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XUMHNYECKHUE HAYKHA

PASBUTUE KPEATHUBHOI'O MBIIIJVIEHUSA YYAIINXCA
HNOCPEACTBOM PEHIEHUA HECTAHIAPTHBIX 3AJIAY 11O
XUMHUHA
Apcranbexoa H.B.!, Kakbimesa B.111.2, Kpisiioexk Kpi3bl M.3

TApemanbexosa Hypocan Bamviposna - kanoudam nedazo2uteckux Hayk, 0oyenm,
Kanan-Abaockuii cocyoapcmeennviii ynusepcumem um.b. Ocmonosa, 2. Manac,
2)Kaxviwesa Bamuma Ilepzasuesna - kanoudam nedazo2uieckux Hayx, OOyeHm,

Kupaeusckuii cocyoapcmeennuiii ynusepcumem um. M. Apabaesa, 2. buwikex,
3Koisinbex koizor Maapum — mazucmpanm,
IKanan-Abaockuil cocyoapcmeennviil ynusepcumem um.b. Ocmornosa,

2. Manac,

Keipevizeman

Annomayua: 6 cmamve pACCMAMPUSAIOMCA BOIMONCHOCINU PA3GUMUA  KPEAMUBHO2O
MbIUWIEHUS.  yuauuxcs 8  npoyecce  00VUeHUs  XUMUU  HOCPEOCHSOM  DeuleHus.
Hecmanoapmuuix 3a0a4. OO0CHOBAHA AKMYATLHOCHb UCHOIb308AHUS 3A0AHULL, MPEOYIOUUX
AHAnU3a, GbIOBUIICEHUST 2UNOme3 U NOUCKA ATbMEPHAMUGHBIX CHOCO008 PeuleHUs.
Packpwisaemca ouoakmuyeckuii NOMeHyUaI HeCMaHOaPMHBIX XUMUYECKUX 3a0ay U UX poib
6  aKmueusayuu - NO3HABAMENbHOU  deamenvHocmu  yuawuxcsa.  Ilokazano,  umo
cucmemamuieckoe npuMeHenue maxKux 3a0as cnocoocmayen QopmuposanuIo meopuecKo2o
nooxoda K 00yueHulo, pazeumuio CAMOCHOAMENbHOCHU MbIUTEHUS U  NOBLIUEHUIO
mMomueayuu K uzydenuro xumuu. Mamepuanvi cmamvu Mozym Oblmb UCHOTL30BANbL 8
npaxmuke npenooasaniis Xumuu 6 001eo6paz’0e8amenbHbIX YupetcoeHUsX.

Kniouegvie cnosa: xpeamusnoe mviuinienue, necmanoapmuvle 3a0ayu, oOyuenue Xumuu,
MeopyecKoe MolulleHue YHauwuxcs, Memoouxa npenooaganus Xumuu.

DEVELOPING STUDENTS' CREATIVE THINKING THROUGH
SOLVING UNSTANDARD CHEMISTRY PROBLEMS
Arstanbekova N.B.!, Zhakysheva B.Sh.2, Kyalbek kyzy M.3

! Arstanbekova Nurzhan Batyrovna - Candidate of Pedagogical Sciences, Associate Professor,
JALAL-ABAD STATE UNIVERSITY B.SC. OSMONOVA, MANAS,
°Zhakysheva Batima Shergazievna - Candidate of Pedagogical Sciences, Associate Professor,
KYRGYZ STATE UNIVERSITY. I. ARABAEVA, BISHKEK,
3Kyalbek kyzy Meerim — master's student,
JALAL-ABAD STATE UNIVERSITY B.SC. OSMONOVA, MANAS,
KYRGYZSTAN

Abstract: This article examines the potential for developing students' creative thinking in
chemistry education through solving unconventional problems. The relevance of using tasks
that require analysis, hypothesizing, and searching for alternative solutions is substantiated.
The didactic potential of unconventional chemistry problems and their role in enhancing
students' cognitive activity are revealed. It is shown that the systematic use of such problems
fosters a creative approach to learning, develops independent thinking, and increases
motivation for studying chemistry. The article's materials can be used in chemistry teaching
in general education institutions.

Keywords: Creative thinking, non-standard tasks, chemistry teaching, students' creative
thinking, chemistry teaching methods.
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B ycnoBusix MolepHHM3alMM CHUCTEMbI 00pa3oBaHHMs 0cCO0Oe 3HAa4YeHHE INpHOOpeTraeTr
(opMHpOBaHME JMYHOCTH Y4YalIErocs, CIOCOOHOM K CaMOCTOSTENbHOMY MBIIUICHHIO,
NPUHATUIO HECTaHAAPTHBIX PEIICHUIl M TBOPYECKOMY IIOXOAY K PEUICHUI0 YYEOHBIX H
JKU3HEHHBIX 3a7ad. CoBpeMeHHas IIKojla OpPUEHTUPOBAaHA HE TOJBKO Ha YCBOEHHUE
NpEeJIMETHBIX 3HAHWH, HO ¥ Ha Pa3BUTHE YHHUBEPCAIBHBIX YUEOHBIX ICHCTBUH, KPUTHYECKOTO
W KPEaTHBHOTO MBINUICHUS. B 3TOl CBSA3M akTyandpHOI CTaHOBHTCS MpoOjeMa IOHMCKa
3((eKTUBHBIX METOJOB W CPEICTB OOYUEHHS, CIIOCOOCTBYIOIIUX PA3BUTHIO TBOPUYECKOTO
MOTEHIMAIa yIalnuXcs.

XuMmusi Kak y4eOHBIM mpenMerT o0IagaeT 3HAYNTEIBHBIMH BO3MOXKHOCTSAMH UL
(opMHpOBaHMS KpPEaTUBHOTO MBIIUICHHSA. OTO OOYCIOBJIEHO 3KCIEPHUMEHTAIbHBIM
XapakTepoM HayKH, MHOT000pa3ueM CIHOCOOOB OOBSICHEHHS XUMHUYECKUX SIBICHHM,
HEOOXO/JUMOCTBI0  YCTaHOBJICHHUS NPUYMHHO-CIIEACTBEHHBIX CBS3€H M NPHUMEHEHUS
TEOPETHYECKUX 3HAHMH B IMPAKTHYECKHX cuTyauusx. OIHAKO TPaAWIMOHHOE OOYydeHHe
XUMMH 3a49aCTyl0 OPUEHTHPOBAHO Ha PENPOAYKTUBHYIO IESTEIbHOCTh YYaIMXCs, YTO
OTPaHUYMBAET PAa3BUTHE HX TBOPUECKHUX CIIOCOOHOCTEH.

OnmauM u3 3(QQEKTUBHBIX CPEICTB PA3BUTHS KPEATHBHOTO MBIIIJICHUS SIBISIFOTCS
HECTaHJapTHBIE 3aJayd 1O XHMHUH, TPEOYIOIIHME OT YYaIIMXCsl MOWUCKA OPHIMHAIBHBIX
CIOCOOOB  pEIICHWS, aHalM3a YCIOBUH, BBIABIKEHUS THUIOTE3 U  apTyMEHTAaIun
COOCTBCHHBIX BBIBOJIOB. BKmoWeHHMe Takux 3agad B 00pa30BaTENbHBIM Iporecce
CIOCOOCTBYET  aKTHBHM3AIMM  IIO3HABATENbHOHW  JACATENBHOCTH M (DOPMHPOBAHHIO
YCTOWYHBOTO HHTEPECA K MPEIMETY.

Lenpto maHHOM cTaTby SBIAETCA aHATW3 BO3MOMKHOCTEH pa3BUTHS KPEaTHBHOTO
MBIIUICHUST y4alluXcs TIOCPEACTBOM pEIICHUA HECTaHAAPTHBIX 3aJad 10 XUMHH U
000CHOBaHUE UX METOJMYECKOIT 11e71IecO00pPa3HOCTH B y4eOHOM MpolLecce.

[Tox xpeaTWBHBIM MBIIUICHHEM IOHMMAETCsl CIIOCOOHOCTh JIMYHOCTH K IMOPOXKICHHUIO
OPHUTHHAIIBHBIX WJIEH, HaX0XKJCHUIO HECTAHIAPTHBIX PEICHUH, THOKOMY HCIIOJIb30BaHUIO
3HaHMH W ONbITA B HOBBIX CHTyalusx. B 3apy0exHOHl ICHXO0JOT0-Iefaroruueckoi
tpaguuun J[x. Tundopn BbLENsT KIIOYEBbIE XapaKTEPUCTUKH KPEaTHBHOTO MBIIUICHHS:
OpPUTHHAIILHOCTB, THOKOCTH, Oermocts U paspadoranHocts [1]. D. ToppaHc paccMmarpuBai
KpEaTHBHOE MBIIUICHHE KaK CIOCOOHOCTh IIOPOXKJaTh HOBBIE HJECH, HAXOIUTh
HECTaHJApTHbIE pEIIeHWs M NPUMEHATh 3HaHUs B HOBBIX curyauusx [2]. [.b.
BorosiBneHckast TpakTyeT KpeaTMBHOE MBIIUICHHE KaK BBIXOJ 3a IIPEAEibl 3aJaHHOM
CUTYaIlH ¥ MPOAYKTUBHYIO MHTEIUICKTYaJIbHYIO aKTUBHOCTh YYaIMXCS, ITOJUYEPKUBAsi €ro
poIb B pOpMUPOBAHUM TBOPUECKOTO MMOIX0a K 00y4eHHo [3].

Takum 06pa3oM, COBpeMEHHOE MOHMMAaHHE KPEaTHBHOTO MBIIUICHHS 00BEANHICT UACH
OPUTHHAJIIBHOCTH, THOKOCTH, NPOAYKTHBHOCTH M CIHOCOOHOCTH TPHMEHATh 3HAHHUS B
HECTAHAAPTHBIX CUTYalLlUAX.

B o6pazoBaTensHOM IIpolriecce pa3BUTHE KPEAaTHBHOTO MBIIUICHUS IpeIoiaraer
CO3/aHHE YCIOBUH, B KOTOPBIX Y4aIlMecs HE TOJIBKO BOCIPOM3BOIAT TOTOBYIO
MHPOPMAIIMIO, HO U CAMOCTOSITENIbHO KOHCTPYHUPYIOT 3HAHUS. DTO TpeOyeT U3MEHEHUS POJIH
y4uTeasl — OT TPAHCIATOpPa 3HAHUU K OPraHu3aTopy IO3HABaTEJIBHOM U TBOPYECKOM
JIeITEIIbHOCTH YJaIuXCsl.

HccnenoBanus IOKa3bIBAalOT, YTO KPEaTHBHOE MBINUICHHE (QopMupyercs Hambolee
3G QEeKTUBHO NpPU HCIOJIL30BAHUM IPOOIEMHBIX, HMCCIIEAOBATEIILCKMX MW IOHCKOBBIX
METOJI0B 00y4eHHs. BakHBIM ycllOBUEM SIBIISIETCS HalM4yHe y4eOHBIX 3a/iad, He MMEIOIINX
OJIHO3HAYHOT'O alropuT™Ma pemeHus. IMeHHO Takue 3aa4i CTUMYIUPYIOT MBICIUTENBHYIO
AKTHBHOCTbH U CIIOCOOCTBYIOT Pa3BUTHIO TBOPUECKOTO MOJIX0/1A.

B xoHTekcTe OO0y4eHHMS XMMHHM DPa3BUTHE KPEaTHBHOTO MBIIIJICHHUS TECHO CBS3aHO C
YMEHHEM aHAIN3MPOBATh XUMHUYECKHE IMPOIECCH, IPOTHO3UPOBATh PE3yIbTATHl PEAKIINH,
OOBSICHATH HaOIIO#aeMble SBICHHS W HAXOAUTh AQJIbTEPHATHBHBIE IIyTH PEIICHUS
XAMHWYECKHX 3ajad. Peanmmsamys AaHHBIX YMEHHH B y4eOHOM mpoIiecce B HamOOJbINEH
CTETIeH! OCYIIECTBISIETCS TOCPEACTBOM XUMHUYECKOTO SKCIEPUMEHTA, KOTOPBIH, BBICTYIIAsA
OJTHOBPEMEHHO METOJIOM TIO3HAHUS W CHENUPUIECKUM CPEJICTBOM OOy4deHHs, o0JajgaeT
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3HAYHUTEIBHBIM TUNAKTUYCCKAM MOTeHIMAaIoM [6]. Ero MHOro()yHKIIMOHATIBHEIA XapakTep
co31aéT OJaronpuUsITHBIC YCJIOBHMS HE TOJBKO JUIi YCBOGHHSI TEOPETHYECKUX 3HAHUN U
(hopMUpOBaHUS FKCIICPUMCHTAIBHBIX YMEHUH, HO M JJIsl pa3BUTUS KPEATUBHOTO MBIILICHUS
00yJaroIUXCS.

PazBuTre KpeaTWBHOrO MBINUICHUS OOYYaloUIMXCS TECHO CBSI3aHO C YMEHHEM
AHATM3UPOBATh XUMUYECKHE IPOIIECCHI, IPOTHO3MUPOBATH PE3YNIbTaThl PEaKIHid, OOBICHITH
HaOJroTaeMble SIBIICHHS W HAXOIUTH aJIbTepPHATHBHBIC NMYTH pEIIeHMs YIeOHBIX 3a/1a4. JTH
YMEHHS B HauOOJbIIeH cTeneHn (GOpMHUPYIOTCSA NpU paboTe ¢ HECTAaHAAPTHBIMH 3aqadaMu
M0 XUMHH, KOTOPBIE TPEOYIOT OT OOYYalOUIMXCS BBIXOJA 33 PaMKH aITOPHTMHUYECKUX
Croco0OB  pEIICHUS, CAMOCTOSATCIBFHOTO TIIOMCKa WAEH, BBIOBIDKCHUS THIIOTE3 U
000CHOBAHMS MOITYICHHBIX PE3yIbTATOB.

Hecmanoapmuvie 3a0ayu no xumuu NpencTaBIsIOT cOOOW 3a/laHMsl, PELICHUE KOTOPBIX
TpeOyeT BBIXOJa 3a PaMKH THIOBBIX aJTOPUTMOB M NPHMEHEHUs 3HAHWUH B HOBOW WM
HEOOBIYHOM CUTyaluu. B oTinuyue oT TpaguLIMOHHBIX 3a/a4, OHU HE CBOASATCS K MPSMOMY
UCIIOJIb30BAaHMIO (POPMYJT MIIM U3BECTHBIX CXEM PELICHUS.

K 0CcHOBHBIM Ipr3HaKaM HECTaHAAPTHBIX 3a/1a4 10 XUMUHU OTHOCSITCS:

e  HajgMyue NpoOJEMHOU CUTYalNH;

®  OTCYTCTBHE OJHO3HAYHOTO CII0c00a perieHus;

. HEOOXOIMMOCTh aHANIN3a, CPAaBHEHHS U 0000IeHI HHPOPMALINY;

®  BO3MOXXHOCTh HECKOJIbKHX BAPHAHTOB OTBETA FIIH ITyTEH peIICHUS.

