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OUSUKO-MATEMATHYECKHUE HAYKH

MEXAHMHW3M KOPITY CKYJISIPHO-BOJIHOBOI'O ABU/KEHU 1
JEKTPOHOB
Crenenko B.10.

Cmeyenxo Braoumup FOzehosuu — 00Kkmop mexnHuueckux Hayk,
Unemumym mexnonocuu memannos HAH Benapycu, Accoyuayus numeiuyukos u Memaiiypeos
Pecnybnuxu benapyco,
2. Mozunes, Pecnyonuxa berapyco

Annomayun: ¢ cmamve RNPeONONCEH MEXAHUZM KOPRYCKVISPHO-B0IHOB020 OBUIICEHUS
INEKMPOHOE. DMOM MEXAHUZM 3aKTIOUACIC 8 OBUICEHUU DIIEKMPOHOE NO MPACKMOPUSIM
suHmMogbIx cnupanei. Ilpu smom 0sudicenuu Kaxcovlil SNeKMpPOH 0OHOBPEMEHHO 8PAUACTICS
N0 OKPYICHOCIU U OBUNCEMCSL NPIMOTUHEUHO 6 HanpaeieHuu umnyivcad. Ilepevlil 6uo
08udICeHUsT 0becneuusaem dIeKMpPOHAM BOJIHOGbIE CEOUCMBA, A 6MOPOL GUO OBUICCHUL —
KOpnyckynsapHvle ceolicmea. Takoe Osudicenue 21eKMPOHO8 6 amMOMAx No38oJsem
06vscHumb: npunyun ITlayiu, omHOCUMENbHO Malble 3HAYEHUs PAOUYCO8 amomog C
OONLUUM COOEPHCAHUEM DNEKMPOHO8, nepablil nocmynam bopa. J]susicenue 31eKkmponos no
MPAeKmMopUsM GUHMOBLIX CRUPATel Jelaen MU Yacmuybl HeUHePYUATIbHIMU, K KOMOPbIM
HenpumMeHUMbl YPAGHEHUsL CNeYUdlbHOU MEoPUL OMHOCUMETbHOCMU.

Kniouesvte cnosa: osnekmpouvi, KOpnycKyISPHO-BOIHOG0E — OBUICEHUE, MPACKMOPUSL
BUHMOBOU CRUPAIU, AMOM 8000P0O0d.

MECHANISM OF PARTICULAR-WAVE MOTION OF
ELECTRONS
Stetsenko V.Yu.

Stetsenko Vladimir Yuzefovich — Doctor of Technical Sciences,
INSTITUTE OF METAL TECHNOLOGY OF THE NATIONAL ACADEMY OF SCIENCES OF
BELARUS, ASSOCIATION OF FOUNDRYMEN AND METALLURGISTS OF THE REPUBLIC OF
BELARUS,
MOGILEYV, REPUBLIC OF BELARUS

Abstract: the article proposes a mechanism for the corpuscular-wave motion of electrons.
This mechanism consists in the movement of electrons along the trajectories of spiral coils.
In this motion, each electron simultaneously rotates in a circle and moves in a straight line
in the direction of the pulse. The first type of motion provides wave properties to electrons,
and the second type of motion provides corpuscular properties. This movement of electrons
in atoms makes it possible to explain: the Pauli principle, the relatively small values of the
radii of atoms with a high content of electrons, the first postulate of Bohr. The movement of
electrons along the trajectories of helical spirals makes these particles non-inertial, to
which the equations of the special theory of relativity are not applicable.

Keywords: electrons, particle-wave motion, spiral trajectory, hydrogen atom.
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W3BecTHO, YTO MpH ABWXEHWN JIEKTPOHBI MPOSBISIOT KaK KOPIYCKYJSPHbBIC, TaKk U
BoNHOBBIE cBoMcTBa [1]. Kak wactuma snekTpoH obnagaer maccoil M pasmepamu. Pammyc
aeKTpoHa (1) OmpeeNseTes CIeayONUM YpaBHeHueM [2]:



e2

r=—, (1

e e — dIeMeHTapHblil 3apsan, pasHbii 1,6:10"° Kir; m — Macca JnekTpoHa, paBHas
9,1-1()'31 KI; ¢ — CKOpOCTb CBETa B BaKyyMe, paBHas 3-10% mc’ [3]. loncraBnsst 3T
snavenys B (1), momyuum r = 3-10%° M.

Kak BosHa 211eKTpoH UMeeT JyTHHY BOJIHEI (4), onpenensemyro ypaBHenuem e Bpoitns [2]:

h
A=z, ()

rae h - nocrostaHas [Tmanka, pauas 6,6:10>* ik c [3]; p — HMITYJIbC STEKTPOHA.

Ucxons u3 runoressl JI. ge bpoins o BonmHax matepuu, J. Illpenunrep npemmoxui
BOJIHOBOE YpaBHEHHE JUISl ABMKEHHS 3JIEKTPOHA B AJIEKTPUUECKOM Ioje sapa atoma [1, 2].
M. bBopH npemnoxun cuutate BoiHbl JI. ne bpoins BomHamu BepostTHocTH [4].
BepositHocTHass  wHTepnperanmsi  ypaBHeHusi  lllpemuHrepa  sBISETCST  OCHOBHOM
COBPEMEHHOM KBaHTOBOW Teopuu. COriacHo 3TOH TEOpHH, KBaApaT MOAYIS BOJIHOBOM
¢bynkimn ypaBHeHus IllpenuwHrepa omnpenenser IJIOTHOCTh BEPOSTHOCTH OOHAPYKEHUS
3JIeKTpOHA B Touke aToma [1].

CornacHO KBaHTOBOW TEOPHH, JIEKTPOHBI B aTOMax CO3JIal0T 00aka BeposTHOCTH. J{iist
aToMa BOJIOPOJa OAMH 3JIEKTPOH CO3JIAeT ILIeNoe 00JIAKO BEPOSTHOCTH, KOTOPOE, COTJIACHO
TEOPUHU BEPOSTHOCTH, MOXKET CO3JaTh TOJILKO OONBIIION aHCaMOJIb U3 3JIEKTPOHOB. M3 3TOro
CJIE/IyeT, YTO OCHOBBI KBaHTOBOW TEOPHH HEYIOBIIETBOPUTEIBHO COINIACYIOTCSI C TEOpUel
BeposTHOCTU. [lo3TOMY 1enbio HacTosmieid paboThl SIBIISETCS ONpejeieHHe MeXaHH3Ma
KOPITYCKYJISIPHO-BOJTHOBOT'O IBMXKEHUS 3JIEKTPOHOB.

CornacHO COBPEMEHHOW TEOPUH AJIEKTPOJMHAMHKH, 3JIEKTPOH, KaK YacTUIa, JAOJDKEH
JIBUT'aThCsl B CBOOOJHOM MPOCTPAHCTBE IMPSIMOJIMHEHHO, 0e3 BparieHus: Bokpyr ocu [1-3].
Ho Toraa He sicHO HaJIM4Me y TAKOTO 3JIEKTPOHAa MOMEHTa UMIyiabca. Kpome artoro, siBieHne
IU(ppaKIud DIEKTPOHOB CBHUIETENBCTBYET O TOM, YTO TPAeKTOpUS WX ABWKCHUS HE
SIBISIETCSL  NIPSIMOJIMHEHHONW. Bce 3T IpoTMBOpEuYMs MOXKHO pPa3pelliuTb, NPHUHSB, 4YTO
TPaeKTOPUSAMHU ABMKEHHS JIEKTPOHOB SIBJISIIOTCS] BUHTOBbIE criupaiu [5]. Takoe aBuxeHue
JJIEKTPOHOB OOBACHAET MX KOPIYCKYISIPHO-BOIHOBOM IyallM3M, KOTOPBIH 3aKIIOYAeTCs B
TOM, YTO Ka)/blIli JIEKTPOH OJHOBPEMEHHO YJYacTBYET B JABYX BHJAaX IBIKCHUS — IIO
OKPYXXHOCTU C YacCTOTOW 7V, TAaHIME€UUAIBHOM CKOPOCTBIO (W, MU MPSIMOJIMHEHHO IO
HAIPABICHAIO UMITYIIbca (P) — CO CKOPOCTBIO . [IepBbIil BH JBHXCHHSI 00€CIIEUHBAET
3JIEKTPOHAM BOJIHOBBIE CBOMCTBA, a BTOPOM BUJ JABMXKCHUS — KOPITYCKYJISIPHBIE CBOICTBA.
OKCHEepUMEHTANbHBIM ~ HOATBEPXKACHUEM  JBWKEHHS  JJIEMEHTAPHBIX  YacTHLl  II0
TPAaeKTOPUSAM BUHTOBBIX CIIHpaJei SBIAETCS PETHCTPAIMs 3THUX YacTHIl B ITy3bIPbKOBOM
kamepe [6].

TpaexTopusiMHu ABWXEHUSI 3JIEKTPOHOB IO BHHTOBBIM CIHPAISIM MOXXHO OOBSICHHUTH
SBJIEHHE AU(PPAKIUH 3JIEKTPOHOB, NPH KOTOPOM JIIEKTPOHBI MPOSBISIOT BOJHOBBHIC
cBoiictBa. Ilpn TakoM ABMKEHHHM K 3JIEKTPOHAM HETPHMEHHMMBl YPaBHEHUS CIICIHAIbHON
TEOPHUH OTHOCUTEIBHOCTH, TIOCKOJIBKY OHH SIBIISTFOTCS] HEMHEPIUAIBHBIMY YaCTUIIAMHU.

[IpoexuusiMy TpaeKTOpUHU ABKEHHS 3JIEKTPOHA 0 BUHTOBOM CIIMpalN HA IIOCKOCTh
Z — Y sBiseTcst OKpY>KHOCTh paanyca R, a Ha IIOCKOCTh Z — X — KocuHyconza (puc. 1).
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wy R

Puc. 1. Ipoexyuu mpaexmopuu 08udcenUs: 3IeKMPOHA NO BUHMOBOU CNUPAIU

Ilpu 5TOM mpoeKims chuHa 3yekTpoHa (S) Ha NPSIMOIMHENHOE HAMpPAaBICHHE €ro
umiyibca (ock X) onpenensercs ciaeayomuM ypaBHeHHeM [1]:

s=2L.g, 3)

27
1
IJie § — CMIMHOBOE KBAHTOBOE YHCIIO HJIEKTPOHA, PaBHOE - [1].

ITockonmeky S = mw; R, TO cripaBeUTMBO cleAylolIee ypaBHEHHUE:
h = 4nRmw,. 4)
YacroTa »IeKTpoHa Onpenesnsercs CIeAyoIIM ypaBHEHHUEM:

V=t Q)

2nR’

JIIuHa BOJIHBI 3JIEKTPOHA ONpPENeNseTcs CIeYIOIUM YPaBHEHHEM:
A== 6)

U3 ypaBHennit (4) — (6) momy4daeM ciemyroliee ypaBHeHHE I pacdeTa JJIHHBI BOJHBI
JJIEKTPOHA!

wyh

(N

= 5.
2mwy

U3 ypaBHenmit (4) um (5) wmMeeMm cienmyromee ypaBHEHHE Ui pacdyeTa YacTOTHI
JJIEKTPOHA!

_2mw?
v=—" ()

U3 ypasuenuii (5) u (8) mmeeM cieyromiee ypaBHEHHE U pacyeTa 3Ha4eHus R:

h

ammow,’

©

Crnemyer monaratb, 4TO 3JIEKTPOH, JBUTASICh 10 BHHTOBOHM CIUpPAJH, UMEET W, = ;.
Torna ypaBaenue (7) OymeT IMETh CIIETYFOIIIA BH:



A= (10)

2mwy,’

YuuThIBast, YTO CyMMapHBIH MMITYJIbC BpAIATEIbHOIO W TOCTYMATEIBHOIO JBIKEHUS
NIEKTpOHa P = 2Mmw,, nonydnM, 4uro ypaBHeHue (10) BbIpakaer ypaBHeHue (2) —
ypaBHeHue nie bpoiins ans aBmkymerocst snektpona. Ciemyer mojiarath, YTO ypaBHEHHE
IpeauHrepa OmMCHIBAET BOJHOBOE IBIDKEHHE JIIEKTPOHA, IBIDKYIIETOCS B aTOME IO
TpPaeKTOpUHU BUHTOBOH criupany mupuHoi 2R. Ilpu stoM w; = @,.

W3BecTHO, 4TO cpeaHuil pajuyc NEpBOH CTAIIMOHAPHOW OPOWTHI DJIEKTPOHA B aToMe
Bozopona 1; = 0,53-107'° m, a ckopocTh ABIKEHHS HIEKTpOHa 1o opoute (vU;) onpeaensercs
cenyonuM ypaBHeHueM [3]:

v =— (1)

2nmery”

Hoxcrapnss 3uauenus h, m, r; B ypasHenue (11), monyunm v; = 2,2:10° m-c”'. Torna
HMEEM CIIEIyIOUIUE 3HAYEHUs] CKOPOCTEH 3JEKTpOHA, ABIXKYIIETOCS IO TPACKTOPHH
BUHTOBOI CIHPAN: U; = W, = w; = 2,2:10° m-c.

[oxcrasnss 3HayeHuss w;, h, m B ypaBHeHue (9), MOIyYUM paanyc BUHTOBOW CITHpAIIH
R, = 0,26:10™"° m. Tloacrasnss 3Hauenuss h, m, w, B ypaBHeHue (8), MOJTYUHM HACTOTY
snekTpona v; = 14-10"° Ty, [locTaBsis 3HAYCHNS W, U V; B ypaBHEHHE (6), MOTyIHM JUTHHY
BOTHBI 37ekTpoHa A; = 0,16:10° M. DTo o03Hauaer, 4TO SMEKTPOH B aTOME BOIOPOIA
JBIDKETCS TI0 TIEPBOM CTallMOHAPHOM opbute co cpeqHuM pamuycom 0,53-1 07" M o BUHTOBOI
crpanu mupusoii 0,52-107° M ¢ wacroroit 14-10" Ty i wiuHO# BomHb! 0,16:107 M.

H3BecTHO, YTO CpeAHUil pajinyc BTOPOH CTallMOHAPHOH OPOWTHI AJIEKTPOHA B aTOME
Bomopoma 1, = 2,12:10"° M, a ckopocTh mBMKEHHS SeKTpoHa 1o opoute (U,)
OTIpeIeNAETCs CISNYIOIUM ypaBHeHHEM [3]:

U, = —— (12)

m-ry

Ioxcrapnss 3Hadenus h, m, 1, B ypasHenue (12), monyunm v, = 1,1-10° mc’. Torma
HMEEM CIEIYIOUIME 3HAYCHUs] CKOPOCTEH 3JIEKTpOHA, MABMXKYIIEroCs IO TPacKTOPHH
BUHTOBOH CIIMpAIM BTOPOH CTAMOHAPHOH OPOMTEL U, = w, = w; = 1,1:10° wmcl.
[Moxcrasisist 3T 3HAUYEHUST W4, h, M B ypaBHeHHe (9), MONYYUM PaJUyC BUHTOBOW CHIHPAIH
R, = 0,52:10"° M. ToxcraBnss 3Hauenns h, m, w; B ypaBHeHHe (8), OTYIHM YaCTOTY
3MeKTpoHa V, = 3,6:10'° T'u. TloxcTaBiss 3HaueHns w, ¥ V, B ypaBHeHHE (6), MOTYIHM
JUTHHY BOJHBI 351eKkTpora A, = 0,31-107 M. D10 03HauaeT, 9TO TEKTPOH B ATOME BOAOPOIA
JBIKETCS. 1O BTOPOH CTAIMOHAPHON OpOHTE CO cpeaHuM pammycom 2,12:10"° M mo
BHHTOBOM criupaiu mmpuHoi 1,04 107 M ¢ wacroroit 3>,6~1015 I't u mouaoi Bomus! 0,31-10°
? M. TIpu 5TOM TPAEKTOPUH JBMKEHHS 3EKTPOHOB, ABIKYIIAXCA 1O JBYM CTALIHOHAPHBIM
opOuTaM, HE TIEpeceKaroTCsd, IIOCKOJIBKY MHHHMAIbHOE DPACCTOSHHE MEXKAY HUMH
cocrapiser 0,81-107"" m. JIBkeHHe S/MEKTPOHOB B aTOMax IO TPASKTOPHSAM BHHTOBBIX
crmpaneil MO3BONSET OOBSICHUTh NEpBbIM mocTynaT bopa, korma mpu ABIKEHHU 10
CTaLMOHAPHBIM OpONTAM JIEKTPOHBI HE M3Ty4atoT ()OTOHOB. DTO MPOUCXOANUT TIOTOMY, YTO
3JIEKTPOHBI JBIKYTCSI B 3AMKHYTOM MAarHHTHOM II0JI€, KaK B KaTYIIKE COJIEHOM/A, KOTOpast
HE m3Iry4aer (hOTOHOB.

B aTomax 3meKTpOHBI ABIXKYTCS BOKPYT A€ MO OpOUTAISIM, KOTOPBIE PACIIONararTcs B
aTOMHBIX 0o0osoukax. IlepBast 3 HUX HaXOOWTCS OYEHB OITHM3KO K SIIPY aroMma, MOITOMY B
9TOH O00ONIOYKE BCEro OxHAa OpOWTanb, HAa KOTOPOM MOTYT HAXOIUTHCS TONBKO MBa
9JIEKTPOHA C MPOTHUBONONIOKHBIMH crmHamH. CormacHo mnpuHnuny [laymm, mo omHo#H
opOuTa M MOTYT ABHIaThCS TOJIBKO TaKHe 3JIEKTPOHSI [1].

[onste nmpuaIMn Ilaymn MOXXHO, MCXOZS W3 IBW)KEHHS AJIEKTPOHOB BOKPYT Spa MO
TPAEKTOPHUSAM BUHTOBBIX crimpaieil. IIpu 3ToM KaxIblil 3JIEKTPOH, JBUTAsCh 110 OPOHTANIAM,
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co3JaeT COOCTBEHHOE (CIIMHOBOE) MarHWTHOE Tojie (MarHUTHYIO opOwTans) (puc. 2, a).
HanpaBnenue mojis MarHUTHOW OpOWTANM 3aBHCHT OT CIHHA JJekTpoHa. Ecnu naBa
SNIEKTPOHA aTOMa, JBHUTASACH IO OJHOW OpPOWTANM, MMEIT OJWHAKOBBIC CIHMHBI, TO 9TH
ANIEKTPOHBI OYAYT OTTAJKUBATHCS APYT OT APYyra MarHWTHBIME cuiamu. ECM criMHBI ABYX
SJIEKTPOHOB aTOMa Ha OIHOW OpPOWTANM TPOTHUBOIONOXKHBI, TO TAKUE SJICKTPOHBI OYAyT
NPUTATUBATHCS APYT K OPYry MarHUTHBIMU CHJIAMH M JBUTAThCS 110 OAHOM opOuTanu (puc.
2, 6). MarauTHble OpOHTAIH SIIEKTPOHOB aTOMOB A M b ¢ MPOTHBOMOIOXHBIMU CITHHAMU
OyIyT IPUTITUBATHCS, 00CCIIEUNBas XUMUYECKYIO CBSA3b MEXIY aTOMaMH (puc. 2, B).

5 N S N 5§ ~ N S ~_N
'_<> <:>_ i e
N_._.,,.--.._‘_‘_s A E
'-.._‘_._,.-”'

i) ir) )

Puc. 2. Cxemvl macnumnuix opbumaneii 21eKkmponog: a) 0st 00HO20 NeKMPOHa; 6) Ons 08yX
INLEKMPOHOE AMOMA C PAZHLIMU CRUHAMU, 8) O 21eKmpoH08 amomos A u B ¢ pazneivmu cnunamu

Hcxons w3 npuniuna [laymm, cxema opOuTaneld 3eKTPOHOB 2- 00OJOYKH aTOMOB
npejcTaBjeHa Ha puc. 3.

Li Be B
N 0 F Ne

KK XKK

Puc. 3. Cxemwr opoumaneii snekmponos 2-ii 060104KU AmMoMo8.

AToMm Li uMeeT omHy OpOHMTaNb C OJHMM JIJIEKTPOHOM. Y aToma Be npe opOutanm, Ha
KaXIOH M3 KOTOPBIX ABIKYTCS MO OJHOMY 3JIEKTpOHY. ATOM B mMmeer Tpu opOuTanu, Ha
KaKI0M U3 KOTOPBIX TAaKKe ABIKYTCS MO OAHOMY JIEKTPOHY. Y aToMa yriaepoja 4eThIpe
opOuTany, Kaxaast U3 KOTOPHIX UMEET 10 OJJHOMY 3JeKTpoHYy. AToMbl N, O, F'u Ne umerot



TI0 YeThIpe OpOUTAIIH, HAa Ka)KJOH M3 KOTOPBIX MOTYT JIBUT'aThCS Kak 10 OJHOMY, TaK W I10
JiBa 3eKTpoHa (puc. 3).

HecnapenHsie 37€KTpOHBI Ha OpOWTANAX O0ECHEYMBAIOT XUMHYECKYIO CBSI3b MEXKIY
aToMaMHu (BaJIGHTHOCTh). BJM3KO pacriosoXeHHbIe Ha Pa3HBIX OpPOWTASIX 3JIEKTPOHBI,
HMMEIOIIME MNPOTHUBOIOIOKHBIE CIIMHBI, MOTYT cHapuBatbes. [Ipu 3TOM CHMKaercs
BaJIeHTHOCTh. Hampumep, y aroma yriepoaa 4eThlpe HECHapeHHBIX 3JIEKTPOHA, KOTOphIE
o0ecreunBaroT BaJCHTHOCTh 4eThipe. Ho ecnu 1Ba aJeKTpoHa crapsTcs, TO BaJEHTHOCTD
CHH3HTCS 10 IBYX.

JIBIKeHHe SIIEKTPOHOB BOKPYI sIZIEp aTOMOB IO TPAEKTOPHSIM BHMHTOBBIX CIIHpaJCH
TI03BOJISIET OOBSICHUTH PABEHCTBO KOBAJIEHTHBIX pajuycoB aToMoB Na u Pb (0,154 um), Au n
Li (0,134 um) [6]. Y Na B Tpex 3JEKTPOHHBIX 000JIOUKaX MBIKYTCS 11 35IeKTpoHOB, a y Pb B
LIECTH DJIEKTPOHHBIX 000J0YKax — 82 anekTpoHa. Y Li B JBYX SJIEKTPOHHBIX 00OIOYKAX
JBIDKYTCSL 3 DJIEKTPOHA, @ y Au B IIECTH IEKTPOHHBIX 00oyoukax — 79 anektpoHoB. C
yBEJIMYEHNEM YHWCJIa MArHUTHBIX OpOWTalell B aTOMHBIX OOOJIOYKAaX M BO3pacTaHUEM HX
YHcla YBEJTMYMBAETCS CHJIA MPUTSHKEHUST MEXIY 000J0YKaMU. DTO MPUBOAUT K CHIDKEHHIO
paccTOSIHUSL MEX]ly aTOMHBIMU OOOJIOYKAMHU W YMEHBIICHHIO KOBAJICHTHOI'O paJiiyca aToMa,
HECMOTPS Ha TO, YTO B HEM 3HAUMTEIILHO TOBBIIIAETCS KOIMYECTBO AJIEKTPOHOB, OpOHTAIIEH,
000J10UEeK.

Takum o0pa3oMm, MeXaHM3M KOPITYCKYJSPHO-BOJIHOBOTO JIBM)KEHHS DIIEKTPOHOB
3aKJII0YAETCA B TOM, YTO OHU JBWXKYTCSI 110 TPAEKTOPUSAM BUHTOBBIX criupaiieil. Ilpu sTom
KQXIbI 3JIEKTPOH OJHOBPEMEHHO COBEpINAET IEPUOJUYECKUE BpallaTelbHbIE U
NOCTyNaTeIbHOE JIBIKEHHs. B pe3ynabraTe 3JeKTpOHBI 00JIaaoT KakK BONHOBBIMH, TaK M
KOPIIYCKYJSpHbIMM CBOWcCTBaMM. IIpm 3TOM K 3JIEKTpOHAM HENPUMEHHMBl YpPaBHEHUS
cneunaanof/i TEOPHUU OTHOCHUTCIIbHOCTH. HBI/IFaHCB IO TPa€KTOPHUAM BHHTOBBIX cnnpaneﬁ,
9JIEKTPOHBl B aTOMax CO3JAIOT COOCTBEHHbIE MArHWTHBIE IONs (MAarHUTHBIE OpOWTANN).
B3anmopeiicTBusiMu 3THX opOuTaneld MOXKHO OOBSICHUTH NMPHHIMIT [layinu, OTHOCHUTENBHO
MaJible 3HAYEHUs aTOMHBIX paJilyCcOB JIEMEHTOB, NIEPBbIH MocTynat bopa.
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XUMHUYECKHUE HAYKH

HAHOCTPYKTYPHOE CTPOEHHUE BOJIbl U OCOBEHHOCTH
EE KPUCTAJUIM3AIIUA
Crenenko B.10.

Cmeyenxo Braoumup FO3ehosuy — 00kmop mexHuueckux Hayx,
Unemumym mexnonocuu memannos HAH Benapycu, Accoyuayus numeiuyukos u Memaiiypeos
Pecnybnuxu benapyco,
2. Mozunes, Pecnyonuxa berapyco

Annomauyun: 8 cmamve pacyemHbiM NYMeM, UCHOAb3YSL Memood Mmeopuu 8eposimHocmetl,
NOKA3aHO, YMO 8 800e CIMAMUCTNUYECKU MO2YM 00PA306bI6AMMbCS KAACMEPbL, COCTNOSUUE
MOILKO U3 Mpex UIU Hembvlpex MOAeKYl. Ycmanosneno, umo 600a A6usiemcs 08yxghaznotl
OUCNEPCHOU PABHOBECHOU MePMOOUHAMUYECKOU cucmemol, cocmosweu Ha 13% u3
Moaexkyn 600vl u Ha 87% — u3z Hanoxkpucmainog awoa. Ilpoyecc kpucmaniuzayuu 800bi
sengemcs  Hanocmpykmypuvim.  CHauana — obpasyiomcs — CmpyKmypoobpasyiowjue
HAHOKPUCMALTbL. 3amem U3 HUX U MOJEKY 600bl (POPMUPYIOMCS YeHMPbl KPUCTIATIUZAYUL.
H3 smux yenmpos, cmpykmypooopazyiouux HaHOKPUCMALI08 U MONEKYL 600bl 00paA3yIOmcs
Kpucmannel avoa. OcobeHnocmu  KpUCMAIIU3ayuy  600bl  MOJCHO OOBACHUMb — ee
HAHOCMPYKMYPHbIM — CIPOEHUeM U  CHOCOOHOCIbIO  AMMOChepHo2o  6030yXa XOpOouio
pacmeopamvcsi 6 800e U adcopouposamvcs ee Hanokpucmauiamu. Aocopbuposantuvle
MONEKYbl  8030YXA  NPENsmCMEYIOn 00beOUHEHUI0 HAHOKPUCMAN08 1b0d 6 YeHmpbl
KPUCMAanIu3ayuy, 4mo yeeauuusaem nepeoxiadcoenue 6oovl. Ha xpucmannusayuio 600bl
bonbuioe GuUsAHUE OKA3BIBAIOM NY3bIPLKU B030YXA, KOMOPHIE BbLOCIIOMCI HA OeHOPUMHBIX
KpUCmaniax mod. dmu ny3vlpbKu CHUNCAIOM CIMENeHb PA36emMeE1eHHOCU KPUCMALLO08 1b0d
U YMEeHbWalom CKOpOCMb  KPUCHMALIU3AYUU  600bl.  YCMAHOGNEHO, YmMO  368YKU
cnocobcmeylom  YOanieHuio  ny3ulpbKo8  6030yXd € (QopMUpYIOWUXCcs  OeHOPUMHbBIX
Kpucmannos nvoa. Ilosmomy mysvika mMosicem @ausams Ha ux MOpHOA0UIO.

Knrwoueesle cnosa: cmpykmypa 600vl, KpUCMALIU3AYUsL, HAHOKPUCMALTbL 1b0d, A0COpOyUs,
nY3bIPbKU 8030YXA, MONEKYIbl B0ObL.

NANOSTRUCTURAL STRUCTURE OF WATER AND FEATURES
OF ITS CRYSTALLIZATION
Stetsenko V.Yu.

Stetsenko Vladimir Yuzefovich — Doctor of Technical Sciences,

INSTITUTE OF METAL TECHNOLOGY OF THE NATIONAL ACADEMY OF SCIENCES OF
BELARUS, ASSOCIATION OF FOUNDRYMEN AND METALLURGISTS OF THE REPUBLIC OF
BELARUS,

MOGILEYV, REPUBLIC OF BELARUS

Abstract: the article shows by calculation, using the method of probability theory, that
clusters consisting of only three or four molecules can statistically form in water. It has
been established that water is a two—phase dispersed equilibrium thermodynamic system
consisting of 13% water molecules and 87% ice nanocrystals. The water crystallization
process is nanostructural. First, structure-forming nanocrystals are formed. Then
crystallization centers are formed from them and water molecules. Ice crystals are formed
from these centers, structure-forming nanocrystals and water molecules. The peculiarities of
water crystallization can be explained by its nanostructural structure and the ability of
atmospheric air to dissolve well in water and be adsorbed by its nanocrystals. The adsorbed
air molecules prevent the ice nanocrystals from combining into crystallization centers,
which increases the supercooling of water. The crystallization of water is greatly influenced

11



by air bubbles that are released on dendritic ice crystals. These bubbles reduce the degree
of branching of ice crystals and reduce the rate of crystallization of water. It has been
established that sounds contribute to the removal of air bubbles from the forming dendritic
ice crystals. Therefore, music can influence their morphology.

Keywords: water structure, crystallization, ice nanocrystals, adsorption, air bubbles, water
molecules.

VK 543.39: 665.081
DOI 10.24411/2304-2338-2025-10202

Bona sBisiercsi OCHOBHBIM KOMIIOHEHTOM JKMBBIX OpraHu3MoB Ha 3emiie. [losTomy
MHOTHE CUUTAIOT, YTO BOJA — OCHOBA OMOJIOTMYECKOW >KM3HH. [10CKONBKY JKNU3HB SIBISETCS
TaliHOM, TO BOJI€ IPUIHCHIBAIOT CBOWCTBA JKMBBIX OPraHU3MOB, MCXOJIS M3 0COOEHHOCTEH ee
KpUCTAJUIM3alUd. OTU OCOOEHHOCTH OHpENeNsIIoTCa CTpYKTypod Bonbl. Kpome »storo,
MIPOLIECCHl KPUCTAJLTM3alMy BOABI M METAJIOB aHAJIOTMYHBL. Bona wacto ucnonezyercs: B
Ka4ecTBe MOJICIIEHON JKUIKOCTH ISl PU3NYECKOTr0 MOJIEIMPOBAHHS JINTEHHBIX TIPOIECCOB.

