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Physical and mathematical sciences
du3zuko-MaTeMaTHYECKHE HayKHu

YK 539.186.22

MNPUMEHEHUE TEOPETUYECKHX MOJEJENA K MHOXKECTBEHHBIM ITPOLIECCAM

AY. Aﬁl[yanI/IMOBl, X.M. Humanos?, 11I. IconGoeBa®
2 kaHaUIaT QU3MKO-MATEMATHUECKHX HAYK, TOIEHT, > MarucTp 2-T0 Kypea
3 AHImKaHCKHI rOCYAapCTBEHHBIN YHIBepCHTET (. AHIMKaH), Y30eKHCTaH

1

Annomayus. B pabome Ona onucanmus pacnpedenenuti codblmuil No CpeoHeli MHONCEeCHE8EHHOCHU
npeonazaiomes  pasiuuHvie — meopemuueckue —Mooenu U smnupuueckue  gopmyavl.  Taxsxce  npusedenvl
IKCNEPUMEHMANbHbIE OaHHble CPeOHell MHOMCECBEHHOCTNU  3APAMNCEHHbIX YACMUY U UX CedeHus Om yucia
06pazosannuix 3apacennvix uacmuy. Ha ocnose 06b1uno20 nyacconogckozo pacnpeoenenis npeoniodicenbl pasnuinsle
meopemuueckue Mooenu, npu SMom obpasosanue N-yacmuy 8 OAHHOM aKme CIMOIKHOGeHUT npoucxooum cayuatino. Tlo
NONYYEHHBIM Pe3VIbIMamam Oenaemcs 6bl800 0 MOM, HMO MHONCECMBEHHOCMb GMOPUUHBIX 3APANCEHHLIX HACTUY
xopouio coenacyemcs ¢ mooeavio Banea u Huowcesckoeo-Puibuyxozo. Ocmanvibie MOOenu He CO2NACYIOMCA, MaK KAk
OMKIOHeHUA umuposanmbix dannsix om meopuu senuxu (x° >100).

Kntouesvie cnosa: cobvimus, uacmuya, meopus, MOOelb, MHONCECMBEHHOCMb, — B3UMOOEUCMEUs,
¢umuposanue.

B Hacrositiee BpeMsi MHOTHE 3KCIIEPUMEHTAJbHBIE M TEOPETHYCCKUE PaOOTHI MOCBSIICHBI HCCICIOBAHHIO
MHOXKECTBEHHOTO 00pa30BaHKsI BTOPUYHBIX 3apsXKEHHBIX YaCTHUI] IPU BBICOKUX dHeprusix [1].

B pabote [2] paccMOTpenu TOMOJOTHYECKHE CEUEHHUS Majlo- M MHOTOJIYYEBBIX COOBITHI, CPEIHIOI0
MHOKECTBECHHOCTDb 3apsPKCHHBIX YaCTHUI[ U UX 3aBUCUMOCTL OT OHEPIUM. B »r1oii yactu pa60T1>1 MBI paCCMOTPUM H
MMpOoaHAJIM3UPYEM PA3TINUIHBIC TCOPETUUCCKUC MOJCIIU U X TPUMEHUMOCTD K OKCIEPUMCHTAJIbLHBIM JTaHHBIM.

Bo wmborumx OKCIICPUMEHTax 6bIJII/I MPCAJIOKEHBI pa3IMYHbIC TCOPETHUCCKUE MOACIN WU OMIHNPUYCCKUC
(dhopMyIIBI IS OTIMCAHKS PACTIPEICICHUI COOBITHI M0 MHOYKECTBEHHOCTH BTOPUYHBIX 3aPSIKCHHBIX YACTHIL.

Jns omucaHus paclpeieieHHil T-p-CoOBITHH PAacCMOTPUM HEKOTOpble M3 Hux: a) IlyaccoHoBckoe
pacrpesiesieHie Ui BCEX 3apSDKEHHBIX YACTHI[: OOBIYHOE IyaCCOHOBCKOE pAaCHpe/ielieHHe HMEET MECTO, €CiH
obOpa3zoBaHue N-4acTUI[ B JaHHOM aKTe CTOJIKHOBEHHU MPOUCXOAMT CiydaiiHo. B pe3ynprare MHOTHX aKTOB
CTOJIKHOBEHHS B CPEJTHEM POXKIAIOTCS <n> yacTuil. DopMylia B 3TOM Cllydae UMEeT BH/]

—{Te}

plng) :F:(T 1)

e

6) [TyaccoHOBCKOe pacrpesieieHie UIsi T 7 -nap.

Ora mojens OblTa mpenioxkeHa Banrom (mogens Wang — 1). B mozxenu Banr-1 npennosnaraercs coxpaHeHue
3apsijia B MaJbIX 00J1acTsX, T. €. JOKAIbHOE COXpaHEHHE 3aps/a JYacTHull.

B) [IyacCOHOBCKOE pacrpejieieHue I POKIEHHbIX 3apsiKEHHBIX MTHOHOB (Mozeb Wang-2).

@opmynel B Mofensx Banra [3] HemocpeACTBEHHO TMOJIy4alOTCST W3 OOBIYHOTO ITyaCCOHOBCKOIO
pacnpenenenus. Hibke mpuBeaeHbl COOTBETCTBYIOIINE POPMYIIBI sl KaXKI0M Moeny Banra.

Monens Banra-1:

1 . —céfn.—ﬂb
:Eﬂ_—ni::-f[ﬂ=_me'“ S
PLE (M4 -o)]=— [ (ne-al]! )
Mopnens Banra-2:
. A= (e - o
= (ne—al (re—a) e R
P (ﬂi -(1): ) (e —m)! (3)

TAC O — YUCJIO 3aps’KCHHBIX YaCTUILL B HAYaJIbHOM COCTOAHUUN (,Z[JIH 77,'-p — BBaHMOﬂCﬁCTBHﬁ o= 2)
F) HyaCCOHOBCKOC pacnopeacjicHue Il KaXXa0ro coprta NIMOHOB OBLIO IPEAJIOKCHO XOpHOM u CI/IHBBGPOM.

© AbaypaxumoB A.Y., Humanos X.M., Dconboesa 1. / Abdurakhimov A.U., Nishanov H.M., Esonboeva Sh., 2026
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P(n)=—— « 21— (4)

Jopzgy (0D

rae Nn=(n4-2)/2,Jo- dynxius Beccens, a ( - cBOOOIHBIH apaMeTp.

1) IlyaccoHOBcKOE pacmpenenieHne Ui BCeX POXKACHHBIX IIMOHOB C paclpeesieHUeM 110 3apsijiaM Ha OCHOBE
MO/JIETIH U30CIIMHOBOH HE3aBUCHMOCTH.

Kpome Toro, paccMOTpHM JBe SMIHUpPUYECKUE (HOPMYIIBL:

1. ®opmyay, peaioxeHnyo bozoku u ap., B Buzme [5].

P(ns)= ctnl ™t (= nii2d) (5)

r7ie ¢ — HOPMHUPOBOYHBII MHOXKHUTEINb, 0 - U 3 - CBOOOIHBIE ITapaMETPHI.
2. ®opmyiy Hinkesckoro — Peiouikoro [4].

(6)

d 2 !
P (ﬂi:] = F g_d d

rie D = J.,‘,-"di ‘ni: =g =% - mucnepcus u d - cBOOOAHBIA HapameTp, KOTOPbI MoabMpaeTcs Hpu
(GUTUPOBaHUM DKCIIEPUMEHTAIbHBIX JaHHBIX. Pacrpenenenue YwkeBckoro-Peibunkoro ssisercs 0000IeHnEM
pacnpenenenus Ilyaccona ¢ HOBBIMM mapameTpamu x = (14- <t4>) /D u y= D p (n4). B atom cnydae daxropuan
3amensieTcs I — pyHkumel. 3mech x XapakTepHu3yeT CTeTeHb OTKIOHEHHUS OT CPeIHEro <n.>.

COBOKYITHOCTh AKCHEPUMCHTANBHBIX [TAaHHBIX IO pacmlpefeicHusM P coObiTmid mo sHepruum 25 I[HB
coryacyercst ¢ ooenMu BapuaHTaMu Mojenu Banra. Ilpu Oonee BBICOKHMX HEPTHSX JIydIllee COTrJIacue MMEET MOAENb
Banr-1. CpaBHeHHE BceX IEepEUHCICHHBIX BBIIIE MOJETIEH ¢ HAIIMMU JaHHBIMU IO 7 0 — B3aUMOJICHCTBUAM IOKA3aJIo,
4yTo TONbKO Baur-1 cormacyercs c¢ skcrnepuMeHTOM. OcCTalbHBIC MOJETH HE COTNACYIOTCA C 3KCIEPUMEHTAIbHBIMU
JaHHbIMH. PacnipeneneHus 7'p - COOBITHIA 110 MHOXXECTBEHHOCTH U UX CPaBHEHHUE C ITOMOIIBIO SMIHPUIECKUX (HOpMYIT
(5) u (6) mokazaino, uto Gopmyia Bo30KH yIOBICTBOPUTEILHO OMUCHIBACT SKCIICPUMEHTAIBHBIC JaHHBIC. Pe3ysbTaThl
¢utupoBanus npuBeacHs! B Tabnuue 1 u Ha puc. 1. Kak BuIHO, 13 TaOIUIbI U pUC. 1 MHOXKECTBEHHOCTh BTOPHYHBIX
3apsDKEHHBIX YacTHUI] XOPOIIO COTNAacyeTcsl B MpeAeiax 3KCIEpUMEHTAIBHBIX OMHMOOK ¢ Mojenbio Banra n gopmymnoit
YmxeBckoro-Peronmkoro. OcTtaibHbIE MOIEIN JAl0T XZ — 100 npu uncne Touek 9. Pe3ynbraTel, aHaJOTUYHbIE HALLUM,
OBLTH TIOJTYYEHBI IS 7 p — B3auMmoercTsuil mpu P = 25 I'as/c u P = 50 I'3B/C.

Tabnuya 1
T p — B3aNMOJeiiCTBUS

Pacripenenenus Cpe/Hsisi MHOXKECTBEHHOCTD M TI0I00paHHbIE TIapaMeTphI N Yucno Touex
Banr — 1 <74 >=5.69+0.04 6.3 9
UmxeBckoro — Priounkoro <my>=558+0.05 12,9 9

D =2.73+0.03
Bozoxu u np. d=158+0.07

<1y >= 568008 154 3

a=4.05+0.06

B=2.38+0.06
ITyaccon <4 >=553+0.04 135 9
Banr — 2 <y >=5.66+0.04 606 9

P (m4)
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Puc. 1. Pacnpedenenue w~p—cobvimuil om T4+ Kpusvie pacuemvl no meopemuieckum mooenim Banea-1,
Ilyaccona u Yuowceeckoeo-Poibuyxozo

Takum o00pa3om, MOXXHO OTMeTHTh, uro mpu P= 40 IdB/c pacmpeneneHne T p — COOBITHH 10

MHOXKECTBEHHOCTH XOpOILIO corjacyercs ¢ Mojenbio Baxr-1, B KoTopol mpenmonaraeTcsi ITyacCOHOBCKOE
pacIpeseneHre poXKICHHBIX 3apsDKCHHBIX ITap MMOHOB U (opmyoi Umkesckoro-Peiouikoro (U-P).
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APPLYING THEORETICAL MODELS TO MULTIPLE PROCESSES

A.U. Abdurakhimov', H.M. Nishanov?, Sh. Esonboeva®
1.2 candidate of Physical and Mathematical Sciences, Associate Professor, * Master of the 2™ year
3 Andijan State University (Andijan), Uzbekistan

Abstract. In the work, various theoretical models and empirical formulas are proposed to describe the
distributions of events over average multiplicity. Experimental data on the average multiplicity of charged particles and
their cross sections from the number of charged particles formed are also given. Based on the usual Poisson
distribution, various theoretical models have been proposed, while the formation of n-particles in this act of collisions
occurs by chance. Based on the results obtained, it is concluded that the multiplicity of secondary charged particles is
in good agreement with the Wang and Chizhevsky-Rybitsky model. The rest of the models do not agree, since the
deviations of the fitting data from the theory are large (y 2> 100).
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V]IK 53:51
O IMPOBJIEMHBIX BOITPOCAX B ®U3UKO-XUMUHN

I'.A. KopabJeB, TOKTOp XUMHUYECKHAX HAyK, mpodeccop Kadeaps! GH3uKu
OI'bOVY BIIO Uxesckas 'CXA (Mxesck), Poccus

Annomayusn. B cucmemax, 6 Komopuix 3aumooeicmeue uoem no epaduesmy nomeHyuand (NoaoHCUmenbHasl
paboma), pe3yibmupylowds NOMEHYUATIbHAS IHEPSUS, KAK U NPUBEOEHHAs MACCA, HAXOOUMCS N0 NPUHYUNY CLONCEHUS
00pAMHBIX 3HAYEHUTI COOMBEMCMBYIOWUX BeAUUUH NoOCUcmeM. Dmo — KOPRYCKYIAPHbII npoyecc, meopemuieckou
KOHYenyuel KOmMopoz2o MOdCem AGISmMmbCs dHmponus. B cucmemax, 6 xomopwix e3aumooleticmeue uoem Hpomus
2paduenma nomeHyuania (ompuyamenvHas paboma), 8blNOIHAEMCA AneedpauyecKoe ClOAHCeHUe UxX macc, a makice
COOMBEMCmMEYIoWUX 3Hepeull noocucmem. Mo — B0IHOBOU NPOYECC, MeopemuyecKkoll KoHyenyueli KOnopo2o Moicem
A61AMbCA He2IHmponus. Pesonancnoe cmayuonaprnoe cocmosHue cucmem GulNOIHAEMCA NPU YCIO8UU PABEHCMBA
cmeneHell ux KOPRYCKYJIAPHBIX U 80JHO8bIX 83aumoldelicmeuil. Takue coomHoueHus noomeepicoaromes ypaeHeHuamu
nocmosanHou Ilnanka, nOCMosHHOU MOHKOU CMPYKmMypsl U ONid Yucia w. [JanHble NPUHYUNBL MOZYM NPAKMUYECKU
UCNOIL308AMBCAL OJisL NOUCKA ONMUMATbHBIX MEXHOI02UYECKUX PeUeHUl.

Kniouegvie cnosa. nepsoe nauano mepmoouHamMury, 2paoueHm HanpagieHHOCmu npoyecco8, KOPRYCKYIapHO-
B0IHOBOT OYANUIM, IHMPONUSL, HECIHMPONUSL.

BBenenue.

IIpyn Hay4yHBIX HCCIIEJOBaHUAX HE Cpa3y, HO IIOYTH BCEr[a, HACTYNaeT INEPHOJ PELICHUS YK€ Ha3peBLIMX
npobneM. EcTs Takue mpoOiaeMHbIe BOTIPOCH U B (pH3UKO-XUMUHU. HekoTopbie mpuMepHI.

AHanu3 KHHETHKH Pa3HOOOPA3HBIX (PH3MKO-XUMHUYECKUX MPOIIECCOB MOKA3BIBAET, UTO B OJHHUX CIYYasx HICT
MPSIMOE CJIOKEHUE CKOPOCTEH, KWHETUUECKUX WM SHEPTeTUUYECKUX XapaKTEPUCTHUK, & B APYTHX — CKJIAABIBAIOTCSA HUX
0oOpaTHBIC BEINIHHBL.

B wuwactHOCTH, Takoe TPEAINONIOKEHHE WOATBEpKIAAeTCS (QOPMYIIOH BEpOSTHOCTH IIpolecca IMepeHoca

3JIEKTPOHA (WOO) 3a CueT MepeKpPBIBaHMS BOJHOBBIX (DyHKIMH | ¥ 2 (B CTAallMOHAPHOM COCTOSHHU) NP 3JIEKTPOHHO-
KOH(OPMAIIMOHHBIX B3aNMOAeHCTBISX [11]:

1 WW,

W. =500
W.tTW, 0
VYpaBuenue (1) UCMONB3yeTCS MpPU OICHKE XapaKTEPHCTHUK MPOIECCOB MU GY3UH, COMPOBOKIAFOIICHCS
0e3u3yyaTeNIbHBIMH NIePeHOCaMU 3IIEKTPOHOB B Oenkax [11].
A Taxke: «M3 KIacCHUECKOW MEXaHWKH W3BECTHO, YTO OTHOCHUTENIbHOE JBW)KCHHE JIBYX YaCTHI[ C dHEpruei
B3auMoJielcTBus U(r) MPOUCXOAUT KaK JABMKEHUE MATEPUAIIbHOM TOUKH C NPUBEAEHHON Maccol L1 !

1 1 1
e @)
Mmoo m
B Tojie meHTpanbHoW cuibl U(r), a olmiee mnocTymartenbHOE MABM)KEHHE — KaK CBOOOJHOE JBH)KECHHE
MaTepHaIbHOM TOUKH C MAaCCOM:
m=m, +m, 3)

Takoe nojoxeHue Bele UMeeT MECTO U B KBAHTOBOW MexaHHKe» [1].

Bwmecre ¢ TeM, ocTaeTcs HEpEIIeHHON 10 KOHIIa Mpo0iieMa KBaHTOBO-BOJITHOBOTO Jyaln3Ma, XOTs IPUMECHEHHE
ypaBHEeHHUsI Ae-Bpoiliis mo3BomsieT onpeAenuTs rPpaHULlbl NPOsBIEHUs Takux siBaeHui. Ho kakoe CBOWCTBO NpH 3TOM
JIOMHHUPYET 3aBHCUT OT YCJIOBHH Iporecca. M onpenenuTs 3apaHee Kakas yacTh U3 HHX OyzaeT paboTaTh B KaXIOM
KOHKPETHOM CIIy4ae JOCTAaTOYHO CIIOXHO, XOTS H3BECTHO, YTO BOJHOBAas KapTHUHA Yallle UMEET MECTO NpPH HU3KHUX
SHEPIUsX, a KOPIYCKYJSPHAs — IPU BBICOKHX.

OnMH U3 OCHOBOIIOJIOKHUKOB KBaHTOBOM MexaHuku Makc bopH no aTomy nosoay ckaszan: «Kaxaslii mporecc
MOJKET OBITh HHTEPIPETHPOBAH WM C KOPITYCKYJISIPHON WM ¢ BOJHOBOHM TOYKH 3peHus. OIHAKO T0Ka3aTeabCTBO TOTO,
YTO MBI MIMEEM [eJI0 JCHCTBHUTENBHO C YACTHUIIAMU WJIM C BOJHAMH JISKHT 3a TpeleiaMd HAIIUX BO3MOXXHOCTEH,
MTOCKOJIBKY MBI HE B COCTOSIHMHM OIIPEIENUTh BCE XapaKTEepHBIE CBOWCTBA Iporecca. [103ToMy MOXKHO TOJBKO CKa3aTh,

© Kopabnes I'.A. / Korablev G.A., 2026



ISSN 2311-2158. The Way of Science. 2026. Ne 4 (146).

YTO BOJIHOBBIC M KOPIYCKYJIIPHBIE OIHMCAHUS ClIeNyeT CUMTATh JIMIIb KaK J(Ba MONOJHAIONIMX APYr Apyra crocoda
paccMOTpPEHHUS OJJHOTO U TOTO ke 00BeKTUBHOTO mpotecca» [10].

Takum o6pa3oM, 3TH NpoOJIeMHBIE BONPOCH (HM3HKO-XMMHH HYXKIAIOTCA B HaJbHEHIIEM HCCICNOBaHUH H
00CyXIeHNH.

3HaYUTENBHBII HMHTEpEC HMMeeT M HpobieMa MHOTOIUIAHOBOTO MPOSBICHUS IOHSATHS SHTponuH. B
TeIIOPM3MUECKUX TMporieccax dSHTpomus (S) ecTh (YHKOHS COCTOSIHHSA CHCTEMBI, OuddepeHnnan KOTOopod B
3JIEMEHTapHOM OOpaTHMOM IIpOliecce PaBEH OTHOIICHHIO OECKOHEYHO MaJjloro KOJMYECTBa TEIJIOTHI, COOOIIEHHOTO
cucTeMe, K ee abCOIIOTHOW TeMIeparype:

ds =/, )

IIo TaKOMy Tel'[J'[O(l)I/BI/I‘-IeCKOMy OIIPEACIICHUIO MOKHO pacCYUTAThb TOJBKO PAa3HOCTH 3HTp0HPII>i, caMa X¢€
OHTPONUA MOXKET OBITh OIpCaAC/ICHAa TOJIBKO ¢ TOYHOCTBIO O MTOCTOAHHOI'O CJlIaraeéMoro (KOHCTaHTLI I/IHTerI/IpOBaHI/IH).

B craructuyeckoi TCPMOJANHAMUKE SHTPONNA I/I3OHI/IpOBaHHOﬁ U HaXoJsIIeics B PaBHOBCCUU CUCTEMBI paBHa
JlOl"apI/Iq)My BEPOATHOCTH HAXOKACHUA €€ B OIPEACIICHHOM MaKpOCOCTOSHHNU:

S5=klnW, )

rae W — 9uciio JOCTYIMHBIX COCTOSIHUN CHCTEMBI HITH CTEIICHb BHIPOXKICHUS MHKPOCOCTOSHUM, K — mocTOsIHHAS
Bonbimana.

OTH COOTHOIICHHS SBISAIOTCS OONIMMH YTBEP)KICHHUAMH, HMCIONIUMH MaKPOCKOIHMYECKUA XapakTep, He
collep)KaT HHUKAaKUX CCBUIOK HAa JJIEMEHTHl CTPYKTYp paccCMaTpHUBAEMBIX CHCTEM M TOJTHOCTBIO HE 3aBHCAT OT
MHUKpPOCKONMYECKUX MozeneH [3].

IMosToMy mpuMeHEHHE W PACCMOTPEHHE ATHX 3aKOHOB HMMEET MHOTOIUIAHOBBIC IIPOSIBIICHHS, KOTOPHIC
HanboJlee IUTOMOTBOPHO WCIIONB3YIOTCS CTAaTHCTUYCCKOW TepMoamHaMHUKOW. [IoHsATHE 3HTpomnHH, BEITEKAIOIICE W3
BTOPOTO 3aKOHa TEPMOJUHAMHUKH, SIBJISETCS KPUTEPHUEM HAIIPABJICHHOCTH TMPOIIECCa U CTEHEHbIO HEYNMOPSIOUEHHOCTH
CHCTEM.

B njgaHHOM wuccieqoBaHMM JIENAeTCS TIOMBITKA TOSCHEHUS BBINIEYKa3aHHBIX TIPOOJIEM C  TMO3ULUHU
MIpeICTaBICHUI O HANPaBICHHOCTH TaKUX MPOIECCOB.

1. FpazmeHT HaNMPaBJCHHOCTH IMPOLECCOB CTPYKTYPHBIX B3aMMO/eiiCTBHIA.
I[J'Iﬂ ABMIKYHIUXCS TCPMOAUHAMUYCCKUX CUCTEM IIEPBOC HAYaJI0 TCPMOAUHAMUKU UMECT BU:

2

<%=du+m%-m%, ©)

rae: OF — xomuuecTBo SHEPrum, COOBIEHHOE CHCTEME;

2
mv
wren d| U + —2 — XapaKTepHu3yeT U3MEHEHUS BHYTPEHHEH M KMHETHYECKOW 3HEpIUil CHCTEMBI;

+ 0A — pabota, BBIONHEHHAS CHCTEMOIT;

- 514 — pa60Ta, COBCpUICHHAA HAA CHCTEMOM.
Tax kak BeIuInHA pa6OTLI YUCJICHHO paBHA U3MCHCHUIO HOTGHI.[PIaJ'IBHOﬁ OHEPIruu, TO:

+0A=-AU u —-6A=+AU (7,8)
BepOHTHO, HE TOJIbKO B TEPMOJUHAMHUYCCKUX, HO MW BO MHOIHX JpYIrux mnOponeccax B JUHAMHUKE

BSaHMO)IeﬁCTBHﬂ JABIOKYHIUXCA YaCTHL BaXXHO HE TOJIBKO 3HAYCHUEC HOTCHHHaJ’[BHOﬁ OHEPrun, a €€ H3MCHCHHUC.
HOSTOMy JOJIKHO BBINIOJHATHCA 1A ABYXYaCTHYHBIX BSaHMO)IeﬁCTBHﬁZ

2 2
2 2
3nech AU =U,-U,, (10)

10
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rac U o U Ul — NOTCHUHAJIbHBIC DHEPTUHU CUCTEMbI B KOHEYHOM U HAa4YaJIbHOM COCTOSAHHUAX.

bern nposenen [8] aHanm3 xapakTepa H3MEHEHUS BEMYMHBI OTCHINATBHONW SHEPTHN (AU ) TI0 €€ 3HaKy IS
Pa3IMYHBIX TOTEHIMANBHBIX NOJIEH, NPUBEICHHBIN B Ta0II. 1.

