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OUZUKO-MATEMATUYECKHUE HAYKHA

CTPYKTYPA U ®U3NUYECKHUE CBOMCTBA BCEJEHHOM
Crenenko B.1O.

Cmeyenxo Braoumup FO3zeghosuy — 0okmop mexnuueckux Hayx,
2. Moeunes, Pecnybnuka benapyco

Annomayua: 6 cmamve nokazamo, ymo Bcenennas umeem mamepuansHylo CmMpyKmypy,
cocmosawylo  u3 QOMOHHOU Mamepuu, HEeUMPUHHOU Mamepuu U NPOCMPaAHCMEd.
OcHogHbIMU ~ DIeMEHMAPHLIMU — Yacmuyamu  (QOMOHHOU — Mamepuu  AGIAIOMCS
nonodCUmenbHble,  ompuyamenbuvle U Hetimpanbhvle — Gomonsl.  OCHOGHBLIMU
INEeMEHMAPHLIMU — YACHMUYAMY — HEUMPUHHOU Mamepuu  AGIAIOMCA  NOJOICUMENbHYLE,
ompuyamenvhvle U HeumpanbHvle Heumpuno. OCHOGHLIMU INIEMEHMAPHbIMU YACMUYAMU
NPOCMPAHCMEa  AGNAIOMCA  NOJOJICUMENbHbIE,  OMpUYamenvHvle U  HeUmpaibHble
suxpeobpasnvie obpasosanus npocmpancmea. M3 snemeHmapHulx 4acmuy npocmpancimed
cocmoam dneMenmapnvle yacmuysl GomouHou u Heumpuuuou mamepuu. Hocumenamu
9NEKMPOMAZHUMHO20 63AUMOOCLICINGUA ABIAIOMCS NONOJICUMENbHbIE U OMPUYAMebHbLe
9/leMeHmapHbvle uacmuyul npoCmMpancmea. Hocumenamu 2pasumayuoHHO20
83AUMOOEUCMEUs  AGIAIOMCA  HeUMpPaibhble NeMEeHMAPHble YACMUYbl NPOCMPAHCMEA.
Onexmpomaznummubvle Cuibl, 2paSUMAYUOHHbIE CUbLL U CULbI UHEPYUU ABAIOMCA CULAMU
npocmpancmaa. IIpocmpancmeo A613emcs mepmMoOUHAMULECKU PAGHOBECHOU CUCIEMOL,
Kax u 6cs Bcenennas.

Knwoueevie cnosa: Bcenenwnas, ¢Gomounnas — mamepus,  HEUMPUHHASL — Mamepus,
NPOCMPAHCMEo, deMeHmapHvle YaCmuybl, 2pasumayus.

STRUCTURE AND PHYSICAL PROPERTIES OF THE UNIVERSE
Stetsenko V.Yu.

Stetsenko Vladimir Yuzefovich — Doctor of Technical Sciences
MOGILEV, REPUBLIC OF BELARUS

Abstract: the article shows that the universe has a material structure consisting of photon
matter, neutrino matter and space. The main elementary particles of photonic matter are
positive, negative and neutral photons. The main elementary particles of neutrino matter are
positive, negative and neutral neutrinos. The main elementary particles of space are
positive, negative and neutral vortex-like formations of space. Elementary particles of space
consist of elementary particles of photonic and neutrino matter. Carriers of electromagnetic
interaction are positive and negative elementary particles of space. Carriers of
gravitational interaction are neutral elementary particles of space. Electromagnetic forces,
gravitational forces, and inertial forces are forces of space. Space is a thermodynamically
equilibrium system, like the entire universe.

Keywords: Universe, photon matter, neutrino matter, space, elementary particles, gravity.

VIIK 539.1
DOI 10.24411/2304-2338-2025-11001

Bcenennas siBisieTcst paBHOBeCHOH (cTabmibHoM) cuctemoit [1]. Tloatomy oHa coctout
U3 CTaOMIIBHBIX 3JIEMEHTAPHBIX YaCTHII, TAKMX KakK MPOTOH (p), o5mekTpoH (e”) , MO3UTPOH
(e™), dboron (y), neitrpuno (v), antuneiitpuno (V) [2-4].



DNEKTPOH W TMO3UTPOH IPU CTOJIKHOBCHHUU PACHAJAIOTCA HAa (OTOHBL. DTOT MpoIecc
sBIsieTcs oOpaTumbIM [2—4]. Macca 3JIeKTpoHAa paBHa Macce MO3UTPOHA U COCTaBISCT
9.10° xr [3]. Macca (OoTOHA COCTaBIIACT MPUMEPHO 9-10°% kr [5]. D10 03Hauaer, 4TO
3JICKTPOH U TO3UTPOH cOCTOAT mpumepHo u3 10° ¢otonoB. Ho doToHBI B cBOOOIHOM
COCTOSIHUM HE UMCIOT DJICKTPUYCCKHX 3apsIOB, a JJICKTPOHBI U MO3UTPOHBI 3apsIKCHBI
COOTBETCTBECHHO OTPHUIATCIIEHO M IMOJIOKHUTEIBHO. DTO 0O3HAYAET, YTO (POTOHBI MOTYT
CYIIECTBOBATh B TPEX COCTOSHMAX: OTPHUIATENBHO 3apsKEHHOM (¥~ ), TOJNOKHUTEILHO
sapsokenHoM (y1) u meitpamsHoM (y°). Cremyer monarath, 4ro B DJNEKTPOHAX U
MO3UTPOHAX (POTOHBI CBSA3aHBI MOCPEACTBOM DJIEMCHTAPHBIX BHUXPEOOPa3HBIX YaCTHUI]
npoctparctBa (sp). Torma, 1Mo aHanNoTHH ¢ (OTOHAMH, SP Pa3NEAIOTCS HA TPH BHUJA:
OTPHIATENBHO 3apsHKEHHBIE (Sp)~, MONOXKHUTENbHO 3apsukeHHBIE (sp)t M melTpambHBIE
(sp)°. ®OTOHEI UMEIOT CTPYKTYPY, COCTOSAILYIO U3 YACTHI] HPOCTPAHCTBA. B (hoTOHHOM
3IEKTpOHe ¥~ coeaunsiorcs ¢ ¥~ uepes y° mocpencteom (sp)~:

Yy —=G6p) =y’ +Gp) =y, Y%y (1)

Torma CTpyKTYypy (OTOHHOTO 3JEKTPOHA MOKHO IPEICTABHMTH CIECAYIOMIAM 00pazoM
(puc. 1).

Yy Y v vy
i A s G
Yy Yy 'y

O e
¥y ¥y 'y

Puc. 1. Cmpyxkmypa gpomonnoeo snexmpoHua.

Amnanoruuno, B (oToHHOM mHo3utpoHe Yt Moxker coemuHsaThca ¢ YT uepes y°
nocpeacTeoM (sp)~:

YT+ G6p) =y =Gp)” =yt v, )

Tornma crpykrypy (OTOHHOrO MO3MTPOHA MOXKHO IPEACTaBHTH CIEIYIOIMIMM 00pa3oM
(puc. 2).
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Puc. 2. Cmpyxmypa ¢pomoHHo20 no3umpona.

[Tpu B3auMOEWCTBHM 3JIEKTPOHA U MO3UTPOHA 00pa3ytoTcs HelrpanbHble GpoTonbl. [Ipu
5TOM IPOUCXOJIUT CIEIYIOLIas pEaKIys:

Yty 2y°+y0 3

®otonsl ¥° B MPOCTpaHCTBE JBUIaloTCs MO TPAEKTOPUAM BHHTOBBIX crimpaneii [5]. Ipu
cTonkHoBeHuH ¥° ¢ IPOTUBOIOJIOKHBIMM CHHUHAMHU (IIPABOCTOPOHHHE M JIEBOCTOPOHHHE
COHpaJid) MPOMCXOIUT pasfeiicHHe 3TUX (OTOHOB W OOpa30BaHUE JIICKTPOHOB W
MO3UTPOHOB.

B pesynbpTaTe 35€KTPOHHOIO 3axBaTa MPOTOH B SIAPE aroMa IMpeBpalacTcsl B HEUTPOH
(n) ¢ BBUIETOM W3 s/Ipa HEMTPHUHO, COTIIACHO Cieayrorel peakunu [2, 4]:

p+e  ->n—v. 4)
Bera-pacnan mporcxoaut no peaxkiuu [2, 4]:
n-p+e +V. 5)

Peakuuu (4) u (5) sxBuBasieHTHBL. OTCIO/A CIEAYET, YTO HEHTPHUHO M aHTHHEHTPUHO —
9TO OJIHH U T€ K€ AJIEKTPUUECKU HEUTpaIbHbIE 3JIEMEHTapHbIE YaCTUIIbI, IEpEMELIAtOIINeCs
B MPOCTPAHCTBE IO MPOTHUBOIOJOKHBIM BUHTOBBIM crupaisiM. IloaToMy Vv U ¥V MOXHO
Ha3BaTh «HeUTpanbHbIM HelTpuHo» (V0).

Maccel HEWTpoHa M TPOTOHA COCTABIIAIOT, COOTBETCTBEHHO, 1,6749-10'27 KI #
1,6726:10% kr, a macca snextpona — 9-10% kr [3]. Macca v° pasna 9-10°" kr [5]. Toraa u3
(4) cremyer, 4TO NPH SIEKTPOHHOM 3axBate W3 spa atoma BeuieraroT 1,56:10° v0. Takoe
ke KonmuuecTso VO BeienseTcs npu G6eTa-pacmaze, cornacHo (5).

W3 peakumit (4) u (5) cienyer, 4T0 MPOTOHBI U HEHTPOHBI B SApax aTOMOB COCTOST U3
(POTOHHBIX BJIEKTPOHOB U MO3MTPOHOB, a Tarxke u3 yactul V°. B ormuue ot y°, yacTunpl
1 He HorVIOIAOTCA 3IEKTPOHAMHU U No3uTpoHamu. CrexyeT nonarath, uto v u y° umeror
pa3IUYHbIE CTPYKTYPBI, COCTOSILIME W3 YacTHL MPOCTpaHCTBA. IIpOTOHBI WU HEUTPOHBI B
SIpax aTOMOB SIBIISFOTCSI (QOTOHHBIMU YaCTUI[AMH, COCTOSIIIMMHU B OCHOBHOM U3 ()OTOHOB.
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®DOTOHHBIN MPOTOH UMEET CIEAYIONIHIA COCTaB: 365 (POTOHHBIX MO3UTPOHOB (s171p0), 364
(oToHHEIX dmexTpoHa (obonouxa) u csasylomme v°. Ananornuno, GOTOHHBIH HEHTPOH
UMeeT CIEAYIOIUH cocTaB: 365 (OTOHHBIX ITO3UTPOHOB (p0), 365 (HOTOHHBIX SJIEKTPOHOB
(o6omouka) u ceasyromue v°. CBoGOAHBIA (OTOHHBI HEHTPOH HeCTaOWUIIEH, MOCKONbKY
uMeeT JHUIIHHE (OTOHHBIM 31MekTpoH M yactuubsl V. Ho B Ampax (OTOHHBIX aTOMOB
(oTOHHBIE HEHTPOHBI CTaOMJIBHBI, TaK KaK COCIUHSAIOTCS C ()OTOHHBIMU NPOTOHAMH IO
CJIeyIOIIUM peakLusaM nocpenctsom e~ u v0:

pte +v0on—e —v0 > p, (pnp). (6)

B pesynabrate 00pa3yioTcs (OTOHHBIE aTOMHbIE sapa. WX CTPYKTypy MOYKHO
MPEJCTaBUTh CIACTYOMUM odpa3om (puc. 3).

pnpnp. ..
npnpn...
pnpnp. ..
npnpn...

pnpnp.. .

Puc. 3. Cmpyxmypa ¢homonnwix amomuwix soep.

®DOTOHHBIE ATOMHBIE spa, 3aXBaThiBas (POTOHHBIE DIIEKTPOHBI, (OPMUPYIOT ATOMBI
(hOTOHHOI MaTepuu, KOTOPBIE COCTABISIOT OCHOBY BEIIECTBEHHOU MaTEPHH.

Amnanornyno ()OTOHAM, W3 YACTHI] MPOCTPAHCTBA OOPa3yIOTCS TPU BHIOA HEHTPHUHO:
OTpULATENbHO 3apsbkeHHbIH (V™ ), monoxkutensHo 3apsxenssii (v') u v°. Ilpum
B3auMoelicTBun v u v~ o6pasyror v°, cornacHo cnemyromeil peakuuu:

vi+vT 200 +00 )

Heiitpuno v® B NpOCTpaHCTBE JBMIalOTCA MO TPAEKTOPUSAM BHUHTOBBIX criupaieit [5].
IIpu cronkHOBeHMU V° ¢ NPOTHUBONOJIOKHBIMU CHHMHAMM IIPOMCXOJUT Pa3fieeHUE STHX
nedTpuHo Ha VY u v™. Omu coemuustores nocpencteom (sp)* cormacHo cnemyromum
peakuusaMm:

v+ (sp)t > v = (sp)t = v, (vTvOT);
vt —(sp)t = v0 + (sp)t - v, (vtvOvT).

®)



B pesynbraTe nepBoit u3 peakuui (8) oOpazyercst HEUTPUHHBIN JIEKTPOH, a 110 BTOPOU
n3 peakumii (8) — HEUTPUHHBIH IMO3UTPOH. WX CTPYKTYpbl aHaJOTUYHBI (POTOHHBIM
3EKTPOHY U MO3UTPOHY.

