Abstract: Enhancing the quality of life in professional athletes requires structured
surveillance of general and oral health. Evidence on the prevalence and severity of caries
and periodontal conditions in elite athletes is still fragmented [1-3]. Under high training
loads, exogenous factors (acidic sports drinks, carbohydrate gels, dehydration) interact with
endogenous changes (stress-hormone responses, salivary composition shifts), potentially
impairing hard and soft oral tissues. Because commonly used chemical agents may combine
antiseptic/anti-inflammatory actions with toxic-allergic risks, biologically neutral adjuncts
have gained attention [9—11]. This study summarizes clinical observations in combat-sport
athletes (mn=51) and evaluates a propolis-containing gel as supportive care after
professional oral hygiene and sanitation. Outcomes included the Silness—Lée plaque index,
the Muhlemann—Cowell gingival bleeding index, and resting salivary flow before and after
treatment; significant improvements were observed. The findings support incorporating
biologically neutral adjuncts into preventive programs for athletes.

Keywords: athletes; oral health; caries; periodontium; Silness—Léoe; Muhlemann—Cowell,
salivation; sports drinks; propolis; Apisalgel-1, prevention.

BBenenue. CropTuBHas pe3yIbTAaTHBHOCTh TECHO CBSA3aHA C COMATHYECKUM W
CTOMAaTOJIOTHYECKUM OJ1arornoirydrneM crioprcMeHoB. [Ipu nedunnTe miaHoBBIX OCMOTPOB U
JFICTIAHCEPHOTO HAOJIOZCHUS TOBBINIACTCS PHCK XPOHU3AIMM OYaroB OJOHTOTEHHOI
nHQEKIMK, BIUAIONIMX Ha KAadeCTBO JKH3HM U TPEHUPOBOYHBIM mpomecc [1-3].
JIOTIONTHUTEIBHBIN BKIIAJ BHOCAT AUETHUECKHE NMPHUBBIYKHU (YaCThIEe YIIIEBOIHBIC MEPEKYCHI,
KHUCJIBIE CIIOPTUBHBIC HANWTKH), a Takke 00e3BOKMBAaHHE, MPUBOMAIICE K CHIDKCHHUIO
OydepHoil EMKOCTH 1 3aIIUTHBIX CBOUCTB CItoHBI [4—5,7—8]. Ha aTOM (hoHE jornueH nouck
IAIAIIAX CPEICTB MPO(PHUIAKTHKH, COMOCTABUMBIX TO (GEKTHBHOCTH € TPaIUIIHOHHBIMA
MOIX0IaMH, HO ¢ OoJiee OaronpusiTHBIM poduiiem Oe3omacuoctu [9—11].

Kpamxuit 0630p aumepamypol

Ob6oOmaromue paboTel MOJUEPKUBAIOT BBICOKYI0 Harpy3Ky CTOMAaTOJIOTHYECKON
MATOJIOTMH y O3JUTHBIX M IOHHOPCKUX crmoprcMeHoB [1-3]. Cucremaruueckue 0030pHI
ONHCHIBAIOT JPO3WBHBIN TOTCHIHANT CIIOPTUBHBIX W  JHEPreTHYSCKHX  HAIHUTKOB,
MPUBOJSIIUI K UCTOHUCHHIO dManu [4—5]. V3MeHeHus cocTaBa CIIOHBI IPU (DU3HUYCCKOM
Harpy3Ke ¥ BOCCTAHOBJICHHH OOCY)KIAIOTCA KaK MOTEHIMATIbHBIC MapKEPHI CTpecca U prcKa
[6-7]. HappatuBHBIC W KJIMHHUYECKUEC DPAOOTHI MO IPOTIOJIHCY PACCMATPUBAIOT €ro Kak
JIOTIOJTHEHHE K HEe XUPYPTHUECKOH MapooHTaIbHOM Tepamwn [9—11].

Lens uccjeroBaHusA — OICHUTH MPOMOUITAKTHICCKYIO () (HEKTHBHOCTH OMOIOTHICCKH -
HEHTPaJIbHOIO MECTHOTO CpEJACTBa (amIuiMKanuu reis «Anubainb3aM-1», BKIIOYAIONIETO
TIPOTIONIHIC + PACTUTENFHOE MAClO) y MPO(eCCHOHANBFHBIX CIIOPTCMEHOB TIOCIIE TTPOBEACHUS
po(eCCHOHATBHON TUTUEHBI U IUTAHOBOW CaHAIWK MOJIOCTH PTa.

Jna peanuzayuu yeau cmasuiucs KOHKpemubole 3a0ayu.

-CPaBHUTH TNOKazaTean WHIeKca Hanéra Silness—Loe m MHIEKca KPOBOTOUHMBOCTH IO
Miomnemany—Koyamty 10 u mocie Kypca JIeueHus;

-OIICHUTh M3MEHEHHS CKOPOCTH (POHOBOM camMBanuu Kak (PyHKIMOHAIBHOTO MapkKépa
COCTOSIHUSI CITFOHHBIX KeJE3;

-COTIOCTaBUTh BEIHYMHY dPPeKTa MEKAY KIMHHYSCKHUMH TOATPYIIIAMH: WHTAKTHBIHA
MapOJIOHT, XpOHUYECKHi KaTapaibHbld THHIUBUT (XI'KID'), nérkas creneHb XpoHHYECKOTO
reaepanu3oBanHoro napogontuta (XI'TI);

-3aduKCcHUpOBATH MEPEHOCUMOCTH U 0€30MacHOCTh Kypca.

PaGouass rmmote3a:  BKITIOYEHHE  OMOJOTHYECKH-HEHTpPANbHOTO  CpeAcTBa B
MTOIICP)KUBAONIYIO TEPAIUIO, CHU3UTh BOCIAIHMTEIBHEIC NPOSBICHUS B ITapOJOHTE
(KpOBOTOUMBOCTh), YJIYYIIUTh TUTHCHHYECKUW cTaTyc (MO MPUHATOM B MPOTOKOJIE
TpakToBKe MKaibl Silness—L0e) W HOpManM30BaTh CIIOHOOTACICHHE Yy TAIUEHTOB C
BOCHAJIMTEIbHBIMA U3MEHEHUAMH, IIPU COXPAHEHUHU XOPOIeil TepeHOCHMOCTH.

MaTtepuajbl H METOAMKA
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B wucciaemoBanue ObUIM BKJIFOUEHBI 51 CrOpTCMEHOB-eIuHOOOpIEB. [l aHAIMTHKU
TIAIMCHTHI OBLTH PAacIpeesICHbI IT0 CTOMATOJIOTMYECKOMY CTaTyCy Ha TPH IOATPYIIITEL:

-C MHTaKTHBIM NapoJOHTOM — n=20;

C xpornyeckuM KaTapanbHbIM THHTHBATOM (XI'KI') — n=16;

C XpOHUYECKAM TeHEPATH30BaHHBIN MapoJOHTUTOM Jierkoi cremeHu (XI'IT) — n=15.

Kpumepuu exniouenus: Bo3pacT =18 15eT; perymsapHBIi TPEHHUPOBOYHBIN UK
OTCYTCTBHUE OCTPHIX HH(DEKINH ITOIOCTH pTa.

Kpumepuu uckmouenusi: ajuieprus Ha NPOJYKTHI MYEIOBOJICTBA; NMPHEM CHUCTEMHBIX
aHTHOMOTHKOB/TTIIOKOKOPTUKOCTEPOUAOB B mocienaue 30  1gHel;  BBIpakeHHBIE
COMaTHYECKUE EKOMITEHCAIHH.

Jnsi comoCTaBieHHsT HCXOIHOTO THIMEHMYECKOTO (DOHA KCIOJIb30BATUCH JaHHbBIC
KOHTPOJNILHOH  TPYIIBI  TPAKTHYCCKH  3AOPOBBIX  JUI, HE  3aHUMAONIUXCS
npodeccroHanbHbBIM criopToM (cM. Puc. 1).

CU%TQGHHHE FUFWEHB! MONOCTWA PTa ¥ CNOPTCMEHDE N0 BO3PACTHLIM FRYNNam

BN CNOETCREHLE
7 g EoMTpon

i

E -0 Pt b
a ] a ]

IWrneHwseckiA nugexe (Bannw)

2
[

0.0

L= MNpodwec cnoHans Betepatis

B Fopome g Cnoontiehy

Puc. 1. Cocmosinue nonocmu pma y cnopmemenos (UI)6 uccnedyemvix epynnax.

Bmewamenvcmeo. Bcem  ydacTHMKaM — Tepell  HA4ajJOM  Kypca  BBITIOJIHEHBI
npodeccroHa bHasl TUTHEHA W IUIaHOBasi caHauus. Jlanee Ha3HA4YeHbI ANIUIMKALUHM Tels
«Ammbanp3am-1» (BKITIOYAIONIMIA MPOIOIUC + PACTUTEIFHOE MAclio) Ha MapJicBbIe/BaTHBIC
TaMIOHBI 110 CTAHIAPTHON MHCTPYKUMHU Ipou3BoauTensi. Kypc npumMeHeHns— eXeJHeBHbBIC
amuMKanuu ¢ skcrosumuein 10—15 mun, He MeHee 10 gHEH (B paMKax IMOAICPKUBAFOIICH
Tepanuu). [laiueHTtaM BBIJAHBI NMHCbMCHHBIC PEKOMCHIAIMK IO JOMAIIHEH TMTHCHE W
PeXKUMY TUTAHUS/ THIPATAIIHH.

Ouyenka ucxo0os.

WNnpekc manméra Silness—Loe (1964), omeHka B mpummeedHod 30HE IO YETHIPEM
MTOBEPXHOCTSIM 3y0a ¢ yCPEeTHCHUEM T10 TIOJIOCTU PTa.

Wnpexke xpoBotouuBocTH 1o Mrommiemany—Koyamny — peakuus IecHEBO 00po3abl
TIPH CTAaHJAPTHOM 30HIUPOBAHNHN/HAIABIMBAHUH HA COCOUCK.
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Tabnuya 1. H3menenue cocmosinus opeanos u mrkaueti nojiocmu pma y npogheccuoHaibHbix
CHOPMCMEH08, 00 U NOCIe NPUMEHEHUs. DUON0UYeCKU-HelIMPATbHO20 Npenapamd.

T L - [P ——
Frams nalnEgsHES . T T T
[T —— Msiimmie Mt
A T Fausenie LK Mawmsiiie ¢ KOM T Maismsite @ KET | Maimai v o KO0
LETEIE TR m=ll) (m=18) g un Ve Im=18) Im=18)
|me=30) Im= 383

IIpoyedypul usmepenuii. OCMOTPBI IPOBOMIM B TIEPBOH MOJIOBUHE IHS OHUM U TEM K€
0o0y4eHHBIM HccrnenoBareneM. [lepen BU3UTaMU YYaCTHUKH BO3AEPKHMBAINCH OT NpHEMaA
IIUIIY 1 HAUTKOB (KpoMe BOAbI) He MeHee 60 MUHYT.

Silness—Loe n Mriomteman—Koyamn (UKCHPOBAIUCH TPH OJMHAKOBOM OCBELICHUH W
CTaHAAPTHOM 30HANPOBAHHUH.

Canusayusi NalMEHTHl B TIOJIOKEHUH CUJsl COOMpal HECTHMYJIMPOBAHHYIO CIIOHY B
TEUYCHHE 5 MUHYT B TpaIynpOBaHHYIO IPOOUPKY; 0OBEM NENMIN Ha 5 ¥ MOTyJalid 3HaYeHUE
B MJI/MMH. l3MepeHus BBINOJHSIIMCH A0 Hayaja Kypca W Iocie ero 3aBepuieHus. s
KOHTPOJI BIHSIHUS HAarpy3kKH y 4YacTH CIHOPTCMEHOB JIOMOJHHTEIBHO COOIIONANIOCH
O/THOTHITHOE TPEHHUPOBOYHOE OKHO NEPE/l BUSUTAMH.

bezonacnocmv  u  nepenocumocms. Bce HexenaTenbHbIE SIBICHHS M KaJoOOBI
¢UKCcHpoBaNNCh B WHIMBHAYyalbHON Kapre HaOmiomeHusa. Ocoboe BHUMAaHWE YICISIIH
MPOSIBJICHUSIM ~ TOKCHUKO-2JUIEPIMYECKUX peakuuii (3yd, JKKEHHe, THIepeMus, OTEK
cimsuctoif). OTMEHA Tepaniy JOIMYCKAIACh IPH JIFOOOM KITMHHYECKH 3HAYMMOM COOBITHH.