Tabruya 1
HanpagjieHHOCTB IPO1IECCOB B3aUMOJeHCTBUI
Ha HAK
r, i 3 Hanpagne-
r oA HME  Tpo-
! AU
U 2 ecca B
Ne Bun MOTEH- X
CucreMsl IMpouecc U 2 U, HOTEHIIH-
[UATBHOTO TIOJISI
X, aJTbHOM
nose
pasHOMME | 3JIEeKTpocTa- MPUTS- 0,9, r<r U.>U o
H-HBIE 3JI. | THYECKOE KEHHE -k—= A 2 - + rpagueHTy
1 3apsLIBI
OTTAJIKH- K 0,d, r,>T, U , < U1 [IPOTUB
BaHUE - T + - rpagieHTa
OJHOMMEH | 3JIEKTPOCTa- TIPUTSI- [IPOTUB
-HBIC D3I | THYECKOE KEHUE k %9, f<h U 2~ Ul + - iy
. paaueHTa
2 3apsIbl r
OTTaJIKH- q q r.>r U < U 10
142
BaHHE K r 271 2 - + IPafUCHTy
JJIEMEHTA | TPaBUTAIIMOHHOE | TPHTS- m,m, r,<r, U , > U1 o
pHbIE JKEHHE —y— ) + rpagueHTy
MAacChl r
3
m, w M, OTTANKH- mm, | r.>r U.<U TIPOTHB
BaHHE -y T 2 1 2 1 + _ rpajueHra
nedopma- | moie CHKaTHe Ax2 X, < X, U2 > U1 [IPOTUB
s Tpy- | YOPYIHX CHII k + - rpagieHTa
4 SKHUHEI 2
pacTsDKeHue Ax2 X, > X, U , > U1 MPOTUB
k + - rpagveHTa
2
dhotoah- 3JIEKTpOCTa- OTTaJIKH- 0,0, r.>r U.<U o
5 ekt THYECKOE BaHUE k r 271 2 - + rpagueHTy

U3 Ta6J'II/I].[I>I BUJHO, YTO 3HAYCHUA — AU U COOTBETCTBEHHO + 5A (HOJ'IO)KI/ITGJ'ILHaFI pa60Ta) COOTBETCTBYIOT

B3aMMOJIEHCTBHSM, TIPOUCXOASIINM 10 rpauenty mortenmuana, a +AU n —OA (orpumarensmas paGorta) mmeror
MECTO TP B3aMMOJICHCTBHAX MPOTUB IPATUCHTA MIOTCHIINAIIA.

Takum oOpazom:

1. B cucremax, B KOTOPBIX B3aMMOJCHCTBHE HAET MO TPaHEHTy MOTeHIHMana (MOJOXHTENbHAas paboTa)
pe3ynmpTHpYIONIass TMOTCHIMANbHAs JHEPrHs HAaXOOWTCA MO TMPHUHIUIY CIOXKEHHS OOpaTHBIX 3HAYCHUH
COOTBETCTBYIOIIMX dHEPTUil mojcucteM [8]. AHAIOTUYHO PAaCcCUMTHIBAETCS] NMPUBENIEHHAsT Macca JJii OTHOCUTEIHHOTO
JIBHYKCHUS M30TMPOBAHHON CHCTEMBI IBYX YACTHIL.

2. B cucremax, B KOTOPBIX B3aUMOJIEHCTBUE WJET NMPOTUB TpaJdeHTa MOTeHIHMaNa (oTpUIaTenbHas padoTa)
BBITIOJIHSACTCS alre0panveckoe CIOKEHHe MX MacC M TakKe — COOTBETCTBYIOLIMX JHEPrHil MOACUCTEM (aHAIOTHMYHO
raMHJIbTOHUAHY).

2. Kopnycky1ipHO-BOJIHOBOI 1yau3m
Pewenue ypaBuenus Jlarpanka yepes NpUBEIECHHYIO MAcCy JUIsl OTHOCUTENBHOIO ABMXKEHUS WU30JIMPOBAHHON
CHCTEMBI JIBYX B3aMMO/ICHCTBYIOIINX MaTePHUANTbHBIX TOYEK MOXeET [8] MMeTh BHI:

1 1 1

~ + 11)
AU - AU, AU,

rae AU; u AU, — mOTeHIUAabHBIE SHEPTUH MATEPUAILHBIX TOUEK Ha AIIEMEHTAPHOM YYaCcTKE B3aUMOICHCTBUH,
AU — pe3ynpTupytomas (B3anMHas1) MOTCHIINATbHAS YHEPT U ITHX B3aHMOICHCTBHIA.

11
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®dopmanmm3m ypaBaenue (1, 11) He sBIseTCS NpPUHIMMNHUAILHO HOBBIM. Eme B 1924 romy mo sddexrty
KomrmiToHa ObLI0 MONTYyYeHO ypaBHEHHE:

1 1 1—co=d

— =+ (12)

hy kv me?

3nech: hv — sHeprus paccesnsoro $hotona, hv — sHeprus magaromero hoTona, Mc’ — COGCTBEHHas SHEPTHs
aJIeKTpoHa, © — yroa paccesHus. [Ipu 3TOM 3Heprust pOTOHOB YMEHBIIAETCS HAa BEIWYMHY, KOTOPYIO ITOJIYYHII
JIOTIOJTHUTEIBHO DJIEKTPOH. Tak NpPOMCXOOUT aKT KBAaHTOBOTO JEHCTBUS, pE3YJIbTaTOM KOTOPOTO SIBIISIETCS
nepepacrpeeseHie YHEPIHH MEX/Ty KOPITYCKYJIIPHBIMH U BOJIHOBBIMHU CBOWCTBaMH B3aUMOJAEHCTBYIOIIMX CHCTEM.

B ypaBuennu (12) mis KOpIycKyIApHOTO MpOIiecca MPUHIIUIT OOPaTHOTO CIOXKEHHS CBHICTEIBCTBYET O TOM,
YTO 3TOT MPOIECC UAET MO TPAJUEHTY MOTCHIMANA. AHAIIOTHYHOE SBJICHHUE TTOATBEP)KAACTCA M3BECTHBIM yPaBHEHHUEM
OumreitHa mo GoTordexTy, rae BeandnHa padoTHl BEIX0A JIEKTPOHOB MMEET MOJIOKHUTEbHOE 3HaUeHne. B atome
IIPY B3aMMOJECHCTBHH 3JIEKTPOH-SAPO NMPHUBEACHHAs Macca (a 3HAUYUT U COOTBETCTBYIOIIAS YHEPTHS) PACCUUTHIBAIOTCS
TI0 TIPUHIIUIY 00paTHOTO ciokeHUs [13]. DTo - KOPIyCKYIApHBIN MpoIecc, KOTOPBIA HAET 0 TPaJueHTY MOTCHIHAA.
A m3iydeHHE TIpU KBAaHTOBBIX IIEPEXOJax — O3TO YK€ BOJHOBOM IPOIECC, KOTOPBIH HIAET NPOTHB TPajNCHTA
MOTEeHIMANA.

SHCKTpI/I‘IeCKI/Iﬁ TOK — 3TO ABHWIXCHHC DBJICKTPOHOB IO T'PaJWCHTY IOTCHIMAJIA. Ecmu NpEaAnoJI0XKUTb, YTO
CO371aBaéMO€ MM MarHUTHOE IOJIE — 3TO BOJIHOBOH HPOIECC, TO JOJDKHO OBITh COOTHOLICHHE MEXIY DICKTPUYECKOU U
MarHUTHOM IOCTOSHHBIX. Pa3HOCTh (a3 ANEeKTPUUECKMX W MAarHUTHBIX KOJICOAHMH B AJIEKTPOMArHUTHOM BOJIHE
COCTaBIIIET : .

Beens koaddurpeHt (_—J , IoJly4aeM ypaBHEHHE ISl IOCTOSHHOM [anka ¢ TOUHOCTHIO, OM3KOHM K TOUHOCTH

CaMHX UCXOJHBIX JaHHBIX.

4 g

h= 5+ 2 R: (13)

3meck a = 0,0023293 — skcriepuMeHTaIbHAS KBAHTOBAS IOTIPaBKa K CIIMTHOBOMY (s — (aKTOpy AJIEKTPOHA, € —

JJIEKTpUUECKasl TOCTOSIHHAs, |1 — MarHWTHas MOCTOsHHas, h — mocrosinHas [Inanka. J{nsg cBOOOIHOrO AJIEKTpOHA

P=Wr, rme W = 0,510034 MsB = 0,81872%10™ JI)x. B kauecTBe pasMepHOil XapaKTEPHCTHKH ObLIa HCIIONH30BAHA
BETMUHMHA KJIACCHUECKOTO Pajyca MeKTpoHa r = 2,81794%10°m u nostomy P, = 2,30712X10% JTxm.

Koa¢ppuument mnpomnopruonansHocTd B ypaBHeHMH (13) uMeer pa3sMepHOCTh CKOpocTH (M/c) st
cootHomenus (®/I'H), T.e. TakuM 00pa3oM XapaKTepH3yeTcs CKOPOCTb IepepaclpefeleHHs dHEpruil B cucTeMe
JacTHIA — BOJIHA.

O606mast popmamusm ypaBHenuit (1,11,12) Ha Bce Apyrue B3auMOJCHCTBUS, MPOUCXOIAIINE IO TPATHCHTY
MOTEHIMaa MOXHO C/ENaTh BBIBOJ, YTO B OTHX CIIydYasx HIYT KOPITYCKYJISIpHBIE ITPOLECCHI, a BOJHOBOW Jyaln3M
COOTBETCTBYET B3aMMOAEHCTBUSAM NPOTUB IPaINCHTA MTOTCHINAA.

3. DHTpoONuUs B KOPNYCKYJISIPHO-BOJHOBBIX B3aUMO/EIiCTBUAX.
I'paduyeckoe M3MEHEHHE CTENEHH CTPYKTYPHBIX B3aUMOJCHCTBHUI (@), B 3aBMCMMOCTH OT OTHOCHUTEILHOM
Pa3HHUIIBI SHEPTETHYECKUX IIAPaMETPOB CTPYKTYp (koaddunmenT o) xapakrepusyercs [8] Homorpammoii Nel (puc. 1).

A1

1-

w oz 2y = §

B

H W 12 I i i ig I ® g

Puc. 1. Homoepamma 3agucumocmu cmenenu cCmpyKmypHwix 83aumooeticmeuti (p) om kodgpguyuenma o

12
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B nganHoM nonaxozie 3Ta HOMOrpaMMa TOXXKIECTBEHHA JAMHAMUKE SHTPONMKHBIX U3MEHEHHUH B CUCTEMAX, a €€
3epKalbHO-CUMMETPUYHBIN BapuaHT (HoMorpamma Ne2 He TPUBOIUTCA) XapaKTePH3yeT HErIHTPONHMHHYIO TUHAMUKY.
MHorue SBICHHUS U MPOIIECCH B PUPOJE, TEXHUKE U 1a)Ke B IKOHOMHKE OIHCHIBAIOTCS aHAJTOTUIHBIMHA S-KPUBBIMH [4-
7, 14, 15], KoTOpBIE MOTYYIIN Ha3BaHUE «JIMHUM KI3HI.

B TepmomuHaMuke pa3nndaroT 0OpaTHMEIE U HEOOpaTHMBIC MPOIEeCCH. Tak, Mpu HeOOPaTUMOM paCIIUPEHHUH,
ra3 IepexoquT OT COCTOSIHHS MEHee BEpOSTHOTO K Ooliee BEpOSTHOMY, TO €CTh 3TOT HPOIECC HIET IO TPAaTUCHTY
BEPOSATHOCTH. AHAJIOTUYHO HEOOPATUMBIM SBIISCTCS MEPEXO] TeIUIa OT Tejia 0ojiee ropsuero K 0oiee XOJOJTHOMY,
KOTOPBI TOXKE HWJCT MO TPaiucHTy TeMmneparypbl. Kak yke ObLIO MOKa3aHO, KOPIMYCKYJISPHBIC B3aUMOICUCTBUS UIYT
TaK ke N0 rpaaueHTy nojsd. [loaToMy BO3HMKaeT MPEAIOJIOKEHUE, YTO SHTPOIHS MOXKET SIBISATHCA TEOPETHUUECKOM
KOHIIENIMEN KOPIYCKYJIAPHBIX MPOLECCOB.

B OTKphITOM cHCTeMe HAET B3aMMOJIEHCTBHE C BHEIIHEH cpemoi u obuiee u3MeHenue dSHTporuu (dS)
BBIPAXKAETCS ypAaBHEHUEM:

ds= ds+ds,,

3nech t5; U3MEHEHHs SHTPOIIUK B PE3YJIBTATE MPOLIECCOB BHYTPU CHCTEMBI, TI0 HOMOrpamme Nel
d5. W3MEHEHHs HET3HTPOIHH, 00YCIIOBICHHBIE B3aMMOIEHCTBAEM C BHEMIHEH cpeoi, To HoMorpamMme No2.
Torna 3a Bpemst dt:

de_ds;  dsg
_:_+_,
dt dtr dt

'rl] o
rae E - O6H.Ia$[ CKOpPOCTb UBMCHCHUS SHTPOIIMH OTKPBITON CHUCTCMbIL

d=g e}
d_rl - IPOAYKLHUS SHTPOIUH, d_: - IOTOK SHTPONHH (HETIHTPOIIHSA)

JIJiss TMHAMHUYECKOTO CTAI[HOHAPHOTO COCTOSHUS 00IIasi CKOPOCTh M3MEHEHHSI YHTPOIUH J0DKHA OBITh PaBHA
nysmo: ds/dt=0
U Torma

dep  dsg
PRy (14)

Takum 00pa3oM MPOIYKIHSA 3HTPONHMM B CTAI[MOHAPHOM COCTOSIHHH ITOJHOCTBIO KOMIEHCHPYETCS MOTOKOM
HETIHTPOINH.

[Ipomeccel, mpoucxofismiie B OTKPHITOH cucreMe — oOparuMele. K HuM, Hampumep, OTHOCSTCS Bce
MEXaHWYeCKHE Mpouecchl, uaymue 0e3 TpeHus. Ho B peanbHBIX mpomeccax €cTh TPEHHE M HAET Iepexon
MEXaHUIeCKOH paboTHI B TEILIO, a 3TO yxKe HeoOpaTuMEIi mporecc [12]. B TemmoBoii MammuHe eCTh EpeXo.l TeIia OT
GoJsiee XOJIOAHOTO Tesa K Ooiyee ropstaeMy. B 3ToM ciydae m Bo Bcex oOpaTHMBIX Hpolieccax BBITOJHIETCS paboTa
OpOTUB TpagueHta mons. Y 3HTponMs COOTBETCTBYIOIIAS HSTHM MpOLEcCca IOJNy4YWsIa Ha3BaHUS HETIHTPOIUS
(oTpuuaresnbHas suTponus). Kak Obu10 mMoka3aHo, paboTa cuCTEMBI IPOTHB TPAJUEHTa OISl COOTBETCTBYET BOJHOBBIM
Iporieccam, HallpuMep, B TeHepaTope MOIyUeHHs AIEKTPHUECKOro TOKa.

Takas aHamoruss B HANpPaBICHUAX SHTPONUNHBIX M KOPIYCKYISPHO - BOJHOBBIX IIPOIIECCOB ITO3BOJISET
MPEIO0JIOKUTh, YTO SHTPONUS MOXKET SIBJIATHCS TEOPETUYECKOW KOHIENIMENH KOPIMYCKYJISPHBIX B3aUMOJIEHCTBUM, a
HETIHTPOINS - KOHIICTIIIHEH BOTHOBBIX B3auMoeiicTBuil. KpoMe Toro 3ta aHaymorus AaeT BO3MOXKHOCTh HCIOIB30BaTh
SHTPONUITHOE YpaBHEHHE CTAllMOHAPHOTO COCTOSHHS OTKPBITBIX CHCTEM JUIS COOTBETCTBYIOUIMX KOPIYCKYJISIPHO
BOJIHOBBIX mporieccoB. IIpm 3ToM B TEImIOBOH MaminHE BBINONMHSETCS cooTHomeHue: «lIpm KpyroBom mporecce
YBEJIMYEHUE DHTPOINHUM CUCTEMBI OT MPUTOKA TEMJIOTHI MOJHOCTHIO KOMIIEHCHPYETCS YMEHBIIEHHEM SHTPONUU MpHU
OT/Jaue TEIIOTHI, a CyYMMapHOE 3HaU€HHE SHTPOIIUYU PaBHO HYIIO» [2]:

¥ i—?:z 2 ds=0 (15, 16)

HpI/IMGHI/ITGHBHO K KOPHYCKYJIIPHO BOJIHOBBIM IIpoHecCaM YCJIOBUC JUHAMHUYCCKOI'0 CTAaUOHAPHOI'0
COCTOSAHHA €CTh YCIIOBHUE PABCHCTBA UX CTEICHEH CTPYKTYPHBIX B3aPIMO,Z[€I7[CTBPII7[Z

Pe =P 17)

I'paduaeckn 310 ycioBHe MOIydaeTcsi MPU HAJIOKEHUH HOMOrpaMmbl Nel (sHTponus) Ha HoMorpammy Ne2
(HersHTpOMHs), KOTOPOE JaeT 3HAYCHUE

13
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p = 300,

MaremaTHuecku u Fpa(i)I/IquKI/I (HO HOMOFpaMMaM) CTalMOHAPHOC COCTOSIHUC BBIMOJJIHACTCA 110 YPABHCHUIO
p
n(2) = tgp (18)

rae, ¢ = 54°44'- reone3ndecKuil yroi
Tak, HanpuMep, I TOCTOSTHHOM TOHKOM CTPYKTYPBI 3TO YpaBHEHHE UMEET BUJ

ln{ai—i): tep (19)

3nece: F,=W, B=938.2756 M»B x 0.856 ¢m = 803,107 MaBom

F.=W{ r=1.43998 MaB¢wm

& - TIOCTOSIHHAsI TOHKOH CTPYKTYPBI

F, u F, - oHepreTHueckye mapamMeTpsl CBOOOIHBIX MPOTOHA H SIIEKTPOHA

W, 1 W, ux sHepreTHyeckue Maccol

R — pa3mepHas xapakrepucTrka nporoHa [9]
I' — KITACCHYECKU paiyc 3JIEKTpOHa
AHaNIOrMYHO MOTYYCHbI YPaBHEHHS AT YHCHA TT.

n(F=tge D)=tz (20,21)

Takum 00pa3oM, PaBEHCTBO KOPIYCKYJSPHBIX M BOJHOBBIX B3aMMOJCHCTBUI OIlpenessieT Pe30HaHCHOE
CTallUOHAPHOE COCTOSHHUE CHCTEMBI. OJTO YCJIOBHE COOTBETCTBYET HanOoIee ONTHMAIBHBIM TEXHOJIOTHUECKUM
BapuaHTaM ¢ IIUPOKO TPOSBISETCA B NPHUPOJE, a TaKXkKe BO (pakTanpHbIX cucTeMax. @opmMupoBaHue (QpakTaTbHBIX
CTPYKTYp HAET HPH YCJIOBHUM PABHOBECHOIO CTAaTUCTHYECKOrO B3aMMOACHUCTBHS SHTPONMMHBIX M HErIHTPONHHHBIX
XapaKTEPUCTHK BcexX yacTull. COraacHO ypaBHEHMI:

AS'=AS"" AS'i=AS" (22, 23)

Takoli MpUHIIMI B MaKpOMHUPE BBITIONHSIETCSI HE TOJBKO /sl CHEXKMHOK Koxa, HO MU BO MHOTHX JAPYTUX
SIBIICHUSIX TIPUPOIbI, HAPUMEP MPH 00pa30BaHUU OOJIAKOB M AaXKE NMPH KOHIICHTPAIIUH MbLIH B TOMEIICHUH.

BroiBoabI

1. B cucremax, B KOTOPBIX B3aMMOJCHCTBHE HJAET M0 TPAJAUCHTY MOTeHIMAana (MOJOXKHUTEIbHAs paboTa)
Pe3yNbTUPYIOIAsl TOTEHITHANIbHAS SHEPTUs, KaK W MPUBEJIEHHAs Macca, HAXOATCs M0 MPHHIIUITY CIOXEHHsI 00paTHBIX
3HAYEHUI COOTBETCTBYIOIIMX BEIMYMH IMOJACHUCTEM. DTO — KOPIYCKYJSPHBIA MPOLECC, TEOPETHUECKON KOHLENIHMEH
KOTOPOT'O MOXKET SIBJIATHCSA SHTPOIHUSL.

2. B cucremax, B KOTOPBIX B3aMMOJCHCTBHE HIET IMPOTHB TPaIUCHTA MOTEHIMAaNa (OTpuIareiabHas paboTa)
BEITIOJTHACTCS aNreOpandeckoe CI0KEHHE UX MAaCcC U TaKKE COOTBETCTBYIOIIMX DHEPTUH MOJCUCTEM. JTO — BOJHOBOM
MIPOLIECC, TEOPETUUECKON KOHLENIUEN KOTOPOI0 MOXKET SIBISATHCS HETIHTPOIIHSL.

3. Pe3oHaHCHOE CTallMOHAPHOE COCTOSIHHWE CHCTEM BBITIONHSIETCS NPU YCIOBUHM DPABEHCTBA CTEMEHEH HX
KOPIYCKYJISIPHBIX U BOJIHOBBIX B3aMMOJIEUCTBUH.

4. Takue COOTHOIIEHUS TMOATBEPKIAIOTCS YpPaBHEHUSAMHU TOCTOSTHHOW [lmaHka, MOCTOSHHOW TOHKOH
CTPYKTYPHI U ISl YKCTA T.

5. JlaHHBIE TPUHIUIIBI MOTYT TPAKTUYECKH HCIIOJIB30BATHCS ISl MOUCKA ONTUMAIBHBIX TEXHOJOTHMYECKUX
peLIeHU.
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ON PROBLEMATIC ISSUES OF PHYSICAL CHEMISTRY

G.A. Korablev, Doctor of Chemical Sciences, Professor of the Department of Physics
Izhevsk State Agricultural Academy (Izhevsk), Russia

Abstract. In systems in which the interaction proceeds along the potential gradient (positive work), the
resulting potential energy, as well as the reduced mass, are found based on the principle of adding reciprocals of the
corresponding values of subsystems. This is the corpuscular process and the entropy can be its theoretical concept. In
the systems in which the interaction proceeds against the potential gradient (negative work), the algebraic addition of
their masses, as well as the corresponding energies of subsystems, are performed. This is the wave process and the
negentropy can be its theoretical concept. The resonance stationary state of the systems is realized under the condition
of equality of degrees of their corpuscular and wave interactions. Such correlations are confirmed by the equations of
Plank constant, constant of fine structure and for m. These principles can be practically applied to seek for optimal
technological solutions.

Keywords: The first law of thermodynamics, the gradient of the directivity of processes, wave-particle duality,
entropy, negentropy.
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ON PROBLEMATIC ISSUES OF PHYSICAL CHEMISTRY (translated from Russian)

G.A. Korablev, Doctor of Chemical Sciences, Professor of the Department of Physics
Izhevsk State Agricultural Academy (Izhevsk), Russia

Abstract. In systems in which the interaction proceeds along the potential gradient (positive work), the
resulting potential energy, as well as the reduced mass, are found based on the principle of adding reciprocals of the
corresponding values of subsystems. This is the corpuscular process and the entropy can be its theoretical concept. In
the systems in which the interaction proceeds against the potential gradient (negative work), the algebraic addition of
their masses, as well as the corresponding energies of subsystems, are performed. This is the wave process and the
negentropy can be its theoretical concept. The resonance stationary state of the systems is realized under the condition
of equality of degrees of their corpuscular and wave interactions. Such correlations are confirmed by the equations of
Plank constant, constant of fine structure and for n. These principles can be practically applied to seek for optimal
technological solutions.

Keywords: The first law of thermodynamics, the gradient of the directivity of processes, wave-particle duality,
entropy, negentropy.

Introduction

In the process of research, not at once but nearly always, you come across the necessity to solve pending
problems. Such problematic issues also exist in physical chemistry. Here are some examples.

The analysis of kinetics of various physical and chemical processes shows that in some cases the direct
addition of velocities, kinetic or energy characteristics is performed, in others — their reciprocals are added.

In particular, such supposition is confirmed by the formula of electron transport possibility (Ww) due to the
overlapping of wave functions 1 and 2 (in steady state) during electron-conformation interactions:

_1 WW,
“O2WL W, 1)

Equation (1) is used when evaluating the characteristics of diffusion processes followed by non-radiating
transport of electrons in proteins [15].

And also: “From classical mechanics it is known that the relative motion of two particles with the interaction
energy U(r) takes place as the motion of material point with the reduced mass ,, :

i_ 1.1 )

Hoomm,

in the field of central force U(r), and general translational motion — as a free motion of material point with the
mass:

m=m, +m, €)

Such things take place in quantum mechanics as well” [1].

At the same time, the problem of quantum-wave dualism is still not completely solved, though the application
of de Broglie equation allows defining the manifestation borders of such phenomena. But which property predominates
depends on the process conditions. And it is quite complicated to define in advance which part of them will operate in
each particular case, although it is known that the wave picture is more often takes place at low energies, and
corpuscular — at high ones.

One of the founders of quantum mechanics Max Born said about this: “Each process can be interpreted either
from corpuscular or wave point of view. However the proof that we are really dealing with particles or waves is beyond
our capabilities since we are not able to define all characteristic properties of the process. Therefore, we can say that
wave and corpuscular descriptions should be considered only as two complementing each other methods of analyzing
one and the same objective process” [13].

Therefore, these problematic issues of physical chemistry need to be further investigated and discussed.

© Korablev G.A. / Kopabnes I'.A., 2026
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The multifaceted manifestation of the idea of entropy is of considerable interest. In thermophysical processes
entropy (S) is the function of the system state whose differential in the elementary reversible process equals the relation
between the infinitely little quantity of heat transferred to the systems and its absolute temperature:

as =9/ @)

Using such heat-physical definition we can calculate only the difference between entropies. The entropy itself
can only be found with the accuracy to the constant summand (integration constant).

In statistic thermodynamics the entropy of the isolated and equilibrious system equals the logarithm of the
probability of its definite macrostate:

S=klnW, )

where W — number of available states of the system or degree of the degradation of microstates; k —
Boltzmann's constant.

These correlations are general assertions of macroscopic character, they do not contain any references to the
structure elements of the systems considered and they are completely independent from microscopic models [5].