B pabore aHanmu3mpyroTCsl HECTaHAAPTHBIC 33/1a4H, a TAK)KE MPEIIararoTCs CIIOCOOBI UX
peteHns, 000CHOBBIBAIOIINE BHIOOP UCTIONB3YEMBIX METOIOB.

3a0aua 1. Tlpu oOpabotke 17,35r cMecu Memu, Keiae3a U ATIOMUHHS
KOHIIEHTPHUPOBAaHHOM a30THON KHUCIOTOHN BhIIenunoch 4,481 ra3a, a npu AeHCTBUU Ha Ty XKe
CMECh COJISTHOW KHCIOTOH — 8,961 raza (H.y.). OnpenenauTb cOCTaB CMECH METAJLIOB.

Pewenue. 1) C KoHII. a30THOM KHCJIOTO# OyJeT pearupoBaTh TOJBKO Melb, TaK Kak
AITIOMHHUI 1 JKeJe30 €10 MacCUBUPYIOTCS.

Xr 4,481
g‘gr + 4HNO3; = Cu(NO3), + 2}:812 T+2H,0 (1)

xr(Cu) 4,481(NO,)
63,5r(Cu)  44,81(NO,)’

2) B cMecH kene3a 1 aIFOMHHHS OBLIIO

17,35 r (cmecn) — 6,35 1 (Cu) = 11r (Fe, Al)

3) IIpu 0O6paboTKe CMECH COJITHOW KHCIOTOW BBIIemmiIoch §,96m rasza (H»). Peakim
B3aMMOJICHCTBHS JKeJie3a U AlFOMUHIUSI C COISTHOM KHCIOTOM:

Xr y
2A1 + 6HCI = 2AICl; + 3H,(2)
r

x = 6,35r(Cu)

67,21
yr 8,961—y
S6r 22,41

B cOOTBETCTBUH C UCXOAHBIMU JIAHHBIMH 3a/1a4d ObLJIa COCTABICHA CHCTEMA YPAaBHEHUIA,
pelieHre KOTOPOU MO3BOJISIET ONPEISTUTh HCKOMbIE 3HAYCHUSI.
X __¥
{54 T 67,2
x=0,80-6,70 = 5,36 = 5,4r(Al)
11r (cmecn) — 5,4r (Al) = 5,6t (Fe)

2) OnpenennM COCTaB CMECH B MIPOIICHTAX:

Al) = >4(AD 100% = 31, 1%(Al
w(al) = 17,35r(cmecn) 0=31,1%(AD
Fo) = — 200 0004 = 32 394(F
w(Fe) = 17,35r(cmecn) 0 =32,3%(Fe)



C —L(CII)‘IOO‘V = 36,6%(C
w(Cu) = 17,35r(cmecn) 0= 36,6%(Cu)

Cocras cmecn:31,1% (Al), 32,3%(Fe), 36,6%(Cu)

3a0aua 1. HekoTopblii Ta3 A, SIBISIONIMICA MPOCTHIM BEIIECTBOM, pEarupyer c
BOJIOPOJIOM B MPUCYTCTBHM KaTajau3aropa, oOpas3ys BelIecTBO b, KOTOpoe MOXKHO B
HECKOJIBKO CTaJWi MPEBPATUTh B OCCIBETHYIO JKHUIKOCTh B, 00Namaromlyr0 KHCIOTHBIMHU
cpoiictBamu. [Ipu B3aumoneiicTBuu u3dbiTka b ¢ B 00pasyeTcs Genoe TBepoe BerecTso I,
paznaratomeecs npu ymepeHHoM (~150°C) nHarpeBanuu ¢ BbaeneHueM raza [[. I'as []
pearupyer ¢ MpOAYKTOM B3amMoOIeHcTBus b m Metammmueckoro Hatpus (E), oOpasys mpu
3ToM coib JK, XOpoImIo pacTBOPHMYIO B BOZAE W coiepkamylo 64,6% azora. O kakumx
BeIllecTBaxX UAeT peub? Hamummure ypaBHEHHS COOTBETCTBYIOIINX PEAKIINH.

Pewenue: BemectBa: A - N,, b - NH3, B - HNOs, I' - NH4NO;s, [T - N>O, E - NaNH;, X -
NaN3. YpaBHeHuUs peaxuuii:

1) N, + 3H,cat 2NH,

2) 4NH3+50; = 4NO + 6H,0

3) 2NO + O, =2NO;

4) 4NO; + O, + 2H,0 = 4HNO3

5) NH; + HNO3; = NH4NO3

6) NH,NO;t9 N,O + 2H,0

7) 2Na + 2NH3 = 2NaNH> + H»

8) NaNH; + N,O = NaNj3 + 4 H,O

Maccosast noins azota B NaN3 paBHa

14 -3
— . o/ — 0

w(N) = 13123 100% = 64, 6%

YTO MOATBEPIKAACT YCIOBHUE 33aJauH.

3a0aua 2. B mpoHyMepOBaHHBIX CKJISIHKaX HaXOJSTCS pacTBOpPHI HHUTpaTa cepedpa,
COJITHOW KHCIIOTHI, Cynb(aTa cepedpa, HUTpaTa CBUHIA, aMMHaKa U TUApOKcHaa Hatpus. He
UCTIONB3YSl JIONOJTHUTEIBHBIX PEAKTHBOB, ONPENEINTE, KaKOe BEIIECTBO COAEPXKHUTCS B
Ka)XIOH CKISTHKE, MPUMEHSS METO]] MOMIApHOTO B3aMMOJCHUCTBHS pacTBOpPOB. Pe3ynbTars
9KCIIEPUMEHTa PEKOMEHAYETCSl NMPEACTaBUTh B BHJE MATPHIBl PEAKLUH, OTparkaromieH
00pa3oBaHKe 0CaJIKOB, BHIACIECHHE Ta30B MM ITPOIIECCHI PACTBOPEHHSL.

Pewenue. B xonme pemeHus 3amayd, ydauidecs COCTABISAIOT TaOJIHIy-MaTpHLy U
MOCJIEIOBATEIEHO MPOBOJSAT OIBITHI [0 CMEIIMBAHUIO PACTBOPOB M3 KAXIOW MPOOUPKH CO
BCEMHU OCTalbHBIMH. Pe3ynbTaThl HaOmroneHuid (oOpa3oBaHHE oOcajka, BbIICIEHHE Tasa,
PacTBOpEHHE) CUCTEMATU3UPYIOTCS B COOTBETCTBYIOIINX SYEHKaX TaOIHUIIBI.

1) 1 +2 — Bemanaer Genviit ocanox; AgNO, + HCl = AgCl | +HNO;

Genblit
2) 1 + 3 — BUANMBIX U3MEHEHHI He HaOmro1aeTcs;
3) 1 +4 — B 3aBUCHMOCTH OT NMOPSAJKA CIMBAHUSA PACTBOPOB MOJKET BBINACTh OCAJIOK;
4) 1+5-Bbmanaer ocanok 6yporo nsera; AgNO, + NaOH = Ag,0 | +2NaNO3 + H,0
OypwIit
5) 2 + 3 — Bemagaer ocajok Oenoro nsera; 2HCI + Pb(NO3), = PbCl, | +2HNO;

Genbrit
6) 2 + 4 — BUANMBIX U3MEHEHHI He HaOIIo1aeTcs;
7) 2 + 5 — BUANMBIX U3MEHEHHI He HaOIo1aeTcs;
8) 3 + 4 — nabmomaercst nomytHenue; Pb(NO3), + NH,OH = Pb(OH), | +2HNO,

TIOMYTHEHHE

9) 3 + 5 — Bemagaer Gensiii ocanok; Pb(NO3), + NaOH = Pb(OH), | +2NaNO,

Oenblit
10) 4 + 5 — BUIUMBIX U3MEHEHUH HEe HAOJI01aeTCsl.
Takum o00pa3oMmM, Ha OCHOBAaHMM TIIATH ONBITOB pa3audaeM BeliecTBa B
pOHyMepoBaHHBIX npobupkax (Tabm. Nel).



Tabnuya 1. Mampuya xumudeckux peakyuii Ot UOeHMUDUKAYUU euyecma.

BemecTBa 1. AgNO;3 2. HCl1 3. Pb(NO:3)2 4. NH4OH 5. NaOH
BBITTA IO
1. AgNOs AgCILL - 0CaJIoK AgzO:l‘«
OenbIit OypbIii
pactBopsieTcs
2 HCl AgCI¥ PbCLY ~ ~
OebIi OebIi
3. Pb(NOs)s B PbClzui Pb(OH), 4 Pb(OH)zL
OenbIit TIOMYTHEHHE OeTbIit
4. NH,OH _ _ Pb(OH): ¥ _
MTOMYTHEHHE
5. NaOH AgO¥ B Pb(OH)24 B
OyphIit OebIit

Takum oOpa3oM, Ha OCHOBAaHMM IIATH OINBITOB  pasjiMyaeM  BeIecTBa B
NPOHYMEPOBaHHBIX IIPOOUPKAX.

[pakTnKa MoKa3bpIBaeT, YTO CHCTEMAaTHYECKOE UCTIOIb30BaHHE HECTAHAAPTHBIX 3a1a4 10
XMMHH OKa3bIBaeT MOJIOKHUTEIBHOS BIHMSHHE Ha YYEOHYIO ICSITCIBbHOCTb YYaIlUXCS.
OtMmeyaeTcsi MOBBIICHUE YPOBHS ITO3HABATEIBHON AKTHBHOCTH, pasBHTHE HHTEpeca K
NpeIMETY U yIydllleHHe Ka4yecTBa YCBOCHUS 3HAHUU.

VYyamuecss CTaHOBATCS 0Ooyiee CaMOCTOSITENIbHBIMHU, TIPOSIBISIIOT WHHULUATUBY H
YBEPEHHOCTh B CBOUX HHTEJUICKTYyaJbHBIX BO3MOXHOCTSX. Pa3BHTHE KpeaTHBHOTO
MBIIIIEHUST  CHOCOOCTBYeT ()OPMHPOBAHUIO  YHHMBEPCAIBHBIX  Y4YEOHBIX  JICHCTBHH,
HEOOXOAMMBIX Uil YCHEIIHOr0 O0ydeHHMss W  JajbHeimed npodeccHoHaIbHON
JIeSITeIIbHOCTH.

Kpome Toro, HecTaHZapTHBIC 3aJaddl MO3BOJSIOT BBUIBHTH ONAPEHHBIX Yy4YaIUXCS H
CO37aTh YCIOBUS IS X TaJbHEHIIEro pa3BHTHS.

Takum o00pa3oM, HeCTaHIApTHBIE 3aJaddl IO XHMHHU SBISIIOTCS (P QEKTHBHBIM
CPEICTBOM  Pa3BUTUSl  KPEATHBHOIO MBIIUICHHS ydammxcs. MX — ucmonb3oBaHHe
CIIOCOOCTBYET aKTHBU3ALUH IT03HABATEILHON JEATEIBHOCTH, (POPMUPOBAHUIO TBOPYECKOTO
MOJAXO0/a ¥ MOBBILIEHUIO MOTUBALIMK K U3YUYEHHIO MPeIMETa.

Cucrematuueckoe BKIIIOUYEHHE HECTaHAAPTHBIX 33j1a4 B Y4YEOHBIH Ipolecc MO3BOJSIET
peann3oBaTh TPeOOBaHMSI COBPEMEHHBIX OOpPA30BaTENbHBIX CTaHIAPTOB M CIIOCOOCTBYET
(hOpMHPOBAHUIO JIMYHOCTH, CIIOCOOHON K CaMOCTOSITEIbHOMY MBIIIICHHIO ¥ TBOPYECKOMY
PENICHUIO IPOOIIEM.
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TEXHUYECKHE HAYKHA

TEOPUS HAHOCTPYKTYPHOMN KPUCTAJUVIN3AIINU
METAJJIMYECKUX PACIIJIABOB
Crenenko B.1O.

Cmeyenxo Braoumup FO3egosuy — 0okmop mexnuueckux Hayx,
2. Moeunes, Pecnybnuka benapyco

Annomayuna: meopus HAHOCMPYKMYPHOU KPUCMALIUZAYUY MEMALIUYECKUX PACNIA608
OCHOBAHA HA HAHOCMPYKMYPHOM CMPOEHUU Memaniuieckux pacniaeos. Onu cocmosm u3
INeMEHMAPHBIX HAHOKPUCIANIL08 U C80000HBIX amomos. Tlokazano, umo Kpucmaiiu3ayus
Memanios u cniagoe A6Aemcs HaHOCMPYKIMYPHbIM NPOYECCOM, 8 KOMOPOM OCHOGHYIO POllb
uepaiom nemMenmapuvle HAHOKPUCMANIbLL U CMPYKMypooopasylowue HaAHOKPUCMAIITbL
Mukpoxkpucmannog ¢gas. Ilpeocmasnen npoyecc HAHOCMPYKMYPHOU KPUCHATIUZAYUU
MEemanu4eckux pacniagog 6 6uoe cxem U HAHOCMPYKMYypHuIX peakyuu. Teopus
HAHOCMPYKMYPHOU KPUCMALTUZAYUU MEMAIIULECKUX PACNIAB08 NO360sem O00bACHUMDb.
APOUCXOdCOeHUEe — YeHMPO8  KPUCIMALIU3AYUY — MUKPOKpUCMANN08 — ¢ha3z;  Oelicmsue
PACMBOPEHHBIX AMOMO8 KUCIOpoOa U 6000p0o0a HA Npoyecc CHMPYKmypooopaso8anus
MUKDOKpUCMANN08 — Gas;, — mexanusm  Oelicmseus  MOOUDUKAmMOpos,  CMPYKMYPHYIO
YCMOU4UBOCMb NpU Nepeniagre TUMmeuHbX cniagos.

Kniouegvie cnoea: HanOCMpYKMypHAs KPUCMAIUZAYUA, MeMALIUYecKue pacniaeol,
HAHOKPUCMANTbL, MOOUDUYUPOBAHUE, AMOMbI KUCTOPOOA U 6000pOOd.

THEORY OF NANOSTRUCTURAL CRYSTALLIZATION OF
METAL MELTS
Stetsenko V.Yu.

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

Abstract: the theory of nanostructural crystallization of metal melts is based on the
nanostructural structure of metal melts. They consist of elementary nanocrystals and free
atoms. It is shown that the crystallization of metals and alloys is a nanostructural process in
which elementary nanocrystals and structure-forming nanocrystals of microcrystals play a
major role. The process of nanostructural crystallization of metal melts in the form of
schemes and nanostructural reactions is presented. The theory of nanostructural
crystallization of metal melts makes it possible to explain: the origin of the crystallization
centers of microcrystals of phases; the effect of dissolved oxygen and hydrogen atoms on the
process of structure formation of microcrystals of phases; the mechanism of action of
modifiers; structural stability during remelting of foundry alloys.

