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Physical and mathematical sciences
Du3uKO-MaTeMATHYeCKUE HAYKH

V]IK 539.378.3
SHTPONUSA B XUMUUYECKOIN ®U3UKE

I'.A. KopaG.ies’, C.A. CoJtoBbeB’
Laxm, mpocgeccop,  I.T.H., CTAPIINI HAyIHBIH COTPYIHUK
L'V imypreknit rocyrapeTBenHbIi arpaprbii yausepeutet, 1100, 2 ®IBYH "V amypreknii deaepanbHbIii
HCCIIeIOBATeIbCKIA IEHTp Y panbekoro otaencans PAH" Uactutyt mexanuku, Poccns

Annomayun. Snmoponuiinvle RPUHYUNBL 0AIOM OA3UCHYIO OCHOBY (OPMUPOBAHUS (PYHKYUOHATLHBIX CBS3ell
MeNHCOy MHOSUMU — GEAUYUHAMU XUMUYECKOU KuHemuku. Paenosecnas cymma 3SHMPONUUHbLIX COCMABAIOUWUX
VHUBEPCANbHOU  2a30601i NOCMOAHHOU pasnas R/2, umeem npsmylo mamemamuueckylo c6a3b ¢ MAHSEHCOM
2eo0esutecko2o yend. AHAnocuuHoe COOMHOWEHUe 2M020 napamempa noayueHo no epaguxam Appenuyca —
3asucumocmu  Kodpguyuenma cxopocmu peaxyuu om memnepamypwvl. Ilpu osudicenuu 6 ooHom Gopmame 08yx
SHMPONUIIHBIX COCMABNAIOWUX DABHOBECHAS CYMMA UX IHEPIUll PABHA NONO0BUHE NePBOHAUANLHOU GeIUYUHBL IHEPSUL.
Ipupoonoe moodenupoganue 3HMPONULIHBIX NPUHYUNOS NPOAGIAEMCA U 8 OpPY2UX 3AKOHOMEPHOCMAX 8 XUMUYeCKOl
KuHemuKke u 8 pusuke, HanNpumep, 8 3Hepeuu aKmueayuu OuQgy3uoHHbIX NPoYeccos U 6 YPasHeHUuu KUHeMmU4ecKol
ouepeuu. Illpakmuueckoe npumenenue SHMPONUUHOU MEMOOONIO2UU 8 HAYYHBIX UCCIeO08AHUAX NO38OJAEM HAUmMuU
PAYUOHATIbHOE pelieHUe NOCMABLEHHbIX 3a0ay.

Knroueewie cnoea: xumuyeckas KuHemuka, epaguxu ypasrnenull Appenuyca, SHMPonus, He2IHMpOnus, 2a308ds
HOCMOSIHHASL, dHEP2Usl AKMUBayuu Ough@yzuu, ypasHenuss KUHEMuUYecKol IHepeuu.

BBenenue

[Ipy Hayd4HBIX HCCIEIOBAHUAX B PAa3IHUYHBIX 00JACTAX XMMUYECKOH (DU3MKH MOXXHO OTMETHTH BBICOKYIO
CaMOOPTraHU3aIMI0 M CBSI3b MEXKIYy MHOTUMH NPHUPOIHBIMU SABJICHUAMHU U Tpoueccamu [7, 8]. Tak, B XuMuueckon
KHHETUKE YCIEIIHO UCIOJb3YEeTCs HECKOIBKO MOCTOSHHBIX U MEPEMEHHBIX BEJIUUYUH U apaMeTpOB, MEKIY KOTOPBIMU
HMeeTcs MaTeMaTHdecKas CBs3b, HO MpHpona ee GopMupoBaHUs ocTaeTcs HescHOW. Takas ke CHTyalus M B IPYTHX
HAyJYHBIX HampaBJIeHUSIX. HeCOMHEHHO, TPH 3TOM JIEHCTBYIOT ONpeAeICHHBIC O0IINE IPHHIUIIB M 3aKOHOMEPHOCTH.

AHanu3y TI00anbHEIX TPOLECCOB B JKUBOW M HE JKMBOW CHCTEMaxX IIOCBSIIEHO MHOTO HCCIeNOBaHWi. B
Ka4yecTBE IpUMepa MOKHO NpuBecTH craThio [.P. MBanumkoro [4], B KOTOpO# OH B 3THX LENSIX Pa3BUBAaCT METO[
XHMHWYECKON KHHETHKH.

DTOT MOIXOMA, KOHEYHO, MOXKET AaBaTh I(PQPEKTHBHBIC PE3yJbTAaThl, MOTOMY YTO HEJIMHCHHAs TUHAMUKA
XUMUYECKOW KWHETHMKH HaXOJUTCSd B COOTBETCTBUU C NPUHIMIIAMH HANpaBJICHHOCTH mpoueccoB. Hampumep, sto
cnenyer u3 npuHuuna Jle-Illarenve: «Ilpu BHemHeM BO3AEUCTBUM Ha CHUCTEMY, HaxXOJSIIYIOCS B PaBHOBECHH,
paBHOBecHe OyIeT CABUTaThCS B HANIPABIEHUH TOTO TMpoIlecca, KOTOPBIA MPOTUBOACHCTBYET JaHHOMY BO3/ICHCTBUION.

N3BecTHO, YTO MOHATHE HHTPOIMH, BHITEKAIOIIEE U3 BTOPOIO 3aKOHA TEPMOJMHAMUKH, SIBIISIETCS KPUTEPUEM
HaIpaBJICHHOCTH MPOIecca U CTENEHbIO0 HEYNOPSAA0UYEHHOCTH cUCTeM. TakuM 00pa3oM, 3HAUUTENbHBIN HHTEPEC UMEET
U Tpo0JieMa MHOTOIDIAHOBOTO MPOSBICHUS OHATHS SHTponuH. [103TOMY, B TaHHOM HCCIIEJOBAHUH JETACTCs MOIBITKA
0O0BSICHEHUS BBINICYKa3aHHBIX MPOOJIeM C IMO3UIMH IPEACTABICHUH O TPaJUCHTE HAIIPABICHHOCTH (PU3UKO -XUMIUECKUX
MIPOLIECCOB MPU U3MEHEHUH UX SHTPONUUHBIX COCTABISIOLIUX.

1. HcxoaHble MPUHIHIBI

Amnanus XapakTepa MU3MCHCHUA BEJINYHNHBI MOTEHIUAILHOM OHEPIruun (AU) Mo €€ 3HaKy g pasiMYHbIX
IIOTCHIIMAJIbHBIX ToJie (Ta6J’I.) TMO3BOJIMIT YCTAHOBUTL, YTO 3HAYCHUA — AU M COOTBETCTBEHHO + 5A (HOHO)KI/ITGJII)Haﬂ

pa60Ta) COOTBETCTBYIOT B3aHMOH€ﬁCTBHHM, OpOUCXOAAIMM 10 T'paJAWCHTY NOTEHIMUAIa, a + AU n - 5A
(OTpI/IIIaTCJ'II)HaH pa60Ta) HUMCIOT MECTO IIpH B3aHMOHeﬁCTBHﬂX IPOTUB I'paJUCHTA NOTCHIHAJIA.

© Kopabaes I'.A., Conosee C.[I. / Korablev G.A., Solovyov S.D., 2024
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Tabnuya
HanpasjieHHOCTDH POIECCOB B3auMoaelcTBHil [12
P P
r,

I Hampasne-

Bux  moten- 1 U , 3uak 3uak HUE mnpo-
Ne| Cucremsl IAAJILHOTO IIpouecc U X 1ecca B

2 U, AU | JA
oISt X MTOTEHITH-

1 aJILHOM I10JIe
pa3HOMMEH MIPUTS- —k 9,9 r<r U 5 > U 1l + 1o rpau-
-HBI 2SN

1 3ne1§TpI/me 3JEKTpoCTa- “KCHHC r CHTY
TUYECKOE
CKHUe OTTaJIKU- _k 4.9, r>r U 2 <U 1] 4 ) MpOTHB
3apsibl BaHUe r 271 rpaJyeHTa
OJTHOMMEH- OPHTS- K 0,9, r<r U 5 > U1 + MPOTHB
2SN -
) ;1;;3] excrpn SeKTpoCTa- JKEHHE r rpajgleHTa
YecKue rireckoe OTTAJIKU- k 0,9, r>r U , < U1 ) + 1o
3apsIbl BaHME r 271 IpaUEHTy
- m,m -
JIIeMeHTap TpuTs -y L2 r,<n U 2~ U 1] - + 1o Tpanu
3 | mie maccer | rpanTanu- KeHHE r eHTy
OHHOE
m, . m, OTTAJIKH- —y m,m, [>T U2 < U1 N i HpOTUB
BaHUeE r 2 1 rpajucHTa
2
AX TPOTHUB
CHKATUE k X, < X U 2> U1 + - po
nedopmarg 2 rpajucHTa
4 | g HOJIE YIPYTHX
CHII 2
TPYKUHBI AX
py pactskenne | K —— X, > X U 2~ U 1+ - TpoTHB
2 2 1 rpajueHTa
5 ¢dotoadpde | amekrpocta- OTTAJIKU- k 9.9, r>r U , < U1 ) + mo  rpajgu-
KT THYECKOE BaHHe r 271 eHTY

[ToaToMy, Ha OCHOBE aHalK3a IEPBOr0 Hayajaa TEPMOANHAMHUKHU ObUIO YCTAaHOBJIEHO [12]:

1. B cucremax, B KOTOpPBIX B3aMMOJIEUCTBHE MJET 110 TPaIMEHTy IMOTeHIMaia (IOJIOKHUTENbHas paboTa)
pe3yapTUPYIOLIas TOTeHIMAIbHAS YHEPTHS, KaK M IPUBEACHHAs Macca, HaXOIATCs 10 MPHHLHUILY CIO0XEHUS 00paTHBIX
3HAYEHUH COOTBETCTBYIOIIMX BEIWYMH IOJICHCTEM. DTO — KOPIYCKYJSPHBIM IpoIlecc, TEOPETHUEeCKOW KOHIemnueit
KOTOPOT'O MOXET SIBJIATHCS] SHTPOIIHS.

2. B cucremax, B KOTOPBIX B3aUMOJIEHCTBUE WJET MPOTUB TpaJleHTa MOTeHIHMana (oTpullaTenbHas padboTa)
BBINOJIHACTCS anrebpandeckoe CIOKEHHE UX MacC M TaKKe COOTBETCTBYIOIIMX HHEPTHH MOACUCTEM. DTO — BOIHOBOM
Ipolecc, TEOPETHYECKON KOHIENIKENH KOTOPOrO MOXKET SIBJIATHCS HEMIHTPOIIHS.

3. Pe3oHaHCHOE CTallMOHAPHOE COCTOSIHUE CHCTEM BBIIOJHSETCS IMPH YCIOBHHM PaBEHCTBA DHTPOMUIHBIX
COCTaBIIOIUX B3aUMOACHCTBUI. B TepMoaMHAMUKE OTKPBITBIX CHCTEM HPOLYKIHS SHTPOINMHM B CTAllMOHAPHOM
COCTOSIHUY MOJIHOCTHIO0 KOMIIEHCHUPYETCS IOTOKOM HETIHTPOIUH.

4. Bce sBNeHUs U mpolecchl B NpupoAe U B Mupe, BKiIroYas 4eloBEKa, TEXHUKY, S3KOHOMHUKY U 3KOJIOTHIO,
UAYT TOJIBKO B JIByX DHEPreTHUYECKUX HampaBleHHAX. Mnu - mo rpagueHTy CHUIIOBOTO MOJIs, ¢ MUHUMAIIbHOW 3aTpaToi
SHEPIUH, UJIH - TIPOTUB TPANEHTa, C MAKCUMAJILHOH 3aTpaToif 3Heprun. llepBoe HampaBiIeHHEe COOTBETCTBYET MOHATHIO
SHTPOIUS, @ BTOPOE - MOHATHIO HETIHTPONUs (OTpHLATeNbHas SHTPOIUS). B nuHaMmKe mporieccoB 06a SIBIEHUS
B3aMMOCBSI3aHBI, U IOTIOJIHAIOT APYT Apyra.

2. DHTpONHUHbIEe HOMOTPAMMBI

Teiizenbepr u Jupak [2] i OLEHKH CTENEHH CTPYKTYPHBIX B3aMMOJCHCTBHU IPEIIOKUIN OOMEHHBIH
TaMAJIBTOHHAH, BBIBECHHBIN B MIPEANOI0KEHNN O TIPSIMOM IEPEKPhIBAHUN BOJTHOBBIX (DYHKIIMH B3aMMOAEHCTBYIOIINX
LEHTPOB:

H=-I,55, 1)

rae: H — criuHOBBII onepaTop H30TPONHOTO 0OMEHHOTO B3aMMOJEHCTBHS JUTs Maphbl aToMoB, g mocTosHHAsA
o0MeHa, 511 53— MHTErpaibl IEPEKPHIBAHUS BOJHOBBIX (DyHKIIMIA.

Wuterpanbl nepekpbiBaHUs BOJHOBBIX (GYHKIMHA Mojenupyrotcs [12] depe3 BeIMYMHY OTHOCHTEIBHON
Pa3HOCTH SHEPTeTHYECKUX MapaMeTpOB B3aWMOJAEHCTBYIONIMX LEHTPOB — Kod¢pduuueHt & (B %). Takoit mapamerp
SIBIISIETCSI PSIMOM XapaKTEPUCTUKOM CTEHIEHU SHTPOIMIHHOTO PaBHOBECHS B CHCTEME.
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B pa6ore [12] moiaydyeHa HOMOrpaMMa 3aBUCHMOCTH CTENEHHM CTPYKTYPHBIX B3auMojekcTBuii (2.%) ot
ko3(punmenra o (%), equHas Ui IMUPOKOTo Kiiacca CTPyKTyp (puc. 1). B Hel 3HaueHns o ot 0 10 5% COOTBETCTBYIOT
YCIIOBUSIM SHTPONUHHOTO COCTOSHMSA, NMpH KotopoM p=100%. /laHHas HOMOTrpaMMa ITO3BOJISICT OLEHHUThH CTETECHb U

HalpaBJICHUE CTPYKTYPHBIX B3aMMOJEHCTBHI mpoleccoB (a3oo0pa3oBaHus, H30MOp(u3Ma M PacTBOPHMOCTH B
MHOTOYHCIICHHBIX CHCTEMAX, B TOM YHCJIE U MOJEKYJISIPHBIX.

UeMm MeHbILIE BENMYMHA 0, TEM BBIIIE CTEHNEHb BOJHOBOW COCTABIISIOIIEH B3aUMOAEHCTBUS. YBEIUYEHUE
3HaueHHH o (puc. 1) XapakTepu3yeT HapacTaHWE KOPIYCKYISIPHBIX U JIEKTPOCTATUYECKUX CBOWCTB B MHKPOCHCTEMAax
(oHTpOTHitHAS KpuBas). TakuM 0O0pa3oM, MOHIATHE SHTPOIUN KOIMYECTBEHHO MOAETHPYETCs depe3 Kod(hHUIHeHT o, a
HEr3TPOIHS Yepe3 Beauyuny 1/ o.

B o6miem ciydae mpu MOCTYMATeIbHOM ABIKCHUH CHCTEMBI U3 IBYX OJHHAKOBBIX [0 BEIHYMHE BEKTOPOB (R)
¢ pazHOCTHIO (a3 90° ux paBHOICHCTBYIOMIAS:

C =42+ R, e qu1s naumoro yria tg45°=1 2

Ecnm mponcxonuT BpamaTenbHOE ABHKECHUE WM JBIKCHUE TI0 CIIMPANbHON ANHAMUKE, TO BekTop (L) craHer
KacaTeJIbHBIM BEKTOPOM U 00pa3yeT yroJl BpaleHHMs, Ui KOTOPOTO MOXHO 3alHCaTh!

tgp = C/R = 2*/%=1.414213, (3)
rAe ¢ reoJe3ndeckuil yroi, paBHeiil 54.733°; a tgp=1.4141. Ilox 3TuM yriom, HapuMep, TYTOBBIN HIEIKOPSI
HaMaTHIBAET LICIKOBYIO HUTh HAa OCHOBY.

IIpn p=50% (puc. 1) cucrema MMeeT PaBHOBECHOE SHTPONHMHHOE COCTOSHHUE, AT KOTOPOTO BBINOIHSACTCS
ycioBue (B TMHEHHONW HHTEPIPETALNN):

In(%) =tg ¢ @)

Pacuér o mo aToMy ypaBHEHHIO NaeT 3Ha4YeHHE ITOTO Kod(ddummenrta, paBHoe 12.1%, 4TO COOTBETCTBYET
MIpUBEICHHON HOMOTpamme (puc. 1).

p. %

&80

60 ™

40 \

20 <

\

! E——
5 0 3 20 25 0 a, %

Puc. 1. 3asucumocms cmenenu cmpykmypHuix g3aumooeiicmsuii (p) om kodpguyuenma o,

MHorue siBieHHS U TpOIeCChl B MPUPOJE, TEXHUKE U JaXe B IKOHOMHKE OIMHUCHIBAIOTCS aHAJIOTHYHBIMH
rpaduKamMu, KOTOPBIC HA3bIBAIOTCS S-KPUBBIMHU. Takue S-KpUBBIC U HCXOMHBIC HOMOTPAMMBI SIBJISIFOTCS rPpad)uueCKUuMHU
XapaKkTepUCTUKAMU HEPABHOBECHOW JMHAMUKH M3MEHEHMS DSHTPONUNHBIX COCTABIAIOIIMX IPOCTPAHCTBEHHO-
BPEMEHHOMW 3aBUCUMOCTH, HanpuMep, kpusas Jlopenua [9].

8
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3. DHTponus M YHHBepPCcaJbHasi Ta30Basi MOCTOSTHHAS

l'a30Byr0 HOCTOSHHYIO HAa3bIBAlOT YHUBEPCAIbHOM MO €€ MHOIOIUIAHOBOMY MHPHUMEHEHHI0 B XUMHUECKOM
kuHetuke. Tak 1o ypaBHEHHIO cocTosHUsS ra3za R paBHa paboTe pacimipenuss 1 Moyl rasza NpH yBEJIMYEHHH
temnepatypsl Ha 1° K. A B Xumuueckoii peakiuu R paBHa pa3HOCTH MOJIEKYJISPHBIX TEMIOEMKOCTEH PH MOCTOSHHOM
JIaBJICHUH U TIOCTOSIHHOM 0ObeMe rasa.

Ilo ypaBHeHuto bonbnmMana:

5=k nw (5)

rae S — suTponus, K — nocrosiaaast BonpiMana, W — 9HCI0 JOCTYIHBIX COCTOSIHHIA.
3amensts Inw Ha gncio ABoraapo (A) mosydaem:

5=k-A=R (6)

ITosToMy ra3oByr0 MOCTOSIHHYI0 R MOXKHO paccMaTpuBaTh Kak MapaMeTp, HMEIOMNH MaKCUMaIbHOE 3HAUCHHE
SHTPONMITHON COCTaBIAIOLIEH.

OnmHako B OTKPHITOM TEPMOAWHAMUYECKONH CHCTEME Ul KOMIIEHCAIlMH pPOCTa 3HTpONuH (opmupyercs

YHUCJICHHO paBHAas el HeraHTpomus. VX anreOpandeckas CyMMa B paBHOBECHOM COCTOSHHM paBHa R/2 m Haxomutcs o
MIPUHIOUITY 0OPAaTHOTO CIIOKEHMS. AHAJIOTHYHO YPaBHEHHMIO (4) 1O SHTPONMHHON HOMOTPaMMe MOIydaeM:

In(;) *tgg . @
st yrounenust ypaBHeHus (7) BBeieM KBaHTOBYIO IOTPaBKy ao=1,00233:
In (ﬂ) =ajtg @ . 8)

ITapameTp R/2 ecTh paBHOBECHAs SHTPOIMHITHAS COCTABIIONIAs paBHas 50% OT MakCHMalbHOTO 3Ha4YeHHS R.
ITo ypaBHeHMsM (4 1 8) U 1o HOMOrpamme (puc. 1) momygaem:

{ﬂ(f)ﬁfﬂ(%jﬁtgtp:aétgcp. 9)

B mapax: 1,4248 (2=

" ); 1,4188; 1,4142, 1,4208.

Takum oOpa3oM, ypaBHeHus (4 W 8) HarOT MpsAMYI (DU3MKO-XMMHUYECKYI0 U TPHPOIHYIO CBS3b MEXIY
CyMMapHOH 3HTpONMHHON BeTMYMHONH R/2 M SHTPONUIHBIMH COOTHONICHMAMH B JHHAMHUKE BpallaTeIbHOTO WIH
CHHPAIBHOTO JABIKCHHUS.

4. DHTponus No ypaBHeHUsIM rpaguka AppeHnyca

B xummueckolf KWHETHKE HEPEOKO INPH HCCIEHOBAHMIX HCIONB3YIOTCS 3HAYCHHS CpeIHEed TemIepaTypsl
ombITa. Takas METOAMKA TNPHMEHSAETCS, HampuMep, U1 OIEHKH SHEPIMHM aKTHUBAIMM M INPEAIKCIOHEHIMAIbHOTO
MHOXHUTEISI B ypaBHEHHH AppeHuyca. MOXXHO NPENNONOXKUTh, YTO IAHHBIM MOAXOJ 3KBHBAJIEHTEH HPUMEHEHHIO
aHAJIOTUYHOW BenmuyuHBl R/2, ompenemsemoil mo ypaBHeHHIO (8). s 3TOro paccMOTpuM HeE JorapupMHUYECKUI
BAapUAHT rpaduKa 3aBUCUMOCTH K03 dHIMEHTa CKOPOCTH XUMUUecKoi peakimH (K),), ot Temneparypsi (7) [1].
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s — "2 0o mom

40 /

20 =

/

590 6710 630 650 LK

Puc. 2. I'pagpux 3asucumocmu kospduyuenma ckopocmu (K) om memnepamypuot (T) no [1]

a

OTOT rpaduK aHANOTHMYEH S-KPHBOW C HErIHTpomnmei Ha ocu abcuuce. B cepeanne rpaduka ects Todka, 10O
KOTOpOH Ha ocu alcuucc ecTh 3HA4eHWe TeMmeparypsl paBHoe mpuMmepHo 628K. OHa paBHa cpenHeMy 3HAYEHHIO
TEMIIepaTypsl OmbITa, TO ecTh 50% OT ee MakcHMalbHOro 3HadeHWs. Ha ocu opiuHAT eif COOTBETCTBYET 3HAUCHHE
K,=17-10".

3nadyeHue 50% MOKHO NPUMEHATh B pacy€Tax 3HTPONMMHBIX COOTHOIIEHU, HO TONBKO UL HErSHTPONUNHHON
COCTaBJISAONICH rpaduKa.

Jnst koa¢ddunmenTa CKOpOoCTH HEOOXOAMMO UMETh €€ 3HaYeHHUE B OTHOCUTENBHBIX BEJIMYHHAX (B NPOLICHTAX).
Jnsa sToro npuMeHMM Koppensuuoo kospduuuenta K, (o puc. 2) co 3HadeHHeM o. Ha Homorpamme (puc. 1). Ilo
COOTHOIICHUIO WX MAaKCHUMAaJbHBIX 3HaueHUH, KodpduuueHT Koppemsmun paBeH 35/50=0.7, mosToMmy:
17-107%.0.7~11.90%. [MonyuaeTcs ypaBHEHHE, AHATOTHYHOE YPABHEHHIO (9):

50
In (E) &ty w (10)

TakuMm o00pa3oM, SHTPOIMIHAS paBHOBECHAs BeMWMYWHA R/2 sBIsETCS DJHEPreTHYECKUM IapaMeTpOM
(dbopMupoBaHUs PYHKIMOHAIBHBIX 3aBICUMOCTEH B XUMHUYECKON (DM3UKE, U B YACTHOCTH — IPH OIHCAHUH CKOPOCTEH
XAMHUYICCKUX PEaKIIH.

5. O ¢akTope 3J1eKTPOHHOMH KOHIEHTPALLUM ATOMOB

W3BecTHO, YTO MpH 3aJaHHOHN TeMIepaType W3 IBYX KOHKYPHUPYIOMIHX MEXAY COOOI COCTOSHHIA CHCTEMBI
B3aUMO/IEHCTBYIOIIUX PA3HOPOIHBIX aTOMOB YCTOWYMBO OyNeT TO, KOTOpoe obnanaeT MeHbleld CBOOOTHON dHEpruei
[10]. Tak sHTpomms omHO(MA3HOrO TBEPAOTO pacTBopa KoMioHeHTa A B komroHeHnTe B (S,3) Bcerma BhINIE, YeM
SHTPOIHUS S, 3 TOTO XKE CIUIaBa, PACHABIIETOCs Ha JBa TBEP/BIX pacTBopa 4 U B pasHoil KoHIleHTpanuu. Eciu npu 3ToM
U,z < U p, To onHOGA3HOE COCTOSIHUE PacTBOpa yCTOMYMBO MpH BcexX Temmeparypax. Ecam U,z > Uy, To npu
BBICOKHX TEMIIEpaTypax YCTOHYMBO COCTOSIHME JBYX(Aa3HOrO pacTBOpa, a MPU HHU3KHX - OAHO(A3HOro. YUHUTHIBas
B3aHMOJICHICTBHE MEXIy OJHUMHU JIHINb ONKAWIIMMH COCETHHMH aTOMaMH B KPHUCTAJUIMIECKOH peIIeTKe W He
MpUHUMasi BO BHHMaHUe e ympyroi nedopmanuu, oOyCIOBICHHOW pa3IMYMeM aTOMHBIX PalyCOB XHMHYECKHUX
9JIEMEHTOB, YCJIOBHE 00pa30BaHMs HEIIPEPHIBHOTO Psijia TBEP/IBIX PACTBOPOB Bhipazutcs [ 10]:

U,p<U,, +Ug)/2, (11)
rae Uy, Ugz 1 U, p — d5HEPTUM CBSI3W YHCTHIX KOMIIOHEHTOB M UX PACTBOPA COOTBETCTBEHHO.

Ecmm 2U 3 > U, +Upp, TO 3TO 03HaUaeT Oosiee CUIILHOE B3aUMOICHCTBUE MEXKIY COOON OMHAKOBBIX aTOMOB,
4yeM atoMoB A ¢ aromamu B. O4YEBHIHO 3TO CBS3aHO CO CTPOCHHEM AaTOMOB XHMHYECKHX 3JIEMEHTOB, U B IIEPBYIO
ouepesib ¢ MX DIIEKTPOHHON KOHIEHTpanueid (e/a) - cpejHee 4HCIIO BAJICHTHBIX 3JEKTPOHOB (€), MPUXOMAIINXCS HA
OJIMH aToM ().

IOMm-Pozepu [11] ycraHOBHII, YTO 3JE€KTPOHHAsI KOHIIEHTPALUS OJAHOTHUITHBIX (a3 OJMHAKOBA y BCEX CHCTEM.
Tax, B - ¢a3sr ¢ oOsemHO-1IeHTpHpOoBaHHOW KyOmdeckoil (OLIK) pemerxoit u 3 - ¢a3pl ¢ MPUMUTHBHOMN pEUIETKOMH
(tuma CsCl) 06pa3yroTcs IpH NMEKTPOHHOM KOHILEHTPALMH, OJIM3KOH K 3/2, a3kl THIA Y-NaTyHu npH e/a =21/13,a ¢ -

10
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(a3el ¢ TeKcaroHaNBLHOW MIOTHOYMakoBaHHOM pemetkoit (I'TIY) - npu e/a =& 7,4. OObsICHEHHE 3TUX OCOOBIX 3HAYCHUI
JJIEKTPOHHOM KOHLEHTpanuu Obuio JaHo JlkoHcoMm [3] Ha OcHOBe NpeicTaBieHHH O 30Hax bpummosHa. B 3oHe
BpuitiosHa UMeeTcss MeCTO JIMIIb JUI ONPENEeSICHHOTO YHCIIA AJISKTPOHOB IIPU JaHHOM THIIE CTPYKTYpHL. JloO6aBo4HbIE
AJIEKTPOHBI MOT'YT BCTPOHMTBCS B PEIIETKY JIMIIb C JONOJHUTENBHOW 3aTpaTroil sHepruu. Bcenencreue sroro Oosee
BBITOZIHOW W 0OoJiee yCTOWYHMBOW OKaXXETCSl HOBBIM THUI CTPYKTYpPBI ¢ OoJiee BBHICOKOW NpeNesbHON KOHIEHTpauuei
BaJICHTHBIX JIEKTPOHOB.

Iocne omy6mukoBanus pador FOMm-Pozepn m J[)oHca ObUTO HalIGHO, YTO COCTaBBI MHOTHX METAJUTHUECKUX
(a3 oOHapYKUBAIOT, IO KpaifHel Mepe, YaCTHYHYIO 3aBUCHMOCTH OT AJIEKTPOHHOH KOHIeHTpanuu. Ho cooTHomeHus
MEXAY IPOTSHDKEHHOCTBIO TBEPBIX PACTBOPOB U €/a - UIA HUX HE BBINONHAIOTCA. [locienHee 0OCTOSATENECTBO TOBOPHUT
0 TOM, 9TO (DaKTOp 3JIEKTPOHHOW KOHLEHTPAIMH SIBISIETCS HE CIMHCTBEHHBIM M JaXXe HE TTABHBIM (pakTopoM
(ha3000pa30BaHUS METAIIMYECKUX CHCTEM.

JlaHHBIA BBIBOA CIEAYET W3 SHTPONUUHBIX MPUHLIMIIOB, KOTOpPbIE NPUMEHUMBI U K aTOMHOM CTPYKTYpE.
W3HayanbHO aTOM NpencTaBiIseT co0Oi cucTeMy IBYX IPOTHBOIOJIOXHBIX Hayal EAMHOW JEeHCTBUTEIHLHOCTH.
Kunernueckas sHeprus opOUTAIBHOTO ABHKEHHS MPOSBIIETCS] KAK HETDHTPOIINS, a IIOTEHIIMAIbHASL Y9HEPTHI aTOMHOTO
sapa — KakK SHTPONHs. DHTPONUIHO-PAaBHOBECHOE COCTOSHHE 3THX COCTABIISIONIMX JAeT CTAOMIIM3AIMI0 aTOMHOMN
CTPYKTYpE B COOTBETCTBUU ¢ ypaBHeHHeM [lnanka. [Ipu 3TOM cymMmapHas 3Heprust aTOMHOTO LIEHTpa, pacCUUTaHHasl 110
MPUHIUITY CJIOKEHHSI OOPATHBIX BEJIMYUH MUCXOJAHBIX COCTABIIAIONINX, HacT Hanbosee 3 HEeKTUBHYIO SHEPTUIO KaXKIOTO
aToOMa M MOYKET MPUMEHSTHCS MIPU PELICHUH MPAKTHYSCKHUX 3a/1a4 B MaTepHaloBeIcHUH [ 6].

IIpyMeHeHre SHTPONUIHON METOMOJNOTHM B HAy4YHBIX HCCIEAOBAaHUAX MO3BONSAET HAWTH PAalMOHAIBHOE
pelIeHre OCTABICHHBIX 33134, HAlpUMep N0 mpodiieMe MeXaHU3Ma rpaBHTaLuy [ 5].

6. YpaBHeHue d3Heprun akrusauuu Audysun u camoaudpdysumn

C yd4eToM MCXOIHBIX NMPUHIMIOB SHTPOIHH, PE3YJIBTHPYIOIIYI0 BEIHYHHY 3(P(EKTHBHON 3HEPTHU MapHOTO
B3aUMOJCHCTBUS aTOMOB A U B, TOXIIECTBCHHYIO 3HEPIHH aKTUBAIWH nponecca AudQy3nu, IOIyduM B BHIEC CYMMBbI
oOpaTHBIX BeIM4YKMH P-napameTpoB:

i:z rn + rin ’ (12)
Ea R) A R) B

rne E, — sHeprusi aktuBanuu mpoiiecca nuddys3un atoma B cpeae aTOMOB A; N - YUCIO BCEX BaJCHTHBIX
AJIEKTPOHOB, WJIM YUCII0 HauboJiee yaaleHHBIX OT sIpa BAJICHTHBIX 3JEKTPOHOB KOHKPETHOTO aToMa.

.
Iludpa 2 B 3TOM ypaBHEHHHU AAET CPEIHIOI PAaBHOBECHYIO CYMMY IIO KaXXJOMY aToMy. 3/€Ch BEIMUMHA —=

Fo
rae F, - mpocTpaHCTBEHHO-OHEPTETUUECKUM TMapaMeTp, YHCIECHHO PaBHBIM S(QEKTHBHON BSHEPTUH CTPYKTYPHBIX
B3aNMOIEUCTBHIA.

P-mapamerp Obu1 modydeH B pabore [6] myréM NpUMEHEHUs TPUHIUIIOB CIIOKCHUS IHTPOMHUHAHBIX
COCTaBJISIFOLIMX Pa3HOMMEHHO 3apsDKEHHBIX CHCTEM (PUHIIMIT CIIOKEHHs 00paTHBIX BeJIMYHH). B 1aHHOM city4ae, 310 —
9HEPrHsi AaTOMHOTO SI/Ipa ¥ OpOUTAJIbHAS YHEPTHSI AIEKTPOHOB.