Therefore, the application and consideration of these laws has multifaceted manifestations, which are most
fruitfully used in statistic thermodynamics. The notion of entropy, stemming from the second law of thermodynamics, is
the criterion of the process directedness and degree of the system randomness.

In this investigation the attempt is made to illustrate the above problems from the position of notions of the
directedness of such processes.

1. Gradient of the directedness of the processes of structural interactions
For moving thermodynamic systems the first commencement of thermodynamics is as follows:

2
5E=d{u +%jié‘A, (6)

where: OF — amount of energy transferred to the system;
2

v
element d [U + T] — characterize the changes in internal and kinetic energies of the system;

+ 0A — work performed by the system;

— 0A — work performed with the system.
As the work value numerically equals the change in the potential energy, then:

+04A=—-AU and —-0A=+AU (7,8)

It is probable that not only in thermodynamic but in many other processes in the dynamics of moving particles
interaction not only the value of potential energy is critical, but its change as well. Therefore, the following should be
fulfilled for two-particle interactions:

2 2
OF =d M_FM + AU 9)
2 2
Here AU =U,-U,, (10)

where U, and U, — potential energies of the system in final and initial states.

The character of the change in the potential energy value (AU ) was analyzed by its sign for various potential
fields and the results are given in Table 1 [8].
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Table 1
Directedness of the interaction processes
No
r
Systems Type of | Process §] 2 r U Sign | Sign | Process
potential 1 % AU | SA | directedness
field X 1 in potential
% field
1
1 opposite electrostatic attraction rL<r U.>U - + along  the
electrical -k %9, 21 2 ! gradient
charges r
repulsion rL>r U. <U + - against the
-k %9, 271 2 ! gradient
r
2 similar electrostatic attraction + - against  the
r,<r U,>U 9
electrical k %9 21 2 ! gradient
charges r
repulsion rL>r U. <U - + along  the
k %9 271 2 ! gradient
r
3 elementary gravitational | attraction m,m, r,<r, U2 >U1 - + along  the
masses M, r gradient
and M, repulsion m.m rL>r U. <U + - against  the
—y—L2 |27 2 -7t gradient
r
4 spring field of | compression 2 X, < X U.>U + - against  the
deformation | elastic forces k [ z - 2 ! gradient
2
extension 2 + - against  the
X, >X% | U,>U 9
k AxT 2o 2 ! gradient
2
5 photoeffect electrostatic repulsion r.>r U. <U - + along  the
k %9, 271 2 ! gradient
r

From the table it is seen that the values — AU and accordingly +OA (positive work) correspond to the

interactions taking place along the potential gradient, and AU and — 0A (negative work) occur during the interactions
against the potential gradient.

Thus:

1. In the systems in which the interactions proceed along the potential gradient (positive work) the resulting
potential energy is found based on the principle of adding reciprocals of the corresponding energies of subsystems [8].
Similarly, the reduced mass for the relative motion of two-particle system is calculated.

2. In the systems in which the interactions proceed against the potential gradient (negative work) the algebraic
addition of their masses as well as the corresponding energies of subsystems is performed (by the analogy with Hamiltonian).

2. Corpuscular-wave dualism
The solution of Lagrangian equation thought he reduced mass for the relative motion of isolated system of two
interacting material points can be as follows [8]:
1 1 1
~ +
AU AU, AU,

(11

where AU, and AU, — potential energies of material points on the elementary area of interactions, AU —
resulting (mutual) potential energy of these interactions.
The formalism of equations (1,11) is not principally new. The following equation was obtained by Compton
effect in 1924 already:
1 1 1—cozd

T (12)

hw hv med

Here: hv — dissipated photon energy, hv — falling photon energy, mc? — electron own energy, © — dissipation
angle. At the same time, the energy of photons decreases by the value additionally obtained by the electron. The act of
quantum action takes place in this way, the result of which is the energy redistribution between corpuscular and wave
parameters of interacting systems.
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In equation (12) for corpuscular process the principle of reverse addition indicates that the process flows along
the potential gradient. Similar phenomenon is confirmed by the well-known Einstein’s equation by photo effect, where
the value of the work of electron output is positive. In atom during the electron-atom interaction the reduced mass (and
also the corresponding energy) is calculated by the principle of reverse addition [3]. This is the corpuscular process,
which proceeds along the potential gradient. And irradiation during quantum transitions is already the wave process
flowing against the potential gradient.

Electric current is the motion of electrons along the potential gradient. If we assume that the magnetic field
created by it is a wave process, there should be the correlation between electric and magnetic constants. The difference
between phases of electric and magnetic oscillations is 3 .

Entering coefficient G)‘we have the equation for Planck’s constant with the accuracy close to the one of the
initial data.

4 g

h= (4 a)PEI—J (13)

Here a = 0.0023293 — experimental quantum correction to spine gs — electron factor, € — electric constant, pu —
magnetic constant, h — Planck’s constant. For a free electron P.=W,, where W = 0.510034 MeV = 0.81872*10™J. The value
of classical electron radius r = 2.81794%10°m was used as a dimensional characteristic and, therefore, P,= 2.30712%10¢ Jm.

The proportionality coefficient in equation (13) has the velocity dimensionality (m/sec) for the correlation
(F/Hn), i.e. in such a way the velocity of redistributions of energy in the system “particle — wave” is characterized.

Summing up the formalism of equations (1,11,12) on all the other interactions proceeding along the potential
gradient, it can be concluded that in these cases corpuscular interactions proceed, but the wave dualism corresponds to
the interactions against the potential gradient.

3. Entropy in corpuscular-wave interactions
The graphic change in the degree of structural interactions (7}, depending on the relative difference of energy
parameters of the structures (coefficient a), is characterized [8] by nomogram 1 (Fig. 1).

|

w 2w = B

=

——

——

——

H WAz io i ic 35 0 gl
Fig. 1. Nomogram of the dependence of the degree of structural interactions (p) on coefficient o

In the given approach this nomogram is identical to the dynamics of entropic changes in the systems and its
ambidexteral variant (nomogram 2 is not given) characterizes negentropic dynamics. Many phenomena and processes in
nature, engineering and even in economy are described by similar S-curves [6, 7, 9-12], which were called “Lines of Life”.

In thermodynamics reversible and irreversible processes are distinguished. Thus, in irreversible expansion the
gas transits from less probable to more probable state, i.e. this process flows along the probability gradient. Similarly,
the transit of heat from a hotter body to a colder one is irreversible, which also flows along the temperature gradient. As
it was already demonstrated, corpuscular interactions also flow along the field gradient. Therefore, it is presumed that
the entropy can be a theoretical concept of corpuscular processes.

In the open system there is an interaction with the external environment and general change of the entropy (ds)
is expressed by the equation:

ds = ds;+ds,

Here ds; — changes of the entropy as a result of the processes inside the system (nomogram 1), ds. — changes
of negentropy conditioned by the interaction with the environment (homogram 2). Then within the time dt:
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o5 2%
gr dr dr
where % — total velocity of the entropy change in the closed system, % — entropy products, d;: — entropy flow
(negentropy).
For the dynamic stationary state the total velocity of entropy change must equal zero: ds/dt=0.
And then
dep _ g5
de ~ dt (14)

Thus, the entropy products in the stationary state are completely compensated by the negentropy flow.

The processes flowing in an open system are reversible. For example, all mechanical processes without friction
belong to them. But there is friction in actual processes, as well as the conversion of mechanical work into heat, and this
is already an irreversible process [2]. In the thermal machine there is heat conversion from a colder body to a hotter one.
In this case and in all reversible processes the work is performed against the field gradient. And the entropy
corresponding to these processes is called negentropy (negative entropy). As it was demonstrated, the system work
against the field gradient corresponds to the wave processes, e.g., in electric field generator.

Such analogy in directed entropic and corpuscular-wave processes allows assuming that the entropy is a
theoretical concept of corpuscular interactions, and negentropy — a concept of wave interactions. Besides, this analogy
gives the possibility to use the entropic equation of the stationary state of open systems for the corresponding
corpuscular-wave processes. At the same time, the following correlation is fulfilled in the thermal machine: “During the
circular process the increase in the system entropy due to the incoming heat is completely compensated by the decrease
in entropy due to the heat output, and the total entropy value equals zero” [4]:

¥ 'f_r—":izz £ ds=0 (15, 16)

As applicable to corpuscular-wave processes, the condition of dynamic stationary state is the condition of
equilibrium of their degrees of structural interactions:

Be = P (17)

This condition is graphically fulfilled when nomogram 1 (entropy) is overlapping nomogram 2 (negentropy),
which gives the following value:
o= 30%.

The stationary state is mathematically and graphically (by nomogram) fulfilled by the equation:
By —
(%) = tzo (18)

Where ¢ = 54°44'— geodesic angle.
Thus, e.g., for the constant fine structure this equation is as follows:

In(a-2)= tgp (19)

Here: F, =W, £=938.2756 MeV x 0.856 fm = 803.107 MeVfm
F.=W+r=1.43998 MeVfm

o — fine structure constant

F, and F; — energy parameters of free proton and electron

W, and W} — their energy masses

R — dimensional characteristic of proton [14]

r — classical radius of electron.
Similarly for the equation for =:

In(J)=tge In(>)=tge (20, 21)

Thus, the equality of corpuscular and wave interactions defines the resonance stationary sate of the system.
This condition corresponds to the most optimal technological variants and is widely revealed in nature, as well as in
fractal systems. The fractal structures are formed under the condition of equilibrium statistic interaction of entropic and
negentropic characteristics of all particles. Based on the equations:
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AS'=AS'" ¢ AS'=AS' | (22, 23)

In macroworld such principle is fulfilled not only for Koch snowflakes but also in many other natural
phenomena, e.g., during the formation of clouds and even during dust concentration in premises.

Conclusions

1. In systems in which the interaction proceeds along the potential gradient (positive work), the resulting
potential energy, as well as the reduced mass, are found based on the principle of adding reciprocals of the
corresponding values of subsystems. This is the corpuscular process and the entropy can be its theoretical concept.

2. In the systems in which the interaction proceeds against the potential gradient (negative work), the algebraic
addition of their masses, as well as the corresponding energies of subsystems, are performed. This is the wave process
and the negentropy can be its theoretical concept.

3. The resonance stationary state of structural processes takes place under the condition of equality of the
degrees of corpuscular and wave interactions.

4. These correlations are confirmed by the equations of Planck’s constant, fine structure constant and for .

5. These principles can be practically applied to seek for optimal technological solutions.
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Mamepuan nocmynun 6 peoaxyuto 31.03.26

O ITPOBJIEMHBIX BOITPOCAX B ®U3UKO-XUMHUMU (nepeBeaeHo ¢ pyccKoro)

I'.A. Kopa6.ieB, 1OKTOp XHMAYECKHX HAYK, podeccop Kadeapsl GU3UKU
®I'BOY BIIO MxeBckas 'CXA (MxeBck), Poccust

Annomauusn. B cucmemax, 6 komopvix gzaumooeticmaue uoem no 2padueHmy nomeHyuala (Hoa0IHCUMenbHasl
paboma), pe3yrbmupyrowas NOMeHYUAIbHAsL IHEPSUs, KAK U NPUBCOCHHAS. MACCA, HAXOOUMCS NO NPUHYUNY CLONCEHUS
0OPAMHBIX 3HAYEHULl COOMBEMCMBYIOWUX BEIUNUH NOOCUCTEM. DMO — KOPNYCKVIAPHBIL NPOYecc, meopemuieckoll
KOHYenyuel Komopo2o MOdcem SIAmbCs IHmMponus. B cucmemax, 6 komopwlx 63aumooeticmsue uoem npomus
2paduenma nomMeHyuara (ompuyamenvras paboma), 6blNOJHACMC ANeOPAUYECKOe CLONCEHUE UX MACC, d MAKICce
COOMBEMCMBYIOUUX IHEPIULl ROOCUCTHEM. DMO — B0IHOBOU NPOYECC, MEOPEeMUYECcKoll KOHYenyuelli KOmopo2o Mojcem
A6NAMbCsL He2dHmponus. Pe3onanchoe cmayuonapioe cocmosiHue cucmem 6blNOIHAEMCs NPU YCI06UU PAGCHCMEA
cmeneneti ux KOPRYCKYIAPHbIX U 60IHO6bIX g3aumoodeticmauil. Takue coomuoueHuss noOmeepicoaromest ypasHeHUsMU
nocmosunou Ilnanka, nOCMOSHHOU MOHKOU CMPYKMypul U Ol 4ucia 7. [lanHble Npunyunsl MO2ym npaKmuyecku
UCNONBL308AMbCS OISl NOUCKA ONMUMALbHBIX MEXHOLO2ULECKUX PEULEHUIL.

Knroueevie cnosa. nepsoe Hauaio mepmoOUHAMUKY, SPAOUEHI HANPABIEHHOCMU NPOYECCO8, KOPNYCKYISAPHO-
B0IHOBOIL OYANU3M, IHMPONUSL, HESOHMPONUSL.
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Agricultural sciences
CenbCKOX0351HCTBEHHBbIE HAYKH

V]IK 631

COOTHOHWEHHUE CAXAPOB 1 KUCJIOT B COKE BUHHBIX COPTOB BUHOT'PAJJA
N EI'O BJIMAHUE HA KAYECTBO BUHA

K.H. (I)aiflznenl, O.A. XacanoBa®
! 1OKTOp CebCKOXO3SHCTBEHHBIX HAYK, Ipodeccop,
3aBEAYIONIMH OTAEIOM arpOTEXHUKH U KOJIJIEKINH IUIOJIOBEIX KYJIBTYD, ~ 0a30BBIi JOKTOPAHT 2-TO rofa 00ydeHus
! HayuHo-uccnenoBarenbCKuil MHCTUTYT CaJOBOJCTBA, BUHOIPaJapcTBa U BUHOJENMSI UMEHHU akagemuka M. Mup3aesa,
2 Hay4Ho-mCCIe10BaTENbCKOTO HHCTHTYTA TEHETHYECKIX PECYPCOB PACTCHUH, Y30eKICTaH

Annomayun. B cmamve npedcmaenenvl pe3yrbmamsl  XUMUYECKO20 AHAAU3A  BUHOZPAOHOZO COKA,
npogedénnozco 6 2025 200y, no nokazamensm Ccaxapucmocmu u oodwjell mumpyemou Kuciomumocmu. B xoode
UCCIe008AHUSL OYEHUBANLACH CIENeHb OUOIOSUYECKOU U TMEXHOL02UYECKOU 3PeNOCMU PA3TUYHbIX COPMOE 8UHOSPAOd,
MAaKdice aHATUUPOBANIOCH GNUAHUE UX XUMUYECKO20 COCMABA HA KAYecmeo GUHA. Ycmanosneno, 4mo 8 u3yueHHvix
copmax cooepdicanue caxapos eapvuposano 6 npeoenax 17,83—-26,33 %, a obwas xucnommocms — 4,50-7,3 2/n.
Tonyuennvie nokazamenu UMelOM 6ANCHOE 3HAUEHUE Ol OYEHKU (PEeHONbHOU 3peioCmu 6UHO2PAOd U ONMUMATLHO20
VApasneHust npoyeccom eunooenusi. Pesynbmamul ucciedoanusi mMo2ym CIylcums HAYYHOU OCHOB0U Npu 6blOope
copmos, onpedeneHu CPpoKo8 YOOPKU YPodCcdsl U pe2yIupo8anuu npoyecca hpepmenmayui.

Knwuesvie cnosa: copm sunozpada, caxapucmocms, KUCIOMHOCHb, OP2AHUYECKUE KUCLOMbL, KAYeCmE0 GUHA,
XUMUYECKUT AHAIU3, MEXHONO2USL GUHOOETUSL.

BBEJIEHUE

B nocnennue rompl HM3MEHEHHE KiMMara CYIIECTBEHHO BIMSET Ha OalaHC caXxapoB M KHCIOT B
BHHOTPAJApCKUX PEruoHax. OJTO OKa3bIBACT 3HAUYMTENBHOE BO3/CHCTBHE Ha KAaueCTBO BHHA M TEXHOJOTMYECKOe
yIpaBJIeHHE MPOIIECCOM €ro IPOU3BOJCTBA. B CB3M ¢ 3TUM HM3yueHHE XMMHYECKOTO COCTaBa COPTOB BHHOTPaja, B
YaCTHOCTH NTOKa3aTeliel caXxapuCTOCTH U KUCJIOTHOCTH, ABJISETCA aKTyaJIbHOMH 3a1aueii COBpeMEHHOTO BUHOICNHS.

Lenpro HACTOSIIETO MCCIIEAOBAHUS SIBIISICTCS OINpEZENICHNEe BapHaOeIbHOCTH COIEpKAaHUs caxapoB M oOmien
KHCJIOTHOCTH Y Pa3JIMYHBIX COPTOB BUHOTPAJA U OIIEHKA UX BIMSHMS HAa KaUeCTBO BUHA.

OB30P JIMTEPATYPbI

LleHHOCTH HOBBIX COPTOB BHHOTPaAa OIpPEAEseTcs MNpPEeXIEe BCEr0 MEXaHWYeCKUMM XapaKTepHUCTUKaMHU
TpO3JeH U ATOJN, a TAKXKE MX XUMHYECKUM COCTAaBOM. 3HAHHE MEXaHHMYECKOH CTPYKTYpBI W CBOWCTB ATOA ITO3BOJISET
ONPENCTINTh WX IIOTPEOUTENLCKUE KadecTBa W I(QQEKTUBHO HCIIOJIB30BATh B TEXHOJOTMYECKUX IPOIECCcax
nepepadoTKH.

JIJ1 CTONOBBIX COPTOB BaXKHBIMHM MOKA3aTEISIMU SBIISIFOTCSA pa3Mep SIroJl, KOHCHCTEHIINS MIKOTH U CO/IepKaHHe
caxapa. Y TeXHHYECKHX COPTOB BBIICICHUE CYCNa [ BUHOJIENHUS IPOUCXOIUT B HECKOJIBKO ITANOB B 3aBUCUMOCTH OT
MEXaHHYECKOro cocTaBa Arojl. Y OECCeMSHHBIX COPTOB KAaueCTBO CYIIEHOW NPOAYKIHMH HAMpPSIMYIO 3aBHCHUT OT
MEXaHMYECKUX CBOMCTB ATOM M MX caxapuctocT [4].

OnmHUM M3 OCHOBHBIX (DAKTOPOB IIOJTYYEHHS BBICOKOKAUECTBEHHOTO YpO’Kas BHHHBIX COPTOB SIBISIETCS
COpTOBasi TpPHHAUICKHOCTh. KauecTBO ypokas M XUMHYECKHI COCTaB TpO3/eH 3aBHCAT OT OHOJIOTHYECKHX
0CcOOEHHOCTEW COpTa U TEXHOJIOTUH BEIPAIUBAHUSL.

Jis mpon3BoJCTBa BUHOMATEPHAIOB BA)KHEHWIIMM KPHUTEPHEM MPUTOJHOCTH BHHOTpAja SIBISIETCS YPOBEHb
caxapHcTOCTH coka. [locie JOCTMXKEHHs IOTHOW 3perocTH o0pasipl ¢ coziepkaHueM caxapa 20-22 % wu BblIe
UCTIONB3YIOTCS AT IPOU3BOACTBA CYXHX, JECEPTHBIX U JIUKEPHBIX BUH. CylIeCTBEHHOE 3HAUEHUE UMEET U COJEepKAHUE
OpPTaHUYECKHUX KHUCIOT. BRICOKOKHCIOTHBIE 00pa3Nbl MPUMEHSIOTCS MIPY MPOW3BOJCTBE MAaTEPHAJIOB IS MAMIIAHCKHUX
BuH. [IpH HI3KOM KUCIOTHOCTH MOTYYalOT MEHee KUCIIbIE BUHA ¢ 60Jiee BHIPaXEHHBIM BKycoM [ 1].

Omnpenenenne cpokoB cbopa ypoxas TpeOyeT aHaau3a COAEPKAHUS CaXapoB U KMCIOTHOCTH sATo1 [2].

CorimacHO JUTEpPaTypHBIM [aHHBIM, OHOXMMHYECKHE CBOWCTBA BHHOTPAJHOTO CHIPhS  ONPENENSIOT
3¢ (GEKTHBHOCTD MOCIEAYIONINX TEXHOJIOTHYECKHUX MPOIECCOB, MOCKOIBKY KadeCTBO BHHA 3aBHCHUT OT CTaOMIIBHOCTH
caxapoB, OPraHMYECKHX KUCIOT, PEHOIBHBIX U KPacsIMX BemecTs [9].

V3MeHeHne KiMMaTa NPUBOAMT K CHI)KEHHMIO OOLIeH KHCIOTHOCTH M HOBBIMIeHHI0 pH srox, 4ro moxer
HEraTHBHO OTPa)XaThCsl HA CTAOWIIBHOCTH BHHA U €ro TeppyapHoi cnenuduke [8].

METOAO0JIOTUA UCCJIEJOBAHUA

CaxapucTocTs BUHOTPAIHOTO COKa ONpENesuIn ¢ MCIOJIb30BaHUEM IoJieBoro pedpakromerpa. Kammo coka

© daiizues XK.H., Xacanosa O.A. / Fayziev Zh.N., Khasanova O.A., 2026
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HAaHOCWJI Ha IPU3MY NpHOOpa 1 GUKCHUPOBATH ITOKa3aHUS 10 IITKaJIe B IIPOLICHTAX.

OOmyr0o THTPYeMyIO0 KHCIOTHOCTh ONPENeILIM  METOAOM  KHCJIOTHO-IIENOYHOTO  THTPOBAHHA C
ucnons3oBanueM pH-merpa METTLER TOLEDO F20 u marautHO# Memanku. OOpasen coka W3BECTHOTO 00BEMa
TuTpoBamu pactBopoM NaOH nmo noctmkeHwms HeifrpamsHoro 3HadeHus pH (7,0). KucmoTHocTs paccuuThIBaNu B
nepecuére Ha BUHHYIO KUCIIOTY W BBIPayKaJld B T/IL.

AHAJIN3 1 OCHOBHBIE PE3YJIbTATbBI

Y CTaHOBIICHO, YTO COJICPKAHUE caxapoB BapbupoBaio oT 17,83 % (copt baxTuépu) mo 26,33 % (copt Asbda).
Bricokue 3HauCHUS TaK)Ke OTMEUEHBI y copTa Maiickuii uépHsiii (26,30 %).

IToka3aTenu oOmIeH KUCIOTHOCTH HAXOAWINCh B auana3zone 4,50—7,3 r/n. MuHUManpHas KUCIOTHOCTH (4,50
/1) 3aduKcHpoBaHa y copTa Maiickuii u€pHblil, MakcumanbHas (7,3 1/11) — y copra Marpaca.

CoOOTHOLIIEHUE CaxapoB W KHUCIOT SIBJISETCS KIIOYEBBIM (DAaKTOpPOM, ONPEEISIONMM OpPraHOoJIEeNTHIECKUe
XapaKTEepPUCTUKU M CTaOMILHOCTH BUHA. Y copToB Anbda n Maiickuil 4€pHBIH HaONIIOAaeTCs BBICOKAsE CaXxapHCTOCTh
IIpU CpeiHEeH KHUCIOTHOCTH, TOTHa Kak y copTroB baxtmépm m Pkamurens KHCIOTHOCTH BBIIIE IPH OTHOCHTEIHEHO
HU3KOM COJZICPYKAHWU CaxapoB. DTH Pas3iIMUUs UMEIOT 3HAUCHUE MPH PETYIHPOBAHUH JITUTEIHHOCTH M WHTCHCUBHOCTH
(depMeHTaINH.

Tabnuya 1
Iloka3aTe/u caxapucTOCTH U 001LIeil TUTPYeMOi KMCJIO0THOCTH COKOB BUHHBIX COPTOB BUHOrpajaa (2025 r.)
Ne Copt BHHOTrpajaa Caxapucroctb, % O01mas KHCJIOTHOCTb, I/J1
1 Pxanurenu (cT.) 18,50 6,57
2 Canepasu (cT.) 24,00 5,80
3 Anbda 26,33 6,10
4 Baxtuépu 17,83 5,73
5 Bumrtu 23,47 5,87
6 Byaku HOp 25,30 4,63
7 Byaku Tom 24,17 4,63
8 Cepcuan 22,87 5,73
9 Tonit pucauHr 23,80 5,57
10 I'pan Hyap ne na Kampmer 23,50 7,02
11 XeOpoHu 22,00 6,63
12 Marpaca 22,40 7,30
13 Matickuii 4€pHbIit 26,30 4,50
14 Mopacren 25,67 7,27
15 MyckaTt kpacHblii 1e Mazeiipa 23,07 5,67
16 Kabaccust 21,47 5,50
17 KabepHe ppan 21,33 5,70
18 Kamnurop 21,17 6,07
19 Panrop 22,33 5,47
20 [Ineuncrux 22,20 5,80
21 MycKat IpcKuit 23,07 5,50
22 Cepeknus uépHast 22,67 5,563
3AKJITIOYEHUE

PesynbraTh!l Hccne10BaHMS MOATBEPIKIAIOT, YTO MOKA3aTEIN CaXapUCTOCTH U O0IIel TUTPYEeMON KHCIOTHOCTH
SIBIISIFOTCS] OCHOBHBIMH (DaKTOpaMHU, OIIPEAEIAIOINME Ka4eCTBO BHHA.

B nccnenoBaHHBIX cOpTax coAepKaHUE caxapoB BapbupoBaiuo oT 17,83 1o 26,33 %, a kucaoTHOCTH — OT 4,50
q0 7,3 v/n. OTH 3HauCHMS 3aBHCAT OT CTENEHW OWOJOTMYECKOW 3peiocTH, arpoKIMMaTHUeCKHX YCIOBUH H
TeHETHYECKUX OCOOEHHOCTEH COPTOB.