Keywords: nanostructural crystallization, metal melts, nanocrystals, modification, oxygen
and hydrogen atoms.

VIIK 621.745.35
DOI 10.24411/2304-2338-2026-10201

B Hacrosimee Bpemst OOIIETIPHHATOHN SIBISETCS TEOPHS KJIACTEPHOW KpHCTAJUIM3ALMN
merawioB U cmaBoB (TKK). OcnoBnoit tpymnocteto TKK sBistercst ampuopHOCTB
CTaTHCTHYECKHX KIIACTEPOB, BEPOSITHOCTH 00pa30BaHMs KOTOPBIX paBHa Hymo [1, 2].

Tpynaocteto TKK siBisieTcss HEBO3MOXXHOCTH OOBSICHEHHUS! TPOMCXOXKICHUSI LEHTPOB
kpuctammusanny (LIK) MukpokpucranioB (a3, MocKoIbKy KJIacTephl HE MOTYT OBITh THMHU
neHTpaMu. Kpome 3Toro, oTmedaeTrcss HECOOTBETCTBHE KPHUCTAUIMYECKHX PEIIeTOK

9



MOIUMUIMPYIOIINX HEMETAJUIMYECKHX BKIIOUYCHHH W HHTEPMETAUIMIOB IPHUHIHITY
CTPYKTYPHOTO U pa3MepHOro cooTBercTBusi JlaHkoBa — KOHOOEEBCKOTO 10 OTHOLICHHUIO K
KPHUCTAJUTMYECKMM pELIeTKaM OCHOBHBIX KpHCTAJUIM3YIOUIMXCS (a3 crayieil, 4yyryHoB W
aJTIOMUHHUEBBIX CIUIaBOB [1].

Cormacuo  TKK, 3arpyaHuTenbHO  OOBSCHUTH  JEHCTBHE  PAaCTBOPEHHBIX B
METAUIMYECKAX  paclulaBaX  aTOMOB  KHCIOpoJa W BOAOpOJa Ha  IIPOIecC
CTPYKTypooOpazoBanus MHKpokpucTauioB (a3 [1]. Tpymaoctero TKK sBnsercs
HEBO3MOXXHOCTh OITPECIUTh MEXAHU3M JEHCTBHA MOAM(MUKATOPOB HPH KPHUCTAIUIN3ALNN
METaJUTMIEeCKHUX paciiaBos [1].

Cormacao TKK, 3arpyaHuTensHO OOBICHUTH CTPYKTYPHYIO YCTOHYMBOCTH TIpH
MepeIUIaBKe JIMTEHHBIX CIDIABOB, JUIA KOTOPOW HEOOXOAMMO, YTOOBI B METAJUIMYECKUX
paciulaBax CyIIECTBOBaJIM TepMOAMHaMH4yecku paBHoBecHble K, ymoBnerBopsromue
NPUHLMUITY CTPYKTYpHOTO U pasMepHoro coorBeTcTBHs JlankoBa — KoHoGeeckoro [1].

Jdns  npeononenuss tpynHocted TKK paspaGorana Tteopuss HaHOCTPYKTYPHOU
kpuctamnmsanuu MeramioB u cmiaBoB (THK) [1-7]. Orta Teopus ocHoBaHa Ha
HAHOCTPYKTYPHOM  CTPOCHMH METAJUTMYECKMX pacIylaBOB, KOTOpBIE COCTOST U3
9JIEMEHTAapHBIX HAHOKPHCTAJUIOB U cBOOOAHBIX aToMoB. CormacHo THK, meramnnueckue
paciuiaBsl SIBISIOTCS ABYX(a3HBIMH AWCIIEPCHBIMH TEPMOIMHAMUYECKH PaBHOBECHBIMH
HAHOCTPYKTYPHBIMH CHCTEMaMH. TepMOAMHAMHYECKYIO CTAOMIBHOCTh 3JIEMEHTapHBIX
HAaHOKPHCTAJUIOB B METAJUIMUECKHX paciiaBaXx oOecneynBaeT JHMHEHHas 3aBUCHMOCTD
yIeNBHOH MEX()a3HOW IOBEPXHOCTHONH JHEPTHM 3JIEMEHTAPHBIX HAHOKPHUCTAIIOB OT
paanycoB U3 KPUBHU3HBL. B 3TOM cilydae MOBBIIIEHHE AUCIEPCHOCTH TEPMOJMHAMHIECKON
cHCTeMBI OyZeT CHUXXaTh ee sHepruto [ nboca. B pesynprare B METaJUIMUECKHUX paciuiaBax B
PaBHOBECHOM  COCTOSIHMM  HAaXOJATCS  JJIEMEHTapHble HAHOKPHUCTAJUIb, HMEIOLIHe
MHUHUMAaJIbHYIO0 MEX(pa3HyI0 TOBEPXHOCTHYIO SHEPTHUIO.

Kpucrannuzauuss MeTaioB M CIDIABOB SIBJISAETCS HAHOCTPYKTYPHBIM IIPOLIECCOM,
KOTOpBIA, B 0OIIEM, MPOUCXOTUT cienymomuM oOpa3zoMm. CHayana M3 3JIEMEHTapHBIX
HAaHOKPUCTAUIOB M  CBOOOJHBIX  aTOMOB  (POPMHUPYIOTCS  CTPYKTYypOoOOpa3yromine
HaHokpuctawiel (CH). 3atrem w3 CH wu cBoOomubeix aromoB oOpasytores LK
mukpokpuctamioB ¢a3. Jamee w3 LK, CH u cBoOOgHBEIX aTOMOB (HOpMHUPYIOTCS
MHUKPOKPHCTAIUTBI (a3.

Jns wmeramnoB u crutaBoB B kadectBe CH MOXHO TNpHHATH TPUTOHAIbHBIE H
TeTparoHajlbHbIE HAHOKPUCTAJIIBI, KOTOPbIE HMEIOT Hanboee KoMITakTHbIE (hopMbl. CXeMBI
ux (OpMHPOBaHUS U3 DIEMEHTAPHBIX HAHOKPHCTAIIIOB, OOO3HAYCHHBIX KPYXKKaMH,
MoKa3aHbl Ha puc. | u puc. 2.

Puc. 1. Cxema ¢popmuposanus mpuconanvrozo CH.
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Puc. 2. Cxema ¢opmuposanuss mempazonaivrozo CH.

Ecnu sneMeHTapHble HaHOKPHUCTAUIBI YCJIOBHO 3aMEHHTh TOYKAMH, TO CHMBOJIOM
TpuroHansHoro CH Oyaer CiyXuTh paBHOCTOPOHHHMA TpPEYroJbHHK, & CHMBOJIOM
terparoHanbHoro CH — pom6. Ilpouecc ¢dopmupoBanus LUK w3 tpuronansueix CH wu
terparoHansHbix CH cxemMaTnyHO mpencTaBieH Ha puc. 3.

MuKpOKpUCTalIbl METAIJIOB U CIJIABOB B OCHOBHOM SIBJISIFOTCSl T€TPArOHAIBHBIMH U
rexcaroHaJdbHBIMH JeHaputaMu. Orn o6pasyroresa m3 LK n CH ¢ moMoImpio CBS3YIOMIHIX
cBOOOIMHBIX aToMOB. CxeMa (popMHpOBaHHS TETParoHAIBHOTO ICHIPHTA MpEACTaBICHA Ha
puc. 4, a cxema 00pa3oBaHHS T'eKCarOHAJIFHOTO JICHAPUTA — Ha PHUC. 5.

AN/
> VXV

=><>

6

Puc. 3. Cxema popmuposanus LIK usz mpueonanvnvix CH (a) u mempazonanonoix CH (6).
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Puc. 4. Cxema gpopmuposanus mempazoHanbHo20 0eHopuma.

Puc. 5. Cxema gpopmuposarnus cexcazoHanbHO20 0eHOpuma.

Cormacio THK, mnpomecc HAHOCTPYKTYpHOH KpHCTAJUIM3AIMM SKUAKOIO METala,
COCTOSIIIETO W3 JJIEMEHTAPHBIX HAHOKPUCTAIIOB M,, © CBOOOJHBIX aTOMOB M,,
MPOUCXOIUT cieAyromuM obpasoM. Cuawana dopmupytores CH (M), cormacuo
CJIeTYIOLIEH PeaKInu:

My, + My = M. (1)
3arem ob6pazyrotcs [IK Mukpokpucramion (MHK) O CIEAYIOMIEH peaKiuu:
My, + M, = My, (2)

3akaHUYMBAETCA MPOIECC KPUCTAUIM3AIMH MUKpOKpucTamwioB (M,,), COTIacHo
CIeAyIOIIeH peakiuu:

ML(K + MCH + Ma = MMK' (3)
Cornacao THK, nponecc HaHOCTPYKTYPHOH KpUCTAILIM3AMHA MUKPOKPHCTAIUIOB f-(ha3bl
(fux) TIpH 3aTBEpICBAaHWHM METAIUIMYECKOTO PACIUIaBa, COCTOSIIETO W3 ODJIEMEHTAPHBIX
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HaHOKpUCTALIOB A,,, B, W cBobomHbIXx aromoB A,, B, xomnoneHnTtoB cmasa 4 — B,
NPOUCXOJUT clenyomuM obOpasoMm. CHayana (GOpMHPYIOTCS CTPYKTypooOpasyiiue
HaHOKpucTaIbl f~pasbl (f,) COrIacHO cienyromei peakiuu:

Ayy + By + A, + B, = fu. @
3arem obOpasyrorcs LK MukpoxpucTamios f-hasbt ( qu) IO CIEAYIOIEeH peaKIium:
fou + Aa + By = fie ®)
3akaH4YMBaeTCS NIPOLECC KPUCTAIUIH3ALMNH f,,c COTIACHO CIEAYIOIEH peaKuu:
fx + fou + Aa + By = fue (6)

THC mno3Bossier 00bscHUTH mnpoucxoxiaenne LK MukpoxpucraioB ¢as3 mpu
KPHCTaIM3alMl METaUIMYecKuX pacmiaBoB. Ilponecc ¢dopmupopanus f;, ONUCHIBAaET
peakuus (5). [lpu 5TOM fij) ¥ fiyc YIOBICTBOPSIOT IPUHIHUIY CTPYKTYPHOTO U Pa3MEPHOTO
cooTBeTcTBHsA JlankoBa — KOHOOEEBCKOTO, MOCKOMBKY fy U fyy COCTOAT M3 OJNUHAKOBBIX
CH. IToatomy, Ipu 3aTBepA€BaHUU METALITMYECKUX paciuiaBoB, LIK Mukpokpucraios ¢a3
ABJSIIOTCSI HE HEMETAUIMYECKHE BKIIOYCHUS WM WHTEPMETAUIHIBI, a o0pa3oBaHus,
cocrosimme u3 CH [1, 3, 4, 6].

THC mno3BonseTr OOBACHHTH AEHCTBHE DPACTBOPCHHBIX B METANIMYECKUX pacIuiaBax
aTOMOB KHCJIOPOJia U BOAOPOJa Ha MPOIIECC CTPYKTYpooOpa30BaHHUs MUKPOKPHCTAILIOB (a3.
PacTBOpeHHBIE aTOMBI KHCIOpPOAa M BOIOpPOJA SBIISIOTCA ITOBEPXHOCTHO-aKTHBHBIMH
anemenTaMu. OHU aJICOPOMPYIOTCS HA HAHOKPHUCTAJUIAX, MPEHsITCTBYs popmuposanuro LK.
B pesyaprate koHueHtpauus IIK yMmeHbIIaeTcs, YTO TPUBOJUT K MOIYyYCHHIO
HEMOJU(UIIMPOBAHHOW CTPYKTYPhl OTJIIMBOK NPU HMX 3aTBEpJAEBaHUU. PacTBOpEeHHbIE B
METAJUIMYEeCKUX  pacljaBax aTOMBI KHCIIoposa u BOJIOpOJia  SIBJIAIOTCS
JeMOTU(PUIIPYIOINMHE DJIEMEHTaMH MPY KPUCTAIUIM3aA METAJUIOB U CIUIaBoB [3, 51.

THC nmno3BonsieT  ONpENeNuTh  MEXaHU3M  JIeHCTBHS ~ MOJU(UKATOPOB  IpU
KPHUCTAJUTU3aNY METAJUIMYECKUX PACIIaBOB. DTOT MEXaHHU3M 3aKII0YAeTCsl B YMEHBIICHUH
B 3THX paciulaBax KOHIEHTPAIMN AEMOANPHUIMPYIOIINX aTOMOB KHCIOpoia U Bojopoaa [4,
6]. Hambonee aKTHBHBIMH SIBISIIOTCS pPAacTBOPEHHBIE aTOMbl Kuciopona. Ho ecim
METAUIMYECKU  paclulaB  JIOCTaTOYHO  PACKHUCIEH, TO IOBEPXHOCTHO-aKTHBHBIMH
3JIEMEHTaMH SBIISIFOTCSL aTOMBI KHCJIOpOJia U Bojopoa. Ecim B MeTanindyeckux pacriaBax
KOHIICHTPAIMs aTOMOB KHCJIOPOJa 3HAYMUTEIbHO HM)KE KOHLEHTPAIMM AaTOMOB BOJOPOAA
(amoMUHMEBBIE CIUIAaBHI), TO HauOOJIee aKTUBHBIMU SIBIIAIOTCS aTOMBI BOJJOPOJIA.

THC no3BonseT 0OBSICHUTH CTPYKTYPHYIO YCTOMYMBOCTH IPH MEpeIIaBKEe JHUTEHHBIX
CIUIaBOB. JTa YCTOHYMBOCTH ompenesseTcss KoHIeHTpauusmu LK, kKoTopeie COXpaHSIOT
CTaOWIBHOCTh IpU TeMIeparype cBhilie JukBuayca [7]. Ilpu HeOompmmx meperpeBax u
(M) MaJoM BpPEMEHHM BBIJICPIKKM METaNIMYECKUX PACIUIaBOB MHUKPOKPUCTAILIBI (ha3bl
pacnazaroTcs 1o peakiuu, ooparHoi peakimu (6). [Ipu yBennueHun neperpeBoB u (MiiH)
BPEMEHHU BBIIECPKKM OSTHX PpAacIUIaBOB B HUX MOBBIMIAIOTCS KOHLEHTPAlMd aTOMOB
Kucaoposa M (uiu) aTomMoB Bojopona. OHu ajcopOupyroTcs Ha fy, 10 OHpPEJENEeHHbIX
KPUTUYIECKHX KOHLEHTpauui. [Ipy UX NpeBbIIIEHUH MPOUCXOAUT pacmaj fy, no s¢dexry
Pebunpepa. Ilpu 5ToM ecmM, B OCHOBHOM, aICOPOMpPYIOTCA aTOMBI KHCIOPOAA, TO fi
pacnafaroTcs o CISAYIOIIEH peaKIiu:

{O}fux = {O}ﬁ:H + ﬁ:H + Aa + Bas (7)

rae {0} — ancopOupoBaHHBIE ATOMBI KMCIIOPOJIA.
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Ecnu, B ocHOBHOM, ajcopOMpYIOTCS aTOMbl BOAOPOAA, TO pacmaj fy, HPOUCXOIUT
COTJIACHO CIEAYIOIIEH peaKI1u:

{H}fux = {H}ﬁ:}l + ﬁIH + A4, + B, )]

rae {H} — ancopOupoBaHHbIE ATOMBI BOAOPO.IA.