[IpuHsTO CUNTATH, YTO BOAA UMEET KIIACTEPHYIO CTPYKTYPY, COCTOSIIYIO B OCHOBHOM U3
CIIy4aiiHO 00pa3ylomMXcs (CTATUCTUYECKHUX) JIbJIOTIOIOOHBIX KIIACTEPOB, UMEIOLIUX BpeMs
xman 107°-10"" ¢ [1]. O6pasoBanme KIacTepoB SBISETCS CIydaifHBIM IPOLECCOM,
II03TOMY BpeMs 00pa30oBaHMs KJIAaCTEPOB B BOAE MOXKHO OINPENEIHUThH C ITOMOIIBIO TEOPUH
BeposiTHOCTeH. Kaxkaplil Kiactep BOABI COCTOMT M3 71 MOJIEKYJ BOABI. BeposTHOCTH TOrO,
YTO OJHA MOJIEKYJIA BOJBI 3aiiMET MECTO CPEIH 71 MOJIEKYJ BOABI paBHa 7”'. BeposTHOCTH
COOBITHSA, B KOTOPOM 7 MOJIEKYJI BOABI 3aiMyT MecTa Cpeayl 71 MOJEKYJ BOABI B KilacTepe,
paBHa n”. Torma Bpems 00pasoBanusi Kiactepa BOIbI (T,), COCTOAIIEr0 W3 72 MOJIEKYI
BOZBI, OyAeT OnpeaensaThCs CASAYIOUINM YPaBHCHUEM:

Ty = Ty 0%, )

rZie T, — BpeMsl IEPECKOKA OJJHOH MOJIEKYJIbI BOJBL.
3Ha4yeHHE T; ONpPEAENACTCS CIEAYIOUIUM yPaBHEHUEM:

da
n =2, @)

rae d, — quameTp AeHCTBHUS MOJIEKYJIBI BOJIBI;, V; — CPEIHSS CKOPOCTh MOJIEKYIT BOJBI.
Benuunna d; paBna 0,280 um [1]. Bygem cuuTath CBOOOJHBIE MOJEKYNBI B BOJE
ueaIbHBIM ra3oM. Toraa 3HaYeHHE v, ONpenenseTcs CIeAYIONM ypaBHeHHEM [2]:

v = 2L 3)

mmq
rne k — nocrosinnast bonbimana, papaas 1,38 102
Macca MOJIEKyJIsI BOJIBI, paBHast 3-107° kr [3].
[purumaem T = 300 K. Torma u3 (3) nomygaem v; = 610 m/c. IloxcTaBisiss BeNTHIHHBL
d, u v; B ypaBHenue (2), nonyanm 7; = 4,6:10"° ¢. Torma uMeeM cleyIONIYIO PACUETHYIO
(dbopmyiTy Ans ompeneNeHus BpeMEHH 00pa3oBaHMs KiacTepa BOAbI mpu Temmeparype 300
K:

Jx/K; T — remnepatypa BOIbI; my —

T, = 4,6-10713n", 4)

OmnpenennM, Kakue KIacTepbl MOI'yT 00pa3oBBIBaThCs B Bozie mpu Temneparype 300 K 3a
Bpema T,, pasHoe 107°-10"" c. TloxcraBmss Bemmuummel T, B dopmydry (4), pemas
TIOTYYeHHOE YPaBHEHNE OTHOCHUTENBHO A, TIONYYaeM 7, PaBHbIC 4 WM 3 MOJICKYJIaM BOJBIL.
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CrnenoBatenbHo, 3a Bpems 10'°-107"" ¢ B Bome craTmcTHUeCKH MOrYT OGPa3OBEIBATHCS
TOJIBKO KJIACTEPHI, COCTOSIIHE U3 4 WK 3 MONeKyI Boabl. J{i1st 00pa3oBaHus MUHUMAJIBLHOTO
JIBIONIOZIO0HOTO  KJIacTepa T'eKCaroHaIbHOW (OpMBI HeoOXoaumMo 12 MOJeKya BOJBIL
[TosTOMY rOBOPHTH O KJIACTEPHOM CTPYKTYpE BOJBI HE IMEET CMBICIIA.

OKCIepUMEHTAIFHO YCTAHOBIICHO, YTO CPEIHSS CKOPOCTh B BOJIE OPOYHOBCKOH YaCTHIIBI
pasmepom 1| MM coctaiser 0,35 mxm/c [4]. PacueTHBIM IMyTeM MOKa3aHO, YTO VIS STOTO
HEoOXOQMMO, YTOOBI B OpOYHOBCKYIO YAaCTUIy YHapsuli HE MOJIEKYJIbl BOIbI, a
HAHOKPUCTAJLIBI, cocTosue U3 24 Monekyn kaxaelid [5]. Tloatomy cnemyer cuurarh, 4TO B
BoJIe CTAaOMIBHO CYIIECTBYIOT HaHOKPUCTAJUIBI JIbJa, Ha KOTOPBIE pacIaaroTcsi KPUCTAILIBI
JIbJIa TIPH MX IUIaBJIEHUU. DTO IOATBEP)KIAETCS TEM, YTO TOJICTHIE CIIOM BOJBI M JIbJ]da HMEIOT
OJIMHAKOBBIN Toiy0oi 1Ber. Kpome 3Toro, Bojga MMeer sKCTpeMyM (MaKCHMYM) IUIOTHOCTH
npu 277 K, 9TO CBHIETENHCTBYET O CTPYKTYPHOM IIPEBPAICHWH B BOJAE M CTaOHIBHOM
CYILIECTBOBAaHMU B HEHl HAaHOKPUCTAJUIOB Jbaa. Ha ¢a3oBoii muarpamme STOT mporecc He
O0TMevaeTcsl, HOCKOJIBbKY OH IIPOMCXOJIUT B PABHOBECHBIX YCIIOBUSIX U 0e3 TerioBoro addexra.

MeTo10M MOJIOYTIIOBOTO PEHTIeHOBCKOTo paccestuus (SAXS) ObUIO yCTaHOBJIEHO, YTO B
BOJIE HA HAHOYPOBHE MPHUCYTCTBYET HEOJAHOPOAHOCTh TNIOTHOCTH [1]. DTO CBUIETENBCTBYET
B MOJIB3Y HAHOCTPYKTYPHOT'O CTPOSHHS BOABI.

YaenpHas Termiota cyoauManuu (MOJICKYJISIpU3auu) jbaa cocTaBiseT 2600 k/x/kr, a
yaenbHas Teruiota ero miaBneHus paBHa 340 x/Dbx/kr [3]. DTo O3Hawaer, 4TO MOCIE
paciyiaBiIeHUs JIba MOJEKYIApu3upyercss Toiabko 13% ero KpucTamioB, a OCTaJbHBIE
KPHCTaJLIBl PACHaJar0TCsl HA HAHOKPUCTAILIBI Jibja. CleayeT cuuTaTh, 4YTO BOJIA COCTOMT Ha
13% u3 Mmonekyn u Ha 87% — U3 HAHOKPHUCTAJIIOB JIbJA.

Hanuune Monekyn W HAaHOKDHCTAJUIOB, WMEIOMMX [IoOymsapHylo Qopmy ¢
MUHMMAaJIbHOH MeXK(a3HOH MOBEPXHOCTHOW 3HEPTHEH, CO3MaeT B TEPMOIMHAMHUYECKOM
CHCTEME JIONOJIHUTEIFHOE JIAIUIACOBCKOE IaBJIeHHE. B TakuX ycIOBUSX ypaBHEHHE IIpaBHiIa
(a3 Oyzner umers cienyromuii Bug [6]:

d=K-C+2, )

rae © — uncno ¢a3; K — xonuuectBo KoMnoHeHToB; C — Um0 creneneil cBoOobl.

Hus Boget K = 1; C = 1; @& = 2. Bogpl sBisiercsi AByx¢a3HOil paBHOBECHOM
TEepMOJMHAMHYECKON cucTeMoil. B Heil ofHa (aza — 3TO HAHOKPUCTAILIBI JIbJA, a Apyrasi —
MOJIEKYIIBI BOABI (MOJIEKY IApHEI ra3). [locnennue obecrneunBaoT Boge BBICOKHE TEKY4eCTh
U YIpYrocTh napa.

TepMoOMHAMUYECKYIO0 CTAaOWIIBHOCTh HAHOKPHUCTAUIOB JbJa B BOXE OOecCreyrBaeT
JIMHEHHAas 3aBUCUMOCTD Y/IENbHON MMOBEPXHOCTHON 3HEPIMH HAHOKPUCTAILIA OT pajiiyca ero
KpHUBH3HBI [7]. B aTOM ciiydae MOBBIIIEHHE JUCIEPCHOCTH TEPMOIMHAMUYECKON CHCTEMBI
Oynmer cHmKaTh ee sHepruto [ mo0Oca. B pe3ynprare B BoZie B pABHOBECHOM COCTOSIHUU OYIyT
HaXOJWUTHCS HAHOKPHUCTAJLIBI JIbJ1a, UIMEIOIIIE MaKCUMaJIbHYIO TOBEPXHOCTHYIO SHEPTHIO, U
MOJIEKYJIBI BOJIBL.

Kpucrammm3zanys Boabl IMEET CIEAYIOLINE OCOOCHHOCTH:

e BOJIa 3aMEP3aET C yBEIMUYEHUEM 00BEMA;

e TpH OAWHAKOBBIX YCIOBHAX OXJI@KICHHWS Topsyas BoAa 3aTBEpIEBAacT ObIcTpee
XOJIOHOM [8];

e BO/Ia MOXeET IepeoxnaxkaaTscs Oonee gem Ha 40 K 1 OBICTPO KPUCTAIUTH30BATHCS TIOCIIE
BCTPSIXMBAHIS OyTBUIKH C IEPEOXIIaKACHHON BOIOH K yaapa 1o 3o Oyreuike [ 1, 9];

® TpH KPHCTAJUIM3AIMM BOABI MY3blKa BIMSET Ha (OPMY KPHCTAJUIOB JIbJa TaKUM
0o0pa3oM, YTO C YBEIWYECHHEM TPOMKOCTH W (WJIM) CHIDKEHHEM YacTOTHI 3BYKa
JEHIPUTHBIC KPUCTAIUTHI JIbJ]a CTAHOBSTCS Oonee pa3BerBieHHBIMU [ 10].

OOBsICHUTE  OCOOEHHOCTM  KPHCTAJUIM3ALMM  BOJABI  MOXKHO, HCXOIsI M3  ee
HaHOCTPYKTYPHOTO CTpoeHHs. Jlem WMeeT JOCTaTOYHO pHIXJIYI0 TeKCaroHaJIbHYIO
KpHcTayuImaeckyto pemerky (a = 0,782 um, ¢ = 0,736 HM), B y3/1aXx KOTOPOH HaXOAATCS
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MOJIEKYJIBI BOZIBI C MaKCUMaNbHBIM pasmepoM 0,264 um [11, 12]. B nopsl kpucramimyeckoit
peLIeTKH JbJla CBOOOMHO TPOHHMKAIOT MOJEKYJBl KHCIOpOJa M a30Ta aTMOoc(hepHOro
Bo3ayxa (BO3myxa), HWMCIOIIME MakcuMaibHble pasmepsl 0,264 BM u 0,248 HM
coorBercTBeHHO [11]. IToaTOMY pacTBOPUMOCTH BO3AYyXa B BOJE OTHOCUTENILHO BENUKA,
Oyaromapst 4eMy B BOJHOM CpE/ie KUBYT MHOTHE KUBBIC OPTaHU3MBL.

OKCHEPUMEHTAJILHBIM MYTEM YCTAHOBJIEHO, YTO BEJIMYMHA PACIIUPEHUS JbJa, MPHU
3aTBEPAEBAHUM BOJbI, MPOMNOPLUOHANTBHA KOHIIEHTPALlMM PAcTBOPEHHOrO B HEH BO3IyXa
[13]. OTO MOXXHO OOBSCHHUTH TEM, YTO BBIICIAIONIMIACSA BO3JYyX OKa3bIBACT JIABJICHUC HA
OKpYKAaIOIIYI0 Cpeldy, 3acTaBisisl €€ pPACHIMpSThcad. OTO OJHA W3 OCHOBHBIX TNPHYUH
pacmupeHus BOAbl NpH e€e 3aMep3aHud. Eciu He Temnou3onupoBaTh BEPXHIOI 4YacTh
OyTBUIKM C BOAOH, TO BOJAa HAa MEHHCKE OTHOCHUTEIBHO OBICTPO 3aTBEpAEBACT C
00pa3oBaHUEM TOJICTOW W MPOYHON KOPKH. DTO MPEMATCTBYET BBIXOY BO3/1yXa M IIPUBOIHUT
K BO3pacTaHHIO €ro AaBjeHus B OyTeuike. B aToM ciywae oOpasyrommiicst nen Oyner
pACIIUPATECS B OCHOBHOM OT IIEHTpa K mepud)epuu, 4YTO MPHUBOAUT K TPEIIMHAM U
pa3pyLIEHUIO He TOIBKO OYTBHUIKU, HO U JIEJITHOM OTIMBKY (puc. 1).

Puc. 1. Omnugxu uz 1voa, 3ameepoesuiue 6 MopounsbHou kamepe npu 253 K: neeas — be3
MeNnIoU30NAYUU 8EPXHEN Yacmu OYMbLIKU ¢ 60001, NPAdAs — ¢ MenIoU3oNAYUel 6epXHell 4acmu
6YmbLIKU € 6000.

Ecnu Temon3onupoBaTh BEPXHIOK YacTh OYTBUIKH C BOAOH, TO BRIICISIOMIMIACS BO3AYX
Oynmer OecnpensITCTBEHHO YXOIUTh W3 OYTHUIKH. B 3TOM cirydae TpelmHBI He 00pa3yroTes, a
OyTBUIKa W JeAsHas OTJIWUBKA OCTalOTca HeBpeauMbiMu (puc. 1). Hampasmennoe
3aTBEpAEBAaHNE OTIMBKH OKA3bIBAET CYIIECTBEHHOE BIHSHIE Ha €€ paclIipeHHe.

Konmenrpammsa Bo3ayxa, pacTBOPEHHOI'O B BOAE, C TOBBIIIEHHEM €€ TEMIIEpaTyphl
cymectBeHHO cHmkaercs. [lpu 283 K pactBopumocTts kucinopoma B Boxe coctaBisteT 11,3
MrO,/mv’, a mpu 353 K — 2,9 mMrOy/nm’ [14]. Ily3elpbku BO3IyXa TOPMO3SAT MPOLECC
KpHCTaJUIM3aMy BOAbl. HarpeBanme BOIBI NPUBOAMT K €€ JErasalliy, KOTOpas CHIKAeT
MHTEHCUBHOCTD BBIACTICHHS Ha ()POHTE 3aTBEpAEBAHMS ITy3bIPHKOB Bo3ayxa. [losTromy mpu
OJMHAKOBBIX YCIOBHSIX OXJIQXKJICHMS TOpsdasi BOJA 3aTBEPAEBACT OBICTpEE XOJIOAHOH, B
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KOTOpOM BhIllIE KOHIIEHTpauus Bo3ayxa [13]. Huszkoe conepskanue Bo3ayxa B ropsyeit Boze
croco0cTByeT ee OBICTPOMY 3aTBEp/AEBAaHMIO Ha MOPO3HOM BO3AyXe C 00Opa3oBaHHEM
MEJIKUX KPHUCTAJIJIOB JIBAA.

B ouenp xomomHOW (JIensgHOH) 4YHCTOH BoOJEe camasi BBICOKAas KOHIICHTpAIUs
pacTBOpeHHOro Kuciopoaa. [losTomy 4ncTasi M O4eHb XOJOJHAsI BOAA, B3SATAS U3 JIEITHOM
popyoM WM BOJOEMa B PEIWTHO3HBIN mpa3aHuK «Kpemenne», MOXET OKa3bIBaTh
OMOIOrNuecKoe BO3ICHCTBUE Ha YETIOBEKA.

Ipu rutaBieHnn Jbaa ero kpucrawisl (JI,) pacnanaroTcs Ha HAHOKpHCTAILTBE Jbaa (JI,,)
U cBOOOIHBIE MOJEKYIBl Boabl — (H,0), [5]. TIpomecc KpHCTaIM3alMUd BOIBI SBISETCS
HAaHOCTPYKTYPHBIM UM TIPOMCXOIWT AHAJOIMYHO HAHOCTPYKTYPHOW KPHUCTAILIM3ALUH
MetaiioB [15]. CHauana GOpMHPYIOTCS CTPYKTYpOOOpa3yroIHe HAHOKPHCTAJLIBI JIbJa
(JI.,,) cormacHo cieayomei peakium:

‘}-[H + (HZO)M = JICH‘ (6)
3arem o6pa3y10TC$1 LEHTPBI KpUCTAJIIIU3allun ('}Iu}() KPUCTAJIJIOB JIbJia:
‘}-[CH + (HZO)M = JILLK‘ (7)

3akaH4YMBaEeTCS MPOLECC KPUCTAIIM3alUK Bonbl (hopMmupoBanueM JI, mo cnemyromiei
peaxmu:

quK + 'HCH + (HZO)M = JIK' (8)

Monekynsl BO3IyXa XOpPOIIO PacTBOPAIOTCA B BOJE, a 3HAUHT, XOPOLIO aCcOpOUpyIOTCS
HaHOKpHCTAIaMH Jbaa [6]. Bo3myx, amcopOMpoBaHHBIM HAHOKPUCTAJUIAMU JIBAA,
npenarcTsyeT ux oObeaunenumto B JI,. OTo oOcHOBHas npuyuMHA  0OJIBLIOrO
MIEPEOXIAXKACHNST BOIbBI NPHU €€ 3aTBepAEBaHUU. EciM XOpoLIo BCTPSXHYTh OYTBUIKY C
MIEPEOXJIAXKACHHON BOAOW WIM YHAPHUTh IO ATOH OYTBUIKE, TO MPOM30MIET WHTCHCHUBHAS
JecopOLys MOJIEKyJl BO3AyXa C HAaHOKPUCTAUIOB Jibaa. OO 3TOM CBHIETENbCTBYIOT
Iy3bIPbKH  BO3yXa, MOSBIAIOIIKECS TPU BCTPSXUBAHUM WIM yAape OYTbUIKM C
nepeoxjaxaeHHOW  Bomoil.  OcBoOomuBIIMECS  OT  aJCOPOIIMOHHONW  OJIOKHPOBKU
HaHOKPHCTAIIbI JIbJA, COTNIACHO peakiuuu (7), MHTCHCHMBHO OOBemuHANOTCA B Jlj,, 9TO
NPUBOIUT K OBICTPOI KPUCTAIUIN3AIMH BOABL.

CornacHo peakiuu (8), Ha npoliecc GOPMUPOBAHHST KPUCTAIIIOB JIbJIa OOIBILIOE BIUSHUE
OyoyT OKa3bIBaTh IIy3bIPbKHM BO3[yXa, BBLICIIAIOINECS MPH KPHUCTAUIM3ALMH BOABL
Kpucramnel npra uMeror neHapuTHyo (opmy. Ily3elppku Bo3lyxa, BBIACNSIONIHECS Ha
JCHAPUTHBIX KPUCTAIAaX JIbJA, ONPEAENIAIOT CTENEHb MX Pa3BETBICHHOCTH. YeM BbIIIe
KOHLICHTpAIlMs BO3[yXa B BOZE (XOJIOMHAS, YMCTast BOAA), TEM MEHEE PA3BETBICHHBIMU
(GOpMHPYIOTCS IEHAPUTHBIE KPHUCTALIBI Jbla. lIpm 3TOM OHM HMMEIOT, KakK IPaBUIIO,
cumMeTpuuHyto Gopmy [10] (puc. 2).

U naobopot, ueM MeHbIIIe KOHIIEHTPAIHs BO3IyXa B BoAe (Temas, rps3Hast BOIa), TeM
Gonee pa3BETBICHHBIMH (DOPMHUPYIOTCS ICHIOPUTHBIE KPHCTAJUIBI JbAa. lIpu 3TOM OHUM
HAMEIOT, KaK MPaBwiIo, HecumMmeTpuaHyto ¢popmy [10] (puc. 3).
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Puc. 3. Kpucmannol 160a 60061 U3 6000XpaHuwiuya.

[Ty3bIppku BO3myxa, (opMupyomuecss Ha IEHAPUTHBIX KPHCTAJUIAX JbIA, MOTYT
WHTEHCHUBHO YAAJSTHCS MPH BHEIIHEM BO3JCHCTBHM HA TIPOIECC KPUCTAJUIM3ALMH BOZBIL.
TakuM BO3/EHCTBHEM SIBIISIFOTCS aKyCTHYECKHE BOJHBI (3BYK): CJIOBa, My3blKa W T. m. st
OIIPEJICTICHUsI BIMSIHUSI MY3BIKH Ha TIPOLECC yIaJIeHHs (POPMUPYIOIIMXCS MTy3bIPBKOB Tasa,
pPacTBOPEHHOTO B BOAE, OB TPOBEAEH Cleaylomuii skcrepuMeHT. B wamky Iletpm
mramerpom 0,09 M HanMBaNMM ra3sMpOBaHHYIO YUCTYIO BOAY. TOJNIIMHA CIOS BOJBI B YallKe
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cocrasisuia 0,012 m. ITy3sIppku ra3a 00pa30BHIBATIMCH HA BHYTPEHHEH MOBEPXHOCTH YAIIKU
[letpy wm ynmamsnuch, BCIUIBIBasE Ha IIOBEPXHOCTh BOJBL. VIHTEHCHBHOCTH yHaJeHHS
ITy3bIPHKOB Ta3a ONpeAessuIach M0 KOJMMYECTBY BCIUIBIBIIMX ITy3bIpbKoB 3a 30 c. Beuto
YCTAQHOBIICHO, YTO MYy3blka cpenHeil rpomkoctu (50 nb), B 3aBUCHMOCTH OT BpeMEHH
BBIJICP)KKM Ta3UpOBAaHHOM BOAbl B damike [leTpw, moBblana MHTEHCHBHOCTH y/aJICHUS
ITy3bIpBKOB Ta3a Ha 50—-20% 10 cpaBHEHUIO C IPOLIECCOM Jerasanuu 0e3 My3slku. [loaTomy
B pe3yJbTaTe 3KCIEpUMEHTa YCTAaHOBIICHO, YTO MY3bIKa BIHMSET Ha (HOPMY AEHIPUTHBIX
KpPHUCTAJJIOB JIbJ1a PU KPUCTAIIU3ALMHN BOBI.

BnusHue 3Byka Ha KpUCTaIU3ALMIO BOJBI MOYKHO ONPEAETIUTH [0 BETUUYHMHE 3BYKOBOTO
nasjenus (P), coracHo cieayronemMy ypaBHeHuro [3]:

L
P = P,-1020, )

rne L — rpoMkocTb 3ByKa B genmoenax (nb); Py — craHIapTHBIN MOPOT CIBIIIMMOCTH.

IIpu yacrore 3Byka 1000 I'u Py = 2:107° a, a mpu yacrote 3Byka 160 I'p— 2-10™ ITa [3].
[MosToMy ¢ yBenmuueHHEM T'POMKOCTH 3ByKa W (WJIM) CHW)KEHHEM €ro YacTOThl BETMYWHA
3BYKOBOTO JIaBJICHHs aKyCTUYEeCKOW BOJNHBI OyJIeT yBeNHYMBaThCsA. ODTO TPHUBEIET K
TIOBBIIIEHUIO WHTEHCHBHOCTH YAAJCHUS ITy3bIPbKOB BO3AyXa ¢ (opMmupyromuxcs
ACHAPUTHBIX KPUCTAJUIOB JibJJa U YBCJIMYCHHIO UX Pa3BETBJICHHOCTU IIPHU KPUCTAJIIIU3AlINU
BOJBI. VYBenuueHue I'POMKOCTHU 3BYyKa U (I/IJ'II/I) CHMXKCHHUEC €TI0 YaCTOThI 6y}1€T YMEHbBIIATH
BpEMs 3aTBEpACBaHNs BOIbI.

Ouensb mryMHsIi 3ByK umeeT rpoMkocts 80 ab. IIpu yacrore 160 'ty Takoit 3Byk co3maer
JaBJIeHHe, cornacHo ypaBHeHHIO (9), paBHoe Bcero 2 Ila. DTo o4yeHp Majas BelIWYMHA,
KOTOpasi HE MOYKET OKa3bIBaTh pa3pyllatoliee BO3JEHCTBHE HAa KPHUCTAJUIBI JIbJa, HO Oyaer
3HAYUTEIIHHO ITOBBIIIATh MHTCHCUBHOCTD YAAJCHUS IIy3bIPHKOB BO3yXa C ()OPMHUPYIOIIHUXCS
JICHAPUTHBIX KPUCTAJIJIOB JIbJIa IPU KPUCTAJUIN3ALMU BOJIBL.

3akiro4enne

BbpoyHoBckoe ~ IBWJKEHHME — SABISIETCS  OKCIEPUMEHTANBHBIM  IOATBEP)KICHUEM
HaHOCTPYKTypHOro crpoenust Bonel. Ona Ha 13% cocrout u3 monexkyn u Ha 87% — u3
HaHOKPHUCTAJIJIOB JIbJA.

Oco0EeHHOCTH KPHCTAUIM3AaLMA BOABI MOXHO OOBSCHHUTH €€ HAaHOCTPYKTYPHBIM
CTPOCHHEM H CIIOCOOHOCTBIO aTMOC(HEPHOrO BO3IyXa XOPOIIO PACTBOPATHCS B BOJAE H
a/icopOUpOBaTHCS €€ HAHOKPHCTAJIaMH.

BenuunHa pacmmpeHuss JbJa, IPH  3aTBEpAECBAHMM  BOIBI, MPONOPIMOHAIbHA
KOHLICHTPAllMM PAacTBOPEHHOTO B HEHM BO3AyXa, KOTOpas CYLIECTBEHHO CHMXAETCA MpU
TIOBBILIEHUH TEMIIEPATYPHI BOJBL.

lopsgast Boga 3aTBepaeBaeT OBICTpEE XOJIOIHOM, MTOTOMY YTO B TOpSYEH BOJAE MEHBIIE
KOHLICHTpALUs BO31yXa. ETo Imy3bIpbKH, BBIACISIOMINECS HA KPUCTAJIaX JIbJa, YMEHbBIIAIOT
CKOPOCTb KPUCTAJITM3AIUH BOJIBI.

Bonbmioe mepeoxmaxaeHne YHUCTOH BOJABI IPOUCXOAWT B Pe3yNbTaTe ONOKHPYIOIIETO
JEHCTBUSA  aJCcOpOMPOBAHHOTO  BO3JyXa, KOTOPBIM  MPEmATCTBYET  OOBEIMHEHHIO
HAaHOKPUCTAIUIOB JIbJa B LEHTPHl KPHUCTAUIM3alMH. BcTpsAxuBaHHEe OYTBUIKH C
MIEPEOXIAXKACHHON BOAOH TPHBOAWT K [ECOPOIME MOJEKYT BO3IQyXa M YCKOPEHHOU
KPHUCTAJUTN3AIMN BOJIBL.

[Ty3bIppKH BO3AYyXa, BBIICISIONIMECS HA ACHIPUTHBIX KPHUCTANIAX JbJA, CHIDKAIOT
CTENEHb PAa3BETBIEHHOCTH 3THX KPUCTAIUIOB. My3bIKa OBBIIIAET HMHTEHCHBHOCTD yIaJICHUS
ITy3bIPHKOB BO3/yXa M CIHOCOOHA BIMATH HA (OPMY JICHAPUTHBIX KPUCTAJJIOB JIBAA INPH
KPHCTAJUTN3AIMN BOJIBL.

YBenmuueHne rpoOMKOCTH 3BYKa M (WJIM) CHIDKEHHE €ro YacTOThI YCKOPSIIOT yIaJIeHHe
ITy3bIPHKOB BO3/AyXa C JEHIAPUTHBIX KPHCTAJUIOB JIbJA W YBEIWYMBAIOT Pa3BETBIEHHOCTh
9THX KPHCTAJUIOB.

Bona ve obnagaer sHepronHPpOpMaIMOHHBIMHI CBOHCTBAMH.

17



11.

12.

13.

14.

15.

Cnucox r1umepamypul / References

. 3axapos CJI., Mocseuna U.B. KnacrepHas ctpykTypa Bomsl (0030p): mpermpuHT. M.:

Ouznueckuii uacTUTYT MM. I1. H. JlebeneBa PAH, 2011. 24 c.
Tpodumosa T.U. Kypc puzuku. M.: Axagemus, 2007. 560 c.

. Axcenosuu JIL.A., 3envkosuu B.M., @apuno K.C. ®uzuka B cpegHed mkone. MuHCK:

ABepcas, 2010. 1102 c.
dm3nueckas sHIuKIIoneaus. T. 1. M.: CoBerckas sHIukiIoneaus, 1988. 704 c.

. Mapyrxosuu E.U., Cmeyenxo B.FO., Cmeyenko A.B. O OpOYHOBCKOM JBIKCHUU B

)unkoctsx // Jlutee u meraimyprus. 2020. Ne 4. C. 75-77.
Kyxoeuykuii A.A., leapyman JI.A. dmzmueckas xumust. M.: Metannyprus, 2001. 688 c.
Pycanoe A. 1. ®azoBble paBHOBECHS U TOBEPXHOCTHBIE sBieHus. JI.: Xumus, 1967. 388 c.

. Kell G.S. The Freezing of Hot and Cold Water // American Journal of Phisics. AIP

Scatation. 1969. Vol. 37. No. 5. P. 564-565.
Amemowrun M. CBepxxonomaHas Bonaa // Keant. 2013. Ne 4, C. 27-28.

. Jlosnun H.M. CsoiictBa Boabl. IHpopmanmonHas namste Boas // Ctapt B Hayke. 2017.

Ne 6. C. 88-99.

CaoiictBa anemeHToB. Pusnueckue cBoiicTBa. CrpaBounuk. Y. 1. M.: Merammyprus,
1976. 600 c.

OU3HUKO-XUMHUUECKHE CBOMCTBA OKHMCIIOB: CIIPaBOYHUK / 100 ped. I.B. Camconosa. M.
Meramnyprus, 1978. 472 c.

Mapyrxosuu E.U., Cmeyenxo B.FO., Cmeyenxko A.B. Meronuka ¢usnueckoro
MOZICNIMPOBAHUSI MAKPOIPOIIECCOB 3aTBEP/ICBAHUS OTIMBOK HA MPO3PAYHBIX MOJEISAX M
xuakoctax // Jlutbe u Metammyprust. 2021. Ne 1. C. 53-55.

Toancmou M.IO., Iluwenosa T.H., I[llecmos P.A. VccnemoBaHue pacTBOPUMOCTH
kucnopona // Vzsectust By3oB. [Ipukiannas xumus u ouorexnonorus. 2015. Ne 1. C.
86-90.

Cmeyenxo B.FO. CTpyKTypa U KpHcTaiuM3anus *uakux Meramios // Cramb. 2024. Ne
10. C. 5-7.

18



TEXHUYECKHUE HAYKHAN

PA3PYIHIEHUE MATEPHAJIOB KAILJISIMU BO/IbI
Crenenko B.10.