[lonmydeHHbIe NaHHBIE COTIACYIOTCS C JIMTEPATYPHBIMH HMCTOYHHKAMH, YKA3bIBAIOIIMMHM HA IIOBBIIICHHE
COJIEpXKaHUsl CaxapoB U CHIDKEHHE KUCJIOTHOCTU B YCIOBHSAX MOBBIIIEHHBIX TEMIIEPaTyp. DTO CBHUJIETENLCTBYET O
BO3PACTAIOIIEM BINSHIM KIMMATHIECKAX N3MEHEHNH Ha XMMUYECKHH COCTaB BUHOTPAAA.

HccnenoBanne mnom4€pKUBaeT HEOOXOAMMOCTb YIIYONEHHOTO H3Y4EHHsS XHMHUYECKOTO COCTaBa COpPTOB
BHHOTpaZa ISl TIOBBIIICHHWS Ka4decTBa BHHA, COXPAHEHHS TEPPYapHBIX XapaKTePUCTHK W  ONTHMH3AIHNU
TEXHOJIOTHYECKUX MPOIIECCOB BUHOICIHSI.
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RATIO OF SUGARS AND ACIDS IN JUICE OF WINE GRAPE VARIETIES
AND ITS INFLUENCE ON WINE QUALITY

Zh.N. Fayziev', O.A. Khasanova?
! Doctor of Agricultural Sciences, Professor,
Head of the Department of Agricultural Engineering and Collection of Fruit Crops,
2Basic Doctoral Student of the 2" year of study
! Research Institute of Horticulture, Viticulture and Winemaking named after Academician M. Mirzaev,
? Research Institute of Plant Genetic Resources, Uzbekistan

Abstract. This article presents the results of chemical analyses of grape juice conducted in 2025, focusing on
sugar content and total titratable acidity. The study evaluated the biological and technological maturity of different
grape cultivars and analyzed the influence of their chemical composition on wine quality. The results showed that sugar
content ranged from 17.83 to 26.33%, while total acidity varied between 4.50 and 7.3 g/L among the studied cultivars.
These indicators are essential for assessing phenolic maturity and optimizing the winemaking process. The findings
provide a scientific basis for cultivar selection, determination of optimal harvest time, and effective fermentation
management.

Keywords: grape variety, sugar content, acidity, organic acids, wine quality, chemical analysis, winemaking
technology.
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Philological sciences
Dui1010ruYeCKHEe HAYKHU

V]IK 80
TPAHC®OPMALIUS ®PA3EOJIOT'N3MOB B MEJUATEKCTE U MOJIOJEKHOM PEUN

A.C. Kynucbaesa', I'.b. Mupmapumnosa®
! noxrop PhD, n.0. nonenTa kaheaps pycckoii (UIOTOrHH ¥ MAPOBOI INTEPATYPHI, > MATHCTPAHT
12 Kasaxckuii HALHOHATIBHEIH yHUBepcHUTeT uMeHH anb-Dapabu (r. Anmarsl), Kazaxcran

Annomayus. B oaunoii cmamve noonumaemcs 6onpoc o mpauncgopmayuu @Ppazeoiocusmos 8 YCio8usx
Meouakmekcma U MONIOOEHCHOU peuu. AHAIU3UpYrOmcs OCHOBHble 6uobl (ppaszeonocuyeckux Moougurayuil,
paccmampusaiomes ux @yukyuu u npuuunvl. Ocoboe 6HUMAHUe YOeNAemcs UHMEPHem-KOMMYHUKAYUY, OHLALH-
nramgpopmam u CMHU, komopvle okazviearom HenocpedCmseeHHoe 8luaHUe Ha 0OHO8IeHUe Ppa3eonocuteckoeo QoHOa
azvika. Ilpu smom asmop yoensiem 6HUMAHUE AHATU3Y KAK MPAHCHOPMUPOBAHHBIX (PPA3ON02UHECKUX eOUHUY, MAK U
HeOW6HO NOABUBUUUXCS YCTNOUMUBBIX CLOBOCOUEMAHU.

Knrouesvie cnosa: ghpazeonozusm, mpancgopmayus, meouamexcm, Moa00exiCHAsL Pelb.

Beegenne

®pazeosOTU3MBI ABISIOTCS YCTONUMBBIMU S3BIKOBBIMH €IUHHMIIAMH, KOTOPBIE BBINOJIHSIOT BaXKHYIO pOIb B
SI3bIKOBOM cucteMe. OHM 00ecneynBaloT 00pPa3HOCTh, SKCIPECCUBHOCTD, YYACTBYIOT B Iepefaye KyJIbTypHOTO KOJa,
COCTaBJISIFOT OCHOBY $I3bIKOBOM HMIpbl. OJJHAKO COBpEMEHHAs SI3bIKOBasi Cpejia OKa3bIBACTCs IMOJ] BIMSHUEM HH(POBBIX
TEXHOJIOTHH, B CBSI3W C YeM IpETepIieBacT 3HAUUTENbHbIC M3MeHeHns 1. Ocoboe MeCTo B UHCiie M3MEHCHHH 3aHHMAacT
TpaHchopMmarus (Hpa3eoNOTHICCKAX COMHUI S3bIKAa. ETUHUIBI, KOTOpPHIE TPAAHIIMOHHO BOCIIPHHUMAIOTCS HAMH Kak
YCTOWYMBBIE M HEU3MEHHBIE, B YCIOBHUSX MEIMACPENbl M MOJIOACKHOM pEeYM aKTUBHO IEPEOCMBICIUBAIOTCA U
MOIUGHUIMPYIOTCS U TOTO, YTOOBI aIallTHPOBATHCS K HOBBIM KOMMYHHKATHBHBIM YCIIOBHSM. AKTYalbHOCTh HAIETO
HCCIIeIoOBaHMUA OOYCJIOBJICHA TEM, YTO (Ppa3eoNIOTHU3MBI, MOANABIIUCH TPAHCPOPMALNHU, CTAHOBSITCI HHCTPYMEHTOM
BEIpAKEHUS HACHTUIHOCTH, CIIOCOOOM PEUEBOTO BO3ICHUCTBHSI, CPEICTBOM SI3HIKOBOM HTPHI.

MeToasbl Hccae10BaAHUS

Marepuasaom HccIieI0OBaHusI TOCTYKUIIM 3aroj0BKU M TEKCTHI myOnukanuii natepueT-CMU, a Taxke oOpasibl
YCTHOW U MUCHMEHHOM PeuH, B3SIThIC U3 COIHANILHBIX CETEH, OJ0r0B U (HOpyMOB.

B xoze uccnenoBanus HaMH OBUIH MCIIOIB30BAHbI CIEIYIOIHE METOIBI:

1. Metox cronIHO#H BEIOOPKH MPUMEHSUIICS AJIsl 0TOOpa A3BIKOBOTO MaTepHalia. B xone mccinenoBaHus HaMu
OBUIH IIPOAaHAIM3UPOBAHBI HEKOTOpblEe TeKCThl/3aronoBkn CMU, a Takke pacCMOTPEHBI HPUMEPHI MOJIOAEKHOU
KOMMYHUKAIIHH, IIPEJICTABICHHBIC Ha PAa3IMYHBIX WHTEPHET-IUIOMAIKaX. 3 mpeacTaBiIeHHOro MaTepruana HaMu ObLTH
BEIOpAHBI U TIPOAHAM3UPOBAHBI BCE CIYYad HCIIONB30BaHUA ()Pa3eoIOTU3MOB — B TOM YHCIIE TPAaHCHOPMHUPOBAHHEIX.

2. KoHTekcTyasHBIA aHaiw3 OBLI NMPUMEHHM B MPOIECCe M3YYCHHUS 3HAYCHHU (Ppa3eoNIOTU3MOB C YIETOM
KOHKPETHOH KOMMYHHKATUBHOW CHTYalllH, B KOTOPOI OHH yIIOTPEOISIINCE.

3. CTpyKTypHO-CEeMaHTHYECKHU aHAJN3 MPUMCHSICS B XOJI¢ U3YUSHHS MOJICIH UCXOIHBIX (PPa3eoIOTU3MOB H
W3MEHEeHMs MX 3HaueHHs B Iporecce TpaHchopMaruu. AHaIM3MPOBAINCH KaK MEpBOOOpa3Has OCHOBA, TaK M HX
MOJU(UIIMPOBAHHBIE BAPHAHTBHI.

Obcyxnenue

Omnpenenenre Gppa3eosorM3MOB UMEET HECKOJIbKO JBOMCTBEHHBINH XapakTep. C 0JJHOH CTOPOHBI, CYIIECTBYET
«y3KU» MOIXO K OIpeaesicHII0 Gpaseosoruueckoit rpymisl. Ero croponnuku (A.W. Monotkos [4], B.I1. XKykos [3])
OTHOCAT K JAHHOHM TPYMIIE TOJbKO «YCTOWYHMBBIE coueTaHUs clioB». C Opyrod CTOPOHBI, €CTh MOAXOJ «IITUPOKHII,
COTJIaCHO KOTOPOMY B COCTaB (hpa3eosIOrMYeCKUX €JNHHI] TAK)Ke MOXKHO BKIIIOUNTH KPBUIATHIC BBIPAXKEHHS, a)OPH3MBI
U IpYTHE COYCTaHUsI, UMCIOIIUE XOTh HEOOIbIION HaMeK Ha «ycroiunBocTh» (H.M. Hlaunckwii [7], U.E. Aamuxos [1]).

B nanHoit paboTe MBI OyJieM NpHIIEP)KUBATHCS KIIUPOKOT0» IOJIX0/1a, TO €CTh, 00palaTh BHUMaHNE HE TOJIBKO
Ha (h)pa3eoJIOrU3MBbI, HO U Ha JIIOObIE IpYTHe YyCTOWYNBBIE BHIPAKEHHMSI.

CoBpeMeHHas s3bIKOBasi cpefa (GpOpMHUpYeTcs I0J] BO3AEHCTBHEM MEJHAKOMMYHHUKAIMH, KOTOpash HaXOIMT
cBoe oTpaxkeHne B MHTepHeT-CMU, conmanbHBIX CeTsX, MECCeH/Kepax M JIIOOBIX APYrHX OHJaWH-miatdopmax. B
oTinmuue OT TpagunuoHHEIX CMU, MemmarekcT, TpeACTaBICHHBIH B WHTEpHETE, OPHEHTHPOBAH HA KPaTKOCTH,
MYJBTHMEIHNHHOCTE, BU3yaJIbHOE BOCTIPHSITHE M BBICOKHI YPOBEHB BBIPA3UTEIHLHOCTH/3KCIIPECCUBHOCTH peur. B cBsi3n
¢ 3THUM, (pa3eoJOTH3MBI yTPAYMBAIOT CBOM CTATyC YCTOHYMBBIX M HEHW3MEHHBIX E€IWHUI] JUIS TOTO, YTOOBI OBITH
aaNTHPOBAHHBIMHU TI0J] COBPEMEHHBIH S3BIK M SBISATHCS YaCTHIO0 COBPEMEHHONH KOMMYHHKAITUH.

Hanbonee moka3atenpHOI B 3TOM OTHOIIEHHWH sBiIsgeTcs 06macts 3aronoBkoB CMU. T.I'. JloGpockiionckas
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OTMEUAET, YTO MMEHHO 3arOJIOBKH SABISIFOTCSI CPEACTBOM, IPH MOMOIIM KOTOPBIX XXYPHAIHCTY yOAaeTCsl pacCTaBUThH
H/ICOTOTUYECKHUE aKIEeHTHI [2]. B CBs3M ¢ 3THM, B MEAMAIMHIBUCTHKE ()Pa3eoIOTU3MBbl HCHOIB3YIOTCS HE TOJIBKO Kak
CPEACTBa BBIPA3UTENBHOCTH, HO M KaK WHCTPYMEHT SI3bIKOBOM UTPBI. TpaguiiioHHbIE (hPa3eoI0TU3MBbI JOBOIBHO PEIKO
UCTIONB3YIOTCSI B COBPEMCHHOW KOMMYHHKAIMM B HCXOZHOM BHJE: 3a4acTyl0 OHH IPOXOIAT TpaHchopmanuio,
Omaromapst KOTOPOI CTaHOBSITCS HAIEJICHHBIMH Ha ONPEICICHHBIN TEMaTHIECKUII KOHTEKCT, HH()OPMAMOHHBIH MOBOJ
U LIEJIEBYIO ayAUTOPUIO.

Hawnbonee pacmpocTpaHeHHBIM BHAOM TpaHchOpManuy sBiseTcs ceManTuueckas. [loj cemaHTHuecKoi
TpaHcopmanuei moapazymeBaeTcsl «Takoil BHJ TpaHchopManuu (pa3eoJOTHYECKUX EIWHMI, NPH KOTOPOM €ro
KOMITOHEHTHI IONAJal0T B OKKa3MOHAIBHBIE COYETAaHMs C JISKCEMaMH, CBS3b C KOTOPBIMH HE MPEJCTaBIICHA B CIIOBAPSIX»
[5].

[IpumepoMm cemaHTHYECKOH TpaHC()OpPMALMK MOXHO B3ATh BBIpOKEHHE, OJM3KOE K (pa3eosIoTHYECKUM C
TOYKH 3pEHHs MOJIOJCKHOHN KyJbTyphl: «BpliiT U3 wara». Ecian B caMoM Hauasie CBOEro HOSBJICHHS OHO O3HAYaJio
peanbHOE MpEKpalIeHUe EPENICKH B OHIAHH-TIPOCTPAHCTBE, TO B HACTOSIIEE BPEMsI JaHHOE COYETaHHE PHOOpeTacT
HECKOJIBKO MHOE 3HaUeHHE: «J[eMOHCTPaTHBHO OTKAa3aThCs OT Yero-Iu0o, IPEKPaTuTh yqacTHE».

Jlekcnueckas TpaHc(opManys NpeACTaBIsIeT cOO00i 3aMEHy OIHOTO MJIM HECKOJIBKUX CIIOB (hpazeonorusma. B
TaKOM CITyJae CEMaHTHKa M 00pa3HOCTh NMPAKTHIECKH HE MEHSIOTCS, HO IIPOMCXOAUT aJaNTallsl MO HOBBIC peand,
YCIIOBUSI OIIPEAEICHHON KOMMYHHKAaTHBHOW cuTyanuu. Hampumep, BMECTO «JelaTh W3 MYXH CIOHa» HCIOIB3YIOT
«menath u3 OJI0XHU CIIoHay (pasr.), TH00 «IeNaTh U3 MeMa Apamy» (CIISHT.).

CuHrakcuyeckass TpaHcopmauust TpencTaBiseT Cco0OH  M3MEHEeHHMs, CBsI3aHHBIE CO  CTPYKTYpOH
¢dpazeonoruzma. Ilpu cUHTAKCHUECKOH TpaHChOpMAIMK MPOUCXOAUT ycedeHHEe (Pa3eoIOTU3MOB, JTUOO YUIMHCHHE
yTeM A00aBJIeHHsT HOBBIX CJIOB WM KOHTamuHauuu. Hampumep, «/leno muro OenbIMH HUTKaMH — Ja)ke B OYKax He
yBUAMIIbY», «Tpoma ToproBoii BoiHb», «II0 onexkke BCTpeuaroT» U T. 1.

Mopdonorudeckas TpaHchopMalys MpearnojaracT W3MEHEHHs, MPOUCXOJAIIUE B TpaMMaTHUecKoil dopme
OTZETBHBIX CIOB U3 (Ppa3ecosoru3MoB (UHCIIO0, MaNeK, POJ, BPEMs, CTCIIEHb CPaBHEHHUS U T.A.). Hampumep: cobaky cpen
— co0aKy ChemH, KO3eJ OTHYIIEHHS — K03a OTIYIIEHHS, MyX{ HU OOUINT — MyXy HE 0OmxKaa.

MornonexxHast pedb XapaKTEpPH3YEeTCsl TECHOM CBS3bI0 C HMHTEPHET-KynbTypoil. Ilo oaroif mpuumne
(pazeon0Tu3Mbl, UCIONIB3yEeMbIC MOIPOCTKAMH, 3a4acTyl0 IMOABEPralOTCS YIPOIIEHHUIO, CHIDKEHHIO CTHIMCTHYECKON
OKpacKH, CMEIICHHUIO C )KaprOHM3MaMH U HEOJOTU3MaMH, BIUSHHIO METUAKOHTEHTA.

IIpu sTom, kak otmeuaer M.A. Typkynen, st MOJIOJEKHON pedr XapakTepHO HE CTOJBKO IEPEOCMBICICHHUE
TPaTUIMOHHBIX (HPa3e0IOTU3MOB, CKOJIBKO CO3JaHHEC a0COIIOTHO HOBBIX eauwHuIl [6]. Ha 3T0 MOXeT BIUSATH Kak
npouecc nuppoBU3aLUK (OTIPABUTh Masik — CJeIaTh KOPOTKUIl 3BOHOK aDOHEHTY, YTOObI OH 3aMETHII M TIEPE3BOHMI),
TaK U KyJbTypHO-HCTOPUYECKHI KOHTEKCT (HOMMAaTh KOPOHY — 3apa3UThCsl KOPOHABUPYCOM).

OnHuM W3 HauOoJiee W3BECTHBIX CIIOCOOOB 00pa3oBaHUs HOBBIX YCTOWYMBBIX COUYETAaHHW SIBIISIETCS
CMElIMBaHHUE JIEKCUUECKHX 3JIEMEHTOB PYCCKOTO M MHOCTPAHHOTO 5i3bIKa. [IpH 3TOM CO3[al0TCs HE JIMTEpaTypHBIE, a
CJICHIOBBIE M KaproHHble coyeranus. Hanpumep: moyiHbIi aHIepcTe 1 — abCOII0THOE HENIOHUMaHHE.

3aki04yeHue

Tpanchopmarn ¢Gpa3eonoru3MoB B MEAMATEKCTE W MOJIOJISKHON pedud SBILSIFOTCS 3aKOHOMEPHBIM 3TaroM
Pa3BUTHS SA3bIKA. YUUTHIBAS, YTO SI3bIK 00JIaaeT JMHAMUYHBIM, XKHBBIM XapakTepoM, HET HUYEro HEOOBIYHOTO B TOM,
YTO YCTOWYMBBIC BBIPAKEHHS YTPAauMBAIOT CBOIO CTATHYHOCTb, aJaNlTHPYSICHh I10]] COBPEMEHHbIE KOMMYHHKATHBHBIC
ycnoBust. [Ipyn 3TOM aHamM3 pa3iaMYHBIX MEIMATEKCTOB ITOKA3BIBAET, YTO YCTOMYMBBIC BHIPAKCHUS HE yTPadMBaIOT
CBOEH 3HAUMMOCTHU Jla)K€ B U3MEHEHHOM BHJIE — OHU AKTUBHO BOBJICKAIOTCS B MPOLIECC KOMMYHHUKAIIWH, BBITIOJIHSS
(YHKIHMIO 3HAUYMMBIX JIEKCUYECKUX STUHUII.

Takum oOpa3oM, TpaHcdopmaius (pa3eoJOoru3MOB B COBPEMEHHOW Meauacpesie NpeacTaBisieT u3 ceds
OoubILION MHTEpeC Jisl u3y4eHus. JJaHHOe sSBJIEHUE HEe MOXKET pacCMaTpUBaThCs Kak 3Tal pacnajia (ppazeoornueckoi
KYJIBTYpBI, BE/Ib OHO, HAIIPOTHUB, SBJSIETCS J0KA3aTENLCTBOM TOTO, YTO (hpa3eosoru3Mbl JAEHCTBUTEIBHO YCTOHYMBHI:
OHM CHOCOOHBI aJanTHPOBATHCS, TPAHCHOPMUPOBATHCS, HO HPU ITOM COXPAHSITH CBOIO KYJIbTYPHYIO U OOpasHyIO
MIPEeMCTBEHHOCTb.
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Abstract. This article raises the question of the transformation of phraseological units in the conditions of
media text and youth speech. The main types of phraseological modifications are analyzed, their functions and causes
are considered. Particular attention is paid to Internet communication, online platforms and the media, which have a
direct impact on updating the phraseological fund of the language. At the same time, the author pays attention to the
analysis of both transformed phraseological units and recently appeared stable phrases.
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VIIK 81'1:304.2
B3AMMOJIEVICTBUE KYJbTYPBI U SI3bIKA

C.H. KyHprOBal, A.B. Mam,lryﬂona2
! crapmuii mpenogaBatens kKaheapsl «PyccKuii I3bIK U JIUTEPATypay,
2 cTyIeHT 3 Kypca obpasoBarenbHoi mporpaMMbl 6B01707 «I[lonroToBka yuuresnei Mo HHOCTPAHHBIM SI3BIKaM»
12 Tapasckuit yansepcnrer nm. M.X. Jlymaru (r. Tapa3s), Kazaxcran

Annomauyusn. B oannoii cmamve ucciedyemcsi uusHue amepuKancKol Kyibmypbl Ha PYCCKULL 136K 8 YCI0BUSIX
enobanuzayuu. Llenvio pabomuvl sA6semcs uzyuenue 63auUMOCEA3U A3bIKA U KVAbMYPbl, BblsAGIEHUe 0COOeHHOCmel
ynompebiieHus aHeIUYuU3Mo8 cpedu monodedcu. B xode uccnedosanus 6viiu npoananuzupoganvt mpyovt C.I. Tep-
Munacosoi, E.B. Kompuxaose u A.T. Axcenosa, a maxaice nposedero ankemupogarue cmyoenmog Tapl'V umenu M.X.
Hynamu. Pe3yrbmamul npooeiannou pabomsl NOKA3AMU, HMO AHIUYUZMbL NPOUHO VKPENUIUCL 8 pedl MOA00020
NOKOJIEHUsl, OMpaAdicas KylbImypHble UMEHeHust u 2nobaivhvle npoyeccvl. B 3asepuienuu cmamvu 2080pumcst o
HeobX00umMocmu COANAHCUPOBAHHO20 NOOX00A K 3aUMCMBOBAHUSM OJI1 COXPAHEHUS A3bIKOBOU UOEHMUYHOCTU.

Knrwouesvie cnosa: szvik, Kyibmypda, s3blK08Ask cpeod, AHIUWUIMBL, G3AUMOOCUCMBUE, MENCKYIbNYPHAS
KOMMYHUKAYUSL, 2L0OANU3AYUSL.

SI3BIK M KynbTypa — B3aMMOCBSI3aHHBIE SIBICHHS, KOTOpPBIE OKa3bIBAlOT OFPOMHOE BIHUSHHME APYT HA Jpyra.
SI3BIK HE TONBKO OTpa’kaeT KyJIbTypHbIE PEAMH, HO M B 3HAUYUTEIBHON CTEIEHH (OPMHUPYET MHPOBO33PCHHUE JIONCH.
Opaniysckuit putocod, aureparyposen XX Beka Poman bapT B cBOMX pedax O B3aUMOCBS3HM KYJIBTYPHI U S3bIKA
YIBEpXKJaJl, YTO S3bIK KOIUPYET KYJIbTYypHBIC CMBICIBI M ONpeAesseT, Kak JIOAU TMOHHUMAIOT U HHTEPIPETUPYIOT
peanbHOCTD [2]. B mocnenHue necATHNeTHs B3aMMOBIHMSHHUE S3bIKAa M KyJbTYpBl CTANO 3aMETHEE M aKTHBHEE. JTO
00ycIioBNIeHO riio0anu3anuei, pa3BUTHEM HMHTEpHETa M MAacCOBOM KyJbTYphl. B 4acTHOCTH, MOXXHO KOHCTaTHPOBATh,
YTO aMEepHUKaHCKas KyJIbTypa OKa3bIBaeT CYIIECTBEHHOE BIMSHUE Ha PYCCKHM s3bIK. CBS3aHO 3TO CO 3HAYUMOCTHIO
@HIJIOSI3BIYHBIX CTPAaH B MHUPOBOH SKOHOMHUKE U TIOJIMTHKE. B CBS3M C BBINIEH3IIOKEHHBIM Oblla BBIOpaHa TeMa Hallero
HCCIIEOBAHNSA: B3aUMOJIEIICTBHE KYIbTYPBI U S3BIKA.

B xone TeopeTHuecKoro aHanm3a JMTEPATYphl MO TEME HCCIEIOBAaHWA HAMHM OBUIM BBIICICHBI HECKOIBKO
KpymHBIX paboT Ttakux ydeHbix kak C.I'. Tep-Munacosa, E.B. Korpukanze, A.T. Akceno u ap. C.I'. Tep-Munacosa
M3BECTHBIN poccuiickuil JuHrBHCT U npodeccop MI'Y, mccienoBaia M3MEHEHHS, KOTOPHIE AHTIHLU3MBI BHOCST B
PYCCKYIO KyJbTYpY U SI3BIKOBYIO HICHTHYHOCTb. B €€ KHUTe «SI3BIK N MEXKYIbTypHasi KOMMYHHKALUs» OHA IOIPOOHO
OINHCBIBAET, KaK MEPEBOJ U 3aMMCTBOBAHHE AHTJIOSA3BIYHBIX TEPMUHOB BO3ACHCTBYIOT HAa PYCCKYIO SI3BIKOBYIO Cpely U
MOIHMMAET BOIIPOCHI COXPAHEHHUSI PYCCKOM MACHTHYHOCTH B YCIOBUSX ritobanu3anuu [4].