Cmamucmuyeckuil auanus.

UucnoBble JaHHBIE MpPEACTaBICHBI Kak M+m (cpeaHee + craHiapTHas oiuOka). J{is
MapHBIX CpPaBHEHMH «HO/TOCie» HUCIOoNb30BaiM  t-kputepuid CThIOJIGHTa; ypPOBEHb
sHayumoctt —  p<0,05 (B Tabnmme OTpaKeHbl  (HAKTHYCCKHE  P-3HAUCHUS,
npeumymiectBeHHO p<0,001). JIOMONHUTETHHO PACCUYUTHIBANUCH aOCOIIOTHBIC M3MCHEHUS
(A) u otHOcuTenbHble M3MeHeHHs (% OT HcXOmHOro). s TOBBIIEHHS TPO3PAYHOCTH
HMHTEPIIPETAN BCE UCXOAHBIC YNCICHHBIE 3HAUCHNUS MprBeaeHb! B Tabmuue 1, a cBoaHbIe
TpEeH/Ibl BU3yan3upoBansl Ha Pucynke 1.

Omuueckue acnexmoi. VlccnenoBaHuE BBIIIOJHEHO B COOTBETCTBUH C XEJIbCHHKCKON
JeKJIapanue; OT BCeX YYaCTHUKOB IOJy4eHO MHPOPMUPOBAHHOE 10OPOBOJIEHOE COTIacHe.
KoHduaeHmmanbHOCTh TaHHBIX COOTIOICHA.

Pe3yabTaThl.

1. Hcxoouvie pasnuuus u Mexczpynnogoe cpagheue

ITo naHHBIM MHIEKCHOW OLICHKH TUTHUEHBI MOJIOCTH PTa Y CIOPTCMEHOB BCEX BO3PACTHBIX
KaTeropuil 10 NOJJIEP)KMBAIONICH Tepanuy I[oKa3aTedu ObLUIM XyXKe, 4YeM Yy JIHIl
KOHTPOJLHOU Tpynmel. B Miaamelt Bo3pactHoi rpynme cpenuuit IP1 cocrasmn 2,040,027 y
cnoprcMeHoB —ammonentoB 1,840,017 (p<0,001), uto otpaxaer Ooiyiee BBIpaKEHHbIC
TUTHEHUYECKUE MPOOJIeMbl Y TPEHUPYIOIIUXCS JIUI[ Y)K€ Ha PaHHUX dTanax CIIOPTHBHON
kapbepsl (cM. Puc. 1). ¥V nun ¢ urTakTHRIM apogoHToM (n=20) moka3zatenu [PI no Tepanmu
obutn 0,30+0,011, 9yTo HaMHOTO Jy4Ille, YeM B APYTUX JBYX IpyIHax.

2. Hunamuxa unoexca Silness—Loe (mabn. 1)

[locne mnpoBeneHusi NnpodecCHOHAIBHOW THTHEHBI, CaHAMM M Kypca amluIMKaluid
OMOJIOTHYECKH HEHTPAIbHOTO IIpenapara BO BCEX KIMHUYECKHX IOATPYIIAaxX OTMEYeHa
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BBIDOKEHHAsI TOJIOKUTENNbHAST JUHAMHUKA TOKa3aTeleldl Mo TMPUHATOM B MPOTOKOJIE
WHTEPIPETAINH IIKAJIBL.

e VY I ¢ HMHTakTHBIM mapofoHToM (n=20) moxa3aremu I[Pl mocme 3aBeprueHus
7e4eOHO-TIPODUIIAKTUIECKUX ~ MEPOTPHATHI ~ M3MECHWINCH c 0,30+0,011 JI0
1,08+0,025(noutu B 3,5 paza (p<0,001).

e VYV juIi ¢ XpoHWYeCKUM KaTapaibHbiM TuHruButroM, XI'KI' (n=16) nokazatenu IPI
TOCIie 3aBepIIeHHUs JedeOHO-IPOQUITaKTHIECKUX MeponpuiTuii m3meHmwwcs ¢ 0,51+0,014
1o 1,35+0,016 (p<0,001).

e VYV Jull ¢ XpOHMYECKUM T'€HEPAIU30BAHHBIM MAapOJOHTUTOM JErkoi crenenu, XITI
(n=15) moxaszaremu IPI mocne 3aBepuieHHs JI€4EOHO-IPOPHUIAKTHUECKIX MEPONPUATHI
mmenmnucs ¢ 0,750,021 mo 1,69+0,026(p<0,001).

e Cragmaptaeie omm6Oku Manmsl (+0,011-0,026), uro yka3pIBaeT Ha OJHOPOJHOCTH
BBEIOOPOK M CTAOMJIBHOCTH TIOTYYEHHBIX OIICHOK.

3. Huoexc kposomouusocmu no Mioniremany—Koysnny

Haubonee mokazaTensHBIM 3(p(ekT OKa3aics B MOArPYNIaX ¢ UCXOTHBIM BOCHAICHUEM
JECEH:

e VY Il ¢ XpOHHYCCKUM KaTapaibHbIM THHTHBHTOM, XI KI' HHOexc kpogomouusocmu
no Mrwonremany—Koyaany mamenuncs ¢ 1,75+0,022 no 0,56+0,034(p<0,001).

e V Uil ¢ XpOHUYECKUM T€HEPAIM30BAaHHBIM MapoJOHTUTOM JErkoi crtemenu XITI
Hnoexc xposomouusocmu no Mwnremany—Koysnny wsmenmncs ¢ 2,2340,036  mo
0,78+0,031(p<0,001).

e VY I C WHTaKTHBIM IapOJOHTOM JIaHHBIA IIOKa3aTellb HE OIcHWBamu (—).
Otmeueno, uto npu XI'TI mcxomHas KpoBOTOUMBOCTH Obuma Bbime, yeMm mpu XKI (2,23
mpotuB 1,75 Oamna), omHako W aOCONMIOTHOE €€ yMEHBbIIEHHE Ha ()OHE Tepamud OBLIO
6onpie (0,78 mpotus —0,56 Ganna).

4. Cropocmb (ponosou canusayuu

Peakius cIIOHHBIX XKené3 HOCHJIA pa3sHOHANPABJICHHBIH XapakTep U 3aBHcela OT
HCXOJHOTO CTaTyca TKaHeH MapoIOHTA!

e YV JUIl ¢ UHTAaKTHEIM mapoaoHToM: 2,30+0,022 — 2,12+0,019 mu/mun (p<0,001).

e V¢ XI'KT: 1,81+0,029 — 1,56+0,018 mn/mun (p<0,001).

e Vmn c XI'T: 2,24+0,036 — 2,43+0,029 mn/mus (p<0,001).

Takum oOpa3oM, npu n€rkoit cremenn XITI oTmedeHo yBenmueHHe (HOHOBOTO
CIIIOHOOTJENIEHUSI, YTO COIJIACYeTCAd C KIMHUYECKUM YIYyULUICHHUEM COCTOSIHUS TKaHei
MapoJOHTa; MpHu MHTAKTHOM napojioHTe U XI'KI' 3apeructpupoBaHo ymepeHHOE CHUKEHUE,
BEPOSATHO CBs3aHHOE C TPCHHPOBOYHOW HATPY3KOH M peruaparanucii/mueroii Ha MOMEHT
HU3MEPEHUH.

5. Bezonacnocmuv u nepenocumocmu

HesxenatesnbHble siBIeHMs, TPEOYIOIME OTMEHBI Npernapara, He 3apeructpupoBansl. [1o
OTIPOCY MAITUEHTOB MEPEHOCHMOCTh OLIEHeHa KaK XOPOIIas/OTIINIHAS; JTOKaIbHBIX TOKCHKO-
AJIEPrUYECKUX PEaKIUi He OTMEUEHO.

Oocy:xknenune. [lomydeHBI cOTfIacCOBaHHBIE YIYYIIEHHS KIMHHYECKHX MOKa3aTeJen:
BBIPAXKEHHOE CHIDKEHUE HHJEKCa KpOBOTOUMBOCTH Mo Miomnemany—Koyamiy B rpymmax
XTKT u nérxkoro XI'TI (Ha 68% u 65% COOTBETCTBEHHO), CYIICCTBEHHAS TOJIOXKUTEIbHAS
JIMHAMUKa 10 uHAEKCYy Silness—Loe mo mpuHATON B MPOTOKOJIE TPAKTOBKE IITKAIBI, a TAKKE
poct donoBoit canuBarmu pu XI'TI. Itr 3 HexTs CONMPOBOKIATICH YMEHBIIICHUEM KaJI00
Ha TUCKOM(OPT W KPOBOTOYMBOCTh. B COBOKYITHOCTH 3TO IOATBEPXKAAET THIIOTE3Y O
MTOJIC3HOCTH KOMILJICKCHOTO MPOTOKOJA: Mpod)eCCHOHANIbHAS TUTUCHA/CaHallsd + MECTHOE
OMOJIOTHIECKH HEUTPATBHOE CPEICTBO (TIPOTIOIHC-COACPIKAIINN TeITh).

Coommuecenue ¢ muposou aumepamypoti. Hamm naHHbBIE XOPOILIO COTJIACYIOTCS C
MHOTOYHUCIICHHBIMH HaOJIOICHUSIME O BBICOKOH HAarpy3ke CTOMaTOJIOTHYEeCKOH MaTOJIOTHH Y
CIIOPTCMEHOB W HEOIIATONPUATHOM HCXOJHOM THTHEeHmYeckoM craryce [1-3]. Bxian
9K30TCHHBIX (DaKTOPOB, MPESKIEC BCETO KHUCIBIX CIOPTUBHBIX HAMUTKOB W YacThIX
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YIJIEBOIHBIX MEPEKYCOB, OMHUCAaH B CHCTEMATHYCCKUX 0030pax M CBSI3BIBACTCS KaK C
9PO3WBHBIM, TaK U C KapHeCOTeHHBIM moTeHnuamom [4-5, 8, 13]. UsMeHenus cocrtaBa u
00BEMa CITIOHBI MPH HArpy3KaX, BKIIOYAs BapUAIlMH CEKPETOPHOTO IgA, OCMOJIIPHOCTH U
aKTUBHOCTH JIM30LMMAa, DPAacCMATPHBAIOTCA KaK MAapKEPbl TPEHHPOBOYHOIO CTpecca H
(akTOpOB pHCKa IUIS TOJOCTH pra [6—7]; 3TO cornacyercs ¢ OOHApY)KCHHBIMH HaMH
capuramu (HOHOBOWM canuBanuu. HakoHell, JaHHBIC MO MPOIOJKCY B IOICPKUBAIOIICH
MapoJIOHTaIbHOM Tepanmuu (0030psl 1 PKM) moaTBepKAar0T €ro MpOTUBOMHKPOOHBIA H
MIPOTUBOBOCHIAIMTENIBHBIN  MOTEHIMAN, a Takke O0e30MacHOCTh TNpU  JAJTUTEIEHOM
ncrnosb3oBannu [9—11].

