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MOJAEPHU3AIIUA BEHTUJIAIIMOHHOI'O KOHTYPA
C IPUMEHEHHWEM DHEPIO3®®EKTUBHBIX TEXHOJIOT I

KpsrioB JIMmutpuii BuraiaseBuu

K.T.H., TOLEHT

OI'bOY BO «IletepOyprckuii rocy1apcTBEHHbIN YHUBEPCUTET
nyTei coobmenus Mimneparopa Anekcanapa »

AHHoTanusi: llenp HacToOAIEr0 MCCIEAOBAHUSA 3aKIOYAECTCS B OLEHKE
HEProd((HEKTUBHOCTH KOHKPETHOI'O MPOMBIIIJIEHHOTO MPEANPUATHS C LEJbIO
pa3pabOTKU pEeKOMEHJAlMil MO0 ONTHUMHU3alUU €ro sHepronorpednenus. llyrem
aHajaM3a DSHEPreTUYECKOM CHUCTEMbl W BBISBICHUS KPUTHYECKUX MPOOJIEMHBIX
oOyactell B HEM MOKHO ONPEEIUTh NOTEHIIUAN JJI1 CHU)KEHUSI SHEPrONOTPeOICHUs
U TIOBBIIIEHUS YPOBHA HHEProdd(eKTUBHOCTH Ha mnpeAanpusituu. OO0bEeKTOM
HCCIIEIOBaHMS SIBJISIETCS OTACNBHBIN CKilan npeanpustus. B nponecce odbcnenoBanus
3/1aHUsI OBLIN BBISIBJIEHBI TPOOJIEMBI, CBSI3AHHBIE C KOHAUIIMOHUPOBAHUEM BO31yXa U
He?(DPEeKTUBHON TPOESKTUPOBKOM BO31yXOpaCHpeNeTUTENbHBIX CUCTEM.

KiroueBble cioBa: 5HEProd(pPeKTUBHOCTD, SHEPTOPECYPChI, aBTOMATU3ALINS,
peKynepaTop, 3JKOHOMHUSI SHEPTHH, MOJEPHU3ALIUS.

UPGRADE OF VENTILATION CIRCUIT USING
ENERGY-EFFICIENT TECHNOLOGIES

Krylov Dmitry Vitalievich

Abstract: The purpose of this study is to assess the energy efficiency of a
specific industrial enterprise in order to develop recommendations for optimizing its
energy consumption. By analyzing the energy system and identifying critical areas of
concern, it is possible to determine the potentia for reducing energy consumption and
improving the energy efficiency of the enterprise. The study focuses on a specific
warehouse within the enterprise. During the survey of the building, issues related to
air conditioning and inefficient design of air distribution systems were identified.

Key words. energy efficiency, energy resources, automation, recuperator,
energy savings, modernization.

D¢ddexTuBHOE yNpaBIeHNE YHEPTOPECYPCAMH SBISETCS OJHOW M3 KITIOUEBBIX
3amau s npennpustuil B Poccuu, uro oOycnomieHo npussTueM denepanbHOro
8
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3akoHa OT 23 HosaA0ps 2009 N 261-d3 «O6 sHeprocOepekeHUH U O TMOBBIIICHUU
sHEpreTudeckord J(PGEKTUBHOCTH W O BHECCHWM W3MEHEHUW B OTHCIHHBIC
3aKOHOJaTeIbHbIe akThl Poccuiickoir demeparumy» [1].

[ToBbIienne 3HeprodhPeKTHBHOCTH CIIOCOOCTBYET CHMKEHHIO 3aTpaT U MUHU-
MH3ALAA SKOJOTHMUYECKOTO BO3JECUCTBUSA, UYTO BAXXHO JIJII KOHKYPEHTOCIIOCOOHOCTH
npennpustuid. VccnenoBanue HampaBi€HO Ha OILIEHKY COCTOSIHHS YHEPTrOCHUCTEMBI
MPEANPUATHAS U Pa3pabOTKy pPeKOMEHAINI TI0 ONTUMHU3AINK SHEPTOMOTPEOICHNUS.

[{enp maHHOTO MCCIIEOBAHUS 3aKJIIOYAETCS B OILICHKE dHEepreTuieckoit addex-
TUBHOCTH CKJIaJla MPEANPUATHS U TOCIEAYIONEeH pa3paboTke sHeprocOeperaronmx
MEPOTPHUATHIA C UCTIOIb30BAaHUEM SHEPTO3(h(PEKTUBHBIX pelIeHUH. 3aaul BKIIOYAIOT
aHaJM3 TEKYIIEro COCTOSIHUSI HSHEPrOCUCTEMBI, BBIMIOJIHEHUE TEIJIOBU3MOHHOTO
oOcne0BaHus U MPEJI0KEHNE METOI0B MOJCPHU3AIIUU 000pYA0OBaHUS.

Jns cOopa AaHHBIX O NOTPEOJICHMM SHEPrUM B TNEPBYIO OYEpEb ObLIU
MIPOBE/ICHBI HATYPHBIEC MCIIBITAHUS HAPYXKHBIX OTPAXKIAIONIUX KOHCTPYKIIUNA 00BEKTa
C LEJIbI0 KOHTPOJIS KAYECTBA TETIOBOM 3aIIUThI 37aHUS.

B cocTtaB HaTypHBIX UCTIBITAHUN BXOJIUT:

® TEIUIOBU3MOHHOE OOCIEIOBaHHE BHYTPEHHUX U HAPYKHBIX IMOBEPXHOCTEU
orpakmaromux KoHCTpYKIuid B cooTBeTcTBUM ¢ ['OCT P54852-2011 «3nmanus wu
COOpY>KeHUs. MeToJ TeMJIOBU3UOHHOTO KOHTPOJIS KadyecTBa TEIJIOU30JIAIIUN
Orpa)KTAIOIINX KOHCTPYKIUH» [2];

® I[IPOBEIACHHUE HW3MEPEHUM METEOYCIOBUM M TEMIIEPATYPHBIX PEKUMOB
MOMENICHUT  BO  BpeMsi  TEIUIOBUSMOHHOW  CBHEMKM B COOTBETCTBHUH
¢ T'OCT 30494-2011 «MexrocynapCTBEHHbIM CTaHAApPT. 3JaHHUS JKWIbIE U
oOmiecTBeHHbIe. [lapaMeTpbl MUKpOKIMMAaTa B TOMEIIEHUIX» [3].

OO0cnemoBanre BBISBUIIO HEIOCTATKA B CHCTEME KOHAMIIMOHUPOBAHUS, B TOM
YHCJIe YCTapEBIIHE CUCTEMbl BEHTWISAIIUYA U HETIPABUIILHOE BO3LyXOPACTIPEICIICHHE.

B nanHoM ciiydyae peKOMEHyeTCs:

1. PexoHCTpYKIMS CHCTEMBbl BEHTWISAIIUA Ha Oosee 3(P(HEeKTUBHOE pPEIICHUE
C WCIOJIb30BAHHEM PEKyNepaToOpoB, KOTOPBIC TMO3BOJISAT YTHUIU3UPOBATH TEILIO
HCXOSIIEr0o MOTOKA BO3ayXa.

2. YCTaHOBKa aBTOMATHYECKOW CHCTEMBI PETYJUPOBAHHUSA TEMIIEpPaTyphI
BO3/lyXa.

3. BHenmpenue MeMOpaHHOTO IJIACTHHYATOTO TEIUIOOOMEHHUKAa B CHUCTEMY
NPUTOYHO-BBITSHKHON BEHTWJISIIIUU, YTO MO3BOJIUT YAYUYIIUTh YTUIW3AIMIO TEIUla U
MOBBICUTH YHEPT03((HEKTUBHOCTE.

PacueT oTonuTenpbHBIX HATPY30K CKIIa[a IPOBOIUICS IO (hopmyIe:

Qux = K(tBH ; tH)VCK

MUHMN «HOBAA HAYKA»
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rae V.. — 00beM CKIIaa o Hapy)KHOMY 00Mepy, M;

(tzy — ty) — Pa3HOCTH TEMIIEpaTyp BHYTPEHHETO U HAPYKHOTO BO3ayxa, °C;

K — cpennuii koadduimenT remwtonoreps , Br/(m3-°C).

B pamkax mpoekTa pPEKOMEHIYEeTCS YCTaHOBUTh KJIMMAT-KOHTPOJIb C
ABTOMATUYECKUMHU JATUYNKAMH [l MOHUTOPUHTA W PETYJIMPOBAHUS TEMIEPATypPHI.
OCHOBHBIE 3JIEMEHTBI CUCTEMBI BKJIFOYAIOT JATYUKH, aKTyaTOPhl W KOHTPOJUICPHI.
B xome mMeponpusATHii MO ONTUMHU3ALMK CHCTEMbI OTOIICHHs ObLT pa3paboTaH KO/
ABTOMATHUYECKOTO PETYIMPOBAHUS TI0/IaYU BO3/IyXa B 3aBUCHMOCTH OT TEMIIEPATYPHI,
paboTtaromuii B 0ECKOHEUHOM IMKJE, I OOeCleyYeHUs ONTUMAJIBLHOTO KiIHMaTa
BHYTpH ckiaaa. Koa mporpamMmel IpeIcTaBIeH Ha pUCYHKE 1.