IMpu nuddysun aroma B B OAHOPOAHOW MO COCTaBYy M IMOJOOHOW eMy cpeie ¢ aroMamu B 3HaueHue F,
pUOOpPETAET CMBICI SHEPIUU aKTHBAUK camoauddy3un atoma B. Micxons u3 (12) oHa omnpenenseTcs:

i (13)
4rn’

1
o
B

ac

Hudpy 4 MoXHO paccMaTpuBaTh Kak mpousBeneHue ABYX Imdp 2. Ogna nudppa 2 B 3HaMEHATENE STOTO
YpaBHEHHs YYHUTHIBACT CPETHIOI0 PABHOBECHYIO CYMMY Ui Kaxaoro aroma. Jlpyras mu¢ppa 2 - COOTBETCTBYET
MIPUHIUITY CIIOKEHHUS 00PaTHBIX BEJIHMYUH JBYX OJMHAKOBHIX P-mmapameTpos.

ComnocTaBieHHe Pe3yIbTaTOB PaCYe€TOB C IKCIIEPUMEHTATHHBIMI TaHHBIMH TI0Ka3aJ0 UX YIOBJICTBOPUTEIHFHOE
coBrazaeHue [6].

7. OO0 ypaBHeHUSIX KUHETHYeCKO# dIHepruu

HHTepec B maHe MPUMEHEHS SHTPOITUAHBIX TPUHITUTIOB MPEACTABISET U YpaBHEHHE KWHETUIECKOW SHEPTHH:

i‘T’.L‘:

E=—1, 14)

rJe M— Macca Tejia MM YacTULbl, V — €€ CKOPOCTh ABHKCHMUS.

Kunernueckast sHeprus — 3T0 dHeprus ABMXKEHUs. B kimaccudeckoil MeXaHHKE Kaxaoe ABIKEHHE B OJHOM
(opmate, UMEeT JIBE COCTABIIIOIINE: OJHA II0 CHJIOBOMY IMOJIO, ApPYras — MHEPLUHaJIbHO 4acTh JBIKEHHS. Tak BO
BpalllaTeIbHOM JIBIKEHUU PETUCTPUPYIOTCA JBa BHJA YCKOPEHHMS: KacaTeIbHOE YCKOPEHHME HalpaBlIEHHOE I10
KacaTeJIbHOHM K TPAaeKTOPUH (HErO3HTPOIIHS), U — IIEHTPOCTPEMUTEIIBHOE, HAIIPaBJICHO K LEHTPY JBIKCHUS (PHTPOIINS).

MOo3HO Npeanoa0kKHUTh, YTO MO0 AHAJIOTUM C Ta30BOM MOCTOSIHHOM, MaKCHUMallbHAas KHHETHYECKas JHEpPrus
KaX/I01 COCTaBIIIONIEH IBIKEHUS paBHA:

11
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E, =mv?. (15)

o m
Tak, ypaBHEeHHE LIECHTPOCTPEMHUTEIBHOM CHIIBI HE COAEPXKHUT Koddduiuenta 1/2: - F=—,
-

rze I'— paguyc BpallleHHs, H COOTBETCTBYIOIIAs €if KHHETHIECKasi SHEPTHsl uMeeT BU 1o dopmyie (15).

AHaIOTHYHO 7151 KHHETUYECKOH YHEPTUH C KacaTelIbHBIM YCKOpEHHeM BBITIONHseTcs ypaBHeHue (14). Ho mpu
JIBIDKEHUU B OJTHOM (popMare paBHOBECHAs CyMMa SHTPOIHMHWHBIX COCTABILSIIONIMX OyaeT uMeTh koadduument 1/2 mo
ypaBHeHHUO (14).

Takum 00pa3oM, BO BCEX PACCMOTPEHHBIX IMpPUMEpax PaBHOBECHAs CyMMa JHTPOIMHHBIX COCTABIIFOLMX
paBHa MOJIOBUHE CYMMbI MaKCUMAJILHOH ITEpBOHAYAILHON BETMYHMHBI UX YHEPTH.

BeiBoabI:

1. DHTOpOmMiiHBIE MPUHIMOBI Jarf0T 0a3UCHYI0 OCHOBY (popMHpOBaHMs (PYHKIHMOHAIBHBIX CBSI3EH MeEXmy
MHOTHMH BEJIMYNHAMHI XUMHUECKON KHHETHKH.

2. PaBHOBecHas CyMMa 3HTPOIHMNHBIX COCTABJIIONIMX YHHBEPCAIBHOW Ta30BOM MOCTOSHHOM, paBHas R/2,
HMEET MPAMYI0 MaTeMaTHYECKYIO CBSI3b C TAHTEHCOM I'€0/Ie3HUECKOT0 yIiIa.

3. AHaJIOTMYHOE COOTHOIICHHWE 3TOr0 IIapaMeTpa IOIydeHO Mo rpadukaM AppeHuyca - 3aBHCHMOCTH
KOd(QHIHEHTa CKOPOCTH PEAKIIH OT TEMIIEPATYPHI.

4. Tlpu mBwxeHHMH B OJHOM (hopmare ABYX SHTPONHUHHBIX COCTaBIAIOIINX pPAaBHOBECHAs JHEPTUS paBHA
TIOJIOBUHE CYMMBI UX 3Hepr1/1171 oT HepBOHa‘IaﬂbHOﬁ BCJIMYUHBEI.

5. IlpuponHoe MOJEIUPOBaHME SHTPONUIHBIX NPUHIMIIOB MPOSBISETCS W B JAPYIHX 3aKOHOMEPHOCTSIX
XUMHUUYECKOH KHHETHUKe W (pu3uKe, Hampumep, B DHEPIMU aKTHBAaLMH JAU(GPY3UOHHBIX MPOLECCOB U B ypPaBHEHHUH
KUHETUYECKOH 3HEPTUU.
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Abstract. Entropic principles provide the basic basis for the formation of functional connections between many
quantities of chemical kinetics. The equilibrium sum of the entropy components of the universal gas constant equal to
R/2 has a direct mathematical relationship with the tangent of the geodesic angle. Asimilar ratio of this parameter is
obtained from Arrhenius graphs - the dependence of the reaction rate coefficient on temperature. When two entropy
components move in the same format, the equilibrium sum of their energies is equal to half of the initial energy value.
The established principles are also manifested in other laws of chemical kinetics and physics, for example, in the
activation energy of diffusion processes and in the kinetic energy equation. The practical application of entropy
methodology in scientific research makes it possible to find a rational solution to the tasks set.

Keywords: chemical Kkinetics, Arrhenius equation graphs, entropy, negentropy, gasconstant, diffusion
activation energy, kinetic energy equations.
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OCOBEHHOCTHU MEJTAHU3ALIMU NHBA3ZUBHOT'O BUJA KOKIUMHEJUVIMA I'. TOMEJISA

Hn.B. Kypaqemcol, A.C. Maprl,memcoz, A.H. JIbicenko’
13 crapumit mpernogaBatess Kadeapsl GHOTOTHH GHOTOTHIECKOTO (haKyIbTeTa, > GakanaBp GHOIOTHYECKIX HAYK
13V «"omenscknii rocynapcTBennbiii yanBepenteT nvern Opanrmcka Ckopusn (Iomens), Benapycs

Annomayus. Cmamvs noceswena u3yuenuio 6U008020 COCMAsa U cmenenu OOMUHUPOBAHUS KOKYUHELIUO,
COOpaHHbIX 6 JlemHuil Nepuod HA CMAYUOHAPAX U 60 6peMs OceHHel muepayuu 6 o. lomens. H3yuenvl
Moppopenemuueckue noKazamenu u CmeneHb MelaHu3ayuu Kokyureaiuo pooa Harmonia. Memoowt ucciedosanus:
nonegvie, 1a60PAMOPHbIE U CIAMUCIIUYECKUE.

Kntouesvle cnosa: Hacexomvle, dicecmKoKpbiibie, 60JCbs KOPOSKA, KOKYUHELIUObL, (AyHA, Melanuzayus,
610060€ pazHoobpasue.

Kokmuuemmapl Onmarofgapst BHYTPHBHAOBOMY ITOJUMOP(GU3MY SIBISIFOTCS MOJCJIBHBIMH OOBEKTaAMH  JUIS
MIPOBEICHUS TOMYIAINOHHO-TCHETHIECKNX M (PCHETHUECKNX HccienoBaHuil. M3ydeHsl BUIOBON cocTaB M (peHeTHKa
00XpUX KOPOBOK poxa Harmonia r. I'omens. MccnenoBanus mpoBeAeHbBI B paMKax Hay4HOW TeMbl Kadeapbl GHOIOruu
ouonormaeckoro dakyiprera ['b 21-34 «DayHucTideckue u GU3UOIOTHIESCKIE HCCICOBAHNS KUBOTHBIX H YEIIOBEKA
Tomensckoro perrnoHay. OOBEKTOM HCCIIEOBaHUH SBISLTHCH O0KbU KOpoBkU cemelictBa Coccinellidae, coOpanHsie B
r. l'omene na ynune Jlanasimesa u CoBeTckas (B MepUOJ MUTPALIMK) U TPEX cTallMoOHapaX UEeHKOBCKOTO JIECHUUYECTBA!
«Onymka jgeca», «CyxomonbHBIH JTyr» U «3aduBHON JIyr» (B mepuon jerHed mpaxtuku) B 2021-2023 rr. Coop B
TOPOJCKON cpesie MPOUCXOIWI BPYUYHYIO, @ B YCIOBHSX CTAllMOHAPOB JOMOJHAJICA KOIIEHHEM IIPHU MOMOIIM CayKa.
Hacexomble, moiiMaHHbIE TPU TOMOIM CayKa, MOMEUIAJIHCh B MOPHWIKY C ATWJIOBBIM CIHPTOM JUIsS yMEpIIBJICHUS,
BIIOCJICACTBMH pa3MelIAINCh B KoJuleKuuu. KamepanbHas oOpaboTka Mmarepuaia HpPOBOJMIACH C HCIIOJIB30BaHUEM
OMHOKYJISIPHBIX MHKPOCKOMNOB. [l KaXKAOro 3K3eMIULIpA BBIMOJIHSIM PUCYHOK DIIUTP, MEPEIHECIHHKH, OTMEYalu
HaJIMYHe 3IUTPATBHOTO TPeOHA M aCUMMETPHH PHUCYHKA Ha MPAaBOM M JEBOM HaJIKpbUIbsx. OOpaboTaHHBII MaTepnal
BBIKJI[BIBAJIM HA BaTHBIE CJIOM W XPaHWIHM B OYMa)KHBIX KOHBEPTaxX C 00sM3aTeNbHBIMHM ATHKETKaMH. M eHTH(UKaIHTo
(heHOTHTIOB PHCYHKA HAJKPBUIMI MPOU3BOAMIN 10 (poTOorpadusim.

OmHUM W3 OCHOBHBIX JMArHOCTHYECKMX TNPU3HAKOB Aa3MAaTCKOW KOPOBKM, OTIMYAIONIAM €€ OT
OJU3KOPOJICTBEHHBIX BHIOB (B YacTHOCTH, oT Harmonia quadripunctata (Pontoppidan, 1763)), siBisieTcst 3MUTpaIbHBII
rpeOeHb — IPOJI0NIbHAst XUTHHOBAS CKJIaJ(Ka HA BEPIIMHE HAAKPbUINii (PUCYHOK 1).

Puc. 1. Dnumpanvnuiii epebens (1) Harmonia axyridis

Yactoty (heHOTHIIA PACCUUTHIBAIM IO opMyIte

P =Ny /N x100 %, (1)

rze Np — gncio oco0eii orpenenenHoro ¢penoruna; N — uncio ocodeld B BEIOOpPKe.

CrTpyKTypy COOOIIECTB ONpeAeNsUId MpPH MOMOLIM psifa HHIACKCOB pa3HoobOpaszus (uHzmekc IlleHHoHa,
CumricoHa, BRIpaBHEHHOCTH 110 [Tueny).

© Kypauenko 1.B., Mapteinenko A.C., JIsicenko A.H. / Kurachenko 1.V., Martynenko A.S., Lysenko A.N., 2024
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Craructuyeckast 00paboOTKa TOJIydeHHBIX JaHHBIX MPOM3BOAMIACH C HcHonb3oBaHueM nporpamMmbl EXEL.
JloMHHUpOBaHKE B COOOLIECTBE ONpEICsUIOCh 1Mo mikajne PeHkoHeHa. Tumosorust apeanoB ompenesnsuiach HaAMHU I10
HOMEHKJIATYpE THIIOB PacIpOCTpaHeHUs, peuioxeHHol ['oponkoBbiM [1].

Ha wccnenoBaHHBIX OTKPBITHIX CTalMoHapax ['oMenbckoro paifoHa ObIo 0oOHapyxkeHo 18 Buumos
KOKIUHEIUTHA. BUIoBOil coctaB 60KbHX KOPOBOK Ha TpEX CTAllMOHAPaX 3HAYUTENIbHO pasnuyasncs, mpuuem Coccinella
septempunctata, Propylaea quatuordecimpunctata u Coccinula quatuordecimpustulata 6T JTOMUHHPYIOIIUMU
BU/IaMH Ha BCEX HCCIIETyEMbIX yIaCTKaX.

Js Gornee TOMHOIIEHHOTO aHANHM3a OMOPa3HOOOpas3ws OOXKBHX KOPOBOK IMPOBEACH aHAIHM3 «PAHT-OOMIIHEH.
Pacripenenenne BHIOB MO THIY «pPa3IOMAaHHOTO CTEPXKHS» XapaKTEPHO TONBKO ISl OJHOTO CTalHOHapa
«Cyxo0mbHBIN Tyr». JIorHOpManbHOE paclpeleleHHe XapakTepHO IS CTalMoHapa «3aJlMBHOM JIyr», a CTalMOHap
«Omnymka jeca» 3aHAMaeT MPOMEXYTOYHOE MosokeHne. lloydeHHbIi pe3ynbTaT MOXKET CBHICTEIBCTBOBATH, UTO
cranmoHap «CyXONONBHBI JyTr» OOecIeYrBaeT ONTHUMANBHBIE YCIOBHSA OOWTAaHHSA OOXBHX KOPOBOK Omaromaps
COYETaHUIO TakUX (PaKTOpPOB, KaK HU3Kash KOHKYPEHIHs, OJIaroNpHsATHHIE IOTOJHBIC YCIOBHS M INUPOKHH CHEKTp
JIOCTYIHBIX PECYPCOB.

OnHO M3 CBOMX PYCCKMX Ha3BaHWH ['apMOHHWS M3MEHYMBas MoJy4mia Ojiarojaps IMOJUMOP(HOMY PHCYHKY
JUTP (HAIKPBUIUI), KOTOPBIA ONMpeesseTcss cepueii MHOKECTBEHHBIX aJlleel OJJHOro reHa, 0003HauyaeMoro Kak S.
Onwucano 16 pazau4HbIX (EHOTHIIOB, KOTOPBIE MOTYT TPOSBIATHCS B PE3YJIbTATE Pa3IMUHBbIX KOMOMHAIMH JEBSTH
amtenedd toro reHa. CeMb THUIOB PHCYHKa ONpPENENSIOTCS COYETAaHHEM 4YeThIpeX OOBIYHBIX ayuieneil cepun. OHU
pacrionararpTcsl CIESAYIOIIM 00pa3oM B TOpPSIKEe TOMHUHHPOBAHUSA: conspicua> spectabilis> axyridis> succinea (hC>
hS> hX> hs) [3].

OcTanbHbIe JEBSTH (EHOTHUIIOB SIBISIFOTCS PE3YIbTATOM MPOSIBICHUS IIATH PEAKHUX ajuieNield. YKa3aHHbIC BBIIIE
aJJIeNH JETEPMUHUPYIOT YeThIpe HanboJee 4acTo BCTpEYaloIuecs TUIa PUCYHKA, KOTOPhIe HMEIOT COOTBETCTBYIOIIHE
Ha3BaHUs. PeneccuBHBIN ayutens s onpenenseT Mopdy succinea, OTIIMYAIOIIYIOCS ITHPOKUM CHEKTPOM U3MEHUHBOCTH:
JKENThIC WM KPACHBIC 3JMTPHI C YCPHBIMU maTHaMH B KonudectBe OT 0 mo 19. OcranbHble Tpu (DEHOTHUIIA UMCIOT
YepHBIA (POH HAIKPBUIMIA C KCATHIMH MM KPACHBIMH ISITHAMH, YHCIO KOTOPBIX y axyridis — 12, y spectabilis — 4, y

conspicua — 2 (pucyHok 2).
A b B

”~
; I N

r A E

Puc. 2. @enomunet pucynxa >rump Harmonia axyridis
A — conspicua, b — spectabilis, B — axyridis, I"— cemepozucomuuwiii penomun no anrensm conspicua/succinea (hCrhs), 77—
2emeposucomubiii penomun no aniensm Spectabilis/succinea (hS/hs), E — succinea

B wuHBasuBHBIX momymsmusx H. axyridis ¢ Beicokoi wacToToM mpeoGnazaer Mopda succinea,
MeJaHuCTHYeCKue (DEHOTHIBI ¢ YepHBIM (POHOM HAIKPBUIMK BCTpPEUalOTCS TOPa3io pexe, ocodeHHo Mopda axyridis.
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Cpean MenaHHCTHYECKHX (EHOTHIIOB Yallle BCEro BcTpeuyaercs spectabilis M reTepo3uroTHbIl GEHOTHUI MO asIessiMm
spectabilis/succinea (hS/hs). Ocobu ¢ ¢penorunom axyridis eAMHUYIHBL U BBISIBICHBI HE BO BCEX BbIOOpKax (Tabnuma 1).

Tabnuya 1
YacroTa ¢penorunos pucynka aurp Harmonia axyridis (%6)
DeHOoTHUIHI
Vaactok c6opa succinea spectabilis conspicua axyridis h°/h® hCh®
r. l'omens 2023 92,98 3,52 1,32 0,88 1,32 -
r. l'omens 2021 75,89 13,39 2,68 4,46 2,68 0,89
Crarus 1 54,54 18,18 - 18,18 9,09 -
Crarus 2 63,63 9,09 18,18 0,00 9,09 -
Crarms 3 50,00 - 50,00 0,00 0,00 -

Tpumeuanue: h’IN® — cemeposucomer no amensm spectabilis/succinea, h°IN°® — eemeposuzomer no amnensm
conspicua/succinea

Ocobu ¢ denotunoM succinea obmagaroT OOJNBIIEH SKOJOIMYECKOW BaJICHTHOCTBIO, XOPOIIO AJANTHUBHBI K
YCIIOBUSIM OKpY>KarolIled Cpeabl B M3YYCHHBIX paioHaX cOOpa M MOTYT MMETh CEJICKTHMBHOE NPEHMYIIECTBO Mepen
npyrumu GerotunamMu. Huzkas gacrora peHorunos axyridis u hC/hs yka3piBaeT Ha TO, 9TO 3TH (PCHOTHITBL, BO3MOXKHO,
HE OYEHb XOpOIIO IOAXOAAT Ul MECTHBIX YCIOBHH OKpyXKaroweil cpeabl. PasnuuHas dacToTa BCTPEYaeMOCTH
(eHOTUIIOB B pa3HBIX y4acTKax cOopa Mpennosiaraer, 4YTo y4acTKH HMEIOT CYIIECTBEHHbIC Pa3inuus B (akTopax
OKpYXKaIOLIeH Cpeibl, TaKue Kak TEeMIIepaTypa, BIaXXHOCTh WM JOCTYIHOCTh KOPMOBOW 0a3bl, KOTOpbIE BIHSIOT Ha
pacrpeeneHe ¥ pacupoCTPaHEHHOCTh Pa3IMuHbIX (PEHOTUIIOB.

B oOmem u nenom, JaHHBIE O 4acTOTaX ()EHOTHUIIOB PUCYHKA HAJKPBUIMH B HM3YUSHHBIX pailOHaBX JalOT
IEHHYI0 MHPOPMAIHMIO 0 MOP(OJIOTHUECKOM Pa3Ho0Opa3uu 00KbUX KOpOBOK BHaa Harmonia axyridis u dakropax,
OTIPENEISIIONINX MX PAcIpOCTPaHEHHE U aJalTalMio B PassIMUHBIX cpeaax obutaHus. PeHOTHH succinea OTIMYAETCS
OoJiee IMUPOKUM CIICKTPOM BapHAOENIBHOCTH PUCYHKA NEPEIHECIIMHKU 110 CpaBHEHUIO ¢ (popmaMu-menanuctamu. s
aHaJIM3a CHEKTPa M3MEHUYMBOCTH PHCYHKA BCE €0 BAPHAHTHI PA3JeiMiIM Ha IIITh TPYII B 3aBHCHMOCTH OT CTENCHH
pasBuTHs dneMeHToB. B rpynmy I Bxoast HanbGoinee cBetibie (JOPMBI ¢ pa3HOM CTEIICHBIO PEAYKIMH IISTEH B CBS3HU C
UCTOIIICHUEM IHMIMEHTa BIUIOTH [0 TOJIHOTO MX Mcue3HoBeHus. ['pymnma II Bkmouaer Bapmanmu ¢ 7—8 msATHaMu Ha
kaxaoMm Hankpsuibe. [pymma III o6pemunasier Mopdbr, mmeromme 9—10 maATeH ¢ pa3HOM HHTEHCHBHOCTBIO WX
nposiBieHus. B rpymmy IV BXondT BapwaHTBI CO CIO0XXHBIMH IISITHAMH, OOpa30BaHHBIMH B PE3yJbTaTe MOJHOTO WU
YaCTUYHOTO CpallleHHs MATeH-apTHepoB. M, HakoHem, rpymma V BKIIOYaeT Hamboyiee MelaHU3MPOBAaHHBIE (HOPMBI
pucyHka. OCHOBBIBasICh Ha IPEJOCTABJICHHOH BbIlllle WH(OOPMALUH, MBI MOXEM CJeJaTh CIEAYIOLIMe BBIBOJIBI O
BapHaHTax MaTTepHa IUTP eHoTHna succinea.

Co6opbl KOKIMHEIUTHI B T. ['omene B mepuoj oceHHed Mmurpanuu (cpeanssi temmneparypa 17 °C), B Hel
nmoMmuHUpoBanH ocodu ¢ 111 rpymnmoit menarn3anum, HO mpu 3ToM B 2023 rofy yBeIHIHIuCh KoiamdectBa ocodeit ¢ [ u 11
rpymroii (Tabiuima 2).

Tabauya 2
CyMMapHbIe 4acTOThI FPYII BAPHAHTOB pucyHka 3jutp Harmonia axyridis (¢penorun succinea), %
Yuactok cOopa I'pymma | ['pymma ll 'pymma Il I'pymma IV
r. lomens (2023) 21,32 14,69 62,08 1,89
r. Tomens (2021) 3,53 8,24 83,53 4,71
Cramus 1 50,00 33,33 16,66 -
Cranus 2 57,14 42,85 - -
Craus 3 - 100,00 - -

Ha Bcex Tepputopusix, rzie MpoBOJMINCH HCCIIEN0BaHuUS, JoMUHUpYeT [V rpynma pucyHka nponoryma. [Ipn
3TOM JIaXXe B ydacTkax, Ije He Obuia pacmpoctpanena III rpynma mo ypoBHIO MeNaHM3allMH HAAKPBUINHM, Bce PaBHO
HaOmonaercs OoiblIoe KONMM4ecTBO ocobel ¢ IV rpymmoil pucyHka mnpoHoTyMa. M3 dbero ciemyer, YTo HeT
BBIPQ)KEHHON 3aBUCHMOCTH OT OOIIEro YPOBHS METaHU3aLUH SIHTP.

Jig craTrcTHYeCKOro aHaiun3a (PEHEeTHYECKOTO Pa3sHOOOpas3Hs M OLIEHKH CXOJCTBA CPAaBHHBAEMBIX BBIOOPOK

MIPUMEHSUTH TTI0Ka3aTenu u GopMyisl, npemioxenHse JI. A. JKusotoBckum (1982) [2].

IToka3aTens BHYTPHIIOMYIAIMOHHOTO pa3HO0Opasus — U, Ha3BaHHBIN CPEJHUM UYMCIIOM BapHaIMi MpU3HAaKa
(Mop@) B momymAnny, BEIYUCIWIN TIO GOpPMyIIe

4= NpL+ Nz + N3 + =+ gy, (2)
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rae pl, p2, ..., pm — gacrorsl MOp® (peHOTHIIOB, FEHOTUIIOB, ajUIeNeH, Ipagaliii KOJIMYECTBEHHOTO IIPU3HAKA
U T.J.), BBIDQXCHHBIC B JOMSAX OT eauHuisl (pl + ... + pm = 1); N — 066éM BBIOOPKH; M — YKCIIO BapHaliii MpH3HAKA
(peHoB, Mop), BbIICICHHBIX B JaHHOI BBIOOpKE.

[TokazaTenb BHYTPUIONYJISILIMOHHOTO Pa3HOOOpa3us MMEEeT pasMEpPHOCTh «4Hciao Mopd». B ciyuae, ecnn
pacnpejeneHue yactoT pasHomepHoe (pl = 1/ m, p2 = 1/ m, pm = 1/ m), 3T70T nokasaresnp NpUHUMAET MAKCUMAaIbHOE
3HaueHue | = m. Ecnm pacnpeneneHne 4acTOT HEPaBHOMEPHOE, TO €CTh OJHM T'PYIIBI 0coOei BCTpedaroTcst Ooiee
4acTo, 4YeM [pyrue, BENWMYMHA MOKazaTelast { Oyner meHpme m. llokasarens g MO3BOJIET OLEHUTH CTEHEHBb
pasHoobpasus peHodonma.

Craructuyeckast omMOKa JaHHOTO 1TOKa3aTelisl BRIYUCIsIIach 1o Gopmyrne

)
|F‘l2‘m —i)

5

Jpyrum noka3zatenem, BBeAEHHbIM JI. A. JKHBOTOBCKMM, SBISETCS MOKA3aTeNb JOIH peakux Mop¢ h, koTopsrii
paccUuTHIBAIH 110 popmyIie

h=1-um, (4)

Ilpu paBHOMepHOM pacmpeneneHud dactor h = 0, mockonbKy penkue Mopdsl oTcyTcTBYIOT. [lpnm
HEPaBHOMEPHOM paclpeleleHin 10 peakux Mopd Beerna 6onbiue 0. [Tokasarens h naét nadopmanuio o xapaxrepe
pa3HO0Opa3Hsl MOMYJSLMU U UCTIOIB3YETCs JUIS OLICHKH €0 CTPYKTYPEL

CTaTHCTHYECKYIO OMHUOKY h HaXOIWIH IO (OpMyIIe

—
(Ba-n

JanHbIe 110 YacToTaM ()CHOTHIIOB IpeCTaBIeHbI B Tabnue 3. [l pac4eToB HCIOIB3YIOTCS 3HAYCHUS 9YaCTOT
B A0OJAX equHUIBL. YacToThl roMo3urot u rerepo3uroT (hS/hs) mo ammemo spectabilis ciexyer cyMMupoBath, Tak ke,
KakK M I10 aJUIeITIo conspicua.

Tabnuya 3
@eHOTUNNYECKHUI cocTaB rpynnupoBok Harmonia axyridis mo pucyHky ymtp
YacToTs! peHOTHIIOB, % (IOH SAWHNUIIET)
Vuactok cGopa succinea spectabilis conspicua axyridis h%/h® hC/hs

r. Tomens (2021) 75,89 13,39 2,68 4,46 2,68 0,89
(0,76) (0,13) (0,03) (0,04) (0,03) (0,01)

r. Tomens (2023) 92,98 3,52 1,32 0,88 1,32 -
(0,93) (0,03) (0,01) (0,01) (0,01)

Cranus 1 54,54 18,18 - 18,18 9,09 -
(0,54) (0,18) (0,18) (0,09)

Cramms 2 63,63 9,09 18,18 - 9,09 -
(0,63) (0,09) (0,18) (0,09)

Cramus 3 50 - 50 - 0 -
(0,5) (0,5

Ha ocHoBaHnM 1MOJTydeHHBIX 3HAYEHUH MOKA3aTeNs [, CXOJHBIX B aHATM3UPYEMBIX BHIOOPKAX, MOXKHO CIEIaTh
3aKJIIOYEHHUE, YTO CTEIIEHb BHYTPHUIIONYJISIIMOHHOTO Pa3HO00pa3nsi HEBBICOKA (3HAYCHHUS | TIOYTH B 2 pa3a HMKE YHCIIA
MOpd m) B CBS3M C CYIIECTBEHHBIM JOMHUHHMpOBaHHWEM (EHOTHIA succinea. 3HaUeHHs a0 peakux mMopd h taxxe
MPAaKTHYECKH PaBHBI U JJAJIEKH OT 1, 4TO CBUAETEIHCTBYET O HEPAaBHOMEPHOM pacIpeIeJICHUH YacTOT (PEHOTHIIOB.

[TokazareneM, cnennanbHO pa3pabOTAaHHBIM M NPUMEHSEMBIM JUIl cpaBHEHHs (GeHO(OHIOB MOIMYJISINH,
ABJISIETCS TIOKA3aTeNb CXOJICTBA MOIYIISLHUI I, KOTOPBIH onpeenseTcs no popmyse

r=./p1g1+ P29z + Pnn (6)

r7e p1, P2 ... Pn — 9ACTOTHI MOP(® B MEPBOi momysuuy (BEIOOpKE) (B JOIAX €IUHULBI); q1, 0 ... Uy — YACTOTHI
COOTBETCTBYIOMINUX MOP(] BTOPOH NOMyIIsiHK (BEIOOPKE) (B AOJISX €TUHULIBL).

[Ipy MIEHTHYHOCTH NOMYISLUK 1O YacToTaM BapHaiuii r = 1. Ecin ke cpaBHHBaeMble BBIOOPKH HE UMEIOT HU
oJHOI o0meit Mop¢sl, mokaszatens cxozictBa paBeH 0. Takum oOpazom, yem Onmxe 3HadeHHe I K 1, TeM OOJBIIUM
CXOJICTBOM 00JIa/IAIOT BEIOOPKH O CpaBHMBaeMbIM Ipu3HakaM. [lomyuenHoe 3HayeHue nokasateins r = 0,9607 ouens
OJIM3KO K 1, 9TO CBHJETENBCTBYET O BHICOKOW CTEIIEHHU CXOACTBA (PeHO(POHI0B CPAaBHUBACMBIX MOMYJISIIIUIL.
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Takum obpasom, WHBa3uBHbIH BuAg Harmonia axyridis Bcrpedaercs peako W B HEOOJBIIOM KOJIHYECTBE
OTHOCHTENBHO IPYIHX BUIOB B €CTECTBEHHBIX OHOIICHO3aX YSHKOBCKOro JecHu4ecTBa. Ha mepruo/i 0OCeHHUX MUTpAIUit
B 4epre I. ['omenst moMuHUpyeT WHBa3uBHbBIA Bua Harmonia axyridis ¢ ¢enotumom succinea. OcobGu ¢ TaHHBIM
(EHOTHIIOM ~ JIETKO ~ AJaNTHPYIOTCS K  TEMIEPAaTyPHO-BIAKHOCTHBIM  MOTOAHBIM  YCIOBHAM.  BbIcokas
KOHKYPEHTOCIOCOOHOCTh BHIA CIIOCOOHA MPUBECTH K CHIDKCHHIO MOMYNISANMI Takux npencrasutereit kak: Coccinella
septempunctata, Adalia bipunctata u npyrux HaTuBHBIX BunOB bemapycu.
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FEATURES OF MECHANIZATION OF AN INVASIVE
SPECIES OF COCCINELLIDAE IN GOMEL

I.V. Kurachenko', A.S. Martynenko? A.N. Lysenko®
1.3 Senior lecturer of the Department of Biology, Faculty of Biology, 2 Bachelor of Biological Sciences
3 Educational institution "Gomel State University named after Francysk Skaryna" (Gomel), Belarus

Abstract. The article is devoted to the study of the composition and the degree of dominance of coccinellids
collected in summer at hospitals and during the autumn migration to Gomel. Morphogenetic parameters and the degree
of melanization of coccinellidae of the genus Harmonia have been studied. Research methods: field, laboratory and
statistical.