[To ananoruu ¢ GOTOHHBIMH NPOTOHOM M HEHTPOHOM HEHTPHHHBIE NMPOTOH U HEUTPOH
HMEIOT CJIeYIOIIee CTPOCHHUE: Spa, COCTOSIINE U3 HEMTPUHHBIX IIO3UTPOHOB, 00OJIOUKH U3
HEHTPUHHBIX 3J1eKTpoHOB; cBssytomme y°. Tlo amamormu c (OTOHHBIM HEHTPOHOM,
HEWTPUHHBIA HEWTPOH MMEET Ha OJIWH HEHTPHHHBII 3JEKTPOH OOJblIe, YeM HEHTPUHHBIN
npoToH. [Ipruem, cBOOOMHBI HEUTPUHHBIA MPOTOH CTAOWJICH, a CBOOOAHBI HEHTPUHHBII
HEHTpoH HecTabmieH. Ho B sapax HEWTPUHHBIX aTOMOB HEWTPHHHBIE HEHTPOHBI
CTaOMJIBHBI, TaK KaK COCAMHSIOTCS ¢ HEUTPUHHBIMH ITPOTOHAMH ITIOCPEICTBOM HEHTPHHHBIX
sekTpoHoB U y° 1o amanoruu ¢ peakuueil (6). B pesysnbraTe 06pasyroTcs HEWTpHHHBIE
aTOMHBIE s17ipa. VIX CTPyKTypy MOXHO IIPEACTaBUTH 10 aHAJIOTHU CO CTPYKTYPOH (POTOHHBIX
aTOMHBIX sizep (puc. 3). HeliTpuHHBIE aTOMHEBIE sIpa, 3aXBaThIBAs HEHTPHHHBIC AIEKTPOHBL,
00pa3yIoT aTOMBI HEHTPUHHOM MaTepHuH, KOTOPHIE COCTABISAIOT OCHOBY IYXOBHOW MaTepHH.
W3 Hee cocTOUT ylia yenoBeKa, TyXOBHBINH MUP.

Bcenennast cocrout u3 (OTOHHON Marepuy, HEHTPUHHOI MaTepuH M IMPOCTPAHCTBA.
Ilockonpky BceneHHass TepMOJMHAMHUYECKH pPAaBHOBECHA, TO U IPOCTPAHCTBO TaKXKe
PaBHOBECHO (CTaOMIIBHO), UTO BBIpa)kaeTcs CIeAyIoUlel peakuueil:

(sp)* + (sp)~ 2 (sp)°. 9

W3menenne sHepruu ['mbOca 3TOro mpolecca paBHO HYJII0. B Hacrosimee Bpems
HanOoJsiee U3yueHHOU siBisieTcs (POTOHHAs Marepusi. [IpHHATO CUUTATH, YTO AIEKTPUUECKH
3apspKeHHbIE (DOTOHHBIE AIEKTPOHBI M MPOTOHBI B ATOMaxX B3aUMOJCHCTBYIOT MOCPEICTBOM
o6mena y° [2]. Ho, Haxoasch B paBHOBECHOM COCTOSIHUM Ha CTAIlHOHAPHBIX (PABHOBECHBIX)
opbuTax B aroMaX, ()OTOHHBIC IJIEKTPOHBI He U3Ny4aoT (HOoTOHOB. DOTOHHBIC ATOMHBIC
sapa B PaBHOBECHOM (CTaOMJIBHOM) COCTOSIHUM TakkKe He u3My4aroT (otoHoB. OHH
M3JIy4aroTCsl, eciau Ha (OTOHHBIC OSJICKTPOHBI W MPOTOHBI IMOJCHCTBOBATH JPYTHMHU
¢oronamu. B 3rom ciyuae (OTOHHBIE OSIEKTPOHBI M MPOTOHBI TMEPEBOJSTCA B
HepaBHOBECHbBIE COCTOsIHMS. HO Kakaasi paBHOBECHAs! CUCTEMa CTPEMUTCSI COXPAaHHUTh CBOE
cocrosiaue. [Toatomy «runiHIEe» HOTOHBI H3TYUYaIOTCS, HO HE BHYTPh PABHOBECHBIX aTOMOB,
a BO BHEIIIHEE MPOCTPAHCTBO.

Cremyer momaratb, 9TO TEPEHOCYHKAMH DIICKTPOMATHHTHOTO  B3aMMOJCHCTBHS
apnsrores He (GoTorbl, a (sp)™ u (sp)~ mpocrpancTBa. POTOHHBIE DJIEKTPOH U MPOTOH
IPUTATHBAIOT K cebe u3 mpoctpancta (sp)t um (sp)~, HapylIas paBHOBECHOE COCTOSHHE
npocTparcTBa. CTpeMACh BOCCTAHOBUTH PAaBHOBECHE, HPOCTPAHCTBO HpuTAruBaeT (sp)* u
(sp)~ npyr x Opyry, a BMeCTe ¢ HAMH (DOTOHHBIA 3JIEKTPOH K (OTOHHOMY MPOTOHY.
AHaNOrMYHO OCYUIECTBISIETCS. MPUTSDKCHHUE MEXKAYy aTOMaMH, MOJIEKYJIaMH, TelnaMHu,
3apsHKEHHBIMH TTOJIOKUTEIFHO U OTPUIIATETBHO.

JIBa cBOOOTHBIX (POTOHHBIX DJIEKTPOHA, HAXOIACH DPSIOM, INPHUTATHBAIOT K cede u3
npoctpanctBa (sp)*, Hapymias paBHOBECHOE COCTOSHME mpocTpaHcTBa. CTpemsch
BOCCTaHOBHThH PABHOBECHE, IPOCTPAHCTBO HampapigeT (sp)t k (sp)~ myTeM OTTanKMBaHHs
(sp)” mpyr or mpyra. DTO HPHBOAUT K IIPOLECCY OTTAIKHBAHUS MEXIY (HOTOHHBIMU
JNEKTPOHAMH. AHAJIIOTMYHO OCYLIECCTBISIETCS B3aUMOJCHCTBHE MEXKIY OTPHLATEIbHO
3apsOKCHHBIMH  aTOMaMH, MOJIeKyJaMH, Tenamu. J[Ba cBOGOAHBIX (DOTOHHBIX MPOTOHA,
HaXOJsCh PSIOM, NMPHUTATHBAIOT K ceGe U3 mpocTpancrBa (Sp)~, Hapyluas paBHOBECHOE
cocTosiHue npocTpancTBa. CTpeMsCh BOCCTAHOBUTH PaBHOBECHE, TPOCTPAHCTBO HAMPABIISET
(sp)* x (sp)” nyrem orrankusanus (sp)* apyr or mpyra. DTo NpMBOAMT K IIpoLecCy
OTTAIKHBAHUS  MEXAy (OTOHHBIMH  MPOTOHAMH. AHAIOTHYHO  OCYIIECTBISCTCS
B3aMMOJICHCTBIE MEK/TY TIOJIOKUTENHHO 3apSHKEHHBIMH aTOMaMH, MOJICKYJIAMH, TEJIaMH.

CraTudeckoe 3JEKTPUUYECKOE [0S BO3ZHUKAET BOKPYT HEMOMIBIIKHBIX DIICKTPUYECKH
3apsOKEHHBIX (POTOHHBIX YACTHI[ WK Tel. JJMHAMUYECKOE MEKTPHUUECKOe (MATHUTHOE) TIOJIe



o0pa3zyeTcst BOKPYT' JIBIKYIIHMXCS 3JICKTPUYECKH 3apSDKCHHBIX (DOTOHHBIX YAaCTHIL MIIH TeEJI.
B nepBoM ciydae MpOMCXOIUT CTALlMOHAPHAS MOJISPU3aLUs IPOCTPAHCTBA, & BO BTOPOM —
JUHAMHYECKasl TOJIIpU3alMs IIPOCTPAHCTBA. DJIEKTPOMArHUTHBIE CHIIBI BO3HHMKAIOT IPH
B3aUMO/ICHCTBUM TMOJSIPU30BAHHBIX YacTed IMpPOCTPaHCTBA. OTH CHJIBI HAIpaBIICHbl Ha
BOCCTaHOBJIGHHE pPAaBHOBECHs B TEPMOJMHAMUYECKH PABHOBECHOM IIPOCTPAHCTBE.
HocuTensaMyu SIEKTPOMAarHHTHOTO B3amMoneicTeus spisttores (sp)* um (sp)~. Cunm
MPOCTPAaHCTBA 3aKPYyYMBAIOT DJIEKTPOHBI, 3aCTaBlssl MX JBUTATbCA 10 TPACKTOPHAM
BUHTOBBIX CIIApajei [6].

Uepes npoCTPaHCTBO OCYIIECTBISIETCSI HE TOJIBKO 3JIEKTPOMATHUTHOE B3aUMOJEHCTBHE,
HO ¥ TpaBUTallMOHHOE. [ paBUTAaIMOHHOE B3aWMOJICHCTBHE 3HAYMTEIBHO ciabee
3JIEKTPOMArHUTHOTO, TOCKOJBKY ~MEPEHOCUMKAMH TpaBuTamuu  seistorcs  (sp)®, He
MMEIOIIEe MEKTPUYECKOTO 3apsia. J[Ba MAaCCHBHBIX Tena nputsaruBaioT k cebe (sp)t u
(sp)~, a cnenoarensHo, u (sp)°. ITosToMy B IIpOCTpaHCTBE 0Opa3ylOTCs JBA TPAJUEHTA
KOHLIEHTPAIlMM DJIEMEHTApHBIX YacTHIl MpocTpaHcTBa. Kak ciieicTBHE, BO3ZHHKAIOT
IPaBUTALIMOHHBIC CUIIbI, HAIIPABJICHHbIEC TPOTHBOIIOJIOKHO STUM TPaJUEHTaM, CTPEMSIIIIHECs
cOJM3UTH ABA TeNa JUIsl YCTAHOBJICHHS PAaBHOBECHUS ITyTEM BBIPABHUBAHUS KOHLEHTpPAIMU
AJIEMEHTAPHBIX YaCTHIl MPOCTPAHCTBA. [ paBUTAIIMOHHOE II0JIE ONPEJNENseTCs] TPaJUeHTOM
(sp)° mpocTpancTBa. YeM MaccHBHEE TEJNO, TEM CHIbHEE TpaBUTAlMs. | PaBUTAIMOHHBIE
CHJIBI HANpaBJICHbI MO JIMHUH, COENUHSIONIEH LEHTPhl MacC OBYX TeJ, TO €CTh SBISIOTCS
LEHTPAIbHBIMH.

Mexny paBHOBECHBIMH CHUCTEMaMH (4acTHLIAMM, TeJIaMH) H  PaBHOBECHBIM
MPOCTPAHCTBOM TaKKe CYIIECTBYeT paBHOBecrue. OHO HapymIaeTcs, €CIIM CHCTEMa SIBIISETCS
HeWHepIHanbHOH. B 3TOM ciydae oOHa OKa3bIBaeT [IUHAMHYECKOE BO3JCHCTBHE HA
npocTpaHcTBO. [lyii  yCTAHOBJIEHHMS paBHOBECHS IPOCTPAHCTBO BO3JCHCTBYET Ha
HEeWHepIHaNbHyl0 cucTeMy. Kak ciencTsue, BO3HHMKAIOT cuiibl nHepiuu. OHU SIBISIOTCS
CHJIaMH TIPOCTpaHCTBa [7]. B oTimuMe OT TpaBUTAMOHHBIX CWJI, CHJIBI WHEPIHU HE
SIBJISIFOTCS LICHTPAIbHBIMK U MOTYT JISHCTBOBATh B JIIOOOM HarpasieHuH [8].

Ilon neiicTBMeM cui HpocTpaHCTBA ()OTOHHBIE 3JEKTPOHBI, NMPOTOHBI, HEHTPOHEI, a
tarke y° u v0, BbUIETAs M3 ATOMOB, YCKOPSACH, BHKYTCS 110 BUHTOBBIM criMpasm. Taxke
MEepEeMEIIAIOTCs YCKOPEHHBIE aTOMbl M MOJIEKYJBL. Y CKOPHTENb 3apsDKEHHBIX YacCTHIL
CIOCOOCTBYET WX JBMXKEHHIO 110 BHHTOBBIM cHHpajsM. [Ipuuem 3TO JBHIKEHHE BCeria
HAaIpaBJIeHO 0 BEKTOPY ycKopstoieil cuibl. [locne npekparineHus ee ASHCTBUSI 4aCTHIIbI
JIBIDKYTCS B TIPOCTPAHCTBE 110 BUHTOBBIM CITUPAJISIM C TIOCTOSIHHBIMUA MOJIYJISIMUA CKOPOCTEH.

YacTuipl mepeMelaroTcss B IMPOCTPAHCTBE 10 CIUPATBLHO-BUHTOBBIM TPACKTOPHUSIM
O6nmaromapst >QQeKkTy BUXPEBOTO IBWKEHHs. DTO HEMHEPUMAJIbHBIH Ipolecc, KOTOPBIH
MPOUCXOJUT TPH YCKOPEHHOM [BIDKCHHUHM YacTHL. VI3BECTHO, YTO KOT/a MOJICKYJIBI
YCKOPSIIOTCS, TO OHHU JIBMXKYTCS 110 BHHTOBOH CITHpalii B CTOPOHY HANPAaBJICHHS JBHXKCHUS
(yckopenwust). Tak, ropsiunii BO3AyX OT MOKapa, YCKOPSSICh BBEPX, ABWKETCS MO BUHTOBOM
crnpaiy, oopa3ys BUXpeBoi cmepd (puc. 4).