(self):

self temperature =
(self):

self temperature = random.uniform(-

self temperature

(self, target_temperature):
self target_temperature = target_temperature

(self, external_ temperature):
external temperature < self target_temperature:

int( )
external temperature > self.target_temperature:

nt( )

temperature_sensor = TemperatureSenso={)

air_regulator = AirRegulator(-)

current_temperature = temperature sensor.read_te-peratmre()
nt( , current_temperature)

air_regulator.regulate_airflow(cu rent_temperature)

time.sleep()

Puc. 1. IlporpamMupoBaHye aBTOMATHKH OT JATYUKOB TeMIIepaTypbl
K peryJiitopy Bo3ayxa

10
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B cooTBeTCTBHH € ITOCTABICHHOM 3a1a4YeH:

— IIPOBEIECH TEXHHKO-3KOHOMWYECKHW AaHAJIM3 HAa OCHOBE PEKOMEHIALMN U
BBIOOpPA HOBOT'O 00OPYIOBAHMS;

— pa3paboTaHbl  MEpPONPHUATHUS 1O  MOBBIIEHUIO  A((HEKTUBHOCTH
TEIJIOCHA0KEHHUS, B OCHOBE KOTOPBIX JIC)KUT MPUMEHEHUE PEKYIIEPATOPOB B CUCTEME
BEHTW ALY,

— OCYILIECTBJIEHO BHEJIPEHUE CHUCTEMbl ABTOMATU3UPOBAHHOIO KOHTPOJIS,
KOTOpasi MO3BOJUT UCKIFOUNUTh HEYNPABIISIEMbIE U U30BITOUHBIE IOTEPU SHEPTUU.

B pesynbraTe NpUHATBIX TEXHOJIOTMUYECKHUX PEUIEHUH YAAIoCh JOOUTHCA
YBEIMYECHUST SHEProd(hPEeKTUBHOCTU MCCIEIYEMOT0 OOBEKTa, YTO MOATBEPKIAET
1€J1€c000pa3HOCTh MOJIEPHU3AIMN SHEPTeTUUECKOW HUHPPACTPYKTYPBHI.
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OLIEHKA BJUSIHUS 3APSITHBIX CTAHIIMIA
YJIEKTPOMOBUJIEI HA MOKA3ATEJU KAYECTBA
SJIEKTPOIHEPTUM B CETSIX 0,4 KB

Sub [3BUHbIIAHB

MarucTpaHT

3enenbkeBny AJsiekcanap Mocudosny

K.T.H., JOLEHT

Coity I'oaisiH

MaruCTpaHT

benopyccknii HaMOHAIBHBIA TEXHUYECKUN YHUBEPCUTET

AHHOTamusi: PocT MCNONb30BaHUSA 3JIEKTPOMOOMIIEH BENET K YBEIMYECHHIO
KOJIMYECTBA 3apsAHBIX CTaHLMMH, KOTOPBIE MCKaXAKOT KPUBBIE TOKM U HaPSKECHUS
M3-32 BAPUATMBHOCTM Mpoduiell mnoTpedneHus, 4YTo TpedyeT aJanTalnuu
JNENUCTBYIOLIMX METOJUK pacdy€Ta U aHaJIM3a KaueCcTBa JICKTPOIHEPTUU.

KuroueBsble cioBa: 3apsiiHasl CTaHLMsSA, KAY€CTBO TOKA, KAYE€CTBO HAIPSKEHUS,
npo@uib MOTPeOIEHUS, METOIMKA pacyeTa.

ASSESSMENT OF THE IMPACT OF ELECTRIC VEHICLE
CHARGING STATIONSON ELECTRIC POWER QUALITY
INDICATORSIN 0.4 KV NETWORKS

Y an Jinshan
Zelenkevich Alexander losifovich
Sity Guoliang

Abstract: The growing use of electric vehicles leads to an increase in the
number of charging stations, which distort current and voltage curves due to
variability in consumption profiles, requiring the adaptation of existing methods for
calculating and analyzing power quality.

Key words: charging station, current quality, voltage quality, consumption
profile, calculation method.

HecMoTpst Ha 3HauuTeNbHBIA O0BEM  WCCIENOBAHWNA 1O  BIUSHUIO
AIEKTPOMOOMIIEH Ha pachpenenuTelbHble CETH B IIEJIOM, CYIIECTBYET HEIOCTATOK

12

MUHMN «HOBAA HAYKA»




SCIENCE RESEARCH 2026

paboT, KacammmMXCcs ICTATH3UPOBAHHOW OIEHKH BIWSHUS 3apsIHBIX CTAHITHMA
B Auana3zoHe MoinHocted a0 150 kBT Ha mokazarenu KayecTBa 3JIEKTPOIHEPTUU
B cerax 0,4 kB, ocobeHHO ¢ y4€ToM peanbHbIX Npoduiaeh 3apsakd, ¢azHbIX
HECUMMETPUH U BIIMSHMS TTapaMeTPOB KaOENbHBIX JMHUM. ITO cO3AaéT HAYYHYIO U
MPAKTHYECKYI0 TMOTPEOHOCTh B CHCTEMAaTUYECKOM aHajiM3€ M MOJCIMPOBAHHUH
BJIMSIHUS TaKUX HArpy30K Ha MapameTpbl CETH, BKIIOUAs TAPMOHUYECKHE UCKAKEHUS
70 OTHOCHUTEJIBHO BBICOKHX MOPSJIKOB M OTKJIOHEHUS HANpPsDKEHHS B COOTBETCTBUU
¢ neuctBytomumu HopMatuBamMu IEC uw T'OCT. BosHukaer HE0O0XOIUMOCTH
KOMILJIEKCHOW OLIEHKH BJIMSIHUS 3apsIAHBIX CTAHLMKA AJIEKTPOMOOMIIEH Ha MOKa3aTelu
KadecTBa djekTposHeprun B cersx 0,4 kB, koropas BkiIOYaeT aHAIUTUYECKYIO
OLICHKY, MOJIETTUPOBAHKE U pa3pabOTKy MPAKTUYECKUX PEKOMEHAIUHI IO CHUKEHUIO
HEraTUBHBIX 3 (PEKTOB.

HenuneitHocTh MOTpeOICHUST TOKA 3apsiAHBIMUA CTAHLMSMHU 3JIEKTPOMOOUIIEH
00yCIIOBJIEHA XapaKTepoM MpeoOpa3oBaHUsl SHEPTUU BHYTPHU CHUIIOBON 3JIEKTPOHUKHU
cTaHUMU U OarapeiiHoro ympasieHus. [lpu 3apsiie akKymyssiTopa HCHOJB3YyeTCs
cTpaterust «constant current — constant voltage» (CC-CV): chHauvama TOK
nojaepKuBaeTcsi Ha moctossHHOM ypoBHe (CC-artam), 3aTeM — HampshKeHHE Ha
noctossHHOM ypoBHe (CV-3tam). B pesynbpTate TOK motpebdisercs oT ceTu B Ghopme,
CYLIECTBEHHO OTKJIOHSIOUIENCA OT HICAIBHOW CHHYCOWIBI, YTO IIPUBOJHUT
K 00pa30BaHUI0 TAPMOHUYECKUX COCTABISIONMIMX M CIIEKTPAa BBICHIMX TapMOHUK.
AHanmu3 u3MEHEHH (OpMbI TOKA W €ro CIEKTPaJbHOTO COCTaBa IO3BOJISIET
YCTaHOBUTH Pa3Nuus B reHepupyeMbix rapmonukax Ha stanax CC u CV. B onnom
U3 TIOCJIEHUX HWCCIICOBAaHWA OTMEYEHO, YTO TrapMOHWYeckue uckaxeHus Ha CV-
JTane MOTYT ObITh 3HAUUTENHLHO BhIIIe, yeM Ha CC-3Tane, BCIeACTBUE OCOOCHHOCTEH
QITOPUTMOB YIPABJICHUS 3apsOM U MEPEXOJ0B MEKIY pexuMaMu. ITU 3P(DEKThI
MIPOSIBIISIIOTCS. KaK B YBEITMYCHUU aOCOTIOTHBIX 3HAUYCHUN OT/IEIBHBIX TAPMOHUK, TaK
u B pocte ob1ero koadduimenta THD (Total Harmonic Distortion).

st yMEHBINICHUSI BIWSHHUS TapMOHUYECKMX WCKAXCHUN TMPUMEHSIOTCS
pa3IMYHbIE METOMbL:

— maccuBHbIe QUIBTPHI — pe3oHaHCHBbIE LC-11enu Ha onpenenéHHbIe 4acTOThI
TapMOHUK YMEHBIIIAIOT UX aMILIUTY/IbI;

— aKTHBHbIE  (QWIBTPHl —  COBPEMEHHBIE  YCTPOMCTBAa  IO3BOJIAIOT
KOMIICHCUPOBATh IMUPOKUN CHEKTp TapMOHMK, aJalTHPYSACh K H3MEHSIOIICHCS
Harpyske;

— QJTOPUTMbI YNpPaBIECHUS 3apSAIOM — HMCMOJIb30BAHHE MOAU(PUIIMPOBAHHBIX

crpareruii 3apsaku CPCV (Constant Power Constant Voltage) moxkeT cHUXKaTh
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aMIUTATYAbl TAPMOHUYECKUX COCTABIIIOIIMX 32 CUET CIVIAXKEHHOTO MEPEXO0Ia MEXKIY
peXUMaMH 3apsSAKU U 0osiee CTaOUIBLHOTO MPO(UIIS TOKA.