Cmeyenxo Braoumup IOzeposuy — 00kmop mexuuyeckux Hayk,
Unemumym mexnonocuu memannos HAH Benapycu, Accoyuayusn numeiuukos u Memaiiypeos
Pecnybnuxu benapyceo,
2. Mozunes, Pecnyonuxa berapyco

Annomauyun: 6 cmamve npedOHCeH MEXAHUSM PA3PYULEHUS MAMEPUATO8 KANISAMU B00bL,
KOMOpbllL 3aKTOYACMC 68 YOAPHOM OelCmeul HAHOKpUcmaniiog avoa. Booa na 87%
cocmoum u3 HAHOKPUCMANN08 b0d. Pacuemuvim nymem ycmamnoeneno, umo npu yoape
Kaniu 800bl, Jlemsaueti co cKopocmulo 7 M/c, 0 meepoylo nO8epPXHOCMb HAHOKPUCMAILIb
avoa, cocmosuue uz 24 Monekyi 600vl, pa3euUEaAlom CKOpOCHb, CPAGHUMYIO CO CKOPOCbIO
opyoicetinoti nyau. Pacuemnvlm nymem NOKA3AHO, YMO Hpeoesl NPOYHOCMU HA CoHcamue
HAHOKPUCMAI08 J1b0d 800bl, COCMOAWUX U3 24 MONeKy 800vl, cocmasisiem 6 cpeoHem 350
Mlla. Kannu 600bl mo2ym 6bl3bl6amb paspyuleHue MAmepuanos, UMeiowux MeHbUULl
npeoes NPOYHOCIU HA CoIcamue, Yem y HAHOKPUCTNATIO8 Tb0d 600bL.

Kniouesvie cnosa: paspyuenue mamepuanos, Kaniu 600bl, HAHOKPUCMALIbL 1b0d, NPeOe
NPOYHOCIU HA CoCamue.

DESTRUCTION OF MATERIALS BY WATER DROPLETS
Stetsenko V.Yu.

Stetsenko Vladimir Yuzefovich — Doctor of Technical Sciences,

INSTITUTE OF METAL TECHNOLOGY OF THE NATIONAL ACADEMY OF SCIENCES OF
BELARUS, ASSOCIATION OF FOUNDRYMEN AND METALLURGISTS OF THE REPUBLIC OF
BELARUS,

MOGILEV, REPUBLIC OF BELARUS

Abstract: the article proposes a mechanism for the destruction of materials by water
droplets, which consists in the impact action of ice nanocrystals. 87% of the water consists
of ice nanocrystals. It has been calculated that when a drop of water flying at a speed of 7
m/s hits a solid surface, ice nanocrystals consisting of 24 water molecules develop a speed
comparable to that of a weapon bullet. It has been calculated that the compressive strength
of water ice nanocrystals consisting of 24 water molecules averages 350 MPa. Water
droplets can cause destruction of materials having a lower compressive strength than water
ice nanocrystals.

Keywords: destruction of materials, water droplets, ice nanocrystals, compressive strength.
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W3BecTHO, 9TO MajarolIye Karm BOIbl pa3pymiaoT kKaMeHb (puc. 1).
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Puc. 1. Paspyuienue kamms Kanasimu 600bi.

loBopsiT, uto Kariss kameHb n0i6ut [1]. Ho kamMeHbp mmeeT OONBIIYIO MPOYHOCTB.
Hanpumep, mpenen mpodHocTH Ha ckaTHe IpaHHuTa coctaBisger oT 60 mo 200 Mlla [2].
Karun Boabpl He UMeOT MexaHuuecKoil mpouyHocTH. OHa MOSABISIETCS B TOM CiIydae, Koraa
BOJISIHBIE KaIUIM JIETSIT CO CKOPOCTHIO, IMPEBBIMIAIOIIEH CKOPOCTh 3ByKa B BOJE, TO €CTh
6onee 1435 m/c [3]. DTO MPOMCXOMUT TOTJA, KOTJIA CKOPOCTh Kareib BOJBI HPEBBIIACT
MaKCUMAJbHYIO CKOPOCTh MOJIEKYNI BOIbl. B 3TOM ciydae BoxsgHbIE Kamiu OynyT UMETb
CBOICTBa TBEPJIOT'O TeJla U MOTYT Pa3pyliaTb KaMEHb.

CkopocTh TajieHWss JOXKIEBbIX Kamenb He mpeBbimiaer 9 w/c  [4]. Kamm
JMUCTUITUPOBAHHOM BOJBI, MMEIOIINE HAYAIBHBIA THAMETP 2,7-10'3 M, yAapsromuecs o
TBEPIYIO MIOBEPXHOCTh CO CKOPOCTBIO 7 M/C, OKa3bIBAIOT JaBJCHHE Ha ATY moBepXxHOCTh 300
klla [5]. [Ipu TakoM OTHOCHTEIHHO MajiIOM JAABICHHWU IMPOLECC pa3pylIeHUs MaTepHalIoB
KalUIIMH BOABI ocraercss TaWHOH. [lodTOMy 1enpi0 HacTosmei paboThl SBISETCS
OIIpeZIeTIeHNE MEXaHN3Ma pa3pyIICHHUs MaTepHanoB KaIlIIMH BOABI.

IlonsAThs mpolecc pa3pymieHHs MaTEpHANIOB KaIlULIMH BOJBI MOXKHO, HCXOAA U3 ce
HaHOCTPYKTYPHOTO CTPOEHHA. YIelbHas TEIJIOTa IUIaBJICHHS Jbaa cocTasiseT 13% or
YIENBHON TEIIOTHl €T0 MOJEKYJISAPHU3ALNH, O3TOMY CJIEAYET CUHTaTh, YTO BoAa Ha 87%
COCTOMT W3 HAHOKPHCTAJUIOB Jbaa M Ha 13% — m3 momekyn Boas! [6]. Ilpn mmaBnenun
MUKPOKPHCTAILIBI JIbAA PACIAAI0TCS Ha HAHOKPHUCTAJIIBI JIbJJa ¥ MOJIEKYJIBI BOJBI, KOTOpPBIE
obecrieunBarOT €W  BBICOKHME  PEOJOTMYECKHME CBOMCTBA M YNPYrocTh  Tapa.
OKCHEepUMEHTABHBIM OATBEPXKIEHNEM HAHOCTPYKTYPHOTO CTPOCHHS BOIBI SIBIISCTCS
OpOyHOBCKOE JBIDKEHHE. PacueTHBIM IyTeM NOKa3aHo, YTO TOMBKO HAHOKPHCTAILIBI JIBAA,
cocTosme U3 24 MOITEKYI BOIBI, 0DECIIEUHBAIOT GPOYHOBCKO# uacTuie auamerpom 1-10°
M CPEIHIOI0 CKOpocTh B Boze 0,35- 10 m/c, a MOJIEKYIIBI BOJBI ATOTO CAENATh HE MOTyT [7].

Jlen mMeer rekcaroHaJbHYIO 3JIEMEHTAPHYIO KPHCTALIMIECKYIO PEIIETKY C MapamMeTpaMu
a=78210"muc=73610"m [8]. CunTaem, 9TO HAHOKPUCTAILT JIHAA B BOJIE COCTOHT U3
24 monexyn Boabl. Cxema OCHOBAaHUsI TAKOTO KPHCTANJIA TIPECTaBIEHa Ha PHC. 2.
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® - amom kucropoda
® - gmom 6odopood

= - KOGATEHMHAA CaA3h

— - 8000POOHAA CBATL

Puc. 2. Cxema ocnoganusi nanokpucmainia 1v0a 6 600e

U3 puc. 2 cnenyer, 9TO HAHOKPUCTAJUIBI JbJa B BOJAE UMEIOT OTHOCHUTENBHO PBIXITYIO
CTPYKTYpY, B KOTOpYIO CBOOOZHO NPOHHMKAeT KHCIOpPOA. V3BEeCTHO, YTO OH XOpOIIO
pacTtBOpsieTcs B BoJe, o0ecleunBas CyILECTBOBAaHHE JKMBYIIMX B Hel opraHu3MoB. Boma
“MeeT MaKCUMaNbHyI0 IoTHOCTH Tipu 277 K [9]. Ilpu 3TOM KOHIIEHTpaLus pacTBOPSHHOT O
B BOZIe KHCJIOpona Takke MakcuMmainbHa [10]. DTO CBHOETENBCTBYET O TOM, YTO KHCIOPOJ
NOBBIIAET IUIOTHOCTh BOJBI, YTO MOXHO OOBSCHUTH YBEIUYEHHEM IUIOTHOCTU
HAHOKPHUCTAJLIOB JIbA B BOJIE.

V3BecTHO, 4TO mpW 3aTBEpPACBAaHWM BOABI €€ IUIOTHOCTH CHIDKAaeTcs, a o0beM
yBenmuuuBaercs. [IpM SToOM BemMYMHA pacIIMpPeHHs BOIBI MPU €€  3aMep3aHuH
MIPONOPLIHNOHATFHA KOHIIGHTPAIMM PAcTBOpEHHOro B Boxae kuciopoma [11]. Cuemyer
noJlaraTh, 4YT0 aHOMaJbHOE ITOBE/ICHHE BOABI TIPH €€ 3aTBEPICBAHUH CBA3aHO C yOaJeHHEM
KHcnopoaa w3 HaHOKpuctaiwioB nmeaa [12]. Ipu 277 K koHIEHTpaIwst Kuciopona B Boae
MakcuMmaibHa. [Ipu 3aTBepaeBaHWHM BOJABI STOT KUCIOPOA YAAIASTCS M3 HAaHOKPHCTAJIIOB
JbJa, YTO IPUBOJUT K MaKCHMAJIFHOMY PacIIMPEHHIO BOABL. B 3aMKHYTOM MpOCTpaHCTBE
9TOT TIPOLECC 3HAYMTEIBHO IIOBBINIACT JABJICHHE HA OKPYXKAIONYI0 Cpexy, dTO
croco0CTByeT ee paspyiieHnio. Ho magaromye Kariy BOIBI Pa3pyLIalOT MaTepHAIBl PH
temrepatype Boime 273 K. Cnexyer momarate, 9TO 3TO MPOUCXOAWT Onaromapst OONbIINM
CKOPOCTH ¥ POYHOCTH HAaHOKPUCTAJIJIOB JIBAA B BOJIE.

CpenHsisi CKOpPOCTh HAHOKPHCTAUIOB JbJa B Boue (Vo) ONPEIENSETCs CIEAyIONuM
ypaBHeHHEM [7]:
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Uno = 4 (1)

rne k — mocrosiHHas bonsimana, T — TeMriepaTypa BOIBI, M, — Macca HaHOKpPHCTAJLIa
JBA B BOJIE.

Bemmunna k = 1,38:10% /K [3], T = 300 K, m,, = 72-10° kr [3]. IToxcraBss 5T
3HaveHwus B (1), momyunm v, = 121 m/c.

Karns mucTriumupoBaHHOM BOJIBI, UMCOIAs HAYaILHBINA auamerp d = 3 10° M, yAapssich
0 TBEPAYIO MIOBEPXHOCTb CO CKOPOCTHIO 7 M/C, CXKMMAETCSI TPaKTHYECKH /10 HYJIS 32 BpeMs T
= 5,610 ¢ [13]. B monere BbICOTAa BOASHON KAIUIM YBETHUMBAETCS MPHMEPHO B 2 pasa
(puc. 1). Ilpu ymape xamim o TBEpIYyIO IMOBEPXHOCTh HAHOKPUCTAJUIBI JIba B BOAE OyIyT
JIBUTATHCS ¢ yeKopenueM (a,,), onpeaenseMbIM CIEIYIOIIUM KHHETHIECKMM YPAaBHEHUEM:

4d
ay = ; . (2)
HpI/I 3TOM, CKOpPOCTh HAHOKPHUCTAJIJIOB JIbJla B BOAC YBCIUYHUBACTCA HA BCIWYHUHY V4,

OINpCACIACMYIO CIICAYIOIIUM YPABHECHUEM

Uy1 = T . (3)

[Moxacrapnsist BenmuuHbl d ¥ T B (3), monyuum vy, = 214 m/c. CymMapHast CKOpPOCTh
HAaHOKPUCTA/UIOB JbAa B Boue (V,,) NpU yIape Kalkd O TBEPAYID IOBEPXHOCTh
OTIPENIeNIACTCS CISAYIOIUM YpaBHEHHEM

Vyp = Vyo T V1 V. (@)

[MoacraBiisisi BENUYUHBI Uy , Vg U U B (4), TONy4UM V,, = 342 M/c. DTO 03HAUaeT, 4To
IpH yaape KaIii IUCTHJLIAPOBAHHOHM Bombl ¢ d = 3:10° M m v = 7 M/c 0 TBepayio
MIOBEPXHOCTh HAHOKPUCTAJUIBI JIbJIa B BOJIE Pa3BUBAIOT CKOPOCTh, CPABHUMYIO CO CKOPOCTBIO
OpY)KEUHOM IMyH.

Hanokpucrausl 1p1a B BoJe MOTYT Pa3pyLIaTh MaTepHabl, €CIIM Mpees MIPOYHOCTH Ha
COKaTHe STUX HAHOKPUCTAUIOB (Ogyy) MPEBOCXOMUT TpPEedei IMPOYHOCTH Ha CKATHE
MaTepuanoB (O, ). SHAYEHUE Oy, ONPENETIETCS CIAEAYIOIUM YPABHEHUEM:

F,
Ocxn = CS):H > (5)

rae F.,,, — IpenenbHas CHiIa CKaThs HaHOKPHCTAJUIa Jibja, S, — IUIOMaAb OCHOBAHUS
HAHOKPHUCTAJUIA JIbJA.
3HadeHue S, OnpeAersieTcs CIeAyIOMUM YPaBHEHUEM

S, = 4a?. ()

ozcrasnss Benuuuny a B (6),monyuum S, = 2,45-10"* M. 3Hauenue F,,,, onpenensercs
CIIEIYIOIMM ypaBHECHUEM:

_ Egy'n

E:)KH -

b (7)

LC)KH
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rae Eg, — oHeprusa BOJOPOAHOM CBSI3U JIBJA, N — KOJMUYECTBO CXKMUMAEMBIX BOAOPOIHBIX
CBA3ell B HAaHOKPHUCTAJUIE JbJA B BOAE, L.y, — UIMHA IPELEIbHOrO CXaTHs BOIOPOIHOMN
CBA3M B HAHOKPUCTAJIJIE JIb/1A B BOZE.

Bemnuuna E,y, = 20 x/lx/mons mwmu 0,33-10"° Ik Ha ommy BomopomHyio cBssb [9].
Bennuuna n = 12. 3nauenue L, onpeaensercs CISAyIOINUM ypaBHEHUEM:

LC)KH =Cc— LOH - LHoa (8)

rae L., — JIMHA KOBaJeHTHOM CBs3U JbAa, L,, — MUHUMalbHas JUIMHA BOJOPOAHOM
CBA3U.

Bemuuuna Ly, = 1:10"" m, a Benmuunna L, = 1,76:10"° m [9]. [ToacTaBmss Benuuuus! C,
Loy ¥ Lyo B (8), momyunm L, = 4,6:10"° M. Torma cormacho (7), Fu = 0,86:10° H.
[oacrasnss BenmuuuHbl S, U F,, B (5), nonyunm o, = 350 MIla. D10 o3Ha4aer, 4To
KaIuli BOJpI, JIETSIIHE CO CKOPOCThIO 7 M/C, OyAyT MPOM3BOJMUTH Pa3pyllIeHUE MaTepUalOB,
HMMEIOIINX Ipeses NpoYHocTH Ha cxkaTtue MeHee 350 MIla. Takumu matepuanaMu sIBISIOTCS
rpanutT U kBapu (Si0,), KOTOpHIA UMeeT 0., = 176 MIla [8]. OTHOCHTENBHO BBHICOKHE
CKOpOCTh M TPOYHOCTh HAHOKPUCTAJUIOB JIbJAa Kamlelb BOJBl SBJISIOTCA TNPUYUHOMN
pa3pyieHust MHOTHX MaTepHaoB.

M3BecTHO, YTO CTalbh CO BpPEMEHEM pXaBeeT Ha OTKPHITOM BO3JIyXe IOJ JeHcTBHEM
JIOXKIsl, HECMOTPS Ha TO, YTO OKCHaHAs TuieHKa Fe;O, odeHb TwioTHas. [y oTol TuieHKH
kputepuii crutomHocty Iumuara u beasopcea pasen 2,09 [14]. Ho mox ynapHbIM felicTBHEM
Kalleb 0K/ OKCUIHAA TUIeHKa Fe;Oy cO BpeMEHEM pa3pyllaeTcsl, YTO YCUINBAET KOPPO3UIO
cTaui. JTOT Mponecc ABIACTCA HUKINYHBIM. On MPpUBOAUT K BO3PACTAHUIO TOJIIHHBI CJIOA
P’KaBYHMHBI Ha TIOBEPXHOCTH CTaNU. [[71s1 MpeqoTBpaieHust 3TOro mpoecca U3Ieus U3 CTalu
MOZIBEPraloT OKpacKe. BbIckixas Ha BO3IyXe, Kpackd (OPMHUPYIOT IUIOTHBIE —CIIOH,
NPE/IOTBPAILAIONINE KOHTAKT CTaNU C BO3AyHIHOM atMmoc(epoii. Ho co BpemeHeM Karuim
JOXIsl pa3pyLIatoT CIOM KPAcKH, YTO MPHBOIUT K MPOLIECCY PIKABICHUS CTAIbHBIX M3JIEIHH.
[MoaToMy MX OKpacka SIBISIETCSl BPEMEHHOM, HEJOJTOBEYHOM 3alUTOM OT arMocdepHoit
Koppo3uu. s MpefoTBpallleHus] pKaBICHUS H3JEIMH U3 CTald Ha HUX IIOBEPXHOCTH
HEOOXOAMMO HAaHOCHTb 3allUTHBIC CJIOM, OOJIaJAloIIMe INpEeIenoM NPOYHOCTH Ha CKaTue
0O0JIPIINM, YeM Y HAHOKPHUCTAJLIOB JIbJa B BOJIE.

W3BecTHO, YTO ANOMHHHUI HE TMOJABEPKEH aTMOC(HEpPHOH KOppO3WUM MO JeHCTBHEM
Kalenb NOXKIA, IOTOMY, YTO Ha MOBEPXHOCTH H3IEIHH M3 alIOMHHHSA (OPMHUDPYETCS
IJIOTHAsl OKCUIHAA IUleHKa. [[ns Hee kputepuil cromHocty [lnnHra u bensopcea paseH
1,31 [14]. OTOT KpUTEPHUIl MEHBIIE, YeM Y OKCHIHOM IUIEHKHM Ha MOBepXHOCTH ctaiu. Ho
OKCHZHAs IUICHKa Ha IIOBEPXHOCTH AJIOMUHHS HMEET IpeieN NPOYHOCTH Ha CXKaTue,
paBubii 2940 MIla [8]. Dra BenmmMuWHA 3HAYUTENBHO OOJNBINE, YeM AaHAJOTHYHAS IS
HaHOKPHUCTAJIJIOB JIbJa B Boze. [lo3ToMy mokAeBbIe Kalii HE MOTYT Pa3pyIIUTh OKCHIHYIO
IUIEHKY Ha IIOBEPXHOCTH JIFOMHUHUS, YTO MPEIOTBPAIIAET €ro OT aTMOC(hepHOI KOppO3HH.

Takum 06pa3om, JUIs OIpeeNIeHns] MEXaHU3Ma pa3pyIIeHHs MaTepPHaIOB KaIUIIMHU BOJIBI
CJeNyeT UCXOOUTh U3 TOrO, YTO BOJA SIBJSIETCSI HAHOCTPYKTYPHOM CHCTEMOM, COCTOSIIEN B
OCHOBHOM (Ha 87%) W3 HaHOKPHUCTAUIOB JibJa. KakKIplif M3 HUX COCTOUT W3 24 MOJEKYI
BOJIbI, COCIMHEHHBIX BOJOPOJHBIMHU CB3AMH. [Ipn mameHHu Kamenb cO CKOPOCThIO 7 M/C
HAaHOKPHUCTAJUIBI JIbJA YAAPSIOT MO TBEPJIOH MOBEPXHOCTH CO CKOPOCTBIO OPYKEHHOH Iynu
(340 w/c). IIpu 3TOM mpemen MPOYHOCTH HA CKATHE HAHOKPHUCTAIDIOB IIbAAa B CpPEIHEM
cocraBisier 350 Mlla. Bricokue CKOpOCTh W TPOYHOCTh HAHOKPHCTAJIIOB JIB/IA B KAIUIAX
BOJIBI MO3BOJISIIOT pa3pyllaTe MHOTHME MaTephaiibl, Aa)XXe€ TaKHE IMPOYHBIE, KaK TPAHUT U
kBapi. Pa3pymieHne marepnanoB KaIuIIMH BOJBI SIBISETCS OJHOM M3 OCHOBHBIX MPUYHH
KOpPPO3HUH CTANBHBIX U3ETHH, JaKe 3aIIUIICHHBIX CIIOSMU KPACKH.
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IKOHOMUNYECKHUE HAYKH

ITPUOPUTETHI U HATIPABJIEHUE ITYTEW PA3BUTHUS U
®OPMUWPOBAHWSI MTHBECTHUIINI, HAITPABJIEHHBIX HA
YEJIOBEYECKHWHA KAITUTAJI B ASEPBAMKAHCKOM
PECITYBJIMKE
P3aeB M.A.—P.l, 3eiinaios K.T.?

'Psaes Mupsa Aea-P3a oenvl - KaHOUOAM 9KOHOMUYECKUX HAYK, OOYeHM,
Kageopa « IKOHOMUKA NPOMBIULTEHHOCTILY,
23eiinanos Kavpan Tadoceddun oanvl - mazucmp,
A3zepbatiodrcanckuil 20cy0apcmeeHHblll yHugepcumen Heqpmu u npoMbIULIeHHOCU,
2. Baxy, Azepbaiiosicanckas Pecnybnuxa

Annomayus: 6 nocieonue 200bl OUHAMUKA MUPOBOU IKOHOMUKU ewje OOoJbuLe NOOYEPKHYIA
BANCHOCMb  HENIOBEYECKO20 KANUMANA CPeOU OCHOBHBIX KOMNOHEHMO8 Cmpameull
passumus.  Yenogeueckuti Kanuman s61semcsi OOHUM U3 OCHOBHBIX  (PAKmMopos,
NOGBIUAIOWUX IKOHOMUYECKUL NOMEHYUATl CIMPAHbL U 00eCneuusauux ee 00I20CPOUHOe
paseumue. B amo nowsmue 6xoosm maxue Gaxmopul, Kax 3HAHUA, HABbIKU, 300P06be U
obwee Onazononyuue uenogexa. HMueecmuyuu 6 uenogeueckuil KANUMAanl He MOAbKO
CIMUMYIUPYIOM dKOHOMUYECKUL POCT, HO U NPUBOOSIM K MAKUM GANCHLIM Pe3Vibmamam,
KaK coyuanbHoe pasgumue, CHUNCeHUe 6e3pabomuybl U CMUMYIUPOSAHUE UHHOBAYUOHHOU
OesimenbHOCHIL.

Paszsusaiowumcss cmpanam HeoOxoouMo NOHUMAMb GIUAHUE UHBECCUYUL 8 Hel08eUeCKull
Kanumarn, a makyice uzyuamo poib IMUX UHECCMUYUL 8 PA3TUUHBIX CEKMOPAX IKOHOMUKU.
Takum 006pazom, pazeumue UYeI08eHecKo20 KANUMAIAd OONNCHO GOUMU 6 HUCTO
cmpame2udeckux yeneil, Kak 20Cy0apCmeeHHou NOAUMuUKY, Mmak 1 YadcmHo20 cekmopd.
Kniouesvle cnosa: uneecmuyuu, Oyewka, cmpameausi, HEIOSCUECKUU  KAnumal,
IKOHOMUHECKUTL POCT, 20CYOAPCMEEHHAS NOTUMUKA.
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CAPITAL IN THE REPUBLIC OF AZERBAIJAN
Rzayev M.A.-R.!, Zeynalov K.T.?
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DEPARTMENT OF "ECONOMICS OF INDUSTRY",
Zeynalov Kamran Tadjeddin oglu - master,
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Abstract: in recent years, the dynamics of the global economy have further emphasized the
importance of human capital among the main components of development strategies.
Human capital is one of the main factors that increase the economic potential of a country
and ensure its long-term development. This concept includes factors such as knowledge,
skills, health and general human well-being. Investment in human capital not only
stimulates economic growth, but also leads to such important results as social development,
reducing unemployment and stimulating innovation.

Developing countries need to understand the impact of investments in human capital, as
well as to study the role of these investments in various sectors of the economy. Thus, the
development of human capital should be among the strategic goals of both public policy and
the private sector.
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Azep0aiikaH - CTpaHa C ypOBHEM Joxofa Bble cpenHero Ha FOxHom Kaskase.
JBIKyme Cuiaod OSKOHOMHKM CTpaHbl SIBIISIETCS JOObIYa HCKOMAeMOro TOIUTHBA.
Hedrenponykter cocrarisitor 6onee 90% skcmopra AsepOaiimkana, a Ha HedTerasoByro
orpacne npuxomutcst 33-50% BBII AzepOaiimkana B 3aBUCHMOCTH OT IIeH Ha HedTh. 3a
rocieiHue Toxbl A3epOaiipkaH 3HAUUTEIBHO YIYYIIAI CBOW MHBECTHLIMOHHBIA KIMMAaT 3a
CYEeT YKPEIUICHHsI MHCTUTYLIMOHAILHOM, HOPMaTHBHON M OIEpaliMOHHOM cpelbl It paboTh
KOMIIaHUH B CTpaHe.

B To Bpemsi kak NpaBUTENBCTBO AsepOaiiikaHa ONPENENyIo IKOHOMHUYECKYIO
JMBEpCU(DUKALIMIO M YKpPEIUIEHHE «HEHE(TSHOrO CEeKTOpa» B KayeCTBE KIFOYEBBIX
MIPUOPUTETOB CBOEH CTpaTeru pa3BUTHs, OOMNbIAs 4acTh MHBECTHLMHA B A3epOaiikaH B
2020 romy AOMHMHHMpOBaja B HE(TSHOM M Ta30BOM JHEPIeTUUECKOM cekTope. Tekyue
WHBECTHUIMOHHBIE TUIAHBI B BETPOBBIE MPOEKTHI BAXKHBI, YTO JIeJIaeT SKOHOMUKY CTpaHbl Oojee
TIPUBIIEKATENILHON JUIS KPYIHBIX He(TEera3oBbIX IPOEKTOB W HX HUH(pacTpykTyp. B
Hacrosiiee BpeMsi B AsepOaii[pkaHe OTCYTCTBYeT YeTKas HAlpaBIeHHOCTh IO OXpaHe
OKpYXKalOIllel Cpellbl, COOTBETCTBYOLIass TpeOoBaHusiM crparerun XXI Beka, 4To naer
NEPCIEKTUBY Ha JOCTATOYHO HHHTCHBHBIﬁ TOPU3OHT IJId OLICHKHW CUHEPIUU U KOMIIPOMHCCOB,
CBA3aHHBIX C pPas3sjiMdYHbIMM HWHBCCTULIUAMHU B I/IHd)paCprKTypy CTpaHbI. He)IaBHI/Ie
MHCTHUTYLIMOHAJIbHBIE M3MEHeHus B AzepOalikaHe ocnaOuiIi NO3UIMH KITIOUYEBBIX CEKTOPOB
UH(PACTPYKTYpBbI, BKIIFOYast civsiHie MUHHCTEPCTBA TpaHCHOpTa ¢ MUHUCTEPCTBOM CBSI3U U
BbICOKHMX TexHoimoruid B 2017 romy u ympasaHeHue ['ocynapcTBeHHON OpraHM3alliM II0
aJIbTEPHATUBHBIM M BO30OHOBIIIEMBIM HCTOYHUKAM SHEPIHU.

3a mocnexnue roapl AsepOaiikaH IPOBEN 3HAYUTENbHBIE PEQOPMBI IO YIYYLICHHIO
MHBECTHLMOHHOIO KJIMMaTa IIyTeM YKpPEIUIEHHs HHCTUTYLMOHAIbHOW, HOPMAaTUBHON U
OIEPaLlMOHHOM Cpeabl IS MOBbINIEHHS 3()(EKTUBHOCTH IESATEILHOCTH KOMIIAHUH B CTpaHe.
ITomoOHble pedopMBI M HpOrpaMMbl SBJIAIOTCS YacThlO YCHIMH MPaBHTENBCTBA IO
Pa3BUTHIO OTPACIH U YAYUIICHHIO HIMUKa CTpaHbl B Mupe [1].
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Puc. 1. Pacxooul 2ocyoapcmeernozo 61003cema Ha 30pagooxpanenue, COYUaIbHYIO 3auumy u
coyuanvHoe obecneyenue.

Hcrounuk: [2].

Ha nmarpamme 1 moka3aHel MHBECTHIIMHM, T.€. PAcxXoAbl, B COIMANbHBIE C(hepsl B
Azepbaiimkane mo 2021 roma. OTcroma MBI BUIUM, 9TO OOIIME 3aTpaThl HAYaIH PAacTH C
2017 roxa.

OxoHomudeckue nocnencteus kpuzuca COVID-19 B mepByro odepenp OTpa3miinch Ha
(MHAHCOBBIX PpBIHKaX, KOIJa MEXKIYHApOAHBIE HWHBECTOPHI HAadald BBIBOAWTH CBOH
WHBECTHLIMH M3 pernoHa. KpuBble JOXOQHOCTH TOCYIapCTBEHHBIX OONMrammii BCex CTpaH
BocrouHoro maptHepcTBa pe3Ko BBIPOCIH B MapTe, MOCKOIbKY CEphe3HOCTh KpH3Hca CTaja
oueBnaHo. K Hawamy ampens BamoTsl I'py3un, MonnoBsl 1 YKpauHbI mOTepsud Oosee
10% cBoeif CTOMMOCTH IO OTHOLICHHWIO K JOIapy. Mepbl M0 OrpaHHYeHHIO JIOCTyIa
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cracny OeCUUCIIEHHOE KOJNHMYECTBO JKM3HEW, HO IPUBEIM K OCTAHOBKE SKOHOMHYECKOU
JeATENFHOCTH 3a mpenenamMu benapycu. 3akpbIThle TPaHWIBl HAPYIIMIN TOPIOBBIE H
TypUCTHYECKHE TIIOTOKM ¥ HE TIO3BOJIIJIM CE30HHBIM pabdodmM, OCOOEHHO B
CeIIbCKOXO3SIICTBEHHOM CEKTOpe, BBIE3)XKAaTh Ha paboTy 3a rpaHumy. B To e Bpems,
CHIDKEHHE MHpPOBBIX IIEH HA CHIPHEBBIE TOBAaphl HANPSAMYIO 3aTpPOHYJIO A3zepOaifpkas,
Apwmennio u benmapych. B wacTHOCTH, COKpallleHHe NPUTOKa JEHEKHBIX ITIEPEBOJIOB eIle
OorbIlie YCYryOuIIo HEraTHBHBIE TIOCIIEICTBHS B PETHOHE. DKOHOMUYECKHE TTOCIIE/ICTBHS BO
BTOpoM KBapTtaie 2020 roja mpeB3oILIH 0 CBOEH OCTPOTE MUPOBOW (PMHAHCOBBINH KPHU3HC.