Ilamozenemuyecxkas unmepnpemayus. CHUXEHHE KPOBOTOUMBOCTH JECEH MOXKHO
OOBSCHUTD YMEHBIIEHHEM MHKPOBOCHAICHUS MapTHHANBHBIX TKAaHEW W crabuim3amueit
COCYIUCTOM MPOHUIAEMOCTU TMOJ ACHCTBHEM KOMIUIEKCHOW Tepanuu. s mpomoiuca
onHcaHbl aHTH-OHO(UIBMHBIE 3()(DEKTHl B OTHOIICHWH KJIIOYEBBIX MApOJIOHTOIATOTCHOB,
MOIYJISIHS IATOKUHOBOTO OTBETa (MHTMOMPOBAHNE METUATOPOB BOCIIAIICHUS) M YCKOPCHIUE
pernapaTUBHBIX MPOILIECCOB CIIM3UCTON. JIOMOTHUTEIBHBIM BKJIAZIOM MOTIIH OBIThH YIIYUIICHUE
TUTHCHUYECKUX TPUBBIUEK IOCTe TPOQPECCHOHANFHOW CaHAIlMM W ITOBBIIICHUE
KOMIUTACHTHOCTU ~ OJIarofiapsi XOpOIIUM OPTraHOJCNTUYCCKAM CBOWCTBAM Teisd  (4UTO
KOCBEHHO TOATBepxkmaeT pocT cammBauuu 1npu XITI). JluBepreHTHBIE W3MEHEHUS
CIFOHOOT/CNCHUs (YyMepeHHOe CHIDKeHHe npu mHTakTHOM mnapononte/XI'KDT u poct mpu
XI'TI) nOrMYHO OOBACHSIOTCS HCXOMHBIMH PA3IMYMsAMHU: Yy HAIMEHTOB C BOCIAICHUEM
BO3MOXKHO CHSTHE «HHTHOMTOPHOTO» BIWSHUSA Oonu/AuckoM(opTa Ha >KEBATEIBHO-
CIIOHHBIH pedIeKc;, y OCTalbHBIX — BIMSHHEC TPCHUPOBOYHOW JCTHAPATAIIHH,
CUMIATHKOTOHUH U 0COOCHHOCTEH peruapaTanyy B IeHb H3MEPCHUH.

Knunuueckas 3nawumocms. HanOONBIINN KIMHUYCCKUA «BBIUTPHIND) HAOIIOAANCS IO
KPOBOTOYMBOCTH — TIOKa3aTeN0, TECHO CBA3aHHOMY C PHCKOM IPOTPECCHPOBAHHUS
0oJie3Hel MapoJOHTa W CHIKCHHUEM KadecTBa xu3HM [14]. Yiyumenue uaaekca Silness—
Loe B Hameli cucteMe KOAUPOBAHUS COBMAJIO C KIMHUYECKUM YAYUIICHHEM: YMEHBIICHHEM
BHU3YyalbHO OINpPEAEsIEMOro HaJéTa U BOCHAJIEHUS JECHEBOTO Kpast. Mbl MO TUEPKUBAEM, UTO
POCT YHCICHHOTO 3HaueHuss mo Silness—LOe B mpeAcTaBICHHBIX TaONHMIAX OTpa)KaetT
MPUHATYI0O B TPOTOKOJIE TPAaKTOBKY, a HE YXYIIIECHHE, 3TO BAXHO I KOPPEKTHOTO
COTOCTaBIEHUs] C Kiaccuyeckoil mkanmoi [12]. B mpakTuyeckoMm miiaHe pe3yNbTaThl
MTOIICP>KUBAIOT BKITFOUCHHE OMOJOTHYECKH HEUTPATbHOTO aJBIOBAHTA B MOICPKUBAIOIINEC
MIPOTOKOJIBI MEXKIY NPOPECCHOHATBHOW THTHEHOW W JOMAIIHUM YXOJIOM, OCOOCHHO Y
CITOPTCMEHOB C NMpU3HAKaMu THHTUBHTA/IErKoro X1 TI.

CezonHocmv U mpenuposounslll yuki. VI3BECTHO, UTO IMOKA3aTEeIN CIFOHBI H COCTOSIHHC
JIECHEBBIX TKaHEH y CIIOPTCMEHOB BapualellbHbl B 3aBHUCHUMOCTH OT IEpHOJia CE30Ha
(Tpence30HKa, COPEBHOBATENBHBIN OJIOK, pa3rpy3ka) U 00bEMa/HHTCHCHBHOCTH TPEHUPOBOK
[1-3, 6-7]. HabmromaBmuecs Hamu 3QQEKThl OBUIA MOJYYCHBI HA KOHKPETHOM OTpPE3KE
TPEHUPOBOYHOTO ITUMKJIA; TIPH TEPEHOCE NPOTOKONIa B HHYIO (a3y ce30Ha OXKHIaeM
HECKOJIbKO WHBIE BEJIUYMHBI CABHUIOB. DTO CleAyeT YYUTHIBaTh NpU IJIAHUPOBAHUH
JVICTIAHCEPU3aIli ¥ BPEMEHH BMEIIATENBCTB (PKEMATeNbHO 3aBepIIaTh CAHAIHMIO M KypC
anIuIMKalui 3a 2—4 HeeIu 10 MUKOBBIX CTApPTOB).

Bo3MoXHBIE HUCTOYHMKM cHCTeMaTH4eckoid omuoku. [loMUMO  cTaHIapTHBIX
OTpaHWYCHUH NN3aifHa CleIyeT YIUTHIBATh:

1. Dddexkr XoTopHa — yYaCTHUKU MOTIIHU JIydIlle COOJIOAATh THTHEHY W3-32 CaMOro
(axTa HaOIIOACHUSI.

2. «Perpeccuss kK CpeHEMY» — TAalUCHTBHI C 0Oo0Jiee BBIPAKCHHBIMH HCXOHBIMHU
3HAYCHUSMH Yallle IEMOHCTPHUPYIOT OOJBIIYIO TUHAMUKY.
3. Jlueta W perugpaTanus — KPaTKOCPOUYHBIC H3MCHCHHUS palllioHa W TOTPEOICHHS

HaITMTKOB TIepe]] BUBUTOM MOTJIM BIHsITh Ha pH 1 06B&M cirons! [4-5, §].

4. HCTpyMEHTaIbHBIC NOMYIIECHUs — HHIEKCHbIE MeTo bl (Silness—Loe, Mromieman—
Koyani) 3aBHcAT OT cTaHZapTH3alMM 30HAMPOBaHMA U oOydeHus omeparopa [12]; Mbl
MUHUMH3HPOBAJIH 3TO €AWHBIM 00YUIEHHBIM HCCIEI0BATEIEM H IIOBTOPIEMBIMU YCIOBUSIMH.
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Conocmasnenue ¢ anvmepnamusamy. CyleCTBYIOT U ApYrue albloBaHThI (3¢(pupHbIe Macia,
xoprekcuuH, [1BII-fiox (PVP-iodine u ap.), omHako ISl CIOPTCMEHOB BaXKCH MPOQHIIH
0€3011aCHOCTH, OPraHOJIENTHKA M OTCYTCTBUE PUCKOB JUIsL JOITMHIOBOTO KOHTpoJist. [Ipomonuc
MeeT OMaronpusATHBIN MPO(MITE TEPEHOCHMOCTH, HE OTHOCHTCS K 3alpelIEHHBIM BEIIECTBaM,
HO TpeOyer yuéra aieprudl K MpOJyKTaM IT4EJIOBOJCTBA M HWHAMBHAYAIBHONH NPOOHON
anmMKanuy. J1sg DaluMeHTOB C BBICOKOM 3PO3UBHOM HAarpy3Kod NpPHEM KHUCIBIX HAIIUTKOB
CITelyeT OrPaHI4UTh, & TIPH HEOOXOMMOCTH — MPHHAMATH HX BMECTE C BOJIOH, UCIIOI30BaTh
PEeMUHEpATU3YIOLIE CPEACTBA U MHAUBHIyaIbHBIE KanIbl (cornacyercs ¢ [4-5, 8]).

Obobwaemocmsv u 8HedpeHue. XOTS HaIlle HUCCICIOBAHME OXBATHIBAJIO CIIOPTCMEHOB-
€IMHOOO0PIIEB, PE3YJIbTATHl BEPOSITHO MACIITA0UPyEeMbl HAa UTPOBBIE U LIMKIMYECKUE BHIIBI C
OJM3KOW TPEHWPOBOYHOH HArpy3KOW ¥ JMETHYECKHMMH MaTTepHaMu. [l MMpoKoro
BHEJIPEHHsI B CIIOPT KIYyOHOM MeIUIIMHE YMECTEH IIPOTOKOJI: TPEJICE30HHBIH OCMOTp C
uuaekcamu [12], mpodeccHoHanbHas TMTHEHA, IEJIeBOW Kypce aabioBanTa 10—14 nmei,
MTOCTIEAYIOMUI KOHTPOJIh B MEXKCE30HbC M HHIUBUAYAIH3AIHSA IO BHIY cropTa (00BEM
KOHTaKTa, 4aCTOTa YIIOTPEOJICHNsI CIIOPTHBHBIX HAITUTKOB).

Hanpasnenusa  eepupuxayuu. JIns  yKpemsieHHUS  JOKa3aTEIbCTB — HEOOXOIMMBI
PaHIOMHU3UPOBAHHBIE KOHTPOJIMPYEMBIE HCCIIEHAOBAHUS C «AaKTUBHBIM» W/WIM Iu1anebo-
KOHTpOJIEM, CTpaTU(HUIMPOBaHHBIE TI0 BUAY CIOPTa, MOy M YPOBHIO MacTepCcTBa, C
00beKTHBHU3aIel MOTPeOICHHUS HAMUTKOB/THApATAIMd W OHoMapképamMu CIIOHBI [6—7].
JKemaTensHBI TPOTOKOIBI AIUTEIHHOCTBIO >6—12 MeC ¢ OLIEHKON KIMHHYECKH 3HAYMMBIX
UCX0/I0B (YOBUIB/TIPUPOCT MPUKPEIDICHUS, HEOOXOTUMOCTh HEOTIONKHON TOMOIITH, BpEeMs
MIPOIyCKa TPEHUPOBOK TI0 CTOMATOJIOTHYECKUM ITPUYHNHAM).

B memom momydenHsle Hamu dhdektel mo Puc. 1 m Tabmumme 1 cormacyrorcs ¢
COBPEMEHHBIMHU MPEJICTABICHUAMH O (haKTOpax PHCKa U BO3MOXKHOCTSX NPOQUIAKTUKH Y
croptcmenoB [1-11], a Taxke MOATBEPKAAIOT MPHUMEHUMOCTh WHIEKCHBIX HHCTPYMEHTOB
[12] nnst MoHMTOpUHTa 3P PEKTUBHOCTH B PEaNbHOI MTPAKTHKE CIIOPTUBHOM CTOMATOJIOTHH.

3akiarodyeHue

1. ¥V npodeccnoHaBHBIX CIIOPTCMEHOB MCXOJHOE TMIHEHHYECKOE COCTOSIHUE TOJIOCTH
pTa XyXe, YeM Y KOHTPOJIbHBIX JIMII: B MIIQJIIICH TPYIIe TUTMEHNYECKUH HHAEKC COCTaBHII
2,0+0,027 mpoTus 1,8+0,017 (p<0,001) y ux ONMOHEHTOB, HE 3aHUMAIOIIUXCS CIIOPTOM, YTO
yKa3plBaeT Ha paHHee (OpMHpOBaHHE CTOMATOJOTMYECKOI0 pHUCKa B  YCIOBHUSX
WHTCHCHUBHBIX TPEHHUPOBOK.

2. Kommuieke BMemarenbcTB — Mpo(ecCHOHaTbHAsS THTHCHA M CaHANUsA + allUIMKAIuH
OMOJIOTUYECKH HEUTPabHOTO TMpoIoJiuccoAepkamero rens («Amubamp3am-1») —
obecnieumT KIMHUYECKH 3HAYMMOe yiydmieHue nokaszareneil. [lo muaaekcy Silness—Loe Bo
BCEX MOATPYIINAxX IOJIyYyeHa IIOJIOKUTEIbHAs AWHAMUKA [0 MPUHATOW B IPOTOKOJIE
TPAKTOBKE IIKAJIBL.