AJITOPUTMUYECKHE U3MEHEHHUSI MTOKA3bIBAIOT 3HAYUTEILHOE CHIDKEHUE 3-i, 5-i
u 7-i TapMOHHK 10 cpaBHeHHIO ¢ KinaccuueckuM CC-CV ympasienuem 3a cuét 6onee
MMOCTOSTHHOTO TPOQWISI MOITHOCTH W TOKOBOW (hOPMBI, 94TO BEAET K YIYUIICHUIO
[I0OKA3aTeJIel Ka4eCTBA AJIEKTPOIHEPTIUH.

B Tabnuue | npuBeneH TUNWYHBIA TapMOHUYECKHM COCTaB TOKa 3apsHOM
ctanuuu npu ynpoménnon moaenun CC-CV, nmoiydeHHbIH Ha 0000IMIEHHBIX JTaHHBIX
CBPONCHCKHUX M KUTAHCKUX UCCIeaoBaHmii [1].

JIOMUHUpYIOIIUMU TapMOHUKaMu  SIBISAIOTCA  3-s1, S5-1 m 7-4, 4TO
MOATBEPKIAACTCA:  AKCIEPUMEHTAIBHBIMA  W3MEPEHUSIMU B  CETSIX  HHU3KOIO
HalpsOKEHUS;  MOJACIMPOBAHUEM  3aPANIHBIX  YCTPOMCTB C  BBIIPSMUTEIbHBIMU
kackamamu u HIWMM-ynpaBiennem [2]. Jlng npuBenEHHOTO CHEKTpa THITMYHOE
snauenne THD | cocrtaBmser 12-20%,u4T0 OKa3bIBa€T CYIIECTBEHHOE BIHMSHHE Ha
(dhopMy HanpsLKEHUST B TOYKE OOIIEro MPUCOSAMHEHHUS, TaK KaK TapMOHUYECKUE TOKH
IIPOTEKAIOT YEPE3 YACTOTHO3aBUCUMOE CONIPOTHUBIIEHUE CETH.

Cymmapsbie TapMoHMKU (10 40-TOo TOpsiiKa) YBEJIUUYUBAIOTCS HEJIMHEIHO
C pOCTOM MOIIHOCTU TMOJKJIIOYEHUS 3apAIHBIX CTAaHIMWN, YTO HAKIA/IbIBACT
JIOTIOJTHUTENIbHBIE TPEOOBAHUS K aHAM3Y KauyeCTBa AJIEKTPOIHEPTUU U IPUMEHEHUIO
Mep 0 KOMIICHCAIUU.

Taoauna 1
TUNHUYHBIA CHIEKTP rAPMOHUYECKHUX COCTABJISIONINX TOKA 3aPSAAHON CTAHIMH
yjekTpomMoouIst npu npoguie «CC-CVy

[Topsimox OTHOCHTEbHAS aMIUIUTY/Ia TOKA,
o XapakTtep BIUSHHS HA CETh
TapMOHUKHU % ot Ii
1 (ocHOBHAs) 100 [Tone3nas cocrapistomas
3 6,0-8,5 Veenuuenue THD, narpes Heittpanu
5 8,0-12,0 OcnoBHo#t Bkiiag B THD Hanpsixenus
7 4,0-7,0 JlonoHHUTENbHBIE TOTEPH B TpaHCchopMaTope
9 2,0-3,5 Poct uckaxxenuit popmbl HaPSHKECHUS
11 3,0-5,0 Kputnuna mpu pe3onancax
13 2,0-4,0 Bropuunsrii Bkrag 8 THD
15 1,5-3,0 MaJto3HaunMa HHJIUBU Ty aTbHO
17 1,0-2,5 Maioe BausiHue
19 0,8-2,0 Majoe BIUsSIHUE
21-25 0,5-1,5 KyMynsTuBHbIN BKI1a]
27-40 <10 Bnusinue na THD nipu BeICOKOM MOIIHOCTH
14
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[TpoBeneHo KOMITBIOTEPHOE MOJICJIMPOBAHHE BITHSTHUS 3apSAKU
AIIEKTPOMOOMIIA Ha TIOKA3aTeNN KayecTBa HJIEKTPOIHEPTUH TS CISAYIOMINX YCIOBHIA:
ceth 0,4 kB, 50 I'm; omna 3apsmnas cranmmst 150 xBt; npodwuns 3apsaku CC-CV;
Harpy3ka HecuMMeTpuyHasi; ¢punbTpanus: naccuBHbli LC-punptp 5-i1 rapmonuku /
akTUBHBIN QuibTp ToKa (AIID). Pe3ynbraTsl npuBeACHHI B TA0M. 2.

Tadanuna 2
Biusinue puiabTpanuu HAa rApPMOHUYECKHUH COCTAB TOKA
3apsiIHOM CTAHIUU

Hopsnox bes ¢punbrpa, % i | [TaccuBHblit puiibTp, % Ii AKTMBH:H/I ubTP,

FapMOHUKHU % I
3 7,5 6,0 1,2

5 11,0 35 1,0

7 6,0 2,8 09

9 3,0 2,0 0,6

11 4,0 2,5 0,7

13 3,0 2,0 0,6

15 2,0 15 0,5
17-25 1,0-2,0 0,8-1,2 <0,5
27-40 <10 <0,8 <0,3

AHanu3 TabauLbl MOKa3bIBAET, YTO MaccuBHasi QpuibTpauusa 3¢QexkTuBHa A
CHIDKEHHUS TOMUHHUPYIOIIUX FapMOHUK (5-51, 7-4); MeHee 3(pPeKTUBHA Il IUPOKOTO
CHEKTpa; BO3MOXXHBI PE30HAHCHBIEC SIBJICHUS C CEThIO. AKTHUBHas (uibTpanus
o0OecnieunBaeT MOJABJICHHE TapMOHUK BO BCEM auana3oHe 10 40-ro mopsnka;
HauOosiee 3pdextuBHa g cereit 0,4 kB; mpeanouyTuTenbHA TPU U3MEHSIOLIUXCS
peXUMax 3apsiiKy.

PexxuMbl 3apsiiku 3JEKTPOMOOUIIEH CYIIECTBEHHO 3aBUCAT OT BPEMEHHOIO
po ISt HArpPy3KU PACTIPEICIUTEILHON CeTH. B yCIOBHSIX pealbHON IKCILTyaTaliu
3apsAIHbIE CTAHIMM MOTYT (PYHKIIMOHMpPOBATH KakK B 4Yachl MHUHHMMAJIbHOIO
notpedsieHuss (HOYHOM peXHM), TaKk WU B MEPUOJbl MaKCHUMAaJbHOM Harpys3ku
(MMKOBBIN peXUM). DTU JIBa CUEHAPHUS MPUHUMUIIAAIBHO Pa3IUYyaroTCs MO BIUSHUIO
Ha NapaMeTpbl Ka4ecTBa JJIEKTPOIHEPIUH, YCTOMYMBOCTh HANPSIKEHUS U TEIIOBOE
COCTOSIHUE 3JIEMEHTOB CETH, YTO 00YCIaBIMBAET HEOOXOJUMOCTh UX Pa3JeiabHOrO U
CPaBHUTEIBHOIO aHaiIHu3a. Pe3ynbTaTbl MOAEIMPOBAHUS MOATBEPKIAIOT, YTO MPH
HOYHOM 3apsKe OTHOCUTEIbHBIE 3HAYCHHsS TapMOHUYECKMX MCKa)KEHUN BBIIIIE,
OJTHAKO a0COJIIOTHBIE YPOBHH HAIpPsDKEHUS OCTAlOTCA ONMKe K HOMHMHAJIBHBIM.
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B nmkoBOM pexume, HaNpoOTHB, HAONIOMACTCS 3HAYUTEIBHOE CHIDKCHHE
HaIpsOKEHUsl, TpU 3TOM KOA((DUIIMEHThl HEIMHEHHBIX HCKAKEHUM OCTaloTCs Ha
ypOBHE, OJWU3KOM K HOPMATHUBHBIM 3HAYCHHSIM, 33 CUET BBICOKOH JOJW JMHEHHON
Harpy3kH.
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Abstract: The era of active development of northern oil and gas fields requires
a systematic approach to employee hedth protection. This paper presents a
comprehensive approach to managing occupational disease risks among oil and gas
workers in the Far North, taking into account climatic, industrial, and socio-
organizationa factors. This approach includes prevention and early diagnosis based
on monitoring working conditions; organizational and technical measures to reduce
the impact of extreme conditions, microclimatic stress, noise, and vibration; adaptive
health management through periodic medical examinations and optimization of work
and rest schedules taking into account the region's geographic features; increased
effectiveness of management decisions; a reduction in the incidence and severity of
occupational diseases; and improved working conditions and employee resilience in
the harsh northern climate.

Key words: occupational diseases, Far North. professional risk, harmful
production factors, working conditions.