Emé onna 3maummas pabora mpunamnexutr E.B.KoTpukaaze, poccuiickoil KypHAIMCTKE W PYKOBOJUTEIIO
nHpopMaMOHHO ci1yX0bI 1 Beayliel Tenekanana «/{oxap». OHa u3ydana BiIMsSHHE aHIVIMIIM3MOB Ha PYCCKHM SI3bIK B
XX n XXI Bekax. B e€ nccnenoBaHusX OCHOBHOE BHUMAHHE YAENAETCS U3MEHEHUSIM B IPaMMaTHYECKON CTPYKType U
BOCTIPMSITHN AHIJIMACKHAX 3aMMCTBOBAHHMI B PYCCKOH peYM, BKIIOYas KyJIbTypHBIE W COLMAIBHBIC AaCIEKThl HX
ucrnonp3oBanus [3].

Taxoke cromto 661 oTMeTHTh paboThl A.T.AkceHoBa, mpodeccopa U JOKTOpa (HHIOIOTHIECKUX HAYK, KOTOPBIH
B CcBOeH pabore «AHIIIO-aMEpUKAHCKUE JICKCHYECKHE 3aMMCTBOBAHHUS KaK OTPaKEHHE TCHICHIMH K HM3MEHEHHIO
HallMOHAJIBHO-KYJIBTYPHBIX CTEPEOTHIIOB B POCCHUICKOM OOIIEeCTBE» MOKAa3bIBAaeT, YTO 3aMMCTBOBAHUS HE TOJIBKO
000ramaroT JIEKCHKY, HO M CIIOCOOCTBYIOT NPUHSTHIO HOBBIX COLMAIBHBIX IEHHOCTEH, TAaKMX KaK OpHEHTauus Ha
WHIMBHUIYaJIBHBIA yCIieX M caMopealn3anuio. OTH M3MEHEHHUs, OTMeYaeT AKCEHOB, TPaHC(OPMHUPYIOT KyJIbTypHbIE
OpPHEHTHPHI U POPMHUPYIOT HOBBIE HOPMBI, COJTHKAst UX C 3alaJHBIMK IPEICTABIEHUSIMH O KU3HHU [1].

JlarHbIe pabOTHI MU MHUPOBas MPaKTHKa MOKa3bIBaeT, yTo B XX| Beke aHINMHHCKas M aMepUKAaHCKas KyJIbTYpHI
OKa3bIBAIOT 3HAYUTEIBHOE BIHMSHME HAa MHUPOBYIO, B TOM YHCJIE€ M Ha PYCCKYyIO, BO MHOTOM Ojarojgaps MaccoBOit
KOMMYHHUKAIINA: WHTEPHETY, KWHO, TENCBUACHUIO M COLMAIBHBIM CeTSM. OTH KaHAJIBl CO3/IAlOT MOIIHBIN IHOTOK
nHpOpPMaLNH, B KOTOPOM HOBBIC TEPMHHBI W3 AHTIIMHCKOTO S3bIKa OBICTPO NMPOHHUKAIOT B PYCCKOSI3BIYHYIO CpPELy,
0COOEHHO KOT/a TSI HUX HET aHAJIOTOB WIIM OHH CJIOKHBI JJISl TIepeadl CPEACTBAMHU PYCCKOTO s3bIKa. Tak, BOSHUKIIA
HEOOXOANMOCTD B JIEKCHYECKHUX 3aMMCTBOBAHUSX, U3BECTHBIX KAaK aHTJIMIM3MbI, KOTOPHIE BOIIIM B PYCCKHH SI3BIK B
HEeoOpadOTaHHOM HMJIM YaCTHYHO a/IallTHPOBAHHOM BHIIE.

[Ipumepsl Takux 3auMMCTBOBaHMi - cioBa «Onor» (blog), «raiik» (like) m «xamrer» (hashtag), koTopsie
IIPUOOpENH TOIYJISIPHOCTG U YKPEIWINCh B IOBCEIHEBHOW pedyH. DTH CJIOBA NMPUIUIA B PYCCKUi s3bIK Onaromaps
COLIMANIBHBIM CETAM M MAacCOBOM KyIbType, MOCKOJIbKY OHM HECYT Ba)XKHYIO COLIMANBbHYI0 3HAYUMOCTb U JIETKO
BOCIIPUHMMAIOTCS B KOMMYyHHUKanuu. IlpoctoTa M ymoOCTBO TakMX 3aMMCTBOBAaHHMH CIIOCOOCTBYIOT MX LIMPOKOMY
pactpoCTpaHEeHHUIO, JIeNasi aHTJIUIM3MBI BaXKHOH 9acThI0 COBPEMEHHOM PYCCKON pedr, 0COOCHHO CPear MOJIOACKH U B
HHTEepHET-TIpocTpaHcTBe. COBpEeMEHHbIE aHTIIMIIM3MBI MOXKHO Pa3AeiIuTh Ha HECKOJIBKO TPYIIIL:
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1. Texuuueckue: Takue Kak «cMaptdon» (smartphone), «ramker» (gadget), «copr» (software), «kommsroTep»
(computer).

2. JlemoBas iekcuka: «o¢wucy» (office), «mapkermur» (marketing), «maptaep» (partner), «MeHemKeEp»
(manager), «ousuec» (business).

3. PasBnekatensHbie: «moy» (Show), «damar» (fan), «raii» (live), «aktep» (actor), «ctpum» (Stream).

Mpl pemmnM W3YYHTh BIUSHHE aHTIMHCKOH (aMEpHKAaHCKOH) KyJIbTyphl Ha pedb U OCOOCHHOCTH
yIOTpeOIeHNsT aHIIMIM3MOB cpenu cTyaeHToB TapV umenn M.X. Jlynaru. J{ns 3T0oro Mpl IpUMEHHIM TaKHe METOJBI,
Kak OIpoc, aHKETHPOBaHue, HaOJII0AeHUE U JIp.

Ocoboe BHUMaHKE Mbl YJICTHIH aHKETUPOBAHUIO, KOTOPOE OBLIO MPOBEJCHO B PaAMKaX HAIIETO UCCIIEOBaHMS.
VYuaiuecs: OTBeYaId Ha CIICAYIONIHE BOIPOCHI:

1) Kak gacTto BbI HCIIOJIB3YETE aHTIMHACKUE CIIOBA B TIOBCETHEBHO XKU3HU?

2) B KakuX CHUTyalHsX BbI Yallle BCETO HCIOIb3yeTe aHIITHIIU3MbI?

3) Kakwe aHIIIHICKIE CTI0BA M BBIPKCHUSI CTAIH JIJIsI BAC TIPUBBIYHBIMH?

4) B kakoM BO3pacTe BbI HAYAN 3aMeYaTh BIMSHHE aHTIMHACKOTO SI3bIKA Ha BaIlly PeUb U MPEATIOUTCHIS?

5) Hcnonms3yere ¢ BBl aHTIHWIM3MBl B COIMANBHBIX ceTsx? Ecium ma, Kakue coBa BbI WCIOJB3YETE Yalle
Bcero?

6) UYyBcTByeTe JIM BbI, YTO QHTJIMIM3MbI IOMOTAIOT JY4IIIE BBIPA3UTh MBICIH I SMOLIUK?

7) Kak BbI OllcHHBAeTe BIMSHUE aHIIUHCKOTO 3bIKa HA COBPEMEHHYIO MY3BIKY U MOJTY?

AHanu3 pe3yJbTaTOB aHKETUPOBaHMS II0KA3aj, YTO AHTJIMIM3Mbl NPOYHO BOLLIM B ITOBCEIHEBHYIO KHU3Hb
MOJIOIC)KHU, Urpas BAXHYIO POJIb B UX OOIIEHWH U KYJBTYpPHBIX MPEIIOYTCHUSX. Tak, OONBIIMHCTBO OINMPOIIEHHBIX
(58,5%) ykazayiu, 4yTO HUCIMONB3YIOT AHTIUIICKUE CIIOBAa, HO PENKO, OJHAKO 3HayuTeNbHas dacTh (24,5%) nemaer 310
yacto, manas 4dacth (9,4%) — odeHb uacto, a ocrammuecs (7,6%) W BOBCE HE HCIOJB3YIOT. Takum 00paszom,
AHIVIMIM3MBl YK€ HE BOCIPHUHHUMAIOTCS KaK HEYTO 4YYKEPOJHOE, a SBIIOTCS HEOTHEMJIEMOH YacThlO s3bIKA W
OTpaKaIOT BIUSHIE TI00AN3aIlMH Ha TIOBCETHEBHOE OOIIICHIE.

OCHOBHBIMH CUTYallHsIMH, B KOTOPBIX PECIIOHICHTHI Yallle BCErO HCIIONB3YIOT aHTJIHIU3MEL, CTall ydcOHBIC
muckycenn (64,2%) n nepenucku (26,4%). OTo MOAYEPKUBACT 3HAYMMOCTD AHTJIMHCKHX CJIOB B 00pa3oBaTEIbHON
chepe M MEKIMYHOCTHBIX KOMMYHHKAaNWsax. Hawmbonee NpPUBBIYHBIMH [UII MOJOABIX JIIOJCH OKa3aluCh TaKhe
BBIpaXKEHUsI, Kak «ok» (0k), «omr» (0mQ), «aemnaitn» (deadline) u «xpumk» (cringe). DTH clloBa CTall HE MPOCTO
WHOCTPaHHBIMH 3aMMCTBOBAaHUSAMI, HO U ITOTHOLICHHBIMU 3JICMEHTAMH COBPEMEHHOT'O Pa3TOBOPHOTO CTIUIS.

[Momarnsroiiee OOIBITUHCTBO PECIIOHACHTOB (49,1%) OTMETHIIO, YTO BIUSHHUE aHTJIHICKOTO sS3bIKa HA UX PeUb
CTaJO OIIyTUMO B Bo3pacte 14—16 ner, 4TO COBMAJaeT C aKTUBHBIM MNEPUOAOM (OPMHUPOBAHHUS HHTEPECOB U
npeanoureHuit. [loutu tpers yuactHukoB (30,2%) Hauyanma 3aMedars aHTIMLIU3MBI yxke ¢ 10—13 seT, 4To TOBOPHUT O
BO3paCTalOIEH JOCTYITHOCTH aHIJIOA3bIYHBIX MEANA U KYJIbTYPHBIX MIPOJLYKTOB JUIsl IETEH U MOJPOCTKOB.

CoumanbHble CETH CTIM €lle OJHOW IUIOMIAKON Uil aKTHBHOTO HCIOJIB30BAHUS aHTJIMIU3MOB. XOTs
HEKOTOPbIE PECHOHJEHTHl yKa3aJd Ha OTCYTCTBHE TAaKOW NPHUBBIYKH, OOJBUIMHCTBO OTMETHJIHM, 4YTO PErYJSPHO
HCIIONB3YIOT Takue ciioBa, kak «pp» (ot "for real"), «rym» (good) u «HOy» (NO). DTO CBHAETENHCTBYET O TOM, UTO
HWHOCTpPAHHBIC CJIOBA CTAHOBATCS CBOETO POJAA CONMAIBEHBIM MapKepoM, 00BETUHSIOIINM MOJIOIEKb M (HOPMHUPYIOIINM
o0mme KyaIbTypHBIEC KOJBL.

[IpumegarensHo, uto 77,4% pECIOHIECHTOB CUYUTAIOT, YTO AHTIIMIM3MBI IIOMOTAlOT MM TOYHEE BBIPAXKAThH
MBICTH ¥ SMOLUH. JTO TOATBEPKIAET, YTO AHTIIMHCKHUHA S3BIK MIPUBHOCHT B IMOBCETHEBHYIO peYb JOTOIHHUTEIBHYIO
SMOIMOHAILHYIO OKPAacKy M pa3Hoo0pasue, 0COOEHHO B CIIyyasx, KOIja aHaJIOTOB B POJJHOM SI3bIKE HET WJIM OHU MEHee
BhbIpasuTesbHbl. CeroaHst Bce 0e3 mepeBojia MOHUMAOT, O YeM HJICT Pedb, KOrJa TOBOPAT mpo Oyprep, kdc, oBepcaiis,
YHKeH, Gpu U ap.

BiusiHMe aHTIMHCKOTO s3bIKa HAa COBPEMEHHYI0 MY3bIKY M MOJY TakXKe BOCIPHHHUMAETCS B OCHOBHOM
MOJIOXKUTEIBHO. AHTIIMHCKHH CTall «SI3bIKOM HOI-KYJIBTYDPbI», KOTOPBIi 00bEAMHSIET JIfo/ieil Yepe3 My3bIKY U CTHIIb, U
9TO OCOOEHHO 3aMETHO B TIJIOOAIIBHON MY3bIKaJbHOW WHIYCTPHHM. MHOTHE HCIIOJIHUTENN IMPEANOYHUTAIOT METh Ha
aHTIIMIICKOM, 9TOOBI OXBATHTh OoJiee IIHMPOKYIO ayAHTOPHIO, a aHTJIOS3BIYHBIC TCPMHUHBI aKTHBHO HCIIONB3YIOTCS B
Ha3BaHMAX OPEHIOB W MOJHBIX KOJUIeKIMi. BceM m3BecTHBI Takue Openzpl, kak Rolls-Royce, Burberry, Jaguar, Land
Rover, Dyson u 1p. Y4acTHHKM aHKETHPOBAHUS OTMETHJIM, YTO AHIVIMHCKHH S3BIK CIOCOOCTBYET KYJIBTYPHOMY
o0MeHy, criocoOCTBYsI MHTETPALMH OTEUECTBEHHON KYJIbTYpPhl B MUPOBYIO.

B wurore, aHKeTMpOBaHHE JEMOHCTPUPYET, YTO AHIJIMIM3MBI CTaJM HEOTHEMJIEMOI YacThIO MOBCEIHEBHOU
peur MOJIOJIC)KH, YCHJIMBAs BBIpQKEHHE MBICICH M SMOLMH M CIOCOOCTBYSI KyJIbTypHOMY OOMEHY B YCIOBHSX
rinobanu3aniy. AHIIIHIU3MbI YK€ He MPOCTO JOTMOIHSIIOT HOBCETHEBHBIN SI3bIK, a (POPMUPYIOT HOBBIH IJIACT KYJIBTYPBI,
OTpaxkasi BIUSIHUE aHIJIMIICKOTO SI3bIKA HA JICKCHYECKHE M CTHIMCTUYECKUE HOPMBI PeUd, 0COOCHHO CPeIH MOJIO JEWKH.
D70 BIHMSHUE OLIYIIASTCS HA Pa3HBIX YPOBHSX - OT CIOBAPHOTO COCTABA JI0 TIOBCEJHEBHOT'O OOLICHHSI.

Takum 00pa3om, aHMIIMICKAs KyJIbTypa OKa3blBaeT 3HAUUTEIBHOE BIMSHUE HA PYCCKHUIT S3bIK, YTO BBIPAXKACTCS
B TIOSIBIICHHH HOBBIX CJIOB, W3MECHEHHMH JICKCHYECKUX HOPM M YCIOXHEHHH CTPYKTYPbl PE4H, OCOOEHHO Ccpean
Mono&xu. C 0IHOW CTOPOHBI, aHTIUIM3MBI 000TaNIAI0T PYCCKAHN S3BIK, TI03BOISAA OBICTPO ONMCHIBATH HOBBIE SIBICHHS
U TEXHOJIOTUH, KOTOPBIE CTAHOBATCS YACTHIO TJIOOATBHOW KYJIbTYphl. 3aMMCTBOBAHMS JENAIOT SI3bIK Oojiee TMOKnM,
CIOCOOHBIM K aJIJaNTallii H KOMMYHHKAIIMA Ha MUPOBOU apeHe.
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C npyroii CTOpPOHBI, Ype3MEPHOE HUCIIOIB30BaHHE AHIVIMIU3MOB MOXKET NMPUBOAUTE K PAa3MBIBAHHIO S3BIKOBBIX
IPaHHL, OCIAOJICHUIO YHHKAIBHOCTH M KyJIbTYpHOH CaMOOBITHOCTH PYCCKOTO s3bIKa. Ba)kHO NMOMHHTH, 4TO, XOTS
NPOLIECC 3aMMCTBOBAHUS HEM30EKEH B YCIOBHAX TIJI00QM3ALMH, COXPAaHCHHE S3BIKOBOH HICHTHYHOCTH Tpedyer
OCO3HAHHOTO Toaxoaa. YToOBl M30ekKaTh PHUCKA YTPaTHl KyJbTYPHOTO HACIEIMs, HEOOXOANMO IMOIAEPKUBATh OanaHC
MEXIy OTKPBITOCTBIO K HOBBIM MOHSATHAM U OSpEeKHBIM OTHOIICHHEM K TPaJUILIIM U 60raTCTBY PYCCKOTO SI3bIKA.
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INTERACTION OF CULTURE AND LANGUAGE

S.N. Kungurova', A.V. Madygulova®
! Senior Lecturer, Department of Russian Language and Literature,
2 Student of the 3" year of the educational program 601707 "Training teachers in foreign languages"
12 Dulati Taraz University (Taraz), Kazakhstan

Abstract. This article explores the influence of American culture on the Russian language in the context of
globalization. The aim of the work is to study the relationship between language and culture, to identify the
characteristics of the use of Anglicisms among young people. In the course of the study, the works of S.G. Ter-
Minasova, E.V. Kotrikadze and A.T. Aksenov, as well as a survey of students of TarSU named after M.Kh. Dulati. The
results of the work done showed that Anglicisms were firmly entrenched in the speech of the younger generation,
reflecting cultural changes and global processes. At the end of the article, it is said about the need for a balanced
approach to borrowing to preserve linguistic identity.

Keywords: language, culture, language environment, anglicisms, interaction, intercultural communication,
globalization.
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VIIK 81.373.21
CPABHEHME CTPYKTYPbI, JEKCUKH SIKYTCKOI'O U KbIPTBI3CKOI'O SI3bIKOB

I.A. CamcoHoBa, ctynent b-HAS1-23-22
CeBepo-Bocrounslit henepanbhbiii yausepcurer nmenn M.K. AMmocosa (r. Skytck), Poccuiickas @enepaums

AHHOmal{u}l. B oaunoti cmamve npogodumm cpaeHumeﬂbenZ AHAIU3 AKYMCKO20 U Kblp2ebl3CKO2O0 A3blIKO6 C
Yejlblo 6blABIEHUA 06“41,{)( uepm u pa3fzultud 6 Uux cmpykmype u JIeKCUKe. PaCCMampuGaIOWlCﬂ qbonemw{ecmte,
Moquwzozultecxue U cummakcuyeckue 0coOeHHOCmuU 000ux A3bIKOS, coenano conocmasienue 6a3060i JleKcuku, ¢
0COObIM BHUMAHUEM K anaiuszy npedocmaeﬂenﬁod ma@zuubl. Ha ocnose mabauunvix OaHHbIX 8bIAGISIOMCS TEKCUYECKUE
coomeemcmeus, (f)oyemuwecme UBMEHeHUs. U CeMAHMUYEcKUe COB8UU. Onpedeﬂﬂromc;z OCHOBHblE d)akmopbl,
nosaussuiue Ha d)opmupoeanue A3bIKOBbLX pa3ﬂulmﬁ, Hecmomp:s Ha 06114@6 mMIOpKCKoe npoucxoofcdeyue.

Knroueevie cnosa: }leWZCKuﬁ A3bIK, Kblprl&’CKul; A3BIK, CpABHUMENbHAS JTUHS6UCMUKA, CMPYKmMypa A3blKd,
JIEKCUKA, mopKCKuUe A3blKu, JNleKcu4ecKutl ananus, (])oyemuwecmte coomeemcmeus.

SIKyTCKHH W KBIPTHI3CKUH SI3BIKH, IPUHAUICKAIINEC K TIOPKCKOH S3BIKOBOWM CeMbeE, IMPEACTABISAIOT COOOM
HHTEpEeCHble OOBEKTHl JJIs CPaBHUTENLHOrO aHanu3a. HecMoTpsi Ha oOlee MpoOHMCXOKAEHHE, MX reorpaduyueckas
yIAJICHHOCTh U Pa3JIMuHbIE S3bIKOBbIE KOHTAKTHI IIPUBEIH K (POPMUPOBAHHIO YHUKAIBHBIX ocobeHHocTel [1, c. 15].

JlaHHas cTaThs MOCBAIICHA CPAaBHEHHUIO CTPYKTYPHI M JIGKCUKU 3THX JIBYX SI3BIKOB, C aKIIEHTOM Ha aHaJIH3e
MIPEJOCTABICHHON TaONUIBI C LIENbIO BBIBICHUS 3aKOHOMEPHOCTEH M pacXoxIeHH B ux pa3Butuu. [lomyueHHbIE
JIaHHBIE TTO3BOJIST ONPEEIUTD CTENEeHb UX S3bIKOBOW OJIM30CTH U (paKTOPHI, 00YCIOBUBIINE S3IKOBYIO AUBEPTEHIIHIO.

SIKyTCKHMH SI3BIK XapakTepH3yeTcsl 0oJiee CIIOKHOH CHCTEMOW TIJIACHBIX, C HAJIWYMEM JOJITUX W KPaTKUX
TJIACHBIX, TU(TOHTOB, YTO SBIIETCS PE3yJIbTATOM BIMSHHSA NMAJICOA3UATCKUX S3bIKOB. KBIPTHI3CKMI S3BIK, HAIPOTHB,
nMeeT 0Oojee MPOCTYI0 BOKANHMYECKyro cucteMmy. Hampumep, skyrckoe "YhyH" ("BBICOKHIT") COOTBETCTBYET
KBIPTEI3cKOMY "Y3yH'", 94TO IEMOHCTPHPYET 3aKOHOMEPHOE M3MCHEHHE IJIACHOTO. Takke MOXXHO OTMETHTh HaJIMYHUE
potam3ma (3ameHsl "3" Ha "p'") B HEKOTOPHIX cloBax, TakuX Kak "Twr" (xeipr.) 1 "Teur" (SKyT.) - "S36IK".

O0a s3bIKa SIBISIOTCA AarrilOTHHATUBHBIMH, TO €CTh I'paMMaTHUYCCKHE 3HAYCHUS BBIPAKAIOTCS IIyTEM
npucoequHeHuss ad(hUKCOB K KOpHIO cioBa. OmHAKO, B SKYTCKOM s3bIKe HaOromacTcs OOJbIlas CKIOHHOCTh K
aQHAJUTU3MY M HCIIOJIb30BaHHUIO mocienoroB [4, c. 112], Torma kak B KbIPIBI3CKOM SI3bIKE arryIIOTHHAIMS Ooiee
nocneoBarelibHa. JleMoHCTpUpyoTCst 00IIMe KOPHH CJIOB U Haynuue adpuKcoB, 00pa3yomux pasHsie Gopmbl.

TUNUYHBIM TOPSIIKOM CIIOB B 000X sI3bIKaX SIBIISCTCS IOJICKAIlee-I0N0IHeHue-ckasyemoe [5, c¢. 76].
OpHako, SKyTCKOMY SI3BIKY CBOMCTBEHHa OOJibIlias CBOOOJA TMOpPSIKA CJIOB, YTO CBA3aHO C PAa3BUTOW CHCTEMOM
nagexei. KeIpreI3ckuif A3bIK 1eMOHCTpUpPYeET 6osee GUKCUPOBAHHBIA HOPSIIOK.

AHanu3 M03BOJISET BBIACIUTH TPU TPYIIIBI JIEKCUUECKUX €ANHHUIL

e TlomHOCcTRIO coBmamaromue ciopa: "beniemt” ("B 3toMm romy"), "byryr" ("ceromms"), "Typ" ("Bcramp"),
"Kep" ("cmotpets"), "Kyp" ("mosc"), "bamsik" ("peroa"), "At" ("momams"). DTH clioBa SBIAIOTCS CBUACTEIHECTBOM
00IIIeT0 MPONUCXOXKACHHS S3BIKOB.

e (CroBa ¢ He3HAUUTENHFHBIMU (hOHETHUECKUMH M3MeHeHusaMu: "Aat - At" ("ums"), "bIt - Ut" ("cobaka"),
"Coin - XKeut" ("ron"), "baaii - Baii" ("6oraterii"), "Teur - Tun" ("s3b1k"), "Vhyn - Y3yn" ("Beicokuit"), "Kyen - Ken"
("o3epo"), "Kbembic - Kemvbr3" ("kymeic"), "bumun - bumum" ("3Hanue"), "Xapa - Kapa" ("gepssiii"), "Tyyn - Tyn"
("Houn"), "Kyn - Kyn" ("mens"), "Tunc - Tum" ("3y6s1"), "Xaap - Kap" ("cuer"). Jlanusle poHeTHUECKHE M3MEHEHUS
MOTYT OBITh OOBSICHEHBI Pa3IN4MsIMH B POHETHUECKHUX CHCTEMAaX U 3aKOHAX PAa3BUTHS S3bIKOB.

e CioBa CO 3HAYMUTENbHBIMU JIEKCHYECKUMHU pasnuuusamu: "bamx - benex" ("monmapok"), "Kuhu - Kuin'
("genoek"), "Kwuitnuut - Kemun" ("meBectka"), "Ogpyc - Oryc" ("6vIk"), "DOmpumii - Oxe" ("cectpa"), "Apa - Ata'
("orert"), "Uitd - Oue" ("MaTp"), "You - Yyr" ("ceH"), "Koibic - Ke3" ("meBymka"), 'Yy - Cyy" ("Boma"), "Yyt - Cyt'
("momoko"), "UagsuixaH - Yareuran" ("MomaHEA"). DTH pa3Nuvus CBS3aHEI C BIUSHHAEM Pa3HBIX S3BIKOBBIX CYOCTPaTOB
W ajanTanuedl JIEKCUKH K Pa3IMYHbIM reorpaduueckuM M KyJIbTYpHBIM ycioBusM. Hampumep, cioBo "cyyr" B
KBIPTHI3CKOM $I3bIKE SIBJIsIETCSl O0JIbIe KakK "'coK”

Ha ocHoBe aHanmn3a BblleyKa3aHHBIX JaHHBIX, MOKHO TIPEJCTABUTH CIIEYIOIIYIO Ta0IuILy.