DddeKT BUXPEBOro IBUKEHHS CBS3aH C HEHMHEPIUAIBHBIMH CHJIAMH — CHIIAMU
mpoctpanctBa [7]. OHM JeHCTBYIOT Ha YCKOPEHHYIO (HEWHEpIHAaIbHYI0) YacTHILy,
3acTaBiIsAs e JABHTaThbCs MO TPACKTOPWUH BUHTOBOW cnmpayu. HaGmiomaercs m oOpaTHBII
HemHepuHuanbHeIi 3¢ddekr. I[lpum BUXpeBOM IBIKEHWM 4YacTHIl HAa HUX JEHCTByeT
yCKOpSIOIas HampaBlieHHasi cuiia mpocTtpancTBa [7]. Ee aeiicTBre MOKHO HAOIIOAATH MPHU
TOPHaJ0 W TPU BPALICHUU BOJBl B CTEK/SIHHOM CTakaHe, Ha JIHE KOTOPOTO HaxOJsTCs
YacTHIBI TsDKesee BoAbl. [Ipn 3TOM 3TH 9acTHIBl HOAHUMAIOTCS BBEPX, COOMpasich B BUXPb,
1o LeHTpy crakaHa (puc. 5). [Ipuuem, yem Oosblile TaHTeHIMAIbHAs CKOPOCTh YacTHII, TEM
CHJIbHEE IPOCTPAHCTBO C)KUMAeT MX CIHPAIbHO-BUHTOBOE JIBIDKCHHWE, YMEHBILIAs €ro
JaMeTp.



Puc. 5. Buxpegoe osudicenue uacmuy msioiceiee 6000l npu ee epaujeHuu 6 CMeKIAIHHOM CmaKkame.

I'paBuTanms OMUHAKOBO NEHCTBYeT Ha (POTOHHYIO M HEHTPUHHYIO MATEPHIO, TaK Kak
IIEpEHOCYNKAMH TPABUTALMOHHOTO B3aMMOAeHCTBHS ABistoTcs (sp)°. DKcrnepHMeHTANbHO
YCTaHOBJICHO, YTO B MOMEHT CMEPTH YCIIOBEUECKOTO Teja, IMOCIe BBIXOJA TYIIM U3 Tela,
4yesnoBeK co cpeaHuMm BecoMm 70 kr craHoBuTcs jierde B cpenHeM Ha 0,007 xr [9]. Orto
o3HavaeT, yTo mMacca aymu uenoeka B 10000 pa3 menblue, yem Macca ero tena. CoriacHo
Bubnuu, nyma yemoBeka momoOHa ero Teny. Toraa MOXHO TPUHSITH, YTO KOJHYECTBO
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(DOTOHHBIX HJIEKTPOHOB, MO3UTPOHOB, MPOTOHOB M HEHTPOHOB YEJIIOBEYECKOrO TEJIa PABHO
YUCIAY HEUTPOHHBIX SIEKTPOHOB, MO3UTPOHOB, MPOTOHOB M HEHTPOHOB UENIOBEUECKOU
nqyu. B aTom cityuae macca HEHTPUHHBIX 3J€KTpoHA WM no3utpoHa B 10000 pa3 MeHble
Macchl (POTOHHBIX DJEKTPOHA MM TIO3MTpOoHa. Macca potona (y°) mpuMepHO paBHa Macce
neiitpuro (v°), a GOTOHHBIH 371EKTPOH COCTOMT U3 10° ¢oronoB. Tormga MOXHO CUHTATB,
9TO HEUTPHUHHBINA 37eKTpoH cocTouT U3 100 mHelitpuHo. M3 Takoro xoamuecTBa HEWTPUHO
COCTOUT U HEUTPHUHHBIN NTO3UTPOH.

Ecnu cumrath, 4TO HEHTpPHHHBIE NPOTOH M HEUTPOH HMMEIOT CTPOEHHE, MOJ00HOE
(hOTOHHBIM IIPOTOHY U HEUTPOHY, TO Macca aToMa HEUTPUHHOW MaTepuH Oy/AeT MPUMEPHO B
10000 pa3 MeHbIIIE MacChl HOJOOHOTO aToMa (POTOHHOW MaTEPHH.

Hefitpunnas matepus B 10000 pa3 nerde ¢oronHoi. IlosToMy HeWTpuHHAs MaTepus
3HAYNUTEIHHO MCHBINEC MOABEP)KCHA BO3ACHCTBUIO TpaBHTANUH, 4YeM (oToHHas. OTo
MO3BOJISIET TeNlaM JyXOBHOM MaTepHUU 3HAYUTEIBHO JIErde IepeMelaTbcss B IPOCTPAHCTBE,
yeM NOJOOHBIM TellaM BemlecTBeHHOH Matepuu. Ilpmmepom cimyxatr HJIO, kortopsie
SBIIAIOTCS TelaMu (0O0beKTamMu) AyXOBHOTO Mupa. OHH MOTYT UMETh JIeTKHE OOOJIOYKH U3
BEIIIECTBEHHOI MaTepuu U ObITh BUAMMBIMU WJIM HEBUIUMBIMHU IS UEJIOBEUECKUX IJIa3.

3ak/roueHne

Ha ¢usnueckom ypoBHe BcesnenHas coctout u3 GpoToHHOW (BELIECTBEHHON) MaTepHH,
HEUTPUHHON (AyXOBHOM) MaTepuH M IPOCTpaHCTBA. BceneHHas sABISAETCA PaBHOBECHOM
(cTaOuiapbHON) TEPMOAMHAMMYECKOH CHUCTEMOH, CYIIECTBYIOIIEH BEYHO, TO €CTh HE
UMEIOIIEH HU Havyalla, HU KOHIA.

DJeMEeHTapHBIMH CTPOUTENBHBIMA YaCTHIAMU (DOTOHHOW MAaTepUM SIBISAIOTCS (HOTOHBI
y*, vy, v°, a snemenrtapubivu ceszyrommmu — (sp)” u v°. U3 HUX cOCTOAT (OTOHHbIE
3IEKTPOH, MO3UTPOH, IPOTOH, HEUTPOH, aTOMHBIE Apa, ATOMBI.

DIIEMEHTAPHBIMU CTPOMTENBHBIMU YACTUIIAMH HEWTPUHHOW Marepun sBistores v, v,
v°, a anemenTtapubIMu cBszyrommMu — (sp)* 1 y°. Y3 HUX cOCTOAT HEHTPUHHBIEC 3IEKTPOH,
MO3UTPOH, IPOTOH, HEUTPOH, ATOMHBIE pPa, AaTOMBI.

DJIEMEHTAPHBIMU CTPOMTENBHBIMA YaCTHIIAMM MPOCTpaHCcTBa sBisitores (sp)~, (sp)™,
(sp)°. U3 HMX COCTOAT >J€MEHTapHble 4YacTHIBl (DOTOHHOW MaTepuM W HEWTPHHHOM
Matepun, kotopas B 10000 pa3 srerue poTOHHOH.

[TepeHOCYMKaMK 3IEKTPOMArHUTHOTO B3aUMOIEHCTBHS SBISIOTCS HE GOTOHEL, a (sp)* u
(sp)~ mpoctpaHcTBa. DIEKTPOMATHUTHBIC CHJIBI SIBISFOTCS PE3YIbTATOM CTPEMIICHHSI
MIPOCTPAHCTBA YCTAHOBUTH CBOE PABHOBECHOE COCTOSIHUE.

[TepeHOCYNKOM T'PABUTALMOHHOTO B3auMojeiicTBus sistorcs (sp)° mpocrpaHcTBa.
['paBUTalMOHHOE TIOJE OTNpenensercs rpaauentom (sp)° mpoctpanctsa. ['paBUTalMOHHBIE
CHJIBI SIBJIIIOTCSI PE3yNbTAaTOM CTPEMIICHHUS] MPOCTPAHCTBA YCTPAHUTh 3TOT I'PAAMEHT IS
YCTaHOBJICHHS CBOETO PABHOBECHOTO COCTOSIHUSI.

HeunepnuanbHas cucteMa OKa3bplBa€T AMHAMHMUYECKOE BO3ICHCTBHE Ha IPOCTPAHCTBO.
JUis  ycTaHOBNIEHUS paBHOBECUs IPOCTPAHCTBO BO3ICHCTBYeT HAa HEMHEPLUAIBHYIO
cucremy. Kak cneactsue, Bo3HMKalOT cuiabl uHepuud. OHM  SABISIOTCA  CHIIAMU
OpOCTpaHCTBAa. B oTnuMuMe OT TIpaBUTAlMOHHBIX CHJI, CHJIBI HMHEPLUUH HE SBISIOTCS
HEHTPAILHBIMHA ¥ MOT'YT JICHCTBOBATH B JTFOOOM HalpaBJICHHH.
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TEXHUYECKHE HAYKHA

HAHOCTPYKTYPHASI KPUCTAJUIN3ALISA OCHOBHBIX
JINTEVMHBIX CILJIABOB
Crenenko B.1O.

Cmeyenxo Braoumup FO3eghosuy — 0okmop mexnuueckux Hayx,
2. Moeunes, Pecnybnuka benapyco

Annomayusn: cmamovs cocmoum u3 0ecimu  paz0enos, U3NONCEHHbIX 6 KpAmKou
CMUXomeopHol hopme, O 1yuule2c0 NOHUMAHUSL NPOOLEMbl KPUCMALIUIAYUU DACHIABOS
JUMeNHbIX  Cniaeos.  Beposmnocmb  00paszosanuss 6  MemanIUYecKux — pacnidaeax
cmamucmuyeckux Kiacmepog pasua nymio. Ilosmomy npu niasneHuu 1umetinbix Cnidaeo8 ux
MUKPOKPUCMAILTBL PACNAOAIOMCSL HA HAHOKpUcmaivl. OHu A67AI0MCs MepMOOUHAMUYECKU
CMAOUTLHBIMU  DNEMEHMAPHBIMU  PAGHOBECHLIMU  Kpucmaitamu. M3 Hux cocmosm, 6
OCHOBHOM, MemaiudecKue pacniagsl. VX Kpucmaiiuzayus seisemcs HaHOCMpPYKMYPHbIM
npoyeccom. OH Hauunaemcst ¢ 00OpPA3068aHUs CIPYKMYPOOOPAZYIOWUX HAHOKPUCMALILOS.
Onu 06beQUHAIOMCST 8 YeHMPbl KPUCMALIUZAYUY MEMALIUYECKUX PACNIa8o8. dmumu
YeHmpamu A6NIIOMCs. He HeMeMAIUYecKue KIIOYeHUs], d HaAHOCMPYKMYPHble ACCOYUAYUL.
OCHOBHBIMU DTIeMEHMaMU 0eMOOUDUYUPOSAHUSL CIPYKILYPbL TUMEHbIX CNLABO8 SGISIIOMCSL
MOJEKYJIAPHBLL 6000pP00 U AMOMbL KUCIOPOOa U 6000poda. Moouguramopsr ymeHvuiarom
KOHYEeHmMpayuu  0eMoOUQuUyuUpyIowux — djiemMenmos. Omom  npoyecc — yseauyusaem
KOHYEHMPAyulo  Yeumpos  KPUCMaiiu3ayuy  JUmMeuHbIXx  CHAa6o8 U NOGbluldem
UHMEHCUBHOCTb KPUCMALIUZAYUU MEMATIUYECKUX PAcnaasos. Ilosviuennas ckopocmy ux
3ameepoesanust CHudxcaem 3MHOeKkmueHocms O0etcmeusi 0eMoOUPUYUPYIOWUX INEMEHMOE
npU KPUCMALIUAYUL MUKPOKPUCMALIO8 OCHOGHBIX TUMELHbIX CHIABOS.

Kniouesvle cnosa: kpucmaniuzayusi, MemaliuYecKue pAcniagsl, Jumelinble CHIAGbI,
HAHOKPUCMAILTbL, 0eMOOupuyupyrowue iemeHmsl, MOOUQDUKAMOopbl.

NANOSTRUCTURED CRYSTALLIZATION OF MAIN CASTING
ALLOYS
Stetsenko V.Yu.

Stetsenko Vladimir Yuzefovich — Doctor of Technical Sciences,
MOGILEV, REPUBLIC OF BELARUS

Abstract: the article consists of ten sections, set out in a brief poetic form, to better
understand the problem of crystallization of foundry alloy melts. The probability of
formation of statistical clusters in metal melts is zero. Therefore, when casting alloys are
melted, their microcrystals decay into nanocrystals. They are thermodynamically stable
elementary equilibrium crystals. They consist mainly of metal melts. Their crystallization is
a nanostructured process. It begins with the formation of structure-forming nanocrystals.
They combine into centers of crystallization of metal melts. These centers are not non-
metallic inclusions, but nanostructural associations. The main elements of demodulating the
structure of foundry alloys are molecular hydrogen and oxygen and hydrogen atoms.
Modifiers reduce the concentrations of demodifying elements. This process increases the
concentration of crystallization centers of casting alloys and increases the intensity of
crystallization of metal melts. The increased rate of their solidification reduces the
efficiency of the demodifying elements in the crystallization of microcrystals of the main
casting alloys.

Keywords: crystallization, metal melts, casting alloys, nanocrystals, demodifying elements,
modifiers.
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1. CTpykTypa MeTa/lIMYeCcKUX pacniasBoB [1, 2].

U3 yero cocTosT MeTaJNINYECKUE pacIiiaBbl?
T'oBOpPAT, YTO U3 CTATUCTUYECKUX KIIACTEPOB.
Ho knacrep — He cTaOWIBHBIN HAHOKPUCTAILI,
KnactepoB HUKTO 1 HUKOT/Ia HE OTIPEAETISIL.

UtoOsI MOHATH POPMUPOBAHIE KIACTEPOB,
Pemaem cooTBeTCTBYIOIIEE YPaBHEHHUE.
[Noy4yaem: BEpOSTHOCTH HX 00pa3oBaHHs
B pacruiaBax uMeeT HyJIeBOE 3HAUCHUE.