Keywords: insects, coleoptera, ladybug, coccinellidae, fauna, melanization, species diversity.
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V]IK 628.3
METO/JbI U TEXHOJIOTMYECKHUE CXEMBI OUMCTKH )KUBOTHOBOJUYECKHUX CTOKOB

FO.M. Cy600THHA, KaHAUIAT CEILCKOXO35IICTBEHHBIX HAYK, JOLEHT
denepanbHOE rOCYIapCTBEHHOE OFOPKETHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIEr0 00pa30BaHuUs
Poccuiickuit 6norexnonormueckit yansepcurer «POCBUMOTEX», Poccuns

Annomayus. B cmamve paccmampusaemcsa mexHor02uu u Memoobl OUUCTIKU HCUBONMHOBOOUECKUX CINOKOS, 6
3a8UCUMOCIIU OM MOWHOCTU C8UHOKOMNIEKcA. Paccmampuearomes nepcnekmusHvle mexHoI02UY OYUCTIKU CIMOYHBIX
600 nmymem YMUauayuu HA603d ¢ NOMOWDBIO PA3TUUHBIX U008 uepsell, MUKDOOHO20 cunmesd OelKd, 8blpauusaHus
2pubos, a makoice MEMAarH08020 OPoceHUs: ¢ noryuenuem ouozasa. Ilepcnekmugnvim MmHozue cOGCMBEHHUKU CHUMAIOM
BbIPAUUBAHUE KPACHO20 KATUDOPHULICKO20 Uepes, KOMOpbllil nepepadbamvléaem HaA KAXCOOM KEAOPAMHOM Mempe
kynemugamopa 0o 3000 ke noocmunouno2o Hasosa, npeepaujas e2o 8 2ymychoe yooopenue. He menee nepcnexmushvim
CYUMaemcs UCHOIb308aHUe MEMAMEHKO8 U  NOJYYeHUs, a 8 OdlbHeliueM UCNONb308aHue 0102a3a, SbipauUsanie
DPuI60N0CAd0UHO20 MAMEPUANA PATUUHO20 MPOPUUECKO20 YPOBHSL.

Kniouegvie cnoea: meepoas u ocuokas @paxyuu, euopocmuvlg, nois @uismpayull, a’3pomeHK, Kackao
Pb1606800HO-6UONOUYECKUX NPYOOS8, MEMANEHK. 8EPMUKOMIOCHI.

JIiist CBUHOBOTYECKUX HPEANPUATHI PA3IMIHON MOIIHOCTH MPEYyCMATPUBACTCS HECKOJIBKO TEXHOIOTHYESCKUX
CXEM OYHCTKH JKUBOTHOBOAUYECKHUX CTOKOB. CyTh 3THX TEXHOJOTHI CXeM CBOJUTCS K MPOILIECCY Pa3[e/ICHUs] CTOKOB Ha
TBEPAYIO U XKUAKYIO ppakiunu:

— TBepaas Gpakiys KOMIOCTHPYETCS I MOABEPraeTcsi TePMHYECKOH 00paboTKe M BBIBO3UTCS Ha IOJIS;

— XuaKas ppakuus HaKaIUIMBaeTCs B NPYJax-HAKOIUTENSX, I/Ie CTOKH BBLACPIKHBAIOTCS B TE€UCHHUE MOIYTo/a,
a 3aTeM, MOCJIe COOTBETCTBYIOIIEH ITOATOTOBKM BHOCHUTCS Ha TOJISI OPOILEHHUSI — 3TO TaK Ha3blBaeMasl JABYXCTyIeHUYaTas
cUcTeMa IOJrOTOBKH; TPEXCTYIeHYaTasi CHCTEMa NOATOTOBKU BKIIFOUAET JOMOJHUTENBHYIO0 OUUCTKY XKUAKOH (paKiun
B a9POTEHKaX U LUPKYJSAIMOHHBIX KaHanaxX. C MOCIeAyONMM OKUCICHHEM B BOJIOPOCIIEBBIX NPYAax U BHECEHHEM Ha
NoJs YTWIM3AalMM W, HaKOHEI, OYMIICHHAass B BOJOPOCIEBBIX INPYAaX CTOYHAS J>KUAKOCTh HE BHOCHUTCS Ha IOJIS
OpOILICHHS, a MOCTYIlaeT B pAYKOBbIE, a 3aTeM U pPbHIOOBOMHBIC MNPYABL, I/e U TMPOUCXOAUT BBIPAIIUBAHHE
prIoomocanounoro Matepuana (puc. 1) [Cyo6oruna F0.M., 2022].

Leab HccaeI0BaHUA: OLEHUTh METOJbl U TEXHOJOTHYECKHE CXEMbI OYHCTKU YKUBOTHOBOJUYECKHX CTOYHBIX
BOJ

TexHonoruss MPOU3BOJACTBA CBUHMHBI B 60-80 TIT mpeaycMaTpuBaia KOHIEHTPALUIO OOJBIIMX TPYIII
JKMBOTHBIX HA OTPAHUYEHHOM IUIONIAU U, KaK MPABUIIO, KX OECIOACTHIOYHOE COACPIKAHMUE, IJIe ITUPOKO TPHUMEHSIETCS
THJPOCMBIB, IPU KOTOPOM MOJIy4aeTCsl OTPOMHBIN BBIXO/] XKHKOTO HABO3A.

OGBheM HABO3HBIX CTOKOB HA HEKOTOPHIX CBHHOBOJZYECKHMX KOMIUICKCAX NOCTHTan 3-5 thic. M/cyr. Tak, B
IToBosKbE, ¢ BBOAOM B neiicTBre 120 )KHUBOTHOBOIYECKUX KOMIUICKCOB €KErOIHO 00pa30BhIBAIOCH Oosiee 25 MIIH. T.
HaBO3HOM xnxu [Pokuna B./1., 1984; Cy66otuna F0.M., 2022].
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Pucynox 1. [lpoexmuas cxema ouucmku c6UH0800UeCKUx cmokog 6 « Knenogso-Yezodaesoy

© Cy660otuna F0.M. / Subbotina Yu.M., 2024
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O6pazoBanue O60JIBIINX 00HEMOB BHICOKOKOHLIEHTPUPOBAHHBIX CTOYHBIX BOJ| CO3JaBaJ0 U CO3JaeT MpoOJIeMbl
UX yTUIH3ALUY.

W3 obmero o0bema >XUBOTHOBOJIYECKHX CTOKOB B CEJIBCKOM XO3SIMCTBE YTHIM3HPOBAIOCH IPHUMEPHO
yeTBepTast 4acTb. OCTaIbHOE KOJMYECTBO HAKAIUIMBAIOCH U3 rojia B TOJI, YTO HEPEAKO MPHBOIUIIO K 3aJIIIOBOMY cOpocy
B OTKPBITHIC BOJOEMBI WJIM IPUMEHEHMIO HAa MAJIEHBKHUX IUIOLIA/SX, KOTOPbIE MPEeBpAIalich B MO GUIbTPALU. DTO
NPUBOJMIIO K JIETpajalliy II0YB M O0DOCTPEHHIO KOJIOIMYECKOW OOCTaHOBKM BOKpPYr KomiuiekcoB. [lo ¢usnueckomy
COCTOSIHUIO KUJKUN CBUHOM HAaBO3 MPEACTABISAET CYCIIEH3HUIO, IJ€ JUCIEPCHOW CPEeloM SIBISETCS BOJAHBIM pacTBOp
MUHEPAFHBIX COJICH W OPraHMYECKUX COSAMHEHHH, a AUCIEPCHON (a30i — TBEpIble YaCTHIIBI IKCKPEMEHTOB, KOPMa,
MuHepanpHbIe BKIIoueHus [Cyoootuaa F0.M., 2022].

Jisi CBUHOBOAYECKUX TNPEANPHUATHH, B 3aBUCHMOCTH OT MX MOIIHOCTH, NPEIyCMaTPUBAIOCh 4 OCHOBHBIX
TEXHOJIOTHH:

1. TIpumeHsAnOCh M MPOAOIDKAET MCHOIb30BATHCS HA CBHHOBOTYECKUX MPEANPUATHAX MOIIHOCTEIO OT 6 10 24
ThIC. CBUHEH B IO/l B CBUHAapHUKax-MaTouHUKax. HaBo3 U3 nomemeHuii yaaasercss CTallMOHAPHBIMU ¥ MEXaHUYECKUMU
CPEACTBaMHU B HaBO3OIPHEMHHKH, OTKYJla HACOCAMH TIePEKaynBaeTCsl B MOOMIIbHBIE CPEJCTBA U TPAHCIIOPTHPYETCS Ha
OJIS O TIIyOOKYIO 3aMalliKy MM B CEKIIMOHHBIE HABO30XPAaHMIIHUILA C TTOCIIEIYIOINM UCIIOJIb30BaHHEM Ha TI0JIS;

2. Ha cBuHOBOgYeCKHMX KOMIUIEKcax A0 54 Theic. CBUHEM MCIONB3yeTCs  TUApaBIMYEcKas CUCTeMa
HaBO30YJaJIeHUs NEPUOANYECKOTo necTBus. JKuakuil HaBo3 MOCTyNaeT B HABO3ONPHUEMHHUK, TJ€ BBIIEPKUBAETCS B
TEYEHHUE IIOJyroja 3aTeM HacocaMH I[OJaeTcsi B TOPU3OHTAJIbHBIC OTCTOMHHMKM HAaKOMUTENIH, U3 KOTOPBIX
TPaHCTIOPTHPYETCS HA TIOJISI OPOLICHUS;

3. IIpuMeHsIOCH M MPOJOIIKAET MCIONb30BaThCS HA BCEX CBUHOBOIYECKHX KOMITIEKCAX NPH TMAPOCMBIBHOHN 1
CaMOTEYHOH CHCTEMax HaBO30YyIalCHUS MepHoAnYecKoro nekcTsus. IlpemycmarpuBaeTcss pasnelieHHE HaBo3a Ha
TBEPAYIO W XHUIAKYI0 (pakiun. TBepaas (pakuust mocie 00e3BOKMBAHUS A0 75% BIIQXKHOCTH BBIBOZUTCSA Ha IIOJIS
opoureHus 1o 3amaimky. JKuakas ¢paximus HampasisieTcsi B phIOOBOAHO—OMOIOTHYECKHE NMPYABl W OYHINACTCS 0
HOPM cOpoca B BOJIOEMBI MIIU UCTIOJIb3yeTcs B 000POTHOM CHCTeMe HaBO30yJaleHHs, 1100 Ha OpOIICHHUE;

4. IlpuMeHsUIOCh U NPOJOIDKACT MCIONB30BAaThCSl HA KPYMHBIX CBHHOBOJYECKHMX KoMIulekcax Ha 54, 108 u
BBILIE THIC. CBUHEW B roi. TexHoJornueckas cxema MpeaycMaTpuBacT UCKYCCTBEHHYIO OYMCTKY JKHIKOHW (pakuuu B
AdpPOTCHKAaX, HMUPKYJIALNMOHHBIX KaHajlaX € MOCICAYIOUIUM OPOLICHUEM cenbxo3yrom/n71 WA HanmpaBJIACTCA B KacKal
PBIOOBOTHO—OHMOJIOTHYECKUX TPYIAOB U JOOYUCTKH. TBepras (pakius UCIOJb30Bajdach Uil IPUTOTOBICHHS
KoMITocTa ¢ TopoM U MUHepalbHbIMU tobaBkamu [Cy60otuna FO.M.,2022].

CylIecTBOBaBIIME M CYIISCTBYIONIME B HACTOSIMIEE BpPEMs CHCTEMBI JUIi OYHCTKM U yTWIN3AIHUU
CBHHOBOAYECKUX CTOKOB HE SIBISIFOTCS] PAllMOHAIBHBIMH IO DSy HMPUYMH: TPYJOEMKOCTH B DKCILTyaTalliH, OOJIBIION
SHEPrOEMKOCTH, M B OTCYTCTBHM TapaHTUH IIOJYYEHHS MOJHOCTHIO OYHMIICHHBIX M 00€33apaKEHHBIX CTOKOB.
[TpoBenenHsIit MTEpaTypHBIH 0030p 1 aHAIM3 TTOKa3all, YTO HanboJee YacTo MPUMEHSIOTCS JIBYX M TPEXCTyIeHUYaThle
CHCTEMBI JOOYUCTKH (puc. 2, puc. 3).

YﬂaHeHI/Ie HaBO3a I[OJ'IFOCpO‘IHOG Hcnons3oBanue Ha

A 4
A 4

CBUHEH myTeM MOJIAX OPOIICHUA
XNhAaHeHUe R TTNVTAX -

Pucynok 2. Cxema cucmemsbl n0020mo8KU C8UHOBOOHECKUX CIMOKO8 C UCNOIb308AHUEM NPYO08 HaKonumenel

MHOTONIETHUI OMBIT MOKa3all, YTO HCKYCCTBEHHBIE COOPYXEHHsS OHOJOTUYECKOW OYHUCTKH (ADPOTEHKH)
(YHKIHOHHUPYIOT HEAOCTaTOYHO 3()h()EKTUBHO, B HEKOTOPHIX XO3SMCTBaX W3-32 OTCYTCTBHS KBATH(HUIIMPOBAHHBIX
KaJpOB H BEIXOJ]a U3 CTPOSI 000PYIOBAHUS, COBCEM HE HCIIOIB3yETC.

[onst opomreHust TpeOYOT 3HAYUTENBHBIX KalUTAJNBHBIX 3aTpaT W IUIOMIaNed W, KaK IMOKa3aia IpaKTHKa,
KpYIHbIE CBHHOBOJYECKHE XO34HCTBa HE 3aMHTEPECOBAHbl B HHTEHCHUBHOM HCIIOJIb30BAHUM YIOJOUH, MO3TOMY
SKOHOMHYECKUH U IKOJIOTHICCKHUIA IPPEKT MOJICH OPOIICHHS CHIDKACTCS.

Ilonst opoiieHUss MOCTPOECHBI HA MHOTUX NPEANPUSATUSAX, MPAKTUYECKH BO BCEX MOYBEHHO—KIMMATUYECKUX
30HaX. B TO ke BpeMs NOTPeOHOCTh B OPOIICHHH CEIbCKOXO3SIMCTBEHHBIX KYJNBTYp pa3nndyHa. Tak B 30HaxX
n30BITOYHOTO YBIaKHEHUs1 Bomoroackoit, MBanoBcko#, TBepckol, JleHnnrpaackoir obmactsax, [Ipumopckom kpae
MOTPEOHOCTh OPOIIEHHS B MOCIEAHWE TOJbl BeCchbMa oOrpaHmdeHa. J[ns 3Tux xo3sicTB Hambosee 3()(PEeKTUBHBIM
0Ka3aJI0Ch BHECEHUE HEPA3/EIEHHOIO JKUJKOTO HAaB0O3a HA CEIbCKOXO3SANUCTBEHHBIE YrOJlbsi — IOJMB IIPU BCHAIIKE, a
TaK)K€ OYMCTKA CTOKOB B PHIOOBOTHO-OMOJIOTHIECKUX MIPYaaX.

19



ISSN 2308-4804. Science and world. 2024. Ne 4 (128)

VY naneHue HaBo3a Mexannuecoe pasfelneHue TBepmas ppaxius

\ 4
\ 4
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Pucynox 3. Cxema mpexcmynenuamas cucmema 6u0I02U4eCKOl OUUCTIKY

3HAYUTENbHBIH HMHTEpPEC MNPEACTABIIAIOT TEXHOJOTHMM YTHIM3AIMM HAaBO3a C IOMOINBIO Pa3lIWYHBIX BHIOB
4yepBeil, MUKPOOHOTO CHHTEe3a Oelka, BRIpAIllMBaHUs IPUOOB, a TaK)Ke METAHOBOT'O OPOXKEHHUS C MTOTydyeHHeM Onorasa.

B 80-90rr 3a pybexkxoMm M B Hamiedl cTpaHe Ha HEKOTOPHIX CBHHOBOAYECKMX KOMIUIEKCAX IPHUMEHSIICS
OMOTEXHOJIOTYECKUI MpoLecC MO BBIPAIIMBAHUIO YEpPBEH, CO3[aHMI0 W3 HAaBO3a BepMUKOMNOCTa. TBepras (pakims
HaBO3a CIYXXHUT CyOCTpaTOM M HCTOYHHMKOM IHTaTENbHBIX BemiecTB. HapamuBaemas macca Oenka B BHIE 4epBeit
UCTIONB3YeTCS B PA3IMYHBIX OTpacisix W, B IEPBYIO Odepelb, B PHIOOBOJACTBE. 3a OJMH IMKI JUIMTEIHHOCTBHIO J[BA
Mecsma momynsamus w3 30-50 ThIC. 0ocobel KpacHOTO Kamu(OpHUHCKOTO dYepBsi NepepadaThiBacT Ha KaXKIOM
KBaZlpaTHOM MeTpe KyiabTHBaTopa n0 3000 Kr mMOACTHIOUWHOTO HaBO3a, IIPEBpalias ero B TyMycHoe ynoOpeHHe
[BerepunapHo-canuTapHBIe paBmia. .., 1996; Cyobotuna F0.M., 2022].

W3 Ten cammx depBell MOMKHO TOTOBUTH BBICOKOOEGIKOBYIO MyKy (conepkanue Oenka 62-72%) wmu
UCTIONH30BATh B KaU€CTBE KOHCEPBUPOBAHHOTO KOpPMa JUIsl COOaK, KOIIEK, ITyITHBIX 3Bepeid, B )KMBOM BHJI€ CKapMIIMBATh
pwibe.

NwmeroTcst HapabOTKM 1O HCHOJB30BAHMIO CTOKOB B KadecTBE OEIKOBO-BUTAMUHHBIX  J100aBOK.
CBHHOBOJYECKHE CTOKH ITOABEPTAIOTCS MEXAHWIECKOH, OMOJIOTMYECKON M TepMHYECKON 00paboTKe M B JaIbHEHIIEM
HCTIONB3YIOTCS B Ka4eCTBE MUTATEIHHOTO PACTBOPA JUI BRIPAIIMBAHMSA 3€JICHBIX BUTAMHHHBIX KOPMOB THAPOTIOHHBIM
MeTozoM. HoBasi TeXHOIOTHS TpONIIa YCIHENIHOE WCIBITAHHE B OIBITHO-IPOM3BOACTBEHHOM II€Xe OeIKOBO-
BuTaMUHHBIX KopMoB OIIX «CsepmioBckoe» Ypan HUVBX [Texnosormueckas nuaus., 1988; Cy66oruna FO.M.,
2022].

IIpennaraemasi TEXHOJNOTUS TapaHTHPYET OXpaHy BOJHBIX PECYPCOB OT 3arpsi3HEHUS] 3a CYET CO3JaHUs
3aMKHYTOH CHCTEMBI BOJIOIIOJIb30BAHMS, OOECIEeUnBaET IIOJNHYIO YTWIM3AIHMIO J>KHBOTHOBOJYECKHX CTOKOB Ha
KOMIUIEKCE, PelaeT npodieMy ¢ obecrieueHreM CKOTa 3eJeHBIMH BUTAMHHHBIMH KOpPMaMHu B CTOMJIOBBIN nepuos (c 1
M? momau THJPOTIOHHOTO YCTpOHcTBa Nony4atoT 20-25 Kr 3eneHoit Maccol 3a 10 cyTok), ciocoOCTBYeT HOBBIICHHIO
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IUIOJIOPO/IMST TIOYB ITYTEM HCIIOJIBb30BaHMs TBEPJOH (pakiuy HaBo3a B KauecTBe ynoOpenust [Poxuna B.J[. 1990;
Cy66otuna F0.M., 2022].

AHanornusele pabOTHl IO CO3JaHUI0 KOMIUICKCHOW YTWJIM3AIlMM OTXOJOB M OYUCTKM HAaBO3HBIX CTOKOB
BEIYTCSl BO MHOTHX cTpaHax Mupa. B Uexun pazpaboTana cucrema nepepabOTKH OTXOA0B CBUHOBOJCTBA THJIPOJIM3HBIM
crocoboM IpH BBICOKOH Temmeparype. [loxyuaemas B pe3ynbTaTe THAPOJIM3a JKUAKAs (Qpakiys CONEPKUT PacTBOP
caxapoB, aMHUHOKHCJIOTBHI W PsA APYTHX KOMIIOHEHTOB M HCIIOJIb3YyeTCSI B KayecTBE KOPMOBBIX JOOABOK MM Kak
NUTATEeIbHBIA  cyOCTpaT [UId BBIPAIIMBAHMSA JPOXOKEH C IIENbI0  IPOW3BOJCTBA INPOTEHHOBBIX  JT00AaBOK
[TexHnomormgeckue U TEXHUYECKIE PEHICHNS YTIIIN3AIUN OTX0I0B....1997. — 269 c].

[Tomydaemast B pe3ysipTaTe THAPONN3A XKHUAKAsA (Ppaknust COTEPKUT PacTBOP CaxapoB, aMHHOKHCIIOTHI U PSII
JIPYyTUX KOMIIOHEHTOB W HCIIONB3YeTCS B KadeCTBE KOPMOBBIX [100aBOK WM KaK NHTATENBHBIN cyOcTpar mis
BEIpAIIMBAHUS APOXOKEH € IETbI0 TNPOW3BOJACTBA IPOTEHHOBBHIX H00aBOK. TBepaslii HEpPAacTBOPUMEIN 0CagoK
HCTIONB3YIOT KaK OpraHudeckoe yJoOpeHue, a TakKe B KadecTBe cyOcTpara I pa3BeleHHs chelTOoOHBIX TpuboB. U3
[apoBOro KOHAEHcaTa TMoJy4alT (ypdypon, HCHONB3yeMBbId KaK ChIph€ B XUMHYECKOW NPOMBIIIIEHHOCTH.
OunIieHHYI0 BOJY HCHOJB3YIOT At yOopku mnomeuieHuit ¢epmbl. Ilpemnaraemas 0e30TX0JHAsh TEXHOJIOTHS
nepepabOTKM HaBo3a II03BOJSIET IOJHOCTBIO TPEJIOTBPATUTh 3arps3HEHHE OKPYXKAIOIIEH Cpelnsl  OTXOAaMU
KMBOTHOBOJICTBA. DTU CUCTEMBI PEKOMEHIYIOTCS AJIsl IPUMEHEHUS B T'yCTOHACENICHHBIX palioHax, MPUTOPOHBIX 30HAX,
Ha Oeperax BOJOXpaHWJIHMIN. 3aTpaThl Ha YCTAaHOBKY M SKCIUTyaTalHI0 THIPOJU3HOTO OOOpYIOBaHUS OKYIAIOTCS
CTOMMOCTBIO TIONyYEHHBIX MPOAYKTOB mepepaboTku [Tom A.P, Jayakumar J.S, Biju M., Somarajan J., Ibrahim
M.A.,1921; Cy66otura FO0.M., 2022].

YacTo B mpeayaraéMbIX TEXHOJOTHAX PEKOMEHAYIOT HCIIOIb30BaTh COpaKMBaHNE )KHBOTHOBOJUYECKHX CTOKOB
B METaTEHKax ¢ MOJyuYeHHEM Onorasa.

Crnennanucramu KoncTpykropckoro TEXHOJIOTUIECKOTO HWHCTHUTYTa CEIILCKOXO035ICTBEHHOTO
MammmHOcTpoeHuss (KTUCM, r. 3amopokbe) pa3paboTaH, M3TOTOBJICH M WCIBITAaH MPUOOp I ImepepaboTKH HaBO3a
¢depm kpymHOro poraroro ckora Ha 400 — 800 xopo u 3000 — 6000 rosioB cBuHEH. [IpON3BOAUTENILHOCTh YCTAHOBKU
110 mepepabarsiBaeMoMy HaBo3y 30 — 50 M%/cyT., BeIxox Guorasa 1o 750 m%/cyT.

COpoXEeHHBII 0CaI0K U3 METATEHKOB UCIIOB3YIOT B KAYECTBE YAOOPEHUSL.

OcHoBHBIE (DaKTOpBI, BIHUSIOIIME HA MPOLECC METAaHOBOTO COpa)KMBaHMUS. CKOPOCTh OKHCIIUTENIBHO-
BOCCTaHOBUTEJIbHBIX PEaKLUi, MPOTEKAIOMIMX B IPOLECCE METAaHOBOI'O COpPaKMBAHMUS, ONPEICISETCS MHOXXECTBOM
¢akropoB. K HUM OTHOCATCS: TeMIEpaTypHBIH pEXKHM OpOXKEHHs, HaIW4Me JOCTATOYHOTO IUTAHUS JUIs
MHUKpPOOTAaHH3MOB, 3HAYE€HHE BOAOPOJHOTO ITOKA3aTellsl, AIUTEIHFHOCTh MPOIECcCca, NHTEHCHBHOCTD IEPEMEIINBAHUS U
pan npyrux [Cemenenko U.B., 3unuenko M.I'., 2012].

PacuerHsIit s5KOHOMIUYEeCKHil 3PPEKT OT BHEAPESHUS YCTAHOBKU — 66 ThIC. py0o/roa. [Ipon3BoauMerii xe Ouoras
HaxXOJWT MIMPOKOE MPUMEHEHHE: TYT K€ Ha KOMIUIeKce WM (epme aist o6orpeBa MOMEIICHHUS, TTOJIydSHUs! TOpsUei
BOJIBI, JJIsl CYIIKH [TIOMETa WM HaBO3a, CCHa B epHo yOopku monepHH U T.1. [Cy66oTraa FO.M., 2022].

Crenyer NMOA4YEepKHYTh, YTO IIOKa HE BCE >KMBOTHOBOAYECKHE IPEANPUSATHS TOTOBBI BOIUIOTHUTH B JKH3HB
Ha3BaHHBIC CBEPXHOBEUIIINE TEXHOJIOTHH.

AHanu3upys UMEIOUINICA MaTeprail U yIUThIBasi COOCTBEHHbIE HApaOOTKH, AyMaeM, 4TO pPelieHHe HaBO3HOM
MpoOJIeMbl JIEKUT B XO34HCKOM OTHOIIEHHHM K HaBO3y, HE KaK K OTXOQy IpPOW3BOJACTBA, a Kak IIEHHOMY
CTPaTerH4ecKOMYy CBIPbI0, KOTOPOE HEOOXOAMMO pPaIlMOHAILHO HCIOJIB30BaTh. B mepBylo odepenp — AJS MOBBIIICHUS
YPO>KalfHOCTH KOPMOBBIX KYJIBTYpP, BOCCTAHOBIICHHSI C TIOMOIIIO HABO3a IIOAOPOANS MOYB, HAPYIICHHOTO YEIIOBEKOM,
W, HAaKOHEeL, IOJy4eHHs OENKOBOM MpPOAYKIMH B BHJIE BOJOPOCIHEH, 300IUIaHKTOHA, pbIObL. Tem Ooisee, uTO
TIOJIO>KUTEIBHBIN OIBIT 10 BBIPAIIMBAHUIO PHIOBI HA CBUHOBOAUYECKHX cTokax uMeercs [Cyoo6oruna FO.M., CepBeTHHK
I'.E., Cmuprosa U.P., 3otoB B.B., 2015; Cy66oTtnra FO.M., 1922].
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METHODS AND TECHNOLOGICAL SCHEMES
FOR TREATMENT OF LIVESTOCK EFFLUENTS

Yu.M. Subbotina, Candidate of Agricultural Sciences, Associate Professor
Federal State Budgetary Educational Institution of Higher Education
Russian Biotechnology University ROSBIOTECH, Russia

Abstract. The article discusses technologies and methods for treating livestock waste, depending on the
capacity of the pig farm. Promising technologies for wastewater treatment by recycling manure using various types of
worms, microbial protein synthesis, growing mushrooms, as well as methane fermentation to obtain biogas are
considered. Many owners consider it promising to grow a red California worm, which processes up to 3000 kg of
bedding manure on every square meter of the cultivator, turning it into humus fertilizer. No less promising is the use of
metatenks and the production, and in the future the use of biogas, the cultivation of fish planting material of various
trophic levels.

Keywords: solid and liquid fractions, hydraulic washing, filtration fields, aerotank, cascade of fish-breeding
and biological ponds, metatank. vermicompost.
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THE HISTORY OF JUDGES WHO WORKED IN THE SAMARKAND REGION
AT THE END OF THE 19TH CENTURY - THE BEGINNING OF THE 20TH CENTURY

Sh.H. Alimov, Head of Department
Imam Bukhari international scientific research center department head

Abstract. The activities of qozikhonas (place of the court session) and the judges working in them are of great
importance in the provision of justice and implementation of Sharia laws in Turkestan. In the territory of Samarkand
region, there were many qozikhonas, where educated and learned persons of their time worked there. As a result of
their efforts, justice was ensured in the country. This article describes the information about the history of the judges
who worked in the Samarkand region at the end of the 19th century and the beginning of the 20th century.

Keywords: judge, justice, Islamic science, Sayyid Bahadir Khan, Jumabazar volost.

The word qazi (muslim judge) is derived from the Arabic word “qaza”, which literally means “to cut”,
“separate” and “to judge”. Courts also operated in Samarkand during this period. The influential and learned persons of
that time played a major role in leading such courts and establishing their regular activities. One such person is Qazi
Sayyid Bahadirkhan ibn Sayyid Ibrahimkhoja, who also did great work in this regard.

Sayyid Bahadirkhan was born in 1860 in the village of Safokhoja in the present-day Ishtikhan district.
According to family tradition, this place was the historical place of Sayyid Eshonkhoja’s lineage at that time. One of his
ancestors, Sayyid Karakhoja Bukhari, founded this village with his brother Sayyid Abdurahmonkhoja Bukhari and his
son-in-law Muhammad Safakhoja (mudarris).

This generation was one of the ancient generations of Sayyid Khojas. In the genealogy book, 38 generations of
them are listed from Prophet Muhammad (s.a.v) to the ancestors of Sayyid Bahadir Khan. He was a descendant of Salih
Ato (Father) ibn Amir Hasan ibn Burkhaniddin Suleiman al-Qadiri al-Bukhari from his father’s side. Information about
the genealogy of the family is preserved in the “Nasabnomai sharif” manuscript kept by the descendants of Qazi
Bahadirkhan.

His father, Sayyid Ibrahimkhoja, was a craftsman, an expert in Islamic science, and a sharia teacher. He taught
his son Islam from childhood. Sayyid Bahadir Khan’s grandfather and father had extensive knowledge of religion and
the history of his ancestors. Various hadiths from “Sahihul Bukhari” were recited at nights in their house.

Sayyid Bahadir Khan knew the Qur'an by heart at the age of 12. He received his primary education in the
village madrasa of his ancestors. He re-reads all the books in the madrasa, he studies the books written in Arabic,
Persian and Turkish languages belonging to his ancestors at home. He continued his studies at Mir Arab Madrasah, a
famous Central Asian madrasah in Bukhara. Here Sayyid Bahadir Khan perfectly mastered Arabic and Persian
languages. He studies Islam, history, philosophy and jurisprudence, gets acquainted with the works of Aristotle and
Socrates. He studies the works of sages such as Nagshbandi, Yassavi, Kubrovi, Ibn Sina, and learns their poetry.

In addition, he studies the works of Navoi, Sheroziy and many other great poets and philosophers. He studied
at the Mir Arab Madrasah, which was famous at that time, and became the head teacher of mudarris. Excellent
knowledge and strong scientific potential allowed Sayyid Bahadir Khan to occupy the post of judge of Ishtikhon district
in 1895. At the same time, he also taught at the Mir Arab madrasa and the village madrasa located in the village of
Safokhoja.

By the end of the 19th century, Eshon Bahadirkhan, a supporter of the Hanafi sect, became one of the most
influential scholars in the Samarkand region. He took an active part in promoting the teaching of Islam, sharia, figh and
nagshbandiyyah. In 1911, he built a large khanagah® for his fund in the center of Ishtikhan on the east side of the city
market. There were mosques, libraries and zikr rooms used for prayers, gatherings and zikr activities in khanagah. The
cells were located around the zikr room. At the moment, the central city market “Ishtikhan Dehkhan Bazaar” is located
in the place of the khanagah.

Qazi Sayyid Bahadirkhan was a judge until his death in 1916. In the last years of his life, he lived in the village
of Safokhoja in Ishtikhon district, where he was born and raised. After his death, he was buried in the Safokhoja
cemetery.

After the Russian Empire conquered the country, it introduced its style of administration. Such works were
also carried out in Samarkand. In particular, the Samarkand uezd was established here, and Jumabozor region was
turned into a volost. But during this period, due to several reasons, the post of judge was preserved in the administration
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of the volost. As in the whole country, the post of judge functioned in Jumabozor volost during this period. According
to the information provided by M. Virsky and V. Vyatkin, the volost included such villages as Elpak, Talli ota,
Boghizogan, Sari Asia, Payshanbasiyob [2], Rabat, Dargom, Uzun [3], Yastepa, Navzandak, Shokhkash, Shopulot and
Adas [6]. These villages were considered the activity region of the volost courts.

When studying the history of courts operating in Samarkand region, the documents of that period are of great
importance. Currently, the Central State Archive of the Republic of Uzbekistan keeps “Jumabozor judicial documents”
under number F-377. These documents are an important source about the activities of judges in “Jumabozor volost”. It
is compiled into 75 volumes [9].

From the time Jumabozor was established as a volost, with a short break (from the middle of 1884 to August
1887, Mullah Muhammad Vali Khoja bin Aftab Khoja was the judge) until the end of 1888, Mulla Qazikhoja ibn Qazi
Mullokhoja worked as a judge. During his career, he did many things for the benefit of the people. This was important
in ensuring justice among the residents of the region.