KOMILIEKCHBIN NOJXO0/1 K YIIPABJIEHUIO PUCKAMHU
MMPO®ECCHUOHAJIBHBIX 3ABOJIEBAHUN CPEJIU PABOTHUKOB
HE®TETA30BOM OTPACJIU HA KPAMHEM CEBEPE
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Ma3urtoBa JInaua Tax:xkueBHa

ben lllyman AHHa AJleKCAaHAPOBHA
Hcmarosa Jlynsza PaBuibeBHa
HUcmaToBa Auaa PaBuiabeBHa

AHHOTAIUsi: DNO0Xa aKTUBHOTO OCBOEHMSI CEBEPHBIX HE(PTEra3oBbIX MECTO-
poxxaeHuil TpeOyeT CHUCTEMHOIO MOAXOJa K 3allluTe 340pOBbsl PaOOTHHUKOB.
B nmanHoM cTaTthe mpeacTaBIeH KOMIUIEKCHBIM MOJIXOJ K YIPAaBICHUIO PUCKAMH MPO-
(deccuoHanbHBIX 3a00J1€BaHUI cpeu pabOTHUKOB HedTerazoBoil otpaciau Kpaiinero
CeBepa ¢ y4eToM KIMMaTHYECKUX, MPOU3BOJCTBEHHBIX U COLMATBHO-OPTaHU3AMOH-
HBIX (paKTOPOB. DTOT MOAXO] BKIIOYAECT MPO(PUIAKTUKY U PAHHIOK JTUAarHOCTUKY Ha
OCHOBE MOHUTOPHUHTIA YCIOBHM TPyJa; OPraHU3aMOHHO-TEXHUYECKHUE MEPBI 110 CHU-
KEHUIO BO3JCHCTBUS SKCTPEMAIBHBIX YCJIOBHM, MHUKPOKIMMATHYECKOTO CTpecca,
IyMa ¥ BUOpanuu; aJanTUBHOE YIPaBJICHUE 3J0POBBEM MOCPEICTBOM NEPHOIUYEC-
KUX MEIUIMHCKUX OCMOTPOB U ONTUMHU3ALUU IPapUKOB pabOTHI U OTABIXA C YUYETOM
reorpauyeckux 0COOCHHOCTEN PerruoHa; NoBbIIEHNE 3PPEKTUBHOCTH YIIpaBIeHYE-
CKHMX PEIICHUI; CHIDKCHHE 3a00JICBAEMOCTH U TSHKECTH MPOGEeCCHOHANIBHBIX 3a001e-
BAaHMI; YJIy4ylIeHUE YCJIOBUH TpyJa M TMOBBIIIEHHE YCTOHYMBOCTH PaOOTHHUKOB
K CYpOBOMY CEBEPHOMY KIIIMATY.

KuaroueBbie ciaoBa: mnpodeccuoHanbubie 3a0oneBanusi, Kpaiinnii Cesep,
npo(hecCHOHANBHBIN PUCK, BPEHbIE TPOU3BOCTBEHHBIE ()aKTOPHI, YCIOBUS TPYAA.

Purpose and objectives. To analyze occupational diseases and develop a
comprehensive approach to reducing the risk of their occurrence among workers in
the oil and gas industry of the Far North.

Methods and their analysis.

Occupational diseases among oil and gas industry workers are caused by a
combination of harmful industrial and climatic factors . Working in conditions of
constant exposure to cold leads to hypothermia, frostbite, and, in the long term, to
chronic diseases of the musculoskeletal system (arthritis, arthrosis), cardiovascular
system (hypertension, coronary heart disease), and nervous system (neuroses,
radiculitis). Strong winds and snowstorms increase hesat loss, contribute to colds and
exacerbation of chronic respiratory diseases. High humidity aggravates the negative
effects of cold, promoting the development of funga skin diseases. Short daylight
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hours lead to disruption of circadian rhythms, vitamin D deficiency, decreased
immunity, and the development of seasonal affective disorders.

Harmful production factors — noise and vibration, constantly affecting workers
(from drilling rigs, pumps, compressors can lead to hearing impairment (noise-
induced hearing loss), problems with the vestibular system, diseases of the
muscul oskeletal system and the cardiovascular system. The chemical factor is caused
by the impact of harmful substances on workers — oil and gas and products of their
processing containing toxic components (hydrogen sulfide, hydrocarbons, nitrogen
and sulfur oxides). Their inhalation can cause respiratory diseases (bronchitis,
pneumonia), alergic reactions, liver and kidney damage, as well as cancer. Also,
workers in the oil and gas industry in the Far North are often exposed to physical
overload — shift work, frequent business trips, the need to perform heavy physical
work in unfavorable conditions lead to the development of diseases of the
muscul oskeletal system (herniated discs, osteochondrosis), cardiovascular system and
nervous system; stress and psycho-emotional The pressures of isolation from family,
monotonous work, high responsibility, and the risk of accidents all create chronic
stress, which can lead to the development of neuroses, depression, insomnia, and
other psychosomatic disorders.

The most common occupational diseases based on the analysis of literary data
[1,2, 3] can be divided into the following groups of diseases most frequently
encountered among workers in the oil and gas industry of the Far North: diseases of
the musculoskeletal system — osteochondrosis, radiculitis, arthritis, arthross,
herniated discs; cardiovascular system — hypertension, coronary heart disease, heart
rhythm disturbances, respiratory system — chronic bronchitis, pneumonia,
occupational bronchial asthma; diseases of the nervous system — neuroses,
radiculoneulitis, sleep disorders, vegetative-vascular dystonia; diseases of the hearing
organs - noise hearing loss; skin diseases — dermatitis, eczema, funga infections;
oncological diseases - associated with exposure to carcinogenic substances.

Addressing the problem of occupational diseases in the oil and gas industry of
the Far North requires a comprehensive and systematic approach, including the
following areas:

— modernization of equipment - introduction of more modern, less noisy and
vibration-active mechanisms

— removal of workers from areas with high noise levels through automation
and robotization of technological processes
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— ensuring high-quality ventilation and air purification, monitoring the
content of harmful substancesin the air of the working area.

— creation of comfortable microclimatic conditions — use of modern thermal
insulation materials, heating and air conditioning systems in work areas and transport.

Organizational measures to reduce the incidence of occupational diseases
among oil and gas workers in the Far North include providing psychological support,
including stress management training and creating conditions for maintaining a
positive psychological climate within the team. Regular briefings and training on
occupational safety, safe behavior, and the use of persona protective equipment
(PPE) are also proposed.

Particular attention must be paid to optimizing employee work schedules—
reducing shift lengths, increasing rest periods, and providing sufficient time for
recuperation; conducting preliminary, periodic, and unscheduled medical
examinations using modern diagnostic methods for the early detection of pathologies;
developing individual rehabilitation and health programs for employees predisposed
to or already suffering from certain diseases; and implementing preventive measures
such as vaccinations, vitamin therapy, and immune-boosting measures.

Risk communication — communicating to employees information about
potential hazards associated with their professiona activities and measures to
minimize them — is an important component of developing a safety culture and
instilling in employees a responsible attitude toward their own health and the health
of their colleagues.

Conclusion

Occupational diseases in the oil and gas industry of the Far North are a serious
problem requiring constant attention and coordinated efforts from employers,
workers, and hedthcare ingtitutions. Worker health is not just a socia responsibility
but also a strategically important area, ensuring the long-term sustainability and
efficiency of the industry. Only a comprehensive approach based on a thorough
understanding of the risks, the implementation of advanced technologies, high-quality
medical care, and the active involvement of workers themselves will minimize the
negative impact of harsh conditions on their health and preserve their most valuable
resource—human capital. Heath on the front lines is the key to the successful
development and exploitation of the Far North's riches.
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IMPOMBIIIJIEHHA S BE3OITACHOCTbD KAK ONPEIEJISIIOIIUA
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AHHOTanMs: B 1aHHON CTaThe paCCMOTPEHO Pa3BUTHE U COBEPIIEHCTBOBAHUE
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one of the key factors determining the sustainability of the oil and gas industry, as
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[Tannemusi KOpOHABUPYCHOM MH(MEKIIMU OKaszajia CYIIECTBEHHOE BJIMSHUE Ha
MHUPOBYIO JKOHOMHUKY, YTO NPHUBEIO K 3HAYUTEILHOMY CHHXXEHUIO CIIpoca Ha
HedrenponykTel. [lageHne moOTpeOHOCTH B TOIUIMBHO-PHEPrETHUYECKUX pecypcax
00yCJIOBHIIO COKpalleHne 00heMOB WX TIpon3BoacTBa. B ampene 2020 rona curyarus

HAa HE(PTSIHOM pBIHKE JOCTUINIA KPUTUYECKOM TOUKH: CTOMMOCTH (BIOYEPCHBIX
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KOHTPAaKTOB Ha He(DTb Ha OMpPEIEICHHBIN MEepUOJ OMyCTUJIAch J0 OTPHUIATEIHHBIX
3HaYeHU. B CHOXMBIIUXCS YCIOBHSIX TOCYAapCTBA, YYAaCTHUKHU COTJIALICHHUS
Opranusanuu crpad skcnoptepoB HepTu (OIIEK), a Takxke kpynmHeHIIMe MUPOBBIE
AKCIIOPTEPH HEPTH JOTOBOPHIIUCH O COBMECTHBIX Mepax MO OTPAHUYEHHIO 00HEMOB
A00BIYY C LIETBI0 CTAOUIN3AIMU MHUPOBOTO HE(YTAHOTO phIHKA [1].