IToaToMy cTpykTypHas yCTOHYMBOCTh HpU NepenjaBKe JHUTEHHBIX CILIaBOB
ompenensercss ycrounBocTbio LK MukpokpucramioB ¢a3, KOTOpas 3aBUCHT OT
KOHIICHTpallMl B  METAJJIMYECKHX pacljaBaXx pacTBOPEHHBIX, a 3HA4UT, U
a7IcopOMPOBaHHBIX ATOMOB KHCIIOpoa U (Win) Bogopoaa [7].

3ak/aro4eHue

OcHoBaBIM HepoctaTkoM TKK sBisieTcss OTCYTCTBHE BEPOSTHOCTH CaMOOOPa30BaHUS
CTaTUCTHYECKHX KiacTepoB — LIK MeTammndeckux pacmiaBoB IpU MX 3aTBEPACBAHUM.

THK ocHOBaHa Ha HAHOCTPYKTYPHOM CTPOEHUU METAJNIMYECKUX PAaCIUIaBOB, KOTOPHIE
COCTOST U3 HAHOKPUCTAIUIOB X CBOOOJHBIX aTOMOB.

Kpucramnuzanus MeTamioB W CIUIaBOB ABISIETCS HAHOCTPYKTYPHBIM IIPOLIECCOM.
CHavana U3 3JEMEHTapHBIX HaHOKPHUCTAJUIOB M CBOOOIHBIX aToMoB (opmupyrorcs CH.
3arem u3 CH u cBoOoaHBIX aToMOB 00pa3ytotcs [IK mukpokpucramios ¢asz. U3 [IK, CH
Y CBOOOJHBIX aTOMOB ()OPMHUPYIOTCS MUKPOKPHCTAILTHI (a3.

Cormacho THK, npu 3arBepiaeBaHMM  MeTaluIMueckux  pacmuiaBoB, LK
MHUKPOKpPHCTAIUIOB (a3 SBISAIOTCS  HE  HEMETAUIMYECKHUEe  BKIIOYCHHS WM
MHTEpMETAILIHBI, a 00pa3oBanusi, cocrosiuiie n3 CH.

Cormacho THK, =©a mpomecc KpuCTa/UIM3alMM METAUIMYECKHMX  pacIUIaBOB
JeMoau(uIIpyIoiee BO3CHCTBHE OKa3bIBAIOT PACTBOPCHHBIE ATOMBI KHCIOPOAA U (WIIN)
BOJIOpPOJa, KOTOpPHIE  aJCOPOMPYIOTCS Ha  HAHOKPHCTAUIAX W HPEMATCTBYIOT
¢opmuposanuto LIK Mukpokpucranios ¢as.

Cormacio THK, wmommdunmpyromee meHCTBHE MOAH(PHUKATOPOB 3aKIIOYACTCS B
CYIIECTBEHHOM YMEHBIIEHHH B METANIMUECKUX pacllaBaX KOHIICHTPAlMd aTOMOB
KUCIOposa M (WJIM) BOAOPOJA, KOTOPBIE SIBISIOTCS OCHOBHBIMHU JIeMOIU(DUIMPYIONTUMHU
3JIeMEHTaMU JINTEHHBIX CIIJIaBOB.

CornacHo THK, cTpykrypHas yCTOWYMBOCTH NpH MEpeNaBKe JIUTCHHBIX CIIJIAaBOB
OTIpeZieNIIeTCsl YCTOMYMBOCTBIO B MeTaJuTMUecKuX pacruaBax LK mukpokxpucranios das,
KOTOpas 00paTHO MPOMOpPLUHOHATbHA KOHIIEHTPAIIUSIM aTOMOB KHCIOpOa U (M) aTOMOB
BOJOpPOJA.
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IPPEKTUBHBIE METO/IbI APEHAXKA I[JIE[ INOBBILNIEHUA
IMPOYHOCTHU OCHOBAHHUHU
I'aes /I.B.!, IIpecnos O.M.2

T'aee Jlenuc Bradumuposuy — cmyoenm,
IIpecnos Onez Muxaiinosuy - KanOuOam mexHu4eckux Hayx, O0YeHm
Qunuan Upl'VIIC ®I'BEOY BO «KpachoapcKkutl uHCmumym d#ene3H000PONCHO20 MPAHCNOPMAY,
2. Kpacnosapck

AHHOmMaAyUA: 8 cmamove paccmomper KOMNJIEKC UHICEHEPHBIX peuleHull, HanpaeieHHbX Ha
nogvluieHue NPOYHOCMU U YCTOUNUBOCU OCHOBAHUL COOPYICEHUI 3a CUEM Pe2yIupOo8anusl
600H020 pedcuma 6 30He (PYHOAMEHMO8 U HA MeppPumopul CMmpoumenbHo20 YYacmka.
IIpoananusuposanvl OCHOBHbIE MUNbL OPEHANCHLIX CUCTEM, NPUMEHAEMbIX Npu 3aujume
PYHOAMEHMO8: NPUCTEHHDLIL, KOTbYEBOU, NAACMOGYIL U NIOWAOHOU OPEHad e, a maxice ux
0bnacmy  payuOHANbHOZO UCNONL306AHUA € YYEMOM 2UOPO2EONOSUYECKUX YCI08Ull U
KOHCMPYKMUBHbIX 0cobennocmetl 30anuti. OmoenvHOe GHUMAHUE YOeleHO OpPeHaAdxiCy
meppumopuu, GKII0UAUeMy OMKpPbImble U 3aKpblmble OPEHAICHbIE Cemu, ePMUKATbHbIE
u omcekarnwue OpeHaxcu, obdecneuusarujiie 0meood KAK NOBEPXHOCMHBIX, MAK U

epyHmogeix 600. Ilokasana ponv ceomexHUuecKux Meponpusmull - 6epmuKaIbHOU
NIAHUPOBKY, UCNONb308AHUS  2€0MEKCIMUIbHBIX ~ MAMepuanos U  CUCINEMAMUYECKO20
00CTYIHCUBAHUSL  OPEHAJICHBIX — DNIEMEHMO8 - 6 N000ePIHCAHUU  pabomocnocooOHoCmu

OpeHadiceli u npedomspawjenuu  sauiehus. Ommeuena HeoOX0OUMOCMb COONOOEHUSs.
mpebosanuli. HOpMamuHvlx O0okymenmos, 8 mom dyucre CII 45.13330.2017, npu
npoexmuposanuu u ycmpoicmee openaxcnvix cucmem. Cipopmyauposan 61600 0 mom, ymo
KOMNJIEKCHOE NPUMEHEHUEe PA3TUYHbIX U008 OPEHANCA 8 COUeMAHUU C 2e0MeXHULeCKUMU
Mepamu obecneuugaem CHUMNCEHUe 800OHACLIUEHUS. 2PYHMOS, YMeHbuleHue dedhopmayuti
OCHOBAHUTL U NOBbIUUEHUE HAOENCHOCU IKCIIYAMAYUU 30AHULL U COOPYIHCEHUIL.

Knroueevie cnosa: opemnasgxi, ocmosanue, ynoamenm, epyHmMogvie 800bl, OPEeHAICHbIE
cucmembl, NIACMOGHLIL OPEHAdIC, KOIbYeBOU OPEHANC, NPUCTEHHbLI OPeHAdic, NIOUWAOHOU
openasic, BepMUKAIbHBIN OPEHAd’C, OMCEKAIUUL OPEHAIC, 2eOMEKCINULb, BEPTNUKATLHAS
NAAHUPOBKA, HECYWdsl CHOCOOHOCHb 2PYHMA.

EFFECTIVE DRAINAGE METHODS TO INCREASE THE
STRENGTH OF FOUNDATIONS
Gaev D.V.], Presnov O.M.2

!Gaev Denis Vladimirovich — Student,

’Presnov Oleg Mikhailovich - Candidate of Technical Sciences, Associate Professor
BRANCH OF IRKUTSK STATE TRANSPORT UNIVERSITY
KRASNOYARSK INSTITUTE OF RAILWAY TRANSPORT,
KRASNOYARSK

Abstract: The article considers a set of engineering solutions aimed at increasing the
strength and stability of building foundations by regulating the water regime in the
foundation zone and on the construction site. The main types of drainage systems used for
foundation protection are analyzed: wall, ring, formation and area drainage, as well as
their scope of rational use, taking into account the hydrogeological conditions and design
features of buildings. Special attention is paid to the drainage of the territory, including
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open and closed drainage networks, vertical and cut-off drains, ensuring the removal of
both surface and groundwater. The role of geotechnical measures - vertical planning, the
use of geotextile materials and systematic maintenance of drainage elements - in
maintaining the operability of drainage systems and preventing siltation is shown. The need
to comply with the requirements of regulatory documents, including SP 45.13330.2017, in
the design and installation of drainage systems is noted. It is concluded that the integrated
use of various types of drainage in combination with geotechnical measures ensures a
reduction in soil water saturation, a reduction in foundation deformations and an increase
in the operational reliability of buildings and structures.

Keywords: drainage, base, foundation, groundwater, drainage systems, formation drainage,
ring drainage, wall drainage, area drainage, vertical drainage, cut-off drainage, geotextile,
vertical planning, soil bearing capacity.

IloBbllIeHHE TPOYHOCTH M YCTOMYMBOCTHM OCHOBAaHMM 3JaHUM MU COOpPYXKEHUH B
3HAUUTENBHON CTEMEHU 3aBHCHUT OT MPaBWILHOW OpraHu3alldd BOJHOTO PEKMMa B 30HE
(hyHIIAMEHTOB U Ha MPUJICTAIOIICH TeppUTOpHH. M30bITOUHOE KOTUYECTBO PUPOIHBIX BOJ -
TPYHTOBBIX, TAJIBIX M JOXKJAEBBIX - MPUBOJNT K CHIDKCHHIO HECYIICH CIOCOOHOCTH TPYHTA,
YBEJIMYCHUIO JeopMaInii, pa3BUTHIO MPOIECCOB MOPO3HOTO MYYCHHUs, MPOCATOYHOCTH U
noaMbiBa. [1oaToMy OIHMM M3 KIIHOYEBBIX HAlpPaBJICHUN MH)KEHEPHOW 3alllUThl OCHOBaHMI
BBICTYTIaeT YCTPOMCTBO APCHAXKHBIX CHCTEM, OOECHEUMBAIOMINX KOHTPOIHPYEMBIH OTBOJ
BOJIBI OT KOHCTPYKIIMIA U ydacTKa B IeJIoM. DPPEKTHBHBIC METOIBI JPEHAKA MPEACTABISIIOT
co00l KOMITJIEKC TEXHHYECKHUX PEUICHHH, OPUCHTHPOBAHHBIX KaK Ha JIOKANBHYIO 3aIIUTy
(hyHIAMEHTOB, TaK W Ha PETryJMPOBAaHHE BOJAHOTO OanaHCca BCETO CTPOUTEIBHOTO IISITHA, a
TakKe  JIOTIOJHSIOTCS  IEOTEXHMYECKUMU  MEpOTPHUATUSIMHU,  HANpaBlIEHHBIMH  Ha
cTabmIn3aIiio IPyYHTOBOIO MaccuBa [2, ¢. 34].

Haubonee oueBumHas 30Ha MPHUMEHCHHs JPCHAXHBIX CPEACTB - HEMOCPEICTBEHHOE
OKkpyxeHHe (GyHIameHTta. [IpUCTCHHBIH JApEHaXX OTHOCHUTCA K YHCIy Haubolee
pacnpocTpaHéHHBIX pemieHuit. OH mpeaycMaTpuBacT YKIAAKY MephOPHPOBAHHBIX
JIPCHAXXHBIX TPYO IO TMEePUMETPY 3IaHUs, KaK MPaBHUJIO, B 30HE IOAOIIBH (pyHIaMeHTa, HO
HECKOJIbKO HHXe €€ OTMETKH, opueHTHpoBouyHO Ha 30-50 cm. Takoe pacnosoxeHue
MO3BOJISIET IEPEXBATHIBATEH (PIIIBTPAIIOHHBIC IIOTOKU 10 UX IPOHUKHOBCHHS B OCHOBAaHUE U
HanpaBJIATh BOAY K MNPUEMHBIM KOJOJLUAM WJIM B CUCTEMY BOAOOTBeAEHHUA. JIpeHbI
MOMEMIAIOT B (DMIBTPYIONIYIO 3aCHINKY W3 MIEOHS WM TPaBUs, a UL MPEIOTBpAICHUSI
3amIMBaHUs Tiep(opalii UCIONB3YIOT TE€OTCKCTWIh. B  YIJIOBBIX TOYKaX M MeECTax
W3MEHEHUs HamNpaBlieHUs TPOKIAAKH TpyO yCTpamBalOTCS CMOTPOBBIE  KOJIOIIBI,
obecreynBaronfie BO3MOXKHOCTb KOHTPOJISI COCTOSTHUSI CHUCTEMBI M €€ TPOMBIBKH.
[MpucrenHslii japeHaXX o0co0eHHO OJ(deKkTUBEH IS COOPYXKEHHH C ToABAIAMH U
[IOKOJBHBIMHA JTaXKaMH, TJ€ BAXKHO TMPEAOTBPATUTH YBIAXHEHHE CTEH M HAMOpPHOE
BO3JICHCTBUE TPYHTOBBIX BOJI.

ANbTEepHATUBON WM JIOTIOJIHEHWEM K TPUCTEHHOMY PEIICHUI0 HEPEIKO CIYKHUT
KOJbLIEBOW JpeHaxx. B 3TOM ciywae apeHakHasl JIMHUS pa3MELIAeTCcsl HE BIUIOTHYIO K
(yHmaMeHTy, a Ha HEKOTOpOM YHIAJIeHHH OT HEro, OOBYHO B JHama3oHe 5-8 M or
HapyXHbIX CTeH. Takass cxemMa IO3BOJIAET IE€pPEXBAaThIBaTh IOJ3EMHbIE TNOTOKM €€ Ha
MOJIXO/IE K 3AaHMIO, pa3rpyxasi BOAOHACBILIEHHBIE CJIOU B CTOPOHE OT OCHOBaHUs [5, c. 50].
KonbueBoit apeHaxk 0COOCHHO IIelIecoo0pa3eH Ha TIIMHUCTHIX TPYHTaX, CKJIOHHBIX K
HaOyXaHWIO 1 MOPO3HOMY IMyYEHHIO, a TaKXKe MPH OTCYTCTBUH TOJBaJbHBIX MOMEIIECHUH,
KOTJla 3ajada 3allluThl CTEH OT HEMOCPEJACTBEHHOTO KOHTAaKTa C BIIAroil MeHee KPUTHUYHA,
yeM obecrieueHrne CTa0MIbHOCTH TPYHTA O] TTOA0MIBOM. [1py MpOEKTHPOBAHUY KOJIBIIEBBIX
JIpeH HE0OXOIMMO BBIZICPKUBATH TPEOYEMbI YKIIOH TpyO, 0OecTieunBaronuii cCaMOTEYHBIN
OTBOJI BOJIbI K KOJUIEKTOPY WJIM BBIMTYCKY, a TaK)XK€ YBS3BIBATH TPACCUPOBKY C pelbedom
MECTHOCTH M PACIOJIOKEHUEM BOIOTPUEMHHUKOB.