In 1888-1889, Mullah Mir Ma’sum ibn Khalifa Mohammadi, who served as a judge in this volost, continued
the work in this regard. In particular, during this period, studies of complaints and objections expressed by the people
and finding a fair solution to them were strictly controlled. Strict adherence to sharia guidelines was required in every
case. Under the rule of the Russian Empire, doing such work for the population suffering from colonial oppression
certainly required great courage.

The colonizers of the Russian Empire appointed representatives of local nationalities to the lower
administrative bodies. With this, the colonialists aimed to rule the local people through representatives of the local
nation. The same situation can be observed in Jumabozor volost. In particular, the volost was headed by Mullah Sultan
Goipov in 1894, and Mullah Buzrug Khoja Avliya Khoja Mirakoniy worked as a judge during this period [1]. In 1903-
1904, Rakhmonqulibek Haydarbekov, in 1904 and 1907, Mahmud Abdujabbarov [5], in 1905, Ahmad Khudoinazarov,
and others worked as the head of the volost.

As mentioned above, the position of judge was also considered important during this period, and the colonial
authorities were forced to appoint representatives of the local people to this position. In particular, during this period,
judges such as Mullah Mir Mugaddas ibn Mullah Mir Saidgani (1897, 1903-1908) [4] and then Mullah Mirsadiq ibn
Mullah Mirma’sum (1909) [7] conducted court and judicial affairs in the position of people's judge (judge) of
Jumabazar volost.

In this regard, detailed information was given in “Jumabozor judicial documents” stored in the fund of the
Central State Archive of the Republic of Uzbekistan. This document contains valuable information about the ancient
location, economic potential, mutual trade and ownership relations of Jumabozor, surrounding villages and towns.

At this point, it is appropriate to provide information about the above-mentioned judges, their lives and
activities. In particular, Mulla Qazikhoja ibn Qazi Mullahkhoja was one of the mature scholars of his time, worked as a
judge and gave fatwas related to shariat. From this information it can be understood that he was a “Mufti”. This
information is confirmed not only by local residents, but also by historical documents [10]. Qazi Mulla Qazikhoja ibn
Mullahhoja Samarkandi died at the beginning of 1328 h (1909). He was buried in the famous “Imam” cemetery?.

Mulla Mir Mugaddas ibn Mulla Mir Saidgani, who worked as a judge during this period, worked as a mufti
along with his work as a judge. Because his seal says “Mulla Mugaddas Mufti ibn Qazi Mulla Sayid Gani Mufti”. This
“seal” was stamped to several fatwa documents, which are now kept in the Samarkand museum-reserve [8]. It is clear
from the above information that it is important to study the history of judges of Jumabozor volost. This, in turn, allows
for a deeper study of the history of courthouses operating in Samarkand at that time.

In conclusion, in the Samarkand region, the judiciary and courthouses operated on the basis of sharia
guidelines. In such courts, which were in harmony with the principles of Islam, the complaints of the people were
received and appropriate judgments were issued in each case. The knowledge and scientific potential of the judges
working in that court played a big role in the effectiveness of the courts and the provision of justice. Qazi Sayyid
Bahadirkhan, Qazi Mulla Qazikhoja ibn Mullokhoja Samarkandi, who worked in Samarkand, and other mature judges
of their time did great work in this regard and were respected by the people.

Notes
! Khanagah — a house where dervishes, galandars, as well as foreigners and poor people stay and live — qalandarkhana,
dervishkhana. In Muslim countries, it is also called zawiya, takya, rabat.
2 According to local residents, Qazi Mullo Qazikhoja was first buried in the Donggishlok cemetery in the south of
Jumabazar, and after a few years, for unknown reasons, his grave was moved to its current location.
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HCTOPUS CYJIEN, PABOTABIINX B CAMAPKAH/ICKOM PETHOHE
B KOHIIE XIX BEKA - HAYAJIE XX BEKA

HI.X. AnumMoB, 3aBeyOIIMI OTAEIOM
MexnyHapoaHbIi HaydHO-UccienoBareabckuil neHTp Mmama byxapu

Annomayus. Bonvuioe 3Hauenue ¢ obecneyenuu npagocyous u pearuzayuu 3akonoe wapuama ¢ Typxecmane
umeem OesimenvbHocms qozikhonas (mecmo cyoebnozo 3acedanus) u pabomarowux 6 Hux cyoeu. Ha meppumopuu
Camapranockou ooracmu 6vL10 MHO20 qozikhonas, 20e pabomanu obpazosanuvie tuya ceoezo epemenu. B pesyromame
ux ycunuti ¢ cmpaue 6vlia obecneuena cnpagediusocmv. B oannoil cmamwe onucwisaromes ceéedenus 06 ucmopuu
cyoeti, pabomaswiux 6 Camapranockou oonacmu 8 konye XIX - nauane XX eexa.

Knioueesvie cnosa: cyovs, npasocyoue, ucnamckas nayka, Cauuo baxaoup Xan, /[icymabasapckas 6010cmo.
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Abstract. The event industry is rapidly changing, which is why, it is essential to be flexible, dynamic and ready
to provide quality service to guests. Staying on top of industry trends is crucial for event organizers, and the most
prominent of them keep pace with innovations, finding new ways to use available technology to enhance the quality of
their events. Many companies are already taking advantage of the latest trends to strengthen their event management
business and consider how these trends may affect the future of event technology. In this industry, digital technology and
social media have become key aspects that reinforce the value of engagement, discussion and networking. The amount
of screen time in a day has more than doubled over the past decade, so the digital revolution has provided us with a
plethora of options and solutions for marketing, organizing, planning and managing events, as well as engaging the
targeted audience. Today's generation is excited about a more personalized approach and willing to be in control.

Keywords: Event, organizer, presence, event planning, quality, service, technology.

The Main part

A silent conference is a headphone meeting that allows multiple speakers to give presentations in the same
space, and guests can switch from one speaker to another. That's why, when creating or using event management apps
or solutions, you should look at attendee data collection features that make the event more sophisticated than ever
before, and design interaction tools that your guests will really enjoy. Chatbots are great for this purpose: they can
immediately address attendee questions or concerns, increase engagement, and lead to ticket purchases if implemented
in the pre-event phase. Real-time polling means that feedback is collected here and now, and the agenda can even be
crowdsourced.

Modern venue and event management software contains advanced guest management technology so you can
offer a genuinely customized experience.

To provide visitors with an experience that will resonate on both an individual and collective level, you might
consider the following actions:

1. Format: a mix of offline and online;

2. Networking

3. Community

4. Collaborations

The success of an event is entirely dependent on the quality of the event content, its message, packaging and
advertising [3]. A series of tests for the event industry emphasized its flexibility and readiness to change when
necessary, while maintaining the key function of gathering people in a single space. In addition, the market has been
effectively cleansed of underperforming organizers, and the average level of services has increased. Companies no
longer need events to simply gather and entertain their employees, now they have the clearest goals and objectives that
the event should solve. As for the future, it is important to understand: holding events is a basic need for business.

Events help companies to handle various tasks, which means that even in the most pessimistic scenario,
business events will remain in demand. In conducting such studies, the influence of both the group on the individual and
the individual on the group is explored [4]. A significant issue resides in the lack of an adequate system of indicators
used to assess professional and personal attributes of event managers, which is conditioned by the absence of event
activity standards and requirements for the work of event managers established by state authorities, professional unions,
clients and managers of event agencies [5].

Recently, artificial intelligence tools continue to evolve and, as time goes on and their interaction with humans
improves, they can play an increasingly important role in engaging event attendees. This includes answering questions,
providing comprehensive product information or giving demonstrations. The basic proposition states that social being
determines human consciousness [1]. Therefore, using social media can contribute to the effectiveness of an event,
personalize the experience and obtain feedback afterwards. Using a series of common sense constructs, they have pre-
selected and pre-interpreted this world that they perceive as the reality of everyday life [2]. When used efficiently, this
not only saves time but also proves to be a cost-effective asset in event management. Current advances in event
technology can be exploited to increase event engagement, collect valuable data, and reduce time and costs, making it

© Mazhanakov O.E. / Maxanaxos O.E., 2024
26



ISSN 2308-4804. Science and world. 2024. Ne 4 (128)

one of the most prominent trends in the event industry. The capabilities of virtual and augmented reality, as well as the
Internet of Things, are expanding online booking of venues, application of management tools, and creation of hybrid
events to address the needs of attendees, audiences, and organizers alike.

The future of the event industry depends on the stability and prosperity of our country, and at the moment the
country is developing quite dynamically so | believe that there will be positive changes associated with the inflow of
new companies in event organization. Accordingly, local companies will try to orient themselves to the benchmark,
which will entail strengthening of this sector of the market.
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TPEH/bI U MNEPCIEKTUBBI B EVENT - COEPE

O.E. MaxxanakoB, MarucTpanT o0pa3oBaTenbHOU nporpaMmmbsl EMBA
EBpasuiickuii HartmoHanbHeI yHUBepcuTeT uMenu JI.H. ['ymunea (Actana), Kazaxcran

Annomayusn. HUnoycmpus meponpusimuil Ovlcmpo Meusiemcss u mpebyem 2ubKoCmu, OUHAMUYHOCIU U
20MOBHOCMU NPE0OCMABISMb 20CMAM KauecmeeHHble Veayeu. s opeanu3amopos Meponpusimuil 6ajicHo Obimb 6
Kypce meHOeHyuti Ompaciu, U camble U38eCmuble U3 HUX NOCMOSIHHO 6HEOPSION UHHOBAYUL U HAXOOSM HOBbLE CNOCOObL
UCNONBb306AHUSL OOCHIYNHBIX MEXHON02UN OJisi NOGbIUEHUsL Kauyecmea ceoux meponpusmuil. Muocue komnanuu yowce
UCNOMBL3YIOM NOCTIeOHUe MeHOeHYUuU OJIsl YIYYIEHUS. C80e20 OU3Heca No OP2aHu3ayuu Meponpusmull u ciosm 3a mem
KaK 2mu mMeHOeHYyuu noeiusiom Ha O0ydyujee mexHono2uil nposedeHusi meponpusmuil. B smou ompaciu yupposvie
MEXHONO2UU U COYUATbHbIE Cemu CMAlUu KIOYe8bM (DAKMOPOM, ROSLIUAIOWUM YEHHOCb 6061EeYEHHOCMU,
00CYHCOCHUTI U CemeB020 83AUMOOCUCMEUs], A NOCKONbKY 3a NOCIeOHee 0eCImMULemue exceOHesHoe IKPAHHOE 6PeMs
yeenuuuiocoy bojee wem 6 08a pasza, Yupposdas peeomoyus ynpoujaem MapKemune, NJIAGHUPOSAHUe U YnpasieHue
MEPONPUSIMUSIMU U NPeOOCMAsIisiem HAM MHONCECME0 GO03MONCHOCMeEU U peulenutl OJisi NPUGLEYEHUS] HYHCHOU
ayoumopuu. Cospemennvle KIUeHMbl 0XCUoaiom 6oiee nepcoHanu3UposaHHo2o nooxooda x Heenm-meponpusmusim u
cmpeMsimcest K KOHmMpOoIio npoyecca.

Knwuesvie cnosa: Heenm, opeanuzamop, meHOeHyull, Meponpusmus, WIAHUPOBAHUS, KAYeCme0, Cepeuc,
MEXHON02UU.
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INPUMEHEHUE 3OPEKTUBHbIX OBPA3OBATE/IBHBIX TEXHOJIOT U
B ITPOIECCE OBYYEHUS AHI'VIMMUCKOMY A3BIKY

H.II. AHTOHOBA, YUUTEIb AHIJIMICKOIO SA3bIKA
Cpennsis obuieodpaszoBatespHas mkona Ne38 ¢ yriayOneHHBIM H3yUYeHUEM OTACIbHBIX MpeaMeToB (T. SkyTck), PO

Aunnomayusn. B Oannoll HayuHOU cmamve NPUBOOSAMC  00pa3ybl  UCHONb308AHUSL  COBPEMEHHBIX
00pa306amenbHblX MEXHON02UI HA YPOKAX AHIIUUCKO20 A3bIKA. lIpoananuzuposanvl npakmuyeckue MmexHOoI02Uu
00YYenUst AH2TUTICKOMY S3bIKY, KOMOPbLE Pediu3yion KOMNEMEeHMHOCMHbIL U TUYHOCTHO-0esIMelbHOCHHbLL HOOX00b.

Knrwouesvie cnosa: anenuiickuil si3vik, yueOHasi 0essMeNbHOCMb, COBPEMEHHble 00pa306amebHble N00X00bl,
MOmueayus.

B Hacrosimmee BpeMsi HaOIIONAIOTCS CYNIECTBEHHBIC M3MCHEHHS B CHCTEME O0Opa30BaHUs, OXBATHIBAOLIHE
OJTHOBPEMEHHO IOYTH BCE acTeKTHI NEJarorudeckoro ykiaaa. PemaronmM MOMEHTOM B Iporiecce 00ydeHHs SABISETCS
JIMYHAs 3aMHTEPECOBAHHOCTH ydarierocsa. CienoBaTenbHO, HY)KHO 0053aTeNbHO 3HATh, Ha pPa3BUTHE KaKUX TpaHei
JIMYHOCTH YYalllerocs MOKHO IOBJIHATH C TIOMOIIbIO M3YYCHHS aHTJIHMMCKOTO S3bIKa, KAKMMU TEXHOJOTHSIMHU CIEIyeT
PYKOBOJICTBOBAaThCSl B Ipoliecce OOydeHUs, 4ToObl JOOMTHCS 3aluiaHupoBaHHOro mnexarorom sddekra [1, 3]. Ilo
MHEHMIO aBTOpa, OAHUM U3 Ba)KHBIX HANPaBJICHHH SBISETCA COBEPIIEHCTBOBAHHE NEAATOTHUECKOI0 YMEHUS YUUTEINS
MOCPEACTBOM BHEJIPEHUSI B TIPAKTHKY PaOOTHI COBPEMEHHBIX TEXHOJIOTHI 00y4YeHUs..

[enaroruyeckasi TEXHOJIOTHSI — 3TO TEXHOJIOTHS KOHCTPYHPOBAHUs 00pa30BaTENBHOrO MPOoLecca, MOBBIIIAOLIAs
PE3yIbTaTUBHOCTh O0YUEHHS 3a CUET MPUMEHEHHUS KOMIUIEKCa IPUEMOB, METOZIOB M ()OPM C LETBI0 OpraHU3aluy yaeOHO-
TI03HABATENFHOM W BOCTIMTATENBHOH NEATEIbHOCTH. B yCIOBHAX COBPEMEHHOTO COIMyMa yJalluecs MOJDKHBI 00manaTh
BOKHBIMH KOTHUTHBHBIMH HaBBIKAMH, TAKHMH KaK CIIOCOOHOCTh BBICTPAWBATH LETIOYKY apryMEHTOB, (POPMHPOBATH
COOCTBEHHOE 3aKIFOUCHHE, OCMBICINBATh HAKOIUICHHBIH OIBIT, YeTKO 1 YOS IUTENbHO BBIPAKaTh CBOU MBICIH [3].

Jns Toro 4ToOBI MOBBICUTH 3((GEKTUBHOCTE 00Pa30BATENBFHOTO IIpoliecca NPH IPOBEICHUU 3aHATHH IO
AHIIIMHCKOMY SI3BIKY, aBTOpP MCIOJIB3YyET CIEIyIolne o0pa3oBaTesbHbIE TEXHOJOTHH: TEXHOJIOTHIO Pa3BUTHA
KPUTHYECKOTO MBIIUICHHS (KJIacTepsl U KyOHUK-011yM), 310pOBbecOeperaromue TeXHOJIOT Y, CHHTaIypCKas TeXHOJIOTUS
Inside — outside line, TeXHOJIOTHS KOMMYHHKATHBHOTO OOy4eHHs (CHHKBEWH), HH()OPMAIMOHHO-KOMMYHHKATHBHBIC
texHonoruu (UKT) (QR-koxm).

KpunTHueckoe MbIlIeHHe TIPEICTABISET COO0H YMEHHUE 3a1aBaTh Pa3IU4HbIEe BOIPOCHI, BBIBUIaTh MHOKECTBO
apryMEHTOB M CaMOCTOSITEIFHO MPUHMMAaTh B3BELICHHBIE, 00MyMaHHBIe pemieHus. ClienoBaTelbHO, OCHOBHAs Haes
UCTIOJIb30BaHMSI TEXHOJIOTHH 3aKIFOYAaeTCsl B TOM, YTOOBI CO37aTh arMoc(epy oOydeHHs, B KOTOPOH yYEHHKH aKTHBHO
Pa3MBIIUIAIOT, aprYMEHTHPYIOT, TI0ATBEPKIAI0T, ONPOBEPTaroT MHEHUS U UJIeH Ha aHTJIMHCKOM sI3bIKe [2].

Knacrep — BbIIenieHne CMBICTIOBBIX €AMHHML] TEKCTa U rpadudeckoe oGopMiIeHHE B ONPEAEICHHOM HOPSIKE B
BHUJIE TPO3/IH.

— Let’s make a cluster (CoctaBum kiacrep)

Seasons
winter spring summer autumn
cold snowy rainy hot sunny warm windy cloudy

December January February March April May June July August September October November

VYuurens O6pocaer KyOHK-OxyMm. BrimaBmas rpaHp yKakeT: Kakoro THIIA BONPOC CIIEAYeT 3aaaTh. Y IoOHee
OPUEHTHPOBATHCA IO CIOBY Ha IPaHU KyOHMKa — C HETO M JOJDKSH HAUWHATHCS BOIIPOC.

Taxoxe KyOuK-01IyM Om0iAET I pabOTHI C TEKCTOM.

Now you will answer some questions using the cube. The answers are in the text. You see the questions here, |
will throw it to you and you will answer and pass it to your classmates.

3110pOBbec6eperalomne TEeXHOJOTHMH. YYHUTEIb JOJKEH CTPOUTH YPOK C YUYCTOM JAWHAMHUKHU AKTHBHOCTU
BHHUMaHUA YyYallUuXCs, YYUTbIBATbL BPEMs Ha BBIIIOJIHCHUC Kamnoﬁ 3aa4yu U 4YCepeAOBaATb THUIIbI pa6OTLI. Yr1oOsI
n30exarTh YTOMIJICHUS, YHalIueCd ACIAt0T 3apAaKy.

Cunranypckas meroauka Inside — outside line — «BHyTpeHHMI ¥ BHEIIHUI KpyTr» — 00ydaromas CTpyKTypa,
B KOTOpPOH Yy4YEHHWKH (GOPMHPYIOT BHYTPEHHHMH W BHEIIHHM KPYTH W MAETSATCS CBOMMH MHEHHSMH C Pa3HBIMH
MMapTHEPAMH.

A: Hi, Ann. Where are you?

B: I’m in Yakutsk.
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A: What’s the weather like in Yakutsk today?

B: It’s very cold.

KomMyHuKaTHBHas TEXHOJIOTHs 00y4eHUs SBIsieTcst 00ydeHHeM, KOTOpOe MPOUCXOIUT Ha Oasze obmenus. [Tpu
3TOM Impouecc OOy4deHUs IpeAcTaBiseT co0oi MOAEIMpPOBaHHME KOMMYHHMKAaTHBHOrO mporecca [5]. Oto maer
BO3MOXKHOCTb YYaIllUMCSl OCBOUTb aHTJIMHACKUH S3bIK Ha YPOBHE I10JIb30BATENS], YBEPEHHO BIIACIONIETO UM B YCIIOBHAX
MHOS3BIYHON cpenpl. [Ipornecc oOydeHUsl MPOMCXOIMT B pe3ysbTare KOJUIEKTUBHOM HMHTEPAaKIUU OOY4YaloIlerocs c
YUUTENEM WIH yJamuxcst Mexay coboi. ITpn stom mpomecc 0o0ydeHnsT MOKET OBITh OPTaHH30BaH C HCIIOJIB30BAHUEM
KOMMYHHUKATHBHOHM TEeXHOJIOTHH 00ydeHHs — paboTa B Iape, B TPYyIIe WIK B paMKaxX mpoekTa [6]. HemamoBakHEIM B
MpakTHKE padOThl ¢ MPUMEHCHHEM KOMMYHHKATHBHOW TEXHOJOTHMH OOYydYeHMs Ha ypOKaxX aHIJIMHCKOTO S3bIKa aBTOP
CYNTAET UCIIOJIb30BAHNE CHHKBEHHA.

CHHKBEHH —3TO METOAWYECKHH MpHeM, KOTOPBIH MpPEICTaBIsIeT COOOW COCTAaBICHHWE CTHXOTBOPEHHS,
COCTOSILIETO U3 5 CTPOK.

On the first line one word is written - it is a noun. On the second line two adjectives are written. On the third
line there are three verbs. On the fourth line there is a sentence.

For example:

summer

hot ,sunny

shining , swim , relax

Summer is the hottest time of the year.

[Tprmvernerne HMH(OPMALIMOHHBIX TEXHOJIOTHH Ha YpPOKax aHIVIMHCKOTO SI3bIKA CIIOCOOCTBYET pean3aIiii
WHIVMBHUIYaIbHO-OPHEHTHPOBAHHOTO TOAX0Aa K OOy4eHHIO, OOECIeuMBaIOT MEPCOHANM3ALMIO Mpolecca OO0ydeHus,
YUHTHIBAIOT CIIOCOOHOCTH 00YYAIOIIMXCS, YPOBEHb HX MOATOTOBKH. ABTOP HCNONB3YeT Ha 3aHATHAX QR-kox. ITpn momormmu
QR-Kozta MOKHO 3aKOMPOBATh JIF00YI0 HH(OPMALIHIO, HAIPUMED: TEKCT, YIPaKHEHHUE, CCHUIKY Ha CalT MIIH IPE3CHTALIHUIO.

HpI/IMCHeHI/Ie TNIEPCUYUCTICHHBIX TEXHOJIOTHI B mpouecce 06yqu14;1 AKTUBU3UPYET KAaK YMCTBCHHYIO, TaK MU
JIMYHOCTHYIO JACATCIIbHOCTD, COHeﬁCTByeT CTaHOBJICHUIO KOMHCTGHHHﬁ, Pa3BUTHIO KOTHUTUBHBIX IIPOILICCCOB.
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THE USE OF EFFECTIVE EDUCATIONAL TECHNOLOGIES
IN THE PROCESS OF TEACHING ENGLISH
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Abstract. In this scientific article examples of the use of modern educational technologies at English lessons are given.
Practical technologies of teaching English, which realize competence and personality activity approaches, are analyzed.
Keywords: English language, learning activity, modern educational technologies, motivation.
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HNPEMMYIIECTBA HOBBIX 1 COBPEMEHHBIX HHHOBAIIUI B IPENOJABAHUU
PYCCKOTI'O SI3bIKA JIJISI CTYJIEHTOB HESI3BIKOBBIX CIIELIUAJIBHOCTEM

B.C. AcaHkyJi0Ba, KaHAUAAT IIeJarOTHYECKUX HayK, JOLEHT
Tapasckuit Pernonansusiii yausepcutet nmenn M. X. [lynatu (Tapas), Kazaxcran

Annomauus. /lannas cmamvs paccmampusaem npeumyujecmsd COBpeMeHHbIX UHHO8AYUU 8 NPenood8aHuu
PYCCKO2O A3bIKA Oisl CMYOEHMO8 Hesi3bIKOBbIX CcheyuanbHocmell. Bueopenue uHHOBAYUOHHBIX MemMOO08 00yueHus
cnocobecmeyem s¢hpekmusHoll opeanuzayuu yuebHo2o0 npoyeccd, Ymo CRocoOCmeyem pazeumuio UHMeLIeKmydibHO20
U MBOPUECKO20 NOMEHYUANA CTIYOEHMO8.

Knwouesvle cnosa: unHo8ayuoHHbIe MEXHOAO2UU, UHDOPMAYUOHHbIE PECYPChl, UHMEPAKMUBHAS OOCKd,
Momusayusi, INEKMPOHHble YuebHble nocobus, OHIAUH—KYPC, Oupdepenyuposannviii NOOX00, NOGblULEHUEe UHMepecd,
COYUANbHASL Cemb.

CoBpeMeHHas )KH3Hb cTajia 0oJiee JOCTYITHON Oyaronapst BHEAPCHUIO HHHOBAIIMOHHBIX TEXHOJIOTHIA, YTO CTAJI0
BO3MOKHBIM Ojarojapsi BHEIPCHHIO HAyKH M TEXHUKHA. be3 COBpeMEHHBIX HH(MOPMAIMOHHBIX M HWHHOBAaIlHOHHBIX
TEXHOJIOTHH MPOTpecc U NPEUMYIIEeCTBa, KOTOPBIMHI MBI CETOIHS MOJIb3yeMCs, OKa3aIHCh OBl HEMOCTH)KUMBIMU. 3HAHHUS
Y HAaBBIKU B 00JIACTH HAYKU M TEXHOJIOTHIA UTPAIOT KIIFOUYEBYIO POJIb B OOJBITMHCTBE HAITNX ACHCTBHUNA U PEIICHHA.

CeronHsi B peroJjaBaHiK IIPAKTUYECKOT0 PYCCKOTO s3bIKa B Ka3aXCKOW ayJMTOPUH HEOOXOIUMO MPUMEHSThH
WHHOBAIIMOHHBIE METOABI OOy4YeHUs, OTBEYAIONIHe JOCTIKCHHSM COBPEMEHHBIX WHHOBalmi. g pasButus u
BHEJPEHHsS WHHOBAI[MOHHBIX METONOB OOYYeHHs Ba)XKHO HCIOJb30BaTh HMH()OPMALMOHHBIE pECYpChl H
MYJIbTUMEAMHHBIE TEXHOJIOTHH, KOTOpblE CHOCOOCTBYIOT 3(p(eKTHBHOW oOpraHMsanuu y4eOHOro mporecca Kak Ha
3aHATHUSX, TaK U BO BPeMs CaMOCTOSATENIFHON pabOTHI CTYIEHTOB.

OCHOBHBIE 1IEIM HCIMOJB30BAHMS DJEKTPOHHBIX CPEICTB B OOy4YeHUHM BKJIIOYAIOT B ce0s mepedaudy
nHPOPMALINH, YKPEIUICHUE 3HAHWHA, pa3BUTHE HABBHIKOB, CTHMYJINPOBAaHHUE HHTEpeca K 00yUCHHIO, KOHTPOIb YCBOCHUS
MaTepuaia u oboOmieHne 3HaHU. COBpEeMEHHBIC KOMITBIOTEPHBIC TEXHOJIIOTHH OTKPBIBAIOT IIEPE]] MPETIOIaBaTEeIIIMMI
HOBBIE BO3MOKHOCTH B cpepe 00pa3oBaHHU.

OdeBHIHO, YTO WCIOJB30BaHUEC MHTEPAKTHBHBIX TEXHOJIOTHH B cepe oOpa3oBaHMs 00NagaeT MHOKECTBOM
MIPEUMYIIECTB, KOTOPBIC ACTAIOT UX YPE3BEIUATHO TOMYJSIPHBIMU. DTH TEXHOJIOTHH MPEIIaraloT METOAUKH U TIOAXOIBI,
CIOCOOCTBYIOIIME CO3MAHUIO 0oJiee YBIEKAaTENHHOTO, HACHIIIEHHOTO ¥ WHTEPECHOTO 3aHATHS, OOecreduBas
Ka4yeCTBEHHOE YCBOCHHE y4yeOHOro MaTepHana U CTUMYJIUPYSI MOTUBALIUIO CTYACHTOB.

WurepakTuBHAs J0CKa — 3TO HOBas HMHGOPMAIMOHHAS TEXHOJIOTHS, KOTOpas HCIIOJIB3YeTCs B Pa3IMYHbBIX
oOpazoBarenbHBIX obsacTsix. Ee ucnosip3oBaHne B yueOHOM IpOLIECCE 3HAYUTEIBHO TOBBIIIAET KaYeCTBO OOy4YeHHs,
Jenasi IMperojiaBaHUe JII00Oro mpenMmeTra Oojiee WHTEPECHBIM M JAWHAMHYHBIM. Kpome Toro, oHa ympomaeT
B3aMMOJICHCTBUE C ayAUTOPHUEN.

CTyneHTHl JTydlle 3allOMUHAIOT WH(POPMAINIO, KOTAa K YCTHOMY OOBSICHCHHIO MOOABISIOTCS H300paKCHUS
w Bueo. Ha kaxaoMm 3aHATHH MPUMEHSIOTCS 00y9alolIre Mpe3eHTaIllH, KOTOPhIe HATIIAHO TOKA3hIBAIOT MPAaBHIIa U
JIEKCUYECKUE KOHCTPYKIMH, MMOMOTAIOT CTYyIEHTAM aKTHBHO y4acTBOBATh B 3aHATHH M OBICTPO YCBaWBaTh HOBBIN
MaTepuan. CoBpeMeHHOe OOIIECTBO M HOBBIH IMOAXOJ K KU3HH BICKYT 3a c000i1 HOBBIE TPEOOBAHUS K BY3Y.

[IprumeneHre WHPOPMAIMOHHBIX TEXHOJOTHA HM3MEHWJIO TOAXONBI K CO3JaHHWI0 Y4eOHOro MaTepuaia Mo
pycckomy s3bIKy. OOydeHHE C HCIOJB30BAHUEM PA3IHYHBIX KOMIBIOTEPHBIX IPOTPAMM II03BOJISIET IIOJIHOCTBHIO
peanu3oBaTh METOJUYECKHE, AWTAKTHYECKHE, IMEAaroTHUecKHe W IICHXOJIOTHYECKHE MPUHIMUIBL, JAelas IpOoIecc
00y4eHus OoJiee yBIEKaTEIbHBIM U KPEaTUBHBIM.

Vcnonp30BaHne pa3nUYHBIX METOAOB BU3YaJIH3allMd IIOMOTAeT CTYAEHTaM Ka3axCKUX TPYI JIydlle
(OpMHPOBATh YCTHBIC HABBIKM M YMCHHS, YKPEIUIATh [MOHMMAHHE SI3BIKOBBIX SIBJICHHM, MOCKOJBKY 3allOMUHAHHE
nHPOPMALINH 3aBUCUT OT SMOIMOHATIBHOTO BO3CHCTBHUS, BRI3BAHHOTO 3PUTEIBHBIM U CITYXOBBIM BOCIIPHATHEM.

M3yueHne Kypca pycCKOTo s3bika B By3e sBisieTcs dS(Q(QEKTHBHBIM CHOCOOOM TONyYEHHUS HAydHOU
HHPOPMALIUU Ha PyCcCKOM si3bike. OCBOCHHE 0COOCHHOCTEW HAYYHON pedr MMOMOTaeT OBIAAETh S3BIKOM, HEOOXOTUMBIM
i Oynymier mpodeccnn. Kakaplil crienuanucT MoDKeH yMETh H3BJICKaTh MH(POpMaIuio U3 yuyeOHOW U CIpaBOYHOM
JUTEpaTypsl, MOHOTpadUil U CTaTel, a TAKXKE YMETh IIepeAaBaTh COACpKaHUE MPOYUTAHHOTO MaTepHaia, BECTH Oecebl
Ha MPO(eCcCHOHANFHBIC TEMBI U BIIAJETh HABBIKAMH O(QOPMIICHHS PA3JIMIHBIX JICIOBBIX TOKYMCHTOB.

OBnazieHHe BCEMU OJTHUMHM HaBBIKAMHU SIBJISIETCSI HEOTHEMJIEMOM YacThlO MOATOTOBKH COBPEMEHHOI'O
crieruanucta. YenoBek, MOMyYUBIINN BhICIee 0Opa3oBaHUeE, JOJKEH 00JagaTh Kak MUHUMYM Oa30BBIMH 3HAHUSIMHU
HAYYHOTO CTHJIA U SI3BIKA CBOGH CIIEIIUATIBHOCTH.

ABTOpBI CUMTAIOT, YTO MCIOJIB30BaHNE WHTEPAKTHBHOM JOCKH C MPOrpaMMHBIM obecrieuerneM Activstudio B
mporecce OOy4YeHHS PYCCKOM HAyYHOW pedYM CTYJSHTOB-Ka3aXxOB HES3BIKOBBIX CIHEIHAILHOCTEH CIOCOOCTBYET
YBEJIMYEHUIO HMHTEpeca K HM3y4aeMOMYy IMpeaMeTy, ObICTpOMY Ppa3BHTHIO PEUYEBBIX HABBIKOB M YMEHHH, a TakKke
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IJIyOOKOMY YCBOEHHIO SI3bIKOBBIX SIBJICHHH.

Msl1 yaenseM oco00e BHUIMaHUE CO3AaHHIO JIEKTPOHHBIX yueOHbIX nocoouii (OYII) u BHeapeHHIO pa3IMyHbIX
OHJIAMH KypCcOB B yueOHBI! Ipouecc.