[pu MaOYTI0BOM PacCesiHUU HEHTPOHOB

B pacnnaBax oOHapy>keHbl HAHOKPUCTAILIBI.
PeHTreHOrpaMMbl HAHOMIOPOIIIKOB METAJLIOB
Takue ke Kak y MEeTAIUTHYECKUAX PACILIABOB.

B nporuecce nnaBneHus METalIoOB U CIIaBOB
AtoMusupyeTcs Bcero 4% MHKPOKPUCTAILIOB,
OcrayipHBIe PacHagalOTCsl HA HAHOKPUCTAIIIBI.
W3 HUX COCTOST METAININIECKUE PACIIIABEI.

CormacHo TCPMOANHAMHNYCCKUM pacucTaMm,

B MmeTammaeckux paciiaBax HaHOKPHUCTAJJIbL
SIBasroTCs TEPMOJUHAMUYICCKU CTaOMIbHBIMHU
SHGMEHTapHBIMI/I PaBHOBECHBIMH KpUCTAJIIaMH.

IIpu nuThe, CTAOMIIBHOCTH M YCTOMYHBOCTH B
MeTanmueckux paciuiaBax HAaHOKPHCTAIIOB
ITo3BoJsIeT MOHATH UX MEXaHU3M U OOBSCHUTH
CTpyKTypHYIO HACIE€ACTBEHHOCTD CILIABOB.

HanocTpykTypHOE CTpOECHHE pacIIaBOB
[To3BosnsieT MOHATH MPOIECC KPUCTAIUTN3AIHH.
LlenTpamu KpHCTAIUTU3aINH MUKPOKPHCTAIIOB
SIBIISIOTCS. HAHOCTPYKTYPHBIE aCCOLMALINH.

2. HaHOCTPYKTYpHAasi KPHCTA/UIN3AIMS METAILIMYECKUX PacijiaBos |3, 4].

Kpucrannuzanuus MeTaJsIM4ecKuX pacIjiaBoB,
B ocHOBHOM, — HAHOCTPYKTYpPHBII Ipolece.
OH cBsI3aH ¢ AeCTBUEM HAHOKPHUCTAIIOB,

K koTOphIM mposBisieTcss O0NBIION HHTEPEC.

Kpucrammmsanus MeTaJuIM4ecKUX paciulaBOB HAYHMHACTCS
O06pazoBaHUEM CTPYKTYPOOOPa3yIOIUX HAHOKPHUCTAIIIOB.
OnHM 00BEIMHSAIOTCS B LIEHTPBI KPUCTAJUIM3ALUH PACIIaBOB,
Ha Hux mpoucxoaut hopMupoBaHre MUKPOKPHUCTAILIOB.
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LICHTpaMI/I KpUCTaJllIN3alilul MUKPOKPUCTAJLIIOB,
HpI/I 3aTBCPACBAHUN MCTAJUIMYCCKUX PACILUIaBOB,
SIBISIOTCSA HE HEMETAJINUECKHUE BKJIIIOUCHUA,

A O6pa3OBaHI/IH, COCTOAIINE U3 HAHOKPUCTAJJIOB.

B kpucTanmmzannu MeTaNIMIECKUX PACIIIIaBOB
CyIIecTBYIOT 3aTpyIHUTEIBHBIE MOMEHTHI.
DopMHUPOBAHHIO IIEHTPOB KPUCTATLIH3ALUH
MemaroT MOBEpXHOCTHO-aKTHBHBIE 3JIEMEHTHI.

ATOMBI KHCJIOPOJIa ¥ BOJIOPO/Ia PACIIIIABOB
SIBnsrOTCS 3NMEMEHTAMU JIeMOAN(DUKALINH.
OHuM a7copOUPYIOTCS Ha HAHOKPHCTAILIaX
U 3aTpymHSIOT MPOIecC KPUCTATLTU3AIIHH.

Moanduuupyromiye BeecTBa UCIob3yoT
Jl1g n3Menp4YeHnsT MUKPOKPHCTAIIIOB CIIJIABOB.
OTH BelecTBa YMEHBINAIOT KOHLEHTPALIN
JeMomudumpyromux 3JeMEeHTOB PacIIaBoB.

CHIDKeHNE KOHIEHTPALUH aIcOpOMPOBAaHHBIX
ATOMOB KHCJIOpO/Ia U BOAOPO/a B paciiaBax

IToBbImaeT MHTEHCUBHOCTh KPUCTAJUIIM3ALINY,
Uro n3MenbpyaeT MUKPOKPUCTAILIH B CIIIABAX.

3. HaHOCTPYKTYpHasi KPUCTALIH3AaNUs CHIYMHHOB [5, 6].

CI/IJ'IyMI/IHI)I — 3TO JOIBTCKTUYCCKUC, DBTCKTHUYCCKUC,
3a’BTCKTHYECKHE AJTFOMUHHUEBO-KPEMHHEBBIC CIIJIABHI,
KOTOpBIe IIpU IJIABJICHUHW pacaaaroTCsa, B OCHOBHOM,
Ha amromuHneBbie KPEMHUEBbIC HAHOKPHUCTAJIBI.

Kpucrammmsanus cuiryMHHOB — HAHOCTPYKTYPHBIH Tporiecc,
B KOTOpOM OCHOBHYIO POJIb BBITIOJIHSIOT HAHOKPHCTAIUIBL.

W3 Hux GOpMHUPYIOTCS JOABTEKTHUECKUE, 3a9BTEKTHYECKHE,
OBTEKTHUECKUE ATTFOMHHHEBO-KPEMHHUEBbIE MUKPOKPHUCTAIIIIHL.

ATOMBI BOOPO/IA B I0IBTEKTHUECKUX CHITyMHUHaX
SIBNIAIOTCS. OCHOBHBIMU JIEMEHTaMHM JEeMOAN(DUKAITIH.
AncopOupysich HAHOKPHCTAIIJIAMH aTFOMUHHS, BOJIOPOJT
CHmkaet 3()(peKTHBHOCTH NpoLiecca KPUCTAIITH3ALHH.

MOHGKyJ’IBI BOJOPOJa B 3BTCKTUYCCKUX CUITYMHUHAX
SIBISIOTCS OCHOBHBIMU DJIEMEHTAMHK Z[eMOI[I/I(I)I/IKaHI/II/I.
BI)IHCJ'ISIHCB Ha BETBAX MHUKPOKPUCTAJIJIOB aJIIOMUHUA,
BO}IOpO}l CHWXXACT NHTCHCUBHOCTb KPUCTAJJIN3AIIUH.

ATOMBI KHCJIOPOAA B 3a3BTEKTUYECKHUX CHITyMHHAX

SIBIIAIOTCS. OCHOBHBIMU 3JIEMEHTAMH JEMOAN(UKAITIH.
AncopOupysich HAHOKPHCTAITIAMHA KPEMHHS, KHCIOPOJ
CHmxaeT 3()(heKTHUBHOCTH MPOIIECca KPHCTAIIH3AINH.
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MOHI/I(i)I/IKaTOpLI AITIOMUHHUECBO-KPEMHHUECBLIX CIIJIABOB
CHIKAIoT KOHIICHTpAaluu 3JICMCHTOB HCMOI{I/I(l)I/IKaHI/II/I,
[ToBpImaroT KOHICHTpAalu HAHOKPUCTAJIJIOB aJIIOMUHUS,
erMHI/Iﬂ, yBCIIM4YMBasi UHTCHCUBHOCTD KPUCTAJIJIM3AalIUH.

[oBBIIEHHAs: CKOPOCTH 3aTBEPICBAHHS CHIIyMHHOB
[pensaTcTBYET NEHCTBUAM 3JIEMEHTOB AeMOIU(DUKALIUH,
YBennunBaeT KOHIEHTPALHMIO IEHTPOB KPUCTAJUTU3ALHH,
[ToBsImast 3 peKTHBHOCTH TpOIIecca KPUCTATUTH3AIIIH.

4. HaHOCTPYKTYpHasi KPUCTALJIU3ALMA YIJIePOAUCTHIX cTaJjeid [7, 8].

PacnnaBbl B OCHOBHOM COCTOSIT N3 HAHOKPHCTAJUIOB,
[ToaTOMy MUKPOKpPHUCTAIITHI O-heppuTa U ayCTEHUTA,
B pesynpraTe maBneHus yriaepoaucThIX CTale,

PacnagaroTcs Ha HAHOKPUCTAIUIB Jkelie3a U rpadura.

B yrnepoamcThIX cTaysix HAHOKPUCTAJUIBI MapraHia
U xpemHNs — necynbpypaTopbl U paCKUCTUTEIH,

A HaHOKPHCTAIUIBI )KeJie3a U TpaduTa B paciuiaBax
YTIepoAnCThIX cTanei — CTPYKTYpooOpa3oBaTeH.

VY KpucTaIHU3aIMy PacIUIaBOB yrIIEPOTUCTHIX CTaTCH
JI0BOJIBHO TpOCTasi HAHOKPUCTAIUTNYECKAS IPUPO/IA.
Bce MukpokpucTaiibl 3-heppura Win aycTeHUTa
O06pa3yroTcs U3 HAHOKPHUCTAJUIOB JKelle3a U yriiepoa.

ITpu C < 0,5% 13 HaHOKPUCTAIIOB JKele3a U rpadura
OO6pazyroTcst IeHAPUTHBIE MUKPOKPHUCTAILTBI O-(eppura.
IIpn 0,5 < C < 2% 13 HAHOKPHUCTAIUIOB Kene3a u rpadura
O6pa3yroTcs AIeHAPUTHBIE MUKPOKPHUCTANIBI AyCTEHUTA.

Mouekysl BOIOPOa B YIJIEPOJUCTHIX CTAJSIX CITYKAT
OHUMH U3 OCHOBHBIX 3JIEMEHTOB JAEMOIU(PUKAIINH.
Brigenssice Ha neHnpurax o-heppuTa U ayCTEHUTA,
Bopopon cHmxkaeT 3pQpEeKTUBHOCTh KPUCTAIIIM3AIIH.

ATOMBI KHCJIOPO/Ia U BOAOPO/a B YIIEPOANUCTHIX CTAIAX
SIBIISIIOTCSL OCHOBHBIMU 3JIEMEHTaMH IEMOAN(PHUKALINH.
AncopOupysick HAHOKPHCTAJUIAMH JKeJie3a U rpadura,
Kucnopoa u Bogopos npensTCTBYIOT KpUCTAJUIM3ALUU.

MOHI/I(I)I/IIII/IpyIOHII/IC BCLICCTBA YITICPOJUCTBIX craieu
CHmKaoT KOHIICHTpAUH 3JICMCHTOB }leMO)II/I(bI/IKa[H/II/I,
IToBwImaroT KOHICHTpAaWIO HAHOKPUCTAJIOB XKEJIC3a

4! YBEJIIMYMUBAIOT MHTCHCUBHOCTH KPUCTAJIJIU3allUHU.

16



5. HaHOCTPYKTYpHasi KPHCTAUIH3AIHS CePbIX YYTYHOB [9].

PacriaBel B OCHOBHOM COCTOSIT M3 HAHOKPHCTAJIIOB,
[TosTOMY MUKpOKpHUCTAILIBI IpaduTa U ayCTEHNUTA,

B pesynbraTe miaBieHus CEphIX YyTYHOB, B OCHOBHOM,
Pacrmagarorcst Ha HAHOKPHUCTAJLIBI XKeJe3a U rpaduTa.

[Ipn xKpucTaNIM3aIK CEPBIX IyTYHOB OCHOBHYIO

Postb BBIMOMHSIOT HAHOKPHUCTAILTBI JKeJie3a U rpadura.
W3 xoTOpBIX popMHUpyeETCS 3BTEKTHKA, COCTOSIIAS U3
JIeHAPUTHBIX MEUKPOKPHUCTAIIIOB TpauTa 1 ayCTEHUTA.

MoekyIspHBIH BOJOPOJ B CEPIX YyTYHAX CIIYKUT
OHUM U3 OCHOBHBIX JIEMEHTOB JAEMOIU(DHKAIIHH.
Briienssce Ha BeTBAX MUKPOKPHUCTAIJIOB ayCTCHHUTA,
Bomopon cHmkaet 3 PeKTUBHOCTh KPUCTATLTU3AIIHH.

ATOMapHbIe BOJOPOJ M KUCIOPO B CEPBIX Uyr'yHAaX
SIBISAIOTCS OCHOBHBIMH 3JIEMEHTaMHU AEMOAN(PHUKALINH.
AncopOupysick HAHOKPHCTAJUIAMH JKeJie3a U rpadura,
Bopopon n kucinopo NpensTCTBYIOT KpUCTAJUTN3AIHN.

Moauduuupyroiue BenecTBa B CEPhIX 4yryHax

CHWKAIOT KOHIICHTPAIMH dJIEMEHTOB IeMOIN(DHUKALINY,
VYBeNMYMBAOT KOHIICHTPAIIUH HAHOKPUCTAILIIOB XKelie3a
U rpadwura, MoBbIIIas HHTCHCUBHOCTh KPUCTAJLTU3AIIHH.

ATOMBI MarHus B CEpBIX YyI'yYHaX aKTHBHO CBSI3BIBAIOT
AncopOupoBaHHbIA KUCIOPOA IpaduTHOTO AeHApUTA,
[NoBbImas pa3BeTBICHHOCTh MUKPOKPUCTAILUIOB rpaduTa,
Yro criocoOCTByeT 00pa30BaHMIO MIAPOBUAHOTO rpadura.