B ycnoBusX BBICOKOT'O YPOBHS TPYHTOBBIX BOJ M CIAOBIX BOJOHACHIICHHBIX TPYHTOB
Ba)XHOC 3HAYCHHE NPUOOpPETAeT IUIACTOBHIA JpeHak. OH MOHTHPYETCS HEMOCPEICTBCHHO
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NOoJ NOAOIIBON (yHIaMeHTa, Yalle BCEro IUIMTHOTO HIIM JIGHTOYHOIO, M HPEICTABISET
co00if MHOTOCJIOWHYIO BOJOIPOHUIIAEMYIO KOHCTpyKumio. Kak mpaBuio, NIacTOBBINA
JPEHaXX BBITIOJIHAIOT B BUJIE TIOCIIEIOBATEIbHBIX CJIOEB MECKa U I'paBHs WM LIEOHs, HHOT 1A
C WCIOJBb30BaHUEM CIEHUANBHBIX APEHAXHBIX MeMmOpaH. Takas «momymika» MO3BOJISIET
nepepacnpeensTs U OTBOAUTH BOJY, MOCTYMAOLIYI0 CHU3Y, CHIXKasl IOPOBOE JaBICHUE U
yYMEHbIIasi PUCK MOATOINICHUS (yHOameHTa. 3a CUET APEHUPYIOUIMX CIOEB CO3MAI0TCA
6osiee OIArONpPHUSATHBIE YCIOBUS PaOOTHI OCHOBAHMS, CHIXKAETCSI BEPOSATHOCTD Pa3KIKCHUS
TpYHTa ¥ HEpaBHOMEPHBIX 0cazokK [3].

Jns KpymHBIX COOpYXCHHH C OONBINOW IUIONIAJbI0 IOAOLIBBI - HMPOMBIIIICHHBIX
3I@aHMH, CKIAICKUX KOMIIIEKCOB, MAaCCHBHBIX IUIUTHBIX (YHIAMEHTOB - HEPEIKO
TMpUMEHSETCS TUIOIAAHON NpeHak. B 3ToM ciydae mopx Bced Iwiomanpio (QyHAaMEHTa
(dopmupyeTcsi ceThb APEHAXXKHBIX JIMHUM, COCIMHEHHBIX B EIUHYIO CHCTEMy. TpyOsbl
pacnpesensoT TakuM 00pa3oM, 4ToObI 00eCIeYuTh COOp BOJIBI CO BCETO IATHA 3aCTPOHKHU H
e€ mocieayromuii OTBOA B COOPHBIN KOJUIEKTOP WM BOJONPUEMHEIN Kosoaen. InomaaHoi
JpeHaxk 0COOCHHO aKTyaJleH IPU OYeHb BBICOKOM YPOBHE I'DYHTOBBIX BOJ, a TaKKe IpH
HaJIMYMH CINa0bIX, JIETKO Pa3yIUIOTHSEMBIX TPYHTOB B OCHOBAHMH, I'/Ie JIOKAJIBHBIE PEIICHUS
(HanpuMep, TOJBKO NPUCTEHHBIM JpeHax) He o0ecrneynBalOT TpeOyeMol CTeneHu
MOHIKCHUS BOJIOHACHIICHNUSI.

IIpn BbIOOpEe cXembl ApeHaxka BONMM3KM (yHIAMEHTa HEOOXOOMMO YUYHTBIBATH PHCK
NoAMbIBa OCHOBaHUs. CNHIIKOM OJHM3KOE pPACIOJIOKCHHE NPEHAXHBIX JMHHUA K CTCHE
MOXET IIPUBECTH K JIOKaJbHOMY BBIMBIBAHHMIO TPyHTa W OOpa3OBaHUIO MYCTOT, YTO
0cIabisieT OCHOBAaHME M MOJKET BbI3BaTh HepaBHOMepHbBIe nedopmanmu. Ha mpaxTtuke
palroHaIbHOE PAaCCTOSHUE OT (YHIAMEHTa 10 APCHAXHBIX TPYO OOBIYHO MPUHHUMAIOT
nopsiika 2—2,5 M, ¢ KOPPEKTHPOBKOH B 3aBHCUMOCTH OT THIIA TPYHTA, TIYOUHBI 3aJI0KCHHUS
U KOHCTPYKTHBHBIX OCOOCHHOCTEH (yHaameHTa. TakuM 00pa3oM, JIOCTHIaeTcs
KOMITpOMHCC MeXIy S((GEKTHBHBIM IIEPEXBATOM BOJBI M COXPAaHEHHUEM LIEIIOCTHOCTH
TPYHTOBOI'O MaccHUBa I10J{ ocHoBaHueM [7, ¢.100].

Hapsny c¢ apeHaxxoM (yHIAaMEHTOB BaKHEHIlee 3HAYCHHE MMECT OpraHH3aIus
BOJIOOTBOJAa Ha BCEM ydacTKe 3acTpoiku. OmHa W3 NMpOCTEHIIMX M HanbOoiee HarisIHBIX
(hopM - OTKpBITBIE APEHAKHBIE CUCTEMBI, NMPEACTABIIONINE COOOH CeTh KaHAJIOB W KaHaB,
BBIPBITBIX II0 TEPPUTOPUH. Takwe YriyOJIeHHs BBINOJHSAIOT C 3aJ@HHBIM YKIOHOM B
HalpaBJIeHUH E€CTECTBEHHOIO CTOKa WM HMCKYCCTBEHHOTO BOAONPHEMHHKA. OTKpHITHIE
KaHaBbl TO3BOJIAIOT OTBOJHUTH HMOBEPXHOCTHBIE W YAaCTHYHO WH(HUIBTPALMOHHBIE BOJBI C
MOHIDKEHHBIX MECT M 30H BO3MOXHOTO 3aCTOfl, CHIDKas CTENEHb YBIAXHCHHS TPYHTOB B
30He 3maHMd. K mpenMymiecTBaM OTKPBITBIX CHCTEM OTHOCST MPOCTOTY YCTPOICTBA,
y0OCTBO BH3YaJbHOTO KOHTPOJII U OTHOCHTENbHYIO JelieBu3Hy. OJHAaKO OHHM TpeOyroT
CBOOOJIHOTO TPOCTPAHCTBA, MOTYT YXYAIIATh JCTETHYECKOE BOCIPHUSATHE TEPPUTOPUH M
HYK/IAIOTCS B PETYIISIPHOM OUNCTKE OT HAHOCOB, PACTUTEIBHOCTH B MyCOpa.

Bonee TtexHomorm4HeIM, HO M OoJjiee 3aTpaTHBIM pEUICHHEM CIyXaT 3aKpBIThIE
JAPCHAXHBIC CUCTEMBI. B stom CJiyda€ 1o y4acTKy MpOKIAAbIBAIOT MOJA3EMHYIO CETh IPEH B
¢unbTpytomeit 00CHITIKE, YaCcTO B BHJIE XapaKTEPHOW CXEMbI «ENIOUKH», TJ€ LEHTPAIbHBINA
KOJUISKTOP MIpaeT poJib CTBOJIA, a OTBETBIIONIMECS II0J YIJIOM JIMHUM - POJIb BETBEH,
coOMpaIoMNX BOJY C OTJCIBHBIX YYaCTKOB. Bece TpyObl yK/IaAbIBAIOT 1O YKIOHOM HE HUXKE
1 %, uro obecneynBaeT yCTOWYNBOE JIBIXKCHHE BOJIBI B CTOPOHY NMPUEMHOTO KOJIOALA WU
BBIITYCKAa. 3aKpbIThIe CHCTEMBl HE HapyIIaloT OJIarOyCTPOHCTBO TEPPUTOPHH, MOTYT
COYCTAaThbCA C O3CJICHCHHUEM MW JOPOXHBIM IIOKPBITHEM, HO Tpe6y}0T TIONATCJIIBHOTO
IIPOCKTUPOBAHUS, HCIIOJIb30BaHUA TCOTCKCTHUIIA n yCTpOﬁCTBa CMOTPOBBIX )4
HAKOITMTCIIBHBIX KOJIOALUECB IJIA O6CJ'ly)KI/IBaHI/IH.

Jus curyanmii, xorma TpeOyercs IJIOKaJbHOE CHW)KEHHE YPOBHS TPYHTOBBIX BOJA B
OTHGHBHOﬁ 30HEC, IPUMEHAIOT BepTHKaHBHBIﬁ JApCHAX. OH MOXeET OBITh p€ain30BaH B BUIEC
JPEHaKHOTO KOJIOJIA MIIN HETITyOOKO# CKBaXXMHBI ¢ Mep(oprupoBaHHOHN 00camHOW TPyOOH.
Bopa u3 oxpyskaromiero rpyHTa IIOCTyNaeT depe3 Hepopaiuio BHYTPb KOJOALA, TAe
AKKyMYJIUpYEeTCsl M 3aTeM OTKayMBaeTCsl JPEHaKHbIM HacocoM. Takoi mpuéM MO3BOISET
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peryinupoBaTh BOJAHBIA PEXHM B OTPaHHYCHHOM OOBEME, HANpHUMEp, IMOJ OTHEIbHBIM
CTPOEHHMEM, B 30HE JU(PTOBON MIAXTHl WM TEXHHUYECKOTO IIOANONbS. BepTHKaIbHBINH
JPEHaXX 4acTO KOMOMHHMPYETCS! C TOPU30HTAIBHBIME JIMHUSIMH, CO3/IaBasi OoJiee CIOXKHYIO U
aJalTUBHYIO CUCTEMY BOJOTIOHMKEHHUA [0, c. 67].

Ocoboe MecTo 3aHMMaeT TaK Ha3bIBaGMBIH «OTCEKaloIWi» apeHax. Ero 3amaua -
NEPEXBATUTh TPYHTOBBIE BOJBI, CTEKAIOIIUE MO CKIIOHY WM C BBIIIENEKAIUX YIaCTKOB, 10
TOTr0, KaK OHH, JTOCTUTHYT OCHOBaHHMs 34aHu. J{71s1 5TOro Ha Havaje CKJIOHA WU Ha TPaHHIE
ydJacTka, mepex (yHIAMEHTOM, YCTPaWBalOT [PEHAXHYIO JHMHHIO, OPHEHTHPOBAHHYIO
HOMePEK MPEANOIaracMoro HampaBJIeHHs IBIKCHHS IMOI3€MHBIX BOJ. IlepexBaueHHas
TaKuM 00pa3oM BOJa OTBOAWUTCA B CTOPOHY OT COOPYKCHHS, UTO IO3BOJISIET COXPAaHUTH
CTaOMIBHOCTh TPYHTOBOTO MaccuBa NOA (YHZAaMEHTOM U CHHU3HTh PHUCK OIIOJI3HEH,
Pa3MBbIBOB U MEPEyBIAKHEHHUS.

D¢ PeKTUBHOCTD BCEX NEPEUHCICHHBIX JPEHAXKHBIX PELICHUH CYIIECTBEHHO BO3pacTaeT
OpU HX COYETAaHWH C TEOTEeXHWYECKUMH MeponpustusiMu. OpHuM n3  0a30BBIX
MHCTPYMEHTOB BBICTYIIAeT BEPTHKaJbHAs IUTAHUPOBKA Tepputopun. [Tytém dopmupoBanus
YMEPEHHBIX YKJIOHOB ITOBEPXHOCTU B CTOPOHY BOJONPHUEMHHUKOB, OpPraHU3allud OTMOCTOK U
JIMBHEBBIX JIOTKOB 00€CTeunBaeTCsi OBICTPHIA OTBOJ aTMOC(HEPHBIX OCAIKOB OT 3JIaHMs, YTO
COKpamaeT MHOWIBTPANXIO BOABI B TPYHT B HEMOCPEACTBEHHON OIM30CTH OT (QyHIaMEHTA.
I'paMOTHO BBINOJNHEHHAS BEPTUKANbHAS IUIAHMPOBKA CHUXKAET HArpy3Ky Ha IOJ3EMHBIE
JIpeHaXHBIE CHCTEMBI M IPEIOTBPAIIaeT 00pa30BaHNE 3aCTOMHBIX 30H BIIATH.

3HaYMMYI0 POJIb UTPAIOT U T€OTEKCTUIIBHBIE MaTepUallbl. B KOHCTPYKIUAX OpeHaked uxX
UCTIONB3YIOT KaK pa3leNUTeNbHbIe U (GUIBTPYIOMINE CIOM MEXIY TPYHTOM H IIEOEHOTHOM
OOCBINKOM MM MEXIy pa3IMuHbIMU (PPaKIUSIMH 3aI0JHHUTENS. [ €0TeKCTHIIb PENsTCTBYET
MPOHUKHOBEHUIO MEJKHUX YacTHI] B TOPHI APCHUPYIOLIEr0 MaTepHaia M OTBEpCTUS TPYO,
TEM CaMbIM IMOJ/IEPKHUBAET UX (DUIBTPYIOUIYIO CLIOCOOHOCTh Ha MPOTSHKEHUU JITUTEIILHOTO
BPEMEHU M CHIXKAET PHUCK 3aumieHus. [IpuMeHeHne reoTeKCTHIISI U JIPEHaXHBIX MeMOpaH
TaKXKe CIOCOOCTBYeT CTaOWIM3allud OCHOBaHMA, I€PEpaclpesielieHHI0 HAMPsHKEHUH U
YMCHBIIICHUIO HEPaBHOMEPHBIX aedopMaliuii, 0COOCHHO Ha CJIAObIX WM HEOIHOPOIHBIX
rpyHTax [4, c. 6].