[To ouenkam EBPP, B 2021 rony mo0br4a CBIpbEBBIX PECYPCOB B PETMOHE COKPATUTCS Ha
4,5%. Oxupaercs, 4to 100BIYa CHIPHEBBIX pecypcoB B Apmenud, ['pysun, Mongose u
VYxpaune cokparurcst Ha 5-5,5%, Torma kak B AsepOaiimkane n bemapycn cnan no0bram,
KaK O)KHJaeTcsl, OyIeT MeHee 3HAYUTEIBHBIM H cocTaBUT 3,0-3,5%. BoccTaHoBiieHue OyneT
JtenbHbIM: 110 orleHkaM EBPP, BBII pernona BepHeTcst K TOKpU3UCHOMY YPOBHIO TOJIBKO
k 2022 rony, a BoccraHOBiIeHHE B A3epOaiipkaHe MoxeT npominThes 1o 2025 roxa.
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Puc. 2. Uzmenenue 6anogoco enympennezo npooykma 6 cmpanax Bocmounoeo napmnepcmea ¢ 2006-
2021 ze.

Hcrounuk: [3].

Mo nmanueiM oruera BcemupHoro 6Oanka or 2020 roma, Hamia crpaHa ao0HiIach
3HAUUTENBHBIX YAy4lIeHHH B cdepe paspelleHnii Ha CTPOUTENBCTBO, 3aKYNKH
JNIEKTPOIHEPTHH, PETUCTPalH  COOCTBEHHOCTH, IIONYYEHHS KPEAWUTOB,  3alHUTHI
MHUHOPUTAPHBIX HHBECTOPOB, YIUIATHl HAJOTOB, MEXIYHAPOTHOW TOPTOBIM U PEIICHUS
BOIPOCOB IUIaTexecrocoOHoCcTH. Takue peopMbl IPUBENH K 3HAYUTEIBHOMY YITYUYIICHHUIO
oOmIel JIerkocTH BeAeHus1 OW3Heca B CTpaHe, YTO MO3BONIUIO CTPaHE MOTHITHCA C 57-TO
Mecta w3 190 crparm B 2018 romy mHa 34-e mecro B 2020 romy. Ompoc ODCP B
Aszepbaiipkane BBLIBII O3UTHBHOE BOCTIpUATHE pe)opM co cTOpoHBI Om3Heca: Gonee 50%
MPEANPUSITHI OLIEHUBAIOT BCEe PEOPMBI KaK «XOPOILIHE» HITH «OUeHb Xoporme» [4].

PedopMbl, TpHBETCTBYEMBIE NPEANPHUATHIMH, BKIIOYAIOT NPHOCTAHOBKY TPYIOBBIX
nHcneknui (86% npeanpuATHil pearupyroT XOpOIIO WM OY€Hb XOPOIIO), a TAKXKE OHJIAHH-
mnnersupoBanne (82%) n BusoBble ycmyru (77%). pyrue ycwiawms MO yNPOIICHHIO
HaJIOrOBOH CHCTEMBI M ONTHMHU3ALUH TAMOXXCHHOH CHCTEMBI TakKe OBUIM TOJNOXXHTEIBHO
BOCIIPHHATHI TPEANPHHUMATENSIMU B A3sepOaiimkane. HecmoTpss Ha Takme pedopMbl 1Mo
VIIY4IIEHUI0 WHBECTHIMOHHOTO KiIMMaTta, AsepOaiikaHy MO-TIpe)XKHEMY HEOO0XOIUMO
VIAYYIINTE CBOM BO3MOXKHOCTH II0 COJCHCTBHIO Pa3BUTHIO HABHIKOB, O0ECHEYCHHIO
KOHKYpPEHIIMH MeXIy GupMaMH ¥ CHIDKEHHIO HeomlpelelneHHocTH. HecMorps Ha
yIydlleHne HOPMAaTHBHO-TIPABOBOW 0a3bl, TeKymias JdeioBas cpela MO-IPEKHEMY
MPENATCTBYET BBIXOAY HA pPBIHOK HOBBIX (HUPM ¥ PACHIMPEHHIO CYIIECTBYIOMINX
npeanpusTait [S]. 1o qaHHEIM HEKOTOPBEIX KoMItaHui, onpomeHHbx OJCP, B cekropax, Ha
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KOTOpBIE IIPaBHUTEIHCTBO HAIEIMBACT POCT, HaONIOIAaeTcs BOJNATWIBHOCTH, YTO CO3JAeT
HEONpeeNIeHHOCTh Il OW3Heca W CHWXaeT 3()(EeKTHBHOCTh HMHUIMATHB. KommaHun
TIPUBETCTBOBAJIM OBl OOJIBIYIO ITOCIIEOBATEIFHOCTh M JOJNTOCPOYHYIO TPHBEPKEHHOCTD
CcTaOMIIEHOCTH B XOJIe BCel mporpaMMel pedopm [6].

B mepuon ¢ 2003 mo 2017 rox B 3koHOMUKY A3epOaiikaHa OBLTO MPHUBJICUCHO Oonee
32,7 mnpa ponnapos CIHIA npsMbIX HHOCTpaHHBIX MHBECTULMH B 3el€HbIe CEKTOpPHI, 50%
13 KOTOPBIX OBIJIO HANIPABJICHO B YTOJbHBIA, HE(PTSIHON U ra30BbIi ceKTOphI (1au 16,3 mup/.
nomwtapoB CIIA). MuBectunmu B MHQPACTPYKTYpY, OCOOEHHO B TPAHCIOPTHBIM CEKTOP,
npuBiekn okoio 5 mupa. pomtapoB CHIA (mm 15% or obmiero oObema 3eleHBIX
WHBECTHLIMA B 3apyOe)KHbIE WHBECTHIMH), YTO SBISETCS BBICOKMM IIOKa3aTeleM 1o
CPaBHEHHUIO C JPYTUMH CTpaHaMH PETHOHA. JTO COOTBETCTBYET TEKYIIMM IPHOPUTETaM
MIPaBUTENBCTBA 110 CO3JAHHMI0 30HBI CBOOOTHOM TOPrOBIM  «AJAT», Pa3BUTHIO
MEXIYHapOIHOTO MOPCKOTO TOPrOBOI'O MOPTA, & TAK)KE Pa3BUTHIO HOBBIX TOPTOBBIX IyTEH
U TPaHCIOPTHBIX KOPHIOPOB, BKIIIOYAs JKENE3HONOPOXKHYI0 JuHUI0 baky-Tonmucu-Kapc.
Jpyrumu cekropaMu, TPHBIEKAIONIMMU HHOCTPAHHBIE WHBECTUIMHM B 3€JCHYIO 30HY,
sBisiercss  (puHaHcoBast cucrema (2,8 wmupa. gomrapo CIIIA), HemBMXXHUMOCTh |
Metasutyprust (06a - mo 1 mupa. gomutapos CIIA). B nenom npaBUTENBCTBO COTNIACHIIOCH
COKpaTuTh 00bEM WHOCTPAHHBIX MHBECTHIMI B JOOBIYY yriisi, HE(pTH ¥ IPUPOAHOTO rasa, a
TaKXKe yBeIMUNTh HeHe(TsIHbIe HHOCTpaHHble nHBecTHIuH ¢ 2,6% BBII B 2017 rogy no 4%
k 2025 rony, xak yka3aHo B CTpaTernyeckoil TopoxHoi kapte [7].

EBponeiickuii Coro3 u BenmukoOpuTanus, sBISETCS BOKHEHIIMMU HUCTOYHUKAMU TIPSMBIX
uHoctpanHbix wHBectuimii ([TMW) B AsepOaiimmkan, obecreuuBas 30% (u 25,7%)
MHOCTPaHHBIX WHBECTUIIMH B OCHOBHOM KaruTan B niepuox ¢ 2009 mo 2017 rox (pucyHok 3).
Hnrepec BenukoOpuranuu k AsepOaiipkaHy COCpPEIOTOYEH B He(Tera3oBOil OTpaciu, B
koropoii BP mpunumMaer aktiBHOe ydacTue. B COBOKYIMHOCTH pa3iuyHble OaHKU Pa3BUTHS
HHBECTHpOBaIM Oosiee 14 MPOLEHTOB MHBECTULIMH, NMPEB30HAS MHBECTHIMH B COCEIHIOIO C
AsepOaiipkanom  Typumro (12,9%). [lpyrue KpynHble HMHBECTOpPbl B AsepOaiiipkane
reorpaduueckn pasHooOpasupl: Mamaizusa  (9,3%), Ilsefinapus (7,6%), Poccuiickas
Denepanms (6%), Upaun (6%), SAnonust (5,3%) u CLUA (4,5%). %).
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Puc. 3. lpamvie unocmpanuvie unsecmuyuu 6 Azepbatioscan no cmpanam npoucxoxcoerus, 2009-
2017 22. Azepbaiiodcanckuil manam, (MiH.)

28



Hcrounuk: [8].

W3-3a orpaHnueHHBIX 3amacoB HePTH M TPHUPOAHOrO Ta3a B AszepOaipkaHCKOH
Pecrry6Onnke MHBECTHIMM BKJIAJBIBAIOTCS B cephl, HE CBA3aHHBIE ¢ HE(PTHIO, OCOOEHHO B
CeKTOp HH(OPMAIMOHHO-KOMMYHHUKAMOHHBIX TexHonorui (UKT). Ecnm npusATE BO
BHUMaHHe BiusHUe cekTopa MKT Ha gpyrue mpOMBINUIEHHBIE CEKTOPA IKOHOMHUKH, TO
CTaHeT SICHO, YTO BIMSIHHE 3TOTO CEKTOpPa Ha Pa3BUTHE SKOHOMHUKH A3epOailKaHCKON
PecrniyOnuku He OorpaHUYMBAETCA €ro COOCTBEHHOM cdepoid, a MMeeT Oombliiee BIUIHUE.

OnHo#t M3 BaxHBIX paboT, nmpoBoguMbix B cdepe MKT B Asepbaiimxane, sBisercs
MOJTOTOBJICHHBI MNPOEKT IO CO3JaHHI0 PeruoHanbHBIX HHHOBAI[MOHHBIX LIEHTPOB B
AzepOaiimkane. OTOT TPOEKT OXBaThHIBAET Takhe BakHblE cQepbl, Kak Cco3JaHHe
nH}paCTPyKTYpsl HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B A3zepOaimkane n
obecrieueHre HEOOXOJMMOCTH MPABOBOTO PETYAMPOBAHMS ISl YAYYIIEHHS YCIOBHH
JeATETLHOCTH KOMITaHHUH, KOTOpbIEe OyIyT HHBECTHPOBAThH CPEACTBA B ATOT CEKTOP.

JlaHHBII MIPOEKT TaKKe pealn3yeTcs: MOCPEACTBOM M3MEHEHUH B (PHCKAIBHOM TTOJIMTHKE
W MpakTuKe 0aHKoBcKoro kpenutoBanus. Cozaanue mrad-kBaptupbl KT 1 npeBpamienue
CTpaHbl B TJI00AJbHBIH WH(OPMAIMOHHBIA IEHTP SBISIIOTCS OJHUMH M3 BaXKHBIX Iejed
npoekTa LlenTpa MIHHOBalIMOHHBIX 3HAHHUI.

E1me onHo# BaxkHOM paboTOI, TPOBOAMMON B paMKax npoekTa LienTpa THHOBallMOHHBIX
3HaHui, sABisieTcs coznanue MexnayHaponHoro UKT-yHuBepcurera B A3sepOaiimkaHCKoit
PecnyOirike. DTO BaXKHO Kak ¢ TOYKH 3peHHs: Bo3poxeHus: cekropa MKT u paspymieHus
MOHOMOJILHON CTPYKTYpBI, ChOPMHUPOBABILEHCS HA PBIHKE, TAK U 00ECTIEYeHUs KaJIpOBbIMU
pecypcamu.
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AuHOmMayua: 8 COBPEeMEeHHOM Mupe MexHONO2UU UCKYCCMBEHHO20 — UHMENNeKma
CMpemMUumensHO pa3euearomcs U HAX00sim NpUMEHeHUe 8 PA3IUYHbIX cepax dHCU3HU,
ekmouas eocnumanue. B oOaunoll cmambe Mbl pACCMOMPUM, KAK — MEXHOIOUU
UCKYCCMBEHHO20 UHMENIEKMA MO2Ym NOGIUAMb HA B60CHUMAHUE MOJI00020 NOKOJEHUs. U
KaKue bl308bl, U BO3MONCHOCU OHU NPEOCMABISAIOM.

Knrwouesvle cnoea: eocnumanue, UHDOPMAYUOHHOE HNPOCMPAHCMBO, UCKYCCMBEHHbIU
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Abstract: in the modern world, artificial intelligence technologies are rapidly developing
and finding applications in various spheres of life, including education. In this article, we
will look at how artificial intelligence technologies can affect the upbringing of the younger
generation and what challenges and opportunities they present.

Keywords: education, information space, artificial intelligence, digitalization of education.

VIK 37.013

B coBpemeHHOM MHpe, IZie BCE CTPEMHTENIBHO MEHSETCs, KpaiHe Ba)KHO OOECIEeYUTh
JETsIM M TOAPOCTKAaM JOCTONHOE BOCHHUTaHHE, KOTOPOE IOMOXET MM CIIPABISATHCS C
BbI3OBaMH dm0xH. [lox Bo3zmeiicTBHEM HHTEpHETa M JAPYrHX LHUQPPOBBIX TEXHOJIOTHH
MIPOUCXOIUT OYEPEAHON 3Tall Pa3BUTHA LMBWIM3ALWH, W IEHHOCTH M YCTOM MEHSIOTCS C
KaXJI0i MUHYTOH. B 3TOM MHpE, KOTOpHIN MOPOH MEHSETCS CTUXUITHO, HAM U HAIIUM JETSIM
HEOOXOANMO XKUTb, Pa3BUBATHCS, aIalITUPOBATHCS U YIy4IIaTh CBOU HEaJbl U Ka4eCTBa.

Kak mnpenopmaBatenn, Mbl JODKHBI BOCHHTHIBATH JIMYHOCTb, KOTOpas OyneT akTHBHO
UCIIONIB30BAaTh WHTEPHET-NIPOCTPAHCTBO, Y4aCTBOBATH B NpeoOpa3oBaHUU HH()OPMALOHHBIX
TIOTOKOB, CO3/1aBaTh W MPOABHTaTh HOBBIE NMPOMYKTHL Takas JTHYHOCTH OyIEeT roTroBa K
nepeMeHaM, MOOWIbHA, AaKTHBHA, OTKpbITa Ui Auajgora W o0siafaeT KpeaTHBHBIM
MBIIITIEHAEM.

Bocnuranne mOMKHO MPOMCXOANTH HE TONBKO HA YPOKax M KJIACCHBIX dYacaX, HO M BO
BHEYPOYHOH NIEATEIHHOCTH, B OOIICHUH C CEMBEN U B3POCIIBIMIL.

B coBpemMeHHOM MHpe JEeTH BOCHPHUHUMAIOT OKPY)KAIOIIYIO JEHCTBHTEIBHOCTH
(parMeHTapHO, WX MBIIUICHHE XapaKTEPHU3yeTCsl KIMIIOBOCThIO, a TPAHUIBI MEXIY
peanbHBIM U BUPTYaJIbHBIM MUPAMH CTAaHOBATCS BCE Oomnee pa3MbIThiMH. OHU HYKIAI0TCS B
MOCTOSHHOW CTHMYJISIUM, BCE 4Yallle WTHOPHPYS KYyJIBTYpHBIE HOPMBI U MOpPAaIbHBIE
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LIEHHOCTH, KOTOpble OBUIM Ba)KHBI JUIS TPEABIAYLIMX ITOKOJEHHH. DTO TpeOyeT HOBBIX
TIOAXO0B K BOCITUTAHHIO.

Oco0eHHO TPEBOXKHBIM SIBISIETCS TO, YTO JAETH BCE OONbIIE 3aBUCAT OT I'aJHKETOB,
mpoBo/si B ceTH BcE Oonplle BpeMEHM M He 3a00Tsch O CBOEM 3/0pOBbE. Y HHX
OTCYTCTBYIOT Y€TKHE )KN3HEHHBIE OPUEHTHPHI. DTH OCOOEHHOCTH COBPEMEHHOT'O TIOKOJICHHUS
HEoOXOANMO YUUTHIBATh IIPU BEIOOpE conepkaHus, popM, METOIOB U CPEACTB BOCITUTAHHS
Y Pa3BUTHUS JIUYHOCTH.

Hudpouzanms, wuHbpOopMaTH3alMsi W Jaxe poOOTH3AIMS ONPENeNsioT  BBIOOP
MeIarorM4eckKuX TEXHOJIOTMH, (JOpM M METO/IOB BOCIIUTaHMs. B 3Tol cuTyaumm KiroueBas
POJIb OTBOIUTCS NPENOAABATENI0, KOTOPBHIA JOJKEH OBITH T'OTOB HCIIOJIB30BaTh HOBBIC
BO3MOXKHOCTH 00pa30BaTeIbHON Cpe/Ibl ¥ IU(PPOBBIE PECYPCHI ISl Pa3BUTHSI U CTAHOBIICHUS
(bopMupyrOIecs TMIHOCTH PEOEHKA.

[IpenonaBaTesnp, 3aHUMAIOIIMICS BCECTOPOHHHM DPa3BHTHEM JIMYHOCTH, pabOTaeT Hajn
YAYYHIEHUEM pPEeYH, MBINUICHUS U MaMsITH CBOMX Y4eHHKOB. OH YYHT MX aHaJU3HPOBAThH
nHopManuio, NPUHUMATh HECTAHAAPTHBIE pEIICHHs, TMpPOSBIATh KPEaTUBHOCTH U
CMEJIOCTh, JyMaTh O OyAyIIeM M MPEeIBHICTh BO3MOXKHBIE MOCIIEACTBHS CBOMX JICHCTBHA.
Taxoke mesaror BOCIUTHIBAET B CBOMX TOIONEYHBIX TOJIEPAHTHOCTh K ce0€ M OKPYKAIOIINM.

[IpenopaBatenp qaéT cBOMM y4eHHKaM OCCIICHHBIH OMBIT B 00JACTH KOMMYHHMKAIIMH U
IMO3HaHUA MHUpa. B COBPEMEHHOM MHUPE, II€ TEXHOJIOIMHW pPa3BUBAIOTCA C HeBepOﬂTHOﬁ
CKOPOCTBIO, MOXKHO CKa3aTh, YTO 0e3 HMCKYCCTBEHHOTO WHTEIUIEKTa, WJIHM, KaK ero emgé
Ha3bIBAIOT, «4aT-00Ta» WM «HEHPOCETH», HUKY/AA. VICKyCCTBEHHBIH MHTEJUIEKT MPOHUKAET
BO Bce c(epbl JXKM3HM 4YeNOBeKa, BKIOYas BocnutaHue. OH CO37aéT NpPOU3BEACHHS
UCKYCCTBa, MHIIET MY3BIKY, TEKCTBI U CTHXH, a TaKXKe CIIOCOOeH MOAJCPKUBATh Oeceny,
nHcaTh paboThL, 3CCE U OTUYETHI, 3HAUUTEIHLHO YIIPOIIAs KU3Hb.

VYK€ HaKOIUIEH 3HAYUTENbHBIN ONBIT MPUMEHEHHS HWHTEIUIEKTYalbHBIX CHCTEM U
w1aTopM, OCHOBAHHBIX Ha MCKYCCTBEHHOM HHTEJICKTE, B NpOLIECCe BOCIUTAHUS Kak 3a
rpaHMIel, Tak M B Hallleld crpaHe. JTOT OMNBIT MOKa He 000OWIEH W TpeOdyeT riyboKOro
n3ydeHus. OpHaKo yxKe cefuac MOXHO BBIICIUTh KaK IOJIOXKUTEIbHBIE, TaK MU
OTpPHUILATENIbHBIE CTOPOHBI TAKOTO MTOJX0/A.

bnarogapst MCKyCCTBEHHOMY HHTEIUIEKTY IIPOLIECC BOCIHUTAHHMS CTAHOBUTICS Oonee
WHIMBUIYaJIbHBIM, YTO CO3MAET YCIOBHA I MAaKCHMAJIBHOI'O PACKPBITHA CIIOCOOHOCTEH
oOyuaronuxcs. JTo, B CBOIO OYepellb, CIIOCOOCTBYET IOBBIMICHHIO 3aHMHTEPECOBAHHOCTH,
YIOBJIETBOPEHHOCTH U OJIaronoiy4us AeTeil, nenast ux 6ojiee CH4aCTINBBIMH.

Vike ceifyac HOBBIE Pa3pabOTKH B OOJACTH BOCIIUTAHUS JOKA3bIBAIOT, YTO OHH CTaHYT
3aJIOTOM €ro YCHeIIHOCTH B OyaymieM. McKycCTBEHHBI HHTEIIEKT YK€ NPeoCTaBisieT
peayibHBIe TIPEUMYIIECTBA WIS BCEX YYaCTHUKOB 00pa30BaTEIbHOrO Iporecca U, 0 MHCHHUIO
9KCIIEPTOB, CTAHET «ABMXKYIIEH CHIIOH TpaHchopMary 00pa3oBaHus B OyIyIieMm.

XOTsI MPUMEHEHHNE MHTEIEKTYaJIbHBIX 00pa30BaTENbHBIX YCTPOMCTB 00JalacT psaoM
MIPEUMYIIECTB, OHO TAK)KE COIPSIKEHO C ONPeAeIEHHBIMHI PUCKaMH U HEOIPEAENEHHOCTSIMU.

Bo-nepBBIX, CyIIECTBYET BEPOATHOCTh CHIKEHHS BOBICUEHHOCTH OOYYaIOMIMXCS B
IIpoLiecC BOCHHTAaHUS. BO-BTOPBIX, HCIONB30BAHHE MHTEIUIEKTYAJIbHBIX YCTPOMCTB MOKET
OTPaHUYNTh Pa3HOOOpa3ne MENArOTHUECKUX MOIXOM0B. B-TpeThux, muppoBH3aIis MOKET
NIPUBECTH K OrPAaHWYCHHIO M Y30CTH BOCIPHATHS BOCIHUTATENBHOTO Tmponecca. B-
4eTBEPTHIX, CYIIECTBYIOT PHUCKH, CBA3aHHBIE C BBIOOPOM JAaHHBIX Ul OOYyYEHHs MOJENEH,
HCTIONIB3YEMBIX B BOCITUTAHHUHU. B-ISTHIX, HEKOTOPBIE CHCTEMBI MOTYT OBITh HEITHYHBIMU H
HeOezomacHIMU Ui neteid. Kak ompenenuTs SMONHMOHANBHOE COCTOSHHE peOEHKa B
JaHHBII MOMeHT? He BTopraemMcsi 1 MBI B €r0 IMYHOE POCTPAHCTBO?

Taroke ocTtaéresi OTKPBITBIM BOMPOC JOCTYITHOCTH BCeX IU(POBBIX 00pa3oBaTENbHBIX
YCTpOMCTB U cucteM. Kpome Toro, He peniéH BOnpoc 0 COXpaHHOCTU JaHHbBIX, MOTYYEHHBIX
OT yJaCTHHKOB 00pa30BaTEIbHOrO Tpoliecca. Upe3MepHoe HCIIOIb30BaHHE HCKYCCTBEHHOTO
MHTEIUIEKTa MOXKET MPHUBECTH K YXY/IICHUIO B3aUMOJICHCTBHS MEXy TPEToaBaTessiMi U
JIETBMH, a TaKke K MX OTUYXKJICHHIO OT peajbHOro mupa. IIprMeHeHHe MCKYCCTBEHHOI'O
MHTEIUIEKTa MOXKET OIPaHWYMTh TBOPUYECKWE M MHHOBALMOHHBIE CIIOCOOHOCTH JIeTeH, a
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TaK)Ke HETaTUBHO MOBJIUATH HA UX TICHXOJIOTHYECKOE 3/10pOBbe. J[eTn MOryT NMPUBBIKHYTH K
ObICTpOMY | JIETKOMY AOCTYIy K MH(pOPMAIMK U MOTEPSATh CIOCOOHOCTh K TBOPYECKOMY
MBIIUIEHUIO U PELICHUIO CIOXKHBIX 3a1a4 [4].

HckyccTBEeHHBI MHTEIIEKT HE CHOCOOEH ITONHOCTBIO 3aMEHHTH JKMBOE OOIIEHHE C
HaCTaBHUKaMH, POAUTEISIMHU M CBEpPCTHUKaMHU. [IpuMeHeHe HCKyCCTBEHHOTO HHTEIIIEKTa B
TIpoLiecce BOCIIUTAHUS MPECTaBIISIET COO0H HOBBIN U eIIE He /10 KOHIA N3yYEeHHbIH TPEH]I.

BaxHO 0OCO3HaBaTh, YTO HCIOJIH30BAHHE HCKYCCTBEHHOI'O WHTEIUIEKTAa B BOCHHTAHHU
JIeTel JOJHKHO OBITH 00JyMaHHBIM M COaJTaHCHPOBAHHBIM, YTOOBI M3BJIEYh MaKCHMaJIbHYIO
M0JIb3Y U3 STOW TEXHOJIOTHH.

PoGot-HstHs mimu poOoT-mperiofiaBarellb - 3TO y)Xe He (aHTacTHYecKhe o0pasbl, a
peasbHOCTh, KOTOpasi CTAHOBUTCS BCE Oornee BocTpeOoBaHHOW. PoOOT moMoraer mpoBoauTh
3aHSTHS, PACCKA3bIBAET CKa3KU U UTPAET C JAEThbMH, TI03BOJISIS HACTABHUKY COCPEIOTOUNTHCS
Ha cBoeil paborte. PoOOT BHMMATENbHO M HETOPOIUIMBO H3ydaeT JETel, MmoMoras UM
pa3BUBATh TAaKUE KAYECTBA, KAK AMIIATHsI, YECTHOCTh, 100OPOTa U MHUIIUATUBHOCTb.

PoGoT cTaHOBUTCS NMOMOIIHMKOM HACTaBHHKA, MPOBOAS 3KCIIEPUMEHTHI, KOHTPOIHPYS
YCBOEHHE 3HAHWI, IIOMOrasi TeM, KOMy HY)XHa TIOMOIb B U3y4€HHH MaTepuala, 3amedas 1
Haka3blBasl CIMCHIBAIONIMX W HAPYIIAIOIUX NUCHUILIMHY. Pobor Haxomurcs ¢ nerbmu 24
Yyaca B CYTKH, HE ycraBas, IIOMOrasi TeM, KTO YYUTCS MUCTAHIMOHHO WJIM HAa JIOMAIIHEM
00y4eHUH, U Jaxe 3aKajsisg XapakTep, CTAHOBSICh HACTABHUKOM Ha ITyTH Pa3BUTHs PEOEHKA.
OTO UL HEKOTOpbIE H3 MNPEUMYIIECTB, KOTOPBIC HCKyCCTBCHHbIﬁ HUHTCIIJICKT MOXET
NpeaoCTaBUTh B CJIIOKHOM ITPOICCCE BOCIIMTAHUSA.

HeKOTOpBIe ABTOPBI BBICKA3bIBAIOT MHEHHUE O TOM, YTO I/ICKyCCTBEHHI)II‘/II HHTCIIJICKT MOXET
OKa3aThb IOJOKUTCIBHOC BJIIMAHUE Ha IPOLECC BOCHUTAHUA. . HI/IBOBapOB noJjarac€rt, 4To
«HCKYCCTBEHHBII HHTEIUIEKT OyJIeT IIOMOTaTh YeJIOBEKY BBIOMPATh €ro myThy» [3].

Jpyrue aBTOpBI, HANPOTHB, OTHOCATCA K O3TOH HJEE CKENTHYECKM U HE JOBEPAIOT
HCKYCCTBEHHOMY MHTEJUIEKTY B Bompocax BochuTanus nereil. Enena KasaxoBa, nupexrop
Wnctutyra neparoruku Cankr-IleTepOyprekoro rocyjapcTBEHHOTO YHUBEPCHTETA, CYUTAET,
YTO «UCKYCCTBEHHBIH MHTEIUIEKT HE CMOXKET HOIENUTHCS HCKPEHHHMH SMOLMSMHU C
YUEHUKOM, HE CMOXET HACIaKAAaThCs KaXIbIM MOMEHTOM ILIKOJIBHOW JKU3HH, HE CMOXET
TI000BaThCS IPUPONOH, HE CMOXKET 3aCiyIIaThCsl MY3BIKOH M BOCXMTHTHCS HEOPAHHAPHBIM
pemernem» [1].

be3zycnoBHO, mpenogaBaTeno HEOOXOAMMO MPOUTH OOyueHHe, 4TOObl IPPEKTHBHO
UCIIONIb30BaTh HCKYCCTBEHHBIH HMHTEIUIEKT B BOCIUTAHHMM U Pa3sBUTUH peOEHKA.
Hanpumep, uto6s! Helipocers Chat GPT nana npaBunbHBIN OTBET Ha 3ampoc, HEOOXOAMMO
chopmynupoBaTh ero 4€rko M TouHO. HykHO yMmeTh 3amaBath Bompockl. HyxHO
HAay4UTbCS OTQHIBTPOBBIBATE HEHYXHYIO HH(GOPMAIMIO, AEJNATh BBIBOABI, HCKATh H
aHAINU3UPOBATh. DTOMY MOXET Hay4HTh TOJIBKO IperojaBaTenb, KOTOPHIH caM Biajaeer
nuckycctoM padotsl ¢ Chat GPT.

OpHako TOTOBBI I MBI K TakuM m3MeHeHHsM? COrNIacHO pe3yibTaTaM HCCIIEIOBAHUMH,
OOJIBIIIMHCTBO POCCUSH HE ITOIICP)KUBAIOT HWICI0 BHEIPECHHS TEXHOJIOIMH HMCKYCCTBEHHOI'O
MHTEIUIEKTa B TPOLIECC BOCIUTAHUA. 64% OIMPOIIEHHBIX CYUTAIOT, YTO BOCIHTAaHME NETeHd B
00pa30BaTEIbHBIX YIPEKICHHSIX C TOMOIIBI0O HCKYCCTBEHHOIO MHTEIIEKTa HEBO3MOXKHO, a 20%
YOEXKIeHBI, YTO UCKYCCTBEHHBII HHTEIUIEKT HUKOT'1a HE CMOXKET 3aMEHHUTh MPETIOaBaTesl.

Tem He MeHee 25% pECHOHIEHTOB [OIMYCKAIOT BO3MOXKHOCTH BOCIHTAHHSA JACTEH C
HCTIOIb30BAHMEM MCKYCCTBEHHOTO MHTEIUIEKTa B OyaymieM, a 44% BBICTYIAIOT MPOTUB TOTO,
9YTOOBI TMPENOCTABUTh HCKYCCTBEHHOMY WHTEIUIEKTY BO3MOXKHOCTH BOCITUTBIBATH JETEH,
ITOCKOJIBKY 00pa3oBaTeIbHAS OPraHU3aIns — 3TO He TONBKO 3HAHWSA, HO U BOCTIUTaHUE [2].