4. Cxopocmv ¢ponosoll canueéayuy W3MEHWIACh Ppa3HOHANPABIEHHO: YMEPEHHO
CHU3WIIACH TIPH MHTAaKTHOM mapozoHTe (—7,8%) u XIT'KD (—13,8%), HO yBemuumiace mpu
nérkom XTI (+8,5%). Pocr cmtonootnenenuss y mnaunmeHtoB ¢ XITI coueraercs c
HauOOJIBIINM MTaJeHUEM KPOBOTOUYHMBOCTH M MOXKET YKa3bIBaTh HAa HOPMAJIU3AIIIO MECTHBIX
3aIIUTHBIX MEXaHU3MOB.

5. Ilepenocumocmov Kypca xopowias, KIMHUYECKH 3HAUYUMBIX ITOOOYHBIX peakuuil u
OTMEH TpenapaTa HE 3aperuCTPUPOBaHO, YTO JENaeT CpPEACTBO TPHUTOAHBIM IS
JUTUTENBHBIX TPO(MIaKTHUECKUX IPOTPaMM B CIIOPTE.

6. I[Ipakmuueckas 3HayumMocmy: TIpeIUIaraeTcs BKIOYNATH B CTAHIAPT AUCIAHCEPU3ALNN
CHIOPTCMEHOB ~ TPE/ICE30HHBIA M MEXCE30HHBI CTOMATOJOTMYECKHH CKPUHHHT C
o0s3aTeNbHON (uKkcanueil nHaekcoB Silness—Loe m Miomremana—Koyaina, nmpoBeaeHneM
po(ecCHOHATFHON THTHEHBI M KOPOTKOTO Kypca OMOJIOTHYSCKH HEUTPAIbHOTO aabIOBaHTA
y JIUI1 ¢ Tipu3Hakamu ruaruuta/nérkoro XTI

7. Pexomenoyemviil ancopumm onsi KOMAHOHO20 8PAYA/CMOMAMON02A.!

(a) 6azoBas oleHKa (MHACKCHI, )KaJI00bI, OCMOT] Karl/Karlbl);

(6) mpodeccronanpHas TUTHEHA U CAHAITHS,
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(B) anmumukanuu nponosiuc-rens 10—14 qHel ¢ HHCTPYKTaXKeM 110 JIOMAIIHEMY YXOY;

(T) XOHTpOIIE Uepe3 4—6 Heenb U KOPPEKTHPOBKA TUIaHA;

(1) MOHUTOPUHT B COPEBHOBATENBHBIM MIEPUO]] C AKIICHTOM Ha TMTUEHY, THIPATAIMIO U
OTpaHWYCHNE KUCIBIX CIIOPTHUBHBIX HAITUTKOB.

8. Opeanuzayuonuvie 6b1600bL: IUIS CHWKEHUS CTOMATOJIOTHYCCKH OOYCIOBICHHBIX
MIPOITYCKOB TPEHHUPOBOK IIesieco00pa3Hbl 00pa3oBaTeNbHBIE MOIYIH Ul CIIOPTCMEHOB U
TPEHEpOB, oOeclieueHNe WHAWBHAYAILbHBIX HAa0OpPOB THTHEHB, a TakXkKe BeICHUE
«CTOMATOJIOTHYECKOTO MAacopTay B MEIUIIMHCKOM KapTe COpTCMEHa.

9. Ilepcnexmugul uccredosanuti: TPEOYIOTCS PaHAOMHU3HUPOBAHHBIE KOHTPOIUpPYEMBIC
UCCIIEOBaHMs C JUIMTENbHBIM HalOoneHueM (=6—12 wmec), crpatudukanueid o BHIY
CIopTa W Harpy3ke, y4€ToM AMETBHI/THIApATallid ¥ PACIIMPEHHOW MaHENBI0 CIFOHHBIX
O6roMapkEpoB; 11es1ecoo0pa3HoO CpPaBHEHHE MTPOTIOINCA C ATbTEPHATUBHBIMHU aTbIOBAHTAMH.

HUmoe. TlpeacraBiaeHHBIM NPOTOKON MNPO(UIAKTHKH, BKIHOYAIONIUNA OHOJIOTHYECKH
HEHTpaIbHOE MECTHOE CPEICTBO, NOKa3all KIIMHUYECKYIO TOJIE3HOCTh M OC30IMACHOCTh B
rpymnne npodeccuoHaNbHBIX CIOPTCMEHOB. Ero BHeIApeHHWEe B TNPAKTUKY CIIOPTHBHOM
CTOMATOJIOTHH TOTEHIMAIhHO YAYYIIUT KA4eCTBO JKU3HH M COPEBHOBATEIHHYIO
TOTOBHOCTH, OJIHOBPEMEHHO CHHWXKAash Harpy3Ky BOCHAJIMTENBHBIX 3a00JI€BaHUH MapoJIOHTa
Ha TPEHUPOBOYHBIN IIPOLIECC.
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ICUXOJOTMYECKU CTPECC KAK JETEPMHAHAHTA
PA3BUTHUA A3BEHHO-HEKPOTHUYECKOI'O TMHI'MBUTA
Annes B.®.', Cadapannen ®.P2 JamupuneBa M.B.?,
HNoparumosa JLK.Y, Tronsanes UM
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kageopa « Tepanesmuueckas cmomamono2usny,

A3epbaiiodcanckuti MeOuyuHcKuil yHusepcumen,

e. baxy, Azepbaiioscanckasn Pecnybauxa

Annomauusn:  5136eHHO-HEKDOMUYECKUL  2UHUSUmM  npedcmagisem  coboi  ocmpoe
decmpykmuenoe 3a001eganue MKAHel NapoOOHMA, XAPAKMEPUIVIOUeecs U3bs36/LeHUEM,
HEKpO30M —~ MKAHeU,  BbIPAdCeHHOU  O0blo 6  0baacmu — OecHvl,  CHOHMAHHOU
KPOBOMOYUBOCHbIO U PE3KUM HEeNpUsimuwbiM 3anaxom uzo pma. Hecmomps ma mo umo
MUKPOOHAsT UHGeKyUusi ocmaémesi OCHOGHbIM IMUOIOSULECKUM (PAKMOPOM, COBPEeMEHHble
uccne0o8anus B6cé uauje pAcCMaAmpuealom NCUXONO0SUYECKUl CMpecc KaK 3HAYUMbLLL
MoOupuyupyrowuii  pakmop,  CywecmeeHHo  GIUAIOWUN HA  8OCHPUUMUUBOCL K
3abonesanuio u madxcecmo e2o meuenuss. Cmpecc 3anyckaem CiodcHvle HeUpOIHOOKPUHHbLE
peaxkyuy, Hapyuaowue UMMYHHbIL 20Meocmas U OClabasowue pe3ucmeHmHoCb
OpeanU3Ma K OPAbHbIM NAMO2EHAM. [IUMenbHas akmueayusi 2Unomanamo-2unopusapno-
HAONOYEYHUKOBOU OCU NPUBOOUM K YCHOUYUBOMY HOBLIULEHUIO YPOGH KOPMU3O0Id, YO
COnpoBoNCOAemcsi NOOAGIEHUEM KIIEMOYHO20 UMMYHUMEMd, USMEHeHUeM YUMmoKUHOBOU
pezyiayuu U HapyweHuem KOHMPOAs 60CHAIUMENbHbIX Npoyeccos. Dmu CUCHEMHbLe
UBMEHEHUsI CHUNICAIOM 3AWUMHbIL NOMEHYUAL MKAHell NapoooHma u Cnoco6Cmeyiom
NAMONO2UHECKUM COBU2AM 8 COCMABe OPANbHO20 MUKpobuoma. OOHO8peMeHHO cmpecc-
aAcCoyuUpOBaHHblE NOBEOCHUECKUEe USMEHEHUs,, MAaKue KAK YXyOuleHue 2ueuenvl Noiocmu
pma, ynompe0OieHue madaxda, HApyuleHus CHA U OucOaiawc numatusi, OONOJIHUMENbHO
NOBLLUAIOM  YA36UMOCTb MKAHel napodonma. B nacmoswem o0630pe Kpumuyecku
AHATUBUPYIOMCSL COBPEMEHHbLE HAYYHble OAHHble O POIU NCUXOJOSUYECKO20 Cmpeccd 8
namozenese  SI36eHHO-HEKPOMUUECKO20 2UHSUBUMA C AKYEHMOM Ha Ouoiocuyeckue
Mexanuzmol, KIUHUYECKoe 3HaueHue u HeobX00uMoCmb KOMNIEKCHO20
MENCOUCYUNTUHAPHO20 NOOX00A K RPOPUIAKMUKE U JIeYEHUTO.
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PSYCHOLOGICAL STRESS AS A DETERMINANT OF THE
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Abstract: Necrotizing ulcerative gingivitis is an acute destructive disease of the periodontal
tissues characterized by ulceration, tissue necrosis, severe gingival pain, spontaneous
bleeding, and pronounced halitosis. Although microbial infection remains the main
etiological factor, contemporary research increasingly considers psychological stress a
significant modifying factor that substantially affects susceptibility to the disease and the
severity of its course. Stress triggers complex neuroendocrine reactions that disrupt immune
homeostasis and weaken the body’s resistance to oral pathogens. Prolonged activation of
the hypothalamic-pituitary-adrenal axis leads to persistently elevated cortisol levels, which
is accompanied by suppression of cellular immunity, altered cytokine regulation, and
impaired control of inflammatory processes. These systemic changes reduce the protective
potential of periodontal tissues and contribute to pathological shifts in the composition of
the oral microbiome. At the same time, stress-associated behavioral changes, such as
deterioration of oral hygiene, tobacco use, sleep disturbances, and nutritional imbalance,
further increase the vulnerability of periodontal tissues. This review critically analyzes
current scientific evidence on the role of psychological stress in the pathogenesis of
necrotizing ulcerative gingivitis, with an emphasis on biological mechanisms, clinical
significance, and the need for a comprehensive interdisciplinary approach to prevention
and treatment.

Keywords: psychological stress, necrotizing ulcerative gingivitis, immunosuppression,
cortisol regulation, oral microbiome dysbiosis, periodontal pathology.

Heas uccaemoBanus. Llenpro HacTosmero o03opa sABIsAETCS OICHKa W 000OImIeHHE
COBPEMEHHBIX HAYYHBIX JAHHBIX O BIUSHUH ICUXOJOTHYECKOTO CTpecca Ha WHUITHAIMIO U
MIPOTPECCHPOBAHIE SI3BEHHO-HEKPOTHIECKOTO THHTHBATA c aKIEHTOM Ha
HEHPOIHIOKPHUHHYIO PETYJISIIHI0, IMMYHHYIO TUC(HYHKIIMIO U MUKPOOHBIC M3MCHCHHS B
MIOJIOCTH pTa.