HemanoBakHBIM yCIIOBHEM JONTOCPOYHOW pPabOTOCIIOCOOHOCTH JIO0OH ApeHaKHON
CHCTEMBI SIBIISIETCSl peryisipHoe oOcimyxuBaHHe. be3 mepuoandeckoll IMPOYUCTKH
CMOTPOBBIX M BOJOHNPHEMHBIX KOJIOALEB, MOPOMBIBKM JAPEH W KOHTPOJS COCTOSHHS
(UIBTPYIOIINX CIIOEB MPOUCXOJUT MOCTENIEHHOE HAKOIICHHWE WA, TIeCKa M OPraHMYECKUX
MpUMEceH, 9TO CHMXKAET NMPOIYCKHYIO CIIOCOOHOCTh TPYO M HMPUBOAWT K TOABEMY YPOBHS
BOJIBI B rpyHTe. [l0o3TOMY SKCIUTyaTaIus qpeHaKHBIX CUCTEM JIOJIKHA BKIIIOYATh IUIAHOBHIE
OCMOTpHI, YAaJCHHE OTJIOXKCHHH, TNPOBEpPKY paboThl HACOCHOrOo OOOpYIOBAaHUS IPHU
HAJIMYAM BEPTUKAJBHBIX JpEHaXKeil, a TakkKe OICHKY I[eIOCTHOCTH TeOTEKCTHIBHBIX
000J104YeK B JOCTYIHBIX MECTaXx.

Bce wumkeHepHbIEe pemIeHHs 10 YCTPOWCTBY IpeHaka IOJIC)KaT BBIIOJHEHHUIO B
COOTBETCTBUU C JIEUCTBYIOIIMMHU HOPMATUBHBIMU JOKYMEHTaMU. B poccuilckol mpakTuke
KIIIOYEBBIM periaamMeHToM BeicTynaer, B uyacTtHocTH, CII 45.13330.2017 «3emusiHble
COOpYXeHHs, ocHOBaHMS M (yHImameHTsl» [1]. B sTOM cBone mpaBmi 3adMKCHPOBAHBI
TpeOOBaHMS K MEPONPHUATHSM 10 BOAOIOHWKEHHIO W BOJOOTBOJY, IPHBEICHBI
pPEKOMEHAAUN IO OpraHM3allud IMOBEPXHOCTHOIO CTOKA, IO IapamMeTpaM JpEHa’KHBIX
CHCTEM, YKIIOHaM TpyO, TIyOMHE 3aJI0KeHHus, IO0N00py MaTepHajoB W pPacuéry
¢unpTpanmonHoro pexxnma. CoOnoJieHne HOPMATHUBHBIX TpeOoBaHMN oOecrednBaeT He
TONBKO 3((HEKTUBHOCTh APEHAKHBIX MEPONPUATHH, HO M 0e30MacHyio, HaI&KHYIO
9KCIUTYaTaIlHIO 3IaHIH U COOPYKECHUH B TEYEHNE BCETO PACYETHOTO CPOKA CITY)KOBI.

O¢ddexTuBHBIE METONBI  ApeHa)ka IS TOBBIIIEHHS TPOYHOCTH  OCHOBAHHUH
MPEACTAaBISIIOT COOOW KOMIIEKC HH)KEHEPHBIX PEIIeHWH, BKIIOYAIOMINK  JIpeHAX
(hyHIaMeHTOB (MTPUCTEHHBIN, KOJNBIIEBOH, MJIACTOBBIH, TUIOMIAIHOM), CHCTEMBI OTBOJIa BOJIBI
C TEPPUTOPHUH YydacTKa (OTKPBITHIE M 3aKPBITBIE CETH, BEPTHUKAJIbHbIE M OTCEKAIOIIHe
JpEHaXM), a TaKXKe COMYTCTBYIOIIHME TIC€OTEXHUYECKUE MEpPONPUSTUS - BEPTUKAIbHYIO
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IUIAaHUPOBKY, TPHMEHEHHE TEOTeKCTHIISI M peryjsipHoe OOCIyXKHMBaHHE JIPEHAaXKHBIX
3JIEMEHTOB. X COBMECTHOE NMPHMEHEHHE MO3BOJISIET PEryJIMPOBaTh YPOBEHb IPYHTOBBIX U
MOBEPXHOCTHBIX BOJI, CHIDKATh CTENCHb BOJOHACHIIICHHS TPyHTa B 30HE (DyHIaMEHTOB,
yMeHbIIaTh Je(opMaliy M IOBBINIATH HECYIIYI0 CHOCOOHOCTh OcHOBaHMH. Oropa Ha
HOpMaTHBHBIE TpeOoBaHMs, B ToM unciie mosoxkenust CII1 45.13330.2017, obecneunBaer
00OCHOBaHHBIA BBIOOp CXeM [peHAaXa W TapaHTHPYeT HAA&KHOCTh M JOJITOBEYHOCTh
BO3BOJHMMBIX H 3KCIUTyaTUPYEMbIX COOPYKEHHUH.
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Abstract: The article is devoted to the definition of the concept of competence and its
significance in the process of learning and work. Competence is a norm that indicates a
person's compliance with established requirements in their activities, documents that
combine certain knowledge, skills, and abilities. This article analyzes the main components
of competence, its formation and development, as well as methods for their effective use in
each area. The article provides practical recommendations for improving the education
system and introducing new approaches in production and pedagogy based on
competencies. Successful implementation of competencies occupies an important place in
the activities of professional specialists and, together with modern teaching methods, is
aimed at increasing production efficiency.
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AHATUZUPYIOMCSL OCHOGHBLE KOMINOHEHMbL KOMREMeHyull, ee (opMuposanue u pasgumue, d
makoice cnocoodvl ux POeKmusH020 UCNONL30BAHUA 8 KaxiCOou obnacmu. B cmamve
nPeOCmasienvl  NPAKMUYecKkue PeKoMEHOAyUul Nno  COBEPULCHCMBOGANHUIO — CUCTEMbl
00pa308aHuUs U BHEOPEHUIO HOBbIX NOOX0008 8 NPOU3800CMEe U Nedd202UuKe, OCHOBAHHBIX HA
KoMnemeHyusx. YcnewiHoe @HeOpeHue KOMREeMEHYUll 3aHUMAem 8adCHOe Mecmo 8
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Analysis of international literature shows that there is no single term for the concept of
"competence." N. Norris (N. Norris) calls this situation "theoretical disorder"[1], and this
causes various misunderstandings in international and national comparative programs. The
term "competence"” is distinguished by the fact that it has a complex construction compared
to other categories, including "knowledge," "skill," and others. The complexity of the term
lies in the fact that it is simultaneously considered as a category of personality and is
interpreted differently in different fields of science, as well as in different countries.

G.Weinert defines the term as follows: competence is the cognitive ability and skill of a
person to solve a certain problem, motivational, volitional, and social preparation for solving
this problem, the ability to successfully and responsibly use problem solutions in various
options.

S. Bjernavald defines it as "the application of personal abilities, knowledge, and skills to
fulfill the requirements of daily and changing professional activity"[2]. D.S. Rukhen and
L.Kh. Salzhanik (D.S. Rychen, L.Kh. Salzhanik) emphasize the important aspect of the term
competence as "the successful completion of complex tasks in certain situations, taking into
account socio-psychological conditions (with the involvement of cognitive and non-
cognitive aspects) [3]."

E. Klime and J. Hartig (E. Klieme, J. Hartig) define the term "competence" as follows:
"Personal competence includes such interconnected aspects as knowledge, skills,
competence, experience, and motivation. It is understood as a measure, understood as a
person's ability to solve a specific type of specifically required situation, a problem
situation, and demonstrate their results or the effectiveness of the work performed [4].

The term "competence" is a tool that ensures the transparency of international assessment
programs [5]. J. Erpenbeck and L. von Rosentiel (J. Erpenbeck & L. von Rosentiel) [6]
emphasize the division of competencies into three types: "subject-dependent characteristics
(What knowledge does he have?), attitudes towards implementation (How does he do it) and
achievable results (what results does he achieve?)." The term "competence" is widely used in
pedagogy, psychology, and socio-economic sciences. The term competence is used alongside
the words ability, potential, skill, ability, experience, reserve. In pedagogy, the term
"competence" began to be used after the terms "knowledge," "skills," and "abilities" in the
1970s. Along with the widespread use of the term "competence" in various fields, it is
scientifically classified differently in different disciplines.

The term competence originated from the formation of the demand for specialists in the
labor market, and this term was first used in the 1970s by the German scientist D. Marten
with the term "Schlisselkompetenz" [7]. This term corresponds to the terms "key
competence" in English or "Key competencies" in Russian. The term "competence" began to
be used in place of the term "qualification." If we look at the history of this, with the
transition from standard labor activity in production to "tailorism," the term "qualification"
could not fully describe this labor activity. If in standard labor activity the worker is
required to perform a certain activity, then with the introduction of "taylorism" labor
activity, the worker is required to perform several activities independently, depending on the
conditions. Also, in society, due to the transition from a "service society" to a "scientific
society," great attention is paid to intersectoral knowledge, skills, and abilities. From this,
the demand for the term competence increased [8].

The term "competence" is defined in the "National Encyclopedia of Uzbekistan" as
follows: competence (Latin complete - I am achieving, I am worthy, I am worthy) 1) the
scope of powers, rights and duties of a certain state body (local self-government body) or
official, established by law, charter or other document; 2) knowledge, experience in one area
or another. According to A. Turdiyev, Yu. Asadov [9] and others, in scientific, pedagogical,
and psychological sources, competence and competency are interpreted as very complex,
multifaceted, common concepts for many disciplines. Therefore, his interpretations are
diverse in terms of volume, composition, meaning, and logical content. In the descriptions
of the concepts "competence" and "competency," special attention is paid to the following.
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-Practical application of the set of knowledge;

- A person's learning, qualities, and virtues;

- Measure of preparedness for practical activity;

- The ability to solve problems and achieve the necessary results in practice;

- The integrity of knowledge, skills, and abilities that ensure a person's professional
activity;

- A set of activated (implemented in practice) learning, knowledge, and experience;

- A person's purposefully directed emotional strength

According to the definitions of programmers T.Kuldashev and R.Odinayev, "The word
competence in a broad sense means the ability to apply existing knowledge and skills in
practical experience in solving general or specific comprehensive problems." Also,
T.Kuldashev classifies competence as "a sign of activity leading to the expected result”" and
"the ability of a specialist to apply it in practice." At the same time, he distinguishes the term
"competence" from the term "knowledge" as follows. "Without practical implementation of
the task, it is impossible to define and evaluate it. Qualification is an important criterion of
competence, which manifests itself as a result of repeated application in various situations,
including problem situations" [10].

"Knowledge" is the result of data processing through reading. Knowledge is a
generalization of facts, basic laws, the theory and practice of a particular field. In the
European Union qualification classification, "knowledge" is defined as "knowledge of
theory and facts." "Skills" are understood as the "application of knowledge" in solving tasks
and finding solutions to problems, innovations are understood as the application of "Know-
how." In the European Union qualification classification, skills are divided into "cognitive"
skills and "practical skills." Cognitive skills include logical intuitive and creative thinking.
Practical skills are understood as agility and the correct choice of execution methods, the
appropriate and appropriate use of raw materials, equipment, and inventory. "Competence"
is understood as the ability to apply knowledge and skills, as well as for methodological
training and professional and personal development in personal, social, and work and
educational situations [11].

In this regard, the definition of the term "competence” in state educational standards is
also important. "Qualification requirements of general secondary education consist of
requirements for the mandatory minimum and final goals of the content of education in
general education subjects, the volume of study loads, and the quality of education,
consisting of:

— knowledge - memorization and retelling of learned information;

— skill - the ability to apply acquired knowledge in familiar situations;

— skill - the ability to apply acquired knowledge and formed skills in unfamiliar
situations and generate new knowledge;

"competence - the ability to apply existing knowledge, skills, and abilities in everyday
activities" [12].

In paragraph 4 "Qualification Requirements for General Education Subjects of General
Secondary and Secondary Specialized, Vocational Education," a description of basic and
general subject competencies is given. "Based on the continuity, consistency of education in
the Republic of Uzbekistan, the priority of the student's personality and interests, the
following basic competencies are formed in accordance with their age characteristics.

— In the PISA assessment program, the term "literacy" is used, which corresponds to the
Uzbek term "savodxonlik." This term refers to the set of basic basic competencies of a
particular person existing in society [13].

This refers not to the knowledge from school textbooks, but to the student's necessary
competencies in society. Throughout their lives, the student develops the ability to solve
various problem situations, and through the ability to apply their ideas and views in certain
situations, basic basic competencies are developed. School education, self-education, family
environment, environment, extracurricular environment have their influence and thus
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prepare for professional activity. Personal competencies, such as '"responsibility,"
"responsibility for one's own activity," "working in groups," "demonstrating one's results,"
"self-management in problem situations," which are components of professional activity, are
also formed in parallel with the basic competencies.

As mentioned above, the PISA assessment program aims to measure students' basic
competencies in reading literacy, mathematical literacy, and science literacy. Students'
computer literacy will also be checked. This is optional for participating States. The
Organization for Economic Co-operation in Europe defines these three core competencies as
follows:

Reading competence is understood as the student's ability to understand written texts,
use them, express their attitude to the information contained in the texts, thereby developing
their knowledge and potential, and participating in the life of society [14].

In the PISA assessment program, basic reading competence is tested for three purposes,
which are:

1. The first goal of reading competence is to determine the type of text in which students
search for information in the text, distinguish it, to what extent they understand and interpret
the text, connect the content and form of the text with life, and express their attitude.

2. The second goal is the form of the text, written texts (prose texts) have been studied in
many programs. The PISA assessment program provides tasks where data is presented in a
different form: including lists, formulas, graphs, diagrams. Application of text forms, adults
encounter different texts in their life experiences. Students are given tasks related to various
text forms to study the formation of this skill.

3. The third is the ability to use texts. In such assignments, students' ability to use novels,
personal letters, or biographies in their personal lives, use state regulatory documents and
announcements for the general public, use manuals or reports in professional activities, and
finally, apply textbooks and educational materials to the educational process are examined.

Mathematical competence, in harmony with the didactics of this subject, is understood as
the student's ability to understand the significance of mathematics in society, make
mathematical decisions, use mathematics in their life, and find rational solutions [15].

In the PISA assessment program, mathematical competence is also studied for three
purposes: from the point of view of content, process, and situation. They are:

1. The first goal is the content of the assignment, in which skills based on general and
mathematical thinking (probability, change and growth, bodies and shapes) and the
curriculum (algebra and geometry) are studied.

2. The second goal is to study mathematical processes based on general mathematical
skills. These mathematical skills include the ability to use mathematical language,
mathematically express and describe problems. The purpose of studying these skills is not to
check them with different test tasks, but to check whether they can apply the above-
mentioned skills simultaneously to solve one task.

Mathematical tasks in the program are divided into 3 groups:

1) tests related to ordinary mathematics, i.e., calculating expressions and applying
concepts;

2) logical tasks, which can be used in simple tasks and in them;

3) tasks related to mathematical thinking and mathematical generalization, in which
students apply mathematical elements to a specific situation and formulate their tasks.

3. The third goal is to study the competencies of students in various situations where
mathematical knowledge is applied.