CeronHst caMbIM HOMYJISIPHBIM (pOpMaToM B 3JI€KTPOHHOM OOYYECHUH SIBJISIIOTCS MacCOBBIE OTKPBIThIE OHJIAIH-
kypcel. MOOK paccunTan Ha CTy[E€HUECKYIO ayJUTOPHUIO Ka3aXCKUX IPYII MO TUCHMIUIMHE «PyccKui sI3BIK 2» A
Bcex oOpazoBaresibHBIX mMporpaMM. COBpEeMEHHBIE CpEZCTBa CBSI3W MO3BOJSIIOT CliesiaTh mojaady MH(opmaunuu Ooiee
JIAKOHUYHOM U YIOOHOI I BOCTIPDHATHS.

MOOK mnpeznnmaraer MaccoBo€ HMHTEPaKTHBHOE OOYYEHHE C HCIOIb30BAHUEM 3JICKTPOHHBIX TEXHOJIOTHH H
nmoctyrioMm uepe3 VutepHer. B mpomecce onnaiiH 00ydeHUs MCIONB3YIOTCS pasHooOpasHeie marepuanbl. MOOK He
OTPaHUYMBAIOTCA TOJBKO BHICOPOIMKAMH, OHHM TaKXXe TMPEIJOCTABIAIOT CCBHUIKM Ha Pa3IWYHBIE HCTOYHHUKH
nH(popManuy, Takue Kak TEKCTOBBIC JOKYMEHTBI, ayquo(aiiel, 00CYXICHUS HAa (OpyMax M B COLMAIBHBIX CETSIX.
Takas cuctemMa HE TOJIBKO MOMOTAET CTYAEHTAaM JIydlle yCBaWBaTh MaTepHal, HO M Pa3BHBACT MX CIIOCOOHOCTH
OpPHEHTHPOBATHLCS B OONBIIOM 00beMe HHPOPMAIMU U CAMOCTOSTEIBHO MOIyYaTh HeoOX0oAuMble 3HaHMs. Buneosanucu
JIEKIWH ali BO3MOXKHOCTh HHTEPAKTHBHOTO OOLIEHUS CTY/ICHTOB U NpEeIojaBaTeleH.

DJIeKTpOHHBIE Yy4eOHBIE 1MOCOOMSI COOTBETCTBYIOT TPeOOBAaHMSAM THUIIOBOW M y4eOHOH pabodell mporpaMmsl.
Bce pasnensl mocoOuii comepaT WHTEPAaKTHBHBIC 3aJaHUs, KOTOPBIE COOTBETCTBYIOT CrelHM(UKe CHennaTbHOCTH.
Vcnonp30BaHHEe MHTEPAKTUBHBIX TECTOB M MPOBEPOUYHBIX 3aJaHUI IMO3BOJIAET MOCTOSHHO KOHTPOJIUPOBATh YCBOCHHUE
SI3BIKA, BBIABJIATH IPOOENBI B 3HAHMSIX M CBOEBPEMEHHO UX YCTpaHATh. PEKOMEHAyeTcs HCIOJIb30BaTh IEKTPOHHOE
mocoOne Kak Ha 3aHATHAX, TaK U BO BPEMS CAMOCTOSITENEHON pabOThI CTYICHTOB.

OVII "Pycckuii s3pIK 2" pa3zaeneHo Ha MOIYJIM, BKJIIOYAIOIIME TEOPETHYECKUN M MPAKTUUECKUH MaTepua:
"Teker u ero ctpykrypa”, "Crunu peun”, "Hayunsiil ctuiib peun” u "XKanpsl HaydHoro ctuis peun”. Taxxke BKIIOUEH
paznen "CioBaps" (¢ TEepMUHAMH U CIOBapeM AEIOBOTO YEIOBEKA) M TECTUPOBAHHUE AJISI KOHTPOJIS 3HAHUH CTYICHTOB.

OnextpoHHoe yuebHoe mocodue (DVII) "Pycckuii sa3pIk 2" mMOMOTaeT CTyIeHTaM JIy4Ile IMOHITh W3ydaeMBbIi
Marepuall, UCIOJb3ysl Pa3IM4YHble METO/bI MPEACTaBICHHS WH(POPMAIMHU, KOTOPbIE BO3ICHCTBYIOT HA CIyXOBYIO H
SMOLMOHAIBHYI0 TaMATh. OHO TakXke NPEeNoCTaBIseT BO3MOXKHOCTh CaMOIPOBEPKM Ha BCEX J3Tamax H3y4eHUs
Matepuana. Jns mpernomaBarenss DVYII mo3BoisieT MPOBOAWUTH 3aHATHS B (OPME CaMOCTOSTEIBHON pPaboOThHl 3a
KOMITBIOTEPaMH, OBICTPO ¥ 3(PPEKTUBHO KOHTPOIMPOBATh 3HAHUS CTYJCHTOB, a TAKXKE WHIUBHYaIN3UPOBaTh paboTy ¢
IpynIamMH CTYJCHTOB C Pa3HbIM YPOBHEM MOATOTOBKHU.

M.IO. ByxapkuHa 0TMETHIIA, YTO HA IMPAKTHUECKUX 3aHATHUAX MO PYCCKOMY SI3BIKY IpENoaBaTeilb UCIOIb3yeT
METOJl Pa3HOYPOBHEBOTO OOYYCHUs, I/ YPOBEHb CIOXHOCTH MaTepuaja aJalTHPYeTcsl MO KaKAOro CTyICHTa B
3aBHCUMOCTH OT €r0 SI3BIKOBBIX HAaBBIKOB [1].

VY CTYINEHTOB HMMEIOTCSA pa3inuuus B CIHOCOOHOCTSX K M3YYCHHIO PYCCKOTO SI3bIKAa: Ui HEKOTOPBIX OH
ocBamBaeTcs 0e3 Tpy/a, B TO BpeMsl KaK ISl JPYTHX — C OOJIBIINMH YCHITHSIMU.

OOyuyeHne pyccKoMy SI3BIKY CTYAEHTOB HES3BIKOBBIX CIELHAIbHOCTEH OCYIIECTBIISICTCS C HCIIOJIB30BAHUEM
muddepeHIMPOBaHHOTO TOJX0/1a, KOTOPBIM BKJIIOYaeT HECKOJIBKO HampasieHWd. B mepByro odepenp, 3mech
HCTIONB3YeTCs] MHANBUAYAIBHBIA MOAX0J K 00ydeHHI0. B 3TOM ciydae y4uThIBaloTCS Takue (PakTophl, KaK YpOBEHb
BIIAJICHUS SI3BIKOM, O>KeJlaHWe paboTaTh CaMOCTOATENbHO W WHAMBUAYaJIbHBIE OCOOCHHOCTH CTyIeHTOB. M3-3a
Pa3IUYIHBIX OOCTOATENHCTB BBITYCKHUKH CENBbCKHX INKOJ, NMOCTYNMBIINE B By3bl, 001aJal0T OYEHb HU3KHUM YPOBHEM
SI3BIKOBOM TIOATOTOBKH, HEKOTOPBIE JJa’Ke UCIBITHIBAIOT TPYTHOCTH C UTEHUEM.

Just apdexTuBHOrO 00yUeHHMSI TAKMX CTYIEHTOB HEOOXOUMO MPOBECTH MPEABAPUTENLHBINH JTall MOJrOTOBKH.
Ha stom srame cTyaeHTbl 3HaKOMATCS ¢ (DOHETHMYECKUMH OCOOEHHOCTSIMM PYCCKOTO S3bIKa M PACIIUPSIOT CBOM
JIEKCHYECKHUH 3amac. J[pyroe HarpasieHHe 3aKII04aeTcsl B MHANBUAYaJIbHOM MOIX0JIE K BEIOOPY SI3BIKOBOTO MaTepHaia
W 3aJJaHUH.

CrynenTtam, oOy4aromMcsi B OJHOH Tpynmne W HMMEIOIUM pPas3HBI YPOBEHb SI3BIKOBOM HOATOTOBKH,
PEKOMEHAyeTCsl BBIOMpATh 3a/laHWsl, YYWTHIBAIOUINE WX WHIUBHIYaJIbHBI YpPOBEHb 3HAaHWH, YMEHWH W HAaBBHIKOB.
Hanpumep, mpu pabore ¢ ayauropueil cTyneHTOB, oOydaromux mo crenuansHocTH "Kazaxckas ¢umonorus” u
"Xypramuctuka", mo Teme "Texcrt. CIpyKTypHBIE KOMIIOHEHTHI TeKCTa", Oojee NPOABHHYTHIM CTyICHTaM
MpeyIaraeTcsi OTBEYAaTh HA BOMNPOCH, B TO BpeMsS KaK CTYAEHTHl ¢ Oojiee CIabbIMH CIIOCOOHOCTSAMH MOJYYaroT
WHAVBUyalbHBIC 3a0aHUS IS pabOTEHI.

OcCHOBHO# 11€TpI0 TH(GEPEHIIMPOBAHHOTO OAX0a B 00yUSCHUH PYCCKOMY SI3BIKY SIBIISIETCS YIOBJIETBOPEHIE
MTO3HABATENBHBIX TIOTPEOHOCTEH KaK CHJIBHBIX, TaK M ClHa0BIX CTYJIEHTOB, C YYE€TOM WX WHIWBHIYaIbHOM
MTOJITOTOBJICHHOCTH ¥ MHANBUAYATBHBIX Ka4eCTB KaXKIOTO.

W.B. Hukummna B cBoeii paboTe oTMeyaeT, 4T0 HHPOPMAIIMOHHBIE TEXHOJIOTHH MTO3BOJISIIOT IPETIOIaBaTeNsIM
aBTOMATU3MPOBaTh IPOLECCH Tepeaadn y4eOHOW HH(POpPMAIMH, KOHTPOJIS Pe3yNbTaToB y4eOHOH AesATeIbHOCTH,
00paboTkn MHGOPMAIMHK, YIPaBICHUS [O3HABATEIBHOW JIESATENBHOCTHIO CTYICHTOB M DPAa3BUTHS MHTepeca K
H3y4aeMbIM MpeaMeTam [2].

Aprtopamu T.B. [TaBnoBoii, A.b. TymaHOBOI OTMEYEHO, YTO BO BpeMs UTCHHS U aHAIN3a TEKCTOB, a TAKXKe MPH
OTBETE Ha BOIPOCH! U BBHIIIOJIHEHWH 3aJlaHUH, CTYAEHT NMpHoOpeTaeT HaBBIK M3BJIEUEHUsI HeoOXoauMoit napopmarmu. B
mporiecce 00y9IeHNS TaK)Ke Pa3BUBACTCSI KOMMYHUKATHBHAS KOMIIETCHIINS — YMEHHE HUCIIOIB30BaTh SA3BIKOBBIE CPE/ICTBA
JUTA PEUICHUS PeaTbHBIX KOMMYHHUKAaTUBHBIX 337]ad B KOHKPETHBIX PEYEBBIX CUTyanusx [3].
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Bce npakTrueckue 3aHATHS, KOTOPBIE IIPUBOST aBTOPHI, HANPABJICHBI HAa TOCTAHOBKY IPOOJIEMHBIX BOIIPOCOB
U CO3JaHHE CHUTYallMid, KOTOpPBIE CIOCOOCTBYIOT pEIICHHIO 3aj1ad JuddepeHInpOBaHHOIO OO0YYEHHs, aKTUBH3ALUH
y4eOHOI NesTeIbHOCTH, MOBBIIICHUIO MHTEpeca K yueOe M Pa3BUTHIO KPUTHUECKOTO MbIIUIeHUs. [loaToMy aBTOpPHI
BKJIFOYAIOT BCE ATU BHUJbI 3aHATHI B JAaHHYIO padoTy.

W3 BBHINIEN3I0)KEHHOTO CIIEAYeT, YTO WHHOBALMK, BO3HMKAIOIIME B PE3yJbTaTe HAYYHBIX HCCIICJOBAHUHA U
MepeIOBOT0  EJaroruieckoro OMbITa, SBISIFOTCS HAWIYYLIMM CPEJACTBOM JUIS TOBBILEHHS 3()(PEKTHBHOCTH
obpaszoBanua. OHH CHOCOOCTBYIOT Pa3BHTHIO TBOPUECKOIO INMOTEHIHMANa CTYICHTOB, YBEIMYMBAIOT UX MOTHBALUIO K
OOYYeHHIO W CaMOCTOSITCJIHOCTH, Pa3BHBAIOT KyJIbTYypy Y4YeOHOH HEesATeNbHOCTH M OO0OTamIaloT 3CTETHYECKOe
collepKaHne YICOHBIX TEM.

[pumenenre HHGOPMAMOHHBIX TEXHOJOTHH 3HAYUTENBHO yiydllaeT oOpa3oBaTeNIbHBIA Mpolece, aeias ero
Oonee >QQeKTHBHBIM U Pe3yNbTaTHBHBIM, a Ul CTYICHTOB IPOLECC YCBOCHMS 3HAHUI CTAHOBHUTCS WHTCPECHBIM M
NPOIYKTHBHBIM.
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ADVANTAGES OF NEW AND MODERN INNOVATIONS IN TEACHING
RUSSIAN TO STUDENTS OF NON-LINGUISTIC SPECIALTIES

B.S. Asankulova, Candidate of Pedagogical Sciences, Associate Professor
M.H. Dulati Taraz Regional University (Taraz), Kazakhstan

Abstract. This article examines the advantages of modern innovations in teaching Russian to students of non-
linguistic specialties. The introduction of innovative teaching methods contribute to the effective organization of the
educational process, which contributes to the development of intellectual and creative potential of students.
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©®OPMHUPOBAHHUE JIOTHYECKHUX ITO3HABATEJ/IBHBIX YHUBEPCAJIBHBIX
YUYEBHBIX JEUCTBUU HA 3AHATUAX 11O PPAHIIY3CKOMY S3BIKY

A.M. BapamkoBa, yuutenb (paHIly3CKOTo s3bIKa
MOBY COIII Ne38 (r. Axytck), Poccniickas ®emepartust

Annomayun. B Oannoui nayynoi cmamve paccmampusaromcs 803MONCHOCMU npeomema « Dpanyy3ckuti
A3bIKY 6 POPMUPOBAHUU TOSUHECKUX NOZHABAMENLHBIX VHUBEPCATLHBIX YUEOHbIX OeUCMEUll, MAKUX KAK AHAIU3, CUHMES.
Paspabomanvr memooduueckue pexomenOayuu, Hanpagienuvie Ha Gopmuposanue YV yuawuxca cpedcmeamu
dpanyy3crkozo A3viKa.

Knrouegvie cnosa: ynusepcanvhvie yueOnvie Oelicmeus, 102UdecKile nO3HABAmenbHble OeUCmBUsl, AHAIU3, CUHINES.

dopmMupoBaHHEe JJOTHYECKUX IT03HABATEIBHBIX YHUBEPCAIBHBIX YUEOHBIX ASHCTBUI Ha 3aHATHSX 110 (ppaHIly3CKOMY
SI3BIKY SIBJIICTCS OIHOM M3 aKTyaJIbHBIX 3371a4 COBPEMEHHOH oOpasoBaTensHOl cucteMbl B KoHTekcte GI'OC. B ycnoBusix
TIOCTOSTHHO MEHSOLIErocsi o0lIecTBa U NHOOPMALIOHHON CPE/ibl, BA)KHO O0ECIICYUTh yJalllMCS HE TOJBKO CIIOCOOHOCTD
3¢ (eKTUBHO OCBaNBATh HOBBIE 3HAHUSI 1 YMEHHS, HO M THOKO TIPUMEHSATH HX B Pa3JIMYHBIX cepax KU3HU.

Jlornueckue Io3HaBaTENbHbIE YHUBEPCAIbHBIE Y4YEOHBIC NEHCTBHS IPEACTABISIOT COOOW COBOKYIMHOCTh
KOTHUTUBHBIX ONEpanuii, MO3BOJSIONIMX Y4YallUMCs aHaJM3MpOBaTh, CPAaBHUBATh, CHUHTE3UPOBaTh M 0000IATH
nHpopmanuio, NPUMEHATh 00pa30BaBIIMECS 3HAHUA B IPAKTUYECKOH AEATEIBHOCTH. B KOHTEKcTe H3ydeHHS
MHOCTPAHHOTO SI3bIKA 3TH JACHCTBHS TNPHOOpETaroT 0co0yl0 BaXKHOCTh, MOCKOJBKY TpeOyIOT BBICOKOH CTETeHH
SI3BIKOBOM KOMITCTEHIIMK U MEXKYJIbTYPHOU rPaMOTHOCTH [2].

DpanHIiry3ckuil sI3bIK SBIETCS OJHAM M3 CaMbIX PACIPOCTPAHCHHBIX M MPECTH)KHBIX WHOCTPAHHBIX SA3BIKOB B
mupe. Ero m3ydeHne momoraer y4ammMcsl paclIMPHTh KPYro3op M NPHOOPECTH NMPaKTHYECKHE HABBHIKM B OOIACTH
MEXIYHApOIHOTO OOIICHHS, a TAK)Ke Pa3BUTh JIOTHIECKOE MBIIUICHHE ¥ aHATUTHYECKHE CITIOCOOHOCTH.

B nanHoit Hay4HOU cTaThe OyAET pacCMOTPeHO (pOpMHUPOBAHKE JIOTHYECKUX MTO3HABATENBHBIX YHUBEPCATIBHBIX
y4eOHBIX JEHCTBUI Ha 3aHATUAX MO (paHiy3ckoMmy s3bIKy. Oco0oe BHUMaHUE OyAeT YHAENeHO METOAMKaM,
3G PEKTUBHO Pa3BUBAIOLINM YMEHHE aHATH3UPOBATh U CHHTE3UPOBaTh MH(POPMAIHIO HA (DPAHILy3CKOM SI3bIKE, a TAKIKE
MPUMEHSATh MOJyYeHHbIC 3HAHUS B NPAKTUUECKON peueBOil JesTebHOCTH. VccnenoBaHus, NPOBEJCHHBIE B JIAHHOM
o0nacTy, MO3BOJIAT BBISIBUTH ONTUMAJIbHBIE TIOAX0ABI K (JOPMUPOBAHHIO JIOTHYECKUX [TO3HABATEIbHBIX YHHBEPCAIBHBIX
y4eOHBIX IeHCTBUI ¥ CIOCOOBI MOBBIICHUS MOTUBALIMY YYaIIMXCSI K OCBOSHHIO (DPaHILYy3CKOTO S3bIKa.

Lens maHHOTO HCCIENOBAaHMSA COCTOMT B Ppa3pabOTKe METOAMYECKHX PEKOMEHIALMUH, CIIOCOOCTBYIOIIMX
3¢ PekTHBHOMY (HOPMHUPOBAHUIO JOTHYECKUX IMO3HABATEIbHBIX YHUBEPCAIBbHBIX yUeOHBIX NEHCTBHH Ha 3aHATHAX II0
¢bpanmy3ckomy s3bIKy. [Ipeamonaraercs, yTo KadeCTBEHHOE peajH3alisi JAHHBIX METOAMK M ITOIXOJIOB IO3BOJHT
3HAYUTEJIBHO TOBBICHTH YPOBEHB JIOTHYECKOTO MBIIUICHHUS U S3BIKOBBIX KOMIICTEHIIMH YYaIlInXcs, a TAaKXKe YIydInTh
00I11y10 yCHIeBaeMOCTb 110 JAHHOMY IIPEIMETY.

PaccMoTpuM  yHHMBepcalbHbIE JIOTHYECKHE MAEHCTBUS, (YHKIHS KOTOPBIX COCTOUT B oOecreueHnu
WHCTPYMEHTAILHONH OCHOBBI MBILJICHUS U PEllIeHHs] POOJIeM, B TOM YHUCJIEe HCCIIEIOBATENbCKHX, & TAKKE MOMBITAEMCS
OIPEJICTIUTh KOMIUIEKC 3aJlaHui, NMPU MOMOIIM KOTOPBIX MOXET ObITh CPOPMHPOBAHO TO HWIM HMHOE JIOTHYECKOE
JIeiCTBHE Ha YpoKax (paHIly3CKOro S3bIKa.

3ajanue: AHaaM3 M BBIJCICHUE CYIIECTBEHHBIX W HECYLIECTBEHHBIX MPU3HAKOB y OOBEKTOB Ha YpOKax
(paHILy3CKOTrO SI3BIKA.

Lenp 3ananms: Pa3BuTHe HaBBIKOB aHAM3a U KPUTHYECKOTO MBIIUICHHUS Y YHaIIUXCs, a Takke GopMUpoBaHHe
Yy HHX CIIOCOOHOCTH BBIAEIATH CYIIECTBEHHbIE W HECYNIECTBEHHBIC NPH3HAKW NPH M3YYEHHH OOBEKTOB Ha YpOKax
¢paniry3ckoro si3bika [1].

X0/ BBITTOTHEHUS 3aaHUS

1. Yuurenb OOBSCHACT y4allMMCS, YTO TIPH HW3Y4YEHUH (PAHIY3CKOTO S3bIKa Ba)KHO YMETh BBIAEIATH
CYIIECTBEHHBIE W HECYIIECTBEHHbIE NPU3HAKU PA3INYHBIX 00BEKTOB, HAIIPUMEP, OOBEKTOB rPaMMAaTHYECKUX MPaBHI,
JIEKCHKH, KYJIbTYPHBIX aCTIEKTOB (DPaHIly3CKOH KyJIbTYpHI H T.II.

2. Yyariuecs Mojay4aroT 33/IaHKHe MPOaHAIN3UPOBATh HEKOTOPhIE 00BEKTHI H3y4aeMOoro IpeaMera (HalpuMep,
rpaMMaTHYeCKHe MTPaBuiia, TEKCT Ha (PaHIly3CKOM s3bIKe, (PPAHILY3CKYIO KYJIbTYPY) U BBIIEIUTh B HUX CYIIECTBEHHbIC
W HECYIIIECTBEHHbIE IPU3HAKH.

3. Yyamumecs IpoBOIAT aHAIN3 KaXKJOr0 00BEKTa W 3aIMCHIBAIOT HAWICHHBIC IPU3HAKH B TaONHUITy, YKa3bIBas,
CYIIECTBEHHBIH JIM 3TO IPU3HAK WIIU HET.

4. 1o OKOHYaHMH aHAIIN3a, yYUTENb IPOBOIUT 00CYKICHUE PE3YNIBTATOB, IOMOTaeT yJalumMest pazoopaTbes B
TOM, KaKHe ITPU3HAKH SBISIFOTCS CYHIECTBEHHBIMH U ITOYEMY.

5. Jlnsa 3akpelyieHus HaBBIKOB aHaiM3a M BBIJICNCHMS IPU3HAKOB, Y4YalllMecs MOTYT BBIIIOJHHUTH
JIOTIOJTHUTENbHBIE YIPa)KHEHUS, COCTOSIIIME B aHAN3€E U KJIAaCCU(HUKAUHY 0OBEKTOB 110 UX MPU3HAKAM.

© Bapamkosa A.U. / Barashkova A.l., 2024
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6. B KoHIIe ypoka MOXHO JaTh y4YaliuMcs 3ajJiaHue AJIsi CaMOCTOSATENIbHOM padOThl Haja aHaIM30M |
BBIJICJICHUEM NIPU3HAKOB Ha CJIEYIOIEM yPOKe, YTOOBI 3aKPENHTh MTOJYyYEeHHBIE HABBIKH.

OsxuyiaeMble pe3ybTaThl:

— Yyamuecs copMHUPYIOT HaBBIKM aHAN3a U KPUTUYECKOTO MBIIIUICHUS;

— VYuamuecs: HaydaTcs BBIICJISATH CYIIECTBEHHBIE W HECYIECTBCHHBIC NMPU3HAKH OOBEKTOB HPH H3YYECHHH
(paHIy3CKOTO SI3bIKa;

— VYuyamumecs Haydarcsi OOBSCHATh, IIOYEMY OINPEACICHHBIA MPU3HAK SBISCTCS CYIIECTBEHHBIM I
HECYIIECTBEHHBIM;

— Yyamumecs HaydaTcsl IPHMEHSATH NOJTYYCHHbBIC HABBIKM aHAJIM3a W BBHINCICHHS NMPU3HAKOB HA IPAKTUKE U
HCTIONB30BaTh UX JUIA OoJee TIIyOOKOTO H3ydeHuUs (PpaHITy3CKOTO S3hIKA.

3amanue 11 ypoKOB (hPaHILy3CKOTO S3bIKA: CHHTE3 U BOCIIOIIHEHHE HEAOCTAIOINX KOMIIOHEHTOB.

Henp: Yyamuecss yCBOAT METOAUKY CHHTE3a M BOCCTAHOBJIICHHS HEIOCTAIOIINX KOMIIOHEHTOB (DPpaHITy3CKOro
SI3bIKa, YTOOBI YMETh COCTABIIATH 1IeNble (hpa3bl U3 OTACIBHBIX CIOB U Gpa3oBbix 060poToB [1].

3ananue:

1. I'pynnupoBka ciioB: Yyammumcst npeiaraetcs Habop cioB U (ppa3oBbIX 000pOTOB Ha (paHITy3CKOM SI3BIKE,
pasOpocanHbIx 1o andaBuTy. B 3amaHMm yyamuMcs HEOOXOQMMO CrPYyNIIUPOBaTh CIOBA, 4YTOOBI IOJYYHTh
IrpaMMaTUYCCKN U CMBICJIOBBIC ITPAaBUJILHBIC ¢)p331>1 1 IPECJIOKCHUA.

2. locTpavBaHue NpeIUIoKeHNH: YYyaluuMcs peiaraeTcs Habop npeiokeHuid Ha GppaHIly3cKOM sI3bIKE, I/1e
HEKOTOpbIe cJoBa WM (pa3oBble 0OOPOTHI 3aMEHEHBI HPOMYCKaMH. YdamuMcs HEOOXOIUMO MCIOJB30BaTh CBOU
3HAHUS (PPAHIY3CKOTO SA3bIKA, YTOOBI IPABMIIBHO JOCTPOUTH HENOCTAIONINE KOMIIOHEHTHI B IPEATIOKCHUSX.

IIpumepst:
a)ll chez moi.
b) Elle du sport.

VYyamumcess HYXHO BCTaBUTh mpaBuwibHble rinaronsl ("habite" u "fait"), 4TOOBI mpemIOKEHUS CTanu
rPaMMAaTHICCKH BEPHBIMH:

a) Il habite chez moi.

b) Elle fait du sport.

3. Coznanue COOCTBEHHBIX MPEIUIOKEHUIT: YyamuMcs npeaiaraercsi Habop cioB U (pa3oBbIX 000OpPOTOB, a
TaKke TeMaThka JUIS CO3JaHusl COOCTBEHHBIX IIPE/UIOKEHMH Ha (paHIy3CKOM s3bIKe. Y4Yaluecsi OJDKHBI
UCIIONB30BATh NPEAOCTABICHHEIC CI0Ba M (Bpasbl, YTOOBI COCTABUTH IPAMMATHYCCKH IPABUIIBHBIC H COIECPKATEIbHBIC
NPEIUIOKEHHS.
[Ipumep:
Temaruka: OIMCaHHE CEMBH.

CnoBa u dpassr: pére, mere, frére, sceur, habite, Paris, moi, aime.

VYuyamnpecs MOTYT CO3/aTh IPEIUIOKEHHS, HAIIPUMED:

— Mon pére habite a Paris.

— Ma sceur aime danser.

Jlornueckue neiicTBusl, copMHpOBaHHbIE HAa YpOKax (hpaHIy3CKOro s3blKa Ha Mmarepuane (paHIly3cKoro
SI3bIKa, MOTYT YCIICIIHO MPUMEHSTHCS U B JAPYrux cdepax yueOHON M BHEYy4EOHOH NesTebHOCTH Ul PeLICHUs 3a1a4
0O0IIEKYJIBTYPHOTO, INYHOCTHOTO M MO3HABATEILHOTO Pa3BUTHS 00YYaIOIINXCSI.
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Abstract. In this scientific article the possibilities of the subject "French language" in the formation of logical
cognitive universal educational actions such as analysis, synthesis are considered. Methodical recommendations aimed
at the formation of students' educational universal educational actions by means of the French language are developed.

Keywords: universal educational actions, logical cognitive actions, analysis, synthesis.

34



ISSN 2308-4804. Science and world. 2024. Ne 4 (128)

uUbDC 371
THE ROLE OF TEACHER LEADERSHIP IN EDUCATIONAL INSTRUCTION
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Abstract. To be effective, teacher education programs must include professional teachers in learning. In order
for teachers to assume leadership and mentoring roles in their classrooms and to collaborate with universities, it is
necessary to base learning experiences on classroom practice and professional development assistance. The teachers
decide the success of students in the classroom. This research aims to demonstrate the idea of teacher leadership in the
classroom and how it relates to student performance. Because good teachers must act as leaders for their students.
Teachers must be leaders because these abilities are essential for improving the teaching process in the classroom.
Excellent classroom management abilities and a greater capacity to motivate students toward academic success are
both traits of teacher leaders.

Keywords: teaching and learning process, effective educators, mentor, student achievement, motivation,
positive impact.

Introduction
Nowadays, a new concept of teachers as leaders considers the core of the
educational instruction process. Some educators take their devotion to teach a step

Teacher further by becoming teacher leaders. Because teacher leadership has been developed
Leadership to support teachers who are seeking opportunities to take on new leadership roles.
In addition, teachers engage in a wide range of activities and roles that may involve

leadership.
Classroom To optimize the teaching and learning process for both themselves and
instruction their pupils, all teachers need to assume the leadership role in education. They must

take all necessary steps to achieve that as professionals (Badiali, B. 2018).

Considering that teaching is one of the most challenging and critical professions
Student around the world, teachers have a crucial role in facilitating learning and improving
its effectiveness, and this role will only grow in the future.

One of the most powerful and motivating learning opportunities for
teachers is grounded in classroom experiences. Many teachers believe classroom
experiences are the only meaningful way to learn about teaching (Shen, J., 2020).
However, providing access to classrooms is insufficient to guarantee teachers will
develop appropriate knowledge and skills. Due to the fact that teacher leadership is essential for school effectiveness
and improvement.

The development of the teacher leadership

The term "teacher leadership" is frequently used in educational contexts (Warren, L. L. 2021). Teacher
leadership significantly mediates the relationship between principal leadership and student learning, so it is critical to
understand how teacher leadership relates to student learning. It is well established that school leaders have mostly
indirect effects on student outcomes, but there is less clarity on what the critical mediating processes are and how they
matter for student achievement (Oyunchimeg.M, 2018).

Teacher Leaders have a variety of effects on students' learning as well as they have a noticeable impact on the
growth in academic achievement. See Figure 1.

There are many different approaches that principals may take to achieve their goals for school improvement
and many ways in which they might foster shared leadership (Calderone, S., 2018). For most of them, the collaborative
approach was more effective for educational instruction. However, teacher leadership is about creating and
implementing new ideas, as well as helping others do so. Through collaboration, teachers can develop a more
comprehensive approach to teaching that involves the whole community and allows students’ needs to be met in
socially relevant ways.

Teacher-leaders prioritize the education of their learners and try to raise requirements for achievement in their
own classrooms. This should be one of the most fundamental practices of teacher leadership. Additionally, teacher-
leaders collaborate with other educators to extend their own learning and advance successful school improvement
efforts through professional development (Sebastian, J., 2016).

Good leaders have excellent communication skills. They have conversations and practice active listening that
develops new ideas, and makes students feel valued and “heard". Practicing communication skills is an excellent way to
improve leadership ability (Merideth, E. M., 2006).

Achievement

© Batchimeg Badamkhand, Oyunchimeg Myal, Mungunzul Mandsaikhan /
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The importance of teacher leadership

Teachers as leaders have an enormous impact on their students and make a significant, positive impact in their
classrooms. Teacher leaders take on various roles. They collaborate, research, innovate, mentor, and advise, among
numerous other responsibilities (Merideth, E. M., 2006). See Figure 2.

Leading in the
classroom

o
D .©
o

Figure 2. Teacher-leader

Leadership does not only involve teacher-based positions of power and authority formally but tends to affect
a level of knowledge and skills (Muhammad Faisal et al., 2011). Since teaching and leading are both based on intent,
teacher-leaders demonstrate integrity, honesty, and professional ethics. In addition to being effective educators, teacher
leaders are also decent human beings (ASVAB Career Exploration Program 2022). Teacher leadership attributes consist
of knowledge, skills and values shown by teachers who have a positive impact on student learning both official and
unofficial, in the classroom or outside the classroom (Phelps, 2008).

In addition to being skilled teachers, teacher leaders also engage in the learning process as intellectuals.
Educators now have a more definite function that requires teacher leadership. It means that teacher leadership functions
most effectively when it is natural, when the teacher leader is respected but not feared, and when they work together
and nurture rather than impose.

Research method

In this research, there are approximately 10 groups of on a Dual degree program (Foreign Language Training
Classes) and ESP for academic courses including 200 students on average. We used questionnaire and observation
methods in our research.

Using the REACH model in the classroom

We considered REACH model teacher leadership as a function of identifying teachers’ personal and career
goals, as well as educational institutes. Teachers improve the conditions within their schools and add to the professional
knowledge and skills of their colleagues, they interact with and mentor other teachers. Most teachers keep getting
involved in a variety of leadership positions throughout their frequently varied careers and have an impact on other
educators. As teacher leader activities are realized through leadership roles and actions. See REACH model in Figure 3.