Al

Al

Al
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Tabnuya 1
Kareropus Jiekcuku

Kareropus IIpumepsr (Axyrcknit -

. OO6bscHeHNE
JIEKCUKU Keipreizckuii)

CoBnagaromas | byryn - byryn (ceromus), bampik -

OO011ee MPOUCXOXKAEHHE, CTAOUILHOCTh 0a30BO JICKCHKH
JIEKCHKa Bansik (ps16a), At - AT (;1011a71B) tree mp ’

®donernueckue | Yhyn - V3yn (Boicokuii), Kyen - Ken

doHeTHIeCKHE 3aKOHBI, Pa3IH4Ms B (POHETHUECKUX CHCTEMaX.
HU3MEHEHUs (o3epo), Xaap - Kap (cHer).

Jlexcuueckue Bamx - benex (mogapok), Wits - Dne | BiusiHue S3BIKOBBIX KOHTAKTOB, aJaNTalWs K Pa3IHYHBIM YCIOBHSIM,
pasnuuus (matp), Yy - Cyy (Boza), 3aMMCTBOBAHUS U3 JPYTHUX SA3BIKOB.

@DakTopbl, MOBIHABIINE HA A3BIKOBBIC PA3JININUS:

e Teorpaduueckass m3omsnus: SIKyTCKHMH S3BIK Pa3BHBAJICS B YCJIOBHSAX H3OJALHUH, YTO CIOCOOCTBOBAJIO
COXPaHCHHIO apXamyHBIX YepT U (POPMHUPOBAHUIO YHUKAIBHBIX OCOOCHHOCTEH [2, . 48].

e SI3BIKOBBIC KOHTAaKTHI: SIKYTCKHI S3bIK HCIIBITHIBAJ BIHMSHUE IAJICOa3HMATCKUX, MOHIOJIBCKUX M TYHTYCO-
MaHBWKYPCKUX SA3BIKOB, & KBIPTBI3CKHUH - IEPCHACKOTO, apabCKOTO U PyCCKOTO.

e CouunokynbTypHble (akTopbl: Pasnmuuns B o0Opase HM3HHM, XO3SMCTBEHHOW NESTENBHOCTH M KYJIbTYPHBIX
TPaAMLUSIX TAaK)KE BHECIIN CBOM BKJIaa B (JOPMHUPOBAHKE S3BIKOBBIX Pa3Ininil.

CpaBHUTENBHBIN aHAIN3 SKYTCKOTO W KBIPIBI3CKOI'O S3BIKOB IIOATBEPXKIAET, YTO HECMOTpsi Ha oOriee
TIOPKCKOE MPOUCXOXKACHUE, ITH A3BIKM JAEMOHCTPUPYIOT CYIIECTBEHHBIC PAa3IMUUsA B CTPYKType H JIeKcHuke [6, c. 23].
AHaM3 TEKCHYECKUX COOTBETCTBHH M PACXOXKICHHUH MO3BOJIMII BBISIBUTH 3aKOHOMEPHOCTH (DOHETHUECKUX M3MEHEHUI
W BIMSHUE PA3IMYHbIX (akTOpoB Ha (POPMUPOBAHKE A3BIKOBOI CHELUPHUKH.
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COMPARISON OF STRUCTURE AND VOCABULARY
OF YAKUT AND KYRGYZ LANGUAGES

D.A. Samsonova, Student of B-NAY A-23-22
North-Eastern Federal University named after M.K. Ammosov (Yakutsk), Russian Federation

Abstract. This article presents a comparative analysis of the Yakut and Kyrgyz languages, aiming to identify
similarities and differences in their structure and vocabulary. It examines phonetic, morphological, and syntactic
features of both languages, and conducts a comparison of basic vocabulary, with a focus on analyzing the provided
table. Based on the table data, lexical correspondences, phonetic changes, and semantic shifts are identified. The study
determines the main factors influencing the formation of language differences, despite their common Turkic origin.

Keywords: Yakut language, Kyrgyz language, comparative linguistics, language structure, vocabulary, Turkic
languages, lexical analysis, phonetic correspondences.
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INPAKTUKO-OPUEHTUPOBAHHBIE 3AJIAYN
HA YPOKAX MATEMATHUKU B HAYAJIBHBIX KJTACCAX

M.MU. I'aBpuibeBa, yuuTeslb Ha4albHbIX KJIaCCOB
MOBY COIII Ne35 (r. Axytek), Poccmiickas ®enepartist

Annomayus. B Oannoti cmamve paccmampugaemcs @nedpeHue nNpaKmuKo-opueHmMuposaHHvlx 3a0ay Ha
YPOKAxX MamemMamuky 8 HauanbHwvlx kiaccax. Cmamvs coOepicum npumepbl npaKmuKo-opueHmuposanHslx 3a0au ¢
NOOPOOHBIM AHATUZOM UX PeUUeHU].

Kntouesvle cnosa: npaxmuxo-opueHmuposantbvle 3a0a4u, HA4aIbHAA WKOIA, Mamemamuieckoe obpazosanue.

Marematnka siBisieTcss (YHIAMEHTAJIbHOW HAyKOW, Wrpamouieldl KII4YeByl0 poib B  (GOpMHpOBaHHU
MHUPOBO33peHHs peOeHKa M ero CHOCOOHOCTH pellarh pasHooOpasHble 3amaun. OHAKO, YacTO YPOKH MaTeMaTHKU B
HavyaJIbHOM ILIKOJIE CTAJIKMBAIOTCS C MPOOJIEMOIl OTBIEYEHHOCTH y4yeOHOro Marepualia OT peajibHOW ku3HH. B aTom
cilydae 0coOyI0 aKTyaJIbHOCTh IPHOOpPETaeT UCIOIb30BAHNE MIPAKTUKO-OPUEHTHPOBAHHBIX 3aa4, KOTOPhIE MO3BOJISIOT
CBs13aTh aOCTPAKTHBIC MATEMaTHIECKUE NOHITHS ¢ KOHKPETHBIM KU3HECHHBIM OIBITOM.

CorynacHo wuccnenoBaHusM 3aiiku B. B., «uenplo HadaibHOTO MaTreMaTHYECKOTO OOpa3oBaHMA SBISIETCS
¢dopMupoBaHue y JeTed CHCTEMbl MaTeMaTHYCCKMX 3HaHWH, YMEHHH W HaBBIKOB, pa3BUTHE HX JHYHOCTH,
MHTEJJIEKTYaIbHBIX CIIOCOOHOCTEH, MPOCTPAaHCTBEHHOI'O BOOOPA)KEHHS, CIOCOOHOCTH K JIOTHYECKOMY MBIIUICHHUIO H
KPUTHICCKOMY aHaITU3y nHpopMmanum» [2, c. 15].

W3BectHbIit poccuiickuii memaror JI.B. 3aHKOB aKTHBHO MPOABHTAN HICK OOYYCHHS, HAIIPABICHHOTO Ha
pa3BUTHE JIUYHOCTH peOeHKa, re ""copepikaHe 00pa3oBaHus TOHKHO ObITh TECHO CBSI3aHO C JKH3HBIO, C MPAKTUYECKOM
JeATeNbHOCThIO yuammxcs" [3, ¢. 58].

INcuxomornuecKue UCCIe0BaHus MOATBEPKAAOT 3((HEeKTUBHOCTH Takoro noaxosa. JI.C. BeIroTckuii roBoput
0 HYXHOCTH "30HBI OuIrKaiIero pa3BuTHs", rie oOyueHue TOJKHO OlepeXkaTh pa3BUTHE, HO IIPU 3TOM OMHUPAThCS Ha
y’Ke uMerolmecs y pebeHka 3HaHus 1 onbIT [ 1, c. 256].

Hanee B Ttabnuue 1 mnpencraBieHbl COOCTBEHHBbIE MNPUMEPHl MPAKTHKO-OPUEHTHPOBAHHBIX 3a/ad U
METOIMUECKHE PEKOMEH AN,

Tabruya 1

IIpuMepbl NPAKTHKO-OPHUEHTHPOBAHHBIX 32/1a4 M MeTOANYECKHE PEKOMEHIAINH
3angaua 1: Mamra kymuna 3 s6iroka o meHe 15 py6neii 3a kaxxmgoe u | Perenue:
2 rpymu no uene 20 py6ueit 3a kaxmayto. Ckoibko Bcero aener | Haiimem croumocts stbiok: 3 sibnoka * 15 py6/s6imoko = 45
notpaTtuiaa Marma? pyouneii.
Amnanmu3: 3amadya TpeOyeT MPUMEHEHHS HaBBIKOB yMHOKeHHs u | Haiimem crommocts rpymr: 2 rpymm * 20 py6/rpyma = 40 py6meii.
cnoxxenusi. Konreker (mokymnka (pykToB) 3HaKOM u HHTepeceH | Haiimem obiryro croumocTs: 45 pyoneii + 40 py6uneit = 85 pyOueii.
JIETSIM. Oter: Mama norparuia 85 pyoien.

Pemenue:

Haiinem nonosuny konger: 12 xonder / 2 = 6 konder.

Haiinem, ckonbko koHpeT octanock: 12 xoHper - 6 koHpeT = 6
KoH(eT.

Otaer: B Base octanocs 6 koHbeT.

3amaua 2: B Base nexano 12 kouder. [lers B3si1 cebe monoBuHY
Bcex koHdeT. CkoslbKo KOH(ET ocTaloch B Baze?

Amnanu3: 3ajauya Ha HaXOXXAECHHE YacTH OT 4HCia (TTOJOBUHEI) H
BeuuTaHue. TPeHUPyeT MOHUMAaHUE IPOOeil U Omepaliii AeICHHUSL.

3amaya 3: JlOs TpPUTOTOBICHHS KOMIIOTa HYXHO B3STh 200
[paMMOB caxapa. B makere ocrtamoch Tonbko 120 rpammos. | PelleHue: 200 rpammoB - 120 rpammoB = 80 rpaMmoB.
CKOJIBKO EIIE caxapa Hy)KHO 10GABHTH? Otser: HyxHo 106aButh 80 rpaMMoB caxapa.
Ananu3: 3azavya Ha BBIYMTAHUE. TpPEHHpPYET yMEHHE HaXOIHUTh
HEJIOCTAIOLIYIO 4acTh.

3amaua 4: Jlena Havana uwutath kaury B 10:00 yrpa. Kuwra | Pemenme: 12:00 - 10:00 =2 aca.
sakoHumnack B 12:00 aus. Cxonbko Bpemenn Jlena untana kaury? | Otser: JleHa unTaa KHATY 2 yaca.
Amamm3: 3ajaua Ha ONpeleNeHHE ITIPOMEXKYTKA BPEMEHH.
Pa3BuUBaeT NOHNMaHUE YaCOB M yMEHHE BBIUUTATH BPEMSL.

3amaua 5: JiMHA OJ[HOI CTOPOHBI MPAMOYTOJIBHUKA paBHa 7 cM, a | Peluenue:

Ipyras cTopoHa Ha 3 cM Kopode. Haiimure mnepumerp Haiinem nnury BTOpO# CTOpOHBI: 7 ¢M - 3 cM =4 cM.
NPSMOYTOJIBHUKA. Haiinem nepumerp: (7ecm+4cm) *2=11cm *2 =22 cm.
Ananus: 3aaua Ha HAXOMK/IEHUE HEM3BECTHOH CTOPOHBI 10 yenoputo, | OTBeT: IlepuMeTp psMOYroNbHUKa paBeH 22 cM.

3aTeM ~ HaXOXJICGHHE  IHepuMeTpa.  TpeHHpyeT  IIOHHMaHHe
reOMETPUUECKUX (DUTYp M MX CBOHCTB, a TAKXKE CIIOXKEHHE.
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Banmaua 6: babymka ucnekna 24 nupoxka. 3 HEX 8 MUPOKKOB
OBUIM C KamycTOif, a ocTalbHBlE — C KapTomKoH. CKOIBKO
IHIPOXKKOB € KapTOLIKOI! Hcrekia 6abymka?

Amnanu3: 3amada Ha BeluMTaHue. [IpocTas, HO OTpaXkaeT peabHYyI0
JKM3HEHHYIO CUTYaLHIO.

Pemenue: 24 nupoxxka - 8§ MUPOKKOB = 16 MUPOKKOB.
Ortser: babymika ncnexna 16 ITUPOKKOB C KAPTOIIKOMH.

Perienue: 28 yueHnkoB * 2 kapaHjaiia/y4eHUK = 56 KapaHauieu.

3amaua 7: B kmacce 28 ydeHHMKOB. YuuTeNnb pazfal KaKIOMY Otser: Veurens pasnan 56 kapaamei

yueHUuKy 1o 2 kapasjamia. CKOJIBKO BCEro KapaHIailend pasial
yuurtenb?

Ananmu3: 3amaya  Ha yMHOXEHHE. XOpOIIO WUIFOCTPUPYET
[IPUMEHEHNE YMHOXCEHUS B IPAKTHIECKOM KOHTEKCTE.

3amava 8: Y Mumm 6sut0 100 py6neif. OH xymun ansbom 3a 45 Peu}eHHe: . .
. N Haiinem oOrryro croumocTs mokymnok: 45 pyouneit + 30 pyomei =
pyoueit u Habop kpacok 3a 30 py6ineii. CKOIbKO JIeHEeT 0CTalIoCh Y 75 py6ueit

Muun?
Anamu3: 3amava Ha ciokeHue (0OIIel CTOMMOCTH IIOKYIOK) M
BbIUMTaHKE. Pa3BuBaeT HaBBIKM pabOTHI C JEHBraMH.

Haiinem ocratok nener: 100 py6Gueii - 75 pyoueit = 25 pyoneii.
Otset: Y Mumm ocranocs 25 pyoineit.

Penrenue: IepBslif pa3 HanonHWIN JeiKy: 2 mutpa. OcTanocs 5 - 2
= 3 nutpa.

Bropoii pa3 Hanmonuwm neiiky: 2 murpa. Ocrtanock 3 - 2 = 1 autp.
Tperuii pa3 HanonHwM Jeiky: 1 mmtp. Beero 3 pasa.

Ortsert: Jleliky Hy»HO Oy/JeT HaloJIHUTH 3 pasa.

3amaya 9: g mommBa IBETOB HY)KHO 5 JIUTPOB BOAbBL. B neiike
nomenaercs 2 nurpa Bozbl. CKOJIBKO pa3 Hy)KHO OyJIeT HAaIlOJIHUTh
JIeHKY, 4TOOBI MMOJHUTH BCE IIBETHI?

Ananm3: 3agaya Ha JEJICHHE C OCTATKOM. TpeHUpyeT MOHWMaHUe
TOrO, 4YTO Ui IIOJIHOTO BBINIOJHEHHWS JCUCTBHS  MOXKET

HOTpCGOBaTLCﬂ HECKOJIBKO IMOAXO0O0B. Perenue:

3agaua 10: Cama u [lama cobupanu rpubl. Cama namen 15 | Halinem, ckombko rpu6os Hama Jlama: 15 rpuGos - 5 rpubos =
rpubos, a Jlama — Ha 5 rpu6oB meHbie. Ckonbko Beero rpu6os | 10 rpu6os.

Hanum Cama u [lama BMmecte? Haiinem oOwee komuyecTBo rpudos: 15 rpudos + 10 rpudos = 25
Ananu3: 3ajaya Ha HAXOKACHHE HEM3BECTHOrO 4YMClIa 1O | rpubOB.
pPa3HOCTHOMY CPAaBHEHHIO, 3aTEM Ha CIOKEHHE. Otger: Cama u [lana BMecTe Hanum 25 rpu0os.

Jlis ycHemHoro BHEIPEHUS MPAaKTUKO-OPUEHTHPOBAHHBIX 3a/ad HEOOXOAMMO THIATENBHO MPOAyMaTh HX
coJlepXKaHHWe U TUAAKTUYECKYI0 HalpaBICHHOCThb. 3aayd JOJDKHBI OBITh MOHATHBIMH, COOTBETCTBOBATH BO3PACTHBIM
0COOCHHOCTSIM JIETEeH M 3aTparuBaTh T¢ 00IaCTH MaTeMAaTHKH, KOTOPBIE U3Yy4aloTcs B JaHHOM Kiiacce. Pemnrenue 3agaqn
JIOJDKHO MIPUBOANUTH K KOHKPETHOMY, OCMBICIIEHHOMY PE3Y/bTaTy.

[Ipn ncmonp30BaHNM TAaKUX 3aJad Ha ypoKe HYXKHO CO3[aBaTh JUIA YYaIIHMXCs OJNarompusATHYIO aTMocdepy,
MOOWIPATh UX K Pa3MBIIUICHHUIO, OOCYXICHHUIO PA3INYHBIX CIIOCOOOB PEUICHHS, K CAMOCTOSTEIEHOMY COCTABIICHHIO
MOJOOHBIX 33a7ad. DTO CIOCOOCTBYET YCBOCHHIO MaTeMaTH4ecKOro Marephaia, Pa3BUTHIO KPUTHUECKOTO MBIIUICHNS,
KpPEaTHBHOCTH M MO3HABATEILHONH CAMOCTOSITETIHHOCTH.

BHenpenne NpakTHKO-OPHEHTHPOBAHHBIX 3aa4 HAa YpOKaX MaTeMaTWKM B HayaldbHBIX KJlaccax sBISETCA
HEOOXOANMOCTBIO JIist (JOPMHUPOBAHHMS Y JIeTeil LIEJIOCTHOTO BUJICHNUSI MUPA M PA3BUTHSI UX MHTEIUICKTYAIIbHBIX M JIMYHOCTHBIX
kayecTB. CBsi3b a0CTPAKTHBIX MaTEMaTUYECKUX MOHSTHI C pealbHOM KU3HBIO JieJIacT mporiecc 00y4deHus Oosnee Ah(HeKTUBHBIM
U MOTHBUpYIOUM. Tpyasl BEAyIIMX IIEaroroB M ICHXOJIOTOB TOATBEPKIAIOT BAKHOCTh TAKOTO MOAXOAA JUIS Pa3BUTHS
JIMYHOCTH pebeHKa 1 popMHUPOBaHHMS y HEro MPOYHBIX 3HAHUM. [IpencTaBneHHbIe pUMepb 331a4 IEMOHCTPUPYIOT MOTEHIHA
TIPaKTUKO-OPHEHTUPOBAHHBIX 3aaHUi JUISL JOCTIDKEHHsS 0Opa3oBaTeNbHBIX LEjeH, pa3BUBas y MIAJUIMX IIKOJIFHHUKOB
KW3HEHHBIE KOMIICTCHIINH, HEOOXOIMMBIE TSl YCTICIITHON a/IalTallii ¥ CaMOpEaJIN3aLii B COBPEMEHHOM OOIIIECTBE.
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PRACTICE-ORIENTED TASKS IN ELEMENTARY SCHOOL MATH LESSONS

M.1. Gavrilyeva, Primary School teacher
MBEI Secondary School No. 35 (Yakutsk), Russian Federation

Abstract. This article examines the importance of implementing practice-oriented tasks in mathematics lessons
in elementary schools. The article includes an analytical table demonstrating the connection between task type and
developed competencies.
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V]IK 378.144
TEXHOTEHHASI HUBUJIN3ALIUS U TYMAHUTAPHOE U3MEPEHUE HAYYHOTI'O 3HAHMSI

O.H. I'yMeHYyK, KaHIUIAT NOJUTHYECKUX HAYK, JOLIEHT
HAO «KaparaagmHckuil HHITyCTpHANBHBIA yHUBepcuTeT» (T. Temupray), Pecrrybmmka Kazaxcran

Annomayun. B cmamve paccmampueaemca  cneyuguxka  COYUATbHO-2YMAHUMAPHO20 — NO3HAHUS 8
CONOCMABIeHUY C ecmecmeeHHOHAYYHbIM 3HAHUEeM. AHAnU3UpYIomcs OCOOEeHHOCMU MEeXHOLEHHOU YUBUIU3AYUU, ee
YEeHHOCmHble OCHOBAHUS U NPOMUBOPEUUsl, NPOAGTAIOUUECS 8 YCAOBUAX COBPEMEHHO20 HAYYHO-MEXHUYECKO20 PA36UMUSL.
Ocoboe snumanue yoensiemcs npobieme MeXHOKPAMUIMA, MPAHCHOPMAYUU  Her08eYecKol CYObeKMUGHOCMU U
Oesanveayuu OyxoeHwvix yernnocmeti. OOOCHOBbIBAEMCSI HEODXOOUMOCb UHMESPAYUU ZYMAHUMAPHOLO U MEXHUYECKO20
3HAHUSL 8 CUCTEME BbICULE20 0OPA306aHUS KAK YCI0BUSL NPEO0OOIeHUS. KPUSUCHBIX MEHOEHYUTI COBPEMEHHOU YUBUTUZAYUU.

Knrouegvie cnosa: coyuanvrHo-cymanumapHoe no3HAHUE, MEXHOLEHHAS YUBUNUZAYUS, MEXHOKPAMU3M,
mexnocgepa, YeHHOCMu, HAYUHO-MEXHUYECKUL NPo2pecc, 2yMaHU3ayus 00pazo8aHus.

CoBpeMeHHass HayKa TPaJUIMOHHO JEIUTCS Ha JBE KPYNHBIE OOJACTH: €CTECTBEHHBIE U COLMAJIBbHO-
TyMaHUTapHble JUCIMIUIMHBL. EciaM ecTecTBeHHBIE TUCHUIUIMHBI OPUEHTHPOBAaHBI Ha M3Y4YEeHHE NPUPOABI U ee
3aKOHOMEPHOCTEH, TO COIHAaJIbHO-TYMaHHTapHbIE HAYKH COCPEIOTOYECHBI Ha YEJIOBEKE, OOLIECTBE M KYJIBTYPHBIX
(dhopMax ero CyuiecTBOBaHH.

ConpanbHO-TYMaHUTapHOE  3HaHME  00NajaeT  PsIOM  OCOOCHHOCTEHW,  OTIMYAIOIIUX  €ro  OT
ecTecTBeHHOHay4yHoro. [Ipexne Bcero, ero 0ObEKT — 0OIIECTBO — SBISETCS AMHAMUYHOHN M MTOCTOSTHHO M3MEHSIOLICHCS
cucreMoil. Kpome Toro, rymMaHuTapHbsle HAyKHd HCCIEAYIOT YHHKAIbHBIC SBICHUS, C(OPMHPOBAHHBIE B KOHKPETHBIX
HCTOPHUYECKHUX U KYJIBTYPHBIX YCIOBHAX, YTO 3aTPYAHSICT UX HETIOCPEICTBEHHOE HAOIIOAECHHE M BOCIPON3BOIUMOCTb.
HemanoBaXHbIM SIBISETCA M TO, YTO HCCIIEIOBATENbh HEM30E)KHO BIMSCT Ha PE3yIbTaThl MO3HAHMA: €ro LIEHHOCTH,
YCTaHOBKH U MHPOBO33PEHHE CTAHOBATCS YaCThIO MHTEPIPETAIIUH U3yTIaeMbIX Iporieccos [3].

B nponutom momo6Has crienduka HEPEAKO CTAHOBHIACH NPEIMETOM KPUTHKU CO CTOPOHBI MPEACTaBUTENCH
€CTECTBEHHBIX HayK, KOTOpbIE CKJIOHHBI ObIJIM paccMaTpuBaTh T'yMaHWUTapHOE 3HaHHE Kak MeHee crporoe. OqHako B
XXI Bexke 3HaYCHHE COLHAIBHO-TYMAHMTApHBIX MCCIEIOBAHMN CYIIECTBEHHO BO3pOCIO. OTO CBSA3aHO C
HEOOXOJUMOCTBIO OCMBICIICHUSI CIIOKHBIX MPOLECCOB, MPOUCXOAIINX B YCIOBHUIX INIOOANM3alUH, HU(PPOBU3ALMH H
YCKOPEHHOTO TEXHOJIOTMYECKOTO Pa3BUTHUS.

CoBpeMeHHYI0 NMBIIIM3AIMI0 YacTO XapaKTEpU3yIOT KaK TEXHOTeHHyIo. Ee KifoueBble 4epThl BKIIOYAIOT
NIPHOPUTET HAyKW M TEXHOJIOTHH, MpeoOpa3oBaHUE OKPYXKAIOMIEH Cpenpl, CTpeMJICHHE K KOHTPOJIIO Haa HPHPOIHBIMU
TpolieccaMy, a TakXKe INPOHMKHOBEHHWE TEXHHWUYECKOTO IoJXoAa BO Bce cdepsl xu3HH. B pesymbrare Qopmupyercs
TexHoc(epa — HICKyCCTBEHHas Cpefia, KOTopasi BO Bce OOJIbIIIEH CTENeHH ONpeersieT YCIOBHs CYIECTBOBAHHS YSJIOBEKA.

OHOBPEMEHHO YCHJIMBAETCSl BIMSHHE TEXHOKPATHYECKOTO MBIIUICHUS, NMPH KOTOPOM 3(P(PEKTUBHOCTh M
TEXHOJIOTHYECKas 11e7ecO00pa3HOCTh HAYMHAIOT NpeodiajgaTh HaA TyMAaHUCTHYECKHMH IIEHHOCTAMH. TexXHHKa
nepecraeT OBbITh JIMIIb HHCTPYMEHTOM H BCE Yallle CTAHOBUTCS CaAMOLICIIbIO, 331al0IIeH JJOTUKY Pa3BUTHS OOIIeCTBa.