B ctepe oOpazoBarms BcE OOMBIE MEPCIIEKTHB OTKPHIBAET MPUMEHEHUE HCKYyCCTBEHHOTO
WHTEJUIEKTa, HO B BOCIIMTAHHM M Pa3BUTUH JIMYHOCTU TIOKa OOJIBIIC ONACCHUH U TPEBOT.
Urobbl ucrmons3oBaHWe IU(PPOBBIX YCTPOHCTB ObuTO Oostee 3(p(heKTHBHBIM, HEOOXOANMO
CJIeI0BAaTh HECKOJIBKUM NPHHIMNAM. Bo-TiepBBIX, Ba)KHO OrpaHHYIMBATH BPEMSsI, IPOBOANMOE
3a ra/pkeTaMu. Bo-BTOpBIX, TpeOyeTcsi KOHTPOIb M MOAIEPX KA CO CTOPOHBI B3POCIOr0 —
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TpernojiaBaTelss WIM pOAWTENs. B-TpeTbux, cuemyer 3agymMatbesi O OE30MacHOCTH,
MIPO3pPavyHOCTH pabOTHI AITOPUTMOB M KOH(MHICHIIMATLHOCTH JITAHHBIX.

Mupy HYXHBI HCCIIEIOBATENN M IEPBOOTKPHIBATENI — JIIOJH, CIHOCOOHBIE MBICIUTH
HecTaHAapTHO. [lo3TOMY Ba)KHO Y4YUTH JETEH OCMBICIATH, (QUIBTPOBATH, TBOPYECKU
00pabaThIBaTh M KPUTHYECKH OIEHMBATh HH(OPMALMIO. ITOMY MOXET M JOJDKEH HAyYHTh
TIPENo/IaBaTeIb-4EI0BEK, HCIONb3YsI BOSMOKHOCTH UCKYCCTBEHHOT'O HHTEIIEKTA.

B cdepe Bocriutanus ucmonp30BaHue NU(PPOBBIX TEXHOIOTHI HE TOJIBKO JOITyCTUMO, HO
HeoOxoauMo. OHU JOJDKHBI BOCIIPUHUMATBCSL HE KaK HEUYTO UY)KEPOJHOE, a KaK HaJE&KHbBIC
WHCTPYMEHTHI, KOTOpbIE MOTYT CTaTh OCHOBOM JUISl JIOCTI)KEHMSI HOBBIX BBICOT. Kak rmacur
JaTHHCKast oropopka: «Per aspera ad astra» («Hepe3s TepHuu k 3B€31am»). DTO O3HAYAET, UTO
HY)XHO TIPOMTH TYTh UCIBITAaHHH M ONIMOOK, HO HE OCTAHABJIMBATHCS Ha JOCTUTHYTOM, a
JIBUTaTbCSl BIEPEN, HABCTpEYy HOBOMY, IOpOH IIyraromieMy, HO YIUBHUTEIEHOMY H
BJIOXHOBJISIFOIIIEMY Oy/IyIIIEMY C €ro HOBBIMH BBI30BaMU M BO3MOXKHOCTSIMH.

Kaxnpiii npernonaBaTenb, B TOM 4YWCIe U s, IPUMEHSET B CBoel paboTe MeTonpl U
TEXHOJIOTUH, OCHOBAaHHBIE Ha MCKYCCTBEHHOM HHTeUIeKTe. Cpein 3THX TEXHOJIOTMH MOH
¢daBoputel — Kandinsky un lleneBpym, koTopsle co3patoT n3zodpaxenus. OHU MPUAAIOT
CBEXECTb U JEJAI0T JII000e 3aHATHE HACTOSIUM BonmedcTBoM. OCOOEHHO X04y OTMETHUTh
nHcTpyMeHT Twee. OH 3HAUMTENBHO YNPOIIAET TOATOTOBKY M IPOBEJCHUE 3aHITUH Ha
moOyto TeMy. Beero 3a MUHYTY MOXKHO CO34aTh pa3HooOpa3Hble 3anaHusi. OcOOEHHO IIeHHa
¢yHKIMs paboOTBl C BHAEO: MOXHO BBIOpPaTh JIIOOOH (parMeHT, M HCKYCCTBEHHBIN
HMHTEJIJICKT BbIAACT I'OTOBLIC 3aIaHUA MPAMO Ha 3aHATHUH.

Sl sBnAIOCH TOKJIOHHUIIEM M paspelraro JIeTsM I0JIb30BaThCs OONBINOIN SI3BIKOBON
mozenbto Chat GPT. Dra HelipoceTh He TONBKO YYHT aHAIM3UPOBaTh U (HOPMYIUPOBATH
BOITPOCHI, HO U MMOMOIra€T NpU IJIAHUPOBAHUHN KaXKI0I'0 3aHATHUA U MEPONPUATHA, OTKpPbIBAs
HOBBIE TPAHH YK€ U3YUCHHBIX TEM.

bBoratblii creKTp BO3MOXXHOCTEM Ha 3aHATUSX M BO BHEYPOUHOM JEATENbHOCTH
OTKPBIBAIOT CEPBUCHI U INIAT(OPMBI HCKYCCTBEHHOTO MHTEIJIEKTa U1 paOOThI C eCHIMU. S
aKTUBHO HCIIOJIHAIO, COYMHSIO M apamKUPYI0 MHOIME KOMIIO3HMLMH CaMOCTOSATEIBHO,
BMecTe ¢ ydeHukamu W kosuieramu. OcoOeHHO UeHHbl Koulekimu tiatgopm ESOL
Courses, LyricsTraining, Lyricsgaps, EnglishClub, LyricsMode, learnEnglish-online.
JocTtaTouHo BBIOpATh IECHIO, U MCKYCCTBEHHBIH MHTEIUIEKT HA IUIaTGOpMe BBIIOJHUT BCE
3aJaHus, OoTpaboTaeT Bce HABBIKM. CEpBUCHI IO BalleMy TEKCTY CaMH CO3JAlOT HECHH,
KOTOpbIE HE OTJIMYHUTH OT HACTOSMINX MENTOOWH pPealbHBIX KOMIIO3UTOPOB. 3aHATHS C
MOMOLIBI0 HCKYCCTBEHHOI'O MHTEIUIEKTa UM II€CEH CTAHOBATCS YAUBHUTEIBHBIMH U
3allOMHMHAIOIMMHUCA Kak Ul JAeTel, Tak W Ui IpernojaBaTelied. DTO HACTOIBKO
YBJIEKaTENIbHO, YTO XOUETCsl CAMOMY CTAHOBHUTECS 00JIee KPeaTHBHBIM U TaJaHTIUBBIM.

VYuactue B KOHKypcax M OJUMIMAAaX MOTHBHPYET OOydYaromIMXCs M IIpernojaBaTenei
OBITh aKTUBHBIMH, IIPEOAOJIEBATh TPYJHOCTH U (OPMHUPYET CTPEMJICHHE K IOCTOSHHOMY
0o0y4deHnto. Sl aKTHBHO y4acTBYIO B pa3IMYHBIX BeOMHApaX, KOH(EpEeHNHIX, CEMHUHApaxX U
MacTep-KIaccax IO Iefaroruke, HUQpoBu3aluyu U NPUMEHSHHIO HeWpoceTeld B mporecce
BOCIIUTaHHSL

TakuMm o00pa3oM, TEXHOJOIMM HCKYCCTBEHHOTO WHTEIUIEKTA IPEACTABIIOT COOOH
MOIIHBIA HHCTPYMEHT, CIIOCOOHBII OKa3aTh 3HAUYWTEIbHOE BIHMSHHE Ha MPOIECC
BOCITHTaHHS MOJIOZOr0 TIOKOJeHHsl. OHU MOTYT 3HaYUTENLHO O0JIErYuTh paboTy IeIaroros,
BOCIIMTATEeJICH W  pOAWTENCH, aBTOMATH3UpYs pYTHHHbIE 3aJa4d, IPEAOCTaBIIsA
WHMBUIYaJIbHBIA MOJIXOM ¥ CIIOCOOCTBYSI Pa3BHTHIO HABBIKOB Pa0OTHI C TEXHOIOTHAMH.

OnHako HEOOXOIMMO YYHTHIBATh ITHYCCKHE ACHEKTBI, OrPaHMYCHHS TEXHOIOTHHA M
BaXHOCTh COXPAaHEHHs 4YeJOBEUESCKOrO B3AaMMOACHCTBHSA M IOIJEPKKH B Iporecce
BOCIIHTaHWSA. B KOHEYHOM HTOre penieHHe O TOM, KaK HCIONb30BaTh TEXHOJIOIHU
HCKYCCTBEHHOTO HHTEUIEKTa B BOCIHHTaHWH, OCTAa&Tcd 3a KaXKIbIM IEJaroroM,
BOCIIUTATEIEM M poOIUTeNneM. BaXHO y4NTHIBATh HWHIMBHIYaJbHBIE IIOTPEOHOCTH H
0COOCHHOCTH KaXJ0ro peOEHKa, a TakKe ObITh TOTOBBIMH K BBI30BAM U BO3MOXKHOCTSIM,
KOTOpBIE ITPEOCTABIAIOT TEXHOIOTUH NCKYCCTBEHHOTO MHTEIJIEKTA.
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COBEPHIEHCTBOBAHME IIEJIEBOM TOYHOCTH
I'AHABOJUCTOK PA3JIMYHOI'O UTPOBOT'O AMILJIYA
16-17 JIET
Kapuesa P.P.

Kapuesa Paiixon Pycmamosna - 0oyenm
rageopa « Teopuu u memoouxa 2anobona, pecbu, XoKKell Ha mpasey

V36exckuii cocydapcmeennulil ynusepcumem usuueckou KyIomypbl u CHopmda,
2. Yupuuxk, Pecnybonuka Y3oexucman

Annomayun: 6 cmamve PAcCMAMPUBAETNCA MEMOO COBEPUIEHCTNBOBAHUE  eneBOll
moyHocmu 6pockog y eanobonucmok 16-17 nem ¢ paziuunozo uU2posoco amniyd.
Obcyorcoaemess  UCNONB306AHUE  YNPAXCHEHUL, HANPAGNIEHHbIX HA pazsumue Cuivl U
CKOPOCMHO-CUTIOBBIX KAYECMS ) MOIOObIX 2AHODOIUCHIO8, A MAKIHCe NPUMEHEHUe Memood
COBMECTHO20 B030€UCMEUs.

Kntouesvie cnoea: eanobon, cosepuieHcmeosanue, OPOCOK N0  60POMAM, Yenesds
MOYHOCb.

IMPROVEMENT OF TARGET ACCURACY OF FEMALE
HANDBALL PLAYERS OF VARIOUS PLAYING POSITIONS
AGED 16-17
Kariyeva R.R.

Kariyeva Raikhon Rustamovna - Associate Professor
DEPARTMENT OF "THEORY AND METHODOLOGY OF HANDBALL, RUGBY, FIELD HOCKEY"
UZBEK STATE UNIVERSITY OF PHYSICAL EDUCATION AND SPORTS,
CHIRCHIK, REPUBLIC OF UZBEKISTAN

Abstract: The article discusses a method for improving the target accuracy of throws in
female handball players aged 16-17 years old with various playing positions. The use of
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exercises aimed at developing strength and speed-strength qualities in young handball
players, as well as the use of the method of combined impact are discussed.
Keywords: handball, improvement, throw on goal, target accuracy.

Jnist yimydineHus CrIOpTHBHBIX HABBIKOB IOHOTO TaHAOONMCTA M JIOCTIKEHUs ycrexa B
COPEBHOBATEIBHOW JESITENFHOCTH HEOOXOANMO IPOBOANTH IOATOTOBKY B YCIIOBHSX,
KOTOpBIE TO3BOJISIOT OIEpeXarh (POPMUPOBAHUE CIOPTUBHO-TEXHHYECKOTO MAacTEpCTBa.
DTO TO3BOJUT COBEPIICHCTBOBATH NPHEMBI M ACHCTBHS C CaMOro Hadana oOydeHHs B
pexuMe, OIIM3KOM K COpeBHOBaTelIbHOMY. B ranabone 3¢ exTHBHOCTh COpEeBHOBATEIHHON
JIEATEILHOCTH 3aBHCHT OT MHOXecTBa (PaKTOpOB, B TOM YHCIE OT Pe3YIbTaTHBHOCTH
opockos [1].

Kaxnp1ii urpok goimkeH ObITh MacTepOM BO BCEX BHZIaX OPOCKOB M YMETH BBIMOJHSTH MX
C TOYHOCTBIO U CHJIOH, KaK IPaBoi, Tak M JIeBoi pykod. TexHuka OpOCKOB Msda B BOPOTa B
ranmaoone, mo cnosam A. H. EBTyieHko, ocHOBaHa Ha OOIIMX 3aKOHOMEPHOCTSIX METaHHIA,
MTOSTOMY Ba)KHO COOJTIOJIATh XapaKTepHbIe (ha3bl, Takue Kak "oOroH cHapsaa" U "HATSHYTHIN
nyk", TpU BBHINOJIHEHHH OpockoB. ToOYHOCTH OpOCKa 3aBHCUT OT YMEHUs OLCHUTH
CUTYaLMIO, TIPaBUIBHOIO TOJIOKEHUS] 1 MOMEHTa BbIycka Msiua. Cria Opocka 3aBUCHUT OT
CKOPOCTH, COTJIACOBAHHOCTH U aMIUIUTY/IBI JBIDKeHUs. Hanpumep, pu Opockax B HaJeHUH,
TOYHOCTb M CHJIa 3aBUCAT OT YMCEHHA KOOPAWHHUPOBATH MABWIKCHUS B 6830HOpHOM
TMOJIOKEHWHU U TPABUJIbBHO BBITIOJIHATH 6pOCOK.

DKcHepThl  YTBEPIKAAIOT, YTO B OOJNBIIMHCTBE CIIydyaeB OpPOCKM B BOpOTa B Wrpe
NPOU3BOJATCS B JBWKEHHH. {1 3TOro BakeH pas30er, Tak Kak OH OINpeNeNsieT CHIY,
BKJIaJpIBaeMyl0 B Opocok. Uem ObicTpee pazber, Tem cuibHee Oyner Opocok. Ocoboe
3HA4YEHHE UMEET NPSMOIMHEHHOCTh pa30era, KoTopas odecreyrBaeT OObIIYI0 CKOPOCTh U
yIpoIIaeT KOOpAMHALUIO Opocka. bpocku B ABMKEHMH MOTYT BBINOIHATHCS C HNPBDKKAMH
win 6e3 Hux. Takxke OPOCKM MOI'YT BBIIOJHATHCS COTHYTOM WM MPSIMOW pykoi. Bpocok
COrHYTOH pPYKOW OTJIM4Yaercs OOoblIeil CHIOH, TOYHOCTBIO M YHHBEPCAIBLHOCTHIO B
Pa3IMYHBIX CUTyalusax Urpbl. [ OpOCKOB NPsAMOH PyKH XapaKTepHa IIMPOKas aMILIUTYa
JBIDKECHUSI, MEHbIIAasi TOYHOCTb M HEKOTOpbIE TPYAHOCTH IPU MPUMEHEHHH B YCIOBHUSX
AKTUBHOT'O COMPOTUBJICHUS IPOTUBHUKA [3].

B ranzbone HempephIBHO MOSBIAIOTCS HOBBIE CIHOCOOBI OPOCKOB B CTOPOHY BOPOT.
CymiecTByeT MHOXKECTBO BapUAHTOB YK€ YCTOSBIIUXCS TEXHHUECKUX MpPUEMOB. TeXHUKa
OpPOCKOB B CTOPOHY BOPOT COBEPILCHCTBYETCS, M HX PE3YJAbTaTUBHOCTH M TOYHOCTb
YBEITUYUBAIOTCH.

OnmHako B HacTosdllee BpeMs BONPOCH MOBBIMIEHHS PE3YIbTATHBHOCTH OpOCKOB
MIPaKTUYECKU HE M3Y4aroTCs U HE MONydYaroT JO/KHOro BHUMaHMA. [lo3ToMy akTyanbHOM
ABJIAETCA pa3paboTka M SKCIEPUMEHTAJbHOE H3yYeHHE METOAMKH, HANpaBICHHOW Ha
COBEPIICHCTBOBAHHE LEIEBON TOYHOCTH TaHIOOIMCTOK PA3IMIHOTO HIPOBOTO amIuTya 16-
17 ner.

MBI HCHONB30BATM CHOCOO COBEPIICHCTBOBAHMS IIENIEBOM TOYHOCTH OPOCKOB Y
TaHO0OMUCTOK 16-17 JeT pa3TUYHOrO WIPOBOTO aMIUTya, KOTOPBIH BKIIOYAal B ceOs
CJIEYIOLINE MEPHI:

- TIpOBEACHHE OONBIIETO KOJIMYECTBA YINPAXHEHHH B TpyIINeE, YJacTBYIOUIEH B
9KCTIEPUMEHTE;

- WCIOJNB30BAaHME YNPAKHEHWH, HANpaBICHHBIX HA PAa3BUTHE CHIBI M CKOPOCTHO-
CHJIOBBIX Ka4ECTB Y MOJIO/BIX TaHA0OINCTOB;

- MPUMEHEHNE METO/Ia COBMECTHOTO BO3JICHCTBHS;

- MCHOJIb30BAHUE YNPAKHEHUH B YCIOXHEHHBIX YCIOBHSAX B TPETHH JIEHb HENEIBHOTO
LIMKJIa TPEHHUPOBOK.

OKCIepTel  OTMEYArT, 4YTO A(P(PEKTUBHOCTH OpPOCKOB B TaHAOONE 3aBHCHUT OT
COOJFO/ICHS OTIPENEIIEHHBIX 00IMX mpaBwi [1]:

- mepex OpOCKOM HEOOXOAMMO TOYHO ONpPENETUTh CBOE MOJIOXKEHHE OTHOCHUTEIHHO
BOPOT, PACHOJIOKEHNE 3AIUTHUKOB U BpaTapsi;
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- BEIOOp criocoba Opocka JOJKEH OCHOBBIBATHCS HA TEKYIINX YCIIOBUSIX;

- IIeNBI0 OpOCKa JOJDKEH OBITh YYaCTOK BOPOT, KOTOPBIH OyIeT Hanbosee CIOKHBIM JIIs
Bpartaps 3alUTUTD;

- ycHemHeIM Oyner OpOCOK, €CIIM WIPOKY YIAcTCsl MPWIOKUTh MaKCUMAalbHYI0 H
TIPaBWIILHO HAIIPABJIEHHYIO CHITY K MSUY.

Kpome Toro, 4roObl Ms4 momajn B Ienb, TaHIOOMHCT JODKEH HE TOJIBKO HMETh
MIPaBUIIBHYIO TEXHUKY OpOCKa, HO M 00J1a/1aTh JOCTATOYHON (M3MYECKON MOATOTOBKOW. J{is
9TOr0 HEOOXOAWMO Pa3BHBATh CHIY ONpEAEIECHHBIX MBIIIEYHBIX TPYII, KOTOPbIE UMEIOT
OOJIBINYIO CBSI3b C TOUHOCTBIO Nomnaianus Msida. Hanpumep, y rann0oimncToB B Bo3pacre 16
JIET TOYHOCTH OPOCKOB B IIPBDKKE C YCTAHOBKOHM Ha II€Nb 3aBHCHT OT CHJIBI crubarernen
kuctu (r=0,463). Y BBICOKOKBaNIN(HUIMPOBAHHBIX TaHIOOMMCTOK TakXe HaOIItogaeTcs
YBEJIMYEHUE MBIIICYHBIX I'PYII, CBSI3aHHBIX C IOKA3aTeNIIMH CKOPOCTH TIOJIeTa Ms4a, U X
B3aMMOCBsI3b. Hampumep, isi TOYHOCTH OpOCKOB BaKHBI CHJIBI crubatenedd ruieda
(r=0,563), crubareneii TynoBumia (r=0,691), crubateneit mnpeamicubs (r=0,665) wu
pasrubateneii ieya (r=0,483) [2].

Jnst ynydiieHdst TOYHOCTH OPOCKOB B raHI00J€ YYUTHIBAJIOCH HECKOJIBKO OCHOBHBIX
(aKTOpOB: CKOpPOCTb W CHJIa OpOCKa, TPOTHBOJCHCTBUE CONEpHHKA W  XapakTep
MIPEABIAYIIEro JAeHCcTBUS Wrpoka. J{JIsi NOCTHIKEHHs ATOM Leld MOXKHO HCIIOIb30BaTh
CIICHAJIbHBIC YIIPAXKHEHUSI, B KOTOPBIX FaH}I6OJ'[I/ICT 6y}1€T BBIHY>KIC€H U3BMEHATH CKOPOCTH 1
cuty Opocka. Hampumep, MOKHO HCIONB30BaTh '"HAKJIOHHBIM OaTyT" W pa3iMYHbIC
HUHTEPBAJIbl OTAbIXa MEXAY YIPAKHECHUSIMHU. KpOMe TOro, HCIoOJIb30BaHHC MHWHHMAJIBHBIX
UHTEpPBAJIOB OT/AbIXa (MEHEee 2 MHUHYT) MO3BOJHT YJAYYIIMTh TOYHOCTH BOCIIPOM3BEICHUS
BPEMEHHBIX OIIMOOK M CHH3HMTh IPOCTPAHCTBEHHBIE M CHJIOBBIE OIIMOKH. A TIpH
HCIIOJIb30BAHWU HWHTCPBAJIOB OT/JbIXa B 3-5 MUHYT MOXHO ]106I/ITLC5I YMEHBUICHUA
NPOCTPAHCTBEHHBIX M BPEMEHHBIX OMMOOK, HE OKa3blBas BIWSHUSA Ha BPEMEHHYIO
OPHEHTALUIO UTPOKA.

Crnenyromuid (akTop, KOTOPbIH BIMAET Ha TOYHOCTb, - ITO O0BEM M CIOXHOCThH
npeabiaymied padorsl. Ecnu mepex TpeHUPOBKOW MO YIyYIIEHHIO OPOCKOB BBINOIHUTH
yIpa)xHeHHEe ¢ HEOOJBIION HArPYy3KOW, TOYHOCTh MOBBIIIAETCS, & MPH OOJBIION HArpy3Ke -
cHmkaerca. OgHAKO Ha CIEIYIOIMM JEHb IOcie 3aHATHH C HEOOIBIIOW HArpy3KOH
TOYHOCTb He u3Mensercd. Ilocie 3ansaruil co cpenHel Harpy3Koid TOUHOCTh MTOBBIILIAETCS, a
TIOCJIE 3aHATHH C OOJIBIION HATPY3KOH — CHUXKAETCSL.

[To mokazaTersiM MOATOTOBIEHHOCTH TaHAOOIMCTOK Pa3IMYHOTO UTPOBOro aminrya 16-17
JIET HalpaBJIECHHON Ha COBEPIIEHCTBOBAHHE LIEICBOM TOUHOCTH, BUIHO, YTO IO pe3yibTaTaM
HCXOAHOTO U UTOTOBOTO TECTUPOBAHUS JIOCTOBEPHO YIYUIIMINCH B TAKUX YIPAKHEHUSAX, KaK
Opocok msya maccoit 1 kr. - 14,6+ P>0,05, 6pocok Ha manpHOCTH - 9+ P>0,05, Opocok Ha
JATBHOCTD M TOYHOCTH - 35,2+ P>0,05, 6pocok Ha TogHOCTH - 9,8+ P>0,05.

[Ipu oOydeHUM TEXHHYECKOW CTOPOHE OpOocKa HEOOXOOMMO YUWUTHIBATH Ba)KHOCTH
¢u3nueckux KadecTB, OCOOCHHO B Bo3pacte 16-17 ner, korga pa3BUTHE CKOPOCTHO-
CHIIOBBIX CIIOCOOHOCTEH TPOHUCXOAWT HambOomee OmarompuarHo. [ 3Toro criemyet
UCTIONB30BaTh YIPAKHEHMS, HAIpPaBJICHHBIE Ha Pa3BUTHE CKOPOCTHO-CIJIOBBIX HABBIKOB.
OmuH m3 3G (EKTHBHBIX METOIOB - METOI CONpPSDKEHHOrO BO3ACHCTBHS, NP KOTOPOM
CIOPTCMEHBI BBIMONIHIIOT TEXHUIECKNE 3IEMEHTHI C MSTYOM, BEC KOTOPOro OoibIle, 4YeM B
COpEBHOBAHMSAX. J[JI1 pa3BUTHSA HABBIKOB FaHAOOINCTa B COPEBHOBATENLHON AEATEILHOCTH
TaKKE€ PEKOMEHAYETCSI HCIONb30BaTh METOJ  YCIOKHEHHBIX  YCIIOBHH, KOTOpPBIH
TIPEAToIaraeT BEIIOIHEHNE YIIPAXKHEHUH ¢ TOMEXaMH, B3aUMOJICHCTBHEM C 3AIIUTHUKOM H
pa3NWYHBIMH KOMOWHAIMSMHM TIOCII€ TOrO, KaK CIIOPTCMEH HAy4YHWTCS BBIIIOTHATH WX
MIPABIIIBLHO B YIOOHOW JJIST HETO OOCTaHOBKE.

OCHOBHOIf BBIBOJ HAIIET0 HCCIEAOBAHUS 3aKIIOYAeTCs B TOM, YTO HEOOXOIMMO
pa3pabaTeIBaTh IPOrpaMMBbI JJIsl TPEHUPOBKH W OOYUEHHSI BCEX IBUTATEIBHBIX HABBIKOB, a
TaKKe€ YYUTHIBATh HEOOXOMMMOCTH pAa3BHTHA YMEHHH TONMajaTh B LENb PA3THYHBIX
pa3mepoB u (HOpM Kak B JBIKEHHH, TaK U B CTATHIECKOM TOJIOKEHHUH.
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Bonpaas 60pb6a — 9TO HE IMPOCTO CIIOPT, a MOIIIHBII\/'1 HWHCTPYMCHT IJId IapMOHUYHOI'O
pa3BuUTHA IMOAPOCTKOB, OKaBBIBaK)HII/Iﬁ KOMIIJICKCHOC BO3,Z[€I71CTBI/I€ Ha HUX (1)I/IBI/I‘I€CKO€ n
NCUXHUYCCKOC 3I0pPOBLE. Eé OpeUMyHICCTBA BBIXOAAT [JAJICKO 34 PpaMKU MIPOCTOro
YKPCIUVICHHS MBILIL, 3aTparuBas BCC C(i)epBI KUBHCACATCIIBHOCTH MOJIOAO0I'O YCIIOBCKA.
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MHOXeCTBO aBTOPOB, 3aHMUMAIOIINXCSI U3yYEHUEM CIHOPTHBHOH OOpHOBI, YTBEPXKIAIOT,
4T0 (U3MUYECKHE CIIOCOOHOCTM aTJIETOB MWIPAlOT KIIOYEBYIO pOJIb B Pa3BUTHH HX
CHOPTHBHOTO MacTepcTBa. JTOT BOMPOC MOAPOOHO pacCMaTpHBAIN TaKWE IKCIIEPTHI, Kak
[Maxmypanos YO., 3amorunsHoB A.M., Marymak I1.®., Cynranaxmenos I'.C. u OctpukoB
A.Il. Oro eme pa3 MOTYCPKUBACT 3HAYMMOCTh KaUCCTBCHHOW (PU3UYECKON MOJTOTOBKU B
TPEHUPOBOYHOM TIpoIiecce OOPIIOB BOIBHOTO cTwiiA [ 1, 2].

Bomun B.A. u Kpsutos H.P. yTBep>kaaroT, 4TO U1 TOCTHXKEHUS BBICOKHX PE3YJIbTaTOB B
BOJIbHOW OOpbOe HEeoOXoAnMa BCECTOPOHHSsI (M3MYecKas IMOArOTOBKa Oopla, Tak Kak BCe
MOETMHKA Ha KOBpE, BKIJIIOYAs aTaKyIOIIWE, KOHTpAaTaKyloIle W 3alluTHhIC JCHCTBHS,
TIPOUCXOMAT B YCIOBHSAX HEITOCPEICTBEHHOTO (hr3ndeckoro conepuudectsa. Marymak I[1.D. u
CynranaxmenoB I'.C. Taxke MoJuepKHBaIOT, YTO JOCTATOYHBIH YPOBEHb Pa3BUTHSI OCHOBHBIX
(M3UYECKUX KadecTB SBISIETCS HEOOXOAMMBIM YCIIOBHEM Uil oOydeHus Oopwbe. B To xe
Bpems, FOmkoB O.I1. ormeuaer, uTO CymiecTByeT NpsiMas CBS3b MEXIY TEXHHUECKOH U
(M3MYeCKOl MOATOTOBKOH CIIOPTCMEHA, Ha KOTOPYIO OKa3bIBAIOT BIMSIHUE aHATOMHYECKHE H
(U3HONOrNuecKre XapaKTEePUCTHKH €ro OpraHu3Ma, 4To, B CBOIO O4Y€pe/lb, BIMSET Ha
pa3BHUTHE KaK JIBUTATENIbHBIX HABBIKOB, TaK U (PU3MYECKHX KauecTB B 11eJoM [3, 4].

[Tpu pazpaboTke TPEHNPOBOYHBIX MPOrPAMM ISl IOIPOCTKOB BaXKHO YUUTHIBATH, YTO UX
(u3nyeckre BO3MOKHOCTH B 3TOM BO3pacTe Oojiee OrpaHHYEHBI, YeM y Oojiee MOJIOJIBIX
CHOPTCMEHOB.

CornacHO MHEHHIO OOJNIBIIMHCTBA CIIEIMAUCTOB, BBICOKMH YPOBEHb (DU3UUECKOI
MOATOTOBKU  ABJISACTCA HeO6X0}II/IMI)IM yCIOBHUEM  OJIA1  JAOCTUIXKCHHUS  3HAYUTECIBbHBIX
pe3ynbTaToB B BOJBbHOI OopbOe. [loaToMy BakHO yzmensiTh 0co00€ BHHUMAaHHE Pa3BHTHIO
KJTFOYEBBIX (PM3MYECKUX KauecTB OOPIIOB.