OtcyTcTBUE OXUAAEMOW MpPUOBUIM BBIHYJWIO KOMIIAHUM CYIIECTBEHHO
EPECMOTPETh CTPYKTYPY CBOMX pACXOJIOB U 3HAYMUTENILHO COKPATUTh OIOKET.
JlaHHbIe Mephl MOBJICKJIH 32 COOOM yMeHbIlIeHHe (PMHAHCUPOBAHUS 1O OOJIBIIMHCTBY
HampaBiieHud gesrenbHocTH. Cdepa NPOMBINIIEHHONM O€30MACHOCTH — TaKXke
oKazajach 3aTpPOHyTa IMIPOLIECCOM ONTUMHU3ALMK 3aTpaT. B cloXuBIIHMXCA
HSKOHOMUYECKUX YCIOBUAX HEPTETra30BbIM KOMIAHHUSIM TpeOyeTcsl MPUMEHSTH
B3BEIICHHBIE W 3()(PEKTUBHBIC MOAXOBI K PA3BUTHIO, MTO3BOJISIONINE OJHOBPEMEHHO
paloHaIbHO UCIOIB30BaTh (PMHAHCOBBIE PECYPCHI M MOAACPKUBATh HEOOXOAUMBIIA
YpOBEHB IPOMBIIIICHHOHN 0€30MacHOCTH AaXKe B TIEPUO/I KPU3HCHBIX SBICHUIA.

Pa3Butne cuctembl MPOMBIIIJICHHOW O€30MacHOCTH B paMKax JAESTeIbHOCTU
KOMIIaHUM BO MHOIOM oOmpezensercs HaaudueM 3((EKTUBHBIX YIPaBIECHUYECKUX
MEXaHU3MOB B JaHHOW cdepe, a TakkKe YCIOBUSIMH HX BHEAPEHUS W
¢yaknuonupoBanus.  CylIeCTBEHHYIO  pOJIb  HMIpaeT  peryjsipHas — OLCHKa
pEe3yNbTaTUBHOCTH TaKUX CHCTEM, UWX COBEPIICHCTBOBAaHHME W  aJalTalus
K U3MEHSIFOIIMMCSI IPOU3BOJICTBEHHBIM YCIOBHUSIM.

[TpombimierHass 6€30MacHOCTh  BBICTYNMAE€T HEOTHEMIIEMBIM  DJIEMEHTOM
OpPTaHM30BAHHOTO TPOU3BOJICTBEHHOTO TMPOIECCa, B KOTOPOM KIIFOUEBYIO POJIb
urpaeT yenoBeueckuii pakTop. B mensax xoopauHAIUU AESTENHHOCTH COTPYAHHUKOB,
NoJpa3fieliecHuii W TEepPPUTOpUATBHBIX (UIMAOB, a TakXke JUisl oOecredeHus
COTJIACOBAaHHOCTH HX pPabOThl C KOPHMOPATUBHBIMHM IIEJSIMH M CTPATErHUYECKUMHU
3aJjadyaMi KOMITaHUU (OPMUPYIOT CIIELHUATN3UPOBAHHBIE CHCTEMbI YIIPaBJICHUS U
pa3pabaThIBAIOT MOJIUTHUKY B 00JIACTH MTPOMBIIIICHHONW O€30MaCHOCTH.

ObecnieueHne 0e30MacHBIX YCIOBHMA TPy/a, HAIEKHON IKCILTyaTaI[UH OMTACHBIX
MIPOM3BOJICTBEHHBIX OOBEKTOB, a TAKXKE COXPAaHEHUE KU3HU U 3I0pPOBbs PAOOTHUKOB
OTHOCSTCSI K YHCIY KIIOYEBBIX MPHOPUTETOB JAeaTenbHocTH Kommanmu [TAO
«Tazmpomy». [lns peanm3anmuu JaHHBIX 3alad HAa MPEANPUSATHN (YHKIIMOHHUPYET
eIuHas CHUCTeMa yIpaBlieHHs mpoMbllnuieHHONW  Oe3omacHocThio  (ECVYIIB),
HAmpaBJIeHHAs  HAa  KOOPAMHAIIMIO  MEPONPHITHA MO  MPEXyNpexICHUIO
INPOU3BOJACTBEHHBIX ~ PHUCKOB M TOBBIIIGHHIO  YPOBHS  0O€30MacHOCTU
MPOU3BOJCTBEHHBIX MPOLIECCOB.
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Yaudukamus  CTPYKTYypbl ~ CHUCTEMBI  YMPABICHUS  MPOMBIIIJICHHOM
0e30macHOCThIO HallpaBjieHa Ha (OPMUPOBAHHE EAMHOTO MOIXO0Ja K OpraHU3alluu
MpOLIECCOB B JaHHOW 00IacTH. OTO TMO3BOJSET YCTAaHABIMBaTh U MPHUMEHATH
IPOLEAYPHl  YNPABICHUS OXPAaHOM TPYyJda, NPOMBIILICHHOW UM  IOXKapHOU
0€30MacHOCTHIO B COOTBETCTBUH C TPEOOBAHUSIMU JACHCTBYIOLIETO 3aKOHOIATEIbCTBA,
COBPEMEHHBIMM  HAay4YHO-TEXHUYECKUMHU  JOCTIKEHUSIMU UM OTpaclieBbIMU
CTaHAapTaMH.

Kpome Toro, Takas cucTteMa YYHUTHIBAET OCOOCHHOCTU (PYHKIIMOHUPOBAHMS
OTJENbHBIX MOJpa3JeleHuil u obecneunBaeT 3p(HEKTUBHOE B3aUMOACHCTBHE MEXKIY
JOYEPHUMHU 00IIeCTBaMH, TPO(HIIBHBIMU JIeTTapTaMEHTAMU U aJIMHHUCTPATUBHBIMA
CTpyKTypamu KoMmmaHuu. CTpyKTypa €IUHON CHCTEMBbI yIPaBICHUS MPOMBIILICHHON
oe3onacHocthio (ECYIIB) pacnpocrpaHsieTcss Ha JeSITENbHOCTh BCEX PaOOTHUKOB
OpraHM3allii ¥ OXBaThIBA€T OCHOBHBIE  HANpaBICHUS  MPOU3BOACTBEHHOMN
NEeSATENBHOCTH.

[TokazaTenbHBIM MPUMEPOM BHeJpeHUsT dHPEKTUBHON CUCTEMBbI YIIPaBICHUS
IPOMBIIIJIEHHONM O€30MaCHOCTBIO SIBISIETCS JAEATEIbHOCTh OJHOM M3 KPYMHEWIINX
MHUpPOBBIX HedTerazoBeix kKopmopamuii — ExxonMobil (CIIIA). B kommanuu
peann3oBaHa CHCTEMa, OPUCHTUPOBAHHAS Ha IOCTOSHHOE BBISBICHUE, OIEHKY H
CHIDKEHHE TIPOU3BOACTBEHHBIX PHUCKOB.

KitoueByto ponb B 3TOM MPOLECCE HUIPAET HMHTETPUPOBAHHAS CHUCTEMA
yIpaBIeHUS TPOU3BOJCTBEHHON IEATEIBHOCTHIO, KOTOpask perilaMeHTHPYET MOPSA0K
MPUHATHS OMNEPATHBHBIX PEIICHUH W TPUMEHSETCS B EXKCIHCBHOW TMPAKTUKE
yrnpaBieHus: kommanued. Ee wucmonb3oBaHuEe TMO3BOJISET CHUCTEMHO TOAXOAWUTH
K BompocaM O0€30MacHOCTH U TMOBBIMATh 3(MPEKTUBHOCTH MPOU3BOJICTBEHHBIX
MpoI1IeccoB [2].

Kommianuu, opueHTUpOBaHHbBIE HA pean3anuio Llenen ycTomunBoro pa3Burus,
chopmynupoBanabix Opranuzamueit OOwvenuHenHbix Hamuit (OOH), akTuBHO
BHEJPSIIOT Pa3IMYHbIE WHUIMATHBBI B CPepe OXpaHbl TPyJda W MPOU3BOJCTBEHHOU
Oe3omacHocTH. Peanm3amust JaHHBIX MEPONPHUSTHN HampaBlieHa Ha TOBBIIMICHUE
YpOBHS 3aIIUTHl pa0OTHHUKOB, COBEPIICHCTBOBAHKUE MPON3BOACTBEHHBIX MPOIIECCOB U
CHMWKEHUE HEraTMBHOTO BO3JCHCTBUS Ha OKpyXkarouryio cpeay. B uyactHOCTH,
kommnanus TotalEnergies moaaep>kuBaeT psiJ KJIOUYEBBIX HAPABICHUN YCTONYMBOrO
pa3BUTHS, BKJIIOYAs LEJIH, CBS3aHHbBIE C O0ECIEUEHUEM 3/10pPOBbS U OJaromoiaydus,
pa3BUTHEM HMHAYCTpUAIM3ALMH, WHHOBAIMM U HWHQPACTPYKTYphl, a TaKkxke
(dbopMHpOBaHUEM MTPUHIIUIIOB OTBETCTBEHHOTO MOTPEOICHUSI U TPOU3BO/ICTBA.
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OnHOM U3 COBPEMEHHBIX TEHJEHIUNA pPa3BUTHUS MPOMBIILIEHHON 0€30MacHOCTH
ABIIIETCS ~ CO3JaHME M  BHEAPEHHE  KOMIUIEKCHBIX  CHCTEM  yIpaBleHHUS,
OpUEHTHPOBAHHBIX HA OOECIEUEHHUE MAaKCHMaJIbHO BO3MOXXHOTO YPOBHSI 3alllUTHI
KU3HU U 370pOBbS PaOOTHUKOB, a TAaKXKE CHIKEHHE HEraTUBHOTO BO3JCHCTBUSA
MIPOM3BOJICTBEHHON ACSITEIFHOCTH HA OKPYKAIOIIYIO CPEy.