BBenenune. SI3BCHHO-HEKPOTHYECKUI TMHTHBHUT OTHOCHTCS K HaMOOJEee arpeCCHBHBIM
dbopMaM OCTPOro BOCMAJCHUS MAPOJOHTA M XapaKTePH3yeTCs OBICTPHIM pa3pyIICHHEM
TKaHEH, a TaKKe BBIPAXKCHHBIMU MECTHBIMH W CHCTEMHBIMH TPOSIBIICHUSIMH. T paTiilHOHHO
pa3BUTHE JaHHOTO COCTOSIHUSI CBSI3BIBAJIM MPEUMYIIECTBEHHO C HEYAOBIETBOPUTEIHHO it
TUTHEHOHN TOJOCTH PTa, CHCTEMHBIMU 3a00JICBAHUSMHE, aJAIMEHTApHOU HEIOCTaTOYHOCTHIO
U HEONAroNpPHUATHBIMH COIIHMATHHO-3KOHOMHUYECKUMHU yCIOBUAMH. OIHAKO TOCTHIKCHUS
MICUXOHEHPOUMMYHOJIOTHH B TIOCIEAHUE TOMABI TO3BOJIMIM BBIACIHTH ICHUXOJOTHYECKUI
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cTpecc Kak 3HAYMMBIH (haKToOp, CIOCOOHBIH MOAU(PHUIMPOBATH KIMHUYECKOE MPOSBICHHUE
3abomeBannit  mapomoHta [1].  Crpecc-mHAynMpOBaHHBIE HM3MEHEHUS  HWMMYHHOM
KOMIIETEHTHOCTH W PETYIISILIMY BOCIAJIEHUs] 0COOCHHO BayKHBI JUISl MIOJIOCTU PTa, Ilie TKAHU
ITOCTOSIHHO TOJBEPraroTCs BO3ICHCTBUI0 MUKPOOHBIX areHToB [2]. IloHmmanme Bkiaga
cTpeccoBoro (aktopa B MATOJNIOTHIO IAPOJOHTa HEOOXOMMMO Ui  pa3paboTKH
KOMIIJICKCHBIX HpOCbI/IHaKTI/I'-IeCKI/IX " TCPANICBTUYCCKUX CTpaTeFI/Iﬁ.

OcHoBHas1 4aCTh

Heiipoynookpunnvle mexanuzmvl cmpeccoeoil peaxkyuu. IICUXOJIOTHUECKUN CTpecc
aKTHBHPYET THIOTAIaMO-TUIO(GH3apHO-HAANOYEYHUKOBYIO OCh, 4YTO TPHUBOAUT K
MOBBIIICHHOW BBIPA0OTKE TIIFOKOKOPTHKOUIOB, MPEexae Bcero koprusona [3]. JlnurensHoe
MOBBIIICHUE  YPOBHS ~ KOPTH30Ja HApyIIaeT HMMYHHYIO  PETYISILUIO,  IOJABIISIA
nposdepanuio TMMGOLNTOB, CHIDKAass aKTHBHOCTh Makpo(aroB U HEUTPO(DHUIIOB, a TaKkKe
HU3MEHSSA I[IMTOKMHOBBIA OasaHc. DTH MPOIECChl OCTA0NIAIOT CIIOCOOHOCTh OpraHu3Ma
KOHTPOJINPOBATh BOCHAJIMTEJIBHBIC PEAKIMH W MOJJIEP)KHUBATh IIEIOCTHOCTh TKaHEH
MapoJIOHTA.

Hmmynnaa oucynkyua ¢ mkanax napooonma. JlokalbHas HWMMYyHHas 3aluTa
MOJIOCTH pPTa WrpaeT KIOYEBYI0 pPOJIb B IPEAOTBPAILCHUHM MUKPOOHOW WHBAa3WU U
pazpylieHus TkaHed. BosznelicTBue cTpecca acCOLMHMPYETCS CO CHMXKEHHEM CEKpeLuu
CEKPETOPHOr0 MMMYHOTI00ynrHa A (secretory immunoglobulin A), Ba)KHOro KOMIIOHEHTa
MYKO3QJIbHOTO ~ MMMYHHUTETa, OOECIEUYMBAIOIIETO  HEWTPAIU3alMI0  IAaTOT€HOB U
MIPEAOTBPAMIAIONIET0 WX aAre3Wi0 K snurenuio aecHsl [4]. OcmabieHue CIM3HUCTOTO
UMMYHUTETA COS}IaéT yciioBus il MPOHUKHOBCHHA MATOTCHHBIX MUKPOOPraHu3MOB B
TKaHH [TapOJIOHTa 1 MOBBIIIAET PUCK Pa3BUTHUS SI3BEHHO-HEKPOTHUECKUX M3MEHEHHUH.

Mukpoouonozuueckue usmenenus npu cmpecce. SI3BEHHO-HEKPOTUUECKHH TMHTHBHT
TECHO CBSI3aH C IpeoOiiafaHueM aHa’pOOHBIX OaKTEepHANbHBIX KOMIUIEKCOB, BKIIIOYAs
Fusobacterium nucleatum, Prevotella intermedia n cnimpoxersl. CTpecc-uHIyIHMPOBaHHOE
I0/IaBJICHE UMMYHHTETA CIIOCOOCTBYET Pa3sBUTHIO AUCOM03a OPAIbHOTO MHUKPOOHOMa, MU
KOTOPOM MaTOTeHHBIC BHJbl HAYMHAIOT JOMHHUPOBAaTH B MHMKPOOHOM cooOmectBe [5].
Takoit qucbanaHc yCHIMBAET BOCHIAIMTENBHOE pa3pylIeHUe TKaHEeH U 3aMeUIsSIeT POIIeCcCh
penaparuy.

Ilosedenueckue mexanuszmol céA3U cmpecca u 3a060neeanuii napooonma. Ilomumo
Oononornaeckux dPPEKTOB, CTPECcC OKAa3hIBACT OMOCPEIOBAHHOE BIMSIHUE Yepe3 M3MEHEHUS
TIOBEZICHUSL. Y JINI, HCIBITHIBAIOIINX XPOHUYECKHH CTpecC, HEPEIKO OTMEYAETCs] CHUKEHUE
MIPUBEPKEHHOCTU K TMI'MEHE IOJIOCTH PTa, YBEIHMYEHHE MOTpeOIeHus Tabaka, HapyLIeHUs
CHa ¥ HecOaJaHCUPOBAaHHOE MUTAaHHE. OTH (DAKTOPHI JOMOJHUTEIBHO OCIAOISIOT
yCTOﬁ‘IHBOCTB TKaHen mapoJOHTa M CYIIECTBCHHO IIOBBIIIAIOT BEPOATHOCTL pPa3BUTHUA
SI3BEHHO-HEKPOTUIECKOTO THHTUBHTA [6].

Oo0cysxknenne. COBOKYIMHOCTh MMEIOIIMXCSI JAHHBIX CBHUJETEIBCTBYET O TOM, YTO
TICUXOJIOTUYECKUH CTpecc CIEOyeT pacCMaTpuBaTh KaK HEOTHEMJIEMBIH KOMIIOHEHT
MATOreHETHUECKON  MOJENM  S3BEHHO-HEKPOTHYECKOr0  TMHTHUBHTA, a HE  Kak
BTOpOCTENICHHBIH  (pakrop. Bo3meiicTBHe crpecca peaqu3yercs dYepe3 COYCTaHHE
HEHPOIHJIOKPUHHON IMCPEryJsIiMY, HMMYHOJETIPECCHH, MHUKpOOHOro aucOanaHca W
HEONaronpusATHBIX TOBEICHYECKUX wu3MeHeHuit [2, 5]. Takas MHOTOKOMIIOHEHTHas
B3aUMOCBS3b OOBSACHIET PAa3BUTHE TSDKENBIX HEKPOTHUECKHX TOPAKEHUH Iaxe IpH
OTHOCHUTEJIBHO OTPaHHUYCHHBIX JIOKAIBHBIX 3THOJIOTHYECKUX (hakTopax. BriroueHne oneHku
CTPECCOBOTO CTaTyca M €ro KOPPEKIHH B KOMIUIEKCHOE IapOJOHTOJIOTMYECKOE JIEUEHHE
MOYKET TOBBICUTH 3()(EKTUBHOCTD TEPAITUK U CHU3UTH YaCTOTY PEIUIANBOB [3, 6].

3akmoueHue. Ilcuxosorndeckuif cTpecc WrpaeT 3HAYUTENBbHYIO POJb B PAa3BUTHH U
IIPOTPECCHPOBAHNH SI3BEHHO-HEKPOTHYECKOTO TMHTMBUTA, HApYIIass HMMYHHbBIE MEXaHH3MBI
3alIMThl, M3MEHssI MUKPOOHBIH OajaHC TOJOCTH pTa U CIOCOOCTBYS (HOpMHPOBaHHIO
HEONMaronpusITHBIX MOBEACHYECKUX MpuBbIUeK. I[Ipm3HaHnme crpecca Moau(UIMPYEeMbIM
(akTopoM pHCKa MONYEPKUBAET HEOOXOJMMOCTh KOMIUIEKCHOTO MEXIUCLHUILTHHAPHOTO
OIX0a K MPO(IIaKTHKE U JICUSHHUIO 3200 IeBaHII apOIOHTA. YUeT KaK OMOJIOTHYECKHX,
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TaK U ICUXOCOIIHUAJIBHBIX ]IeTepMI/IHaHT CHOCOGCH CyU_leCTBeHHO yﬂy‘-IIlII/ITI) OTI[aJ'IéHHbIe
KIMHUYCCKUEC pe3yIIBTaTBI nu O6CCHC‘II/ITL CTa6I/IJILHOCTL HapOI[OHTEUILHOFO 3£[Op0BL$[ [1, 4,
6.
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AKTyanbHOCTh. Bo Bcex ciyuasx mpu BbIBICHHMH mamouek Koxa KuiieuyHuka
Heo0X0MMO HCKIIOUaTh TyOepkynesnyro mHpeknuto [1, 2]. Heobxomumo wuccienoBaTh
OMONTAT C UCMOJIB30BAHHEM JTHATHOCTHKU METOJIOM MOJIMMEPA3HOM [EMHOHN peakiuu [3, 4].
Puck pasButma pasnuuHBIX  QopM  TyOepkyie3a BO3pacTaeT IMpH  MPOBEACHUHU
MaTOreHEeTHYECKOM MMMYHOCYNpeccuBHOM Tepamu [5, 6]. Kotopas Bo3HHMKaeT 1O MOBOAY
BOCHANUTENbHBIX 3a0oieBanuii kumewnnka [7, 8]. IlpemcraBmeHO KIMHHYECKOE
HaOMIOZIeHNe pPEAKOro coueTaHws KumeyHoit ¢opmbel TyOepkynesa [9, 10]. Koropas
OTpakaeT TPYAHOCTh AMATHOCTHKH JBYX MATOJOTHHA M CJIOXKHOCTH BBIOOpa Tepaluy MpH UX
couerannu [11, 12]. Bomesnr KponHa — xponumdeckoe penmauBupyroniee 3a0ojieBaHHUE
OTEIIOB YKEeIyTOYHO-KUIIeuHoTo Tpakta [13, 14]. DTo 3aboneBanue, XapakTepU3yIOIIeecs
TpaHCMYpalbHBIM, CETMCHTapHBIM, TPaHYIEMAaTO3HBIM BOCHANCHHEM C Pa3sBUTHEM
KUIIEYHBIX W BHEKWILIEYHBIX OCIOXXHEHHWH opranuzma [15, 16]. bonesur Kpona
COTPOBOXKIIACTCSA  YACTBIMH  pEIUINBAMH W  BBICOKHM PHCKOM  XHPYPTHYECKOTO
BmemiarensctBa [17, 18]. bBomesns Kpona paccmarpuBaercss Kak MHOTO(AKTOPHOE
3aboneanne [19, 20]. bone3np KpoHa MoxeT mopaxkarbcs THO00H OTHEN KETyT0IHO-
KumeyHoro TpakTta [21-23], HO mpeWmymiecTBeHHOH Jokanmm3anueld Oone3snn Kpona
SBJIIETCS WJICOLIEKATBbHBIA OTAeN KuineyHuka [24, 25]. Bo BceM Mupe oTMeyaercss pocT
3200JIeBAEMOCTH BOCIIAJIMTEIBHBIMHU 3a00JIEBaHUAMH KHIIedHHKa [26, 27]. Tlo mocneaaum
JAHHBIM, PaclpOCTPAaHEHHOCTh S3BEHHOT0 KOJIUTa B Mupe aocturaer 21 cimydas Ha 100 TbIC.
HaceneHus. bomesns KpoHa — 3T0 TshKemoe XpOHWYECKOe BOCHANUTENIhHOE 3a00JieBaHHe
KEJTYZI0UYHO-KUIIEYHOTO TPaKTa, KOTOPOE MOKET MOpaxarh JII0OH ero oThen oT pra Jo
npsmoit kumku [28]. Ho dame Bcero — KOHEYHBIM OTHAEN TOHKOW KUIIKU [29-30].
KoMmrutekcHass Tepamusi IMpennojaracT Ha3HAYEHHE TIIOKOKOPTHKOWIOB, IIHTOCTATHKOB,
TapreTHBIX HMMYHOCYIIPECCOPOB, TEHHO-HHXCHEPHBIX OHOJIOTHYECKHUX MPENapaToB C
Pa3TMYHBIMU MEXaHU3MaMH JICHCTBUS, KOTOPEIC MPUBOIST K UMMYHOCYIIPECCHU U CO3JAI0T
PHCKH pa3BUTHS ONIOPTYHUCTHYECKUX HH(DeKuid. OnnopryHHcTHYeCKass HHOEKIHS —
3a00JICBaHMs, BBI3BIBAEMBIC  YCIOBHO-TIATOTCHHBIMH  BHUpPYyCAaMH WM  KJICTOYHBIMH
OopraHu3MamMi OakTepHsiIMH, I'pUOaMH, MPOCTEHIIMMH, KOTOpbIe OOBIYHO HE IPUBOJAT K
0one3HM 370pOBBIX Jrojed. [l ONmOpTyHHCTHYECKHUX  OONe3Hed  XapaKTepHBI
muM@oreHHass M = reMaToOreHHash JUCCEMHHAIMS MHKpPOOPIraHM3MOB, 00pa3oBaHUE
SKTONHUYECKUX 0YaroB M XpOHHMUYECKOE peruauBupymomniee teueHne. Ocoboe MecTo cpeau
3aHUMaeT TyOepkyne3. Th — WHQEKIHOHHOE COMUANBHO 3HAYNMOE 3a0o0JieBaHUE,
BbI3bIBaEMOE  MHKOOakTepusiMu  rpynmbl  Mycobacterium  tuberculosis  complex,
OTHOCSIIUXCS K Kiaccy Actinobacteria. TyOepkynes, kKak IpaBWIO, MOPaKaeT JETKUe, HO
MOXKET Hapymarh paboTy U Apyrux opraHoB. Cpean BHEJIETOYHOTO TyOepKyJe3a BBIACISIOT
abnoMuHANBHYI0  (QopMy, KOTOpas XapakTepU3YeTCs pa3BUTHEM CHEnH()UIECKOTO
BOCTIJICHHSI B OpraHax OpIOIIHOH IOJIOCTH M COCTaBIIsIeT MpuMepHO 12% OT Bcex cirydaeB
BHEJIETOYHOTO TyOepKyne3a, a ero J0Jisl Cpeld BCeX BIIEPBBIC BBIABICHHBIX 00JBbHBIX Th