OntuMusM smoxu IIpocBemieHns o MpOrpecCHBHOM Pa3BUTHH OOIIECTBA C MOMOIIBIO HAYKH U TEXHHUKH CTaj
yracatb yxe B mociemHed Tperd XX Beka, KOTJAa MAacCHITaOHbIM HAayYHO-TEXHHYECKHH MpOTpecc MPOSBUI CBOU
HEeTaTUBHBIE TIOCJIEACTBUA. BIOpaHHBIN MyTh Pa3BUTHS MIPHUBET COBPEMEHHYIO IMBHUIIM3ALUIO K IT00ATBHBIM KpHU3HCaM
— DKOJIOTHYECKOMY, CHIPEBOMY, SKOHOMHYECKOMY, AeMorpaduueckoMy u Ap. L[MKIBI TEXHOT€HHBIX MPOLIECCOB BO
MHOTO pa3 TPEBBIIIAIOT CKOPOCTh BOCCTAHOBJICHHMS NPUPOAHBIX pecypcoB u naHamadroB. HeobmymanHas
9KCIUTyaTaIisl IPUPOBI TPO3UT Pa3pyLICHHEM Cpeibl OOMTaHMA M, KaK CJIEICTBHE, CYIIECTBOBAHHIO YEJIOBEYECTBA.
CoBpeMeHHbIE TTI00aTbHbIE KPU3UCHI CTaBST I0J] COMHEHHE THI ITIPOTrpecca, pealn3yeMblii B paMKax TEXHOTCHHOH
IUBHIM3AMH. MHOTHE ydeHble OTMEYaloT KPH3HUCHBIM XapakTep cOBpeMeHHoro stama passutus (M. Xaiimerrep, K.
SAcmepc, X. Oprera-u-I'accer, XK. Dmmons u ap.).

Camoe omacHOe 3aKJIl04aeTcs B TOM, YTO TEXHOTGHHAas NMBWIM3AIMS IIPHBENA «K JEHCTBUTEIHLHOMY
TOCIIOJICTBY O€3JMYHBIX SKOHOMHUYECKHX, TEXHOJOTHYECKHX, MOJNTHYECKUX CTPYKTYp HaJX >KHBOH 4eloBEYECKOH
JIeSITeTbHOCTBI0, MHAUBUAYAIbHBIM “SI” MOATMHHON KyIbTYph» [2]. POCT TEXHHUECKOrO COBEpPIIEHCTBA U YIIydlIEHUE
MaTepHATBHBIX YCIOBUH JKM3HM SIBIISIOTCS 3aKOHOMEPHOW IEJIhI0, OJHAKO B MPOIECCE Pa3BUTHA JaHHON TCHICHINH
YeNIOBEK yTPAauyMBAeT IIEJIOCTHOCTh CBOETO OBITHS, TAPMOHHIO OTHOIIEHHH C MHPOM M €IMHCTBO ¢ mpuponoi. Ilo
muernio H. Bepasesa, ctpemierne K eTOCTHOCTH U OPTaHMYHOCTH YHACIIEIOBAHO OT MIPUPOTHO-OPTaHUIECKOH STIOXH,
TOTJa KaK TEXHWYECKast 3M0Xa MPEMITCTBYET ero peanu3anuy. «TexHugeckas smoxa TpedyeT oT yesoBeka Gpadpukannu
MIPOAYKTOB... YeloBeK enaeTcst opyAneM IMPOU3BOICTBA MPOAYKTOB. Bemb cTaHOBUTCS BBIIIE YemoBekay [1].

TexHOKpaTH3alysd 4YejoBeKa ObUla IPOAHAIM3UPOBAHA SK3WUCTEHIMAINCTaMH HE IIPOCTO KaK BHEIIHEe
IPUMBIKAHME K TEXHHYECKOMY MHUPY, HO Kak BHYTPEHHEE MEepeyCTPOMCTBO JIMUHOCTH, €€ pPALUOHAIBHOCTH,
YyBCTBEHHOCTH W TOHUMaHHs COOCTBEHHOH posin B obOmiectBe. CyTh TEXHOKpaTH3Ma 3aKJII0YaeTcsl B HapyLIEHUH
L[EJIOCTHOCTH UY€JI0BEKA, 3aKPEINIEHUH OJJHOCTOPOHHOCTH U «JIMHEHHOCTHY MBIIIICHHS U IE€ATEIbHOCTH.

Kapn Slcnepc ormeuan: «CrieiacTBUsl 3TOM MaIIMHM3AIMU NPOMCTEKAIOT M3 abCOJIOTHOTO HPEBOCXOJCTBA
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MEXaHWYECKON MpEeIHAYEPTAHHOCTH, MCUHUCIAEMOCTH M HAIEKHOCTH... UelnOBEeK caM CTaHOBUTCS OJHHM U3 BHUJIOB
CBIPBSI, TTOJUIEKAIIETO [IeIeHAIIPaBICHHOW 00paboTke» [5].

Takum 00pa3oM, B YCIIOBHSX TEXHOT€HHOM NMBHIM3ALUU ITPOHCXOANT OTUYKACHHE YEIOBEKa, KOTOPBIH
MpeBpaIaeTcs B 3JEMEHT TeXHHYECKOH crcTeMbl. Bo3HHKaloT 00pa3sl «demoBeka-mexanm3Ma» (Homo mechanicus) u
«genmoseka-morpedurens» (Homo consumens mo 3. @pommy). OZHOMEPHBIH YEIOBEK C OZHOMEPHBIM MBIIIICHUEM
CTaHOBUTCS 3aKOHOMEPHBIM ITPOTYKTOM IIMBIIIN3AIIMOHHOTO Pa3BUTHSL.

CrencTtBueM TOCIOJCTBA TEXHOTCHHOM LMBWIM3ALWHU SBJSETCS JEBalbBalMs IYXOBHBIX LEHHOCTEH U
(opMHpOBaHUE TEXHOKPAaTHYECKOTO THIIA JIMYHOCTH, OPUEHTUPOBAHHOTO Ha palMOHAIBHOCTh M 3(dekTuBHOCTH. B
cUCTeME IIEHHOCTEHl HauyMHAIOT JOMHHUPOBATH INPUOBUIb, BJAaCTh W MaTepHaNbHOE Olaromojyyme, TOraa Kak
HpPaBCTBEHHbIE OPUEHTUPHI YTPAYMBAIOT CBOE 3HaUeHHE [4].

Tem He MeHee, COBpeMEHHasI IMBUIIM3ALMS COXPAHAET MOTEHIUAT IJIs IPEOJOIEHHUs KPU3UCHBIX TEHCHIIMH.
BaxneimmM ycioBHeM SBISIETCS T'YMaHHUTapHOE OCMBICIICHHE HAyYHO-TEXHHYECKOTO pPa3BUTHS U TIOBBILICHHE
OTBETCTBCHHOCTH 3a IIOCIEICTBUS BHEIPEHHS TEXHONOrui. KiroueByro poiib B 3TOM TIpOIECCe HUIPacT cHUCTEMa
BEICIIIETO 0Opa30BaHMUsL.

I'ymanuTapHsle  AWCOMIUIMHBI B~ TEXHHYECKOM  By3€ INPHOOPETAlOT HE  BCIIOMOTATENbHOE, a
cucTeMoo0Opasylolee 3HaueHHE. B yCloBHAX TEXHOT€HHOW IUBHIIM3AIMH OHHU BBICTYNAIOT HEOOXOANMBIM MEXaHH3MOM
KOMITCHCAIINX OJJHOCTOPOHHOCTH TEXHOKPATHUECKOTO MBIIUICHHS, (POpMHUPYS y OyIyImHX CIIEIHATICTOB CIIOCOOHOCTh
K KPUTHYECKOH pe(IeKCHH U OCMBICIICHHIO TIOCIIEICTBUI HAyYHO-TEXHUUECKOH IeATeTbHOCTH.

WmxKeHep M CHEHMATUCT TEXHMYECKOTO IMPOQMIS CEroAHs NPUHUMAET pPELICHHS, MOCIEACTBHS KOTOPBIX
BBIXOAAT JajJieKO 3a MpeAeNbl Y3KOIpo(hecCHOHaNbHOW cepbl M 3aTparuBalOT COLMAIbHBIC, JKOJOTHYECKHE U
KYJbTYPHBIC ACIEKThI O6U_ICCTBCHHOFO pa3BUTHA. B »Toli cBsA3M OTCYTCTBHC FyMaHHTapHOﬁ NOATOTOBKHU MPUBOJUT K
CHW)XCHUIO YPOBHA OTBETCTBCHHOCTH, PEAYKIHUMW MBIIUICHUSA K HWHCTPYMCHTAJIbHO-PAOIUOHAJIBHBIM CXEMaM M
HECIIOCOOHOCTHU YUYHUTBIBATh CJIOKHOCTH U HCOAHO3HAYHOCTDL PCaJIbHBIX MPOIICCCOB.

I'ymanutapHOe 0Opa3oBaHne 0OecIIeunBaeT:

— (opMHpOBaHHE IIETOCTHOTO MHPOBO33PEHHS, ITO3BOJIIOIIETO HHTETPUPOBATh HAYYHO-TEXHHUYECKHE U
COLIMOKYJIbTYpPHbIC 3HAHUS;

— pa3BUTHE KPUTHYECKOTO MBIIUICHHUS KaK CIIOCOOHOCTH OLIEHWBATh PHCKHM M JIOJITOCPOYHBIC MOCIEACTBUS
TEXHOJIOTHUECKHUX PELICHUI;

— CTaHOBJICHHE IIEHHOCTHBIX OPHEHTHPOB, MNPEISTCTBYIOIINX JACBAIBBAIIMM IyXOBHBIX M HPAaBCTBEHHBIX
OCHOBAHUM NI€STETLHOCTH;

— pa3BUTUEC KOMMyHPIKaTHBHOﬁ KYJbTYPbI U CHOCO6HOCTI/I K MCKIUCHUITIMHAPHOMY BSaHMO}IeﬁCTBHIO.

CHeHOBaTeHLHO, TYMaHUTApHbIC  AUCHUITIMHBI BBITNIOJIHAKOT HC  TOJBKO O6paSOBaTeHbHyIO, HO u
MHUPOBO33pEHUECKYI0 (pyHKIHMIO, oOecrieunBas COXpaHEHHE YEIOBEYECKOTO MU3MEPEHUs B YCIOBHSAX JOMHHUPOBAHUS
TexHochepbl. WX uckiovyeHue win QopManuzanuss B Y4eOHOM Mpoliecce YCHIMBAET KPU3UCHBIE TEHICHIMU
TEXHOTCHHOMU OUBUIIM3alUU, TOrJJa KaK UX HHTCTpalusad B CUCTEMY BBICIIETO TCXHHUYCCKOI'O o6pa3013aH1/1$1 BBICTYIIACT
HEOOXOANMBIM yCIIOBHEM ()OPMHUPOBAHHS OTBETCTBEHHOT'O U COIIMAILHO-OPUEHTHPOBAHHOTO CHELIHAIIHCTA.
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Abstract. The article examines the specifics of socio-humanitarian knowledge in comparison with natural
science knowledge. The features of technogenic civilization, its value bases and contradictions manifested in the
conditions of modern scientific and technical development are analyzed. Particular attention is paid to the problem of
technocratism, the transformation of human subjectivity and the devaluation of spiritual values. The need to integrate
humanitarian and technical knowledge in the higher education system as a condition for overcoming the crisis trends of
modern civilization is justified.
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Abstract. This article provides a comprehensive theoretical and methodological analysis and interpretation of
contemporary international research on developing emotional leadership skills in primary school children. In the
context of globalization of the educational space and a paradigm shift from cognitive-oriented learning to harmonious
socio-emotional development, the problem of cultivating emotional intelligence and leadership potential in the early
stages of ontogenesis is becoming critically important. The aim of the study is to systematize international and domestic
and identify key pedagogical conditions, mechanisms, and programs that promote the development of empathy, self-
regulation, social responsibility, and interpersonal skills in primary school children. This study utilized a systematic
literature review and content analysis of international educational standards and socio-emotional learning programs
(in particular, the CASEL, RULER, and PATHS approaches). It was found that emotional leadership in primary school
is not identical to traditional dominance, but rather represents a child's ability to recognize group emotions and
constructively influence peers through empathy and prosocial behavior.

Keywords: emotional leadership, primary school age, social-emotional learning, emotional intelligence,
empathy.

Introduction:

The current stage of human civilization's development, characterized by an unprecedented rate of technological
change, digitalization of all spheres of life, and increasing social uncertainty, places fundamentally new demands on the
education system. While throughout the twentieth century the dominant educational paradigm remained the cognitive
model, focused on the transmission of academic knowledge and the development of the intelligence quotient (IQ), in the
twenty-first century the focus of scientific and practical attention has shifted toward the development of so-called soft
skills (soft skills). At the forefront of these skills is emotional intelligence (EQ) and its derivative, emotional leadership.
The international educational community today agrees that preparing the younger generation for successful life in a
complex, interconnected world is impossible without purposefully developing the ability to understand and manage
one's own emotions, as well as empathetically and constructively interact with others [1, 8, 13].

It is in primary school that the crucial transition from play to learning occurs, which is inherently a collective
activity. In this context, children first encounter the need to build a complex system of relationships with peers and
teachers, where success depends not only on intellectual abilities but also on the ability to recognize the emotional states
of others, provide support, resolve conflicts, and lead a group based on positive emotional resonance [2, 3, 14].

Methods:

To achieve the stated goals and objectives, this study employed a comprehensive methodological approach
based on the principles of systemic, activity-based, and cross-cultural analysis. The primary research method was a
systematic review and critical interpretation of the scientific literature, conducted in accordance with international
standards for the preparation of systematic reviews (PRISMA - Preferred Reporting Items for Systematic Reviews and
Meta-analyses are applied to the specifics of pedagogical research. This method minimized subjective bias in the
selection of sources and ensured a high degree of reliability and validity of the findings. The research procedure
included several sequential stages. In the first stage, a rigorous strategy for searching for relevant scientific information
was developed [4-7]. The search was conducted in leading international and Russian scientometric databases, including
Scopus, Web of Science, ERIC (Education Resources Information Center), PsycINFO, and the Russian Science Citation
Index (eLibrary.ru). To ensure maximum coverage of the literature, the following search queries and their combinations
in English and Russian were used: emotional leadership (emotional leadership), emotional intelligence in children
(emotional intelligence in children), primary school (primary school), elementary education (primary education), social
and emotional learning (social-emotional learning), SEL programs, empathy development (development of empathy),
leadership qualities (leadership qualities). The exclusion criteria were: 1) studies focused exclusively on adolescence or
adulthood without the possibility of extrapolating the data to primary school; 2) articles of a purely journalistic or
declarative nature without scientific justification; 3) publications in which emotional intelligence was considered in
isolation from social interaction and leadership potential. The initial database search yielded over 1,500 potentially
relevant sources. After removing duplicates and screening titles and abstracts, the number of sources was reduced to
240. In the third stage, a full-text analysis of the selected publications was conducted, resulting in a selection of 58 key
international studies representing various educational systems (USA, EU countries, UK, Australia, Singapore, China,
Russia) for in-depth qualitative interpretation [9, 10, 15]. The fourth stage of the study involved conducting a qualitative
content analysis and comparative pedagogical analysis of the selected texts. The data were interpreted from the
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perspective of L.S. Vygotsky's cultural-historical theory of mental development, P.Ya. Galperin's theory of the stage-
by-stage development of mental processes, and contemporary international concepts of emotional intelligence (J.
Mayer, P. Salovey, D. Goleman). This multi-paradigmatic approach ensured the necessary depth and
comprehensiveness of the analysis, allowing us not only to list the results of international research but also to uncover
the underlying psychological and pedagogical mechanisms of the phenomenon under study [11, 12].

Results:

A comprehensive analysis and interpretation of a body of international research revealed a number of
fundamental patterns, trends, and scientifically substantiated facts regarding the development of emotional leadership
skills in primary school students. The data obtained are presented in five detailed scientific conclusions, each reflecting
a distinct but interconnected aspect of the problem under study.

1. Conceptualization of emotional leadership in primary school age as an integrative socio-psychological
construct.

International research convincingly demonstrates that leadership undergoes a significant transformation during
early school age. While in preschool, leadership is often situational and based on physical superiority or the possession
of attractive toys, in elementary school, socio-psychological factors come to the fore. They are able to accurately read
classmates' nonverbal cues, respond appropriately to their emotional states (comforting the upset, sharing joy), and
constructively manage their own negative emotions (anger, frustration) in conflict situations. Thus, international science
supports the "resonant leadership" paradigm for children, where a leader is someone who creates a positive emotional
environment within the group and fosters group cohesion.

2. High effectiveness of systemic social-emotional learning (SEL) programs in developing leadership potential.

Interpretation of empirical data from large-scale longitudinal studies (in particular, meta-analyses conducted
under the auspices of the CASEL organization, covering hundreds of thousands of schoolchildren) revealed the
undeniable effectiveness of targeted educational interventions. Programs such as RULER, PATHS, and Second Step
demonstrates that emotional leadership qualities are not solely innate temperamental traits, but can be purposefully
developed in the educational environment. It has been established that the most effective are not one-time training
sessions, but systemic programs integrated into the daily academic process. For example, the RULER approach
(Recognizing, Understanding, Labeling, Expressing, Regulating) emotions) teaches children to use special tools, such
as the "Mood Meter" (Mood Meter) and "Class Agreement” (Class Research shows that in schools that systematically
implement such programs, the level of collaborative leadership skills increases by 30-40%. At the same time, there is a
decrease in bullying, aggression, and social isolation.

3. The critical determining role of the emotional intelligence of the teacher and the quality of the educational
environment.

One of the most significant findings from the analysis of international literature is the confirmation of the
thesis that developing emotional leadership in children is impossible without the emotional competence of significant
adults. Research conducted in Australia and the UK has revealed a direct correlation between the emotional intelligence
of primary school teachers and the rate of emotional leadership development in their students. Teachers act not only as
transmitters of knowledge about emotions but also as role models. Children unconsciously imitate their teachers'
emotional response strategies to stress, their conflict resolution methods, and their communication style. Furthermore,
research emphasizes the importance of creating a psychologically safe educational environment.

4. Cross-cultural variability in the interpretation of leadership qualities and strategies for their development.

A thorough analysis revealed significant differences in the understanding and cultivation of emotional
leadership across various sociocultural contexts. The Western tradition (USA, Western Europe), based on
individualistic values, interprets emotional leadership through the lens of self-expression, self-confidence
(assertiveness), and the individual's ability to lead a group to achieve a goal. Western-style SEL programs place
significant emphasis on children's ability to openly express their emotions and defend personal boundaries. Meanwhile,
research conducted in Asian countries (Japan, Singapore, South Korea) demonstrates a collectivist approach to
emotional leadership.

5. The influence of the integration of mindfulness practices on the development of basic components of
emotional leadership.

Recent international research (covering the period 2018-2023) has documented a strong trend toward
integrating mindfulness practices into the social-emotional learning of primary school students. Neuropsychological
studies show that regular, child-adapted practices of concentration and mindful breathing strengthen neural connections
in the prefrontal cortex, which is responsible for executive functions and inhibition of impulsive reactions. This is of
paramount importance in the context of emotional leadership. A leader's ability to remain calm in a stressful situation
and avoid emotional contagion through panic or group aggression directly depends on their self-regulation skills.
International experiments confirm that children who practice mindfulness elements in school (e.g., "minutes of silence"
and mindful listening) demonstrate higher scores on empathy tests and are more often chosen by their classmates as
mediators in conflicts.

Discussion and Conclusion:

Interpreting the results of international studies on the development of emotional leadership skills in primary
school students allows for a number of profound theoretical and practical conclusions. First and foremost, it is important
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to acknowledge that the global educational community has made a definitive transition to understanding the
inseparability of children's cognitive and affective development. The conceptualization of emotional leadership as the
capacity for empathic resonance and prosocial influence is fully consistent with L.S. Vygotsky's fundamental position
on the unity of affect and intellect. Within the context of cultural-historical theory, emotional leadership can be viewed
as a higher mental function that initially develops interpsychically (through a child's interactions with an emotionally
competent adult and peers) and is then internalized, becoming an internal mechanism of self-regulation and social
influence.

In most countries, including those in the post-Soviet space, primary school teacher training remains focused on
subject-matter teaching methods. Inexcusably little attention is paid to developing the psychological resilience,
emotional flexibility, and leadership skills of future teachers themselves. International data shows that teachers with low
emotional intelligence, prone to burnout and an authoritarian communication style, can undermine the effectiveness of
even the most advanced SEL program. Therefore, the introduction of emotional leadership development programs into
higher pedagogical education and teacher training should be a strategic focus for education modernization. Discussing
the cross-cultural variability of the phenomenon of emotional leadership is crucial for countries at the intersection of
Western and Eastern cultural traditions, including the states of Central Asia. Directly importing Western models,
emphasizing individualism and open expression, can conflict with traditional values of respect for hierarchy, modesty,
and collectivism. Therefore, Russian pedagogical science faces the ambitious task of developing nationally relevant
models of social-emotional learning.
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UHTEPIIPETAIIUSA MEXIYHAPOJHBIX UCCJIEIOBAHUM P®OPMHPOBAHMSI
OSMOIMNOHAJIBHBIX TUAEPCKUX KAYECTB Y YUAIIIUXCSA HAYAJIBHOU HIKOJIBI

J.A. IxxymaeBa, nperoaBarens GpakyJbTeTa earoruki U COMaIbHBIX TYMaHUTapHBIX HayK
Tepmesckuii yHUBepcHTET SKOHOMUKH U cepBuca (T. Tepmes), Y30ekucran

Annomauyus. Jlannas cmamvs noceéaujeHa  2nyOOKOMY MeEOPemuKo-Memoo0I02ULecKOMy aHAIUu3y U
UHMEPNPemayuu COBPEMEHHbIX MENCOYHAPOOHBIX UCCIEO08AHUL 8 001ACIU POPMUPOBAHUSL KAYECME IMOYUOHALLHO20
audepcmea y oemetl MAAOUWE20 WKOIbHO20 603pacma. B ycrnosusx 2nobanuzayuu 06pazosamenbHo20 npocmpancmed u
CMeHbl napaoucmM Om KOSHUMUGHO-OPUEHMUPOBAHHO20 O0OVUeHUsT K 2APMOHUYHOMY COYUATbHO-IMOUUOHALHOMY
Pazeumuio npooiemMa 60CHUMAHUS IMOYUOHALLHOLO UHMEIEKMA U JIUOEPCKO20 NOMEHYUANd HA DAHHUX DMANnax
OHMOZeHe3a npuobpemaem KpUmMu4ecKkylo 3Hayumocmv. Llenv ucciedosanust 3axkioHaemcs 6 CUcmemMamu3ayuu
3apybedcHo2o U 0mevecmeenHo20 ONbimd, GblAGIEHUU KIIOUEBbIX Neda20sUdecKux YCa06Utl, MEXAHUIMO8 U NPOZPAMM,
CROCOOCMBYIOWUX — PA3BUMUIO  OMAAMUY,  CAMOPESYAYUY,  COYUATbHOU  OMBEMCMBEHHOCMU U HABLIKOG
MEINCTUUHOCIIHO20 — 83AUMOOCUCBUsL Y  MAAOWUX WKOAbHUKOS. B x00e pabomelr Oviiu npumenenst Mmemoo
cucmeMamuyecko2o 0030pa Iumepamypvl U KOHMEHM-AHAIU3 MENCOVHAPOOHBIX 00PA308AMENbHbIX CINAHOAPMO8 U
npocpamm COYUaIbHO-IMOYUOHATbHO20 00yuenus (6 uacmuocmu, nooxodoe CASEL, RULER, PATHS). Buisiereno, umo
IMOYUOHATLHOE TUOEPCMBO 6 HAYAALHOU WIKONE He MONCOECMBEHHO MPAOUYUOHHOMY OOMUHUPOBAHUIO, d
npedcmagisiem co0ol CnocooHOCmb pebenKa pacno3Hagamv IMOYUU 2PYANblL, KOHCWMPYKMUGHO 6IUSMb  HA
CBEPCMHUKO8 Uepe3 IMNAMUIO U RPOCOYUATbHOE NOBeJeHUE.

Knwuesvie cnosa: smoyuonanvhoe IuoepCcmeo, HAYAIbHASL WKOAA, COYUALbHO-IMOYUOHAIbHOE O0OyHeHue,
IMOYUOHATLHBLIL UHMELIEKN, IMAAMUSL.
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Abstract. This article deals with the issue of forming cross-cultural competence among engineering students
using integative methods. In modern teaching process integrative technologies are basis of international information
exchange, create didactic conditions for personal development, develop analytical thinking, intellectual and creative
abilities among students.

Keywords: information technology methods, cross-cultural competence, didactic conditions, personality
development, analytical thinking, engineering students.

INTRODUCTION

The 21st century is the age of technology, but despite this, ethical issues and engineering ethics remain a
topical issue in pedagogy. The interaction of engineers with each other, international agreements and industrial mobility
shows that technology alone cannot solve most cross-cultural and ethical issues, but on the contrary, new technologies
pose specific ethical issues for engineers and require cross-cultural communication skills. In the world practice, students
of engineering majors study and try to apply the rules of professional ethics and consider issues of engineering ethics
and intercultural communication in their coursework. In other words, they are not limited to technical or specialized
knowledge only, but also have an ethical responsibility that affects new initiatives in a comparative perspective.
Develop skills to work in a global workplace where people from different cultures meet with different views and
cultural stereotypes. Western scientists argue that the traditional pedagogy of engineering ethics includes knowledge
about nature, including theoretical and scientific concepts of mathematics and physics, as well as the ability to use and
design any actions, including a range of professions from artists to doctors and engineers.