6. HanocTpykrypHasi KpucTaiu3anus 6eJsIx 4yryHos [10].

PacriaBel B OCHOBHOM COCTOSIT U3 HAHOKPHCTAJLIOB,
ITosTOMy MUKPOKPHCTAIJIBI AyCTEHUTA U [IEMEHTHTA,
B pesynbraTe mnaBiaeHus 6€IbIX YyTYHOB, B OCHOBHOM,
PacniagaroTcss Ha HAHOKPUCTAIJUIBI JKelie3a U rpadura.

IIpu kpucTanmu3anyst 6eIBIX YyTYHOB OCHOBHYIO

Potb BBINONHSIOT HAHOKPHUCTAIUTBI JKeJie3a U rpadura.
W3 Hux hopmupyeTcs 9BTEKTHKA, KOTOpast BKIIOYaeT
JleHIpUTHBIE MUKPOKPUCTAILIBI IEMEHTUTA, AyCTEHUTA.

MoneKkynspHBIA BOIOPO. B OCIBIX YyTyHAX CITY)KUT
OnHUM U3 OCHOBHBIX 3JIEMEHTOB JIEMOTU(UKAIIHH.
Brigensisich Ha BETBSIX MUKPOKPUCTAIIIOB ayCTEHUTA,
Bonopon camkaeT 3 PpeKTUBHOCTh KPUCTAILTU3AIINH.

AToMapHbIe KUCJIOPO U BOJOPOJ B OEIIBIX YyTryHaxX
SIBISIFOTCSL OCHOBHBIMH DJIEMEHTAMU JAEMOIU(PUKAITNH.
AncopOupysich HaHOKpHCTAIaMH TpaduTa U Kelesa,
Kucnopoa 1 Bogopo npensiTCTBYIOT KPUCTAILTU3ALUY.
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Monuduuupyromme COSAMHEHIUS B OCITBIX YyTyHAX
CHMKAIOT KOHIICHTPAIIMH JJIEMCHTOB IEMOIU(DHUKALINY,
VYBeaMunBalOT KOHIEHTPALMKM HAHOKPUCTAIIJIOB XKeJje3a,
I'padura, moBkIIIAs HHTCHCUBHOCTH KPUCTAJUIH3AIINH.

[oBBIIICHNE CKOPOCTH 3aTBEPICBaHUs OCIIBIX YYTYHOB
[pensaTcTBYET NEHCTBUAM 3JIEMEHTOB AeMOIU(DUKALIUH,
YBennuuBaeT cTabMIBHOCTh 00pa30BaHMs IEMEHTHUTA,
[ToBsImast 3 peKTHBHOCTH TpOIIecca KPUCTATUTH3AIIIH.

7. HaHoCTpPYKTYpHasi KPUCTALIU3ALUsI MATHHEBO-aTIOMHUHUEBBIX cIUIaBoB [11].

PacmnaBbl B OCHOBHOM COCTOSIT U3 HAHOKPUCTAIIIOB,
IToaTOMYy cyImiecTBYIOLINE B CIIJIaBaX MUKPOKPHUCTAILIBI,
[Ipu nnaBneHNN MarHUEeBO-aJTIOMUHUEBBIX CILIABOB,
Pacnamarorcs, B ocHOBHOM, Ha M@ u Al HaHOKpHCTAILIBL.

[Ipn xKpucTaNIM3ai MarHeBO-aJIIOMUHIEBBIX CIUIaBOB
[IpeoGnanatoT MarHueBbIe U AIIOMUHUEBBIC HAHOKPHCTAIUIBL.
W3 aux o nnddy3noHHO-HAHOCTPYKTYPHOMY MEXaHU3MY
DopMHUPYIOTCS MarHHEBO-aTIOMUHUEBBIE MUKPOKPHCTAILITHI.

MoJiekyIbl BOIOPOAa B MATHHECBO-ATIOMUHHUEBBIX CILJIABaX
CnyXat OJTHUMH U3 OCHOBHBIX 3JICMEHTOB JIEMOIUPUKAIIH.
Beienssch Ha JCHIPUTHBIX MUKPOKPHUCTAILIAX O-(ha3bl,
Bomopon cHmkaet 3 PeKTUBHOCTD KPHCTAILTH3AIIHH.

ATOMBI BOZIOPO/Ia B MArHUEBO-AJTFOMHHHEBBIX CIIIaBAaX
SIBIISIIOTCSL OCHOBHBIMH 3JIEMEHTaMHU IeMOAN(PUKALINH.
AncopOupysick HAHOKPHCTAJIIAMH MAarHUS U alTFOMHUHHUS,
ATOMapHBI BOJOPOJI MPETATCTBYET KPUCTAIUIN3AIINH.

MonudukaTopbl B MarHUEBO-ATFOMAHUEBBIX CILIABaX
CHMKAIOT KOHIICHTPAIMH dJIEMEHTOB IeMOIU(DHKAIINH,
YBenu4MBarOT KOHIIEHTPAIIMM HAHOKPUCTAJJIOB MarHus,
AJIOMUHUS, TIOBBIIIAs HHTEHCUBHOCTD KPUCTAITU3AIINY.

VBenuuenue ckopoctu 3arBepaeBanus Mg-Al crtasos
[IpensaTcTByeT ACHCTBUSIM 3JIEMEHTOB IEMOTU(PHKAIINH,
VYBenuuuBaet KOHIICHTPAIUIO ICHTPOB KPUCTAJLUIN3AIUH,
[NoBbimas 3¢ dexTHBHOCTH Mporiecca KPUCTALTH3ALNH.

8. HaHOCTPYKTYpHasi KPHCTAIN3AINA HUKeJIeBO-XPOMOBBIX CIIaBoB [12].

PacninaBel B OCHOBHOM COCTOSIT U3 HAHOKPHUCTAILIOB,
ITosTOMY cymIecTBYIONTHE B CIITIaBaX MUKPOKPHUCTAILITHI,
B peayanaTe TIJIABJICHU S HI/IKCHCBO-XpOMOBBIX CIIJIaBOB,
Pacmamarorcst, B ocHoBHOM, Ha Ni 1 Cr HAHOKPHCTAJLIBL.

[Ipu kpuCTaITU3AIIHA HUKEIEBO-XPOMOBBIX CIIIIABOB
IIpeobnanatoT HUKEIEBbIE U XPOMOBBIE HAHOKPHCTAIIBL.
W3 Hux no nudpy3noHHO-HAHOCTPYKTYPHOMY MEXaHU3MY
DOpMUPYIOTCS] HUKEIEBO-XPOMOBBIE MUKPOKPHUCTAILIIBL.
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MonekynspHblif BOJOPOJ B HUKEIEBO-XPOMOBBIX CILIaBaX
CIIy’KUT OJJTHUM M3 OCHOBHBIX 3JIEMEHTOB JEMOIU(PHUKAIIH.
Beigensisick Ha I€HIPUTHBIX MUKPOKpUCTAIIAX Y-(as3bl,
Bonopox camxaet 3 pekTHBHOCTh KPUCTAIITU3ALIH.

ATOMBI BOZIOPO/IA U KHCJIOPO/a B HUKEIIEBO-XPOMOBBIX
CrraBax — 3TO OCHOBHBIE 3JIEMEHTHI IeMOII(pUKAIINH.
AncopOupysich Ha HAHOKPUCTAJUIAX HUKEIS U XpoMa,

Bopopo/ 1 KHUCIOpOo MPEISITCTBYIOT KPUCTAIUTU3AIHH.

Monau¢uKkaTopsl HUKEIEBO-XPOMOBBIX CIUIABOB XOPOIIIO
CHIDKArOT KOHICHTPALMHU 3JIEMEHTOB AeMOIU(UKAIINY,
VBenn4uuBarOT KOHIEHTPAIUM HAHOKPUCTAJITIOB HUKEIS
U xpoMa, noBblIIas HHTEHCUBHOCTb KPUCTATU3ALHH.

VBenuuenue ckopoctu 3arsepaeBanus Ni-Cr criaBos
[IpensaTcTBYeT ACHCTBUSAM 3JIEMEHTOB IEMOTU(PHKAIINH,
YBenTUUMBAET KOHIEHTPALMIO ICHTPOB KPHCTAIUIN3ALINY,
[NoBbimas 3¢ pexTHBHOCTH MpoIecca KPUCTATITH3ALNH.

9. HanocTpyKTypHasi KpHCTALIH3ANMSA ATIOMHHUEBBIX Opon3 [13, 14].

PacninaBsl B OCHOBHOM COCTOSIT U3 HAHOKPUCTAJUIOB,
[TosTOoMy cymiecTByroLIME B CIJIaBaX MUKPOKPUCTAJLIbI,

B pesynbraTe miaBiacHus alFOMUHHEBBIX OPOH3, B OCHOBHOM,
PacnagaroTcst Ha MeHBIE U ATFOMUHHUEBBIE HAHOKPUCTAILIBI.

[Tpu kprcTaIUIN3AMY AJTFOMUHHEBBIX OPOH3 OCHOBHYIO

Ponb BEIMOMHAIOT MEAHBIE U ATFOMUHHEBBIE HAHOKPUCTAILIBL.
W3 Hux o nnddy3noHHO-HAHOCTPYKTYPHOMY MEXaHU3MY
DOpMHPYIOTCS MEHO-ATIOMUHAEBBIE MUKPOKPHCTAIIIIBI.

MouteKyIisl BOIOPO/Ia B aIFOMHHUEBBIX OPOH3aX CITyKaT
OIHMMH M3 OCHOBHBIX 3JIEMEHTOB JIEMOAU(DHKAIINH.
Beigensisich Ha IeHIPUTHBIX MUKPOKpUCTAIIAX o-(asbl,
Bonopox camxaet 3 pekTHBHOCTh KPUCTAIITM3AIUH.

ATOMapHBIH BOOPOJI B ATFOMHHUEBBIX OpOH3aX
SIBnsieTCsl OCHOBHBIM DJIEMEHTOM JIEMOIU(PHUKALIIH.
AJnicopOupysICh HAHOKPUCTAIIIIAMH MEJTU ¥ alTIOMUAHUS,
ATOMapHBI BOJOPOJI PETISITCTBYET KPUCTAJUIN3AIINH.

MOHI/I(I)I/IIII/IpyIOHII/IC BC€IICCTBA B AJIIOMHUHUCBBIX 6p0H3ax
CHIKAoT KOHIICHTpAaluun 3JIEMCHTOB HCMOHI/I(i)I/IKaIII/II/I,
VBeauuuBaoT KOHICHTpAallu HAHOKPUCTAJIJIOB MC/IH,
AJ'[IOMI/IHI/IH, MOBBIIIAA THTCHCUBHOCTH KPUCTAJLIIU3AIUH.

Bricokast CKOpOCTh 3aTBEpAEBAaHHS ATFOMUHUEBBIX OpOH3
[IpensaTcTBYyeT AEUCTBHUIM DIEMEHTOB IeMOAU(DHUKAIUH,
VYBenuuuBaet KOHIICHTPAIUIO ICHTPOB KPUCTAJUIN3AIUH,
[ToBsImas 3 GeKTUBHOCTH IPOIIecca KPUCTATUTH3AIIIH.
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10. HaHOCTPYKTYpPHas KPUCTAIIN3AaIMsA 0JIOBSIHHBIX Opon3 [13, 14].

PacnnaBel B OCHOBHOM COCTOSIT U3 HaHOKPUCTAJLJIOB,
H03TOMy CYIIECTBYIOIIUEC B CIJIaBaX MUKPOKPHUCTAJJIbI,
B PE3YIbTATC IJIaBJICHUS OJIOBAHHBIX 6p0H3, B OCHOBHOM,
Pacnaz[a}oTc;{ Ha MEIHBIC U OJIOBSIHHBIC HAHOKPUCTAJIJIBI.

[Ipn xpucTanIM3ayy OJOBSIHHBIX OPOH3 OCHOBHYIO

Postb BBIMOMHSIOT MEAHBIC U OJIOBSHHBIE HAHOKPHCTAILIBI.
W3 aux o nnddy3noHHO-HAHOCTPYKTYPHOMY MEXaHU3MY
DopMHUPYIOTCS METHO-0JIOBIHHBIE MUKPOKPHCTAIUIBL.

Morekysbl BOJOPOAa B OJOBSHHBIX OpOH3aX CITyKaT
OHUMU U3 OCHOBHBIX JIEMEHTOB JIEMOTU(PHKAIIHH.
Briensscek Ha JCHIPUTHBIX MUKPOKPHUCTAILIAX 0-(ha3bl,
Bomopon cHmkaet 3 PeKTUBHOCTD KPHCTAILTH3AIHH.

ATOMBI KHCJIOPOJIa M BOZOPOJA B OJIOBSIHHBIX OpOH3ax
SIBISAIOTCS OCHOBHBIMH 3JIEMEHTaMHU AEMOAN(PHUKALINH.
AncopOupysick Ha HAHOKPHCTaJUIaX MEIH U 0JIOBa,
Kucnopon n Bogopon mpensiTcTBYIOT KPUCTaUTN3aIHH.

Moanduuupyromniye CoeTMHEHHS B OJIOBSIHHBIX OpOH3aX
CHIDKAIOT KOHICHTPALMHU 3JIEMEHTOB AeMOAU(UKAIINY,
YBenuuMBarT KOHLEHTPALMY HAHOKPHUCTAUIOB 0JIOBA
W menu, noBslIasi MHTEHCUBHOCTb KPUCTAJLIU3ALIUN.