C Touku 3peHusi (HU3MYECKOrO 3/I0POBBs, BOJIbHAs OOphOa BBICTYMAET CBOEOOpa3HOM
"maHareei" OT MHOTHX COBPEMEHHBIX HEIYTOB, CBS3aHHBIX C TUIIOAMHAMHUEH. PerymsapHsie
TPEHUPOBKU 3HAYUTENIBHO YKPEIUITIOT UMMYHHYIO CHCTEMY, NOBBIIIAs CONPOTUBIAEMOCTh
OpraHu3Ma K MH(EKIMOHHBIM 3a00JIeBaHIAM. DTO JOCTUTAETCS 32 CUET HOBBILIECHHS YPOBHSA
JEHKOLMTOB M CTUMYJIALMM BbIpaOOTKM aHTHTEN. Kpome Toro, 3aHATHA OOPLIOBCKUM
HCKYCCTBOM OKa3bIBAIOT MOJIOKUTENBHOE BIMSHHE Ha CEPIEUYHO-COCYAUCTYIO CHCTEMY,
YKpEIUIssl MMOKAapA M YIydlllash 3JIaCTUYHOCTh COCYAOB, YTO CHIDKACT PHCK Pa3BUTHSA
Cep/ICYHO-COCYANCThIX 3aboneBaHuii B OyayiieMm. bpoHxon€roynas cucreMa TakKe
MOJTy4aeT CYLIeCTBEHHYIO Harpy3Ky, 4TO CIOCOOCTBYET €€ YKPCIUICHHIO M YBEITHYECHHIO
JKU3HEHHOW €MKOCTH JIErKuX. BBIHOCIMBOCTH pa3BUBAeTCs HE TOJNBKO 33 CYET
KapIUOHAarpy3kd, HO M 3a CYET CIOCOOHOCTH OpraHm3Ma paboTaTh B YCIOBHUSX
KUCJIOPOJHOT'O TOJONAHUS, YTO SBJIAETCS KIIOYEBBIM (PaKTOPOM B YCIEXE B Pa3IHYHBIX
BHJAX CIOPTA U AK€ B TOBCEJHEBHOM KHU3HU.

BonpHas Oopbba sBiseTcs NPEKPAaCHBIM CPEACTBOM JUIL Pa3sBUTHSA KOOPIHHALUH
IBIDKEHUA W JoBKOCTH. llocTosHHas paboTra Han TEXHHUKOH, CIIOXKHBIE KOMOMHAITUH
OpockoB W TMpUEMOB TPeOyIOT OT OOpIla MTHOBEHHOH PEAaKIMA W TOYHOCTH JBHIKCHUH.
I'mbrocts, HeoOXoanMast AJsl BBINOJMHEHHS Pa3iIMYHBIX TEXHWYECKHX 3JIEMEHTOB, TaKXKe
pa3BUBaeTCd B IPOIECCE TPEHHUPOBOK, HYTO CIIOCOOCTBYET NPOGHUIAKTHKE TpaBM U
VIIYYIIEHUIO OCAHKH. 3aHSATHA OOPLIOBCKUM CIOPTOM HOMOTAIOT 3(P(GEKTHBHO OOPOTHCS C
JUIIHAM BECOM, TaK KakK TPEOYIOT 3HAYMTENbHBIX IHEPreTHUECKHX 3aTpaT M YCKOPSIOT
Merabonu3M. BakHO OTMETHTh M HPAKTHYECKYIO MONb3Y HAaBBIKA MPAaBHIBHOTO Ma/CHMS,
BBIpaOOTaHHOTO B TPOIECCE TPEHUPOBOK. OJTO YMEHHE, KpailHe Ba)KHOE B IKCTPEMAaJIbHBIX
CUTYaIUSIX, 3aIUIIAET OT CEPhE3HBIX TPABM HE TOJIBKO BO BPEMS 3aHITHH CIIOPTOM, HO H B
MOBCEIHEBHOMN XU3HU.

PazButne ¢usmdeckux crmocoOHOCTEH — emEé OAWH BECOMBIM apryMeHT B TMOIb3Y
BOJILHOM OOpBOBbI. TpEeHHPOBKN OXBATBHIBAIOT NMPAKTUYECKH BCE TPYIIBI MBI, (GOPMUpPYS
TapMOHWYHO pa3BUTOE, aTIETHYHOE TenocnokeHne. Cuia, CHIOBas BBIHOCIUBOCTD H
JUHAMHWYECKasl Cuila — HEOThEMJIEMBIE COCTAaBIISIOIIME YCIeXa B 3TOM BHJE CIIOpTa —
Pa3BUBAIOTCSI KOMIUIEKCHO M TapMOHHMYHO, 0€3 INepeKauynBaHMS OTIENBHBIX MBIIICYHBIX
rpyni. IIpouHocTh KocTeH, yBenmuueHne o0bEMa CKENETHBIX MBI, YCKOPEHHE CKOPOCTH
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JIBIDKCHUH W TIOBBIIICHWE WX JIOBKOCTH — BCE JTH IIOKa3aTeNH YIy4IIaloTcsl Oiaromaps
PETYISIPHBIM TPEHUPOBKAM.

Ho none3a BoiabHON GOpHOBI BEIXOANT JAJIEKO 32 PAMKH (PU3UYECKOTO pa3BUTHS. DTOT
CHOPT BOCIIUTHIBAET BaXKHbIE TMYHOCTHBIE KAUECTBA: BBIAEPIKKY, HACTONUUBOCTD, YIIOPCTBO,
CMEJIOCTh, MUCHUIUIMHUPOBAHHOCTh W, KOHEYHO JKe, BoMo K mobexe. [locrosHHOE
IIPEOJI0JIEHHE TPYJHOCTEH, OOppOa 3a KaXKAbIH CaHTHMETpP KOBpA, YBEPEHHOCTh B CBOHX
cHilaX, yMEHHE NpOaHaIM3UPOBaTh OMHOKKH W padoTaTh HaJ HUMH — BCE 3TO (hopMHpYyeT
CHIIBHBIA XapakTep, CIIOCOOHBIM MpeoaoieBaTh MPEMSTCTBUS B KHU3HU. YCIEX B BOJBHOM
OoppOe HampsAMyl0 CBSI3aH C CAMOJUCLMIUIMHOM, IUTAHUPOBAaHWEM M YMEHHEM
KOHTpPOJIMPOBaTh CBOM AMOILIMU — HAaBBIKHW, LIEHHBIE B JII000H cepe mestenbHocTH. Kpome
TOTO, 3AHSTHUSI B CIIOPTUBHOM CEKIMU CIIOCOOCTBYIOT COLMATIU3AIINH TTOPOCTKOB, Pa3BUTHIO
KOMaH/IHOTO JTyXa U YCTaHOBJIEHHIO APYXECKUX CBsi3ell. BonbHas O0opb0a yduT yBa)KEeHHIO K
COIEPHHKY, YECTHOCTH U CIIOPTHBHOMY ITUKETY, 4TO (JOPMUPYET 3PEIYIO U OTBETCTBEHHYIO
JUYHOCTh. B wrore, BonbHas Oopr0a SIBISETCS HE MPOCTO CIOPTOM, a WHBECTHUIMEH B
3JI0POBOE U yCHEIHOe Oymyiee.
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COTPYI[HI/I‘{ECUTBO CEMbMU 1 HIKOJIBI B
MNPO®PECCHUHOHAJBHOU OPUEHTAIIUU IIKOJIBHUKOB
HoBuxosa J.B.

Hosukosa dnveupa Braoumuposua - yuumens pycckozo A3blKa U Iumepamypbol
Mynuyunansnoe 6100xcemnoe obugeobpazosamensroe yupesicoenue « OOLL Ne56»
2. Kemeposo

Annomayun: 8 cmamve AHATUSUPYEMCS POTb CeMbl 6 Npoyecce NPopecCUOHATbHOZ0
camoonpedenenus Oemelil. AHanusupyemcs 61usAHUe POOUMENbCKUX YCMAHOBOK, CHIUIA
8OCNUMAHUS, YPOBHA O00PA308AHUA U CeMelHo20 VKIada Ha 6vlbop npogeccuu
wikorvHuKamuy. Paccmampusaromes  pasiuunvie cmpamezuu nogedeHusi pooumeneii 6
cumyayuu  8b160pa  NPOYeccUOHANbHO20 Nymu peOEHKa: NOUMUGHAA U  AKMUGHAS,
HCECMK AR, NACCUBHAS.

Kntouesvie cnosa: cemwvs, npogheccuonamrvhoe camoonpedenenue, npogopueHmayus,
enusAHUe pooumerell, 8b100p npogheccuu, COYUAIU3AYUSL.
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Novikova E.V.
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Abstract: the article analyzes the role of the family in the process of professional self-
determination of children. The influence of parental attitudes, parenting style, level of
education and family structure on the choice of profession by schoolchildren is analyzed.
Various strategies of parental behavior in the situation of choosing a professional path for a
child are considered: positive and active, rigid, passive.

Keywords: family, professional self-determination, career guidance, parental influence,
choice of profession, socialization.

Cpenu pa3IMuHbIX COLMAIbHBIX HHCTUTYTOB CEMbsl 3aHUMaeT BaykHoe MecTo. Ee ponb B
(OpMUPOBAaHUH JIMYHOCTH PEOEHKA, B €r0 COIMANN3AIMH HEJb3sl HEOOIEHUBATh, TIOTOMY
YTO UMEHHO OHa 3aKJjaJpiBaeT pyHaaMeHT Oyyniell o0ecTBeHHOM x13HU pedeHka. CeMbs
SBJISIETCS. MCTOYHUKOM Tepelaud CBOEMY pe0eHKY COLMAIbHO-MCTOPUYECKOrO OIIbITa,
OTIBITA HMOIMOHAJIBHBIX U JEJIOBBIX B3aUMOOTHOIICHUH MeX Ty JitoasMHu [6, 101].

Cembst BiMsieT ¥ Ha Tpo(ECCHOHAIBHOE CaMoOoINpeelieHHe MKONbHUKOB. OT ceMbU
HaCTO 3aBHCHUT T'OTOBHOCTH lleTeﬁ K pr}IOBOﬁ ACATCIIBHOCTH, UX OTHOLIEHUC K TpyAy,
NPUBUTHE HABBIKOB CaMOCTOSITEIbHOCTH. Pomurtenu (GopMHUpYIOT B JeTsAX OINpeaeeHHbIH
o0pa3 KH3HHU. Y KaXJIOro U3 HUX eCTh CBOE IPE/CTaBIICHHUE O paboTe, KOTOPOe OHH, CAaMH
TOr0 HE OCO3HaBas, MepeflaloT cBoeMy pebeHKy. Ecnu poxutenu ¢ mo00BbIO OTHOCATCA K
cBOEil paboTe, BOCHPUHMUMAIOT €€ KaK BaXKHYIO YacTh CBOEH JKHM3HH, KaK CpEICTBO
CaMOBBIPAXKEHHS, TO PEOCHOK C JETCTBAa OCO3HAET, 4TO paboTa — OOWH M3 3HAYMMBIX
9JIEMEHTOB XM3HU. Ecnu e 11g poauTeneil pabora - UMb CPEICTBO VISl CYLIECTBOBAHUS U
3apabaThIBaHMsI JICHET, TO OTHOLICHHUE K pabote y nereit Oyner coorBercTBymomiee [1, 159]

K coxaneHuro, B YCIOBUSX IIOCTOSHHBIX II€pEMEH B OOILECTBE JaJIeKO HE Yy BCEX
poauTenell moayvaercss moMo4yb peOEHKY BhIOpaTh mpodeccuro. HblHEelnHne MKOIbHUKH
Yaie BCEro OPHEHTHPOBAHBI HA BBIOOP TMPECTIDKHOIM mpodeccuu, cBOOOAHBIN Trpaduk
Tpy/ia, BEICOKYIO 3apaboTHYIO 1uiaty. PonuTenu ske XOoTsT [yisi CBoero peO&HKa HaIEKHOCTH.
MHorue  poauMTeNM ~ HAXOAATCA BO  BIACTH  YCTApPEBIIMX  CTEPEOTUNIOB WM
W/ICANTU3UPOBAHHBIX TPECTaBICHHUAX 0 Mupe npodeccuii. [To muenuo A.A. EmekeeBa, «Ha
COLMANM3UPYIOIMA  IOTEHIHMAJI  CEMBH, ee  BO3MOXKHOCTH  (hOPMHPOBAHUS
npo(eCCHOHANIBHEIX YCTAHOBOK BIHSACT DA (PAKTOPOB: COLMANBHBIA CTaTyC CEMbH,
MEXJIMIHOCTHBIE OTHOIICHMS, €€ aJaNTallOHHbIE CIIOCOOHOCTH B  MEHSIOIIEHCS
conuanbHOM cutyarmmy [2, 137].

A.A. EMekeeB BBIICTII TPH OCHOBHBIC IMO3UIIMM OTHOIICHHS POAMTENEH K Oymymei
npodeccun nereit:

1. Tlo3utnBHAS M aKTHBHAs MO3UIMA. POTUTENN MOMOraoT JETAM BBIOPATh MPOQECCHIO
¢ y46TOM WX WHAWBUIYAIBHBIX OCOOCHHOCTEH;

2. XKeécrkas mosumms. Pogurenn aBTOpHTapHO TpeaiararoT pebeHKy BHIOOp yIeOHOro
3aBemeHns u Oynmymeit mnpodeccnn. HHmmBuayabHBIE OCOOCHHOCTH peOeHKa, ero
OTHOIIEHHUE K ATOW CHUTYallMH YYUTHIBAIOTCS MHHUMAJIBHO WM UTHOPHUPYIOTCS BOBCE, MPH
9TOM peOeHKY He TaeTCsl HUKaKuX OOBsICHEHHI.

3. TlaccuBHas mosumms. Poaurenn caMOyCTpaHSIOTCS, TIPENOCTaBIsAsA — JETSIM
BO3MO)KHOCTH CaMOCTOSITENBHO BbIOMparh mpodeccuto. YacTo Takas MO3WIMS BbI3BaHA
HETaTUBHBIM OMBITOM C APYI'UM peOEHKOM, KOraa ECTKasi MO3HIHS BbI3BaJa HETaTHBHBIC
mocuencTsus [2, 139].
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B cB3M ¢ O3THM IENarorm4eckoMy KOJUICKTHBY IIKOJNBI MPH BBICTPAUBAHUH
npo(OPUCHTALMOHHON paboOThl € POJAUTEIAMH HEOOXOMUMO YYHTHIBATH Ppa3lIUYHbIC
BapUaHTBl  MOBEJCHYECKUX  pEaKUid CO  CTOPOHBI  PONUTENed B CUTYyallMd
npoheCCHOHATBHOTO BEIOOpa peOCHKA U MOHUMATh, KaKHe MEXaHU3MBI 38 3THM CTOST.

BapuanT 1. Pomutenu He NMpUCTYIIMBAIOTCS K MHEHHIO PeOEHKA M HACTAMBAKOT Ha
MOCTYIUICHHE B TO y4eOHOE 3aBeACHHE, KOTOPOE BBIOMPAIOT caMH. MHOTHE POIUTENH
CUHUTAIOT, YTO OOJIAIAOT rOPa3 0 OONBIIHM OTBITOM, YeM HX JIETH, H CIIOCOOHBI yOepeub nx
OT JIMIIHHUX TPOo06JeM B OyayIieM, T.K. CTapIISKIIACCHUKH OYeHb YacTO MMEIOT JAIEeKOoe OT
peasbHOCTH TPECTAaBICHHE O CaMOM cede, Hea/leKBaTHYI0 caMooneHKy. OIHaKo Hepeako,
K COXKaJICHUIO, M POJMTENN DAaCIojiaraloT HEa/JeKBaTHBIMHU IIPEJCTABICHHSAMH O CBOEM
pebeHKe, Tak Kak CO BPeMEHEM MOAPOCTOK MEePecTaer JCTHUTHCS C HUMH HHpOpManuen o
ce0be, CBOMX NEPEeXHMBaHUAX, O TOM, C KeM OH obmiaercsa. Takum oOpazoM, MMeeTcsl psin
HanboJee «HETATHBHBIX» CTPATETHH POJAUTENCH MO OTHOIICHHIO K MPO(eCCHOHATHHOMY
BEIOOpY peOeHka:

- POJMTEM 3HAKOMBI MO CBOEMY JIMYHOMY OMBITY ¢ M30paHHOW pebeHkoM mpodeccueit
U, UMes1 CBOI HETATHBHBIH OIBIT, aAKTHBHO MPOTHBOICHCTBYIOT €r0 CTPEMIICHHUSIM;

- MpeAJIaraloT <«JI00yI0 JPYTYIO», HO TONBKO «HE 3TY» NMPO(QECCHIO WIIN JeNaloT BCe
BO3MOXHOE, UTOOBI «YCTPOWTB» ChIHA WJIH JI0Yb [0 MpeHiaraeMoil KOHKPETHOH
CIEIHATBHOCTH;

- poauTeIn AT ACTAM B TOH WJIW HMHOHN CTEIEHU HEBCPHYIO OpUEHTALMIO, II0
Pa3TUYHBIM MPUYMHAM CO3/IAI0T y JeTel HeBEpHOE MPE/ICTaBICHIE O CBOSH MITH 3HAKOMOMN
npodeccuu, 3apoxas y peOeHKka HeraTHBHOE OTHOILIEHHE K Oyayiueit padore;

- pOmUTENM HE 3HAKOMBI C TpeAjaraeMoil UMH peOCeHKY mpodeccueil, HO aKTUBHO
COBETYIOT €€ BBIOPATh, «IABSIT», MOTHBHPYS TEM, UTO 3TO «HHTEPECHOY», «KPACHBO» U T.IL.;

- B3pOCIIbIC HE OIPAaHUYMBAIOT JeTel B BEIOOpE NPOGECCHH, HO CUUTAIOT, YTO ITIABHOE -
OKOHYMTHh MHCTUTYT. Bce npyrme e BapHaHThl NPO(ECCHOHANIBHOro 00pa3oBaHMA
OTBEPraor.

Bapuant 2. Pogutenu coBceM He BMENIMBAIOTCA B Mpolecc MPO(ECcCHOHAIBLHOIO
camoornpeneneHus peOSHKa. Yuaiiemycs npenocrasisiercsi cBobona BeiOopa. «Ilycts
Oyner, KeM XO4eT, JIMIIb Obl ObLI XOPOIIUM YEIOBEeKOM», WiH: «S1 cama BbeiOMpana B
MOJIOZIOCTH, MHE HHUKTO HE ITOMOTaJl, IyCTh U JETH CaMH BBHIOMPAIOT» - TOBOPAT POJHUTEIH.
B3pocinbie 31ech yXOIAT OT OTBETCTBEHHOCTH. [IpepBaB Tpaguiuio nepesayun >KU3HEHHOTO U
po(eCCHOHAIBHOIO OIBITA, OHH, TAKAUM 00pa3oM, OCTAaBISIOT AETeH B CO3MaBIUEHCS I
HUX TPYAHOH XHU3HEHHOH CHTyaluy 0e3 MOJIEPIKKH, «Ha BOIIO CIydash).

Bapuant 3. D10 Haubonee OMaronpusATHBIA BapHaHT. PoauTenn CO34al0T YCIOBUS IS
CaMOCTOSITENIBHOTO M aKTHBHOI'O IOHMCKa IETHMH IPABIIBHOTO OTBeTa Ha Bompoc «Kem
ObITh?». PopuTenu oOpamaior BHIMaHHe peOeHKa Ha «CHIIBHBIE» M «Cladble» CTOPOHBI €ro
WHIMBUIYAIEHOCTH C TOYKH 3pEHHS OOCYXIaeMBIX NpogeccHil; 3a00TATCS O BOCHHTAHHH
YBOXEHUSI K TPYLy, K OOIIECTBY, K YENOBEKY; CO3AI0T BOSMOKHOCTH JUIS MPOOBI CHII B
Pa3HBIX HANPABJIECHUSX; OOCYXKIAIOT C IETBMHU UX MPO(ECCHOHABHBIE IUIAHBI M JAIOT COBETHI
(a He yKa3aHHUA); [OMOTAalOT HAWTH JOMONHHUTENBHBIE CBEICHUS O IIPEANOYHTAEMBIX
npodeccusx, CHeMUaIbHOCTIX, NPO(ECCHOHANBHBIX Y4eOHBIX 3aBENCHHsX. be3ycloBHO,
JlaHHAsI KaTeropysl poauTesell SBIseTcss Hanbonee MOTUBHPOBAHHOW M OTKPBITOM Ha JHAIOT
co mkonod. IloaTOMy mpu BBICTPAaUBAHMM B3AaUMOACHUCTBUSI C POAUTENSIMU  ILIKOJIE
HEOOXOIMMO, B TEpPBYIO oOdepenb, OOpaTHUTh BHUMAaHWE WMEHHO Ha HHUX. AKTHUBHEIC,
MOTHBHPOBaHHBIE M TMEIAarOTMYeCKd T'PaMOTHBIC POAUTENH IIOMOTYT IeJarorH4ecKoMy
KOJUICKTHBY ILKOJBL CO3JaTh «IIOJOXXHTEIBHBIC TPELEACHTb» B3aUMOICHCTBUS LIKOIBI H
CEMBH; IPOJEMOHCTPUPOBATH BO3MOXKHBIC «CHTYallUH YcCIIeXa», KOTOpbIC BO3HHMKAKIOT B
Ppe3yJIbTaTe TAKOTO B3aUMOJICUCTBHS; TOKA3aTh IPYTHM CEMbSIM MOJIOKUTEIbHBIE OPHEHTHPBL

H.A. AnekcanapoBoit [3, 93] ObUTO TIPOBEINCHO HWCCIIEIOBAHUE, KOTOPOE IIOKA3alio
BJIMSIHUE YPOBHsI OOpa3oBaHMS poAuTeiell Ha MpodecCHOHAIBHO CaMOOINpEIeeHHe NeTeH.
Ormpoc nokazai, uro 91% poauTteneld peKOMEHIYIOT CBOMM JIETSIM ITOCIIE OKOHYAHHMS IIKOJBI
MIPOIOIDKUTH cBoe oOpaszoBanue B BY3e u mmms 9% - mocTymaTth B Komutemk. Cpenur caMux
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pomuTenel BicIiee oOpa3zoBaHue nMErOT 43% Matepei u 36% OTIIOB; cpeHee CIeIHaTbHOES
obpazoBanue - 47% wMatepeir u 46% otnoB. B psne anker (14%) oOpa3oBaHue OTIIa HE
YKa3aHO B CHIIY €ro OTCYTCTBUSI B CEMbE U, CJIEJOBATEIBHO, B IPOIIECCE BOCIUTAHUSL

Wntepecen ¢akt, 4TO NpH CpaBHEHHH CPEIHUX IIOKa3areneil MpodeccHoHaIbHOTO
caMoornpenesieHns] B 3aBUCUMOCTH OT YpPOBHSI 00pa3OBaHWsI MaTepu OKaszajoch, 4YTO B
CEeMbSIX, IJIe POANTEIHN UMEIOT BhICIIee 00pa3oBaHKe, 3HAYMMO Yallle OTMEYAIOTCS BINSHUE
CeMbU Ha NMPOQEeCCHOHATIBLHBIA BBIOOP MOIPOCTKOB M OONbIIast MoJ/IepKKa JIETel B CTOJIb
BaXHBII TIEpHOJ] UX XHU3HU. B ceMbsix, Te BhicIIee 00pa3oBaHUEe UMEIOT OTIIBI, POIUTENH
TaKKe OTMEYAIOT OOINIBIIOE BIIMSHHE CEMbH Ha BBIOOp MOJIOABIMH JIIOABMHU Oymymien
npoeccuy ¥ BBIIIE OLIEHUBAIOT YPOBEHb CHOPMHUPOBAHHOCTH MPOPECCHOHATIBLHOIO TUIaHa
cBoux Jgereil. OOpa3oBaHWe poOJHTENICH, B YAaCTHOCTH HaJM4YhMe€ Yy HHUX BBICIIETO
00pa3oBaHusl, CBSI3aHO C TIOKa3aTeISIMUA KOH(QIMKTHOCTH U CINTIOYEHHOCTH CEMBH. B ceMbsix,
TJIe POAMTENN UMEIOT BhICIIee 00pa3oBaHKe, 3HAUNMO BBIIIE YPOBEHb CIUIOYEHHOCTH. B Tex
cly4asix, KOrjia y poIuTeneii cpejiHee crenuaibHoe 00pa3oBaHKe, B CEMbSIX BBILIE YPOBEHb
KOH(IMKTHOCTH, MpU4EM, KOTJa CpelHee CIelHanbHoe 0O0pa3oBaHHE MMEETCSl UMEHHO Y
0TIa, KOH(IIMKTHOCTH OTMEYAETCs TOpa3/Io Yallle.

Taroke BBISICHUIIOCH, YTO POJMTENH U3 CIUIOYEHHBIX ceMel Yariie 00CYKIaloT C AEThMH X
npoeccuoHanbHOe Oyyiiee U MepcreKTUBBI NocTyIuieHus B BY3bl u komiemky, B OTiIn4me
OT pojauTeneil U3 KOH(IUKTHBIX CeMei, KOTOpble TOJBKO COOHMpAlOTCS 3TO clenath. B
CIUIOYEHHBIX CEMbSIX POaAUTEIN B 6OHBHJCﬁ CTCTICHU YBCPCHBI, YTO UX MHCHUE OTHOCUTEIILHO
BBIOPaHHOM MPOQEeCCHU COBMANAET C MHEHHEM peOCHKa, JIOBOJIBHBI €ro BhIOOpOM. Pomurenu
U3 MeHee CIUIOYEHHBIX CeMell yBepeHbl, YTO WX MHEHHE O BbIOMpaeMol mpodeccuu He
COBMAJaeT ¢ MHEHHEM peOEHKa, HO CYMTAIOT, YTO NpEINPHHUMATh KOHKPETHbIC IIard B
BbIOOpe mpodeccuu emie paHo. B3pocible JOAM B 3THX CEMBSX CBOIO COOCTBEHHYIO
npodeccuro u yueOHOe 3aBeJCHHE BHIOMpAM «3a KOMIIAHHIO». B CHIIy CIIOXHOCTH JIETCKO-
POAUTEIBCKUX OTHOLICHUH B KOH(UIMKTHBIX CEMbSX MPOLECC BbIOOpa MPOECCHOHATBHOIO
OyAyIIero IMoAPOCTKOB MPOXOAMT CIOKHO KaK JIS HUX CaMHX, TaK M JUIL MX POXUTENEHL.
[Npennountaemble peOEHKOM MPOPECCHH 3aHOCATCS POAUTETSIMH B Pa3psi HEJOCTOMHBIX,
MaJIOOIIauMBAEMbIX, OECIIEPCIEKTUBHBIX. B OMOOHBIX CeMBsIX MOBBIIIACTCS KOH(INKTHOCTD
U 3aTATUBACTCS pEeLIEHHE BOIIPOca O MPOpeCCHOHAIBEHOM BEIOOpE.

B3spocneie, BeIOMpaBImIME KOrga-TO CBOM MPO(ECCHH CaMOCTOSTENBHO, HANpPOTUB, C
JOBEpUEM OTHOCATCS K TPO(QECcCHOHATBHOMY BBIOOPY CBOHMX JeTe€ M MOJNHOCTBIO
MOAJICP)KUBAIOT UX. BBIACHHIOCH, YTO B ClIydae HECOBNAIEHHS BBIOOpa IOJAPOCTKA C
MHeHHeM pogurteneil 14% poaurteneidl mposiBMIM  HOcTaToOuHOE Oe3paszinuuue U
MIPOJEMOHCTPUPOBATIM IIOJTHOE HEBMeEIIATeNnbcTBO. 56% poxurenell B aHAJIOTHYHOM
CHTYyallul NPOSBHWJIM JOBEpUE K BBHIOOPY peOeHKa M JeMoKpaThdyeckoe oTHomenue. 20%
poauTenel B clydae HECOBNAJEHHWS MHEHHMH Npennonaraiu nepeybenuts pedenka. 2% -
HacTaWBajdM Ha CBOEM BapuaHTe NPOQECCHOHANBHOIO IIyTH s pebeHka. 7% -
3aTPyJHWINCH OJHO3HAYHO OTBETUTH HA 3TOT BOIPOC.

Ceifuac, Kak HHUKOTJA, pPOAUTENN HUCIBITBIBAIOT TPYAHOCTH B  BOIpOCax
npoeCCHOHAIBHOIO caMooNpeneneHus aereil. Bo3MOXKHO, OTCYTCTBHE JOBEPUTEIBHBIX
OTHOIIEHWA ¥ aBTOPUTAPHBIA CTHIb TIIOBENCHHUS pOAWTENEeH - TIiepBasg mpodiieMa,
MIPENATCTBYIOIIAsl FTApMOHUIHOMY IIPOTEKAHUIO MPOIIEcca BBIOOpa.

Bropas mpoOnema - HeZOCTaTOYHOCTh MH(OPMALMH, KACAFOLIEHCS HMPOrHO3MPOBAHMS
pBIHKA TpyZa, OCOOCHHOCTEH MOCTYIUICHUS B pasHble BY 351, comepikaHus MOSBIISIONTIXCS
npodeccnit M1 MecTax WX NomydeHus. PoxurensM BakHa TOMOIIs B (HDOPMHUPOBAHUH
TOTOBHOCTH peOeHka K BBIOOpY Oymymiero. [lostomy Hambonee 3((EeKTHBHON CliemayeT
MPU3HATHE TPO(OPUEHTALNIO, B KOTOPOH NPWHUMAIOT ydacTHe poxuTenu. Ha mereit
OKa3bIBAIOT BIMSHHE HE TOJNBKO IIEJICHANpPABICHHBIE M TPOCYNUTAHHBIC BO3JCHCTBHSA
BOCIIUTATEIBHOIO XapakTepa, a B pPaBHOM MM OOJBIIEH CTENeHH BCE OCOOEHHOCTH
poanTensCcKoro noseaeHust. CTaHOBUTCSL OYEBUIHBIM TO, YTO Ha MPOQECCHOHATIBHBIE TIIaHbI
MOAPOCTKOB, HX TPOQPECCHOHATHHOE W JKM3HEHHOE CaMOOINpeeNeHne 3HAYNUTENbHOEe
BIIMSIHUE OKa3bIBACT MO3UIMS POJIUTENEH, YKIIal )KU3HH CEMbH.
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M3 Bcero BBINIECKa3aHHOIO MOXHO —CHENaTh BBIBOJL, YTO JJISi  YCIIEIIHOTO
IPOPECCHOHATHFHOTO CaMOOIIPE/ICNICHIsT peOEHKA POTUTETI0 HEOOXOMUMO TPEIOCTABUTH
BO3MOXKHOCTH JIUISI BBIOOpPa COOCTBEHHOTO MYTH "BKIIOYCHHSA' MEXaHH3MOB JTHYHOCTHOTO
COBEpUIEHCTBOBAHMS KaK IMpolecca MPaKTHUYECKOW peanu3aly CBOMX BO3MOXHOCTEH.
CHATH TIOBBINICHHBIA YPOBCHb TPEBOXKHOCTH, 3MOIMOHAIBLHOTO IHCKOM(pOPTa, MOMOYhL B
OILICHKE >KU3HEHHOHM CUTyallu, MOBBIIIATh YPOBEHb CAMOOLEHKH M CaMOYBa)KEHUS JeTeil.
BrITh psanoM, NpOSIBISITH UHTEPEC K BHYTPEHHEMY MHPY M MPHUCIYIIHUBATHCSA K JKETaHUSIM
pebenka. Bmecte ¢ TeM, poauTeNn TakKe HYXJIAIOTCS B NMPOPECCHOHATBHONW MOMOIIH IS
TOr0, YTOOBI OBITH KBATH()UITMPOBAHHBEIMH TTOMOITHUKAMH COOCTBEHHBIX JICTCH B PEIICHUU
Ba)KHEHIIICH )KU3HEHHOH 3a1a4H MPOGECCUOHATBHOTO CAaMOOTIPEICIICHHUS.
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10-12 JIET CAMBO
Cusiesn C.P.
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Kagheopa «I ymanumaphvie OUCYUNTUHBL U PUIUYECKOE BOCNUMAHUE)
Tawxenmexui punuar HUAY MUDH (Tawxenmcexuii punuan Hayuonansnoiii Hecneoosamenvcxuii
Hoepnuiii Yuusepcumem Mockosckozo Hnoicenepno-gusuveckoeo Hncmumyma)
2. Kubpaii, Pecnybauxa Y36exucman

Annomayusn: 6 cmamve pPACCMAMPUBAEMCS BAICHOCHL ORMUMUSAYUU  PU3UYECKOU
Nn0020MOBKU 0I5l NOBbIULEHUS. 8LIHOCAUBOCMU cambucmos 6 eo3pacme 10-12 nem, komopoie
3aHuMaomesi cambo 6 2pynnax HauaibHo2o0 YpoeHs. B mueil maxoice npedcmasneHul
VAPAJICHEHUS. U MemOO KPY208OU MPeHupoBKu OJist YIYUULIeHUs. (PUIULECKUX KAYECE TOHbIX
cambucmos.