CobOmonennie TpeboBanuit MexayHapoaHsix crtanaaptoB cepun [SO (Man-
agement System Standards), mpoBeeHIE PEryISIpHBIX pecepTUPUKAIMOHHBIX ayaH-
TOB U OpUEHTAIUsl Ha JIOCTHKEHUE 1IeJield YCTOMYMBOTO pa3BUTHUsA, CHOPMYIUPOBAH-
HbIX OOH, cnocoOCTBYIOT MOCIIEN0BATENBHOMY COBEPIIEHCTBOBAHUIO KOPIIOPATHB-
HBIX CHCTEM MEHEI)KMEHTAa M TIOBBIIICHUIO [OKa3aTeled MpOU3BOJCTBEHHON
0€30IacHOCTH.

BaxXHBIM 3JE€MEHTOM COBPEMEHHOW TMPAKTHKU SBJISAETCS MPUMEHEHHE
TEXHOJIOTHH paHHETO BBISBICHHS MOTEHIIMAIBHO OMACHBIX COOBITHIA. Takue pereHus
MO3BOJISIOT (PUKCUPOBATH OTKJIOHEHUS] Ha HaYaJIbHBIX CTAJAMUSIX UX BOSHUKHOBEHUS U
OTEpaTHBHO pearnupoBaTh Ha HUX. B Hacrosmiee Bpems 3apyOeXHbIE KOMITAHUHU
aKTUBHO BHEJPSIOT WHHOBAIMOHHBIC ITU(GPOBBIE TEXHOJOTUM MOHHUTOPHUHTA,
o0ecrneunBaroIue KOHTPOJIb KIOUYEBBIX MapaMETPOB MPOU3BOACTBEHHBIX IPOLECCOB
B PEXHME PEaTbHOTO BpEMEHH. JTO AT BO3MOKHOCTh CBOEBPEMEHHO OCTaHOBHTH
TEXHOJIOTUYECKUU TIPOLECC MPHU IPEBBIINIEHUNA JONYCTUMBIX 3HAYEHUM IMOKa3aTeIeu
700 CKOPPEKTUPOBATh JApPYTrMe TMapamMeTphl CHUCTEMBl Uil TMPEJOTBpAIICHUS
aBapUIHBIX CUTYAIMH M MPOU3BOJICTBEHHOTO TPaBMaTU3Ma.

NHoCcTpaHHBIE KOPMOpaluyd OJHMMH W3 TIEPBBIX Hadajdd TMPUMCHSTH
TEXHOJIOTMM  PAaHHET0  OOHApyXEHUsT  MOTCHIHUAIBbHO  OMACHBIX  COOBITHIA
C WCIIOJIb30BAaHUEM CIICIUATM3UPOBAHHBIX TeXHHYeCKUX cpenactB. Kommanws Shell
SBJISIETCS] IPUMEPOM B 3TOM OTHOIIEHUU, UCTIONB3YS MPEIUKTUBHYIO aHAIUTUKY IS
MOHHTOPHHTa OOOpYIOBaHMS Ha CBOMX O00BekTax. COrjacHO oT4eTaM KOMIIaHWH,
ucronp3yemass ~ MoAenb — no3Boiamwina  Ha  70%  COKpaTUTh  KOJUYECTBO
HE3alJIaHUPOBAHHBIX TPOCTOEB HAa HEKOTOPHIX MOPCKUX Tuiatdhopmax u Ha 35%
CHU3UTH 3aTPAThl HA TEXHUUECKOE 00CTykuBanue [3].

D} heKTUBHOCTH MTOKa3ajl U KOMIUIEKC OCCIMIIOTHBIX JIETaTCIbHBIX aIapaTosB,
OCHAIIICHHBIX COBPEMEHHBIMU TEIUIOBU30PAMH W HABHTAIMOHHBIMH CHCTEMaMHU.
Hcnonp30BaHue JaHHBIX OECHMJIOTHUKOB TO3BOJIIET CBOEBPEMEHHO BBISBIATH
npoOJIeMHBIE YYacTKH, TaKhe€ KaK CMEIIeHHe TpyOOmpoBOAa WM YTEYKH, U
HaIpaBJIsATh CIENUATUCTOB I HMX YyCTpaHEeHUs. JOMOJHUTEIHHO C TOMOIIBIO
OECHWIOTHBIX  allapaToB BO3MOXHO 3a(UKCUPOBATh Cly4a HE3aKOHHOIO
INPOHUKHOBEHUS HA OXPAHSIEMYIO TEPPUTOPHIO TPyOOMpOBOJA, YTO TOBBIIIAET
ypOBEHb 0€30M1aCHOCTH MPOU3BOICTBEHHBIX OOBEKTOB.
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Komnanus I[TAO «["a3mpom» Takke BHeApsieT OCCHHIOTHBIE KOMILICKCHI IS
BBISIBJICHUSI U U3yYEHUS TOTECHIUAIBHBIX HEPTEHOCHBIX y4acTKOB. Takue amnmaparhbl
GUKCUPYIOT M3MEHEHHs] MAarHUTHOTO TMOJS Ha HCCIEAYEeMOM TEepPUTOPHUH.
Hcnonb3oBaHne 3TUX TEXHOJIOTUN B 3HAYUTEIBHON CTETIEHU CHUXKAET MOTPEOHOCTH B
HEMOCPEACTBEHHOM  y4YaCTHM  COTPYJHHMKOB HA  OMACHBIX  ydYacTKaX, dYTO
MUHUMU3UPYET PUCKU TTPOU3BOJICTBEHHOTO TPaBMaTU3Ma.

[Tomumo moBBIIIIEHHST 0€30MACHOCTH, BHEAPEHUE OECMUIOTHHUKOB MO3BOJIUIIO
3HAUYUTETHHO ONTUMU3UPOBATH PACX0/ibl. ECITU CpaBHUTH 3aTpaThl pECYpCOB Ha TaKHe
MCCJICTOBAHMsI, BBIMOJIHSAEMbIE TPAJAUIIMOHHBIMA METOJIaMH, TO ammaparbl TPeOyIoT
IPUMEPHO B TPH-YETHIPE Pa3a MCHBIIIEC U BPEMEHHU, U JIeHeT [4].

3apyOexxHble KOMIAHUHM TaK)X€ AKTUBHO BHEIPSIOT TexHoJoruu MHTepHeTra
Beuieil (IoT) nans  MOHUTOPUHIA COCTOSIHMSL CBOMX HE(TAHBIX  CKBaXKHUH.
HedrenoOrbiBatoiime OOBEKTH MOAKIIOUEHBI K CETH, YTO IO3BOJISET COOMpaTh M
PETHCTPUPOBATh  pa3IMUHbIE MapaMeTphl  pabOThl, BKIOYas JaBJICHUE W
Temmeparypy. B ciaydae TpeBBIIEHHS ~JOMYCTUMBIX 3HAYCHWH  JTaHHBIC
aBTOMATUYECKH TIEepelaloTcsi Ha TMaHenb ynpasieHus. [lanee wundopmanus
nepenaercs Ha o6Omaunyro tmatdopmy Predix ot General Electric, xoTopas
OCYIIECTBIISIET KOMIUIEKCHBIN aHaIM3 MOCTYMNAIOMIUX JaHHBIX, OTCIEKUBAET TEKYILEEe
COCTOSIHME HE(TAHBIX W Ta30BbIX IUIATGOPM U BBHIMOIHSIET MOACIUPOBAHNE
BO3MOXXHBIX  CLIEHApUeB pa3BUTUA coObITHl. Takas cucCTeMa  IO3BOJISIET
MPOTHO3MPOBATh TMOTCHIMAIbHBIE aBApUU M  HMHIMUJCHTBI, YTO TIOBBIIIAET
0€30MacHOCTh AKCIUTyaTallil OOOpYJOBaHMS W CHI)KAE€T PUCKH Ul MEpCOHANa U
OKpYy>Karolen cpesl [5].

OpHuM U3 KIIOYEBBIX NpuopuTeToB Kommnanuu Shell siBisieTcst oOecrieueHue
0€30MacHOCTH U OXPaHbl )KU3HU U 37I0POBbS COTPYAHUKOB. B pamkax 3Toii crpaTerun
KOMIIAaHUS BHEJpUJA B TPOU3BOJICTBEHHBIE TPOIECCHl ABTOHOMHBIX pPOOOTOB,
o0beqUHEHHBIX B mporpamMmy Sensabot. llenb maHHOro mnpoekTa 3akKiroyaeTcs
B JIMCTAHIIMOHHOM YIIPaBJICHUU poOOOTaMH, KOTOpble pabOTalOT B YCIIOBUSX,
HEONarompusTHBIX Ui YeJOBEeKa, TaKWX KaK BBICOKAs TeMIleparypa WId
MPUCYTCTBUE OMAcCHbIX Ta30B. PoOOTBI CMOCOOHBI  (PYHKIIMOHHPOBATH 0e€3
TEXHHYECKOTO OOCTYXKMBaHUS Ha MPOTSHKCHUH MPUMEPHO IIECTH MECAIEB, YTO
MO3BOJIIET MUHUMHU3UPOBATh PUCKH I MIEPCOHANIA U OAHOBPEMEHHO IMOJIEPKUBATh
HEMPEPHIBHOCTH MPON3BOACTBEHHOTO TIPOIIECcca.

CoTpyaHUKH KOMIAHUM TOMKIIOYAIOTCS K poboTaM mporpamMmbl Sensabot
yepe3 ceTb 4G, yTo oOecneynBaeT yAaJEHHOE YNPABICHHUE B PEAJIbHOM BPEMEHH.
B mepcnektuBe miuaHupyeTcs paclIMpuTh (PyHKIIMOHAIBHOCTH POOOTOB, YTOOBI OHU
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Mornu dddexkTuBHO paboTaTh HE TOJBKO B TIOJIEBBIX YCJIOBHUSX, HO W Ha
IPOU3BOJICTBEHHBIX OOBEKTAX.