57



MoxkeT pocturath 3%. Bosesns Kpona — 310 0cob0oe BOCHAJICHUE JKENTYIOYHO-KHUIIICUHOTO
TpaKkTa, P KOTOPOM B JIIOOOM MecTe MHUIICBAPHTEIBHOIO KaHalla MOT'YT 00pa30BaThCs
rpanyiaeMbl. 3a0ojieBaHME XPOHHYECKOE, OCJIOXKHSETCS CHCTEMHBIM IOpPaKEHUEM
pa3nH4HBIX OpraHoB. Tspkenble GOPMEI JiedaTcsi XUpypruueckuM myreM. Bocmanenue mpu
6osie3nn Kpona pasBuBaercst Ha CIM3MCTOH 00oOJOUKe M moJ Hed. ['paHynemaTosHoe
MOPKEHUE MOXKET Pa3BHTHCS Ha JIIOOOM y4acTKe, M3I00JIeHHas JIOKaJu3alusi — TOHKUI
KUIICYHHK, a MMEHHO NOJAB3JOINHAs KUIIKa. [lopakeHHWe KHIIEYHHKAa HayMHAeTCs C
BOCIaJIEHHE CKIAZ0K (KPUIT), Ha KOTOPBIX (popMHUpYIOTCSt HEOObIINE «THOWHUKIY. [lanee
Ha X MecTe o0pa3yroTcs adThl — MEJIKHE S3BOYKH. BocraneHue 3axBaThIBaeT BCe OoJiee
ryOOKMEe CJIOW KHUIIGYHOW CTEHKH, IOpaxkas BCIO €€ TOJIly, T.e. CTaHOBUTCS
TpaHcMypanbHeIM. CTEHKH YTOJIIAIOTCS, HapylIaeTcss IBIKEHHE JIUM(BI, MOTYT
00pazoBBIBaTECS CBUIIM. 3axuBaloT adrel ¢ oOpazoBaHueM rpyboro pyoua. [Ipm
HUHCTPYMCHTAJIbHOM OCMOTPE BHYTPCHHAA CTCHKAa KUIICYHHWKA HMECT XapaKTepHLIﬁ BHUI
OyJBDKHOW MocTOBOH. TeM He MeHee MalMeHTHl ¢ pasiM4HbIMH (opMamu TyOepKylesa
MPOJIOJDKAIOT  MOCTyHaTh B OTHENIEHHWs  OOLIECOMaTHMYECKUX  CTallMOHApOB, YTO
MOTYEPKHBACT aKTyalIbHOCTh IPOOJIEMBI €r0 AUAarHOCTHKHA. Bo BceM MHpe BHIPOCIIO YUCIIO
OOJIHBIX € TyOepKyi€30M, YCTOMYMBOM K TPaAMIMOHHOW TepanmuHu H30HHA3UJIOM,
pUGaMIAIITHOM, STaMOYTOJIOM U MIHPA3HHAMHUIOM.

Cnucok r1umepamyput / References

1. Anuesa II.P., Mawapunosa P.T. BUOJIOTUYECKUE OCOBEHHOCTU PA3BUTUSA
TYBEPKYJIE3HOM TTAJIOYKM B PA3HbBIX BBITOBBIX YCJIOBUAX // BectHux
Hayku U oOpaszoBanus. — 2024. — Ne. 1 (144)-2. — C. 70-73.

2. Anuesa II.P., Mawapunosa P.T. TlopaxxeHue OpOHXOB M Tpaxeu Ipu TyOepkyinese //
[Ipobnemsl coBpeMeHHOH HayKH U oOpasoBaHus. — 2025. — Ne. 9 (208). — C. 37-39.

3. Anuesa I1.P., Mawapunosa P.T. DHIOKpUHHbIE 32a00JIeBaHNS, KOTOPHIEC MOBBIIIAIOT PUCK
pasButTus Tyoepkynesa // BectHuk Haykn u oOpasoBanus. — 2025. — Ne. 9 (164)-1. — C.
73-76.

4. Mawapunosa P.T., Amuesa II.P. UHTEPAKTHMBHBIE METOJbl OBYYEHUA
CTYAEHTOB B MEJIMIIUHCKUX BY3AX 110 ITIEAUATPUIN B Y3BEKUCTAHE //
Hayxka, Texanka u oOpazoBanme. — 2022. — Ne. 1 (84). — C. 85-87.

5. Huesosea I'J]. JIEHEHUE BOJIbHBIX, OCJIOXHEHHBIMU ®OPMAMU
JIETOYHOM ITATOJIOTHMM // TIpoGneMbl COBpPeMEHHOH HayKH M OOpa3OBaHML
2026rox - Nel1(212) — cTp. 66-68.

6. Ackaposa P.U. BrisBicHue TyOepKyie3a JETKHX, COYETAHHOTO C COIYTCTBYIOIICH
matonorueit // IIpo6memsr Hayku. — 2026. —Ne1(94) C. 21-23.

7. Ackaposa P.H. TIpoGnembl 00y4eHHs CTYJCHTOB BBICIINX YIE€OHBIX 3aBEJCHUI B TIEPHOJ
maaaemun covid-19 // Academy. —2023. — Ne. 1 (74). — C. 58-61.

8. Ackaposa P.HU. Apt Tepanus y OOJBHBIX NETCH-UHCTPYMEHT, TOMOTAIOIINN CIIPABIISATHCS
¢ paccrpoiictBamu // [lcuxonorusi, ncuxuarpus u Hapkojorus 21 Beka. IlepBoie maru B
HayKy ¥ npaktuky. 2025 rog, ctp. 40-48. Kemepeso.

9. Acxaposa P.U. BnusHue nokaszareneil ypoBHs 3a00J1€Ba€MOCTH BO3IyIITHO-KaNEIbHBIMHU
MHQEKINSIMH Ha YCIICBAEMOCTb M PEUTHHT CTyAEHTOB // JKypHam OHOJIOTHH 1 SKOJIOTHH.
—2023.-T.5. —Ne. 1. - C. 13-17.

10. Ackaposa P. llpuMeHeHWe apT-Tepalll y TOXWIBIX MAIMEeHTOB, OOJBHBIX
Tyoepkynezom // Library. — 2022. — T. 22. — Ne. 2. — C. 62-67.

11. Ackaposa P.HM. Anann3 SnuIeMHOJIOTHYECKHUX ITOKa3aTeneil TyoepKyne3a B X0pe3MCKoit
obnactu // Hayka, oOpa3zoBanue u kyabrypa. — 2024. — Ne. 2 (68). — C. 41-43;

12. Ackaposa P. Ananu3 v BBISIBJICHHE OCHOBHBIX (DAKTOPOB PACHPOCTPAHEHUS TyOepKyné3a
cpemu HaceneHus [Ipuapanes u mepsl npodmnaktuku // ILMIY-AMALIY JURNALI —
2022. Ne3, ctp. 44-46.

58



13. Ackaposa P. BbisiBiieHue OCHOBHBIX (DAaKTOPOB paclpoCTpaHeHHs TyOepKynésza cpeiu
HaceneHust Xope3Mckoii oomactu // B 6ubmmoteke. — 2022, — T. 22. — Ne. 2. — C. 42-44.

14. Ackaposa P.H. TlcMxo>MOIMOHANBHBIE PAcCTPOMCTBA NMPH TYOEpKyle3e B YCIOBHUAX
maaaemun covid-19 //in Library. — 2021. — Ne2, tom21. — C. 435-440.

15. Ackaposa P.J. Vcropuyeckass Bexa —OTKpBITHE (HapMaKOJIOTHH IIpEnapaTtoB IPOTHB
TyOepkynesa/- IHTerpalys Teopud M MPaKTUKU B MEIMIUHE, TIEPCIICKTUBBI Pa3BUTHS,
2026 — ctp. 32-37.

16. Ackaposa P.H. 3nadyenue npotuBoTyOepkynesnoil BakiuHanuu BIXK y nereit. Hayka,
obpazoBanue u Kynbprypa - Nel(75). Ctp. 53-54 — 2026 ron.

17. Ackaposa P.H. 1lubpoBusamus aias AUACHOCTHKA TyOepkyie3a (0030p JIUTEpaTyphl).
Cospemennsie naHOBanmu. 2025 rox. Ne3(49) — Crp. 25-26.

18. Ackaposa P.U. [icymanusazosa 3. 3nauenne Gen-Expert ¢ Habopamu TeCT-CHCTEM I1O
MPUMEHCHHIO B JMAarHOCTHKE aKTUBHOTO TyOepkyinesa // in Library. — 2017. — T. 17. —
Ne. 4. - C. 69-72.

19. Ackaposa P.U., FOcynos ¥V.P. bopw0a ¢ TyOepkyne3om B Xope3mckoii oonactu // Hayka,
TexHuKa u oopazosanue. — 2020. — Ne. 1 (65). — C. 62-64.

20. /ricymanusizosa 3.@., Ackaposa P.U., Mamkypbanos X.HU. JleueOHOE HEHCTBUE KyMbIca
mpu Tyoepkynese nérkux // International scientific review of the problems of natural
sciences and medicine. —2019. — C. 93-103.

21. oicymanusazoea 3.@., Ackaposa P.M. PacnpocTpan€HHOCTh TyOepkynéza cpeau
JIETCKOTO M TIO/IPOCTKOBOTO HACENICHUST XOPE3MCKOI 00IacTH B COBPEMEHHBIX YCIOBHAX
//TlepcrieKTHBBI pa3BUTHUS HAayKH U oOpasoBanus. —2017. — C. 73-76.