Knroueewle cnosa: cambo, ynpasicHeHnus, Kpyeosas mpeHuposKd, bIHOCIUBOCHIb.
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BASIC EXERCISES FOR CHILDREN 10-12 YEARS OLD SAMBO
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Abstract: the article discusses the importance of optimizing physical training to improve the
endurance of sambo wrestlers aged 10-12 years who practice sambo in entry-level groups.
It also presents exercises and a method of circuit training to improve the physical qualities
of young sambo wrestlers.

Keywords: sambo, exercises, circuit training, endurance.

B Hareii ctpaHe yueHble U IPAKTHKYIOIINE TPEHEPhI aAKTHBHO 3aHUMAIOTCS Pa3BUTHEM U
YIY4IICHHEM CHCTEMbI MOJTOTOBKH B OOpbOe. 3allHIeHbl TOKTOPCKHE W KaHIUIATCKUE
JINCCEPTAIMH, TTOCBSIICHHBIC Pa3MYHBIM acleKTaM CIOPTUBHOW O6oprObI. Temarika 3Tux
HCCIIEI0BAaHMH pa3HooOpa3Ha. B amccepraimsax ucciemoBaTeNd aHATM3UPYIOT BOIMPOCHI
TEXHUKO-TaKTU4YECKOMH IIOATOTOBKH, M3Yy4alOT B3aUMOCBS3b MEXKAY TEXHUKO-TAKTUYCCKUMHU
n (bI/IBI/I‘-ICCKI/IMI/I ACIICKTaMHY, UINYT IIYTU ONTHUMH3alMN NPUMEHCHUA TEXHUKO-TAKTHICCKUX
JeACTBUH, paccMaTpUBAIOT OPraHM3ALHMI0 TPEHHPOBOYHOTO MPOIIECCa, a TAKKE MEIHKO-
OMOJIOrMYECKUe U MCUXOJIOTHYECKHE acTIeKThl, MPoOiIeMbl (pU3MYecKOl MOATOTOBKU OOPIIOB
U pa3dBUTHUC OTACIBHBIX (bI/ISI/I'—IeCKI/IX Ka4yeCTB, a TaKX¢C OGI_HI/IC BOIIPOCBI MECTOJAMKH
Oo0ydeHUs] M MHOTOJIETHEH MOArOTOBKM CHOpTcMeHOB. OJHaKo, HECMOTps Ha OoJblnoe
KOJIMYECTBO HAay4YHBIX PabOT M JUTEpaTypsl O cam00, y Hac OTCYTCTBYeT OOOCHOBaHHAs
Teopusi, yaeOHHK U KaueCTBEHHAs! porpamma o0y4eHHst ’TOMY BULY OOPHOBI.

Camb0 mpexacraBmser CcoOOH CIOPTUBHYIO AMCLHUIUIMHY, KOTOpas BBI3bIBAeT
3HAUUTENbHBII UHTEPEC Y 3aHUMAIOIMXCA. JTOT BUA CIOPTa OKa3bIBAET IOJOXKHUTEIBHOE U
KOMIUIEKCHOE BIIMSHHE Ha pa3BUTHE (PU3MUECKUX XapaKTEPUCTUK, TAKHMX KaK CKOPOCTb,
CHJIa, JIOBKOCTh ¥ I'MOKOCTb, a TaKKe CII0COOCTBYET (POPMHUPOBAHMIO JINYHOCTHBIX Ka4eCTB U
TICUXOJIOTHYECKON YCTOHYMBOCTH MOJIOABIX CIIOPTCMEHOB.

Pa3BuTHE CKOPOCTHO-CHIJIOBBIX CIHOCOOHOCTEH HrpaeT KIIOYEBYIO POJb B MOATOTOBKE
OoprioB. Bbicokmii  ypoBeHb (HU3MYECKOW TOATOTOBKM HANMpPSMYK  BIMSET HA
COBEPLICHCTBOBAaHUE TAKTHKO-TEXHMYECKHX HABBIKOB IOHBIX ATJETOB. DTO JOCTHIAETCS
Onaromapsi WCIIOJB30BAHMIO B TPEHHPOBOYHOM IIpoLecCE€ PAa3HOOOPAa3HBIX METOHOB H
cpencTB OOpHOBI, a TakXkKe CIIOCOOHOCTH CIIOPTCMEHOB COXPAaHSTh KOHICHTPAIMIO H
MOZIEPXKHUBATH CKOPOCTHO-CHJIOBBIE KauecTBa Ha NPOTHKEHUH UTUTEIBHOTO BpeMeHH [1].

Ha HauganmpHBIX 3Tamax MOATOTOBKH MOJIOABIX CIIOPTCMEHOB IPHMEHSIOTCS KPOCCOBEIE
TPEHUPOBKU HA JUIMHHBIE JWCTaHIMH, KOTOPBIE COYETAFOTCA C PETYISAPHBIMH CHJIOBBIMH
3aHATUAMH B TPEHAXKEPHOM 3aJle.

B nmanmbHeWimeM TpeHepsl MpemIaraloT 3aHATUSA ¢ Ooliee HIIMPOKUM (DYHKIMOHAIOM,
BKIIIOYAOIINE KOMIUIEKC YINPaXHEHHH W 3ajad, YTO MOXKHO Ha3BaTh CBOEro pola
KpoccuTOM. DTOT TOOXOA JIErKO aJanTHPYeTcs IOJ pasiHdHble BUIBI ESIMHOOOPCTB,
BKITIOYasi cam00, Tak Kak KpocchuT 3((EeKTHBHO pa3BUBAET HEOOXOAWMBIC KAa4eCTBa IS
00pIIOB.

B caM00 mpoBOIATCS MHTEHCUBHBIE TPEHUPOBKH, BKITIOYAIONIHE Pa3INYHbIe KOMIUICKCHI
VIpaXHEHUH, KOTOpbIE BapbHPYIOTCS B 3aBHCHMOCTH OT BO3PAacTHOH  TIPYIIIBI
3aHUMAOIINXCS. BONBIIMHCTBO M3 ATUX yIpa)KHEHHI HAIPAaBJICHO HAa Pa3BUTHE CKOPOCTHO-
CHJIOBBIX XapaKTepUCTHK. [IpOJIOKUTENFHOCTP M KAa4eCTBO BBIMONHEHUS TEXHHUYECKHX
nefictBui Oopla-caMOKCTa HANMPSMYIO 3aBHCST OT €0 PEeaklHH M CKOPOCTH BBITOJHEHHUS
OTHENBHBIX  JIBIDKCHHI.  PerynmspHple  TPEHHUPOBKH  CIOCOOCTBYIOT  YJIY4IICHHIO
JIBUTATENBHBIX KaYeCTB, OMHAKO YPOBEHb MX Pa3BHUTHS Pa3lIMYacTCs B pa3HbIC BO3PACTHEIC
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neproasl. [l Gonee sddexruBHOro (opMupoBaHuS W pa3BUTHA (PU3NYECKHX KadecTB
Ba)XHO YYHMTHIBATh CEHCUTUBHBIE NIEPHOJIBI UX pocTa [2].

VYka3zaHHOE MPOTHBOpEYNE MMOJUEPKHUBAECT BAKHOCTh MCCIEAYEMOH MpOOJIEeMBI, KOTOpast
3aKIII0YAeTCsl B CO3JIaHWM W BHEIPEHHHM KOMIUICKCOB YIpa)KHEHHH, HalpaBJICHHBIX Ha
pas3BUTHS BBIHOCIMBOCTH caMOHCTOB B Bo3pacte 10-12 jer Ha HavajgbHOM JTare HX
TPEHHPOBOK.

B crnoptuBHOW IpakTHKE HE CYyMIECTBYeT YNpaKHEHWH, KOTOpble OBl TpeOoBaH
TIPOSIBIIEHHS] BHIHOCIMBOCTH B €€ YUCTOM BH7IE. BEIHOCIIMBOCTD BCET/Ia COYETAETCS C IPYTUMHU
JIBUTaTeJbHBIMA KauecTBaMU. OIHAKO 3TO HE MCKIIOYAeT BO3MOXXHOCTH €€ BBIBICHUS H
pasButHs. B nmiimuecknx Buaax (HU3MUECKOW aKTUBHOCTH, TaKMX KakK Xozpba, Oer u
IUIaBaHUE, OIICHMBAETCI MHHUMAIBHOE BpeMs, HEOOXOAWMOE Uil  MPEOJOJICHUS
OIIPEEIEHHOTO PAaCCTOSHUA. B WTpOBBIX BHIAaX CHOpPTa M B €IMHOOOPCTBaX (PHKCHUPYETCS
BpeMsl, 3a KOTOpOE CIIOPTCMEH JOCTHraeT 3aJaHHOro YypoBHA 3(QeKTHBHOCTH CBOEH
JIBUTAaTEJbHON AKTHBHOCTH. B CIOXHBIX KOOPAWHAIMOHHBIX YIPAKHEHUSX, TPEOYIOIHX
TOYHOCTH JIBWKEHHH (HAamlpuMep, B TMUMHACTHKE WM (DUTYPHOM KaTaHWH), BBIHOCIMBOCTb
OIpEeAENSETCS CTAOMITBHOCTBIO TEXHIYECKHU MPABUIILHOTO BBITIOTHEHNUS IBHKEHHH.

BBIHOCTUBOCTE caM0O OMpenersieTcsl €ro CIOCOOHOCTHIO BBINONHATE 3((EKTHBHYIO
paboTy  oOmIpeneneHHOH HMHTCHCUBHOCTM B  TEUYCHHE  ONPEJENICHHOTO  BPEMEHH,
00YCIIOBJICHHYIO CHEIU(HUKOH COPEeBHOBAHMWS, AKTUBHO, B BBICOKOM TEMIIE, BECTH BCIO
CXBaTKy, HCIOJIb3Ys OONBIIOE KOMUYECTBO PAa3IMUHBIX I(P(EKTHBHBIX TEXHUYECKUX W
TAKTHYECKUX JACHCTBUIA, COOTBETCTBYIOIIMX M NPEBBIIIAIOIINX PabOUre apaMeTphbl.

Jdnst camMOMCTOB HAauyalbHOM IIKONBI KpaiHe Ba)KHbI a’poOHble Harpy3ku. OHHM
CHOCOOCTBYIOT ONTUMATILHOMY (DYHKIIHOHHPOBAHHUIO CEPJIEYHO-COCYAUCTOM U JIbIXaTeIbHOM
cucreM. D(PEKTUBHOCTh TaKUX YINPa)KHEHHH B TEpPBbIE T'OJbI TPEHHUPOBOK HE YCTyMaeT
HMHTCHCHUBHBIM CIICL{MAIM3UPOBAaHHBIM HarpyskaM. Takum oOpa3oM, IpUMeHEHHEe a3pOOHBIX
ylpa’kHeHUH HU3KOH MHTEHCUBHOCTH MOXKET IIPUBECTH K TEM K€ pe3ysbTaTaM, 4To U Oonee
KECTKHE HAarpy3Ku, KOTOpbIE MOTYT BBI3BAaTh IEepeHANpPsLHKEHHE (PU3HONOrHYecKuX (QyHKIHMit
opranu3Ma. 9To 0COOCHHO aKTyalbHO IPH 3HAUUTEILHOM BO3JCHCTBUH IPOLEAYP C HU3KOH
HACBIIEHHOCTBIO, YTO CIIOCOOCTBYET MOBBILICHUIO PA00TOCIIOCOOHOCTH JieTeil B Bo3pacte §-
10 ner. OCHOBHBIM acHeKTOM (U3MYECKHX HArpy30K, HAlpaBICHHBIX Ha pPa3BUTHE
BBIHOCJIMBOCTH Yy MIIAJIIMX IIKOJIbHUKOB, SBJISETCS CO3JaHHE IOJOKUTEIBHOTO
NICUXOJIOTHYecKOro (oHa M MCHonb30BaHue MmAAAux Gopm 3aHaTHil. CoOII0JeHIe 3TOro
YCIIOBUSI CUUTAEeTCI HEOOXOAMMBIM IS IMOAJIEp)KAaHHS MHTepeca IOHBIX CIOPTCMEHOB K
00y4eHUI0 U (POPMHUPOBAHHIO UX JAIbHEUIIIEH CTIeI{UaT3aIH.

Jdns ymydmeHus oOmeld W CHIIOBOW BBIHOCIUBOCTH 3(QEKTHBHBIM SBIISETCS METOX
KPYroBOIl TPEHHUPOBKHU, KOTOPBIH BKIIOYAeT oT 5 10 15-20 cranuwmii ¢ Harpyskoit 40-50% ot
MaKCHMaJIbHOTO Beca. YIPaKHEHHS 4YacTO BBIIOJHSIOTCA IO IIOJHOTO MCTOIIEHHUS.
KonmmuectBO momxomoB M BpeMsl OTABIXa MEXAY HHMH, a TaKXKe II0CIe KaXIOoTro
YIpaKHEHUsI MOTYT BapbHpOBAThCA B 3aBUCUMOCTH OT ILIeNel TpeHWpOBKH. B kadectBe
IpuMepa TPUMEHEHHU KPYroBOW TPEHHPOBKU MOXHO PAacCMOTPETh MOATOTOBKY KOMaHIIbI
aMEepUKaHCKUX IDIOBIOB o pykoBoactBoM Tperepa Jl. Kayncunmena [3]. IIporpamma
BKJIFOYAET 24 CTaHIUM: MIECTh W3 HUX IOCBSIICHBI YIPAXHEHUSM C OTSTOIIECHIAMH, YETBIPE
- pacTsDKKE, a 4YeTBIpHAALATh - paboTe Ha M30KMHETHYECKHX TpeHaxepax. Ha kpyrosyro
TPEHUPOBKY OTBOAUTCS A0 25 MuHYT obmero Bpemenn. Kaxmas cranmms 3aHmmaer 50
CEeKYH/JI, TIOCTI€ YeTr0 M0 CHTHATY TPEHepa IIIOBIBI MEPEXOIAT Ha CIEAYIONIYIO CTAHIUIO, YTO
3aHUMAaeT 25 CeKyH. 3aTeM, MO CIEAYIONEMY CUTHATY, OHH HaYMHAIOT BBITIOJIHITE HOBYIO
cepuio ynpakHeHui. lIporpamMma uepemyeT yHpaskHEHWS IJIi MBI HOT M PYyK, 9YTO
MO3BOJISIET MBIIIIAM BOCCTAHOBHUTHCS NMpHMEpHO 3a 1 MuHyTy. Yacrora cepAedHBIX
COKpAIIeHUH MOIep)KUBaeTCA Ha ypoBHE 0Koio 140 ymapoB B MUHYTY.

AHanu3 TUTEpaTYpPHBIX TaHHBIX ITO3BOJISIET CIENATh CIIETYIOIHE BHIBOIDL:

Uro omHON M3 KIIOUEBBIX OCOOCHHOCTEH CIIeIHMaIbHON (H3MYECKONH MOATOTOBKH, a
MMEHHO Pa3BHUTHE BBIHOCIMBOCTH y caMOuCTOB B Bo3pacte 10-12 mer sBisercst akueHT Ha
pasBuTHe TeX (U3MYECKHX KauyecTB, KOTOPBIE HEOOXOAWMBI JUISl BBHIMOJHEHHUS H3y4aeMbIX
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MIpUEMOB, KOTOPBIC 3aTEM 6yILyT MPUMCHATBCS B COPCBHOBAHUAX. BbazoBrie YIpaKHCHU,
HCIOJIb30BAHHBIC B TPCHHUPOBKAX, OPUCHTUPOBAHbI Ha PA3BUTUC BbBIHOCIMBOCTH. Onu
CHOCO6CTByIOT Pa3BUTUIO CHCHI/Iq)I/I"IeCKI/IX HaBBIKOB, H606XOZ[I/IMI>IX JJId  BBIBOJA
NPOTHUBHUKA U3 PABHOBECHS U BBIIIOJIHCHUA MPUCMOB KakK B CTOfIKe, TaK U B NapTepe, 4To
SIBJIIETCS. OCOOEHHO Ba’KHBIM B KOHTEKCTE COpeBHOBaTeJ'ILHOfI JCATCIIBHOCTH.
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Abstract: this article analyzes literary and statistical data on the prevalence of nervous
diseases in children, their diagnosis and treatment by traditional medicine methods. It is
concluded that it is necessary to ensure the availability and quality of medical care for all
children suffering from nervous diseases. When treating these diseases in children, an
integrated approach is necessary, if possible, to replace or add synthetic drugs developed
on the basis of natural components.

Keywords: nervous diseases, diagnostics, treatment, traditional medicine.
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VIK 616.8-053.2:615.8.

The relevance of the problem. In the modern world, there is an increasing number of
children suffering from various nervous diseases, such as attention deficit hyperactivity
disorder (ADHD), autism, anxiety disorders and other disorders. Traditional medicine offers
medication and behavioral treatment, but many parents are increasingly turning to
alternative medicine methods as a complement or alternative to traditional approaches.

Alternative medicine methods attract the attention of parents and specialists for several
reasons:
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- Naturalness and safety. Many methods are based on natural ingredients and minimize
the risk of side effects.

- Individual approach. Alternative medicine often offers treatments tailored to the needs
of a particular child.

- Strengthening the general condition. In addition to treating nervous diseases, these
methods help strengthen the immune system and the overall development of the body.

The main methods of alternative medicine:

Phytotherapy

The use of medicinal herbs to calm the nervous system has a long history. Among the
popular remedies for children are: Decoctions of chamomile, lemon balm, mint and valerian.
They help to relieve stress and improve sleep.

Lavender-based teas that help with anxiety and irritability.

Aromatherapy.

Essential oils of lavender, orange, sandalwood and ylang-ylang are used for relaxation.
They are added to baths, used in diffusers, or applied to the skin (diluted).

Acupuncture.

This method, which comes from traditional Chinese medicine, helps regulate the body's
energy balance. Acupuncture performed by an experienced specialist can improve
concentration and reduce hyperactivity levels.

Massage and osteopathy.

Relaxation massage techniques help to relieve tension, improve blood circulation and
normalize the nervous system. Osteopathy is aimed at eliminating the clamps in the body
that can provoke nervous disorders.

Yoga and breathing practices.

Children's yoga helps to improve concentration, balance and reduce stress. Breathing
techniques teach children how to deal with anxiety.

Music therapy.

Sound therapy using classical music, singing bowls or natural sounds has a beneficial
effect on the nervous system, reduces stress levels and helps children relax.

Homeopathy.

This method involves the use of natural preparations in minimal doses, selected
individually for each child. Homeopathy helps to normalize sleep, improve mood, and
increase stress tolerance.

Research and application experience. Numerous studies confirm the effectiveness of
alternative medicine methods in the complex therapy of nervous diseases in children.

The University of Helsinki (Finland) has proven that aromatherapy reduces anxiety
levels in children by 30%.

Phytotherapy is being actively studied in Russia and the CIS countries. Lemon balm
decoctions, for example, show significant improvements in the behavior of children with
ADHD. Music therapy, according to studies conducted in the USA, increases children's
concentration by 40%.

Limitations and caveats.

Despite the obvious benefits, alternative medicine methods should be used with caution:

- Consultation with a doctor is mandatory to exclude possible contraindications;

- Some herbs and medications can cause allergic reactions;

- Acupuncture and osteopathy should be trusted only certified specialists.

It is known that on October 12, 2018, the decree of the President of the Republic of
Uzbekistan "On measures TO streamline the field of traditional medicine IN the Republic of
UZBEKISTAN" was adopted. When implementing this decree, it is necessary to develop
new medicines and food additives based on medicinal plants and natural minerals. We were
tasked with developing new dietary supplements based on natural sources for the prevention
and treatment of nervous diseases in children. For the prevention and treatment of nervous
diseases, we have proposed dietary supplements based on pumpkin seeds, sprouts and avez
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seeds Askov Asshifo and Astosh, based on natural Ascalcium minerals that have been
registered by the Ministry of Health of the Republic of Uzbekistan. Our suggested dietary
supplements are used for the prevention and treatment of epilepsy and anxiety.

Conclusion. When treating these diseases in children, an integrated approach is
necessary. If possible, synthetic drugs can be used to replace or add medicinal products
developed on the basis of natural components.
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Abstract: from the current situation of piano teaching at the piano club of Thanh Hoa City
High School, Thanh Hoa Province, we propose new teaching methods and measures to
improve the quality of general piano teaching at the school piano club. The measures are
comprehensively improved, from content, teaching program, to the way of approaching
piano in practice hours. These solutions aim to help students approach piano in a gentle
and fun way but still achieve the correct basic piano techniques. At the same time, it helps
gifted students who want to study for a future career to have a solid technical foundation,
helping them learn more difficult piano pieces well to develop their own talents.

Keywords: piano, high school students, art, music, improving teaching, Vietnam, Thanh
Hoa.

HEKOTOPBIE MEPBI 10 YJIYUIIEHUIO OB YUEHMSI
NMUAHUHO JIJIS1 CTYJEHTOB B CPEJHEM IIKOJIE HOBEJIS,
rOPOJI TXAHbXOA, MIPOBUHIIUS TXAHbXOA, BLETHAM
Tpau B.T.!, JIa K.A.

"Tpan Byonz Txanw — dokmop gunocogpuu, npenodasamens,
Qaxynvmem 6a306bIX 3HAHUL NO UCKYCCMEY
Boennvuii ynusepcumem Kynibmypol u uckyccme
°JTa Kyanz Anb — npenodasamens,
gaxynemem gopmenuarno — oxan
Hayuonanvhvui ynusepcumem xy0osxcecmseHHo20 00pasoeanus,
2. Xanou, Coyuanucmuyuecxkasn Pecnyonuxa Boemnam

Annomayun: ucxoda uz mexkywjeu cumyayuu ¢ oOyuenuem uepe Ha Gopmenuaro 6
Gopmenuannom knybe cpeowneii wikoavl eopoda Txanvxoa, nposunyus Txanvxod, mvl
npeonazaem Hogvle Memoobl 00YyUeHUs U Mepbl NO YIYYUEeHUIO Kayecmsed oouezo obydeHus
uepe Ha (hopmenuaro 8 WKOIbHOM PopmenuanHom Kiybe. Mepvl 6cecmoponHe yayyiuenyl,
om codepaicanus, Y4ebHoU npozpammsl 00 HO0X00d K YOPMENnUano 8 4acvl NpaKmuky. mu
pewienus Hanpasnenvl HA Mo, YmoObl NOMOUb YYEHUKAM NpUOIUSUMbCA K uepe Ha
gopmenuano ma2Ko u 6eceno, HO HPU IMOM OOCMULL NPABUILHBIX OA308bIX NPUEMOE USDbI
Ha ¢hopmenuano. B mo dice epems 2mo nomozaem 00apPeHHbIM YUeHUKAM, KOMOopble XOMAm
yuumscs 012 Oyoyujeli Kapvepvi, NOIYUUMb NPOUYHVIO MEXHUYecKyio 0dazy, nomozds um
Xopowio ebiyuums 0Oonee CloJCHble Nbecbl ONid (Opmenuano, uymoodsvl pazeums ceou
cobCcmeeHHble MalaHmal.

Knrwouesvle cnosa: gopmenuano, cmapuiekiaccHuKY, UCKYCCMBO, MY3bIKa, VIyyuleHue
npenoodasarnusi, Beemnam, Txanvxoa.
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Music is an art form that uses sound to express human emotions, attitudes, perceptions
and thoughts. Nowadays, many parents want their children to develop comprehensively.
Therefore, in addition to the main subjects at school, they are increasingly interested in
gifted subjects such as singing, dancing, fine arts, or playing musical instruments. Among
the socialized music teaching activities, Piano is still the subject that most parents trust and
prioritize. Nobel High School is one of the leading high schools in Thanh Hoa province. The
school always focuses on the comprehensive development of students, including the
development of artistic talents. I am both a music lecturer at Nobel High School, teaching
Music according to the program of the Ministry of Education and teaching piano at the
gifted club. Over the years, I have noticed that the piano class has attracted quite a lot of
students to participate. The school's piano club was established to meet the needs of
students' learning and talent development. Over the years, piano classes at the school's piano
club have attracted a large number of students, especially those aged 15-16. Piano teaching
activities here have achieved many positive results, helping students master basic music
theory and play the piano at levels from basic to advanced. Students always show interest
and love for this subject. However, piano teaching at the club still has some limitations that
need to be overcome. The piano teaching method at the school's club is mainly traditional,
focusing on teaching basic piano playing techniques, with little attention paid to developing
students' creativity. The classrooms are not yet fully equipped with teaching aids such as
projectors, speakers, etc. Lecturers also do not pay attention to the combination of music
theory and practice, leading to students not mastering the necessary music theory
knowledge. In addition, lecturers do not regularly communicate with parents about the
learning situation of students, leading to parents not being fully aware of their children's
learning progress.

* Overview of Nobel High School, Thanh Hoa City, Thanh Hoa Province, Vietnam

Thanh Hoa City is the administrative, economic and cultural center of Thanh Hoa
province, located in the North Central region of Vietnam. There are many large universities,
colleges and high schools in the province, such as Hong Duc University and Thanh Hoa
University of Culture, Sports and Tourism, or Nobel High School, which plays an important
role in training quality human resources for the region. All have the same mission of
bringing the culture of the North Central region, with many traditional festivals and
traditional craft villages to students, students, and those who are responsible for developing
the future of the country.

Over the years, the school has always strengthened the construction and improvement of
the teaching staff and management staff in the direction of ensuring quantity, synchronization
of structure, and standardization of training qualifications. The rate of qualified and above-
standard lecturers is in accordance with regulations, 100% of lecturers graduated from
university, of which more than 30% have a master's degree, an excellent teacher.

The Board of Directors aims to build the school into a high-quality educational unit in
accordance with the spirit of No. 07 of the Department of Education on developing high-
quality education. Help students develop comprehensively in morality and intelligence,
physical fitness, aesthetics and basic skills. Develop personal capacity, dynamism,
creativity, will to rise and high adaptability. Provide basic knowledge according to the
knowledge standards of the Ministry of Education and Training of Vietnam, ensuring high
scores in excellent student exams, entrance exams to high-quality universities in the city and
the whole country.

Through many years of striving, with the united efforts of the teaching staff, the
dynamism, creativity and impartiality of the Board of Directors, Nobel High School has
achieved encouraging results. The school was recognized with the title: “Friendly school —
active students” at the city level and “National standard school”. The school was recognized
with the title of Excellent at the City level.
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* Purpose and role of teaching Piano for Nobel High School students

First, to meet the needs of students. Currently, the demand for learning piano is
increasing rapidly. Piano is becoming the top choice of parents and students, but in reality,
the majority of high schools in Vietnam do not have the conditions to teach piano in a
systematic way. The establishment of the Nobel High School Piano Club has partly met the
needs and wishes of parents and students. Thereby, helping students learn gifted subjects
right at school after regular school hours.

Second, to stimulate musical potential. Music has been formed and developed closely
with humans since the beginning. Many scientific works have proven that exposing children
to music early and properly will bring many physical and mental benefits. For piano, if
taught systematically and with the right method, it will help children to awaken and develop
their musical potential. The task of each teacher is to guide students to actively approach,
acquire knowledge, and practice diligently to achieve high efficiency. The songs must be
suitable for the psychology of the children's age, only then will each lesson and each
exercise become endless inspiration. Conquering each new piece of music will help students
feel the value of life, making them always want to improve themselves and have
opportunities to show their talents when they have outstanding talent. Teaching piano to
high school students in general and at Nobel High School in particular plays an important
role in the comprehensive development of students, not only in terms of musical skills but
also supporting their psychological, intellectual and social development.

Develop musical and artistic skills

Learning to play the piano helps students develop their musical appreciation and
knowledge of music theory such as notes, scales, chords, thythm and harmony. This helps
them not only learn to play the instrument but also gain a deep understanding of how to
create and feel music. Because the piano is considered a foundational instrument for
learning other instruments, as it helps students master musical structure and the basic
principles of composition and arrangement.

Develop intelligence and logical thinking

Learning and playing the piano requires coordination between the hands and eyes, as well
as the ability to read music and translate it into playing actions. This process helps develop
students' logical thinking, problem-solving and concentration skills. Studies have shown that
learning music, especially playing an instrument like the piano, can improve students' abstract
thinking and mathematical skills, and handle complex problems in learning.

Helps reduce stress and develop emotions

Playing the piano is an effective way to reduce stress and improve the mood of high
school students. With the pressure of studying and exams, playing music helps students have
moments of relaxation and reduce mental pressure. Besides, the piano also helps them
express and explore their emotions through music. This is a useful tool to develop emotional
intelligence (EQ), helping students better understand themselves and manage their emotions.

Practice perseverance and discipline

Learning the piano requires regular and patient practice to achieve skills from basic to
advanced. This helps students develop discipline, perseverance and time management skills,
important skills not only in studying but also in life. Through facing challenges when
learning music, students learn to persevere through difficulties and develop confidence
when performing complex tasks.

Enhance Creativity

Piano provides students with opportunities to be creative through free-playing,
composing melodies and improvising musical passages. This helps develop creative
thinking, flexible thinking and personal expression. Because creativity is an important skill
in today's world, it helps students cope well with changes and find new solutions to
problems in their studies and life.

Enhance Social and Communication Skills
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Learning Piano can provide students with opportunities to join music clubs, perform in
school cultural events and interact with friends with similar interests. This helps them
expand their social relationships and improve their communication skills. Performing or
participating in school orchestras also helps students develop teamwork skills, respect for
others' opinions and the ability to cooperate in common activities.

Supporting career orientation in the field of art

For students who have a passion and talent in the field of music, learning Piano in high
school can be a good foundation for developing a future career, such as becoming a
musician, music teacher, or professional performer.

In addition, learning music also helps open up many opportunities for scholarships and
entrance exams to domestic and international universities and music academies.

In short, teaching Piano to high school students not only helps develop musical skills but
also plays an important role in developing thinking, emotions, social skills and career
orientation. This is a useful activity to help students develop comprehensively in an
important stage of their life.