IToBbImIeHNE CKOPOCTH 3aTBEPAECBAHNUS OJIOBSIHHBIX OPOH3
[IpensiTcTBYeT AEHCTBUSAM 3JIEMEHTOB JEMOIU(HUKAIIHH,
YBenUUMBaeT KOHIEHTPALMIO ICHTPOB KPHCTAIUIN3ALINY,
[Nobimas 3¢ exTHBHOCTH Mporecca KPUCTAIUTU3AINH.
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Abstract: After nearly 40 years of Doi Moi (The Reform), with the policy of developing a
socialist-oriented market economy, Vietnam has achieved remarkable progress while also
facing many challenges in the context of globalization, international integration, and
Industry 4.0. These realities have been affecting the morals of various social groups,
especially young people, whose distinctive characteristics include quick adaptability and
shifting behaviors and attitudes under the influence of economic, cultural, and social
conditions. From the perspective of dialectical materialism and historical materialism, this
article summarizes and analyzes published documents and research on this topic, thereby
outlining general trends in the morals of Viethamese youth today. The findings contribute to
the efforts of agencies, organizations, and social actors in planning and developing effective
solutions to promote positive moral changes and limit negative trends among Vietnamese
youth in the coming period.

Keywords: youth morals, youth moral awareness, market economy.

TEHJIAEHIIUU U3MEHEHUWSI MOPAJIBHOI'O CO3HAHUSI
BBETHAMCKOM MOJIOJIEKH IO/ BO3JIEUCTBUEM
COBPEMEHHOM PBIHOYHOM DKOHOMUKHA
®dam T.X.

@Dam Txy Xa - [Ipenooasamens,
Dakynvmem pabomul ¢ MOLOOEHCHIO,
Axademus monooedxcu Boemuama,
Acnupanm,
BHY Yuusepcumem coyuanvuvix HayK u 2yManumaphvix Haykx,
2. Xanou, Bbemnam

Aunnomayun: noumu 3a 40 nem nocie Hauana noaumuxu «/Joti Moiy (oOHosneHUs),
HANpAaeieHHOU HA (OopMUposanue COYUANUCMUYECKU OPUEHMUPOBAHHOLU  PbIHOYHOU
9KOHOMUKU, Bvemuam Odocmue 3HAUUMENbHBIX YCHEX08, HO OOHOBDEMEHHO CMOJKHYICA C
MHOHCECTNBOM B8bI30808 6 YVCIOBUAX 2100anU3aAYUU, MeHCOYHAPOOHOU UHmMezpayuu U
Huoycmpuu 4.0. Dmu npoyeccovl 0kazul8aiom cyujeCmseHnoe 8030elcmaeue Ha MopaibHble
YEeHHOCU PA3IUYHBIX COYUANBHLIX 2PYRN, OCOOEHHO MOA00ediCU, KOMOopas Omiuddemcs
8bICOKOU  A0ANMUBHOCIBIO, USMEHUUBOCMBIO NOBEOeHUs U YCMAHOBOK HOO 6IUAHUEM
9KOHOMUYECKUX, KYIbMYPHBIX U coyuanvhvix gakmopos. C nosuyuil Ouanekmuyeckozo u
UCTNOPUYECKO20 — Mamepuanusma 6 cmamve  0000Waromes U AHATUSUPYIOMCA
ONnyOIUKOBAHHbIE OOKYMEHMbL U UCCIe008aAHUs O OAHHOU NPobIeMamuKe, Ymo Nno360.sem
8bIABUMb  00WUe MEHOCHYUU 6 pA36UMuu MOPATbHbIX NPeOCMmAGIeHUll BbemMHAMCKOU
Monodedcu Ha  cogpemeHHom omane. Ilonyuennvie pezyibmamsl  CHOCOOCMBYIOM
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1. Problem statement

The process of building and developing a socialist-oriented market economy and
pursuing international integration has brought about many significant achievements after
almost 40 years of Doi Moi (The Reform) in Vietnam. However, its negative aspects have
also penetrated and clearly affected social ethics, particularly those of young people, whose
presence is ubiquitous all areas of life, across regions, and at the same time, they are highly
sensitive to fluctuations in the socio-economic environment.

Under the influence of the market economy, coupled with globalization and digital
transformation, Vietnam has been witnessing diverse and complex changes in the lives of
young people, especially in their morals. Given the inherent advantages and limitations of
young people, the article presents an overview of the changing trends of Vietnamese youth
morals in the context of economic development, international integration and scientific and
technological development by summarizing and analyzing published research works on this
topic. This serves as a practical basis for social actors to propose appropriate solutions for
building and fostering moral awareness and progressive traits in the new generation of
Vietnamese youth.

2. Concept of youth moral awareness

According to the viewpoint of dialectical and historical materialism, moral awareness is
a form of social consciousness that reflects social existence and is determined by it in
specific stages of development. When social existence changes, social consciousness,
including moral awareness, also changes. At the same time, moral awareness maintains a
certain relative independence from social existence. It plays a role in guiding human
perception, education, and the regulation of behavior. Moral awareness, along with moral
behavior and moral relationships, constitutes the structure of human morality.

In Vietnam, the Youth Law (amended and supplemented in 2020) stipulates: “Youth are
people from 16 to 30 years old”. Based on this, Vietnamese youth can be classified into age
groups for the purpose of doing comparative research, specifically: early youth (16—19 years
old), middle youth (20-24 years old), and late youth (25-30 years old) [7, p.5]. The
Communist Party of Vietnam consistently emphasizes the position and role of youth:
“Youth are the backbone of the country, the future owners of the nation, the vanguard force
in building and defending the Fatherland, and one of the decisive factors in the success or
failure of industrialization, modernization, international integration, and the building of
socialism” [9].

Youth moral awareness is a part of social moral awareness. It is a dynamic reflection of
social existence, associated with the specific living, studying, and working environments of
young people, while also existing with relative independence from social existence. It
encompasses the concepts, knowledge, and general psychological and emotional states of
youth regarding good and evil, right and wrong, conscience, responsibility, happiness,
justice, as well as values, rules, and social norms in particular historical periods. It functions
to orient, adjust, and evaluate behavior between young individuals and others, between
youth and nature, and between youth and the broader social community through public
opinion, personal beliefs, customs, and national traditions. Through moral awareness, young
people voluntarily regulate their behavior to align with their own interests and happiness,
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the well-being of others, and the progress of society, in relationships between individuals
and society.

Youth moral awareness includes four elements: [7] Youth moral knowledge — the
understanding of moral standards necessary for appropriate action; Youth moral sentiment —
the emotional state and attitudes of young people toward moral phenomena, serving as a
motivation for moral behavior [6]; Youth moral belief — the degree of confidence youth
have in the righteousness and truth of society’s moral standards [1]; Youth moral ideals — a
system of values and moral principles that the youth strive for and wish to achieve,
reflecting standards of correct, fair, and humane behavior [3]. These play an important role
in shaping their personality and guiding their actions.

Youth moral awareness, combined with moral behavior and moral relationships, forms
youth morality. Moral behavior is the outward expression of moral awareness, manifested in
social interactions through attitudes, gestures, manners, expressions, speech, and other
actions. Moral relationships involve the responsibilities and duties of youth toward others
and society. Through these behaviors and relationships, youth moral awareness is revealed.
Once established, moral awareness guides, adjusts, evaluates, and influences behavior and
moral relationships, and is continuously strengthened, cultivated, adjusted, and transformed
through the activities and interactions of young people.

3. Trends in the change of moral awareness of Vietnamese youth today

Based on research and synthesis of published documents and scientific works, the author
summarizes the basic trends in the current moral awareness of Vietnamese youth as follows:

3.1. Overall, the moral awareness of Vietnamese youth today continues to emphasize the
maintenance and preservation of traditional moral values. Some of these values remain
unchanged, while others have been adapted by young people in terms of how they are
expressed and the level of priority given to them.

Under the influence of the market economy, globalization, and international
integration, traditional moral standards still exist and are upheld in the moral awareness of
today’s youth. Many young people demonstrate a sense of responsibility in protecting,
nurturing, and developing themselves, their families, and their communities. They also
show a positive awareness of the need to safeguard and build a healthy living
environment. In relationships between individuals, young people place particular
importance on values such as “loving, respecting, and trusting others.” In their
relationship with the community, most express a spirit of “attachment to their clan,
family, village, community, and nation” and an awareness of contributing to national
development. This was affirmed in the 2023 report of the Ministry of Home Affairs: “The
youth force continues to maintain and promote the tradition of patriotism, trust in the
leadership of the Party, and the cause of national renewal” [6, p.1]. Such recognition
demonstrates the enduring vitality and strong influence of traditional cultural and ethical
values that reflect Vietnamese identity. It is also a positive sign that today’s youth remain
willing to embrace and carry forward the moral heritage of previous generations.

Nevertheless, in the current context, the level of understanding, maintenance, support,
priority, belief, and determination to achieve specific moral values varies among young
people. For example, while they still value respect, politeness, and gratitude toward the
older generation, the ways of expressing these attitudes tend to simplify ceremonial and
procedural aspects, focusing instead on speed and efficiency. In the workplace, young
people continue to uphold a spirit of dedication and responsibility. However, they are less
inclined to sacrifice economic benefits, personal interests, or working conditions solely for
the sake of results. Today’s youth are generally more straightforward and fair-minded. They
value economic benefits alongside work performance and often prioritize income, personal
success, and suitability to their own circumstances.

These patterns have been observed in various studies. For instance, the Vietnam Youth
Union (2005) reported that a considerable proportion of young people (47%) place high
value on success [13, p.21]. Quynh Hoa’s research (2018) also reviewed earlier studies
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showing that career and job choices among young people are mainly driven by two factors:
high income and suitability for personal circumstances. Even when they consider success
the most important value, they often see it as the result of their own efforts rather than
family support. Many rural youth choose jobs aligned with their interests, even if this means
moving far from home, and they are willing to accept busy work in exchange for higher pay.
For those working in public service, priority is often given to jobs that match personal
interests, contribute to society, and offer stability [as cited in: 8].

The study by Canh Linh (2022) also synthesizes previous research findings. It notes that
traditional core ethical values such as patriotism, community awareness, compassion,
honesty, respect for social hierarchy and age, and loyalty are still recognized by young
people. However, these values are evolving. Compassion, honesty, and sincerity remain
important, but strict adherence to discipline and the law in all circumstances is sometimes
compromised when personal interests are at stake. The prioritization of community,
collective, national, and ethnic interests above all else has shifted toward balancing these
with individual needs. Rules of conduct based on hierarchy, order, restraint, and collective
over individual development are gradually being replaced by values of equality, democracy,
personal freedom, and the need for self-affirmation [as cited in: 2].

3.2. The moral awareness of Vietnamese youth is shaping new values and moral
standards in the context of economic development, international integration and scientific
and technological development.

First, there is a growing sense of identity and recognition of the value of the individual
self. Young people are becoming more conscious of preserving, protecting, and promoting
their own individuality, with new content and forms of expression emerging in this process.

Today’s young people are moving toward a sense of self that is supported, recognized,
and respected for its uniqueness, difference, and clear identity. It is linked with the pursuit
of achievement, responsibility, self-respect, and discipline. In addition, this sense of self is
dynamic, constantly seeking renewal, associated with creativity, modernity, and staying up
to date. Encouragingly, in the moral awareness of today’s youth, the process of building and
affirming the value of the individual self is not often understood in terms of selfishness,
isolation, or detachment. On the contrary, many still value the self in the context of
connection and cooperation between individuals, as well as between individuals and the
collective. One measure of personal worth is the extent of one’s contribution to society and
the community.

For the self to be recognized and protected within relationships between individuals,
collectives, and communities, young people have a strong need for respect, fairness,
equality, democracy, integrity, transparency, and adherence to the rule of law. According to
the Youth Research Institute (2024), the most important and necessary values identified by
young people for building and operating a modern, civilized society include: active
international integration (75.5%); maintaining integrity and transparency (63.4%);
respecting individual rights and differences (62.8%); and maintaining a sense of discipline
(61.9%) [as cited in: 12]. The formation of these new moral values reflects the influence of
the market economy and represents emerging life values that meet the development
requirements of a modern, civilized society.

It is worth noting that while young people still value harmony between the self and the
common good of the community, there are signs that they sometimes prioritize protecting
personal interests before considering collective, national, or ethnic interests. Quynh Hoa’s
(2018) synthesis of earlier studies shows that about 65-68% of surveyed youth agreed with
the statement, “Only when personal and family interests are met can there be concern for the
interests of the nation and the people.” Commenting on this point of view, a student from
Ho Chi Minh City asserted: “The common "we" is over. Starting from today’s ‘I’, if I enrich
myself and seek my own happiness, I can then enrich society. From the ‘I’ that wants to
prove itself, | study hard and then start writing books. Therefore, living by self-identity is
not bad” (Nam, 24 years old, student, Ho Chi Minh City) [8, p.72]. This suggests that young
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people are less willing than before to make absolute sacrifices for the collective or
community, although in general they still place high value on national, ethnic, collective,
and community ideals.

Thus, right in the process of shaping ethical values about the ego with new modern
qualities, young people are increasingly prioritizing the protection and fulfillment of the
individual self, regarding it as the foundation for building a collective “we.”

Another emerging trend is the growing tendency to promote and affirm the value of the
“ego” in the digital space. Young people recognize that the internet and social media are
powerful tools not only for study, accessing information, relaxation, making friends,
expanding relationships, finding opportunities, and earning income; but also for expressing
opinions, challenging negative and reactionary forces, and spreading positive, humane
messages. Many view these platforms as essential spaces for showcasing the self, affirming
morality, and expressing oneself in the digital age. The British Council’s 2020 report noted:
“Among the respondents surveyed, nearly a third (35%) said that social media played a role
in shaping who they are today, ... As one respondent in Nghe An said, “a day without the
Internet and social media feels like a century” [1, pp. 21-22].

Second, in the moral awareness of young people, there is an increasingly clear
preference for noble ideals that are concrete, practical, and achievable, rather than vague or
overly abstract.