Risk-ta.kjng: Seeking challenges and developing innovative methods.
A L L L L A A

Effectivcsncss: Becoming the best role model, professional growth, and kind-hearted.
A S L L L L L

Autonomy: Getting initiative and having independent thought, and responsibility.
Ay S A A S S A

Collabrative: Promoting community and interactive communication skills.

Hosor: Demonstrating integtity, honesty, and professional ethics
A L S A A A A

Figure 3. REACH model
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The REACH model for teacher-leaders includes strategies for strengthening initial leadership steps for any
teacher willing to REACH his or her capabilities (Merideth, E. M., 2006). The REACH model provides strategies for
strengthening initial leadership steps for any teachers of their capabilities in the classroom. It helps you analyze whether
your lesson will be effective for students' outcomes and organize it gradually.

Analysis result

We examined the need for an effective leadership model in our university that works for both students and
teachers. The push for school reforms to improve student learning should not overlook the leadership potential of
classroom teachers. In particular, in contrast to traditional forms of leadership emanating from school administrators
newly recognized classroom-based teacher leadership might provide the most promising approach to meaningful
improvement in any university.

We took to conduct research on teacher leadership using a variety of methods. It begins by describing how we
came up with an operational definition for the "TREACH teacher leadership™ model, and then it goes into detail on what
each of the results means in terms of the behaviors, methods, and activities of teachers (John William Triska. 2007).
The 15 main results in our research are listed in Table 1, REACH Teacher Leadership. This table shows how teacher
leaders carry out each lesson activity following the model. At the beginning of the lesson, the teacher has to plan each
category and decide how to focus on students' motivation and efficiency.

Table 1
REACH model and Teacher Leadership

REACH model Our Leadership Behaviors Activities
1. We tried modifications in our classroom to help all our students
succeed. TPR
. . . 2. We seek out the best teaching practices and strived to implement | - Roleplay
cRr:Zﬁ;r:a:smg /Seek;lzg them in our classroom_. _ e Deba}te _ _
9 . - 3. We formally or informally conducted research using our students in | - Movie Discussion
?nzilggsm/g Innovative | qer to determine ways we could improve our teaching.

Effectiveness

1. Our relationship with our students was the most important factor in

Blended learning methods

/Becoming the best role their success. . . | Kahoot
model professional 2. We were responsible for the successes and failures of the students in | - Jamboard/Google
grothl and  kind- | our classroom. _ o _ . tools/
hearted’ / 3. We spent time thinking about What worked and What didn’t work in | - Edpuzzle
our classroom and made changes to improve our teaching.
1.  We strived to extend the successes and relationships we had with | Student-centered learning
Autonomy  /Getting our own students to all the students. methods
initiative and having 2. We spoke out about the needs of all students to make sure they were | - Speech _Conte_st
: addressed. - Book Discussion
independent  thought,

and responsibility/

3. We modeled reflection and improvement in our classroom.

- Movie Discussion
- Vocabulary
Challenge

Collaboration

/Promoting community
and interactive
communication skills. /

1.  We candidly shared our ideas about teaching and learning with each
other.

2. We shared teaching problems we have with other teachers in order to
gain from their insights.

3. Together with other teachers, we worked to create solutions to
problems.

Co-teaching /To work together
with groups of students; sharing
the lesson plans, organizing the
classroom, delivering knowledge,
and assessing students (Nissim,
Y., & Naifeld, E. 2018).

Honor /Demonstrating
integrity, honesty, and
professional ethics. /

1. We believed each other in this classroom are respectful of our opinions
and beliefs.

2. We felt supported in our work by each other.

3. We were happy to hear each other share different views from our own.

Co-teaching / To work together
with groups of students; sharing
the lesson plans, organizing the
classroom, delivering knowledge,
and assessing students. /

By using REACH model, we have achieved the way to help students build confidence to speak in the
classroom and participate in English class.
— The first is to build a supportive environment that encourages and rewards participation. This means, that
students will not feel bad about making mistakes. If they make a minor vocabulary or grammar mistake, the teacher
should ignore it. If we cannot understand what they are trying to say, we ask them to repeat their comment, in a way

that is encouraging.

— The second strategy is to build students’ confidence and make sure students know you do not expect perfect
English. This means that you do not correct every mistake they make. Instead, focus on the main idea of what they are
communicating. If you think a student has made a mistake that affects comprehension of meaning, then you can write
that down and either talk to the student after class or make a brief mini practice on that topic in future.
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Conclusion

Currently, it is possible to research the REACH model of how teachers influence others within their field of
educational instructions. Our research has showed that teacher leadership is critical for student achievement.

1. Teacher leadership is related to professional development that affect the classrooms.

2. Teacher leadership can successfully develop in education sectors.

3. Leadership does not only involve teachers based positions of power and authority formally, it also requires
a level of knowledge and skill.

4. The knowledge, abilities, and skills shown by teachers who positively influence students' learning in the
classroom.

5. The academic achievement of students is also improved by teacher leadership.

REFERENCES

1. ASVAB Career Exploration Program. (n.d.). https://www.asvabprogram.com/media-center-article/170

2. Badiali, B. (2018). Teacher leadership and student learning. In J. Hunzicker, Teacher leadership in professional
development schools (pp. 107-118). Bingley: Emerald Publishing Limited.

3. Calderone, S., Kent, A., & Green, A. (2018). Teacher leaders and student achievement: Can the dots be connected?
Revista Eletronica de Educagdo, 12 (2), 395-407

4. John William Triska. (2007) A Thesis. Measuring teacher leadership. Presented to The Faculty of Humboldt State
University. In Partial Fulfillment - PDF Free Download. (n.d.). https://docplayer.net/5683419-Measuring-teacher-leadership-john-
william-triska-a-thesis-presented-to-the-faculty-of-humboldt-state-university-in-partial-fulfillment.html

5. Merideth, E.M. (2006). Leadership Strategies for Teachers. Corwin Press.

6. Nissim, Y., & Naifeld, E. (2018). Co-Teaching in the Academy-Class Program: From Theory to Practical
Experience. Journal of Education and Learning, 7(4), 79. https://doi.org/10.5539/jel.v7

7. Sebastian, J., Allensworth, E., & Huang, H. (2016). The Role of Teacher Leadership in How Principals Influence
Classroom Instruction and Student Learning. American Journal of Education, 123(1), 69-108. https://doi.org/10.1086/688169

8. Shen, J., Wu, H., Reeves, P. M., Zheng, Y., Ryan, L., & Anderson, D. (2020a). The association between teacher
leadership and student  achievement: A meta-analysis. Educational Research Review, 31, 100357.
https://doi.org/10.1016/j.edurev.2020.100357

9. Teacher Leadership: Educators in Our Schools and Communities. (2023a, February 22). CU Online.
https://online.campbellsville.edu/education/teacher-leadership/

10. Warren, L.L. (2021). The Importance of Teacher Leadership Skills in the Classroom. Education Journal.
https://doi.org/10.11648/j.edu.20211001.12

Mamepuan nocmynun 6 peoaxyuro 10.04.24

POJIBb ITPENNOJABATEJIA JIMJIEPA B OBPA3OBATEJIBHOM ITPOLECCE

Barunvor Bagamxann OlyHYnMIT Msur’, MyHryH3ya Mbuacaiixan®
123 Monronbsckmit VYausepcurer EctectBennsix Hayk (Vman-barop), Monromnms

Annomayusn. Umobvl npocpammvl nedazocuyeckoeo 00pazo8anusi ObLiu POEeKMUSHLIMU, OHU OO0NHCHBL
sKIIOUAMb npenooasameieli 8 npoyecce 00yueHuss U NPenodaeanus 8 Kavecmee npogheccuonanos. s mo2o umoowvl
npenodagamenu MO21U GbINOJHAMb IUOEPCKUE U HACMABHUYECKUe DYHKYUU 6 CEOUX KIACCAX U COmPYOHUYamv ¢
VHUBEpCUMemamu, HeobXoo0uMo BKIIOYUMb 8 00PA306AMENbHbIL NPOYeCc Onvlm 00yHeHUsl, OCHOBAHHBIU HA NPAKMUKe.
Venex yuawuxcs 6 xnacce onpedensiemcst npenodasamensmu. Llens amoeo uccredoeanus — npooemMoOHCMpupos8ans
uoeio oepcmea nPenooasamens @ Kiacce u noKA3ams mo, KaK 9mo Ces3aH0 ¢ ycnesaemocmovio yyawuxcs. Ilomomy
umo xopowue npenooasamen O00JICHbL Oblmb audepamu Oisl Céoux yueHuko. IIpenodasamenu Oo0ndicHbl Oblmb
audepamu, NOMOMY 4mo Imu CHOCOOHOCMU He0OX00UMbL OJisL YAVHULEHUS NPENn00asanuusi 8 00pa30eamenbHoM npoyecce.
OmauyHble HA8bIKU YNPAGIEHUsL KIACCOM U CHOCOOHOCTIG MOMUBUPOBAMb YYAWUXCSL K YCNexy 6 yuebe — 9mo Kauecmed
npenooagamens auoepa.

Knrwouesvie cnosa: npoyecc npenooasanus u ooyyenus, sQpgexmugnvle nedazou, OOCMUNCEHUS YYAUJUXCH,
MOMUBAYUSL, NOJIONHCUMENLHOE GIUSHUE.
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VIK 371
®YHKIMOHAJBHOE PA3BUTHUE TYPU3MA JJISI JETEMR

HI.II. Kananpapos, yaurens @K u Cropra
Cpemnsis mxona Ne 19 (1. Tepmes), Pecrry6nmka V36ekucran

Aunomayus. Jlannas cmames paccmMampueéaem 3HAYUMOCMb (QYHKYUOHANLHO20 DA3GUMUL MYPUsMa Ol
Oemeil. B meii paccmampusaromcs Gaxmopei, cnocobcmeyiowue paseumulo mypusma cpeou oemet, a Makice
npeuMywecmea maxkoz2o euda omowixa O ux paszeumus. Takdice 6 cmamve paccMampueéaromcs 603MONCHOCHIU
VAVUMWEHUS. YCIOBULL U NPEONIONCeHUL ONsL Oemell 8 OMPACIU MypPusmd.

Kntouesvte cnosa: mypusm, @yHKyuoHanvHoe paszeumue, Oemu, OMObIX, pPA3GIEHeHUs, 00pPA306aHUe,
PazHoobpasue npedyioHceHUl.

OYHKIUOHANBHOE Pa3BUTHE TypU3Ma AJs AeTell SABISETCS aKTyaJlbHOW M Ba)XKHOW TeMOHl B COBpPEMEHHOM
obmectBe. C KaXIbpIM ToJJOM Bce OOJbIIEe POJMTENICH OCO3HAIOT, YTO TYpPH3M M MYTEUIECTBHS MMEIOT 3HAaYHUTEIIHHOE
3HAUEHME JUIS Pa3BUTHS M BocnUTaHus jaereid. [loaToMy Bce Oosibllie BHUMAaHUs YIENSETCS CO3/IAaHHMI0 M Pa3BHUTHIO
TyPUCTHYECKHX MPOrpaMM, CHENHATBHO-OPUEHTHPOBAHHBIX HA MIIAIINNA BO3PACT.

Jns moamepKKH SKOHOMHKH COBPEMEHHOTO OOIecTBa BAXHOW cdepoil NesTeNbHOCTH SBISETCS TYPH3M,
OpPHEHTHPOBAHHBI Ha YBEIMUYCHHE OJaronoiydusi HaceJeHHs, OOOTalleHWe >XM3HEHHOTO OIbITa W 00pa3oBaHHUE
Mosofexu. [lyTemecTBrs IMIKONBHUKOB MOJ PYKOBOJACTBOM HHCTPYKTOPOB TYPHCTHYECKUX AreHTCTB IPECTABISIOT
€000 BO3MOKHOCTh OTZbBIXa, PAa3BUTHS U PACIINPEHUS TOPU30HTOB B BO3PACTE OT CEMH JI0 CEMHAALATH JIET. Y YUTENb
M3 IIKOJIBI TAaKXKe MOXKET BBICTYNATh B POJIM HACTaBHHMKAa M OpraHM3aTopa Typa, CIIOCOOCTBYS POCTY 3aHATOCTH U
MIPUBJIEKATEILHOCTH CTPAHbI HA MEeXKAYHApOJHOU apene [1].

VIHHOBAaIIMOHHOE HAamNpaBlIeHHE JETCKOro TypH3Ma — KBECT-TYpH3M, Habuparoliee MOMYJISIPHOCTh Cpeau
LIKOJILHUKOB U MoJioJiexxu B Poccnu. Kakzplid ro 3T0 HamnpaBieHUE 3BOJIIOLHOHHUPYET, MpUoOpeTas HoBble (GopMBbI 1
TeMbl. Pa3paboTka peKOMEHIAlMi IO Pa3BUTHIO JETCKOTO TypH3Ma M €ro BO3MOXKHOCTeH B Poccuu sBisercs
OCHOBHBIM OOBEKTOM JIAHHOTO HWCCIeAOoBaHUs. J{si JOCTHM)KEHHS TOCTABJICHHBIX LieJICi MCIIOIBb30BANINCH Pa3IHYHbIC
TEOpEeTHUYECKHE U HayYHbIE METOAbI, TAKHE KaK a0CTpaKnus, KiacCu(HUKALH, SKCIIEPUMEHT U SKOHOMHYECKNH aHaNn3,
OCHOBaHHBIC Ha aHAJIN3€ JIUTEPATYPhl U HAOIIOICHUSX.

Poccnst, Mo MHEHHMIO CIIEIMAINCTOB, 00JIaaeT YHUKAIbHBIMU MPEUMYIIECTBaMH B chepe TypusMa, KOTOpPbIE
MOTYT TIPHUBJIEYb KaK MECTHBIX, TaK 1 HHOCTPAHHBIX MOCETUTENECH. DTH (aKTOPHI ABIAIOTCS KIIFOUEBBIMH U Pa3BUTHUS
Pa3sHOOOpa3HbIX TYPUCTHYECKHX HAIlpaBJICHUH, OXBATHIBAIOIIMX Pa3WYHbIC KATETOPUU MyTelnlecTBEHHHKOB. OKoio
60% TypuCTCKHX NakeToB H3 Poccum OTHpaBiAIOTCS 3a TPaHMIly, YTO CO3Ja€T KOHKYPEHIUIO JUII MECTHBIX
TYPUCTHYECKUX KOMIAHUU. TeM He MeHee, 3TO YKa3bIBAa€T Ha CHJIbHBIA CIPOC, KOTOPHIH MOKHO NEpEHANpaBUTh Ha
BHYTPEHHHUII PBIHOK ITyTeM CO3/IaHUS MPUBIICKATEIbHBIX MPEIoKeHuid [3].

Poccus 3anmmaer 10 u 4 MecTa B MUPOBOM PEHTHHIE IO KOJHYECTBY OOBEKTOB BCEMUPHOTO HACIEIHS U
00bekToB BceMupHoro mnpupoaHoro Hacienuss FOHECKO coorBercTBeHHO, obnmamas 18 u 11 oObektamu. B
«Crtparerun pa3Butusa TypusMa B Poccuu no 2035 rozma» oTMmeuaercs, UTO CTpaHa COXpaHSIET MOTEHIHAT YBEIHYUTh
MPUTOK BBE3/IHBIX TYPUCTOB HA MUPOBOM pbIHKE. [IJIsi 3TOr0 Ba)KHO aKTUBHO (DOPMHPOBATH HOBBbIE OOBEKTHI B CIIHCKE
BCEMHPHOT'O Haclle[s, a TAKXKe pa3BUBATh AETCKUH TypH3M M M3y4aTh OOraTyro NCTOPHIO CTPaHBI U ee pernoHos. [1o
JaHHbIM BeemupHoii Typuctckoit opranuzauuu, Ha 100 xuteneit Poccust B 2022 rony npuHsiia 17 Bbe3IHBIX TYpUCTOB,
yto ycrynaer CoenunenHsiM Lltatam Amepuku, Ucnanuu nu @paHium, KOTOpble NPUHSIN COOTBETCTBEHHO 54, 261 u
309 typucros.

B 2035 romy MBI IpeABHIUM 3HAYMTEIHFHOE MOBHIIICHHE 00beMa TYpUCTCKOW nHAycTpun B Poccuu mo 16 306
MUUIMAapAoB pyo6uneil. Takke rIaHUPyeTCcsl yBEIMYHUTh OoJiee YeM B JIBa pa3a KOJMYECTBO BHYTPEHHHUX TYPHUCTUUECKHX
MOE3/I0K Ha OJHOTO >KHTess cTpaHbl. CTpaTerws HampaBieHa HAa COBEPIICHCTBOBAHHE BHYTPEHHETO M BBHE3THOTO
Typu3Ma dYepe3 CO3JaHWe YCIOBUH MJs MPOJBIDKEHUS KAYeCTBEHHOTO TYPUCTHYECKOTO MPOAYKTa HAa MECTHBIX H
MHpPOBBIX pBIHKaX. OMHOW W3 TJIABHBIX 3a/a4 TakKXkKe SBISIETCS yBEIMUYCHHE COIMAIBHOW 3HAYMMOCTH Typu3Ma M
MOBBIIIICHUE JTOCTYITHOCTH TYPUCTHUECKUX YCIYT JUTS BCEX JKUTEINeH cTpaHsl [2].

Jlst nocTrKeHHs TIOCTaBJICHHBIX Teneld kK 2035 rogy — yBennueHus SKCIOpTa TYPUCTHIECKUX yciayr P®D ¢ 8,9
MUJUIHap/a A0JIIapoB 10 28,6 MUuInapaa A0J1apoB M YTPOSHHE MHBECTHUIMH B TYPH3M - HEOOXOANMO COOIIOATh Psilt
MPHUHIUIOB, OMNPEACISIONUMX BaKHOCTh pa3sBUTHA Typu3Mma B Poccun. B ducne 3THX HNPUHIUNOB - KOMIUIEKCHBIN
HOJAXOA K Pa3sBUTHIO HMHIYCTPUH, YUYUTBHIBAIOIIUM pa3IUuYHBIE aCHEeKThl BKIOYas HKOHOMHMYECKHE, COLMANIBHEIE,
KyJIBTYpHBIE W JKOJIOTMYECKHE, a TaK)Ke aKTHBU3AlMsA POJM Typu3Ma B (POPMHPOBAHMHM IMATPHOTHYECKUX YYBCTB,
00pazoBaTeIbHOM MPOLECCE M PAa3BUTHH KyJIbTYpHO-HPABCTBEHHOI'O ITOTEHIMANA HAceJIeHHs] perHoHoB Poccuiickoit
Odenepanuu.

Jis ycmenmtHOTO pasBUTHA Typu3Ma B Poccum HE0OXOAMMO YYHTHIBATE MEXKYJIBTYPHOE B3aUMOCHCTBUE,
MEXPETHOHAIBHBIE CBS3M W TECHBIE OTHOWICHWS HAa MEXIyHapoIHOM ypoBHE. DopMHpOBaHHE TYPHCTUYECKOTO
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IPOJYKTa CTPaHbl JOJDKHO OCHOBBIBATHCS Ha NMPUPOJIHOM, KYJIBTYPHOM M 3THHYECKOM MHOT0O00pa3Hu €€ pEernoHOB.
[Tpu rulaHMpOBaHWY Pa3BUTHS TypH3Ma HEOOXOAUMO yIeNsiTh BHUMaHUE MUHHMHU3AIMU OTPULATEILHOTO BO3EHCTBHS
Ha OKPYXAaIOUIYI0 MPUPOJIY, YUETY SKOJOIMYECKUX, COLMOKYJIbTYPHBIX PHCKOB M obecredeHuio OezomacHocTu. Jlis
PELICHUs 3THX 3aJlay CIEUAIUCTHI B 00JaCTH TypH3Ma JOJKHBI CTPEMUTHCS K pa3pabOTKe MHHOBAIIMOHHBIX MOAX00B
B 00pa30BaHMU W BOCIUTAHUM JETEH, YTO MOXKET CTaTh KIIOUEBBIM (PaKTOpoM B pa3BUTHH cepbl. OIUH M3 TaKHX
WHHOBAIMOHHBIX ITOJIX0JIOB — AETCKUI TYPU3M C HCHOJIb30BaHUEM KBECTOB U MHTEPAKTUBHBIX TypoB [4].

OyHKINOHAIBPHOE Pa3BUTHE Typu3Ma Ul JeTeil OCHOBBIBACTCS HAa HECKOJIBKMX KIFOUEBBIX aclekrax. Bo-
MIEPBEIX, 3TO obOecriedeHnue 0e30macHOCTH u KoM(opTa NeTeld Bo BpeMs myTemecTBHA. OTBETCTBEHHBIE OIEPATOPEI
TyPUHAYCTPHUHU 00s3aHBI CO3/1aBaTh YCJIOBHS, KOTOPBIE OTBEYAIOT BHICOKUM CTaHAAPTaM 0€30IIaCHOCTH. DTO BKIIIOYACT B
cebs mpoBepKy KBamupukanmuu U TMpodecCHOHATM3Ma IIepCOHalla, WCIOJIB30BAHHE HANEKHOTO O0OpYyNOBaHUS U
TPAHCIIOPTA, a TAKXKe 00ecIeueHNEe MEANIIMHCKON TIOMOIIH B CITydae HEOOXOIMMOCTH.

Bo-BTOphIX, (pyHKIMOHANBHOE pa3sBUTHE TypH3Ma IS ICTEH NpeoycMaTpUBAET CO3JaHHE HHTEPECHBIX H
oOpa3oBarenbHBIX mNporpamMm. JleTh BOUTBIBAIOT HWH(OPMALMIO W y4yaTcsi 4epe3 WUrpy M B3aUMOJCHCTBHE C
OKpyXaromuM MUpoM. [loaToMy TypucTHUECKHE MapLIpyThl W OKCKYPCHH JOJDKHBI OBITH IPOPAa0OTaHBI C YYETOM
BO3PACTHBIX 0COOCHHOCTEH JieTeil u X nHTepecoB. OpraHu3aTopbl TYPUCTUUECKUX IPOrPaMM JOJDKHBI IIPEAOCTaBIISATH
BO3MOXKHOCTh JUISi aKTUBHOTO Y4YacTHsl JETell B pa3IMYHBIX MEPONPHUATUAX, WTpaX M MacTep-Kilaccax, 4ToObI
MOCEIIEHNE HOBBIX MECT CTaJIO [T HUX MHTEPECHBIM U 3aIIOMHHAIOIIIUMCS OIBITOM.

Kpome Toro, pyHKIMOHABHOE pa3BUTHE TypHU3Ma JUlsl JIeTell TakKe BKIIOYAeT B ce0sl pa3BUTHE COLMAIIbHBIX
HaBBIKOB M B3amMmopeicTBus. [lyTemiecTBUS IaiOT IETAM BO3MOXKHOCTh ITO3HAKOMHTBCS C Pa3sHBIMU KYJIbTYpaMH,
TpaguIusiMu 1 oObr9asiMu. [logoOHOE B3aMMOIEHCTBHE ¢ POBECHHUKAMHU W MPEACTABUTENSIMHA APYTHX CTPAaH ITOMOTAeT
JIETSIM HaJIaUTh MEXIMYHOCTHBIC OTHOLICHNUS, PA3BUTh TOJCPAHTHOCTD, IIOHAThH 3HAYCHUE TOJICPAHTHOCTH M YBAXKCHUS
K Ipyrum [5].

Takum 00pa3oM, (QYHKIMOHAIPHOE pa3BUTHE Typu3Ma Ul AETeH HMEeT OrpOMHBIM MOTEHHWal AN HX
pa3BuTHs U oOpazoBaHus. OTBETCTBCHHBIC OpraHHM3alldd, PabOTalOIIME B 3TOM OOJACTH, MOJDKHBI OBITH TOTOBBI K
MPE/IOCTABIICHUIO 0E30MaCHBIX YCJIOBUI, HMHTEPECHBIX W 00pa30BaTEeNbHBIX MNpPOrpaMM, a TaKXKe COJEHCTBOBATH
Pa3BUTHIO COLMANBHBIX HABBIKOB JeTed. Tombko TakuM oOpa3oM TypusM AN JeTed cTaHeT AeHCTBUTEIBHO
3¢ PEKTUBHBIM UHCTPYMEHTOM JJIsl UX ITOJIHOLEHHOTO Pa3BUTUS U GOPMHUPOBAHUS JINIHOCTH.
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FUNCTIONAL DEVELOPMENT OF TOURISM FOR CHILDREN

Sh.Sh. Kalandarov, Teacher of Physical Education and Sports
Secondary school No. 19 (Termez), Republic of Uzbekistan

Abstract. This article examines the importance of functional tourism development for children. It examines the
factors contributing to the development of tourism among children, as well as the benefits of this type of recreation for
their development. The article also discusses the possibilities of improving conditions and offers for children in the
tourism industry.

Keywords: tourism, functional development, children, recreation, entertainment, education, variety of offers.
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Medical sciences
MeauumMHCKHE HAYKH

V]IK 61

COCTOSTHUE 3YBOYEJIIOCTHOM CUCTEMbI MHOCTPAHHBIX CTYJIEHTOB
ABUATCKOI'O MEJJMIIUHCKOI'O HHCTUTYTA um. C. TEHTUILIEBA
(HA IPUMEPE CTYJIEHTOB U3 UH/IUU U TAKUCTAHA)

.M. Jleby3os’, T.T. Cesnues’, bI.H. Hypaanos®, Myxamman Mukas’
mpernoaBaresb Kadeapbl CTOMAaTOIOIHYCCKUX TUCIIUILIHH,
2 JIOKTOP MEIUIIMHCKUX HayK, mpodeccop Kadeaphl CTOMATONOTHUCCKUX IUCITUTIINH,
mpernogaBaTes Kadeapbl MOpHOIOTHIECKUX AUCITUTUTHH,
4 CTYACHT 3-TO Kypca CTOMaTOJIOTHIECKOTO (haKyIbTeTa
1234 Anyarckuit Menumuacknit UactutyTt mM. C. Tentumesa (Kanr), Keiprezcran

Aunomayua. B Hacmoswel cmamve asmopvl paccMampusdaronm CoCMosHue OpeaHo8 U MKAHel
3Y004entoCMHOU cucmemsl y CmyOeHmos u3 0aibHe2o 3apydedxcos, npubvieuiux 6 Keipevizckyro PecnyOauky c yenvio
nonyuenust gvicuie2o 06pazoganus. Mzmenenus cocmosnusi 3y004eI0CmMHON CUCMeMbl MO2Yym OblMb KAK OMOeNbHOl
Ho30n02Uel, MaK U Oblmb NPOAGIEHUAMU COMAMUYECKUX 3A00Ne8AHUL, UMO MOJCEm He2amueHo Ompasumvcsi Ha
npoyecce obyuenus u odbuecomamuiexom cocmosinuu 6 6yoywem. Cmyoenmol 051 NOTHOYEHHOLO YCEOCHUS. SHAHUL U
NPAKMUYECKUX HABBIKOS, OOINHCHbL HAXOOUMbCS 8 ONMUMATbHBIX PUIULECKUX U NCUXOIMOYUOHATbHBIX KOHOUYUSX, YN0,
8 €801 0uepedb, Modcem Obimb 3ampyOHEHO PAOOM (PaKkmopos: zeocpaguyeckas OmMOANeHHOCb OMHOCUMENbHO
npeovlOyuie20 MeCma HCUmenbCmed, CMeHA KIUMAmu4ecKux ycio8ull, CMeHd Ydco8blx NosAco8 npu nepeieme/nepeesoe,
aoanmayus K MECMHOMY A3bIKY U KYJIbiype No8e0eHUs, U3MEeHeHUe PAYUOHA NUMAHUS U COYUATbHO-ObIMOBIX YCI08ULL,
cmpeccosbie cumyayuu u aoanmayus 60 pems ooyuenus [1].

Knroueevie cnosa: cmyoenmvl, UHOCMPAHYbL, NOJIOCMb PMA, CMPecc, 2ucueHa NONOCMuU pmd, Numatue,
Kapuec, 2uHzuum, 3a0071e6aHuUsl.

Beenenne. Ha cerommsmamii nens Keipreisckas PecrmyOnmka okaspiBaeT 00pa3oBaTelbHBIE  YCIYTH
HWHOCTPAHHBIM CTYyJEHTaM M3 ONMKHEro M AajbHero 3apybexss. Ilo nanaeiM Harcratkoma Keiprezckoit Pecry6mmku
Ha mauano 2021/2022 y4e6HOro roja B BBICHIMX NPO(PECCHOHANBHBIX YUEOHBIX 3aBEACHHIX PECIyONIuKu 00yd4aaoch
0KO0JIO 83 THICSY MHOCTPAHHBIX CTYACHTOB, WK OoJiee 35 MPOIEHTOB B 001meM uucie ooydaBmuxcs. TeHaeHIus pocTta
yucna 00y4yaBIIMXCsl HAOJIOIAETCs TAKOKe Cpein CTyAeHTOB u3 ctpad BHe CHI', 10715 KOTOPBIX 332 MCTEKIIHNE MSATh JIET
yBEJMYMIIACH ¢ 8 10 24 ThICAY YeoBeK, wiu B 2,7 pasa [8].

B nactosiee Bpemst OOJBIIMHCTBO HCCIENOBaTelIel OTMEYAIOT HU3KUH ypOBEHb TMTHEHBI IOJIOCTH pPTa Y
CTY/IEHUECKOI MOJIOAEXKH, YTO B CBOIO OYEPE]b BHI3BIBAET BHICOKYIO PaclpoOCTPaHEHHOCTh M MHTEHCHBHOCTH Kapueca
3y0O0B, a TaK)Ke BBISBISFOTCS IPH3HAKH MOpaXKeHHs TKaHel mapononta [4, 5, 9].

Kak momaraioT cCrenuaiucThl, OpraHM3M MOJIOABIX JIIOJEH dalle IOABEPKEH BIMSHHUIO BCEBO3MOXHBIX
9K30TEHHBIX W DHIOTEHHBIX (AKTOPOB, UYTO MPUBOAMT K TOBBIIIEHHIO CTATUCTUKH CTOMAaTOJIOTHYECKOH
3aboneBaeMocTi. Ha cocTosiHHE CTOMAaTOJIOIMYECKOTO 37I0POBhS CTYACHTOB HEOIAarompHUATHBIM 00pa30M BIHSAIOT Kak
MEIMIUHCKHUE, TaK U COIHUAJIbHBIE (aKTOPHI: IMUTAHHE C BBICOKMM COJEpPXKAHHWEM YTJIEBOJIOB, HU3Kas MEAMIIMHCKAs
IPaMOTHOCTh OOYy4alOIMMXCs, HHU3Kas IOCEHIAeMOCTb CTYACHTAMHM MEIUIIMHCKHX OCMOTPOB, OTCYTCTBHE CaHAIUU
MOJIOCTH PTa, HEPETYIISIPHOE TPOBECHIUE MPOPUITAKTHICCKUX MEPOTIPUATHH, He3HAHME TEXHUKH YUCTKU 3y00B [2, 3].

Nwmeetca nabOpManys 0 TOM, YTO HAPYHICHHUS CTOMATOJOTMYECKOTO 3I0POBBS CHIDKAIOT KAueCTBO KH3HH
cTyneHToB. I1o JaHHBIM HEKOTOPHIX aBTOPOB [6], 6osee 40 % CTYIEHTOB By30B HMEIOT CTOMATOJOIHYECKUE POOIIEMBI,
OTpHIIATEJIFHO BIIMSIONIME Ha KauyecTBO MX OJKU3HM. [lpm jedexrax 3y0OYeNIOCTHON CHCTEMBI HapyIIaloTCs
KOMMYHUKAaTHBHBIE BO3MOXKHOCTH OOYYalOIIMXCS, BO3HUKAIOT Je(PEeKThl peyd M KOCMETHYECKHE MpOoOIIEeMBI,
MOSIBIIIETCA 3alax U30 PTa, YTO OTPa)KaeTCsl HAa )KU3HEHHON aKTUBHOCTH M MOLIMOHAIBHOM COCTOSIHUM CTYAEHTOB [10,
11].

B cBs3M C BBINIECKa3aHHBIM CYIIECTBYET HEOOXOIMMOCTH pPa3pabOTKM KOMIUIEKCHOW CHCTEMBI JieueOHO-
NpOoQHIAKTHYECKUX MEp MO YKPEIJIEHHI0 CTOMATOJIOTMYECKOTO 3/J0POBbs ydyalleHcs MOJIOAEKN C YIETOM KpUTEpHEB
3¢ HEeKTUBHOM TTPOPUITAKTHKH 3a00JICBaHNH TBEP/IBIX TKaHeH 3y60B [7].