The concept of the program defines 5 types of cases, which are: personal, educational,
professional, everyday, and scientific. Students are required to complete mathematical tasks
related to these cases. Students are asked to complete the task based on the knowledge
gained as a result of everyday imagination, observation, various conversations in their
personal life, and combining the knowledge gained in mathematics.
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Natural science competence is understood as the ability to understand the classifying
features and contemporary significance of natural sciences, to apply natural knowledge in
practice, to know problems related to natural sciences, to be able to describe natural
phenomena, to draw conclusions based on facts, to be able to explain, expressing an attitude
towards ideas and topics related to natural sciences [16].

Basic competencies in the natural sciences are also checked for three purposes. That is:

1. The first objective relates to the concept of natural sciences and examines the
understanding of natural processes and changes influenced by humanity. The PISA
assessment program is based on concepts from physics, chemistry, biology, and geography,
but this knowledge is not required. Students are required to apply this knowledge to answer
scientific questions in everyday life. These tasks will relate to the application of natural
sciences in life, healthcare, on Earth and the environment, as well as in technology.

2. The second goal relates to processes related to natural sciences, and with these tasks,
students' skills in substantiation, interpretation, and implementation are tested. The program
defines tasks related to the following 5 processes: understanding scientific questions,
scientific justification, identification and presentation of interrelationships, and expression
of understanding of scientific concepts.

3. The third goal is situations related to the natural sciences, which encompass situations
encountered in everyday life and rarely used in natural science classes and laboratories. Like
mathematics, natural sciences are constantly used in everyday life. These tasks can also be
situations that students encounter in their personal lives or related to global interests.

The PISA assessment program consists of studying students' ability to be observant,
eager to learn, and apply knowledge gained at school in various situations and situations in
everyday life. Of course, the selection of such assignments as program tasks was accepted
by experts as correct, primarily from an economic point of view. In professional activity,
issues, problems, or situations in independent life are complex and require the application of
a number of knowledge, experience, and skills.

The term "Literacy" used by the OECD is fundamentally different from the term
"knowledge." Measuring the educational system in the PISA assessment program through
core competencies, in turn, requires clarification and comparison of the concept of the goal
of education. The concept of education should be developed not only from a scientific point
of view, but also from the point of view of educational policy. The importance of the
concept of educational goals in international programs lies in the fact that it is necessary to
clarify that school education has additional functions in addition to functional ones.

Based on the analysis of scientific literature, educational and regulatory documents, it
was determined that the term basic competencies corresponding to the work of the program
should be used as follows.

The basic competencies of a student are the process of independent understanding,
analysis, decision-making and expression of their attitude to problem situations in society,
nature, technology, economics, social spheres, as well as in the context of globalization, the
formation of their own solutions, conclusions, and proposals, taking into account various
points of view (environment, humanism, nationalism, patriotism, logic, using mathematical
models) in accordance with the student's age development in school and outside of school
(independent learning, in the family, in society, with the help of mass media, in various
extracurricular educational institutions).

In the definition, the main basic competencies are defined as a process, and these
competencies are constantly developing and forming.

The basic basic competencies of students are divided into 2 types: assessed and non-
assessed competencies. Assessment programs do not allow for the quantitative
measurement, observation, and comparison of the constituent components of students' basic
competence. In particular, it is impossible to measure the student's motivation, interest,
aspiration, imagination, approach, as well as social competencies. An important aspect that
can be observed from the history of programs presented in Chapter 1 is that programs
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always select methods that can be measured in exact numbers in a short time. Three basic
terms used in the program are given above, and their analysis also shows that only through
tasks can the main elements of basic competencies be measured in specific numbers. The
remaining elements can be determined by a qualitative method, in percentages, based on
contextual indicators. Contextual indicators are considered as conditions for the formation
of the student's basic competencies. In particular, in the program, questionnaires designed
for students, teachers, parents, and school administration analyze the conditions for the
formation of basic basic competencies. Analysis of the literature shows that the persons
responsible for education in the participating countries of the program, scientific and
program work largely analyze these conditions and, on this basis, develop new concepts for
improving the literacy of students in the next program.

Conclusion: According to the information obtained from the above sources, the term
"competence" occupies a special place due to its complex nature and various definitions.
This concept has been interpreted differently in various sciences and fields, and it is natural
that a theoretical disorder arises in the formation of its precise definition. Competence is
understood as the combination of a person's cognitive, motivational, social, and practical
abilities in solving certain problems. In G. Weinert's definition, competence encompasses
the abilities of a person necessary for solving problems and achieving results in any
situation. At the same time, S. Bernovold and D.S. Rukhen also see competence as the
ability to carry out changing professional activities and adapt to socio-psychological
conditions. In addition, the term "competence" is widely used in pedagogy, psychology,
socio-economic sciences, and this term is associated with many other concepts, such as
knowledge, skills, and abilities.

The PISA assessment program and its approach to the term "literacy" also show the use
of this term in various situations, the importance of forming basic competencies in society.
This program aims to test students' competencies in reading, mathematics, and science, yet it
also measures their ability to make decisions and solve problems in everyday life. In
conclusion, competence is not only knowledge or skills, but also the ability to effectively
and positively apply them in everyday life and professional activity. Its development ensures
adaptation to complex and rapidly changing requirements in society, problem-solving,
decision-making in various life situations, and integration with social aspects.
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Abstract: The article examines the impact of artificial intelligence on teachers’ professional
self-perception in the context of educational digitalization. It highlights that the introduction
of Al tools transforms the teacher’s role and attitude toward professional competence. The
study analyzes the influence of artificial intelligence on teachers’ professional identity and
their readiness to adapt and develop new skills. It emphasizes that artificial intelligence
does not replace teachers but reinforces their role as mentors and organizers of the
educational process.
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CrpeMuTenpHOe pa3BUTHE TEXHOJIOTMH HCKYCCTBEHHOTO MHTEJUIEKTa CTAHOBUTCS OJTHUM
U3 KJII0YEBBIX (DaKTOPOB TpaHCOpMALUU COBpEMEHHOro oOpaszoBanusi. MV -UHCTpYyMEHTBI
AKTHBHO BHEAPSIOTCS B IIKOJBHYIO NMPAaKTUKY, U3MEHSS CIOCOOBI OpraHM3allik y4eOHOTo
nporecca, OIeHKH 00pa30BaTENbHBIX PE3YIBTATOB W B3aUMOICHCTBUS MEXKIY yUHTEIEM H
yYamuMucs. B 3THX yCIOBHMSAX BaXKHO YYHTHIBATH HE TOJNBKO METOJMUYECKHE H
TEXHOJIOTMYECKHE acIeKThl ucnonb3oBaHuss MM, HO W ero BiIMsSHWE Ha JWYHOCTHO-
npodeccroHapHYI0 chepy yIuTes.

B cBomx mocnemHWX BBICTYIUICHHUSX Ha MexayHapomHoM Qopyme Digital Bridge 2025
[Mpesunent Pecnyonuku  Kazaxcran  Kaceim-Komaptr TokaeB  ormewaer, 4To
MCKYCCTBEHHBI HHTEIUIEKT JOJDKEH CTaTh Ba)KHOW 4YacThi0 00pa3oBaTeNbHON CHUCTEMBI
CTpaHbl ¥ UCIIOJB30BAThCS JUIs TOBBINICHUS KauyecTBa OOYYeHHMsS M pa3BUTHUS
MHIMBHIYAILHOTO MOJXO0Ja K KaxIoMy oOydatomemycs. Ocoboe BHUMaHUE YHAeNseTcs
ABTOMATH3allMM PYTHHHBIX IPOLECCOB B 00pa30BaHMU, PAa3BUTHIO NU(POBOH rpaMOTHOCTH
y4aIuxcs U MeJaroros, a TakykKe PaCcHIMPEHUIO TOCTyTNa K coBpeMeHHBIM VM -TexHoIorHiIM
B IIKOJIaX M By3axX. BmecTe ¢ TeM momuepkuBaeTcs HEOOXOIUMOCTD YyUUTBHIBATH ITHUECKHE
ACTIEKTHl MPUMEHEHHSI HCKYCCTBEHHOTO MHTEIUIEKTa M COXPAHATH KIIIOYEBYIO POJIb yUUTEIS
B o0Opa3oBaTelbHOM TIpoliecce. B 3TOM  KOHTEKCTE  aKTyaJM3HpyeTcsi BOIPOC
MepeoCMbICIEHHS MPO(ECCHOHANBFHON PONM Tefarora B yCIOBUSX (OPMHUPOBaHHS HOBOH
oOpa3oBaTenpHON mapagurMsi [1].

«CrtpaHa BCTynmwia B 310Xy HCKYCCTBEHHOTO HWHTEIUIEKTa, W 3TO (DyHAaMEHTaJIbHO
MEHSEeT MHPOBOH TOPSAOK W 00pa3 >KH3HH BCEr0 UYENOBEYECTBA — MBI JOJDKHBI OBITH K
3TOMy TOTOBBI». — Kacsim-XKomapt Tokaes. [1]

IIpodeccus memarora TpagWIMOHHO CBA3aHA C BBICOKOW CTENEHBIO OTBETCTBEHHOCTH,
CaMOCTOSATEILHOCTH M OCO3HAHWEM COOCTBEHHOM POJIM KaK HOCHUTENsI 3HAHUI, IEHHOCTEH 1
KyJIBTYpHOTO OmNbITa. [losiBIEHHE HWHTENIEKTYalnbHBIX CHUCTEM, CIOCOOHBIX BBIMOJIHATH
OTAebHbIE (PYHKINU yUuTeNns — OT moadopa ydeOHBIX MaTepHasoB /10 aHaIu3a ydeOHBIX
JOCTHXKEHUH — HEM30eXHO oOTpaxkaercs Ha NPOo(EecCHOHATBHOM CaMOBOCHPHSTHH
MearoroB. YYHUTeNlb CTAJIKHBAETCS C HEOOXOAMMOCTBIO IIEPEOCMBICICHUSI CBOCH PpOJH,
TPaHMI] KOMIIETEHTHOCTH M MecTa B 00pa3oBaTeJbHOM IIPOCTPAHCTBE, HACHIILICHHOM
I POBBIMH TEXHOJIOTHSIMU [2].

Oco0y10 akTyalbHOCTh 3Ta Ipo0iemMa MpHOOpPETaeT B IIKOJAX C HEPYCCKUM S3BIKOM
o0yueHHs, TAe TMeIaror pycCKOTO s3BIKAa W JINTEPaTypbl BBIIONHAET HE TOJBKO
00pa3oBaTeNbHYI0, HO W KYyJIBTYPHO-IIOCPEIHUYECKYI0 (YHKIHMIO. B Takux ycrmoBHAx
0COOEHHO B@)XHO IIOHATh, KaK HcHojibp3oBaHMe IMUW oTpaxkaercs Ha OIIYIIEHUH
npodecCHOHATBHON 3HAYMMOCTH YUUTENS, €r0 YBEPEHHOCTH B COOCTBEHHBIX BO3MOXKHOCTSIX
Y TOTOBHOCTH IIPUHUMATh HOBBIE 00pa30BaTeIbHBIE TOAXOHI [3].
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B wuccrnenoBanmsix HypkaceiMm ApkabaeBa u Benepsl MamaroBoii paccMaTpuBaeTcs
BJIMSTHUE UCKYCCTBEHHOT'O MHTEIUIEKTa Ha U3MEHEHUE POJIH TIPETIOIaBaTelisi B COBPEMEHHOM
o0pa3zoBaHNK. ABTOPBI OTMEYAIOT, 4TO Mcnojib3oBanne MU tpedyer oT yunTenst ocBOeHUS
HOBBIX IEIarOTMUECKMX M IU(POBBIX KOMIETEHIMH M  paclupseT Kpyr ero
npodeccronanbHbIX 00s3aHHOCTEH. Oco00e BHHMaHME YJIEISIETCs YMEHHIO paboTaTh C
MHTEJUIEKTYyalbHBIMI ~ 00pa30BaTEIbHBIMH  CHCTEMAaMH, AaHAIU3HPOBATh  PE3yIbTATHI
00y4YeHHs U IPUMEHATh NU(POBEIC HHCTPYMEHTHI B yueOHOM mporiecce [4].

Bomnpocs! BHenpeHHs HCKYCCTBEHHOTO HWHTEIUICKTa M LU(POBBIX, MHTECIUICKTYaIbHBIX
TEXHOIOTMA B  00pa3oBaTeNbHYIO MPaKTHKy OTpakeHel B | ocyJapcTBEHHOM
001Ie00s3aTeNbHOM CTaHIapTe cpenHero odpasoBanus Pecrybmmku KasaxcTaH, a Takxke B
MexxayHapoausix qokymertax FOHECKO wu Epormeiickoro corosa, OpHeHTHPOBAaHHBIX Ha
pa3BuTHEe LUGPOBBIX U MNPO(PECCHOHANBHBIX KOMIIETEHLMH mnexarora [5,6]. B aTtmx
JOKyMEHTaxX MOJAYEPKUBACTCS,, YTO MCIOJIb30BAHUE HCKYCCTBEHHOTO WHTEJJIEKTAa He
CHI)KAaeT pOJIb YyduTeds, a TpaHcopmupyer ero npodeccuoHanbHble (YHKIHH,
CIOCOOCTBYSI TIEPEOCMBICICHHIO II€AarOrMYecKOr JEsTENbHOCTH W MPOQeCcCHOHATIBHOTO
CaMOBOCIIPHSTHS B YCIIOBHSAX II(poBOi TpaHchopmarmu obpasoBanus [7].

Oco0eHHO BakHa 3Ta TpaHC(HOPMAIHS JJIsl yUUTENEH PYCCKOTO sI3bIKa U JIUTEpaTyphl B
IIKOJIaX C HEPYCCKUM SI3bIKOM o0ydeHms. Hecmorps Ha Bozmoxnoctn MM B mepeBone u
TeHEepaIuy TEKCTOB, MEAAaror OCTa&Tcsd HOCUTENEM KYJIbTYPHOTO KOHTEKCTA, JIUTEPaTypHOH
TPAaAWIMM W HAIMOHAIBHO-KYJIBTYPHBIX CMBICIOB. JTO YKpEIIIET NpoQecCHOHAIbHYIO
YBEPEHHOCTb YUHUTENS U GOPMHUPYET YYBCTBO BOCTPEOOBaHHOCTH [8].

IIpn 3TOM Henb3s UTHOPHPOBaTh pHUCKH BHeApeHHs M. UpesmepHast 3aBUCUMOCTH OT
U(POBBIX HMHCTPYMEHTOB MOXET CHIDKaTh TBOPUYECKYI0 WHHLIMATUBY IeAarora u
(dhopMmanu3oBath yueOHBIH mporecc. HemoctaTouHslil ypoBeHb IH(PPOBOH KOMIIETCHTHOCTH
croco0eH yCHIMBATh YyBCTBO HEYBEpPEHHOCTH. [103TOMY BakHBI CHCTEMHasi METOAUYEeCKast
MOJJIEP)KKA, IOBBIICHHE KBATU(QHUKAUMK W (OPMUPOBAHHE KYJIbTYPbl OCO3HAHHOTO U
KpUTHYECKOTro ucrois3oanusa U [9].