22. IPicymanuszosa 3.D. Ackaposa P.H. Y nenpHBIN Bec (pakTOpOB, BIUSIOMINX HA Pa3BUTHE
TyOepKyie3a y JeTeil U MOJPOCTKOB B COBPEMEHHBIX yCIOBHsX // ABunienHa. — 2017. —
Ne. 5. -C. 21-25.

23. Ackapoea P.U., Mawapunosa X.K., Canaesa 3.111. OcobeHHOCTH TeueHHs PeAKUX GopM
TyOepKy/IE3HOW BOJYaHKKA B XOpe3MCKOM peruoHe //Hayka, TexHuka U oOpa3oBaHue. —
2019. — Ne. 9 (62). — C. 60-63.

24. Ackaposa P.HU., Illapagaoounosa [.P. YnenbHblii Bec (PAKTOPOB, BIMSIONIMX Ha
pasBuTHe TyOepkyne3a y nereil B coBpeMeHHbIX ycnosuax // XKypuan Hubpexums
uMMmyHHUTeT H (papmakonorus. 201 7roa. Yacte. — 1999. — T. 2. — C. 211-216.

25. Iicymanuszoea  3.@., Ackaposa P.M. OCHOBBI pPaBHOMEpPHOTO pacCIpeieieHus
MIPUPOAHBIX PecypcoB BOAbI M 3eMid. IIpobnemsr Apana // XXypHam MeTonbl HayKH.
M3narensctBo UnduunTH. 2017 roa. —2017. — T. 5. — C. 56-58.

26. Ackaposa P.H., Ilapagadounosa I'.P. PASHOE: VJIEJIbHBIA BEC ®AKTOPOB,
BJIMAIOIIUX HA PA3BUTHE TYBEPKVYJIE3A V JIETEM B COBPEMEHHBIX
YCJIOBUAX // THOEKIUA, UMMYHUTET n ®APMAKOJIOI'US. —217. Yacts 2—
C. 211-216.

27.Ackaposa  P.M.  AxryampHBIE TIPOONIEMBI  JIEYEHUS MPOTHBOTYOCPKYIE3HBIMHU
npenaparamu B ¢rusnarpun // 1 MexayHaponHas OHJAaWH Hay4YHO-TIPAKTHYECKast
koH(pepenuus «AKTYAJIBHBIE BOITPOCbI @APMAKOJIOI'MU: OT PA3PABOTKHN
JIEKAPCTB 10 X PAITMOHAJIBHOI'O ITPUMEHEHM» CBOPHUK TE3UCOB.
— Universidade Federal do Mato Grosso do Sul, 2021. — C. 24.

28. Ackaposa P.H. Ananm3 HeXenaTelbHBIX MOOOYHBIX PEaKIHil MPOTHBOTYOCPKYIE3HBIX
npenaparoB // Il MexayHapoaHas OHJIAHH Hay4YHO-TIpaKTHYecKas KOHQEepeHIHs
«AKTYAJIBHBIE BOITPOCBI ®APMAKOJIOTUN: OT PASPABOTKH JIEKAPCTB
A0 UX PAIMOHAJIBHOI'O T[PUMEHEHUS» CBOPHUK TE3UCOB. -
Universidade Federal do Mato Grosso do Sul, 2021. — C. 25.

29. Jocymanuszosa 3.@D., Ackaposa P.H. TybGepkyne3 y nerei, NpOXUBAIOLIUX B
Xopesmckoit oomactu // Kypuan Merozapr Hayku. — 2018, — Ne, 10. — C. 45-47.

30.Ackaposa P.H. THEORETICAL BASIS OF STUDYING THE WAYS OF
DERIVATIVE WORD SEMANTIZATION BASED ON THE MEANING OF WORD-

59


https://www.elibrary.ru/item.asp?id=87644961
https://www.elibrary.ru/item.asp?id=87644961

FORMING MORPHEMES AS A COMPONENT OF COMMUNICATIVE
METHODOLOGY/Researches. 2025. Ne 1. C. 127.

60


https://www.elibrary.ru/contents.asp?id=86293507
https://www.elibrary.ru/contents.asp?id=86293507&selid=87644961

NCKYCCTBOBEJIEHHUE
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Abstract: In the context of the innovations in foreign language teaching methods oriented
toward ability - based development, improving fluency in French speaking skills among
university students has become an urgent pedagogical concern. At the Faculty of French
Language and Culture, University of Languages and International Studies, Vietnam
National University, Hanoi, although the curriculum emphasizes the development of
communication skill, the activities aimed to enhance speaking fluency have not yet been
systematically implemented. The 4/3/2 technique, characterized by requiring learners to
deliver the same content within progressively shortened time limits (4 minutes, 3 minutes, 2
minutes), is considered a potential pedagogical tool to foster automatization and enhance
the continuity of speech production. However, to effectively apply this technique in the
context of tertiary French language education, appropriate orientations and organizational
measures are required, such as standardizing implementation procedures, developing
fluency assessment criteria, adjusting tasks according to learners’ proficiency levels, and
integrating speaking activities with self-assessment and reflective learning.

Keywords: learning French, 4/3/2 technique, speaking fluency.

NNPUMEHEHUWE METO/A 4/3/2 1J1s1 IOBBIINEHUSA BEI'VTIOCTHU
I'OBOPEHUA Y CTYJAEHTOB ®AKYJIBTETA ®PAHIIY3CKOI'O
A3BIKA U KYJIBTYPbI, YHUBEPCUTETA A3bIKOB "
MEXIYHAPOJIHBIX HCCJEIOBAHUI, BLETHAMCKOI'O
HAIIMOHAJIBHOI'O YHUBEPCHUTETA, XAHOM
Hryen ML.K.

Hzyen Munv Kxanws - cmyoenm
Gaxyrvmem GpaHyy3cKo20 A3bIKA U KYAbMYPbL,
Vhusepcumem a3v1k06 u MeicoyHapoonwix uccaedosanuti Beemnamckoeo HayuoHanbHo20
VHUBepcumema
2. Xanou, Bbemuam

Annomayun: 6 KOHmMeKCme UHHOBAYUL 8 Memooax Npeno0asaHusi UHOCMPAHHBIX A3bIKOS,
OPUEHMUPOBAHHBIX HA  pazeumue CHOCOOHOCMel, NogbluleHUue Oe2iocmu pedu Ha
@panyysckom  A3bIKe  cpedu  CMYOEHMO8  YHUBEPCUMEMO8  CMAl0  AKMYalbHOU
nedazocuveckoi 3aoauei. Ha @akyrememe ¢hpanyysckoeo sA3bika U Ky1bmypbl
Yuueepcumema s3v1k06 u mencOyHapoOHwIx ucciedosanuli Bvemuamckozo HayuonanibHo2o
YHUgepcumema 6 Xawoe, HeCMOMpPsi HA MO, YMO Yy4eOHas npozpamma Oenaem axyenm Ha
PA36UmMUU  KOMMYHUKAMUBHLIX HABLIKO8, MEPONPUAMUS, HANPAGNIeHHble HA NOo8blUleHUe
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beznocmu ycmuou peuu, euwje He ObLIu cucmemamuuecku eHeopenvl. Memoouxa 4/3/2,
Xapakmepuzyrowaacs mpebosanuem K yuawumcs usideams 00UH U mom dHce Mamepudan 8
nOCmeneHHo coxpawarouuecs epemennvie pamku (4 munymol, 3 mumnymol, 2 MUHymol),
paccmampugaemca Kax NOMEHYUATbHbIN Nedaco2uteckKuti UHCIpyMeHm O pa3eumusl
asmomamuzayuu u nOGviuleHUs: HenpepbisHocmu ycmuou pedu. Oonaxo ons 3¢ pexmusnozo
npUMeHeHus Mol MemoOuKu 6 KOHmeKCme 8blCuie20 00pas’osanus no @Gpanyy3cKomy
A3BIKY HEOOXO0UMbL COOMBEMCMBYIOWUE OPUSHMUPLL U OPSAHUBAYUOHHbBIE Mepbl, MAaKue
KaKk cmanoapmuzayus npoyeoyp 6HeOpenus, paspabomxa Kpumepues oyenku 0Oeznocmu
peu, KOppeKmupogKa 3a0aHuUtl 8 COOMEEMCmMEUU ¢ YPOSHEM 8IA0CHUs AZbIKOM YUAUUXCH, U
UHMe2payus YCMHOU peyu ¢ CamoOYeHKol u pe@prekcusHbiM 00yueHuem.

Kntoueevte cnosa: usyuenue ppanyysckoeo A3vika, memoouxka 4/3/2, 6eznocme ycmuoi
peuu.
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INTRODUCTION

In the context of increasing international integration, communication skill plays a crucial
role in the training and development of high - quality human resources process. For people
learning French as a foreign language, developing fluency in oral expression is one of the
central objectives of the teaching and learning process, contributing to the formation of
communicative competence and the ability to use language in authentic communicative
situations. However, in practice, many students still encounter difficulties in expressing
ideas continuously, coherently and naturally, especially in free-speaking activities. Speaking
fluency depends not only on vocabulary range or grammatical knowledge but also on real-
time language processing ability and learners’ confidence in communication. In their
academic experience, many students of the Faculty of French Language and Culture,
University of Languages and International Studies, Vietnam National University, Hanoi face
obstacles such as fragmented speech, excessive focus on sentence structure formulation, or
anxiety about making errors, leading to reduced effectiveness in oral communication. This
situation calls for appropriate teaching methods that both help learners practice expressive
skills and create conditions for more natural and flexible language use. Among speaking
instruction methods, the 4/3/2 technique is regarded as an effective approach to improving
fluency by requiring learners to repeat the same spoken content within progressively shorter
time frames. This technique reduces cognitive load, enhances automatization in language
production, and strengthens communicative confidence. Nevertheless, the application of the
4/3/2 technique in French language teaching in Vietnam, particularly in the tertiary context,
has not yet been systematically researched or implemented.

Based on the above reasons, this study entitled The application of the 4/3/2 technique to
improve the fluency in speaking among students of the faculty of french language and culture,
University of Languages and International studies, Vietnam National University, Hanoi aims
to clarify the effectiveness of the 4/3/2 technique in developing speaking fluency and to
propose pedagogical orientations and measures appropriate for French-major students. The
findings are expected to contribute to enhancing the quality of French speaking instruction and
to provide practical grounds for innovation in foreign language teaching at the tertiary level.

CONTENT

1. Literature Review

The 4/3/2 technique is considered as one of the representative techniques in speaking
instruction aimed at developing foreign language learners’ fluency. It was first proposed and
implemented by Maurice (1983), and later further researched and developed by Nation
(1989) as well as Arevart and Nation (1991) in various foreign language learning contexts.
Subsequently, the 4/3/2 technique has attracted scholarly attention and has been empirically
examined in diverse educational settings, notably in studies by Yang (2014a, 2014b) in
China and by Movahed and Karkia (2014) in Iran. These studies have confirmed its status as
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an effective pedagogical tool for promoting oral proficiency. Numerous studies indicate
positive effects of the 4/3/2 technique on speaking fluency development. Requiring learners
to repeat the same content within progressively shorter time limits enables them to speak
faster and more steadily while reducing unnecessary pauses during speech production
(Arevart & Nation, 1991; de Jong & Perfetti, 2011; de Jong, 2012; Boers, 2014; Yang,
2014; Thai & Boers, 2016; Molina & Briesmaster, 2017). Furthermore, de Jong and Perfetti
(2011) argue that this technique facilitates vocabulary consolidation and retention through
controlled repetition and automatization processes. Other studies emphasize that the 4/3/2
technique not only enhances fluency but also strengthens learners’ confidence in foreign
language communication (Boers, 2014a; Molina & Briesmaster, 2017).