Today’s youth seek a life with aspirations tied to specific goals: striving for success,
becoming wealthy through their own capabilities, and living responsibly toward themselves,
their families, and society. According to the Youth Research Institute (2022), 92.3% of
young people resonate with “living with a clear purpose and ideal,” 97.9% believe they must
be responsible toward family, community, and society, and 89.4% value civic responsibility,
including respect for laws and discipline. The same study found high levels of support for
qualities related to internal capacity and character: quick adaptation (60.2%); willingness to
contribute (59.2%); demonstrating competence (54.1%); desire for wealth (48.5%); ability
to integrate internationally (45.3%); being proactive and pioneering (44.7%); and living
realistically (41.5%). The research also concluded that: “according to the perspective of
young people, factors related to internal capacity (professional qualifications, willpower,
aspiration, skills, dynamism, flexibility,...) are more decisive for personal success than
external, unstable, or dependent factors (luck, networking skills, opportunities,...)” [5, p. 5].

It can be said that the pursuit of success and the moral qualities of young people in the
new era are, for the most part, noble, humane, specific, practical, and grounded in self-
reliance and autonomy. These are not vague or unrealistic wishes that are pursued
irresponsibly or passively. This is a highly positive development and should be
encouraged, especially given that young people are considered the driving force of
national development in the new era, with their spirit of independence, self-determination,
self-reliance and strong aspiration.

Third, in different aspects of their personal lives, including education, careers,
relationships, and marriage, young people’s moral awareness increasingly emphasizes
practicality, usefulness, and economic efficiency. These considerations, to varying degrees,
influence their choice of moral standards and guide their moral behavior.

Typically, young people tend to support the belief that the motive and purpose of
studying is to increase income and improve the quality of life. A survey conducted by the
Institute of Youth Studies (2020) shows that the highest proportions of young respondents
believe that the aim of studying is securing a good job in the future (83.9%) and supporting
themselves and their families (80.6%). Other motivations include studying to achieve
success (68.9%), to seek advancement (33.9%), to become wealthy (42.2%), and to gain
respect from others (37.7%). Following these, many young people also set goals such as
contributing to the development of their local communities and the country [as cited in: 11].

The Youth Research Institute’s 2022 report further reveals that a considerable
proportion of young people prioritize spouse selection criteria such as coming from a
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wealthy family or having high social status (29.4%), and having a stable job and income
(65.6%). These percentages are higher than the rate of those prioritizing education and
training standards (47.3%). Additionally, many want their future spouse to know how to
earn money and accumulate wealth (55%), or to have wealth to secure housing and
purchase cars (42.1%) [2, pp. 81, 90].

Regarding love and family happiness, besides continuing to value traditional moral
principles such as equality, mutual respect, and loyalty, young people also emphasize
openness, generosity, and independence in marriage, family relationships, and gender
concepts. They support freedom, equality, and acceptance of love and marriage among
homosexuals. According to the British Council Report (2020), Vietnam’s young
generation is proud of the progress in gender equality and sees it as an important issue
worth paying attention. When surveyed, 39% of respondents ranked gender equality
among the top five most important aspects. In-depth interviews with LGBTI youth show
that they are highly optimistic about the future, especially after Vietnam lifted the ban on
same-sex marriage [1, p. 20].

The market economy has opened an integrated, equal, and competitive economic and
social space, encouraging young people to overcome barriers and conventional patterns.
From a positive perspective, this trend fosters youth development by creating more
opportunities for them to demonstrate their strengths, overcome the barriers and constraints
due to outdated old values in order to assert themselves. From a negative perspective,
however, it can intensify materialistic attitudes and the pursuit of wealth, potentially
drawing them deeper into a pragmatic lifestyle.

Fourth, in terms of their relationship with the natural environment, young people’s
moral awareness still emphasizes environmental protection and closeness to nature, yet
they also show new value orientations and changes in prioritization. They value the
balance between physical and mental health, the balance between work, dedication and
leisure or enjoyment. Studies show that a fairly high proportion of young people not only
prefer to live close to nature, green trees, open space (84.2%), in harmony with neighbors
(69.8%), but also want to preserve the quality of water sources (93.2%) and air quality
(86.0%) in their living environment. The respondents also place high priority on security
and safety factors such as: food safety (95.5%); environmental sanitation (93.0%);
security, social order (91.2%) [8, p. 100].

These new developments in young people’s moral awareness demonstrate the strong
influence of the market economy. Alongside its benefits, the market economy also brings
instability and threats to human life, including environmental pollution, climate change,
depletion of resources, social stratification, wealth inequality, and various social problems.
It is therefore understandable that young people value and seek to preserve safe, healthy,
and friendly living conditions as a way to build a high-quality living environment in the
context of the current potential economic and social risks. On the positive side, this outlook
offers hope that, with coordinated and effective educational and promotional efforts, a
generation of young people can grow up to live balanced, modern, and civilized lives, and
contribute responsibly and confidently to their communities.

3.3. There are still negative manifestations of youth moral awareness and the growing
tendency toward deviant behaviors in the context of economic development and
international integration.

Regarding the moral relationships of personal life, typically in study and work, many
young people place disproportionate emphasis on the financial motivation for studying, to
the extent that they undervalue the intrinsic worth of knowledge and its social significance.
Some young people even think that "studying is forced, there is no purpose". Some even
regard studying as a forced obligation without real purpose. With a mindset inclined toward
avoiding hardship, indulging in leisure, and seeking enjoyment, a number of youths are
willing to breach ethical and disciplinary standards, resort to dishonesty in learning,
examinations, and work, and pursue achievements through improper means.
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While many young people still uphold positive moral values such as perseverance and
overcoming challenges to achieve success, a notable segment holds questionable views on
the path to success: making money at all costs (14.9%), securing a position or title at all
costs (16.1%), and prioritizing consumption and enjoyment (14.9%) [as cited in: 12]. A
number of young people believe that work is worthwhile only when it brings economic
benefit, thereby neglecting the value of dedication and professional ethics. When the
economic rewards of a profession are overemphasized without balancing them against its
humanistic and social dimensions, it can distort young people’s beliefs and moral
sentiments, influencing their career choices and employment aspirations.

In terms of leisure and entertainment, certain youth groups are enthusiastic about
hedonistic choices such as "running away from home and living an underground life",
releasing stress through the use of violence, engaging in promiscuity, using illegal
substances, becoming entangled in social evils, or becoming engaged in violent behavior
stimulated by imageries and actions in the online video games that they play. Recently, on
social networking sites, there have been a lot of detrimental and toxic entertainment trends
that many young people have followed. These contents include provocative dancing,
gambling advertisements, age-inappropriate adult films, body shaming or appearance-based
insults, ridicule of low-income workers, and content inciting regional discrimination.

Admiration for idols and celebrities is a normal entertainment need for young people. If
properly oriented, this will bring positive values and joy to young people. Idols can inspire,
encourage fans to pursue their dreams, study and work hard to improve themselves.
However, in a segment of today’s “idol culture,” there are manifestations of deviations in
moral standards, blindness such as blind devotion to certain celebrities who undermine
moral standards and disregard societal values. Currently, there are many young people who
idolize “internet gangsters” such as "Kha Banh", "Huan Hoa Hong", or "Duong Minh
Tuyen”, all of whom have dubious backgrounds and flaunt lawless, vulgar, provocative, or
violent behavior. They often produce and post meaningless, obscene, or aggressive content
on their personal social networking sites, yet they still receive millions of likes and
followers, most of whom are young people. What begins as mere curiosity can gradually
lead to imitation of these behaviors, which are then reinforced by peer approval. This could
cause a sense of pride in those deviant behaviors and negatively affect youth morals.

The trend of idolizing deviant figures is deeply concerning, as it reflects a misalignment
of life values and a diminished sense of responsibility among young people to uphold
societal good and fight social evils. It makes young people susceptible to manipulation for
harmful purposes, turning them into tools for unethical agendas. Idol worship, with its dual
potential for positive and negative influence, requires timely, tactful, and effective
intervention from authorities and educators to prevent adverse impacts on youth morality.

These deviant manifestations could lead to the risk of increasing moral degradation, loss
of dignity, and rising criminal behavior among young people. The market economy, through
its openness and integration, offers economic opportunities; however, it also presents
significant challenges in controlling the influx of foreign cultural elements and the
promotion of excessive personal freedoms that may be offensive or distorted. The
competitive pressures of a market-driven environment push for rapid technological
application to enhance productivity, gain a competitive advantage, and affirm branding. This
has resulted in early and excessive exposure of youth to modern technology. This poses
risks to mental health and complicates the processes of moral education and self-cultivation.

As regards the moral relationship between individuals and the community, along with
supporting new moral values, the market economy also influences young people in how they
express moral values.

Typically, while the principle of “integrity and transparency” is generally promoted,
economic and ego-driven interests have caused distortions in how youth perceive and apply
it. According to a summary of previous studies by Do Ngoc Ha (2019), 81% of young
people surveyed consider corruption to be a wrongdoing, but they are willing to loosen their
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views in specific situations (one third of respondents admitted they would compromise
integrity for financial gain, problem-solving, or minor exchanges). Common contexts for
such compromises include medical services, interactions with the police, and securing
business opportunities [3, p. 28].

The influence of the market economy has also reinforced materialistic attitudes toward
love and marriage. In reality, a segment of young people have been supporting and pursuing
a pragmatic and excessively indulgent lifestyle. They are willing to trade the value of youth
for the temptation of money, leading to deviant views and behaviors, a loss of sincerity,
innocence in love, as well as diminishing loyalty and sustainability in marriage. In addition,
the media has popularized morally questionable trends such as “Sugar baby” - “Sugar
daddy” relationships, wherein young women exchange beauty, affection, or sexual favors
for financial support from wealthy older men. Public opinion overwhelmingly views this
phenomenon as negative, offensive, and potentially illegal.

In terms of moral qualities, a group of young people have lost the spirit of
overcoming difficulties and the willingness to take risks and accept responsibility. This
is accompanied by laziness, indulgence, competitiveness, and a love of luxury, which
make them vulnerable to a decadent or unlawful lifestyle. Some show signs of valuing
human worth solely through material display, flaunting appearances, and pursuing a
distorted “canvas” lifestyle that indulges in formalism, consumerism, and excessive
admiration of foreign trends, as many newspapers and media have recently criticized.
For instance, some believe that wearing branded clothes, driving luxury cars, using
high-end smartphones, and frequently “checking in” at lavish venues on social media
are symbols of success that guarantee admiration and respect. Another worrying
phenomenon is one that the youth call "staying stylish and appearing well-groomed but
having a mess at home", which has been widely reported by the press. It means that
some young people invest significant effort into their appearance for brief outings, yet
live for weeks or months in unhygienic and untidy home environment [as cited in: 14].

Furthermore, in the digital age, many young people also gravitate toward virtual values,
preferring online connections over real-world relationships and seeking to build their
identity in virtual spaces. This has evolved into unhealthy patterns such as an obsession with
“living virtually”, “pretending” or “living with a seemingly perfect background”. This is the
lifestyle of those who want to show off a flashy appearance and a perfect online image,
which is far from reality. They do this just to be noticed, praised, admired by other people
and to become famous online. The digital environment has also led to technology addiction
and dependence, which erodes young people’s self-awareness and self-reliance. Some
youths become so immersed in online spaces that they “live real in virtual accounts and live
superficially in real life,” blurring the boundary between authenticity and performance. This
creates conditions for dishonesty, irresponsibility, and even malicious acts such as slander,
defamation, and exploiting others regardless of one’s conscience, morality, and the law for
personal gain. Such behaviors are morally unacceptable and must be promptly addressed
through both prevention and strict sanctions.

Regarding the cultivation of revolutionary ethics, there are still those who believe they
cannot make sacrifices for the community because they cannot yet secure their own
livelihoods. Previous studies have shown persistent weaknesses among some young people,
including a lack of social engagement, insufficient responsibility toward the nation and
society, limited adaptability and competitiveness, and an unclear belief in the socialist
orientation. In an open and integrated environment, many are unprepared, hesitant, or
indifferent [as cited in: 8, p.25]. This has manifested in what the late General Secretary
Nguyen Phu Trong described as “apathy toward the Party, detachment from the Youth
Union, and disengagement from politics” among many young people. It is clear that the
market economy has amplified individualism. Today's youth, who grow up in peace,
comfort and care from others, and enjoy more than their fathers and grandfathers, are
susceptible to adopting self-centered values, avoiding contributions, and shunning sacrifice.
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4. Conclusion

Under the impact of the market economy, the moral awareness of Viethamese youth has
undergone noticeable changes. Overall, traditional moral values remain present and are
upheld to some extent. Many young people maintain a strong sense of responsibility toward
self-improvement, family, community, and environmental stewardship. However, in today’s
knowledge-based economy, with rapid international integration and digital transformation,
young people’s attitudes toward specific moral values vary and both positive and negative
trends can be observed.

These trends and changes require serious consideration to develop consistent, evidence-
based, and effective solutions in order to fulfil the task of building high-quality young
human resources for the nation. The Party, State, families, schools, youth organizations, and
other social actors must coordinate closely and act promptly to create a favorable, healthy,
and civilized socio-economic environment that fosters positive change and curbs harmful
tendencies in youth moral awareness under the impact of the market economy. Only by
doing so can Vietnam nurture a new generation of young people who are well-rounded,
confident, and steadfast in the era of national transformation.
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MEANLHUHCKHUE HAYKHN

COBPEMEHHBIE IIOJXO/1bl U AKTYAJIBHBIE ITPOBJIEMBI B
JEYEHUU MAITUEHTOB C PACIIEJIMHOM I'YBbI U HEBA:
KOMILJIEKCHBIN OB30P
IOapames T.A.