B Hacrosimiee BpeMss MHOMKECTBO KOMIIAHWUN BBIIYCKAlOT COBPEMEHHBIE
CUCTEMBI U O00OpYJOBaHUE Il pAHHETO OOHApPYKEHUSI aBapUMHBIX CUTYallMi U UX
ONEepaTHUBHOTO ycTpaHeHHs. Takue pemieHusi MOryT ObITh 3((EKTUBHO MPUMEHEHBI
Ha 00beKTaxX HeTEra30BOro KOMIUIEKCA JUIsl OBBIIIEHUS 0€30MIaCHOCTH U CHUKEHUS
PHUCKOB.

B psane poccuiickux KOMIAHUN BHEIPSIOTCS MHTEIUVIEKTyaJIbHbIE CHUCTEMBbI
MAalIMHHOTO BUICOHAOIIOECHNUS, MO3BOJSIONIME KOHTPOJIUPOBATH BBE3J M BBIE3]
TPAHCIIOPTHBIX CPEJICTB Ha TEPPUTOPUIO, (PUKCUPOBAThH 3aJbIMICHHUE, OTCICKUBATDH
MepeMeNIeHue COTPYIHUKOB W  O0O€cleurMBaThb HaA30p 3a  BBIIOJHEHUEM
TEXHOJOIMYECKHUX onepauuid. Vcnonb3zoBaHue moJ0OHBIX TEXHOJIOTUN CIIOCOOCTBYET
CHW)KEHHUIO TPOU3BOJCTBEHHOIO TpaBMAaTH3Ma U MOBBIIIEHUIO 3A()PPEKTUBHOCTU
yhpaBiieHUs1 0€30M1aCHOCTHIO Ha MPEAIPUITUSAX.

WHTennekTyanbHbie CUCTEMBI BHJICOHAOTIOICHUS 00€ecCreuynBaroT
aBTOMATUYECKOE OOHAPYKEHUE NMOTEHLHUAIBbHO OMACHBIX CUTYallUd U ONEpaTHUBHOE
omnoBelleHue mnepcoHana. CoBpeMEHHOW TEHACHIMEW B HedTerazoBoi oTpaciu
ABJISIETCS IOCTENIEHHOE MCKIIFOUEHHE YEJIOBEKA U3 TEXHOJIOTMYECKUX MPOLECCOB, UYTO
CTAHOBUTCSl KJIIOYEBBIM HAIIPABJICHUEM pa3BUTHUS MPOMBIIIJIEHHON O€30MacHOCTH.
Ilesp KOMITAaHMM COCTOMT B PACIIUPEHUM CHEKTpa OIEepalui, BBIIOIHAEMBIX
ABTOMATUYECKHU, U JOCTHKEHHUHU TOJTHOW aBTOMATH3aLMHU IMPOLIECCOB 100bIYM HedTU
U Tasa.

CoBpeMeHHbIe MOAXOAbl K TPOMBIIUIEHHON 0€30MMacHOCTH OPUEHTUPOBAHBI HA
paHHee BbBISBJICHHE HapyUIEHUH M HECTaHAApPTHBIX CUTyallUd MOCPEICTBOM
MCIIOJIb30BAaHUSI MEPENOBBIX TEXHOJIOTHH, CIEHUATM3UPOBAHHOIO OOOPYIOBAHUS H
MHHOBAIIMOHHBIX METO/I0B KOHTpoJIsi. [I[pumMeHeHre poOOTU3UPOBAHHBIX KOMIUIEKCOB
M aBTOMATU3UPOBAHHBIX CHUCTEM YINPABICHUS [O3BOJSET MHUHUMHU3UPOBATH
BO3JICHICTBHE OMACHBIX U BPEAHBIX (DAKTOPOB HA COTPYIHHUKOB, obecmeunBas Ooliee
BBICOKHI YpOBEHb 0€30TaCHOCTH Ha MPOU3BOJICTBEHHBIX O0OBEKTAX.

Buenpenue MopaepHU3aluu, IUPPOBU3ALUA U COBPEMEHHBIX TEXHOJIOTUN
OKa3aJl0 3HAYUTEIbHOE BIMSHUE HA PA3BUTHE MPOMBIIIJICHHON O0€30MacHOCTH
B HedrerazoBoit otpacnu. llepexoq oOT TpaaWLMOHHBIX METOJOB KOHTPOJIS
K COBPEMEHHBIM TEXHOJIOTHSM OTCJIEKHUBAHUS OOBEKTOB, YIpaBJICHUS MPOLIECCAMU
I00BIYM W TepepadOTKH  YIJIEBOAOPOJHOTO CBHIPhS TMO3BOJIMI  CYIIECTBEHHO
ONTUMH3UPOBATh PACXOAbl KOMIAHMM M TOBBICUTH 3(PPEKTUBHOCTH YIpaBICHUS
MIPOU3BOICTBEHHBIMH MPOLECCAMHU.
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[lepcnekTUBHBIM  HaNpaBJICHHEM  PA3BUTHA  SBISETCA  JajbHEWIIee
COBEPILIEHCTBOBAHHE METOJAOB W HWHCTPYMEHTOB MOHHMTOpPUHTAa 00OpYI0OBaHUA,
TEXHOJIOTHYECKUX MPOLECCOB, TIepcoHala © MUX [OBEIEHUS C  LEJbI0
OpPEAOTBPAIICHUS ABAPUMHBIX CUTyalUid. OJTO BKIIOYAET MHUHUMHU3AIUIO PHUCKOB
JOPOXKHO-TPAHCHOPTHBIX ~ MPOMUCIIECTBUH, MPOU3BOACTBEHHOIO  TpaBMaTU3Ma,
MOXKApOB U JPYrUX HMHIUMACHTOB, YTO OOECIEUMBAET IOBBIIICHUE HAACKHOCTU U
6e3omacHOCTH PabOThl O0BEKTOB HE()TETA30BOTO KOMILIEKCA.

Pa3BuTHe pOOOTOTEXHUYECKUX PEIICHUN TO3BOJIIET COKPATUTh MPSMOE
Y4acTHE YEJIOBEYECKOTO PECYpPCa B OMACHBIX MPOU3BOJICTBEHHBIX IPOLIECCAX, CHIKAS
BO3JICICTBME BPEIHBIX M OMNACHBIX (PAKTOPOB Ha 3A0pOBbE U 0€30IaCHOCTh
COTPYIHHUKOB.

OpnHOM M3 KIHOYEBBIX TEHACHIMN COBPEMEHHOTO PAa3BUTUS KOMITAHUH SIBJIAETCS
MOBBIIICHUE YPOBHA IMPO3PAYHOCTH M OTKPBITOCTU JIEATEIBHOCTH B cdepe
IPOMBIIIJIEHHOM  0€30MacHOCTH, a Takke CTpEeMJICHHWE K  IOBBIIIEHUIO
MPOU3BOACTBEHHOUN 3 (PEeKTUBHOCTU. OTKPHITOCTh KOPIOPATUBHOM JI€ATEILHOCTH HE
TOJIBKO CTUMYJUPYET BHYTPEHHUE IPOLECCHl COBEPIICHCTBOBAHUS II0OKAa3aTEleH
0€30MacHOCTH, HO U MO3BOJIIET IEPEHUMATh IEPETOBOM OMBIT APYTHX OPTaHU3ALMM.

Kaxnas HedrerazoBas KoMmMIaHus MPOXOAWT WHIWBUAYAIbHBIA IyTh
dhopmMupoBaHUsT COOCTBEHHOW CHCTEMbl MPOMBIIUICHHON O€30MacHOCTH, OJIHAKO
OTKa3 OT KOMIUIEKCHOIO TIOJXOJa K YIPaBJICHHUIO O€30MacHOCTHIO CHHXKAET
3¢ (PEeKTUBHOCT, MNpUHHUMAEMbIX Mep. Mchnonb30BaHWE OTKPBITBIX MPAKTUK H
COBPEMEHHBIX TEXHOJIOTHH  CIIOCOOCTBYET OOYYEHUIO KBAIM(PUIIUPOBAHHOTO
MEepPCOHAJIA, MOBBIIIEHUIO HAJEKHOCTU OOOPYAOBAHMS U JTOCTUKEHUIO CTAOMIIBHOTO
YPOBHSI TPOMBILIUIEHHON O€30IacCHOCTM Ha BCEX JTamax MHMpPOU3BOJCTBEHHOIO

npoiiecca.
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KJIACCUDUKAIIUA CHAMA METOJIOM HAUBHOI'O BAMECA

KoarpikoB MakcuM AJjleKceeBHY

CTYAEHT

benaropoackuii yHUBEpCUTET KOOIEPALIMU, SKOHOMUKH U MpaBa
Kannuo6ep I'eopruii KoHcTaHTUHOBHY

CTYAEHT

OI'AOY BO «benropoackuii rocy1apCTBEHHBIN HAIIMOHATIbHBIM
VCCIIEIOBATEIIbCKUN YHUBEPCUTET

AHHoTanusi: B crarbe mpencTraBieHO KOMILJIEKCHOE MCCIEIOBAaHUE 3aaud
¢unpTpal  CaM-cOOOIIEHUH C HCIOJIb30BAHUEM METOJOB  KIIACCUYECKOIO
MalIMHHOTO 00y4eHus. PaccMoTpeHbl TeopeTHiYecKue OCHOBBI OOHAPYKEHHUsI cliama,
MeToabl BekTopusanuu TekctoB (Bag of Words, TF-IDF, Doc2Vec) u
BEPOSITHOCTHBIE ~ aIrOpUTMbl  Kiaccupukanuu. [IpoBenéH  BBIYMCIUTEIHHBIN
DKCIIEPUMEHT Ha pPa3MEUYCHHOM HaOope maHHbBIX. [lomydeHHbIE KOJIMYECTBEHHBIC
pe3yNbTaThl TMOATBEPKAAIOT AI(P(HEKTUBHOCTh CTATHCTHUYCCKHX IOJXOJOB TIPH
pEIICHUH 33729 BBISABIICHUS HEKEIATEIbHOW KOPPECTIOHICHITNH.