© Jleby3oB N.1., Censrines T.T., Hypnanos bL.H., Myxamman Umxas /
Lebuzov L.1., Selpiev T.T., Nurlanov Y.N., Muhammad ljaz, 2024
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ean uccienoBanus:

1. I/I3y‘H/ITL CTOMATOJIOTUYCCKOC 3J0POBLC CTYACHTOB W IIOKa3aTb €ro BJIUAHUEC Ha Ka4€CTBO JKU3HU

00yJaroIuXCs.
[ToBbIIIEHE MOTHBAIMH CTYJICHTOB K M3Y4YEHHIO CTOMATOJIOTMYEeCKON CIIEIIMANEHOCTH
Pa3BuTne MaHyallbHBIX HABBIKOB CTYACHTOB

Pa3BuTne KIMHUYECKUX HABBIKOB CTYACHTOB

COop cTaTHCTHYECKNX JaHHBIX O COCTOSHUH 3yOOUETIOCTHONW CHCTEMBI CTYICHTOB
Ot1paboTka peabHbIX KIMHHYECKHX CHTYalui B GopMaTe «IOKTOP-NaLleHT

ok wm

MaTepnamﬂ u Metoabl. B mepuon ¢ 7ro mo 9e mexabps 2023 roma Ha Kadempe CTOMATOIOTHIECCKHUX
JUCLUIUIMH  A3UAaTCKOr0 MEIUIMHCKOTO WMHCTUTYTa OBUI IPOBEJCH MOTHUBALMOHHBIA MPAKTHKO-KIMHUYECKHN

workshop, B xome koTOporo OBUIH COOpPAHBI

CTaTUCTUYICCKUE JaHHBIE W TIPOBEIACHBI

npogeccHoHaIbHBIE

THTHEHUYECKNE MIPONEAYphl, HAPaBICHHBIC HA CAHAIMIO IOJIOCTH pra. OOBEM BHIOOPOYHON COBOKYITHOCTH COCTABHUII

200 gen.

ABTtopamu Obla paspaboraHa kapTa cromarosiormdeckoro OojpHoro (Puc. 2), B KoTOpodl 0TOOpakeHbI
KaJ0oOBbl MAlMeHTa W TaKHe JIaHHbIE KaK: BO3pACT MAalMEHTa, ajuIeproJIOrMYeCcKUil cTaTyc, MMEIOIINEcs COMaTHYECKHe
3aboJieBaHus, IPUHIMaeMble rpernaparsl. Bee npuBeaeHHbIe pakTOpPbl MOTYT OKa3bIBaTh MPSMOE HIIM OIIOCPEIOBAHHOE

BJIMSIHHE Ha COCTOSIHUE OPTaHOB M TKaHeil 3y00UYeOCTHON CUCTEMBI.

B xoze uccnenoBanus ObUTH TOTYYCHBI CICAYIONINE CTATUCTHYCCKUE NaHHbIe(Tab. 1):
O6caenosannbie: 200 yeoBEK

3aboneBaHUsA/TIPOOTICMET:

T'uarusut: 60 genosexk (30%)
Kapuec: 70 uenosex (35%)
3yOHble oTioxeHus: 47 genosek (23.5%)

Bbonb: 82 uenoseka (41%)

KpoBotounBocTs: 59 uenosek (29.5%)
HenpusrtHeiii 3anax u3o pra: 59 yenosek (29.5%)
Jpyrue nokasaremnu:
3noposeie: 40 yenoBek (20%)
BeiBoabI:
Kapuec sBsercs Hanbosiee pacpocTpaHEHHOM IpoOsieMoit cpean obcnenoBanHbIX (35%).

Bonb (41%) u ruarusut (30%) Taxke SBIAIOTCS JOCTaTOYHO PAaCIPOCTPAHECHHBIMH.

3yOHble oTaoxeHH (23.5%) 1 HenpUATHBIHN 3amax u3o pra (29.5%) Becrpeuarores slightly less frequently.
20% o0ciefoBaHHBIX HE MMEJIN HUKaKUX MPOo0JIeM ¢ 3y00UYeIFOCTHON CHCTEMOHA.

Tabnuya 1

KoJimuecTBeHHBbIE M KAUeCTBEHHbIE NOKA3aTeJIN 3200/1€BAEMOCTH MOJOCTH pTa 00C/1eI0BAHHBIX CTYACHTOB

Nationality §
(CpasknancT = 8 = o
BO) £ = 2 2
% = € z
><
2 | g = ) g
£ = g ~ = % =
2 = o = = £ o)
= =) ~ 3 Q 5} < =
= ot Q =} ] o=t 7 T O
O = o V) a = = D
= [ = S - = £ = 'g a
e |z 5 N 2 g g 3 ¥ 5
o = ~ a g g = S 2 ] Ec o
o = = = 2] = 3 < £ B E2E
= =) 2 3 = B o o g sE%
g | s 5 = 5 2 & 22 5 SE 3
= O O O o m X m £ o xS 2
India 120 | 25 40 24 42 27 27 25 IIpodeccronans
(W must) Has THTHEHA U
IOMOHPOBaHUE
Pakistan 80 35 30 23 40 32 32 15 IMpodeccuonans
(Takwucran) Has THTHEHA U
I0MOHpOBaHUE
Total 200 | 60(30%) 70(35%) | 47(23.5%) | 82(41%) | 59(29.5%) | 59(29.5%) | 40(20%)
(Hroro)
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JabonesaHue/npobnema Konwuectao mon MNMpouedr

TaHrnenT B0 30% Pacuetr NpOLHCHTORB IO pe3yiabkTaTamM OGCHEJIOBRHHSI:
Kapuec 70 35%

dnopoBsie
ByGHLIS OTNOMEHIA 47 23.5%

9.6%

Bone 82 41%
KpoBOoTONMMBOCTE 59 29.5%

HenpuAaTHLIA 3anax M3o ¢ 509 29.5%, HenpuarH
Jnoposie 40 20%

Puc. 1. Pacuém npoyenmos no pezynrvmamam 00c1e008aHust

DENTAL HEALTH HISTORY

BASIC INFORMATION
PATIENT NAME:- AGE:-
Address:- CONTACT NO:-
DENTAL HISTORY
REASON FOR TODAY VISIT-
DENTIST NAME:- CONTACT NO--
DATE OF LAST DENTAL CARE | DATE OF LAST DENTAL X-RAY | FLOSSING BRUSHING

Select any of the following problems you have or have had

[ Bad Breath O Grinding Teeth O Sensitivity to Sweets
[0 Bleeding Gums [J Periodontal Treatment [J Sensitivity when Biting

[J Clicking or Popping Jaw [J Sensitivity to Hot [ Sores or Growths in Your Mouth
O] Food Collection Between Teeth [] Sensitivity to Cold  [J Loose Teeth or Broken Fillings

LISTANY CURRENT MEDICATION LISTANY ALLERGIES
Medical history FORANY PROSLEM OONTACT US -
Hepatitis [JYes |No Blood diseases [ ]Yes! |No
HIV/AIDS []Yes[ ]No High blood pressure [_]Yes|_INo
i : = Heart problems [_]Yes|_|No
Gastro-intestinal problems []Yes[ |No
Diabetes [ ]Yes |No Asthma [JYes|_|No
Upper right 22 Upper left DIAGNOSIS:-
quadrant = 23 Quadrant
16 (!'3,
7 5
L €3))
a8 TREATMENT:-

Lower right / 1 W A Lower left
quadrant canines incsors canines  quadrant

Signature of Patient:-

Puc. 2. Kapma cmomamonocuyeckozo 60161020
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Pexomenmanmum:

Pa3paboTars mporpammy mo npouIakKTHKE CTOMATOJOTHYCCKUX 3a00JIeBaHMI JJIs1 HHOCTPAHHBIX CTYICHTOB.
Peanu3arust mporpaMMbl O3BOJIUT MOBBICUTH KAYECTBO JKU3HU MHOCTPAHHBIX CTYACHTOB U YIYUIIUTh UX aalTaluio K
HOBBIM YCIIOBHSIM KH3HH.

IToBblmIeHNE YPOBHS OCBEIOMIIEHHOCTH CTYACHTOB O BaKHOCTU TMTUEHBI TTOJIOCTH PTa.

IIpoBOaUTH peryssipHble OCMOTPHI U CAaHAIIMIO MOJOCTH PTa.

JlonoJIHUTE/IbHbIE CBEAEeHHS:

B uccnenoBanun npunsau yuactue 200 cryaenroB u3 Unnun u [lakucrana.

HccrnenoBanme mpoBOIMIIOCh Ha 6a3e A3HaTCKOTo MeAUIIMHCKOTO HHCTUTYTa UM. C. TenTumesa.

3akjiouenne.

AHanu3 MOTyYeHHBIX JAHHBIX IO3BOJIAET CAETATh BBIBOJ, YTO CTOMATOJOTHYECKOE 37I0POBBE CTYACHTOB B
IIEJIOM MOKHO OIIEHUTH KaK yIOBIECTBOPUTEIIHHOE.

BonpmHCTBO 00CIEIOBAHHBIX OOpAIAIOTCS K CTOMATOJOTY TOJNILKO B CIlydae OCTPOM HEOOXOIMMOCTH, HE
MIPOSIBJISISL TIPU 3TOM OCOOOW TPEBOTH 3a COCTOSIHHE CBOMX 3y0OB. B I1e71oM, CTyEHTBI COOMIOAAIOT MpaBUiia THTUCHBI
moJiocté pra. CTOUT OTMETHTH, YTO 3J0POBbE 3yOOB M MOJIOCTH PTa SBJISIETCS HEOTHEMIIEMOU YaCThIO OOIIETO 3I0POBBS
YeJIOBEKa.

Ha Hero BiusieT MHOKECTBO (PAKTOPOB, TAKUX KaK:

Menuko-610JIorHuecKrue 0COOEHHOCTH.

O06pa3 XU3HU.

CurcTeMaTHIecKoe UCTIOIh30BaHUE CPEICTB TUTUEHEI TIOJIOCTH PTa.

B cBow ouepenmp, 3CTETHYECKOE COCTOSHHE 3yOOB W OTCYTCTBHE IIPOOJIEM C PEUYBI0, OOYCIOBICHHBIX
CTOMATOJOTHIECKIMH 3a00JIeBaHUSMH, HATIPSAMYIO BIHSIOT Ha CONMANBHOE OJIaromorydre YeloBeKa.
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STATE OF THE DENTAL SYSTEM OF FOREIGN STUDENTS
OF THE ASIAN MEDICAL INSTITUTE NAMED AFTER S. TENTISHEV
(BY EXAMPLE OF STUDENTS FROM INDIA AND PAKISTAN)

I.I1. Lebuzov?, T.T. Selpiev?, Y.N. Nurlanov®, Muhammad ljaz*
! Lecturer of the Department of Dental Disciplines, > Doctor of Medical Sciences, Professor of the Department of Dental
Disciplines, ® Teacher of the Department of Morphological Disciplines, 43" year Dental Student
12345 Tentishev Asian Medical Institute (Kant), Kyrgyzstan

Abstract. In this article, authors consider the state of organs and tissues of the dental system in students from
non-CIS countries who arrived in the Kyrgyz Republic with the aim of obtaining higher education. Changes in the state
of the dental system can be either a separate nosology or manifestations of somatic diseases, which may negatively
affect the learning process and the general state in the future. For students to fully learn knowledge and practical skills,
they must be in optimal physical and psycho-emotional conditions, which, in turn, can be hampered by a number of
factors: geographical remoteness relative to the previous place of residence, change in climatic conditions, change in
time zones during flight/relocation, adaptation to the local language and culture of behavior, change in diet and social
conditions, stressful situations and adaptation during training [1].

Keywords: students, foreigners, oral cavity, stress, oral hygiene, nutrition, tooth decay, gingivitis, diseases.
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VK 502/504
UCCJEJOBAHUE MUKPOILJIACTHUKA B BOJAX PEKM KYBAHDb

$1.M. Ba0opbIKHH, yYeHUK 7 Kjlacca
Hexommepueckoe 00pa3oBaTeIbHOE TAPTHEPCTBO
Cpennss obmeobpa3oBarenpHas mkona "HOBATOP" (Kpacromap), Poccuiickas @enepartust

Annomauyus. B cmamve paccmompeno ucciedosanue sazpssuenust Muxponiacmuxom pexu Kybano 6 3one eé
npomexanust 8o3ne 2opooa Kpacnooap. Hcciedosanusi GolNOMHAIUC 8 PAMKAX UKOTIbHOU NPOEKMHOU 0esimelbHOCIU U
YaCmMuuHO OONOIHsem pabomvl NO UCCIEO08AHUIO 3azpA3Henus Mukponiacmukom pexu Kybamuv. Hzyuenue
MUKDONAACMUKOBO20 302PAZHEHUST SGISACMCS HA Ce2OOHAWHUL OeHb KpAauHe aKMYAanibHbiM U GAJCHBIM, NOCKOAbKY
MUKDONAACMUK ~ NPUSHAH HOBbIM ONACHbIM  3azpa3Humenem okpycaiowel cpedvl. Mukponiacmux wupoxo
pacnpocmpanen 6 OKpyosicaroujell cpede, GKIOUASL 6030VX, 600y u nougy. OH npUCymcmeyem 6 CAaMbIX PA3HbIX
obvexmax, om 00excobl 00 KOCMEmuKu, U e20 KOJIUYecmeo 8 npupooe NocmosHHo yeenuyusaemcs. Ilonadas 6
OKPYIHCAIOWYIO CPEDY, MUKPONIACTUK OKA3bIGAEM He2AmUGHOe GIUAHUE HA OUOIOSUYECKUE CUCTNEMbL U IKOCUCTEMbL 6
yenom. On Modicem HAKANIUBAMBCI 8 OP2AHUSMAX, HAPYULAMb UX MEMAabOoaU3M U nPugooums k cuberu. Muxponiacmux
MAKICe MOJNCEN NPOHUKAMb 68 OP2AHUZM YeN06eKa epe3 nuwy, 600y u 6030yx. Eeo onumenvnoe 6030eticmeue modicem
npueecmu K paziudiblM 3a001e6aHUsIM U HAPYWEHUSIM, GKIIOYAsl NPOOLeMbl ¢ UMMYHHOU CUCMEMOU, CepOeyHO-
cocyoucmvle 3a001e6anust U 0adce OHKONIo2uI0. Llenvlo ucciedosanust s6asemcs OYeHKA 3a2Pa3Herus MUKPONLACHUKOM
peku Kybans 6 patione copooa Kpacnooapa. Oyenka npou3gooumcs ¢ unmepnoaayueli OmoopanHelx npod 8 npouiom
200y Ha nasidce cm-yuvl I onybuykas nedaneko om ycmos pexu Kyoano.

3aoauu:

Buibop npogpuneii ombopos npob 600bL u OOHHLIX OMIAONHCEHUI,
Omb60op npob 6006l U OOHHBIX OMILONCEHU NO NPOPUILSIM,
Ksapmosarnue npo6 donnvix omnosicenuil,

Tlooeomoexa npo6 80061 0151 uCCrEO08ANUL,

Tlooeomoexa npob 0OHHbIX OMA0INCEHUL 1 UCCIe008AHULL,

o [louck MUKPONIACMUKA 8 NOO20MOBNIEHHbIX NPoOAx 800bl U OOHHBIX OMIONCEHUN NOO MUKPOCKONOM C
npUMEHEeHUeM 8UOUMO20 C8ema U YIbmpaguonema.

Knouesvie cnoea: Mukponiacmux, sK0a02usl, 3a2psisHeHUe OKPYICAIOWel cpeobl, CUNMEMUYecKue noaumepbl.

BBEJIEHUE

IImacTHKM WM TIACTMAcChl — 3TO MaTEepPHAaJbl, KOTOPBIE CO3MAIOTCA M3 CHUHTETHYECKHX WM IMPUPOIHBIX
BBICOKOMOJIEKYJISIPHBIX COeTUHEHU (monmumepoB). Marepuaisl Ha OCHOBE CHHTETHYECKHX IOJIMMEPOB CTAIH KpaiHe
MOTYJIIPHBIMU U IIUPOKO UCTIONB3yeMBIMH [8].

HazBanme «mimacTuku» 0003HauaeT, 4TO STH MaTepUalbl 00JaJal0T CIIOCOOHOCTBIO NpPU HATPEBAaHUHM U
JTABJIICHUN TIPUHUMATh HEOOXOoauMyro (GopMmy, a Tocje OXJaXKICHHS WM 3aTBEpJeBaHMSA COXpaHATH ee. lIpomecc
npuaanus GopMBI BKITIOUAET MEPEX0] U3 IUNIACTHUECKH 1e(OpMHUPYEMOTO COCTOSIHUS B TBEpAOE COCTOsIHME [§].

MUKpOIUTACTHK — MEJIKHE YacTHUIIbI IUIACTHKA MMEIOIINE pa3MepHOCTb, OOBIYHO, MEHBIIE MSATH MUJUTMMETPOB
[9].

MUKpOIUTACTHK, KOTOPBI HpEACTaBIsIeT cOOOH He OCOOBIN THI IUIACTMACCHl, a pa3JIMYHbIE IUIACTUKOBBIC
(parMeHTsI JJIMHON MeHee 5 MIJUTMMETPOB, HAKAIUIMBAETCS B OOJIBIINX KOJIMYECTBAX B OKpYXKafolIel cpelie, 0COOCHHO
B BOJHBIX M MOPCKHX cucTeMax. [lmacTuk pasmaraercsi O4eHb MEIJICHHO, HHOTAA B TEYEHHE COTEH M THICSAY JIET, YTO
YBEJIMYMBAET BEPOSTHOCTH €ro IOINA/JaHKs M HAKOIUICHHWs B OpraHu3Max. B HacTosimee BpeMs elie HOJHOCTHIO He
MU3Y4YCHBI BCC OTAllbl MUKJIA MHUKPOIIJIACTHKA B MPUPOAE, OJHAKO IMPOBOAATCA HCCICIAOBAHUA 1O HM3YUCHHUIO JAHHOI'O
Bompoca [1, 9].

CeFOIIHH IUTIaCTUK ABJIACTCA CaMbIM IOIYJIIPHBIM MAaTCpUaJIOM, HCIIOJIB3YEMBIM TMPAKTHYCCKU BO BCEX
OTpacisiX NPOMBIIUIEHHOCTH, Ojaromaps CBOEH YHHMBEPCAIBHOCTH M HEBBICOKOH cromMocTH. OIHAKO, yYUTHIBas
HHU3KYIO0 CTENEHb NepepabOTKH IUIACTHKA MO CPAaBHEHHUIO C €ro MPOM3BOJICTBOM, OOJbIIAs 4acTh €r0 IMOMAaJacT Ha
CBAJIKM, TJIe MPOMCXOMUT MPOLECC €ro pacmuaja, 3aHuMaromui rofpl. CpeaHee BpeMs pa3IOKCHHS IIACTHKOBBIX
U3JeNui, U3rOTOBIEHHBIX 110 Pa3HBIM TEXHOJIOTHSAM, BapbUpyeTcs OT 6 Mecaues 1o 7 croneruii [1, 4, 10, 11].

© Babopsikun S.M. / Baborykin Ya.M., 2024
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B pesynbrare pacnazna miacTika o0pa3yroTCsi MEJIKHE YacTUIIbI, KOTOPBIE 3aTEM IONAAal0T B IOYBY, BOAY U
BO3/lyX, MPOJOJDKAsT HEraTUBHO BIMATH Ha OKPYXKAIOUIYI0 cpeay. B yacTHOCTH, MHUKpOIUIACTHK OBII OOHapy»KeH B
opraHu3Me OOJIBIIMHCTBA JIIOJICH, IPOKUBAIOLIMX B Pa3BUTHIX CTpaHaX, YTO TOBOPUT O €ro mIOOATBLHOM
pacnpoctparenu [1, 12, 13, 18-20].

Kpome TOro, MUKpOIUIaCTHK MPEACTABISIET CEPbE3HYI0 YIrpo3y Ul BOJHBIX OPraHW3MOB, BKJIIOYas pbIO U
JIpyTUe BUABI, KOTOPBIE MOTYT €ro HporioTuth. OH Takke MOXET HAaKaIUIMBAaThCS B TKAHSAX W OpPraHax OpraHU3MOB,
BEI3BIBAs pa3iIMUHBIC 3a00JIeBaHUS U HAPYIICHNUA B UX pasputui [1, 13, 18].

Jnst perrenns 3Toi mpoGiieMbl HE0OX0JUMO MPHHATE MEPHI IO COKPAIICHUIO IIPOM3BOJICTBA M UCIIOIB30BaHHS
IUIACTHKA, & TAKKe M0 YIy4YIICHHIO ero IepepaboTKH M yTHIH3auu. TakKke BaKHO IIPOBOAUTE OOJIbIIE HCCIICAOBAaHHI
10 U3yYEHHIO BO3ACHCTBHS MUKPOIUIACTHKA HA OKPYIKAIOIIYIO CPELy M 340POBbE YeJIOBEKa.

OBBEKT UCCJIIEJJOBAHUSA

Pexa KybOanp — onHa u3 kpynHeimmx pek KaBkasa m Poccum, xoropas Oeper cBoe Hawano B Kapawaeso-
UYepkecuu, TeueT uepe3 CtaBpononbsckuil kpait, KpacHonapckuit kpait u Axsirero u Bnajgaer B A3oBckoe Mope. OHa
SIBIIICTCSA OJTHOW M3 OCHOBHBIX BOJHBIX apTepuil KpacHogapckoro kpast u UrpaeT BaKHYIO POJIb B 9KOHOMMKE PErHOHa.

Hcrox pexn KybGaHp HaxoauTcs Ha CKIOHaX JnbOpyca, riae OepyT Haualo MHOTOYHUCIICHHBIE TOPHBIE PEKH U
py4bH, KOTOpBIE 3aT€M COCAMHSAIOTCS B OJHY OOJBIIYI0 peKy. B BepXoBBsSX peka NMpOTEKaeT M0 TOPHBIM paioHaM
KapauaeBo-Uepkecuu u CTaBpomoibs, Ipeo10yieBasi MHOXKECTBO IOPOTOB U MepeKkaToB (puc. 1).

B cpenneM TeueHnM peka BBIXOAWT Ha paBHUHBI KpacHOZApCcKOTo Kpas, Tie OHa CTAaHOBHUTCS OoJiee CIOKOWHON
U TIOTHOBOAHOW. 37ech Ha ee Oeperax pacroJIOKEHBI KPYIHBIE ropoja, Takue kak Apmasup, KponoTkwH, YcTb-
Jlabunck u KpacHonmap.

Hwxknaee teuenne KyOanm npoxomnt mo teppuropuu KpacHomapckoro kpas um Afpired. 371ech peka
paszenseTcs Ha MHOXECTBO PYKaBOB M IIPOTOKOB, 00pa3ys nenbTy. B nenpre KyOaHu pacnonoskeHbl MHOTOUHCIICHHBIC
OCTpOBa, 60HOTa 1 03€pa, a TAaKKE MHOKECTBO BHJI0B IITHUIL], HACCKOMBIX U JKUBOTHBIX, O6I/ITaIOHlI/IX B DTUX MECTax.

AZOBCKOE MOPE p. KyGaHs

P Nwsw
B ¥pyn
Yeprecck

p. Boson

MCTOR pliadia

Puc. 1. Cxema pexu Kybans
Pucynox e3am ¢ catima URL: https://site-edu.ru/geography/reka-protoka-na-karte-mira-gde-nahoditsa.html

CrpaBounsie nansble [13]: mmmHa: 870 kMm; Bacceitn: 57 900 xm?; pacxoxn Bogsl: 425 m3/c (y KpacHomapa);
UCTOK: CIIMSIHHE peK: YJUTyKaM n YuKkylaH — Mectonosnokenne: KapauaeBckuii paioH (Beicota: 1339 M, KoopiuHATHI:
43°27'40" c. m. 42°05'46" B. 1.); ycThe: A30BCKOE MOpe — MecToIoJoKeHHe: T. Temprok (BbicoTa: 0 M, KOOPIMHATHI:
45°20'21" c. m. 37°24'11" B. n.). Pernonsl uyepe3 koropsle mnporekaer peka KyOanb: Kapawaero-Uepkecwus,
CraBpononbckuii kpail, Anpiresi, KpacHonapckuii kpai.

METO/JbI 1 MATEPHUAJIbBI

g uccnenoBanus ObUIM BBIOpaHBEI TpH Mpo¢wis, ABa mpodmis Bodie ropoaa KpacHomap n oguH mpoduib
Huxe 1o peke Kybansb, Bosine camoBoro ToBapuiiecTBa beper Kybanu (puc. 2).
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Google Earth

Puc. 2. Kapma-cxema npoghuneil. [Ipoguns 1 — so31e napxa xynemypul u omowvixa umenu 30-nemus I[lobeowvl, e. Kpacnooap;
npoguns 2 — eozne muxpopaiiona IO6unetinvii, 2. Kpacnooap; npoguns 3 — 603ne cadoéozo mosapuwjecmea bepee Kybanu,
MyHUyunaivHoe obpazosanue Kpacrnooap

IIpoObl 0TOMpPATKCH B MOMEHT Ma/IeHHs YPOBHs BObI B peke Ky0OaHb, KOT/1a NPOUCXOUT OTOJICHHE YaCTH THA
(aBryct — ceHT0pp) BO31IE mapka KymbTypsl M oTabixa uMmeHdn 30-metus [loGexpr (puc. 3), Bo3ile MHKpopaiioHa
KO6uneitnbiit (puc. 7) u Bo3jie cafoBoro ToBapuinecTBa beper Kybanu, myHununagpHoe obpa3soBanue KpacHomap
(puc. 10).

OT100p P00 OBLT OCYIIECTBICH IO CIACAYIOIIMME ITapaMeTpaMu: BajoBas Mpoda IMUINHAPHUECKOW (HOpMBI -
okpyxHocTh 30 cM ¢ rayOunoit 5 cM. He Gosnbliast TosmuHa 0TOOpa OOYCIIOBJIEHA TE€M, YTO IUIOTHOCThH ILIACTHKA
NpUOJIM3UTENHHO PaBHA BOJIE, IOITOMY, HPEIIOIOKHUTENBHO, OONbIIAs YacTh IIACTHKA, BHIOPOIIEHHOTO Ha TUISHK MPH
mITOpMax Oy/eT CKOHIIEHTPUPOBaHA Ha TOBEPXHOCTH.

0760p NPObEIBOAL T

Puc. 3. Ilpoguns 1 pacnonodicennsviii 603ne napka Kyaomypul u omovixa umenu 30-nemust [lob6edsr ¢ omb6opom npob 600ul t OOHHBIX
omuodicenutl; a) naoenue ypoeHs 600wl 6 pexe Kybanw, 6) nonnogooue
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OT100p 1po6 10 npoduiro 1 OCYIIECTBIICS MO BU3YAJILHOW JIMHUY B CICAYIONIEM Mopsiake: mpoda Ne 1-1 —
Ipo¢wmis 1, mpoda 1 otobpaHa B 30He wiska (puc. 4), npoda Ne 1-2 — IIpoduns 1, mpoba 2 B 30HE OTCTYNHUBIICH PEKU
(monHeie oTioxkeHus) (puc. 5), mpodba Ne 1-3 - TIpoduns 1, mpoda 3 (mouHBIe oTNONKeHUsI) (puc. 6). [IpoObI BOABI
MIPOM3BOJIMIINCH BJOJIb KPOMKH ¢ orcTymuienneM 0,5 — 1 M oT ce30HHOro ypesa Bojbl, npoba Ne 1-la — Ilpodwuns 1,
npo6a Boxsl 1 1 mpoba Ne 1-2a — [Ipoduis 1, npoba Bob! 2.

Puc. 4. Ombop npobwr Ne 1-1 — [popuns 1, npoba 1 omobpana 6 301e nasidica 6031€ NAPKA KyIbnypbl
u omovixa umenu 30-nemus [lo6edvt

Puc. 5. Ombop npoowir Ne 1-2 — [popuns 1, npoba 2 6 30ne omcmynuguieti peku (OOHHble OMIOICEHUs)
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Puc. 6. Ombop npoower Ne 1-3 - [lpogpuns 1, npoda 3 (dounvie omnodicenus,)
60371 napka Kynomypsl u omovixa umenu 30-remus I[lo6edw

a) _ 0)

Puc. 7. IIpopuns 2 pacnonosicennuiii 6o3ne mukpopaiiona FObuneiinwiii c 0moopom npod 600bl U OOHHBIX OMAONCEHULU;
a) nadeHue ypoeHs 600vl & peke Kybarv, 6) nonHo8o0Has

OT160p npoO6 1Mo MpoduIIIo 2 OCYLIECTBISUICS 110 BU3YaJbHOW JIMHUN B CIEAYIOIIEM nopsjake: npoda Ne 2-1 —
IMpodmis 2, npoba 1 orobpana B 30He misika, npoda Ne 2-2 — Ipoduib 2, npobda 2 B 30He OTCTYNHUBIIEH peku (JIOHHbIE
otnoxenus) (puc. 8), mpoda Ne 2-3 — IIpoduns 2, mpoba 3 (HoHHBIE O0TI0KEH!M). [IpOOBI BOIBI MPOU3BOAUIKNCH BIOJIbL
KpoMKkH ¢ orcrymienueM 0,5 — 1 M oT ce30HHOTO ypesa Bopl, mpoda Ne 2-1a — Ipoduns 2, npoba Boast 1 (puc. 9) u
npo6a Ne 2-2a — [Ipoduis 2, npoda Bos! 2.
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Puc. 8. Ynaxoska npobwr Ne 2-2 — [Ipoghunw 2, npoba 2 6 30ne omcmynusuieii peku (OOHHble OMI0NCeHUs)

Puc. 9. 3a6op npobut 600wi. [Ipoba Ne 2-1a — Ipoghuns 2, npoba 600wt 1
a) 0)

Puc. 10. Ilpoghuns 3 pacnonosicennwiil 6031e cadosozo mosapuwecmea bepee Kybanu, mynuyunanvroe oopasosanue Kpacrooap ¢
omo6opom npob 600bl U OOHHBIX OMILOACEHUL, @) NAdeHUe YPOB8Hs 800bl 8 peke Kybans, 06) noiHo8o0HAs
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OT100p 1poO 10 HpoduiTto 3 OCYIIECTBISUICA MO BU3YalbHOU JIMHUH B CIEAYIONIEM mopsiake: mpoda Ne 3-1 —
IMpodmuns 3, npoba 1 orodpana B 30He msika, npoda Ne 3-2 — [Ipoduns 3, mpobda 2 B 30He OTCTYNHBIIEH pekH (JIOHHBIE
oTioxeHus), mpoba Ne 3-3 - [Ipoduns 3, npobda 3 (nonHbIE oTIOKEHUs) (puc. 11). IIpoObI BoIBI TPON3BOIMINCE BAOIb
KpoMkH ¢ oTcTymieHreM 0,5 — 1 M OT ce30HHOTO ype3a Bojbl, mpoda Ne 3-1a — IIpoduns 3, npoba Boasl 1 1 mpoda Ne
3-2a — IIpoduns 3, mpoda BojbI 2.

Puc. 11. Mecmo ombopa npo6ul Ne 3-3 - Ilpoguns 3, npoba 3 (Oonnvle omnoicenust)
cadosoeo mosapuujecmea bepee Kyoanu, mynuyunanvroe oopasosanue Kpacnoodap

IIpoObl oTOMpach METOAOM KBapTOBaHMS Ul YMEHbIIEHHs 00BbEMa HCCIEIYEeMbIX TOHHBIX OTJIOKEHHN
(puc. 12 u 13).

O0BEM pob yMeHbIIacs Meto oM kBaproBanus (puc. 13) mo F'OCT P 54228-2010.

[ToBTOpPSIFOT 3TOT TpOIECC HECKOJIBKO pa3 [0 NOCTHKEHHS HEOOXOJUMOTO KOJIHYECTBA HCCIETyeMOro
MaTepHuaia, KaKIbli pa3 GopMupys HOBBIA KoHYC. KBapTyroT IJIOCKMI HaBad BAOJG OBYX AWATOHAJNCH IO MPSIMBIM
YIJIOM, 3ariTyOJIsis JIOTIaTy BEPTHKAIBHO B HaBaJI (JUIsl 3TOW ONepanyy NCIIONIb3YIOT MONEPEYHbIH JIUCT METajlIa, €CIIH OH
ecTb B Hanmuun). OTOpackIBAIOT OJJHY Napy MPOTHUBOIOIOXKHBIX YeTBepTeit [3].