Takum 00pa3oM, HMCKYCCTBEHHBIH HHTEJUIEKT HE BBITECHSAET YUYHTENs, a CTaHOBHUTCS
MHCTPYMEHTOM II€pEOCMBICIEHHs ero mpodeccuonHansHoil posu. IlpodeccnonansHoe
CaMOBOCTIPHATHE TIeJarora NoCTENEeHHO TpaHC(HOPMHUpPYETCs 0T 00pa3a TpaHCIATOpa 3HAHUH
K 00pa3y HacTaBHMKA, MOAEPATOpPAa M HOCUTENIS T'yMaHHCTHYECKUX LEeHHOcTed. OcobeHHO
3TO MPOSIBIISIETCS B IIKOJIAX C HEPYCCKUM SI3bIKOM 00yUEHUsI, TJIe yUUTENb PYyCCKOTO SI3bIKa U
JIUTEpaTyphl OCTAETCS KIFOUEBBIM 3BEHOM B (DOPMHPOBAHMHU SI3BIKOBOH M KYJIBTYPHOM
KOMIICTEHTHOCTH ydamuxcs. YcnemHas uarerpanus M Bo3MoXHA TOJIBKO NPH YCIOBHH
(dhopmupoBaHus y nejarora NO3UTHBHOTO OTHOIICHHS K IIU(POBBIM N3MEHEHHSM, PAa3BUTHUS
npodeccroHabHOI peduieKCHU M MOBBIIIEHUST YPOBHS LU(PPOBOIl KOMIIETEHTHOCTH, YTO
YKpPEIUIIET er0 YBepEHHOCTh U YyBCTBO MPO(PECCHOHATEHON 3HAYHMOCTH.
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Annomauyun: 8 cmamve npedcmasner GUIOCOPCKO-KYIbMYPHLIIL AHANU3 CEMAHMUYECKUX
CMPYKMYp a3epoaiioHCancKoll Xy0oxicecmeenHol Kynbmypul. XyoodcecmeenHas Kyibmypa
paccmampueaemcs He Npocmo KAK COBOKYNHOCMb ICmemuyeckux opm, a Kax
OCMbICTIEHHOE — 8bIPACEHUE OHMOJIOSUYECKUX KOHYenyutll, KOJIeKMUBHOU NnaMamu u
Kyabmyprozo — cosnanus.  Cemanmuyeckue  OCHOBbL  A3epOAUONCAHCKOU  KYAbMYPbl
uMmepnpemupylomcs,  uepez  @3aumooercmeue  MIOPKCKO20 — KOCMOJOSUYECKO20
MUPOBO33PEHUsl, UCIAMCKOU Qurocouu, cyQuiickoid OHmMoRo2UU U  PecUOHATLHO2O
KYIbMypHO20 onvimd. B uccrnedosanuu ymeepoicoaemcs, umo npeemMcmeeHHOCHb U
BHYMPEHHASL  CO2NACOBAHHOCMb  A3ePOAUONCAHCKON  XYOOICECMBEHHOU  KYIbmypbl
onpeoensiiomcs €€ hurocopcku 060CHOBANHOU CEMAHMUYECKOU CIMADUTLHOCIBIO.
Knroueevie cnoea: Asepbaiiodxcanckas Kyibmypd, CeManmuxd, Quiocogus, cumeonusm,
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Abstract: The article presents a philosophical and cultural analysis of the semantic
structures of Azerbaijani artistic culture. Artistic culture is examined not merely as a set of
aesthetic forms, but as a meaningful expression of ontological concepts, collective memory,
and cultural consciousness. The semantic foundations of Azerbaijani culture are interpreted
through the interaction of Turkic cosmological worldview, Islamic philosophy, Sufi
ontology, and regional cultural experience. The study argues that the continuity and
internal coherence of Azerbaijani artistic culture are determined by its philosophically
grounded semantic stability.

Keywords: Azerbaijani culture, semantics, philosophy, symbolism, hermeneutics, collective
memory.
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CeMmaHTHKa a3epOaiiXKaHCKOH XYI0KECTBEHHON KYIbTYPhl MOJKET OBITH OCMBICIICHA KaK
ocobas popma dunmocodckoro 3HaHMSI, B KOTOPOH Xy/I0’)KECTBEHHOE MBIIIJICHHE BBICTYIAET
HE BTOPUYHBIM OTPAKECHHEM PEAJBHOCTH, a CaMOCTOSTEIBHBIM CIHOCOOOM €
OHTOJIOTUYECKOT'O IIOCTUXXCHHA. B 3TOM CMBICJIE XYHOO0KECTBEHHAA KyJIbTypa
(OYHKIIMOHHPYET KaK MPOCTPAHCTBO CMBICIO00Pa30BaHMsl, I/€ OCTETHUYECKas Qopma
nproOpeTaeT CTaTyC HOCHTENS MHUPOBO33PEHUYECKUX, IK3UCTCHIHAIBHBIX M IIEHHOCTHBIX
3HAYEHHH. CeMaHTI/I‘IeCKI/Iﬁ aHaJiIn3 TI03BOJIAECT BBIABUTH HE TOJBKO CTPYKTYPHBIC

30



0COOCHHOCTH XYJIOKECTBEHHBIX 00pa3oB, HO W IJIyOMHHBIE OCHOBAHUS KYJBTYPHOTO
CO3HaHMS, OTPEEIISIONINE CIIOCOObI HOHUMaHUSI MUPa M YeJIOBEeKa B HEM.

®dopMupoBaHHE CEMaHTHYECKOTO sipa a3epOailKaHCKON XYH0KECTBEHHOW KYJIBTYPHI
CBSI3aHO C TIOPKCKMM KOCMOJIOTMYECKHMM MHPOBOCIIPUSITHEM, B paMKax KOTOPOTo ObITHE
OCMBICJIUBAETCSI KaK FapMOHMYECKH YIOPSAOYCHHOE IIe0e, OCHOBAHHOE Ha IMpPUHIMIAX
COPa3MEPHOCTH, NMKIMYHOCTH M CaKpaJbHOH B3aMMOCBSA3aHHOCTH BCEX YPOBHEH
MHPO3JaHus. DTH MPEICTABICHHUS 3I0KIIN (QYHAAMEHT CHMBOJIMYECKOTO MBIIUICHUS, B
KOTOpPOM TIPHUPOJAHBIE W KOocMHYeckne oOpas3pl mpuoOperaroT (uiocockoe 3HAYCHHE,
BBICTYIAss MOJAECISIMH YHHUBEPCAIBHOTO MOpPsiAKa. JlaHHBIE apXETHIINYECKHE CTPYKTYPBHI HE
YTPadMBaIOTCA B XOJI€ HCTOPUYECKOTO Pa3BHUTHS, & COXPAHIIOTCS B TPaHC(HOPMHUPOBAHHOM
BUJE, (GOPMHPYS yCTOWYNBYIO CEMAaHTHUECKYIO MATPHUILY KYJIBTYPHI.

[IpunsATHe wncnama CcTajno BaKHEHIIMM STarmoM (HIOCO(CKOTO TEePEOCMBICICHHS
XYAOKECTBEHHOW KYJIbTYphl A3zepOaiimkaHa, BBe/sl B €€ CEMAaHTHUECKOE I0JIE€ KaTeropuu
TPaHCLEHJICHTHOT'0, a0COJIIOTHOTO ¥ JTyXOBHOTO cOBeplIeHCTBa. Vcinamckas guinocodust He
paspylinia IpeaecTByONMe MUPOBO33PEHYECKNE OCHOBAHMS, a BKJIIOUMJIA UX B Oojee
CJIOKHYIO OHTOJIOTHYECKYIO CHCTEMY, TJe XYA0KECTBEHHBIH 00pa3 crajl paccMaTpHBAThCS
KakK 3HaK BBICHIETO CMBICIA. B 3TOM KOHTEKCTe 3cTeTHka IpHoOperaeT meradu3nieckoe
M3MEpEeHHE, a XyNOKECTBeHHass (opmMa — cCTaTyc IOCPEJHHKA MEXAY UYyBCTBEHHO
BOCIPUHUMAEMBIM H YMOIIOCTHT'AEMBIM.

Cydwuiickass Tpaauus ChITpata KIIOYEBYI0 pOJb B YIIyOeHHH (GHIOCOPCKON
CEMAaHTUKH a3epOalpKaHCKOW XyHO0KeCTBEHHOH KynbTypbl. Cydwuiickas OHTOIOTHS,
OCHOBaHHAasl Ha HJee BHYTPEHHETO IyTH W JyXOBHOTO CaMOIO3HaHHMA, copMupoBana
0COOBI THI CHMBOJHMYECKOTO S3bIKa, B KOTOPOM XY/IOXKECTBEHHBIH 00pa3 CTaHOBUTCS
MHOTOCJIOMHBIM ¥ IPUHIUIHAIGHO OTKPBITBIM I MHTepnperauun. C TOYKH 3pEHHUs
¢unocodckoll TEpMEHEBTHKH, Takue o0pa3bl He (UKCHPYIOT OJHO3HAUHBIN CMBICIH, a
MHHUIUHUPYIOT TPOILECC €r0 HENPEPHIBHOTO IMOCTIIKEHHUS, BOBJIEKAs BOCHPHHUMAIOLIETO B
aKT JyXOBHOT'O COyYaCTHSI.

JlekopaTUBHO-IIPUKIIAIHOE HUCKYCcCTBO AsepbalpkaHa, NMPEeXIe BCEro TPaIUIMOHHOE
KOBPOTKa4€CTBO, MOXET OBITh MHTEPIIPETHPOBAHO Kak (opMa BHU3yaIbHOH (uiocoduu, B
KOTOPOH MHpP OCMBICIBAETCSI Yepe3 3HAKOBYIO OPraHM3alMio MpocTpaHcTBa. OpHaMEHT
37eCh BBICTYNIAaeT HE KaK O3JEMEHT YKpalleHWs, a KaK CTPYKTypHpOBaHHAs CHCTeMa
CHMBOJIOB, OTpaXarollas IpPEJCTaBICHUS O MOpAAKe OBITHA, 3allUTe ¥ CaKpaIbHOU
nenoctHocTH. C rnocodckoil TOUKH 3peHHs KOBEP MPeJCTaBIIeT cOO0H MOJIENh KOCMOCa,
B KOTOPOH MOBTOPSEMOCTH M PUTM BBIPRKAIOT HJCI0 YCTOWYMBOCTH M HETPEPBHIBHOCTH
CYIIECTBOBAHUSI.

My3bikanbHas — Tpagunus — AzepOaiipkaHa, M  OCOOCHHO MyraMm, pacKpbIBaeT
(unocodckuii moTeHNHAN 3ByKa KaK HOCHUTENs cMbICcia. MyraMmHas cucTeMa OCHOBaHAa Ha
NPUHIIMIIE CTAHOBICHUS, TIe My3blKalibHas (opMa pa3BHBaeTCs Kak IMPOIECC, a He Kak
3aBepIIEHHAs CTPYKTYpa. ITO cOMmKaeT Myram ¢ GrurocoCKUMHU KOHIECTIIIAIMHU BPEMEHH U
OBITHS, B KOTOPBIX CMBICII PACKPHIBAETCSI HE MTHOBEHHO, a B IMHAMUKe. My3bIka B JJAHHOM
cilydae BBICTyNaeT Kak (opmMa HeEMaTepHalbHOTO 3HAHMS, CIIOCOOHas mepenaBaTh
9K3UCTEHINAIBHBIE COCTOSHHS M OHTOJIOTHYECKHIE HHTYHUIINN.

ApXuTeKTypHast KyibTypa AsepOaikaHa TarkKe JEMOHCTPHPYET BBIPaKCHHYIO
¢unocockyro CeMaHTHKY, CBS3aHHYIO C OCMBICIEHHEM IPOCTPAHCTBA KaK KaTErOpHU
ObITus. BepTrkaneHast HanpaBJICHHOCTh apXUTEKTYPHBIX ()OPM, OpraHM3alysl CakpalbHBIX
LEHTPOB U KYIOJbHbIE KOHCTPYKIUH OTPAXKAIOT MPEJICTABICHHS O COOTHOLICHUH 3€MHOTO U
HeOeCHOro, KOHEYHOro H OECKOHEYHOTro. ApXHTEKTypa 3l1eCh BBICTyIaeT Kak
Marepuanu3oBaHHas (uiaocodus MPOCTpaHCTBA, (UKCHPYIOIIAs B CBOGH CTPYKType
MHPOBO33PEHUYECKHE OCHOBAHUSI KYJIbTYPBI.

JlureparypHass Tpaguuus — AsepOaiipkaHa  3aKperuisieT U KOHLENTYaJH3HpYeT
CEeMaHTHYECKHE OCHOBAHUS  XyJOXKECTBEHHOH KyJbTypbl, (OPMHUpPYS YCTOWYMBBIC
¢unocodckue 00pasbl yenoBeKa U MUpa. JIMHUYECKOE CO3HAHHWE YTBEPIKAAET MOJEb Iepost
KaK HOCHUTENS OHTOJOTMYECKOW IEJOCTHOCTH, TOT/a KaK KIAacCHYecKas MO33Usl pa3BHUBAET
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CJIOKHYIO CUCTEMY CUMBOJIOB, B KOTOPOW UYEJIOBEUYECKHH ONBIT OCMBICISIETCS] B KaTErOpHsIX
JYXOBHOTO IYTH M TPAHCLEHJCHTHOTO CMbIcia. JIUTepaTypHBIH TEKCT B 9TOM KOHTEKCTE
¢dynkponupyer kak popma GHUIOCOPCKOro AMCKYpca, BHIPAKECHHOTO XYI0)KECTBEHHBIMU
CpelCTBaMHU.

Takum o0Opa3oMm, ceMaHTHKa a3epOail/KAHCKOW  XYJOKECTBEHHOH  KyJbTYpBI
MpeACTaBIsIeT CO00H (QIIOCOPCKH HACHIIIEHHYIO CHCTEMY CMBICIOB, B KOTOPOIt
acreTHdeckas (opMa BBICTYHAaeT CIIOCOOOM OHTOJOTHYECKOTO U 3K3UCTCHIHAIHHOTO
OCMEBICTICHHsI JAeHCTBUTENbHOCTH. EE€ yCTOHYMBOCTE OOYCIOBIEHAa HE CTAaTHIHOCTHIO, a
CIOCOOHOCTRIO K CMBICIIOBOH TpaHc(opMamuu MpH COXPaHCHWH (yHIAMEHTAIBHBIX
MHPOBO33PEHUYECKAX OCHOBAaHHMHA. XyIOXKECTBEHHas KylIbTypa AsepOaiikana B JaHHOM
aCTieKTe MOXKET OBITh pPacCMOTpEHa KakK MeJocTHas (opma KymbTypHOU ¢uiocodumu,
obecrieynBaromias NPeeMCTBEHHOCTh M WAEHTUYHOCTh B HICTOPHYECKOM BPEMEHHU.
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