* Some measures to teach Piano to students in the Piano Club of Nobel High School

With the desire to improve the quality of piano teaching at the club of Nobel High
School, we have constantly innovated and improved the curriculum. By dividing the
learning stages scientifically and applying modern teaching methods, we believe that it will
help students progress quickly and achieve high achievements. In addition, we rely on
scientific research on piano teaching methods to build a systematic and effective training
program for the school club. The curriculum is designed with the goal of helping students
develop comprehensively in both piano playing skills and musical knowledge.

Playing the piano is not simply pressing the black and white keys but is also an art that
requires the rhythmic and delicate coordination of the whole body, especially the hands. To
create diverse and emotional sounds, players need to master basic techniques such as
Legato, Non-legato, Staccato and Marcato. Practicing these techniques requires
perseverance and meticulousness, but will help students have a solid foundation to conquer
more complex musical works. To achieve the expected results, the teacher's role as a direct
instructor in teaching piano is extremely important. Teachers not only impart knowledge of
music theory but also guide students on how to practice and practice techniques. Depending
on the talent and ability of each student, teachers will have different teaching methods. For
gifted students, teachers can set higher requirements to help them develop their abilities to
the fullest. As for students with limited abilities, teachers need to patiently guide and
motivate them to overcome. Teachers need to clearly explain to students that learning piano
playing techniques not only helps students develop musical skills but also trains many other
skills such as concentration, perseverance, coordination and musical perception. Through
the process of learning the piano, students will become more confident and creative.

e Legato

Legato is a basic technique in playing the piano, represented by a curve connecting the
notes. When playing legato, the notes will be smoothly connected, creating a seamless and
flexible sound stream. To achieve this effect, players need to practice pressing and releasing
the keys rhythmically, avoiding interruptions between notes. Practicing legato technique
requires perseverance and meticulousness. Students need to spend time practicing slowly
and regularly. At first, it may be difficult to coordinate the fingers, but with regular practice,
students will gradually master this technique and create beautiful sounds. Unlike the
staccato technique, which creates short and broken sounds, the legato technique helps create
long and continuous sounds. The flexible combination of legato and staccato techniques will
help players create diverse and rich music in color. The legato technique is not simply a
playing technique but also a way to express musical emotions. When playing legato, players
can create soft, flexible melodies that evoke deep emotions. To do this, players need to
listen and feel the music deeply.

Example 1:
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Right from the first stage, it is necessary to form basic techniques for students through
practicing scales, so that the finger placement and movement of fingers up and down can be
comfortable on the piano keys. This is an important time to form basic techniques. Teachers
need to guide students to practice slowly with each hand, when both hands are proficient,
then let students put the two hands together.

Example 2: Etude No. 11 0p.599 by Czerny
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In Etude No. 11 0p.599 by Czerny, the right hand uses the legato technique
continuously, so when playing, students need to play the notes continuously, pressing the
next note before lifting the previous note to create soft sounds. Teachers need to guide
students to play slowly, pay attention to their sound and perform the correct technique of
each hand before combining the two hands. This is a suitable Legato technique exercise for
students because it is quite easy, the left hand uses the full overlap in the chord. When
studying, teachers should pay attention to remind students to perform correctly according to
the number of fingers specified on the music sheet. During the teaching process, teachers
can also assign students with good and quite good talent to accompany and help students
with average talent so that the class becomes friendly and fun, creating an atmosphere and
spirit of helping each other in learning for students.

e Non-legato

Example 3:
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If the legato technique brings seamlessness and smoothness to the sound, the non-legato
technique creates clear, separate syllables. The non-legato technique is one of the basic
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techniques that any piano player needs to master. It helps the music become livelier and
more diverse. To play non-legato, students need to focus on pressing and releasing the keys
firmly, each note is played independently. Teachers need to guide students to relax their
bodies, especially the wrists and fingers to adjust the force of the stroke and perform this
technique accurately.

Example 4: Excerpt from Etude 1, 0p.599 by Czerny
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Although this piece of music is not too complicated, when applying the non-legato
technique, students often encounter some difficulties such as: wrong rhythm, beat,
insufficient sustain or uneven sound. This requires teachers to patiently guide and explain
thoroughly so that students understand the nature of this technique.

When students perform the non-legato technique, teachers need to observe carefully and
point out common mistakes such as: pressing the key too hard, lifting the finger too early, or
not keeping the beat steady. Correcting errors promptly will help students overcome
mistakes and progress faster.

e Staccato

The symbol is usually shown by a dot (.) at the beginning of each note

Example 5:
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If legato creates a seamless sound and non-legato creates a separate sound, staccato
creates a short and sharp sound. Compared to legato and non-legato techniques, staccato
requires the player to have a higher technique. To create short and sharp sounds, the player
must have a smooth coordination between the wrist and fingers. This is a rather difficult
technique, especially for those who are just starting to learn the piano.

The staccato technique requires a solid foundation, and is often used to create special
musical effects, such as playfulness, playfulness, or wit. Therefore, practicing basic techniques
such as legato and non-legato is very important before approaching the staccato technique.

Example 6: Excerpt from Etude No.16, Op.599, by Czerny
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In the example above, we see; the right hand uses the legato technique combined with
the staccato technique at the end of each musical phrase; the left hand uses the staccato
technique. This is also a piece that is quite suitable for teaching general piano because it is
not too difficult, the melody is in the right hand, the left hand mainly uses chords. When
teaching, teachers should guide students to play each musical phrase carefully, practice each
hand separately, then combine the two hands at a slow speed and gradually increase the
speed. Explain to students that at each note at the end of the musical phrase and the 2nd, 3rd,
4th beats of the left hand, they must bounce their hand up quickly, feeling like we have just
touched fire and pulled our hand back. Only by doing so can students perform this technique
correctly.

e  Marcato

The symbol is the vertical or horizontal stress mark on the musical note >, /\

Example 7: Excerpt from the piano piece Valse Alsacienne
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In the example above, we see that the piece is written in 3/4 time. The author mainly
uses accents on the first beat of each measure in both the G and F clefs to affirm the key and
character of the piece. In this example, we emphasize to students how to play Marcato and
Legato with the right hand. When playing, students must concentrate to break the piece and
need to clearly perform the Marcato and Legato techniques in measures 1, 2, 3, 5, 6
(excluding the momentum measure). Teachers can choose to teach this piece to students
after they have mastered the basic techniques. Depending on the development and talent of
each student, teachers select and assign pieces to them according to the principle of ensuring
suitability and appropriateness in teaching general piano.

o Finger exercises by author Hanon

We have chosen to include in the piano teaching program the Hanon textbook from
lesson 1 to lesson 15. This part focuses on training flexibility skills in the process of
spreading the keys, stretching fingers 4-5 of both hands. Practicing the strength of 5 fingers
is equal, helping to best express the strong and light symbols f, p, mf, mp.
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For students who are new to the piano, the flexibility of the fingers is still difficult, in
which fingers 4 - 5 are weaker than the other fingers. Therefore, exercises to strengthen
fingers 4 and 5 are very important. It contributes to creating even and beautiful sounds for
all 5 fingers when playing the piano. The Hanon lessons are relatively simple, suitable for
high school students to develop finger techniques. Teachers need to guide students to
practice slowly, requiring regular and persistent practice, repeating until proficient. The
fingers are placed in the correct position, ensuring accuracy and the right method to achieve
the highest efficiency. During the teaching process at the club, the lecturer can incorporate
Hanon exercises to practice the students' fingers through each lesson. Hanon exercises are
introduced into the teaching program in the middle of the "Nurturing" stage when the
students have practiced the Gamme part relatively stable. In the first stage, we include
Hanon lessons 1 to 10 in the teaching program. In the "Care" stage, we include Hanon
lessons 11 to 20 in the teaching program. Moving to the "Development" stage, we include
Hanon lessons 21 to 40 in the teaching program.

Example 8: Exercise 1 by C.L. Hanon
C. L. HANON ,’,
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In the above example, we see that Hanon 1 is quite suitable and can be applied for
students who are new to piano to practice. Teachers need to give detailed instructions on the
specific requirements and techniques of this Hanon exercise. The main requirement of
Hanon 1 is to help strengthen fingers 4 and 5. If practiced regularly and continuously, it will
help the weak fingers 4 - 5 become stronger, creating even and beautiful sounds for all 5
fingers when playing the piano. Teachers note that students practice slowly, practice each
hand separately until proficient before combining the two hands. To create lively and
emotional music, students not only need to play the notes accurately but also need to know
how to adjust the intensity of the sound. Teachers will guide students on how to play the
piano with different levels of intensity, from gentle (piano - p) to strong (forte - f). In
addition, teachers will also focus on training students in the correct sitting posture and hand
placement to ensure effective practice. Practicing Hanon exercises correctly will bring many
benefits that we can quickly feel: fingers will be exceptionally strong, finger running ability
and speed will increase, notes will not stick, sense of rhythm as well as the ability to listen
to music, and remember the pitch of musical notes will develop clearly.

While exercises like Gamme and Hanon focus on practicing basic finger techniques in a
simple way, Etudes are complete musical works, combining technique and art. Each Etude
is like a new challenge, helping students develop comprehensive piano playing skills, from
agile finger movements to expressing emotions through music. However, Etude is not
simply a technical exercise but also an important stepping stone to help students progress
quickly. Through practicing Etude, students will become familiar with many different piano
playing techniques, thereby improving their ability to apply them to more complex musical
works. Choosing the right Etude is one of the important factors that determine the success of
the piano learning process. Teachers with experience and professional knowledge will know
how to choose the most suitable Etude to help students develop comprehensively. For high
school students, teachers can choose and include simple consecutive Etudes when they first
learn and gradually develop techniques according to the students' level. Etudes are also
taught in the middle of the "Nurturing" stage. At this stage, we choose easy Etudes to teach,
mainly consecutive melodies with Legato and non-legato techniques. Moving on to the
"Careful" stage, we choose Etudes with higher technical requirements such as: Practicing
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Etudes with 3rd intervals, Etudes combining Legato; Non-legato; Stacato techniques...
Moving on to the "Harvest" stage, students practice Etudes with wider jump intervals than
the 3rd and 6th intervals, requiring faster speed than the previous stages and combining
Legato; Non-legato; Stacato; Marcato techniques.
Example 9: Excerpt from Etude No. 61, 0p.599, by Czerny.
Allegro
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In the above exercise, the right hand will practice the technique of continuously running
the fingers on adjacent steps, while the left hand takes on the role of accompanying the
chords. Although the notes are arranged simply, the rhythmic coordination between the two
hands requires students to concentrate highly. To complete this exercise, students need to
practice each stage persistently. First, the instructor should guide students to practice each
hand separately until proficient, then combine the two hands. When proficient, gradually
increase the speed to reach the required speed of the lesson.

Example 10: Excerpt from Etude No. 2, 0p.299, author Czerny.

Molto Allegro, (4= 104)
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As mentioned above, in the piano teaching method, it is always necessary to ensure the
principle of suitability and appropriateness for students. Learn slowly, from slow to fast,
from easy to difficult, from simple to complex, practice one hand proficiently and then
combines both hands in all types of songs. Etude is no exception, after practicing the
technique of sliding and threading the right finger, students will practice the technique of
sliding and threading the left finger. Etude No. 2 by author Czerny has a continuous melody
line in the left hand and a harmony line in the right hand. Usually, students will have more
difficulty practicing continuous running on the left hand because it is not the dominant hand,
so the fingers are weaker. This type of exercise will help students solve the technique of
sliding and threading the thumb. With a simple and easy-to-learn Etude like this one, the
teacher can completely divide the group and assign it to students with good or moderate
talent, instructing students with average talent in the group to complete the practice part to
combine the two hands for the correct notes, then the teacher checks and corrects the
nuances for the students. After the practice time of the groups, the teacher organizes for the
students to compete with each other to help them; consolidate the exercises, develop
leadership skills, teamwork skills, and create a fun and exciting atmosphere for the subject.

After learning the Etude with the right and left hands in a row, the teacher can let the
students practice the Etude exercises with intervals, or depending on the ability and talent of
each student, assign appropriate exercises.
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Example 11: Etude No. 5, op 599, author Czerny
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This exercise requires students to coordinate their two hands. The right hand will
perform the arpeggio technique, creating continuous and smooth sounds thanks to the jumps
of 3rds and 4ths. Meanwhile, the left hand will be responsible for moving between 4ths, Sths
and 3rds. To play this Etude well, students need to spend time practicing thoroughly. The
instructor guides students to start by practicing each hand separately, then combine both
hands. Pay attention to playing the correct intervals and using non-legato techniques to
create quality sounds. Through the practice process, students will gradually become familiar
with the arpeggio technique and improve their ability to coordinate their two hands.

Example 12: Excerpt from Etude No. 60, 0p.599, by Czerny.
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In this piece, students practice the technique of 3-step intervals with both hands. The
right hand plays legato, the left hand plays non-legato. Note: When playing the notes, the
instructor guides and reminds students to perform with even force and create even sounds on
both notes. We have selected and included this piece in the “Careful” stage of teaching.

In addition, depending on the actual situation, the instructor can choose and assign
appropriate lessons to each student. For students with average talent, the instructor should
only choose easy-to-learn and easy-to-practice exercises that are suitable for them. For
students with good skills, the instructor can assign more difficult Etude exercises that
require higher techniques, have more performance colors and express music.

In short, practicing Etude exercises is very necessary in teaching piano. Etude not only
helps students gradually perfect basic techniques, strengthens and makes fingers more
flexible, but also increases the ability to express nuances in music. Practicing Etude requires
learners to be persistent, regular, and continuous, and not to be hasty in ignoring the basic
principles when practicing piano to achieve the highest efficiency.

From the current situation of piano teaching at the piano club of Thanh Hoa City High
School, Thanh Hoa Province, we have proposed new teaching methods and measures to
improve the quality of teaching piano at the school's piano club. The measures are
comprehensively improved, from the content, teaching program, to the way of approaching
piano in practice hours. These solutions aim to help students approach piano in a gentle and
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fun way but still achieve the correct basic piano techniques. At the same time, it helps
talented students who want to study for a future career have a solid technical foundation,
helping them learn more difficult piano pieces well to develop their own talents.

For each student with different talents, the lecturer has a separate approach, guidance
and lesson assignment for each student, to ensure principles, suitability and ability for the
students. Active teaching methods are regularly applied by the lecturer such as; organizing
games; competitions; pairs of friends progressing together... creating a joyful atmosphere
and helping each other in learning. In addition to focusing on the work, the lecturer also
pays special attention to training basic techniques for students. From building the correct
sitting posture, precise hand placement to practicing sound-making techniques such as
legato, staccato, the teacher will help students form a solid foundation. In addition, adding
technical exercises such as scales, Hanon exercises and etudes also helps students develop
flexible finger movements, preparing well for more complex works.
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RESEARCH ON THE CROSS CULTURAL COMMUNICATION OF
JIANGXI RED MUSIC IN THE RUSSIAN WORLD UNDER THE
INTERNET PLUS ENVIRONMENT
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Wang Chenyu - violin teacher,
JIANGXI NORMAL UNIVERSITY,
JIANGXI, PEOPLE REPUBLIC OF CHINA

Abstract : this study explores the current state and potential of the cross-cultural
dissemination of Jiangxi red music in the Russian-speaking world under the "Internet Plus"
environment. As a unique form of cultural expression, red music embodies the rich history
and revolutionary spirit of the Jiangxi region. In the context of globalization, internet
technology provides new opportunities for the dissemination of Jiangxi red music,
promoting cultural exchange and understanding between China and Russia. The research
indicates that the dissemination of red music in Russian-speaking countries relies not only
on its artistic charm and historical significance but also benefits from the widespread
application of modern information technology, such as social media and streaming
platforms, which offer vast opportunities for promotion. However, cross-cultural
dissemination faces challenges, as audience acceptance and understanding of red music can
vary significantly across different cultural backgrounds. Therefore, greater attention to
cultural sensitivity and adaptability is necessary during the promotion process. By

60



strengthening collaborations with local cultural sectors and art groups, the influence of
Jiangxi red music in the Russian-speaking world can be further enhanced.

Keywords : internet plus initiative, Jiangxi Red Music, Russian speaking world, Cross
cultural communication.
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1. Overview of Jiangxi Red Music

Jiangxi red music refers to the musical works created under the leadership of the
Communist Party of China, set against the backdrop of the Jiangxi revolutionary base. It
reflects the revolutionary struggles and socialist construction led by the Communist Party of
China and originates from the life practices of the people. This music captures the thoughts,
feelings, and aesthetic tastes of the masses and is deeply loved by them. It is an important
part of China's red culture and a valuable spiritual asset of the Chinese nation.

Jiangxi red music incorporates elements from local folk music such as Gan Nan folk
songs and tea-picking operas, showcasing distinct regional styles and national
characteristics. Its forms include songs, instrumental pieces, and dance music, featuring
beautiful melodies and lively rhythms that possess strong artistic appeal. The music
primarily praises the Communist Party of China, the people's army, and the masses
themselves, highlighting the glorious history of the arduous revolutionary struggles and
socialist construction led by the Communist Party.

2. Analysis on the Characteristics and Influential Factors of Jiangxi Red Music

2.1Communication under the Internet plus Environment

2.11 Fast dissemination speed and wide coverage
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The Internet has broken the restrictions of time and space, and information can be
transmitted to all parts of the world in an instant, greatly improving the speed and efficiency
of cultural transmission.

2.12 Strong interactivity and high participation

The Internet provides a more convenient interactive platform for the audience. People can
participate in the process of cultural communication through comments, likes, sharing and
other ways, enhancing the interactivity and sense of participation of communication.

2.13 Diverse forms and rich content

The Internet platform can carry text, pictures, audio, video and other forms of content,
providing a richer form of expression and broader creative space for cultural
communication.

2.14 Accurate push, personalized customization

The application of big data and artificial intelligence technology enables the Internet
platform to carry out accurate content push based on users' interests and habits, and achieve
personalized customized services.

2.15 Decentralization and diversified development
The decentralized nature of the Internet has broken the monopoly of traditional media on
information and promoted the exchange and integration of diverse cultures.
2.2 Analysis of Factors Influencing the Cross Cultural Dissemination of Jiangxi
Red Music in the Russian speaking World
2.21 positive factors Policy support
The Chinese government attaches great importance to the international dissemination
of Chinese culture and has introduced a series of policy measures to support excellent
traditional culture, including red music, to go global. For example, the "the Belt and Road"
initiative provides new opportunities for cultural exchanges and cooperation between China
and Russia and other countries.
Market demand
With the continuous deepening and development of the relationship between China and
Russia, more and more Russian people have developed a strong interest in Chinese culture
and history, which has created a favorable market environment for the dissemination of
Jiangxi red music in the Russian speaking world.
technical progress
The rapid development of Internet technology and digital media technology has
provided strong technical support for the cross-cultural communication of Jiangxi red music
For example, the rise of streaming media platforms has made it more convenient for
overseas users to enjoy high-quality music works; The popularity of social media platforms
has provided a broader space for the promotion and publicity of music works.
Talent team
In recent years, a group of excellent red music creators and translators have emerged in
China. They are familiar with the languages and cultures of China and Russia, able to create
works that meet the aesthetic needs of Russian audiences, and accurately translate them into
Russian, laying a solid talent foundation for the dissemination of Jiangxi red music in the
Russian speaking world.
2.22 Negative factors cultural difference

There are certain differences between China and Russia in terms of historical background,
values, aesthetic taste, etc., which may lead to some Russian audiences having a biased
understanding or low acceptance of Jiangxi red music.

Copyright issues

Due to the imperfect cross-border copyright protection mechanism, some unauthorized
music works may be illegally uploaded to online platforms for dissemination, which not
only damages the legitimate rights and interests of creators, but also affects the international
image of Jiangxi's red music.

Insufficient capital investment
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At present, the investment in promoting red music overseas in China is relatively limited,
which to some extent restricts the scale and influence of related activities.

3. Analysis of the Cultural Background and Audience of the Russian speaking
World

Russian is one of the most widely spoken languages in the world, primarily distributed
across countries such as Russia, Ukraine, Belarus, and Kazakhstan. Due to historical
reasons, Russian holds significant status in these countries and several other former Soviet
states, where it is widely used.

The cultural background of the Russian-speaking world is rich and diverse,
encompassing various forms such as literature, music, dance, and theater. Russian literature
is renowned for its deep traditions and outstanding works, with authors like Pushkin,
Tolstoy, and Dostoevsky having a profound influence globally. In terms of music, Russia
has a long-standing musical tradition, with composers like Tchaikovsky and Rachmaninoff
being well-known worldwide. Additionally, Russian ballet enjoys a global reputation.

As for the audience, the Russian-speaking world primarily consists of native speakers
and foreigners interested in the Russian language. Native speakers include people living in
Russia and other Russian-speaking countries who engage with their local culture through
reading books, watching television programs, and other means. For foreigners, learning
Russian can enhance their understanding and appreciation of Russian culture and help them
establish closer connections with local people.

4. The Current Situation and Problem Analysis of Jiangxi Red Music in the
Russian World under the Internet plus Environment

4.1. Current Status of Communication

Through the Internet platform, Jiangxi red music can be more easily spread to the
audience in the Russian speaking world. Various social media, music platforms, and video
websites have provided a wide range of channels for the dissemination of Jiangxi's red
music. The Russian speaking world has a certain interest in Chinese culture and history, and
Jiangxi red music, as one of the representatives of Chinese revolutionary history and
spiritual culture, may attract some attention in the region.

4.2. problem analysis

Jiangxi red music represents the revolutionary history and spirit of the CPC, which is
different from the Soviet period experienced by the Russian people in the past. Therefore, in
the process of dissemination, it is necessary to consider how to make the Russian audience
better understand and accept this part of the content. Russians do not generally understand
Chinese, so it is necessary to translate or provide subtitles for Jiangxi red music in order for
Russian speaking audiences to understand. Although the Internet provides a convenient way
of communication, how to effectively promote in overseas markets is still a challenge.
Corresponding marketing strategies and promotion plans need to be developed to attract the
target audience.

5. The path and strategic suggestions for promoting Jiangxi red music's cross-
cultural communication in the Russian speaking world under the Internet plus
environment

In order to effectively promote the cross-cultural dissemination of Jiangxi red music in
the Russian speaking world, the following paths can be taken:

5.1. Promote through social media platforms

5.11. Establish a dedicated account and page

Create a platform to introduce Jiangxi's red music, such as Facebook, Instagram, VK and
other social media platforms, attract followers through visual and textual forms, and
regularly update content. For example, the story behind each song, the composer's life, and
related historical events can be shared to enhance the audience's interest in such works.

5.12. Create short video content

Create creative videos with short video platforms such as Tiktok, match classic tracks
with beautiful pictures, and show the historical significance behind them through vivid
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stories. In addition, local youth can be invited to participate in the creation, guiding them to
shoot videos about their understanding and experience of these songs to increase
interactivity.
5.2. Carry out online activities and interactive experiences
5.21. Organize an online concert
Organize online concerts through live streaming platforms and invite professional
singers or choirs to perform classic songs online. At the same time, a barrage interactive
segment can be set up to allow the audience to ask questions in real time, communicate with
performers, and enhance their sense of participation.
5.22. Organize lectures
Organize experts and scholars to hold a series of online lectures on Jiangxi's red music,
introducing relevant knowledge from multiple perspectives such as history and art in a clear
and concise manner, and enhancing the audience's understanding of the field. These lectures
can be conducted through platforms such as Zoom or YouTube Live, providing a convenient
way for potential audiences to access information.
5.3 Strengthen translation and localization work
5.31 Hire a professional translation team
To ensure accurate and rhythmic translation of lyrics, it may be considered to hire
professionals who understand both Chinese and Russian languages and their respective
cultural backgrounds for creation. At the same time, it is important to preserve the original
emotional expression of the song in order to resonate with the audience.
5.32 Secondary creation
Encourage local artists to rewrite lyrics or adapt melodies based on modern life
scenarios, making them more in line with the aesthetic needs of young Russians. For
example, the themes of some classic songs can be combined with contemporary social
hotspots to attract more attention from young people.
5.4 Collaboration and Resource Sharing
5.41 Collaborate and share resources with universities
Consider establishing cooperative relationships with Russian universities to jointly
study literary and artistic exchanges between the two countries, and build bridges for
promoting information communication between students from both sides. For example,
scholarship programs can be established to support studying in China, and foreign students
can be invited to participate in the actual creative process to deepen their understanding of
such works.
5.42 Build an international cooperation platform
With the help of the "the Belt and Road" initiative, China and Russia should strengthen
the exchange of talents and resource sharing in the field of humanities, jointly plan large-
scale cultural activities, such as bilateral art festivals or galas, and improve the exposure
rate. In addition, organizations such as the "China Russia Friendship Association" can be
established to enhance interpersonal connections between the two sides and lay the
foundation for continued cooperation in the future.
6. Research and Prospects
Since the establishment of the project, in order to effectively enhance the spread of
Jiangxi red music in the Russian world, the research group has made full use of computer
information technology and means in the Internet plus era, and given full play to the
advantages of information dissemination means such as artificial intelligence (Al), virtual
reality (VR), the Internet and core communication technology, to integrate it into the spread
and popularization of Jiangxi red music. Through a series of innovative communication
strategies, we have conducted corresponding research work in the following areas and
achieved certain research results.
6.1The Promotion and Application of Artificial Intelligence Technology in Jiangxi
Red Music
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We have applied artificial intelligence technology to innovate the promotion and
educational methods of Jiangxi red music in the Russian speaking world. By analyzing the
cultural characteristics of different countries, ethnic groups, and regions through Al,
customized promotion content has been created to enhance the cultural identity of Jiangxi's
red music in Russian speaking countries. We have developed an interactive learning
platform using Al technology, which has made the education of red music in Jiangxi more
convenient and effective, and has received widespread praise.By utilizing HTML, CSS, and
JavaScript to construct the front-end interface, and integrating Node.js and MySQL for
back-end management, this platform aims to enhance the global dissemination of Jiangxi's
red music. The platform employs a variety of technical methods to optimize user experience
and content presentation while ensuring security and usability. To further strengthen the
reach of Jiangxi's red music, the platform plans to use data analysis and recommendation
algorithms to provide personalized music resources tailored to user preferences. The back-
end analyzes users' browsing history and playback frequency to understand their interests,
and employs simple collaborative filtering or content-based recommendation algorithms to
suggest red music works that users might find appealing. This approach is designed to
increase user engagement and retention.
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6.2mplementation of bidirectional interactive communication
We have utilized artificial intelligence technology to carry out two-way interactive
dissemination of Jiangxi red music. By analyzing audience feedback through Al algorithms,
we have adjusted our dissemination strategies and improved the targeted and effective
dissemination. Successfully achieved a combination of online and offline communication
modes, reducing reliance on traditional venues and equipment.
6.3 Online and offline integration
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We actively promoted Jiangxi Red Music to enter various Russian speaking countries'
Internet platforms, and combined with offline activities, successfully released promotional
videos and live broadcast activities of Jiangxi Red Music on VK, FB, YouTube and other
platforms, expanding the audience. Through performing arts activities, school lectures, and
cultural tourism, the dissemination of Jiangxi's red music has been strengthened, and its
ideological leadership ability has been enhanced.

6.4 The Programming and Digitization of Music

Using machine code implemented through high-level programming languages such as
Python, Java, and C++, along with intelligent algorithms, we have combined software
engineering with Jiangxi red music to develop a music analysis and dissemination tool. This
tool enables users to perform powerful music analysis and sharing from their computers. We
have explored the potential of ChatGPT in the dissemination of Jiangxi red music and
successfully introduced the culture of Jiangxi red music to the Russian-speaking world,
helping audiences better understand and appreciate it.

6.5 Development of Shared Audio Streaming Media Applications

We have developed a mobile audio streaming application called "Russian World"
based on Java programming technology, specifically designed for the dissemination of
Jiangxi red music. This application has successfully enhanced the sharing efficiency of
Jiangxi red music. The "Russian World" app is tailored for enthusiasts of red music, aiming
to promote and disseminate red songs in Russia.

From the beautifully presented loading animation featuring the "Russian World" logo,
the app guides users into a musical realm filled with revolutionary spirit. The main page
thoughtfully includes a "Song of the Day" recommendation feature, providing helpful
assistance to users who may have difficulty choosing songs. The "Top Charts" and "Songs
I've Listened To" functions allow users to easily find popular red songs and revisit classic
tracks they have previously enjoyed.

On the song playback page, users can freely control playback, pause, and adjust
progress, allowing for a personalized music experience. The playlist accessed via the Home
button enables users to rearrange song order or delete songs they are not interested in,
facilitating personalized playback management. Additionally, the app offers professional
song recording features that support pausing, resuming, and fine-tuning background music
and vocal volume.

In the community interface, users can share their own song creations, sheet music, and
performance approvals while interacting with other users to enjoy the fun and sense of
achievement that music brings. The user profile interface allows users to set personalized
avatars and usernames to showcase their individuality. If users encounter issues during their
use of the app, they can click "Contact Us" for immediate assistance from a professional
customer service team, providing comprehensive support for their usage needs. Figure 1
presents a display of the core functionality pages of the "Russian World" app.
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Fig. 1: Core Function Page of the "Russian World" App.

6.6 Research on the Propagation of 5G Technology

We studied the changes of 5G mobile communication technology in the dissemination of
red music in Jiangxi in the new era, and analyzed the dissemination changes of red music in
the Russian speaking world in three major scenarios: eMBB, URLLC, and mMTC. We
selected several schools in Russian speaking countries as research objects, designed and
implemented a development and promotion plan for red music in Jiangxi, and verified the
effectiveness of the proposed dissemination strategy.

Conclusion

In the study of "The Cross-Cultural Dissemination of Jiangxi Red Music in the
Russian-Speaking World under the 'Internet Plus' Context," we can clearly see that red
music, as a unique cultural expression, not only carries the rich history and revolutionary
spirit of the Jiangxi region but also demonstrates its immense potential for cross-cultural
dissemination in the context of globalization. With the assistance of internet technology,
Jiangxi red music can more easily reach the Russian-speaking world, promoting cultural
exchange and understanding between China and Russia.

Research indicates that the dissemination of red music in Russian-speaking countries
relies not only on its artistic charm and historical significance but also benefits from the
widespread application of modern information technology. Emerging communication
channels such as social media and streaming platforms provide vast opportunities for
promoting red music, enabling it to reach a broader audience. Furthermore, translation and
cultural adaptation play a crucial role in this process, allowing Russian audiences to better
understand and appreciate this music form with deep cultural roots.

However, cross-cultural dissemination is not without its challenges. Audience
acceptance and understanding of red music can vary significantly across different cultural
backgrounds, necessitating a greater sensitivity to and adaptability for cultural differences
during promotion. Strengthening collaborations with local cultural sectors and art groups
will also help enhance the influence of Jiangxi red music in the Russian-speaking world.

In conclusion, the cross-cultural dissemination of Jiangxi red music in the Russian-
speaking world is a venture filled with challenges but also abundant opportunities. With
advancements in technology and deepening international exchanges, we look forward to this
unique musical form shining on broader stages and becoming an important bridge
connecting the hearts of people from China and Russia.

This paper is one of the research outcomes of the 2023 Jiangxi Provincial Social
Science Planning Youth Project titled "A Study on the Cross-Cultural Dissemination of
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Jiangxi Red Music Culture in the Russian-Speaking World in the Era of 'Internet Plus"™
(23YS12).
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