IOnoawes Temypxon Axpamosuy - accucmenm Kageopul
Tawkenmckuil 20cy0apcmeentbvlil MeOUYUHCKUL yHugepcumem
2. Tawxenm, Pecnybauxa Y3oexucman

Annomayun: pacwenuna 2yovi u HEOA OMHOCUMCA K YUCTY Hauboee pachpoCmpaHéHHbIX
BPOAUCOEHHBIX AHOMANUU YETIOCMHO-TUYEBOU 00acmu, 4acmoma KOMopslx eapbupyem 6
3a8ucUMoCmy OM NONYAAYUU. DMUON02UA 0AHHO20 NOPOKA MHO20(AKMOPHA, 8KII0YASA KAK
2eHEMUYECKYIO NPeOPACNONONCEHHOCNb, TMAK U 8o30elicmeue Pakmopos OKpyicaioujel
cpeovl. Llenvio Oannoeo 0030pa sA6IAemMCs AHAIU3 OCODEHHOCMEU JledeHus Oemel ¢
pacwenunol 2yovl u/unu HEOA U NOOYEPKUBAHUE HeOOXO0OUMOCU MeHCOUCYUNTUHAPHOLO
nooxooa. B pabome 0b6obwenvl cospementvie Memoosl mepanuu u 0003HAYEHA KI0Yesdsl
POTb COMPYOHUUECBA MENHCOY CHOMAINONO2AMU U BPAUAMU CMENCHBIX CNeYUanbHOCMell.
Dpppexmusnoe sedenue nayueHmos mpebyem Yuacmus YerOCHMHO-TUYEBbIX XUPYP2os,
OpMOOOHMO8, OPMONE008-CMOMAMOI0208, NEOUAMPO8,  J1020Ned08, (DOHUAMPOs U
OMOPUHONAPUH20TI0206, YMO Obecnedusaen KOMNIEKCHYI0O HOMOWb U 6bICOKOEe KAYecmmeo
JHCUSHU.

Kniouegvie cnosa: pacweruna eybdvi, pacwenruna néba, mexcoucyuniuHapHoe jeueHue,
0pMoOOHmMUsL, NEOUAPULECKAS NOMOUWb.

CONTEMPORARY APPROACHES AND CURRENT ISSUES IN
TREATING PATIENTS WITH CLEFT LIP AND PALATE: A
COMPREHENSIVE REVIEW
Yuldashev T.A.

Yuldashev Temurkhon Akramovich - Assistant Department
TASHKENT STATE MEDICAL UNIVERSITY
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: Cleft lip and palate are among the most common congenital anomalies of the
maxillofacial region, the incidence of which varies depending on the population. The
etiology of this defect is multifactorial, including both genetic predisposition and
environmental factors. The aim of this review is to analyze the specific treatment options for
children with cleft lip and/or palate and emphasize the need for an interdisciplinary
approach. This paper summarizes current treatment methods and highlights the key role of
collaboration between dentists and other specialists. Effective patient management requires
the participation of maxillofacial surgeons, orthodontists, orthopedic dentists, pediatricians,
speech therapists, phoniatrists, and otolaryngologists, ensuring comprehensive care and a
high quality of life.

Keywords: cleft lip, cleft palate, interdisciplinary treatment, orthodontics, pediatric care.

Bgenenue: pacuienvna ryosr w/iwmn vé6a (CLP) — o7Ha M3 caMbIX YacTBIX BPOMKIEHHBIX
aHOMaNMii, BcTpewaromiasics mnpuMepHo y 1,7 HoBopokn€HHbIX Ha 1000. Ilpmuamsasr eé
BO3HHKHOBEHHMS CJIOKHBI M BKJTFOYAIOT COYETAHUE HACIIEICTBEHHBIX M CPEAOBBIX (akTopoB. K
MOCJIE/IHUM OTHOCSAT KYPEHHE U YIOTpeOJICHHE AJIKOToJIsl MaTepblo BO BpeMsi OEpeMEHHOCTH,
npuéM HEKOTOpBIX JieKapcTB, aeuiumt QosameBold Kuciothl. Yacrora BCTpedaeMOCTH
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paziuyaeTcst MeXIy OTHHYECKMMM TpyNHaMM U pernoHamy. bBoJbIIMHCTBO ciydaeB
NPEJCTABICHO  OJHOCTOPOHHMMM  pacIleNIMHaMM, OJHAKO HEPEIKO BCTPEYAIOTCS |
JIBYCTOPOHHHE (DOPMEL.

®opmupoBaHue Jnedekra CBS3aHO C HapylIEHHEM 5SMOpHOreHe3a: INpU HOPMaJbHOM
pazBuTHM HEOHBIE OTPOCTKHM CIMBAIOTCS Ha cpoke 5—12 Henmenb recraiuu. Hapyrienns
nposrdepani ME3eHXUMAIBHBIX W JHIOACPMAIBHBIX KICTOK B 3TOT IIEPHO] NPHBOIAT K
HECMBIKaHHIO CTPYKTyp. Kiaccuuxarms BeIaemseT:

e pacmenuny ryost (CL),

e pacmenuHy ryos! 1 HEGa (CLP),

e m30IMpoBaHHYIO pacuienHy HEOa (CPO).

Oxomno 15% citydaeB MpUXOIUTCS. HA N30MPOBAHHYIO pacIlieNiHy TyObl, a mpumepHo 40%
— Ha M30JIMPOBAHHYIO pacIle/IMHy HEOA.

[NanpeHTH! ¢ JaHHBIM TOPOKOM CTaJIKMBAIOTCS C INMPOKMM CHEKTPOM (YHKIMOHAIBHBIX
HapylICHUI: JBIXaHWS, COCAHWs, JKEBaHMS, peud M ciyxa. JleyeHne OOBIMHO BKIIFOYACT
XUPYPrUuecKie OIepalyy, OPTOAOHTUYECKOE BMEIIATENIBCTBO, JIOTONEANYECKYIO TEPANHI0 |
JIOP-omomme.  BakHoe  MeCTO  3aHMMAIOT  TICHETHYECKOE  KOHCYJIbTHPOBAHHE U
TICUXOJIOTHYECKas OAIEPIKKA.

C y4éToM MHOXECTBa CIEIMAINCTOB W 3TAllOB JICUCHWS KpaiiHe HeoOXoamMa dETkas
KOOPIWHAIMS ACHCTBUHA. DTO BBI3BIBACT KITFOUCBBIEC BOIPOCHL

1. KaxkoBbI onTHMasIbHbIE NTOCIIEA0BATENBHBIE IIArH JICUCHHUS TTAIIMECHTOB C PAaCIeINHAMU?

2. Cnemyer M Ha3Ha4YNTh EAWHBIA LIEHTP OTBETCTBEHHOCTH (KOOpIMHATOpA), KOTOPHIHA
OyZeT ConpoBOXKIATh MAMEHTa HA BCEX STANax Tepanuu?

Kputepuu BKIIOYEHNS U UCKITIOYEHHS

beut mpoBenén mnowmck B 0Oazax gaHHbix PubMed, Google Scholar u Cochrane c
ucnonb3oBaHueM KimoueBsix  cnoB:  Cleft lip, cleft palate, multidisciplinary treatment,
orthodontics, surgical treatment, medical care.

B 0030p BKJIIOYAITHCH:

1. opuruHambHBIC K 0030pHBIE CTATHH HAa AHIIMHCKOM SI3BIKE,

2. paboThI NpenMyIIeCTBEHHO nocneaaux 10 ner,

3. KIMHHMYECKHE HaOJFOEHHS TIPH YCIIOBHUH OIMCAHKS HOBBIX METOJIOB JICUECHHS.

OcHOBHOE BHUMaHHE Y/IISIIOCH ITyOIUKaisIM, UMMM MPAKTHYECKYI0 U KIIMHHYECKYIO
3HaYUMOCTB, OCOOEHHO OIHCHIBAIOIINM MEXANCIHUIUTHHAPHBIE CXEMbI TIOMOIIIH.

1. CoBpemMeHHbIE JOCTHKEHMS B JIeUeHUHU PaclleIMHbI Iy0bl M HEDA

1.1. IlpenonepauuoHHbIe METOAbI

OnmHMM W3 KITIOYEBBIX MOAXOMOB SIBIISIETCS Haz0albBeoyIsipHOE MopenupoBaHue (NAM),
npennoxkenHoe ['peiiconom (2004). OHO NO3BOJISIET YMEHBIIUTH AeopMalul HOca W TyO,
TMOBBICUTh CUMMETPHUIO W TMOATOTOBUTH TKaHU K OIICpallHH. COBpeMeHHLIe NAM-11acTHHE
YacCTO U3TrOTaBJIMBAKOTCA C IIOMOIBIO 3D-He‘-IaTI/I, YTO NOBBIMIACT TOUYHOCTH KOPPEKIINH.

1.2. Xupypruyeckoe 3aKpbiTHe AedeKkTa

XenIonnacTuka BbIIONHAETCS B 3—6 MeCsILIEB.

VYpanomnactuka — B 6—18 mecsies.

[pumensitorcss  TexHukn Mmmmapra, ®Pumepa, a Ttake C-nockyr (Jung et al),
00ecTIeYnBaIOIINI JIyUIlIHe ICTETHIECKUE PE3yIbTaThL

[NocneonepaMoOHHBIA yX0/ BKIIOYAET MaccaK pyOla, MPMMEHEHHE CHIIMKOHOBBIX Telei, a
TaKXKe JIA3epPHYI0 TEPATINIO IS YIydIIEeHHS ICTETHKH.

1.3. KocTHast m1acTHKA a1bBE0JISIPHOTO OTPOCTKA

BeInosiHseTcst B EpHOJ] CMEHHOTO TIPUKYCa ¢ UCIOJb30BaHUEM KOCTHOTO TpaHCIUIAHTaTa
(game Bcero W3 TMOAB3IOIIHOTO TpedHs). B mocnennue romsl BHeApstoTcs 3D-HaBuramws u
OMOCTEKITHHBIE KAPKACHI, YTO PACIIUPSIET BO3MOYKHOCTH PEKOHCTPYKIIHH.

2. l'eHeTH4eckasi 0CHOBA

Onpenenéx psiji TeHOB, CBS3aHHBIX ¢ pa3BuTHeM pacmenuHbl: IRF6, MSX1, PAX7, TBX22,
TGFA u np. VX wusydeHue BaHO JUIi NPEHATAIBHOM JUATHOCTUKH, MPOTHO3UPOBAHUS
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COITyTCTBYIOLIMX aHOMajiWi (HampuMep, THIONOHTHUH) M IPOBEJICHHS I'€HETHYECKOTO
KOHCYJIETUPOBaHHUSI.

3. MexaucuMIuIMHAPHBI TOAX0/1

e [leanarp: BeleHHE HOBOPOXKIEHHBIX, KOPMIICHHE C MCIIOJIB30BAHHEM CIICLHAIBHBIX
COCOK, MOJIIEP)KKa CEMBH.

e Jloromnen u ¢hoHMATP: KOPPEKIMSI PEUH, YCTPAaHCHUE THIIEPHA3AIBHOCTHL.

¢  OTOPMHOIAPHHTIOJIOT: JIEIEHHUE YACTHIX OTHTOB, CIIyXOBBIE CKDHHHUHIH, PHHOIUTACTHKA.

e Cromaromor W OPTONOHT: TNPOQWIAKTHKA KapHueca, KOPPEeKIWs  IpHUKyca,
opTogoHTHYecKoe JiedeHwe 1o maaekcy - GOSLON.

e Opronea-croMaTosIor: IPOTE3NPOBAHUE, IMIUTAHTALHS, SCTETHICCKast peaOMIHTAIIHS.

e [InacTuyeckuil U YENIOCTHO-JIMLEBON XUPYPI: OKOHYATEIbHAs KOPPEKIHsl, OCTEOTOMHUH
(Le Fort I), punoriactuka.

4. Ilcnxooruyeckas ¥ CONUATBHAS MOIEPIKKA

[NanpeHTs! € pacuIeNMHONW YacTO HCIIBITHIBAIOT TPYAHOCTH aJalTallid U CHIDKCHHYIO
CaMOOIIeHKy. BakHa cucTeMHas ICHXOCOLMalIbHas MOMOILIb, KOTOpas IOBBIIIAET KauecTBO
JKU3HU HapaBHE C XUPYPIUICCKHUM U OPTOAOHTUYCCKUM JICUCHUEM.

5. O6cy:xnenmne

OnTuManeHOE BEJCHHE IAIMEHTOB TpeOyeT HENpephIBHOTO HAOMIOACHHS W yYacTHs
MHOXXECTBA CIICIMAJINCTOB Ha MPOTSHKEHWH JecsTIeTniH. CTpyKTypHpOBAaHHBIC IPOrPaMMEI
JIEYCHUSI TOBBIMIAIOT 3(P(EKTHBHOCTD, CTAHIAPTH3UPYIOT MPOTOKOJBI U YIYYIIAIOT HPOTHO3.
HeobOxomuM - KOOpAMHATOp  JIeYEHMS, KOTOPHIH  OOECIEUUT IPEEMCTBEHHOCTh U
B3aMMOJICHCTBHE CIICLIHAIIHICTOB.

6. 3axiTI0ueHne

Pacmienvia ryObl M HEOA — BTO HE TOJBKO XMPYpruueckas, HO U MeIUKO-COLMaIbHAS
npoOieMa, TpeOyromas KOMIUIEKCHOTO W TIOJTAlHOIo Moaxona. JleyeHue HauuHaeTcst c
POXKZIEHUS U TIPOJOJDKAETCS BO B3POCIIYIO KU3HB, BKIIOUAs XUPYPrUYeCKUe, OPTOJOHTHIECKHUE,
OPTONEAUYCCKUE, JIOTONICTNICCKUE U TICUXOJIOTMICCKUE BMEIIATCIILCTBA.
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