D o wsmal
SASIN
/

Copoc

Puc. 12. Memoo keapmosanus npoooi
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Puc. 13. Keapmosanue npoboi. [Ipo6a Ne 2-2 — [Ipoguns 2, npoba 2 (0onHble omaodicenust) omo6pana 603ie MUKpOPAioHd
FObunetinwiil. a) denenue Ha kéapmul, 0) yoaneHue Keapm npu ymeHvueHuu 06véma npoobvl

Tak e ObUIM NPHBJIEYEHBI NPOOBI OEPEroBBIX OTIIOKEHUI MPOLUIOTOJHETO HMCCIEAOBaHUS «3arps3HeHHE
MUKPOIUTACTUKOM IUshkel KpacHomapcekoro kpast akBaTopuu A30BCKOTO MOps»» B paiioHe ycThsl peku KyOaHb ¢ yueTom
HAIPaBIICHHUS BRIHOCUMBIX 0CAJIKOB PEKOI0 B A30Bckoe Mope (puc. 14).

| Yerve pex KyGans

i‘lpoGu y cr-qu l‘omﬁ& 7:

Google Earth

Puc. 14. Ob30pHas kapma-cxema omobopa npobwvl Ha nasixce y cm-ywl I onyouyxas [3]
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HUCCIIEJOBAHUS

[pousBoannack MOArOTOBKa Mpod, u3 mpob BOIBI MONyYand CyXOi OCTATOK ISl OMpPENCICHHUs HaTHYUsI
IUIACTHKA, HArPeB OCYIICCTBISUICS TPH MOMOIIM OaTaped B OTOMUTENbHBIH ce30H. IIpoObl JOHHBIX OTIIOKEHHH
MOJACYIINBAJIHACh B ECTECTBCHHBIX YCIOBHAX B MPHUKPBHITHIMH OT MbUIM dYamkax [leTpu © MOcCie MpOCYIIKA
nepechInainch B mpodupku (puc. 15).

Puc. 15. [loocomosnennvie npenapamol 015 UCCIe008AHUL

T'oToBbIe OOk (TIpenapaThl) UCCIASAYIOTCS Ha HAIMYKE MJIaCTHKA M0J] MUKPOCKOIIAMH, MTPEJCTaBICHHBIMHI Ha
pucyHke 16.

a)

Puc. 16. Obopyoosanue Ons uccied06anust MUKPONIACMUKA 8 OMOOPANHBIX NPOOAX.
a) bunoxyaspuwiii muxpockon Muxpomeo MC-2, 6) eudeo muxpockon CN-2210USB
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IIpemaparel UCCIEIOBANUCH MOJ CTAHAAPTHBIM OCBEUICHHEM MHUKPOCKOIIOB M C TpPUMCHEHUEM (OHApHKA,
cBeTsIero ynprpaduonetom (365 Hm).

Ipu uccnenoBaHuM MpenapaToB BUAHBI INTACTUKOBBIC HUTH MPEUMYIICCTBEHHO YSPHOTO M OCSIIOTO I[BETA, PEXKE
CHHETO U 3€JICHOTO IIBETOB, & TAK)KE BCTPEUAIOTCS MIPO3paYHbIC IIACTUKOBBIC MUKPOBOJIOKHA (puc. 17).

Puc. 17. Ha pomocpagpuu 6uonwvl 6010KHa naacmuka, cnymanHvie 8 KIyOoK pasHblX Yyeemos, (01020, 3e1eH020, YePHO20).
Veenuuenue noo muxpocrxonom 6 55 pas

IIpyu unentTuduKamyu 4YacTHUI] MHUKPOIUIACTHKA PYKOBOJCTBOBAJIMCH KPUTEPHSIMH, PaHEe ONHCAHHBIMH B
paboTax yueHBIMHU 3aHUMAIOIIIMMHUCS JaHHOH mpobiemoii [2, 5, 6, 15-17]. Kputepuu cienyromnue:

® Y YacCTHUI[ OTCYTCTBYIOT KJIETOYHAs CTPYKTypa U Ipyrue opraHudeckue Gopmsl;

e HUTH (BOJIOKHA) HE CETMEHTHPOBAHBI M UMEIOT PABHOMEPHYIO OKPACKy U TONIIUHY 110 BCEH JIIHHE;

e [BeTHbIE (hparMEHTHI OKPAIEHBI OJJHOPOJHO;

e IONIONHUTENBHEIA apaMeTp - CBETHTCS B ynbTpaduonete (365 HM).

Bo Bcex mccnenyembIx mpenapartax mpo® TpyHTa BCTPEYEH MHKPOIUIACTHK. [[anHa HUTEH B OOJBIIMHCTBE
CIy4aeT COCTaB/IAeT OKOJO 3-5 MM, 3a peIKHUM HCKJIIOUEHHEM IpeBblmaeT 5 MM. OCHOBHBIE IIB€Ta IJIACTHUKA,
BCTPEUCHHBIE B Mpemnaparax, Oeloro M 3eJeHOro IBETOB, TaK)Ke B OCHOBHOH Macce MHKPOIUIACTHKA IPEBAIHMPYET
IIPO3pavHbIe YaCTHIIBI, PEIKO BCTPEUAIOTCS YaCTHIBI YEPHOTO IIBETa. B OCHOBHOM IUIACTHK CBETUTCS B YIIbTpadHoeTe,
MHTEHCUBHOCTh CBEUYEHMS 3aBHCUT OT ILIBeTa KYCOYKOB MHKpPOIUIACTHKA, CAMOE SIPKOE CBEYEHHE OT MIPO3PavyHOro
MHKpPOIUIACTHKA ¥ MUKPOIUIACTHKA OENIoro IBEeTa, 3eCEHOr0 M CHHET0 MHTEHCHBHOCTH HIpKe. IlmacTuk yepHOTro IBeTa,
MIPAKTUIECKH HE CBETUTCS M ONPEAETAETCS MO IITATHBIM OCBEIIeHHEM MUKPOCKOTIA.

HccaenoBanue npo6 no npoduiio 1.

Io nmpoduiio 1 B 0OCHOBHOW Macce BCTpeueH MHUKPOIUIACTUK MPO3PavHbId U OEJIOro 1BeTa, PEAKO 3€JeHOro 1
CHHETO IIBETOB, YACTHIIBI XOPOIIO CBETUTCS B YJIbTPA()UOJIETE, YACTO BCTPEUAIOIIMECS pa3MepPhl YaCTHIL IPUMEPHO 4-6
MM B BHJE KIIyOKOB, YTO HEMHOTO OOJIBIIE MO pa3Mepy, OTHOCSIIEMYCsl K MHKpormacTuky (puc. 18 — 20). 13 mpoOst
BOJBI B CYXOM OCTAaTKE BCTPEYAIOTCS YacTHUIBI B OCHOBHOM 2-4 MM (puc. 21). B mpoOe BOIBI BCTPEUCHBI TaK Ke
gacTunpl 2-4 MM (puc. 22).
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Puc. 18. Ilpoba 1-1 — Ipoguus 1, npoba 1 (30na nasica). Hccaredosanue nod GUHOKYASAPHbIM MUKpockonom Mukpomed MC-2.
Veenuuenue 6 30 pas. Muxponiacmuk nooceeuugaemces yiompaguoniemosvim QOHAPUKOM, YKA3AH YePHLLMU CIP eIKAMU

Puc. 19. IIpoba 1-2 — IIpoguns 1, npoba 2 (donnvie omnocenus). Hccredosanue noo GuHokyasprvim mukpockonom Muxpomeo
MC-2. Veenuuenue 6 30 pas. Mukponiacmux nooceeyugaemcs yiompapuoiemossim QOHApUKOM, YKA3AH YePHIMU CIPENKAMU
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Puc. 20. Ilpob6a 1-3 — [Ipoghuns 1, npoba 3 (0onnvle omaoscenus). Mccredosanue noo OUHOKYIAPHLIM MUKpockonom Mukpomeo
MC-2. Veenuuenue ¢ 20 pasz. Mukponiacmuk nooceeuusaemcsi yibmpa@puoiemosulm YOHAPUKOM, YKA3AH YEPHIMU CIPETKAMU

Puc. 21. Ilpoba 1-1a — [Ipoguns 1, npoba 600wt 1 (cyxoii ocmamok). Hccaedosanue noo udeo muxpockonom CN-2210USB.
Veenuuenue 6 5 paz. Muxponnacmux nooceeuugaemcs yiompaguonemosvim oHapukom.
IThacmux ceéemumcsi cune-20.1y0bIM Y8eMOoM, YKA3AH CepbiMU CIMPETKAMU
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CT-2210USB

Puc. 22. Ilpoba 1-2a — [Ipoghuns 1, npoba 600w 2 (600a — scuokas gasa). Uccredosanue noo sudeo muxpockonom CN-2210USB.
Veenuuenue ¢ 53 paza. Muxponiacmuk nodceeuusaemes yibmpaguoiemosvim GOHAPUKOM, YKA3AH CEPLIMU CIPETKAMU

Hccnenosanue npod no npoguiio 2

ITo mpo¢umio 2 B OCHOBHOM Macce BCTPEUEH MUKPOIUIACTHK MPO3padHbIil M Oeoro mBeTa, penko TEeMHBIX
I[BETOB IIBETOB, YACTHIBl XOPOIIO CBETHTCS B YIbTPaHONIETE, YACTO BCTPEUAIOIINECS Pa3MEPhl YaCTHI IPUMEPHO 2-5
MM, OY€HBb PEIKO J0 7 MM B BHJIE€ OTIEIbHBIX BOJOCKOB. 3 mMpoObI BOJBI B CYXOM OCTaTKE BCTPEUAIOTCS YACTHIIBI B
OCHOBHOM 2-4 MM B OCHOBHOM MpO3pauHble YacTHIbl, OEIOro W YEepHOro IBETOB. B mpode BOJbI BCTPEUEHBI TaK XKe
yacTHIbl 1-4 MM.

HccnenoBanue npod no npoduio 3

ITo mpodunro 3 B OCHOBHOW Macce BCTPEYEH MHUKPOILIACTHK HPO3payHbIi M 0eJoro 1Bera, peaKo TEMHBIX
L[BETOB 1IBETOB, YaCTHLbl XOPOILO CBETUTCS B yIbTpa(UOJIETE, YaCTO BCTPEUAIOIINECs pa3Mephl 4acTUIl IPUMEpHO 2-5
MM. Y4UHTBIBas pa3Mepbl 4acTUI] MHKPOIUIACTHKA, NPH IOJCBETKE YIbTPa(HOIETOM IIpernapaTta MpoObl HEKOTOpPHIE
YaCTHIBl BUHBI HEBOOPY)KEHHBIM TJ1a30M. M3 mpoOBI BOABI B CyXOM OCTATKE BCTPEUAIOTCS YacTHUIIBI B OCHOBHOM 2-4
MM, BCTpEYEHBbI KIIyOKH MUKPOIUIACTHKA C UTMHOM BOJIOCKA OKOJIO 6 MM, B OCHOBHOM IIPO3payHbIE YaCTHIIBI, OEIOro U
YEepHOTO IBeTOB. B 1mpo0e Bo/bI BCTpEeUeHBI TaK ke 4acTHIBI 1-4 MM.

IlpuBieyenne Al CTATHCTHKM M HAY4YHBIX BbIBOJOB MNPoObI ¢ Hay4yHoH padorbl «3arpsi3HeHHe
MHKpOILIacTUKOM Isikeil KpacHonapekoro kpasi akBaTopuu A30Bckoro mops». Ilpooa Ne 4 oro6pan Ha misiaxe
y cT-ubl Fonyounkas.

KoHTposs pa3MepHOCTH YacTHIl OCYIIECTBIISIETCS paHee MPoIeIaHHOI paboToi M0 MCCIEIOBAHIIO MUKPOILIACTHKA
Ha TUBDKaX A30BCKOrO MOps. B3sTel JaHHBIE 1O mpemapaTy Hpoibl TPyHTa IUsDKa Bosje cTaHHIb! ['omyOurkas. JlanHas
npoba Obuta otobpana B 2023 romy, uccnenosanus npenacrasieHsl Ha XXX Beepoccuiickom netckom koHKypee «IlepBbie
II1ary B HayKe» M OIyOINKOBaHbI B MEXKIyHApOIHOM HaydyHOM xypHane «Hayka u Mup» [1].

[IpeBanupyromue pa3Mepsl 4acTHll B npenapare npoosl Ne 4 otoOpaHHOH Ha ke y cT-1pl ['osryOunkas ot
0,09 10 0,01 MM., B hopMme BOJIOCKOB (HHUTEIT), MPO3pavHbIC KYCOUKH, a TAKXKE OEJIOTO U TEMHBIX I[BETOB.

YMeHbIIeHHEe Pa3MEPHOCTH KyCOYKOB MHKPOIUIATHKA B A30BCKOM MOpE IO OTHOLIeHHIO pekn KybaHb Mosker
ObITH 00yCIIOBIIEHO O0JIee MHTEHCUBHBIM HCTHPaHUEM NPU MEPEMEICHIH YacTHI] IUTACTHKA T10 BCEMY BOIOTOKY PEKH.

PE3YJBTATBI HCCIEJOBAHUA

[IpoBeneHHBIE HCCIEOBAHUS MMOKA3alIMd, YTO MHUKPOIUIACTHK NMPHUCYTCTBYET BO BCEX MpoOax, OTOOpaHHBIX C
ke KpacHoapekoro kpast akBaTopu A30BCKOIO MODSL.

IIpon3BesieH TeOpETHUECKUH pacueT 1Mo KBapTOBAHHBIM MPoOaM Ha 00IIuii 00seM 0TOOpaHHOM MTPOOEI.

IIpoOkI mocite KBapTOBaHUS MMOTHOCTHIO 3aHUMAIOT BECh 00BEM MPOOUPKH, TIPEJCTABICHHONW HA pUCYHKe 15.

IIpobupka umeer ciemyronre napamerpsl h = 55(mm); r = 6.5(Mm);

B mepecuere Ha o0muii 00bEM TPOOBI B MpOOUpPKE, MPOU3BOAUTCA MO (opMmyse oObeMa HMWIMHIpA Yepes3
BBICOTY U PaJuyc:

V=rr*h (€3]

I'ne, = — xoHcTanTa paBHas (3.14); r — paguyc ocHOBaHus; h — BEICOTA LMJIMH/PA.
0O6béM mpoObr B pobupke coctapmsieT V = 0.0000073(m?). KonruecTBo 00HApYyKEHHOTO MHUKPOTUIACTHKA B
mIT. yKazaHo B Tabmmme Ne 1.
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Tabnuya 1
Kosin4yecTBO MUKPOIJIACTHKA B Mpodax
Ob1mee Obmee KkoJ-
Ne HanMenoBamue xoa-80 B | En. BO B Ipodax Ex. v
n/n npodax H3M | BOAbI B CyXOM
rpyHTa ocTaTKe
1 2 3 4 5 6
IIpodume 1 pacmonokeHHBII BO3Je Mapka KyJIbTypbl M OTHbIXa 49 wr 7 wr
1 nmenu 30-netus IToOenst
2 TIpoduns 2 pacnonoxeHHbIH Bo3ie MUKpopaiiona KO6uneitHblit 52 T 11 Jiigy
TIpodmme 3 pacmonoxeHHBIH BO3JE CaJoBOr0 TOBapHIlecTBa beper 51 -— 9 -
3 Ky6anu, MmyruimnansHoe oopazoBanne KpacHomap
4 IIpenapat u3 npo6s1 Ne 4, cr-na ['onyOunkas 8 T - T

OtoOpaHHble MPOOBI 10 KBapTOBaHUS MUMEIOT clienyromme mnapamerpel h = 50(Mm); r = 150(mm). Pacuer
00béMa IUITMHIpA TPOU3BOAUTCS IO POpMYyJIie YKa3aHHOH BBILIE.

O6BéM poOsI B 10 kBapToBaHM cocTaBisieT V = 0.0035(m).

3HAYNT MOKa3aTeH o Mpodam B mpodmisix OyayT ciexyronye:

e Teoperndeckue pacueTsl no npodwio 1 mpuBeaeHs! B Tabnure 2;

e Teoperndeckue pacueTsl o MpodwIo 2 IpUBEAEHHI B Tabnuie 3;

e Teopernueckue pacueTsl o npodtio 3 npuBeaeHs! B TabuIe 4.

Tabnuya 2
TeopeTnyeckoe KOJITUYECTBO COJIEP:KAHUSA MUKPOIJIACTHUKA B 0TOOPaAHHBIX
npodax rpyHTy M BOJbI B CYXOM 0CTaTKe Mo npoduJiio 2, 10 KBapTOBAHHUS
ObbiM TeopeTHyecKoe
Ne Koa- | En. | O6bém En. . | En. | xoauvyectso B | En.
HaumenoBaHue 0TOGpaHHOI N
n/n BO H3M | IpoOBI H3M H3M | OTOOpaHHOM u3M
npoobI
npode
1 2 3 4 5 6 7 8 9 10
1 TIpenapat u3 npo6sl rpyHTa Ne 1-1 12 wr | 0.0000073 | M° 0.0035 M 5753 jiigy
2 IIpenapat u3 npoGsI rpyHTa Ne 1-2 19 wr | 0.0000073 | m® 0.0035 M 9110 mT
3 | Ipemapar u3 mpo6si rpynTa Ne 1-3 18 wr | 0.0000073 | M® | 0.0035 M| 8630 T
4 | lpemapar us mpodkr Boel (cyxoif | 4 wr | 00000073 | »® | 0.0035 v | 336 wrr
ocratok) Ne 1-1a
Tabauya 3
TeopeTnyeckoe KOJIUYECTBO COIEP:KAHUA MUKPOIJIACTMKA B 0TOOPAHHBIX
npodax rpyHTY M BOAbI B CYXOM OCTaTKe N0 NPOpPu.II0 2, 10 KBAPTOBAHUS
ObLim TeopeTH4ecKoe
Ne Koa- | En. | O0bém En. . | En. | xosmyecteo B | En.
HaumenoBanue 0TOOpPaHHOI .
n/n BO H3M | MPOGBI H3M H3M | 0TOOpaHHOM H3M
npoodbI
npode
1 2 3 4 5 6 7 8 9 10
1 Ipenapat u3 nmpo6sI rpyHTa Ne 2-1 16 wr | 0.0000073 | M® 0.0035 M 7671 iigy
2 Ipenapat u3 nmpoOsl rpyHTa Ne 2-2 14 wr | 0.0000073 | »° 0.0035 M 6712 iigy
3 | Mpenapar us mpo6si rpynTa Ne 2-3 21 mr | 0.0000073 | »° | 0.0035 M | 10068 T
4 | !lpenapar s mpoOH ROAN (CYXOlf | 4y |y | 00000073 | M | 0.0035 W | 527 wr
ocratok Ne 2-1a
Tabnuya 4
TeopeTnueckoe KOJUYECTBO COIEP:KAHUSA MUKPOIJIACTHKA B 0TOOPAHHBIX
npodax rpyHTY M BOAbI B CYXOM 0CTaTKe Mo Npoduaio 3, 10 KBapTOBAHUS
Ne .
O0bém TeopeTHYecKoe
u | Hammenopanme Koa | En. O0bém En. 0T06vpa En. KOJIH4eCTBO B En.
/ -BO | M3M | MpoGBI U3M | HHOW UM 0TOOpaHHOM H3M
" poobI npoode
1|2 3 4 5 6 7 8 9 10
1 | Mpenapat u3 mpo6sl rpyHTa Ne 3-1 12 IIT 0.0000073 | M° 0.0035 M 5753 IIT
2 | Ilpenapar u3 npo6sI rpyHTa Ne 3-2 20 T 0.0000073 | M° 0.0035 M 9589 igy
3 | [pemnapar u3 npo6sl rpyaTa Ne 3-3 19 T 0.0000073 | M° 0.0035 M 9110 igy
4 | llpemapar - m3 mpoOkl BozI  (cyXoid | g mr | 0.0000073 | M® | 0.0035 | u® 432 e
octaTok Ne 3-1a
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TeOpeTI/I‘IeCKI/IG II0Ka3aTC/IM HaJIM4YuA IJ1IaCTUKa I10 HpO(i)I/IJ'ISIM B np06ax TpyHTa NPEACTABJICHLI B Ta6J'[I/III€ 5.

Tabnuya 5
CBoanast Tad/1una co cpeaHe-Te0PpeTHYECKUM KOJIMYeCTBOM
coJIep:KAHUS MUKPOIJIACTHKA B 0TOOPAHHBIX MP00OAX 10 KBAPTOBAHMUS

O6Lim TeopeTHYeCcKoe

Ne Koa- | En. | O0bém En. . | En. | xoimyectBo B | En.
HanmenoBanne o0To0paHHOM N

n/n BO U3M | IPOGLI H3M HU3M | 0TOOpaHHOM H3M

npoodbl

npooe

1 2 3 4 5 6 7 8 9 10
1 [podmis Ne 1, mpoGsI rpyHTa 49 wr | 0.0000073 [ »° 0.0035 M 7831 Jiigy
2 | Opoguius Ne 2, ipo6sl rpyHTa 52 wr | 0.0000073 | »® | 0.0035 M | 8311 T
3 Ipodune Ne 3, mpoGsI rpyHTa 51 wr | 0.0000073 | »® 0.0035 M 8151 Jitgy
4 | Tpenapar u3 npo6sr Ne 4 8 wr | 0.0000073 | »® | 0.0035 M | 3836 Jiees

Teoperndeckoe 3HaUeHHE B OTOOpaHHBIX mMpobax B peke KyOaHp M KOHTPOIBHOM MPOOOH IMOKa3bIBaET, YTO B
peKe Mo OTHOIICHHI0 K MOPI0 MUKpOILUIACTHKA B Mpo0ax OKa3zanoch OoJibllle Kak 10 KOJIu4ecTBY (pHc. 23), Tak U 1o
pasMepHocTH. JloneBoe pacnpeenaeHre MUKPOIUIACTHKA IPIMEPHO OJJMHAKOBOE, B HEKOTOPBIX CIIydasX B 30HE IUIDKA
YACTHII B ITpemapaTax npod BCTPEUCHO MEHbIIIE YeM B JOHHBIX TpyHTax (Tabnuma 2-4).

TeODETl/I‘-IeCHOG KOAM4eCcTBO MMKpPONacTUKa B

OTOGpaHHbIX npoﬁax A0 KBapToBaHUA
4 Mpenapart us
npobei Ne 4 1 MNpodunb Ne 1,
5% npobbil rpyHTa
31%

3 Mpodwne Ne 3,
npobbil rpyHTa
32%

\

podumnb Ne 2,
npobbil rpyHTa
32%

Puc. 23. I[Ilpoyenmmnoe coomunouenue MUKponIacmura no npo@uisim u npobe, omoopannou na nisice y cm-ywl I onyouykas [3]

TeopeTuveckue MOKa3aTeId HATMYUS [UIACTUKA 110 MPOQUISIM B IPOOAX BOJIBI B CYXOM OCTATKE MPEICTABICHbBI
B Tabnuie 6.

Tabnuya 6
CBojaHasi Ta0/IMIIA ¢ TEOPETUYECKUM KOJUYECTBOM COJEPKAHUS MUKPOMJIACTHKA
B 0TOOPAHHBIX MP0GAX BOJbI B CYXOM 0CTATKE

Obnim TeOpeTHYECKOE

Ne Kou- En. | O6bém Exn. . | En. koandectso B | En.
HaumeHoBaHue 0TOOpaHHOI .

n/n BO U3M | MpoOBI H3M H3M | 0TOOpaHHOW u3M

NpoobI

npode

1 2 3 4 5 6 7 8 9 10
1 gl;i‘;aﬁp(?;ajzl()“ﬁf?‘ja‘”“"‘ 7 wr | 00000073 | w® 0.0035 v | 336 wrr
2 g‘;ig;ps;a‘& rJfrpOzaf; RO 1 wr | 0.0000073 | u® 0.0035 v | 527 it
3 gl;i‘;aﬁpgzm';zl( ;pof‘;‘a BOARL 1 g wr | 00000073 | w® 0.0035 W | 432 wrr

TCOPCTI/I‘IGCKOG 3HA4YCHUC B OT06paHHLIX np06ax B CYXOM OCTATKE€ TaK K€, KaK U B I'PYHTax HpI/I6HI/IBI/ITeHLHO
OJWHAKOBO (pI/IC. 24) BrisBnennsie B BOJI€ KYCOYKH IIJIAaCTHKA roBOpAT O TOM, YTO BOAOTOK PCKHU Ky6aHB NEPEHOCUT
BOHOfI YacCTULbl IUTACTUKA Ppa3sHOro pasMepa, MMpu4eM MaKpOIIaCTHK B OOJIBLIIOM KOJIMYECTBE BCTpEYACTCAd B JOHHBIX
OTJIOXKCHMUSX.
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Konnyectso MUKpONAacTUKa B OTOGpaHHbIX
npobax BoAbl B CyXOM OCTaTKe
Mpodwunb Ne 1,

npobbl rpyHTa
32%

Mpodunb Ne 2,
npobbl rpyHTa
34%

Puc. 24. I[Ipoyenmnoe coommnouerne MUKpOnIACmMuKa no omoopanHlx npobax 600bl 8 CyXom ocmamie

3AK/IIOYEHUE

3arpsi3HeHHE MUKPOIUTACTUKOM INPaKTUIECKH XapaKTEPHO AJISl BCEX TOUEK 0TOOpa IpyHTa M BOJIBI.

B npenapatax u3 npo0 rpyHTa onpeaeseHo KOJMYeCTBO IIACTUKA MOMITYYHO:

e Ilpoduns 1 npenaparsl U3 NMpod TPyHTa PACHOJIOKEHHBIH BO3JIE MapKa KyJIbTYpbl M OTHbIXa MMeHH 30-
nerus [Tob6eaer — 49 mir.;

e IIpoduis 2 pacronoxeHHbIH Bo3e MUKpopaiioHa FO0unelnbIit — 52 wr.;

e TIpoduie 3 pacmosioKeHHBIH BO3JIe CaoBOro ToBapuiinectsa beper Kybanu, MyHuIMnaapHoe o0pa3oBaHue
Kpacuonmap — 51 .

B npenaparax u3 mpo0 BOABI B CYXOM OCTAaTKE OMPENEICHO KOJINIECTBO IUIACTHKA ITOMITYYHO:

e Ilpodmms 1 mpemaparsl U3 Mpod TPyHTa PACIOJIOKECHHBIN BO3JIE MapKa KyJIbTypsl M OTAbIXa MMeHH 30-
nerust [ToGenpr — 7 mit.;

o TIpodune 2 pacmonoXeHHBIH Bo31Ie MUKpopaiiona FO0melinsiii — 11 mr.;

e IIpoduis 3 pacrionoxeHHbIH Bo31e cafoBoro ToapuiecTta beper Kybanu, myaniunansHoe oOpasoBaHue
Kpacuonap — 9 mr.

[IpousBeneH TeOPETUYECKUH pacdyeT BO3MOXKHOI'O KOJHMYECTBA IUIACTHKA IMOLITYYHO B 00BEME OTOOpaHHOU
poOsl, KoTopas cocraBuia V = 0.0035(m3).

e TIpodune Ne 1, npoOst rpynTa — 7831 miT;

e TIpodune Ne 2, npoOst rpyrta — 8311 miT;

e TIpodune Ne 3, npoOst rpyrta — 8151 miT;

e B mpobe Ne 4, cr-nia [N'omyOnmkast — 3836 .

Ecnu roBOopuTh 0 MHUKpOIIIIACTHKE, KOTOPBIH ObLT 00HAPYKEH, €0 pa3Mepbl BapbHPYIOTCS OT 5 MIUIJIMMETPOB
mo 0,01 mwummerpa. HecmoTpst Ha Oonbline TEOpeTHYECKHE 3HAYCHUS, ONpeNeNieHHble B MpoQmIsx mpod, 5-
MHWJUIUMETPOBBIE KYyCOUKH OBUTH OOHapy>keHbI B OOJBIIMX KOJMYECTBaX, B (popMe OTAENBHBIX BOJIOKOH, HHTEH H
KIIyOKoB. MeHbIIME N0 pa3Mepy 4YacTHIBl MUKPOIUIACTHKA ObUIM 3a(MKCHPOBaHBI B NMPOo0OaxX, COOpaHHBIX HAa IIDKAx
A30BCKOrO MOpS, B HEKOTOPOM YAOJICHHHM OT TO4YKM, rjie peka KyOaHp Bmamaer B A3oBckoe Mope. Pa3mepsr
TUIACTUKOBBIX YacTHUI] B 3THX 00pa3uax BapbupoBaiuch oT 0,09 mm o 0,01 mm. Takoe pacnpeneneHne MUKpOILIACTHKA
B npobax, B3sThIX B peke KyOaHb M B cpaBHEHMM C NpOOOH OTOOpaHHOM Ha IUISHKE A30BCKOIO MOpPS y CTaHUIIBI
lonmyOuiikasi TOBOpUT 00 HMCTHpaHUM, MepepadoTKe, MHUKpoIulacTuka. To eCTh ero yMEHbIeHHE B pa3Mepax, 4To
Ooublie criocoOCTBYET MONAJaHUIO M HAKOIUICHUIO MUKPOIUIACTHKA B OpraHM3Max PeyHoi u Mopckoi daynsl. Cienyer
OTMETHTh YTO KYCOYKHM MHKpoIutacTuka pasmepoM ot 0,09 mm go 0,01 MM MOTyT yXe Ha4daTh HaKaIUIMBATBCS Yy
MaJIbKOB PbIO M MHBIX MEJIKUX KHBOTHBIX.

I[Ipn otbope mnpod6 mo mnpodmiIsiM B JOHHBIX OTJIOKEHUSX 3a(UKCHPOBAHO OOJIBIIOE KOJIMYECTBO
MaKpOIUIaCTHKA.

IIpoBeneHHOe uccnenoBaHHE IOKA3bIBAET HACKOJBKO CHIIBHO MHUKPOIUIACTHK Y4YacTBYeT B HAlllel KU3HU.
[TpoBoast IPaKTHYECKYIO M TEOPETHUYECKYIO OLICHKY 3arpsi3HEHUS] MUKPOIUIACTHKOM peku KyOaHb MOXKHO MpOCIenTh
HE TOJIBKO M3MEHEHHE Pa3MEPHOCTH KyCOUYKOB IUTACTHKA, HO M KOJMYECTBO B CPAaBHEHHWHU BBHIOOPKH TOJNBKO IO IJISHKAM
peKu B 0TOOpaHHBIX Ipobax U mpode A30BCKOTO MOPSI.

B mpenaparax u3 mpo0 rpyHTa onpeneneHo KOJINIeCTBO IUIACTHKA MOIITYIHO:

e [Ipemapar u3 npoOsl 1-1 (30Ha mska) — 12 mT.;

e [Ipemapar u3 npoOsl 2-1 (30Ha Twska) — 16 mT.;

e Tlpemnapat u3 nmpo6sI 2-1 (30Ha mwiska) — 12 wT;

e [Ilpenapar u3 npo0Os! Ne 4, cr-nja. [NomyOunxkas — 8 mr.
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VYuurteiBass onucaHHbIH (akT yOOpKM Ha TeppuUTOpHMHM IUIDKAa CT-Ipl [omyOunkas B pabore 2023 roxa
«3arpsi3HeHHe MMKPOIUIaCTUKOM TIuisbkeit KpacHomapckoro kpast akBartopun AsoBckoro Mopsi» [1] ¢uxcarus
MUKPOIUTACTHKA HE3HAUUTEIBHO HIDKE YeM B Ipenaparax u3 npo0 mispker pexu KyOaHs.

Bepst Bo BHIMaHME POTSHKEHHOCTH pekn KyOaHb uepe3 HeCKOJIbKO KPYITHBIX HACEIICHHBIX ITyHKTOB, TAKUX KaK
Kapauaesck, Uepkecck, Kpacnonap, Temprok u Gosee Menkux roposio, Hanpumep, CrnasiHck Ha KybGanu, Apmasup n
JIpyrUe HAaceJICHHBIE ITyHKTHI 3arpsi3HEHHE IUIACTUKOM BOJI peku KyOaHu sIBisieTCsl KOJI0CCaNbHBIM.
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STUDY OF MICROPLASTICS IN THE WATERS OF THE KUBAN RIVER

Ya.M. Baborykin, 7th grade student
Non-profit educational partnership
Secondary school "NOVATOR" (Krasnodar), Russian Federation

Abstract. The article considers a study of microplastic pollution of the Kuban River in the zone of its flow near
the city of Krasnodar. The research was carried out as part of school design activities and partially complements the
work on the study of microplastic pollution of the Kuban River. The study of microplastic pollution is today extremely
relevant and important, since microplastics are recognized as a new dangerous environmental pollutant. Microplastics
are widespread in the environment, including air, water and soil. It is present in a wide variety of objects, from clothing
to cosmetics, and its number in nature is constantly increasing. When released into the environment, microplastics have
a negative impact on biological systems and ecosystems in general. It can accumulate in organisms, disrupt their
metabolism and lead to death. Microplastics can also enter the human body through food, water and air. Its long-term
effects can lead to a variety of diseases and disorders, including immune system problems, cardiovascular disease, and
even oncology. The purpose of the study is to assess microplastic pollution of the Kuban River in the area of the city of
Krasnodar. The assessment is carried out with interpolation of the samples taken last year on the Golubitskaya beach
near the mouth of the Kuban River.

Tasks:

* Selection of water and bottom sediment sampling profiles;

* Sampling of water and bottom sediments by profiles;

* Quartering of bottom sediment samples;

* Preparation of water samples for testing;

* Preparation of bottom sediment samples for studies;

* Search for microplastics in prepared samples of water and bottom sediments under a microscope using
visible light and ultraviolet light.

Keywords: microplastics, ecology, environmental pollution, synthetic polymers.
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