However, alongside its advantages, certain limitations have been identified. Skehan
(1996) and Foster & Skehan (1996) suggest that excessive focus on fluency may lead
learners to prioritize simpler grammatical structures, thereby reducing syntactic complexity.
Laufer and Nation (1999) note that repeated delivery of the same content may result in
lexical monotony. Long (1996) points out that the technique does not sufficiently emphasize
interaction, as learners mainly engage in monologic speech rather than bidirectional
dialogue. Additionally, Molina and Briesmaster (2017) observe that time pressure may
induce stress and anxiety among learners with low speaking confidence.

2. Theoretical Framework and the Current Situation of French Language Teaching
at ULIS, VNU

2.1. Theoretical Framework

2.1.1. Teaching and Teaching French

To enhance the effectiveness of teaching techniques, it is necessary to affirm the central
role of teaching in education. Teaching is not merely the transmission of knowledge but a
purposeful and organized pedagogical process involving interaction between teachers and
learners to form necessary skills, attitudes, and qualities. According to scholars such as I. F.
Kharlamov in Pedagogika and Professor Nguyen Ngoc Quang in General Didactics,
teaching is a planned process of interaction between two subjects—teacher and learner—
aimed at enabling learners to acquire knowledge, develop intellectual capacity, and cultivate
personality. Thus, the essence of teaching lies in the dialectical unity between teachers’
organizational and guiding activities and learners’ conscious and active engagement.

In Francophone academia, French language teaching is studied under terms such as
didactique du frangais or didactique des langues étrangéres, belonging to educational
sciences and applied linguistics. It refers not only to instructional activity but also to a field
of research concerned with principles, methods, and conditions for organizing French
teaching and learning, including content, methodology, theoretical foundations, and teacher—
learner interaction. Accordingly, French language teaching constitutes an interdisciplinary
field aimed at comprehensive development of learners’ linguistic and communicative
competence.

2.1.2. Method and French Language Teaching Methodology

A method is a way of organizing actions to achieve a specific objective, comprising a
system of procedures and rules arranged logically and scientifically. In education, teaching
methods are understood as coordinated actions between teacher and students to accomplish
instructional tasks. Despite variations in expression, perspectives converge in defining
teaching methods as organized, purposeful systems of actions directed toward knowledge
and competence development.

Accordingly, French language teaching methodology involves applying general
pedagogical principles to French instruction, consistent with linguistic characteristics and
communicative competence objectives. It comprises systems of approaches, measures, and
organizational forms through which teachers design, coordinate, and guide language
activities to enable learners to progressively acquire, practice, and apply French in specific
communicative contexts.

2.1.3. The 4/3/2 Technique in Teaching and French Language Teaching
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The 4/3/2 technique, initiated by Maurice (1983) and later systematized by Nation
(1989) and Arevart & Nation (1991), is essentially a fluency-development technique in
which learners present the same content three times consecutively with decreasing time
limits (4 minutes, 3 minutes, 2 minutes) to three different listeners.

In French as a foreign language contexts, the technique aligns particularly well with
speaking skill development objectives. Students select familiar topics and are given 10—15
minutes for preparation before performing three speaking rounds. Listeners do not interrupt
or correct errors during delivery to ensure speech continuity. Teachers may subsequently
transcribe and analyze indices such as speech rate, word count, utterance length, and
hesitation frequency for objective progress evaluation.

Nevertheless, as discussed earlier, the technique also presents limitations related to
syntactic simplification, lexical monotony, limited interaction, and potential anxiety under
time pressure. Therefore, in French language teaching, the 4/3/2 technique should be
flexibly combined with feedback- and interaction-focused activities to ensure balanced
development of fluency, accuracy, and linguistic complexity.

2.1.4. The Role of Applying the 4/3/2 Technique

Empirical studies consistently demonstrate that the 4/3/2 technique stimulates faster and
more continuous speech production. Repetition under time constraints optimizes language
processing, promotes automatization, and reduces hesitation. In French language teaching, it
also enhances learners’ confidence and motivation, fostering systematic speaking skill
development. Beyond fluency, the technique contributes to memory training, concentration,
perseverance, and autonomous learning capacity.

2.2. The Current Situation of French Language Teaching at ULIS, VNU

In recent years, French teaching and learning at the University of Languages and
International Studies has shown both advantages and challenges. The Faculty of French
Language and Culture, with over 60 years of development and approximately 700 students,
possesses a highly qualified academic staff, including Associate Professors, PhDs, and
Master’s degree holders, many of whom were trained in France and other Francophone
countries.

Although the curriculum provides rich thematic content, systematic vocabulary and
grammar development, international cooperation programs, and extracurricular activities,
speaking instruction still reveals certain limitations. Speaking lessons often remain relatively
traditional, focusing on theoretical knowledge transmission and isolated sentence practice
rather than authentic communicative practice from early years. Opportunities for natural
interaction remain limited, and fluency-enhancing techniques such as 4/3/2 have not yet
been systematically integrated.

This article therefore proposes concrete measures to effectively implement the 4/3/2
technique in speaking instruction at ULIS, aiming to enhance fluency, confidence, and
communicative competence while providing pedagogical references for curriculum design
and instructional innovation.

3. Measures for Applying the 4/3/2 Technique

3.1. Rationale and Criteria for Proposing the Measures

An important foundation for proposing measures to apply the 4/3/2 technique in order to
improve speaking fluency lies within the broader context of educational policy orientations
and foreign language competence development in Vietnam. Resolution No. 29-NQ/TW on
the fundamental and comprehensive reform of education and training establishes the shift
from a content-based approach to a competency-based approach, emphasizing practical
skills and real-world application. In addition, Resolution No. 71/NQ-TW and related
documents on university autonomy and quality enhancement have set requirements for
standardizing learning outcomes and strengthening international integration capacity, in
which foreign language communicative competence plays a central role. Decision No.
2732/Qb-TTg (2025) approving the Project on Enhancing Foreign Language Teaching and
Learning for the 2025-2035 period, with orientations toward 2045, together with Decree
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No. 222/2025/ND-CP on teaching and learning in foreign languages in educational
institutions, further affirm the need to innovate teaching methods, assessment practices, and
the construction of practice-oriented foreign language environments. The application of the
Six-Level Foreign Language Proficiency Framework for Vietnam also reflects an
assessment orientation based on communicative language use competence. At the
international level, the Common European Framework of Reference for Languages (CEFR)
identifies fluency, interaction, and the ability to present ideas as core components of
speaking competence. Within this context, the implementation of the 4/3/2 technique must
ensure alignment with intended learning outcomes, expand opportunities for structured
speaking practice, integrate fluency assessment criteria into course evaluation systems, and
ultimately aim at developing authentic communicative competence among university
students.

In alignment with these orientations, the French Language program is built upon a socio-
cognitive educational philosophy, adopting a learner-centered approach and emphasizing
learner autonomy. With well-invested facilities and the participation of international experts
in teaching and academic support, the program is designed according to an experiential and
creative learning orientation, focusing on guiding learners to autonomously construct
knowledge and develop skills through practice and experiential activities.

Accordingly, the training objectives aim to produce graduates who demonstrate
proficiency in French and English; possess translation and interpreting skills; acquire
knowledge and professional skills in the fields of economics and tourism; and develop
understanding of Vietnamese and European cultures, particularly those of Francophone
countries. As a result, graduates are equipped with the professional knowledge and skills
necessary to work effectively in multilingual and multicultural environments, meeting the
demands of international integration.

To ensure that the implementation of the 4/3/2 technique aligns with these training
orientations, students must meet several fundamental criteria when approaching and
applying this technique. First, learners must possess a solid foundation of linguistic
knowledge, including vocabulary, grammar, and appropriate discourse structures
corresponding to their proficiency level, in order to ensure coherent content development.
At the same time, students should be able to employ supporting techniques such as rapid
outlining, the use of discourse markers, time management, and speech rate adjustment.
Moreover, learners need the ability to organize ideas logically within a short time frame;
maintain concentration and linguistic responsiveness under time pressure; demonstrate
willingness to interact and collaborate with peers; engage in self-assessment and receive
feedback constructively; and sustain a positive and confident attitude when repeatedly
practicing speaking tasks. These conditions provide the necessary foundation for the
effective implementation of the 4/3/2 technique in the university classroom environment.

3.2. Specific Measures

3.2.1. Standardizing the Procedure for Organizing and Guiding the Implementation of
the 4/3/2 Technique in a Clear and Consistent Manner

To maximize the effectiveness of the 4/3/2 technique, lecturers should establish a
specific and stable implementation procedure across teaching sessions. This procedure
includes selecting topics appropriate to learners’ proficiency levels; guiding students to
prepare ideas within a short time prior to speaking; clearly defining the time limits for each
round (4 minutes, 3 minutes, and 2 minutes); and organizing partner changes after each
round of practice. Standardizing the procedure minimizes random factors, creates a
controlled practice environment, and enables students to focus on the primary objective of
enhancing fluency. Furthermore, when learners clearly understand the activity structure and
instructors’ expectations, they become more proactive in allocating ideas, managing time,
and adjusting expressive strategies across successive speaking rounds.

3.2.2. Developing and Integrating an Assessment Criteria System Aligned with Fluency
Development Objectives
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The effectiveness of the 4/3/2 technique largely depends on assessment and feedback
practices. Therefore, it is necessary to establish a specific set of criteria to measure factors
such as speech rate, hesitation frequency, ability to maintain coherence, idea linkage, and
naturalness of expression. During the initial stages of implementation, feedback should
prioritize fluency and continuity rather than overemphasizing micro-level grammatical
errors. This approach helps reduce psychological pressure, encourages learners to speak
more confidently, and gradually improves their capacity for self-regulation. Process-oriented
assessment, combining teacher evaluation and peer feedback, will enable monitoring of
progress across repeated rounds, thereby reinforcing learning motivation.

3.2.3. Adjusting Task Content and Requirement Levels According to Learners’
Proficiency

A key condition for the effective implementation of the 4/3/2 technique is the alignment
between speaking tasks and students’ proficiency levels. Topics should be familiar and
connected to personal experience or previously acquired knowledge in order to activate
existing vocabulary and structures. At lower proficiency levels, lecturers may provide
keywords, guiding questions, or idea frameworks to support content organization. At higher
levels, tasks may be expanded to require argumentation, comparison, analysis, or defense of
personal viewpoints. Task differentiation not only reduces cognitive load but also ensures an
appropriate level of challenge, enabling learners to improve fluency without being
linguistically overwhelmed.

3.2.4. Integrating the 4/3/2 Technique with Self-Assessment and Reflective Learning
Activities to Enhance Learner Autonomy

In addition to speaking practice, organizing self-assessment stages after each session
plays a crucial role in communicative competence development. Students may use
checklists, learning journals, or audio recordings of their speech to analyze fluency levels,
hesitation frequency, and improvement across successive rounds. Reflective activities help
learners clearly identify strengths, limitations, and strategies to adjust in subsequent practice
sessions. Furthermore, encouraging students to exchange constructive peer feedback
contributes to building a collaborative learning environment, strengthening confidence, and
sustaining long-term motivation. When implemented comprehensively, this measure not
only enhances the effectiveness of the 4/3/2 technique but also contributes to the
development of lifelong learning competence.

CONCLUSION

Based on theoretical analysis and the current situation of French speaking instruction at
the University of Languages and International Studies, Vietnam National University, Hanoi,
this article proposes the application of the 4/3/2 technique as a pedagogical solution to
develop students’ speaking fluency. The proposed measures include standardizing
implementation procedures, establishing appropriate assessment criteria, adjusting tasks
according to proficiency levels, and strengthening self-assessment and reflective learning
activities.

The implementation of the 4/3/2 technique should be flexible and balanced among
fluency, accuracy, and linguistic richness, avoiding overemphasis on any single component.
The article contributes practical reference materials for lecturers in innovating tertiary-level
French speaking instruction and opens avenues for future empirical research to further
validate the effectiveness of the proposed measures.
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