LITERATURE REVIEW

Valorie Troesch emphasizes that "since scientific and engineering knowledge differs from ethical knowledge, the
only way to make ethics understandable for engineering students is to organize special engineering courses” [5, ¢. 56]. That
is, the scientist proves that this method will be linear, objective to solving problems and will give correct and quantitative
answers to ethical questions. In the course of research at universities in the Republic of Uzbekistan, we also became
convinced that special courses on engineering ethics for future engineers are necessary not only at the master's level, but
also in the bachelor's program. To organize a special course, we reviewed three of the most widely taught ethical theories,
such as deontological, consequentialist ethics, and Aristotelian ethics. Deontological ethics examines the inner side of
human actions.According to Kant, a person acts morallyonly when he follows his duty [6]. Consequentialism is a theory of
ethics, according to which people should choose actions basedon the expected consequences of these actions [7].

Aristotelian ethics includes a system of moral principles that govern human behavior. Aristotle considers a
kind of moral anthropology, that is, he studieswhat makes us "human" [8]. Take these theories into account in our
textbook “English for cross cultural and professional communication” The topics “Engineering Ethics - Moral
Leadership”, “Engineers as Managers” and “Models of Professional Engineers were included. The purpose of this
content is to inform the National Society of Professional Engineers( NSPE), strengthen the engineering profession, and
promote engineering ethics.

Valorie Troesch for Reading offers texts aimed at solving design problems using the developed technologies
for the sake of good and so that they serve and benefit society. M.Bunge recommends selecting texts based on values
for making moral decisions for engineering design. To developtheir Writing skills, the researcher suggests reflecting on
their life experiences (including internships or working together), exploring their values, and explaining how they see
themselves as aspiring engineers.

G. L. Downey, J. C. Lucene, and C. MitchamFor the development of oral speech (Speaking), new initiatives
are proposed in a comparative perspective. The authors interview engineers from France, Japan, and Germany and
compare their cultural views on what it means to be an ethical engineer, i.e. introduce students to the diversity of
cultures. In our opinion, this is an appropriate method for developing cross-cultural, socio-cultural and pragmatic
competence, because the ability to work in a global workplace is currently a necessary skill. Future engineers
understand the specific features of different cultures, distinguish between them and understand how to act in certain
situations, and | would also like to emphasize that this helps to reorient the monocultural worldview to a multicultural
one. Pluzhnik I. L. emphasizes that " the acquisition of cross-cultural communicative competence (MCC) is a functional
ability to understand the views and opinions of representatives of another culture, correct their behavior, overcome
conflicts in the process of communication, which becomes the most popular for a modern specialist” [4].
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RESEARCH METHODOLOGY

In the course of our observations, we noticed that the formation of cross-cultural communicative competence
in technical universities falls to the share of English language teachers. Because sofirst, the allotted hours are small, and
secondly , students need to be taught to use a whole range of cross-cultural competencies, including the ability to see,
understand and accept the values of someone else's culture at a professional level. To solve these problems, E.B.
Khromova npemmaraer usuggests using ICTs, which are most effective in organizing the educational process in the
formation of cross-cultural competence in teaching different specialties. It highlights the following features:

a) information computer technologies are the technological basis for international information exchange;

b) create didactic conditions for personal development;

c) develop analytical thinking, intellectual and creative abilities;

d) form independence in constructing their own knowledge;

e) contribute to the development of thinking at the global level [3].

llyushina A.V. in the work devoted to the formation of cross-cultural competence of medical university
students in foreign language classes identifies the main components of MC, such as axiological, affective, cognitive and
communicative. Where affective and axiological components serve the development of universal values, openness and
readiness to gain new knowledge about the multicultural world. The cognitive component develops the ability to
critically comprehend the acquired knowledge and the influence of cultural characteristics on effective professional
activity. According to the scientist, the communicative component is the final one, where the interlocutors convey the
necessary information for a fruitful dialogue. llyushina A.V. emphasizes that "cross-cultural communicative
competence is a part of professional competence and determines the level of student's readiness for professional activity
in the context of a dialogue of cultures" [1].

In the process of forming cross-cultural communication using innovative methods, most researchers suggest
using the means of active learning technologies.

Teacher Students

Learning
process

Mental activity

Developing creative
skills

Developing research
skills

Figure 1. Active learning technologies

The figure shows that active learning technologies are an interaction between teachers and students, which is
reflected in the learning process and encourages students to think critically, develop creatively and search for new ideas
in research activities. All these qualities are necessary for master's students because working in enterprises requires
analyzing solutions, introducing new ideas, showing leadership skills, and developing research projects. All this was
taken into account in our textbook ""English for cross cultural and professional communication™ , which presents the
topics ""Engineers as Managers'', ""Engineers as Experimenters' and ""Engineering Ethics — Confidence". In the
course of experimental work, we conducted a survey among teachers who directly teach English to master's students. At
the final stage, an initial review of the existing literature on the formation of cross-cultural communication was carried
out, andthe majority of teachers answered "Partially" to the question "Does the literature and materials you use contain
topics that form cross-cultural competence?" most of teachers answered. To the question "What topics would you
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suggest for the formation of cross-cultural communicative competence in engineering students?", 35 out of 50 teachers
suggested including various phrases and special words necessary for engineers, while the remaining 15 did not answer
our question. At the post-experimental stage of our research, seminars were held for teachers on the developed textbook
and positive feedback was received. At the end of the tutorial. A Glossary was provided, where you can find frequently
used expressions.

In the course of training, we used the method BarCamp, which is more understandable for technical students.
Because this method is directly used in teaching engineering students the intensive use of statistical methods that
encourage the development of new tools and provide questions for discussion. BarCamp as an innovative way, the
production and dissemination of statistical knowledge is formed for organizing conferences of a non-traditional type, as
a new way of acquiring knowledge and exchanging ideas. Before starting the discussion, students choose the main
topics to be discussed, according to their interests and knowledge. Then each participant can be a speaker, raising a
topic, commenting on it and expressing their point of view, and can also ask questions to the interlocutors to clarify a
particular issue. In regular conferences, speakers are set in advance, but in this method, each participant can be a
speaker and at the end all participants draw conclusions and statistical analyses together. This method helps to develop
communication skills and helps to improve critical thinking.

The following interactive methodological technique POPS formula (Position, Explanation, Examples and
Consequence) (PRES-formula Position-Reason-Explanation (or Example) -Summary), was used to develop written
speech in a scientific style. This technique was developed by Professor David Mccoid-Mason from South Africa and is
aimed at students ' reflection.

The author C-cites the main theses and sets the task, as well as provides the necessary words and expressions
that will be needed in the process of developing a scientific article. In the O— explanation, it is necessary to provide
arguments to confirm or refute the above thesis. N-means examples that support the above arguments. And finally, the
C-consequence is the final part of the letter, where the student must draw conclusions based on the results of the
development of the article. This method was effective in the course of practical English classes aimed at
developingwritingfor the academic level [2].

Gloria A. Meeks offers to teach students interpersonal skills in her research papers. We agree with this
statement because interpersonal communication involves speaking, explaining, persuading, and actively listening,
which contributes to the formation of cross-cultural competence. Because in the business world, it refers to a person's
ability to effectively communicate and interact within an organization with colleagues and seniors. According to Gibbs
theory soft , soft skills and interpersonal skills have become the subject of growing interest in lifelong learning. The
development of soft and interpersonal skills is designed to ensure and improve personal development, active
participation in the educational process, and success in employment.

ANALYSIS AND RESULTS

In the process of working on the study, classes were analyzed and observations were made, and conclusions
were drawn that engineering students at the master's level need to be able to speak correctly and correctly use facts, that
is, to master verbal communication. Most students refrain from asking questions or think that they are exposing
themselves to the audience. To prove that these ideas are wrong, we conducted a lesson on the art of asking or asking
questions correctly. They emphasized how important this is for working in the joint venture and for clarifying some
issues related to further partnership. As we know, communication is atwo-way process in which listening skills play as
important a role as speaking. The future specialist needs to develop patience and listening skills in order to establish
good interpersonal relationships. Body plays an important role in communication between employeesbody language, i.e.
smile, gestures, and facial expressions. This nonverbal communication also affects people's thoughts and decision-
making. In every organization and in production, there is a goal to avoid various problems and misunderstandings, and
to do this, engineering students must develop the following abilities:

A) Verbal communication
B) The art of asking

C) Listening skills

D) Non verbal communication

E) Influencing people's thoughts

F) Problem solving

For the development of interpersonal skills and the formation of cross-cultural competence, in our opinion, a
practical English course will play an important role, because currently in technical universities many hours allocated to
the humanities are being reduced, and the hours allocated to the specialty are increasing.

CONCLUSION

Norms and values of experience exchange play an important role in professional communication, as well as
specific forms and methods of interaction between people in solving various professional tasks, stereotypes in the
service sector, officials, and other behaviors. The scope of concepts related to professional intercultural communication
includes not only norms and values of experience exchange, but also specific forms and methods of interaction between
specialists in solving professional (business) issues. Based on this, we propose the following:

To form the intercultural competence of future engineers in the process of teaching foreign language
communication, it is necessary to take into account the basic canons of engineering ethics, which can be a material for
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developing cultural and mental labeling skills to identify technical phrases for inclusion in the learning content. We
would like to note that it is not enough to know one or another professionally oriented foreign language, to understand
oral and written speech, because it is necessary to be able to establish contact with carriers of a different culture, to
achieve mutual understanding with foreign colleagues working in the same field, but representing a different society. To
do this, it is necessary to develop intercultural communication skills and apply them appropriately in practice.
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WHTETPATUBHBIE METO/Ibl ®OPMUPOBAHUS MEXKYJIbTYPHOM KOMIIETEHIIUA
CPEIHN CTYAEHTOB HHXXEHEPHBIX CIIEIIMAJIBHOCTEHN

JA.M. I/IchPlJ‘lOBal, P.A. blcmaniosa’
! noxrop mexarornueckux nayk (DSc), mpodeccop, 2 kanauaar GHIOCOPCKUX HAYK, JOLCHT
! V36excknit TOCy/IapCTBEHHBIN YHHBEPCUTET MUPOBBIX SI3BIKOB, Y30€KHUCTaH,
2 Omckuit roCyJlapCTBEHHbIHN yHUBEepcHUTeT, Kuprucran

Annomayusn. B oOannoii  cmamve paccmampueaemcs npobrema  OPMUPOBAHUS  MENCKYTbMYPHOU
KOMHeMeHYuyu y CMYOeHMO8 UHICEHEPHbIX CHeYUarbHOCHel ¢ UCNOIb306AHUEeM UHMESPAMUGHbIX Menmodos. B
COBPEMEHHOM — Y4eOHOM  npoyecce  UHMEZPAMUGHbIe — MEXHONO2UU  AGNAIMCA  OCHOBOU  MeNCOVHAPOOHO20
uH@opmayuonHo2o 0bmeHa, co30arm OUOAKMUYECKUe YCI08us Ol  JUYHOCHHO20 —DA3GUMUS,  PA3GUBAIOM
auanumuiecKoe MblulieHue, UHMeLIeKmyaibHble U MEopuecKue CHOCOOHOCHU CIYOEHMO8.

Kntouesvie cnosa: memoovbl UHPOPMAYUOHHBIX MMEXHONOSUL,  MENCKYALMYPHAS — KOMNEMeHMHOCb,
oudakmuyeckue  Ycio8us, — pasgumue  AUYHOCMU, — AHATUMUYECKOe — MbllleHue,  CIYOeHmbl — UHICEHEPHBIX
cneyuanbHocmel.

44


https://studme.org/97771/etika_i_estetika/deontologicheskaya_etika
https://lesswrong.ru/wiki%20(access%20date%2014/03/2022).
https://lesswrong.ru/wiki%20(access%20date%2014/03/2022).
https://kbsu.ru/aristotel-jetika

ISSN 2311-2158. The Way of Science. 2026. Ne 4 (146).

V]IK 378

PA3BUTHUE ®YHKIIMOHAJILHOM TPAMOTHOCTH
HA YPOKAX AHTJIMACKOT' O A3bIKA HA BA3E MOBY COIII Ne20

H.H. KopsikuHa, yuuTenb aHIVIMHCKOTO SI3bIKa
MOBY Cpennsist o61meodpasoBarenbHast mkona Ne20 um. repost Coerckoro Coroza @.K. ITonoaa (r. SkyTck),
Poccuiickas ®enepauys

Annomayus. B oannoii cmamve paccmampugaemcs meHOeHYus: paseumus QYHKYUOHATbHOU SpAMOMHOCHU
(DI) yuawuxcs Ha ypoKax aHenuiickoeo A3biKa 6 00ueo6pazoseamenbHoll wKoie. AHanusupyemces meopemuieckasn 6asa
nowamus  "QyHKkyuonanvras epamomuocmd” U GblOeNAIOMCA Kliouesble KOMNOHEHmbl, Heobxooumsle O0nsi eé
Gopmuposanusn. Ilpedcmasnenvl pesyivmamvl NPAKMULECKO20 UCCIe008aHUs, NposedeHHo20 Ha 6asze COLL No20,
OeMoHCcmpupyowue 3Q@OeKmueHOCmb UCHOIbI0BAHUA PAITUYHBIX MEMO006 U npuemos no @I .

Knrouesvie cnosa: @pyHKYuoHaIbHAsL 2PAMOMHOCMb, AHSIULCKUL SI3bIK, 00ueodpazosamenvras wroaa, COLl
No20, obpazosamenvubiii npoyecc.

[ToHnMaHue T'PaMOTHOCTH B COBPEMEHHOM LHU(PPOBOM OOLIECTBE OXBATHIBAET CIIOCOOHOCTH OLCHUBATH
nHpopMaNnIO U3 PA3IMYHBIX UCTOYHUKOB, OT(UIBTPOBHIBATE HEAOCTOBEPHBIC JaHHBIE M (JOPMHPOBATH COOCTBEHHOE,
000CHOBaHHOE MHEHHE. JTO TpeOyeT yMeHHs aHAJM3UpOBaTh MeHa-COOOIICHHUS, Paclo3HaBaTh MAaHUITYJISITHBHBIC
TEXHHUKH U TIOHUMATh BIUAHIE HHOOPMALIMOHHBIX IOTOKOB HA OOIIIECTBEHHOE CO3HAHME.

B tpyme Kompurmnoit E. A. mox ¢(yHKIHOHANBPHOH TPaMOTHOCTHIO IMOHHMAIOT CIIOCOOHOCTH YEIOBEKa
UCTIONb30BaTh NPHOOpETacMble B TEUCHHE J>KU3HM 3HAHUS M1 PEIICHHWS IIMPOKOTO Kpyra >KM3HEHHBIX 3a7ad B
pa3IuyHBIX c(hepax YeNOBEUECKON NESTENbHOCTH, COMAIBHBIX OTHOIMIEHUAX. DTO HE MPOCTO HAKOIUIEHHE YCBOCHHBIX
3HaHMH, yMEHUH M HaBBIKOB, a YMEHHE NMPHMEHSITh UX HA MPAKTHKE, aJalTHPOBATHCS K W3MEHSIOMUMCS YCIOBHAM H
HaxoIuTh 3 (eKkTuBHBIC pemreHus [1].

OYHKIIMOHANbHAS TPaMOTHOCTh BKIIIOYaeT B ce0S HECKOJIbKO KOMIIOHEHTOB, TAaKMX KaK YHTaTeNbCKasd,
MaTeMaTuuecKas, €CTeCTBeHHOHay4Has, (PMHAHCOBAs U KOMIIBIOTEPHAsl IPaMOTHOCTb.

B mnpouecce o0yueHus QpyHKIMOHAIBHOM TPaMOTHOCTH Ha ypOKaxX aHIVIMHCKOTO S3bIKA, MOXKHO BBLACIUTDH
HECKOJIbKO aCTIEKTOB.

Bo-nepsrix, mo MHeHnio KymnapeBoit E. A. 3To pa3BuTHE HaBBIKOB NMOHUMAaHMSA U MHTEPIPETALUU TEKCTOB
pasHoro ¢opmara, OT MPOCTHIX HHCTPYKOMI IO CIIOKHBIX CTaTed. YdYammecss ydaTrcs BBIACTATh KITIOYEBYIO
nH(popManuio, ONpeessITh MBICIH aBTOPa U OLICHUBATH IPE/ICTABICHHBIE apIyMEHTHI [2].

Bo-BTOpHIX, BakHa NpakTHYEeCKas MPUMEHUMOCTH s3bIKa. 3aJaHWs JOJDKHBI OBITH CBS3aHBI C PEAIbHBIMU
CUTYallWsIMU, HallpuMep, HAlMCaHNE IEKTPOHHOTO IMHChMa C 3alpocoM MH(OpManny, COCTaBIEHHE OOBSIBICHUN HIIH
MapHIpyTa MyTenIeCTBHSA. DTO IMO3BOJSIET YJaIIUMCS YBHIETh LIEHHOCTh S3bIKa KaK MHCTPYMEHTa I 3(PEKTHBHOTO
peLIeHUs )XU3HEHHBIX CUTYalunii.

B-tpetpux, Om O. H. yTBepxnaer, 4To He0OXOIMMO pa3BUBATh HABBIKM KOMMYHUKAIH, KaK MUCHbMEHHOM,
TaKk ¥ YCTHOM. Yuamuecs: JOJDKHBI YMETh YETKO M JIOTHYHO BBIPaKaTh CBOM MBICIH, aaNTHPYs CTHJIb OOIICHHUS K
pPa3IUYHBIM AyAUTOPHSIM M KOHTeKcTaM. PoneBble Wrphl, Ae0aThl M IPE3CHTAlMd CHOCOOCTBYIOT Pa3BUTHIO ITHX
HaBBIKOB [3].

Janee npencraBieHbl HEKOTOPHIE CIIOCOObI OOY4YEHHUs] M IPaKTHYECKOH OTpabOTKH (YyHKIMOHAIBHBIX
SI3BIKOBBIX AyieMeHTOB Ha 0aze MOBY Cpennsis o6meobpazoBatenbHas 1mkona Ne20 um. repos Coserckoro Corosa
@ K. INonosa.

S ucnonesyto B pabdore P. P. P. (Ilpesenranus - [Ipaktuka - [Ipon3BoacTBO). DTOT MOIXON CTPYKTYPHUPYET
IIPOLIECC OCBOEHHSI HOBOTO MaTepHaia, 00ecIieurnBasi MO3TAIHOE MOTPYKEHNE YUCHNKA B SI3BIKOBYIO CPEy.

Ha »tane Ilpe3eHTanny neTH 3HAKOMSTCS C LIEJNEBBIM S3BIKOBBIM MaTEpPHAIOM B KOHTEKCTE, OOBIYHO uepe3
TEKCT, TUAJIOT WM ayAnOBH3yalbHBIH (parmenT. OCHOBHas 33/1a4a — IMIOHATH 3HAYEHHE M YHNOTpeOJIeHHe HOBBIX CIIOB
WJIN TPAMMAaTHYECKUX KOHCTPYKIIHH.

[IpaxTrka mpeanonaraeT BHITOJHEHHE Pa3IMIHBIX YIPaXHEHUH, HAIIPABICHHBIX HA 3aKpEIUIEHHE YCBOCHHOTO
MaTepHuaia. OT0 MOTYT OBITh 3aJJaHHS Ha MOJICTAHOBKY, TPAaHC(HOPMALINIO, HIIH 3alI0JTHEHNE TPOITYCKOB.

IIpon3BOACTBO MPENOCTABISIET YJAIINMCS BO3MOKHOCTh MCIOJIB30BaTh M3YyUEHHBIN MaTepHail B CBOOOIHOM,
KOMMYHHUKATHBHOM AEATENbHOCTH. 3/1eCh pe0sATa CaMOCTOSATENFHO CTPOSAT MPEIOKEHUS U THAJIOTH, IPUMEHSSI HOBEIE
S3BIKOBBIC 3HAHUS B pEANIbHBIX CUTYaIHsIX. Lenb 3Toro 3tama — pa3BUTHE OETIOCTH PEYH U YBEPEHHOH KOMMYHHKAIIHH.

Hanpumep, mns 8 kmaccoB Ha 3Tane Mpe3eHTAlUH S PEJOCTABISII0 yYaIlUMCs LIEIEBhIE PEUEBbIe CTPYKTYPHI
(HeKHi COIMANBbHBIA KOHTEKCT, B KOTOPOM HCIIOJNIb3YIOTCS 3TH CTPYKTYPHI) - PUCYHOK 1.

© Kopskuna H.H. / Koryakina N.N., 2026
45



ISSN 2311-2158. The Way of Science. 2026. Ne 4 (146).

Pucynoxk 1. Dman npezenmayuu

Ha »arane mnpakTHKW ydYeHHKaM IPEAOCTaBISCTCS BO3MOXXHOCTh TPEHHPOBATh S3BIKOBBIC (DYHKIIHH,
IIpeJCTaBICHHBIEC Ha IEPBOM 3Tarle, yIIpaXXHeHNE Ha collocTaBileHue (Tabiauua 1).

Tabmua 1 - [Tpumep ynpasKHCHAA HA COMOCTABICHHE

Match the functions with the way of expression
Functions

1. making suggestions 6. inviting
2. giving advice 7. requesting
3. making apologies 8. regretting
4. agreeing 9. complaining
5. offering 10. refusing

‘Ways of expressing
a. I can’t make it tonight — sorry. f. I'd go along with that.
b. I'm afraid I was disappointed by the service. g. I'm really sorry about the vase.
¢. I should have left earlier. h. Why don’t you come over tonight?
d. We could order in a pizza. i. Any chance of a coffee?
e. It’d pay to talk to the boss. j. I'll pay

Ha sTame nmpou3BoaCTBa, ydaniuecss CBOOOIHO UCIONB3YIOT SI3bIKOBbIC (DYHKIIMH, KaK B peaibHBIX KU3HECHHBIX
CUTYaIHsX.

Takum o00pazoMm, (opmupoBanue (QYHKIIHOHAIBLHOW TPAMOTHOCTH HE JO/DKHO OTPAaHHUYUBATHCS pPaMKaMH
OJIHOTO TIpeIMEeTa WIH ypoKa. DTo 3a1ada, TpeOyromas KOMIUIEKCHOTO TTOAX0Ja U HHTETPAIAN B PAa3IMYHBIC acTIEKTHI
00pa30BaTeNFHOTO TIporecca. MeXIUCIUIDINHAPHBIC MPOCKTHI, MPAKTHICCKUE 3a/IaHUs, HAIPABJICHHBIC HA pEIICHUC
peambHBIX JKM3HEHHBIX 3aj]ad, W FKCIIONb30BAaHWE AYTCHTHYHBIX MAaTCPHUANOB CIIOCOOCTBYIOT Ooyiee TIIyOOKOMY W
0CO3HAHHOMY YCBOCHHIO 3HAHWHA U POPMHUPOBAHIIO HEOOXOAUMBIX HABBIKOB.

Kpome Toro, He0OX0IUMO YACTSATh BHUMAHHUE PA3BUTHIO KPUTHUYCCKOTO MBIIIICHUS, YMCHHAIO aHATH3UPOBATh
WHPOPMALINIO, JeNaTh BBIBOABI M MPHHAMATh OOOCHOBaHHBIC pemicHHA. DYHKIHOHAIBHO TPAMOTHBIA IIKOJHHHK
JIOJDKEH yMETh TIPUMEHSTh TMIOJIYYeHHbIE 3HAHUS B PAa3MYHBIX JKM3HEHHBIX CHTYaIUsAX, aJanTHpPOBAThCS K
M3MEHSIOIIUMCS YCIIOBHUSAM M OBITh TOTOBBIM K OOYUYEHHIO Ha MPOTSHKEHUH BCEH KU3HU.
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DEVELOPMENT OF FUNCTIONAL LITERACY IN ENGLISH LESSONS ON THE BASIS OF
MUNICIPAL EDUCATIONAL BUDGETARY INSTITUTION SECONDARY SCHOOL Ne20

N.N. Koryakina, Teacher of English Language
Municipal Educational Budgetary Institution Secondary School Ne20
named after the Hero of the Soviet Union F.K. Popov (Yakutsk), Russian Federation

Abstract. In this article the tendency of development of functional literacy (FL) of students at English lessons
in secondary school is considered. The theoretical basis of the concept of ‘functional literacy” is analyzed and the key
components necessary for its formation are highlighted. The research results of the practical study, conducted on the
basis of the secondary school Ne20, demonstrating the effectiveness of using various methods and techniques of FL are
presented.

Keywords: functional literacy, English language, secondary school, School Ne20, educational process.
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Kapumosa 3uéna KymibaesHa, KaHAUAAT MEAUIHHCKUX HAYK
Tyna6oeB Azamxon KypOoHOBHY, TOKTOP TEXHUUECKHX HAYK
Paxumrasue Ymuz ['azuBaeBud, 1oktop dunocodcekux Hayk
Hacupog Tynkun KapumoBuy, kaHIuIaT MEJUIIMHCKUX HAYK
Xamunoa 3yxpa TeqpMaHOBHA, KaHIUIAT MEIUIIMHCKHX HAYK
Anp Hlysaitnmu Xycceitn Amn Kyaxup, maructp
Kapaboesa 3uiona XyppamosHa, noktop ¢puiocodpuu (PhD) no MeaumHCKUM HayKaM
Anunerepeea Manuna VckaniepoBHa, KaHIUIAT METUIIMHCKAX HAYK
BanueB A6nya3u3 AGxycaMaToBuy, KaHIMAAT MEAMIIMHCKAX HAYK
JxymanoB baxtuép AGmypa3akoBud, TOKTOpP MEIUIIMHCKHX HAYK

Tlognucano B neuats 23.04.2026. Jlata Beixona B ceet: 15.05.2026
®dopmat 60x84/8. bBymara odcerHas.
I'apuautypa Times New Roman. 3aka3 Ne 59. CBo6oanas nena. Tupax 100.