KiroueBble cioBa: crnaMm, QuibTpanus crhama, MallduHHOEe OOydeHwHe,
Kiaccuukanus TEKCTOB, HaUBHBIM OaiiecoBckuii kinaccudukarop, Bag of Words,
TF-IDF, Doc2Vec, o00paboTka €CTECTBEHHOrO sI3bIKa, aHalU3  JIAHHBIX,
uH(popmaImoHHas 6€30MacHOCTb.

SPAM CLASSIFICATION BY NAIVE BAYES

Koltykov Maxim Alekseevich
Kantsiber Georgy Konstantinovich

Abstract: The article presents a comprehensive study of spam message
filtering using classical machine learning methods. The theoretical foundations of
spam detection, text vectorization techniques (Bag of Words, TF-IDF, Doc2Vec) and
probabilistic classification algorithms are considered. A computational experiment is
carried out on a labeled dataset. Quantitative results demonstrate the effectiveness of
statistical approaches in solving spam detection problems.

Key words: spam, spam filtering, machine learning, text classification, naive
Bayesian classifier, Bag of Words, TF-IDF, Doc2Vec, natural language processing,
data analysis, information security.
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CrpeMuTenbHOE€ pa3BUTHE UUPPOBBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
MPUBEJIO K CYIIECTBEHHOMY YBEIWYCHUIO OOBEMOB mepenaBaeMoi HHGOPMAIIHH.
DneKTpoHHAsT TMOYTa, KOPIMOPATHBHBIC IMOYTOBHIE CEPBEPHI, OOJIAYHBIE CEPBHUCHI U
MECCEH/DKEPhl €KETHEBHO 00padaThIBalOT MUJUIMAP/EI cooOmieHnil. CyiecTBeHHas
4acTh 3TOTO MOTOKA OTHOCUTCA K HEXEIaTEIbHON KOPPECIOHACHIIUN — CIIaMy.

Cnam-cooOllieHuss MOTYT HOCUTh PEKJIaMHBIA  XapakTep, COJepXKaTh
MOIIICHHUYECKUE  TIPEIJIOKEHUs, (DHUINMHTOBBIE CCBHUIKA WM  BPEIOHOCHOE
nporpaMMHoe obOecrnieuenue [1]. MIx pacnpocTpaHeHHe NPHUBOAMT K IEperpy3ke
MHQOPMAITMOHHBIX  CHCTEM, CHHXKEHHUIO TPOU3BOJUTEILHOCTH CEPBEPOB U
MOBBIIICHUIO PUCKOB HHPOPMAIIMOHHON 6€30MacHOCTH.

[TepBoHayanbHO METO/IbI 00pBOBI co CIIaMOM OCHOBBIBAJIUCH
NPEUMYIIECTBEHHO Ha py4YHOM (opMupoBaHuHM mpaBuil U curHatyp [2]. OmHako
BBICOKAasi M3MEHYMBOCTh CIIaM-KaMIaHUW U aJalnTUBHOCTh 3JIOYMBIIUICHHUKOB
CYILIECTBEHHO CHIKAIOT 3(PHEKTUBHOCTh CTATHUECKUX MOJIXO0J0B. B 3TOM CBsI3u BCE
0oJiee aKTyallbHbIM CTAaHOBHUTCS MNPUMEHEHHUE METOJ0B MAIIMHHOIO OO0y4YeHus,
MO3BOJISIONINX ABTOMATHYECKH BBISIBJISATh CTATHCTHUYECKHUE 3aKOHOMEPHOCTU B
TEKCTaX U aJalTHPOBATLCS K HOBBIM BHJaM aTak [3].

OcHOBHasl YaCTh.

CoBpeMeHHbIE METOABbl (PWIBTPALMM CIaMa YCJIOBHO TMOJPA3ICISIIOTCS Ha
MPaBUJIO-OPUCHTUPOBAHHbBIE,  CTaTUCTHYeCKUe W rubpuaneie.  [IpaBuiio-
OpUEHTUPOBAHHBIC METO/IbI MPEAIOIAratoT HCIIOJIb30BaHUE 3apaHee
c(hOpMHUPOBAHHBIX JKCHEPTAaMU KPUTEPHUEB: CIHMCKOB 3ampeniéHHbix [P-ampecos,
aHajM3a 3arojIOBKOB MUCHbMA, TMOMCKA XapaKTEPHBIX KIIOYEBBIX CJIOB W CHUTHATYD.
HecmoTpst Ha mpocTOTy peanu3aiuu, Takhe METOJbl 00JadaloT OTrpaHHUYEHHOU
THOKOCTBIO ¥ TPEOYIOT OCTOSIHHOTO OOHOBJICHUS 0a3bl MPaBUII.

CratucTudyeckre MeTOAbl OCHOBaHbI Ha MOCTPOCHUU MOJIEIHN KiacCUpUKaAIUU
Mo pa3MEUYeHHOMY Kopmycy cooOmenmit. KiroueBass waes  3akitodaercs
B MPEJICTABJICHUN TEKCTa B YUCJIOBOM (hopMe U MocieaytoneM oOy4YeHur ajirOpuTma,
CIIOCOOHOTO Pa3ACNATh COOOIIEHHUS Ha KIIACCHI «CIIaM» U «JIETUTUMHAS TTOYTay.

OpauM w3 0a30BBIX CIOCOOOB TPENCTABICHUS TEKCTa SBISETCS MOJCIHb
«memka cioBy (Bag of Words). B pamkax paHHOro moaxoja JOKYMEHT
paccMaTpuBaeTCs KaKk COBOKYIHOCTh CJIOB 0e3 yuéra ux mopsiaka. Dopmupyercs
CJIOBaph YHUKAJIBHBIX TEPMHUHOB, MOCJIE YETO KAXKIOMY JOKYMEHTY COIOCTAaBIISCTCS
BEKTOp dYacToT. HecMOTpst Ha mpOCTOTY, AaHHBIA METOJ MO3BOJISIET 3(PHEKTUBHO
NPUMEHSThH AITOPUTMbI KJIACCU(DUKAIIUU K TEKCTOBBIM JaHHBIM.

Bbonee cosepmiennsiM MeTonoMm siBisietcst TF-IDF (Term Frequency — Inverse

Document Frequency). OH y4YWTBIBa€T HE TOJBKO YAaCTOTy IOSIBJICHUS CJIOBA
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B KOHKPETHOM JOKYMEHTE, HO M €ro pacmnpocTpaHEHHOCTh BO BCEM Kopmyce. Bec
TEPMHHA OIpeneNseTcss Kak MPOM3BEIeHHE 4YacTOThl TEpMUHA Ha Jorapudm
oOpaTHOM dYacTOThl JOKyMeHTa. Takum o00pa3oMm, CcIIOBa, XapakTepHbIC s
OTPaHUYEHHOTO YHCia JOKYMEHTOB, MOJy4yaloT OoJjiee BHICOKHMN BEC MO CPAaBHEHUIO
C OoOmeynoTpeOUTEeNbHBIMA  CIOBAMH. OJTO  TOBBIIIAET HMH(POPMATHUBHOCTH
PU3HAKOBOTO MPOCTPAHCTBA.

Jns  momydeHust Oojee KOMIIAKTHBIX M CEMAHTHMYECKH HACBIIICHHBIX
NPEICTaBICHUN JOKYMEHTOB IMPUMEHSIOTCS paclpeesi€HHbIe BEKTOPHBIE MOJEIH,
B yacTtHoctu Doc2Vec. Apxutekrypa PV-DM (Distributed Memory) ucrnonb3yer
BEKTOP IOKyMEHTa COBMECTHO C BEKTOPaMH CIIOB /ISl IPECKa3aHUs [IEJICBOTO CIIOBA,
YTO TMO3BOJISIET YUUTHIBAThH TNI00anbHbIN KoHTEKCT. Moaens DBOW (Distributed Bag
of Words) oOyuaercsa mnpeacka3blBaTh CIy4yalHO BBIOpAHHBIE CJIOBA Ha OCHOBE
BEKTOpa JOKYMEHTa, (popMupys 00001IEHHOE MPEACTaBICHUE TEKCTA.

[Tocne mpeoOpa3oBaHMs TEKCTa B YHMCIOBYIO (hOPMY MPUMEHSETCS aJrOPUTM
knaccupukauuu. OnHuM U3 HauOosiee pacHpOCTPAHEHHBIX METOJOB SBIIAETCS
HauBHBIA OailecoBckuit kiaccupukatop. OH ocHOBaH Ha Teopeme baiteca u
MPENOJIOKEHNN 00 YCIOBHON HE3aBUCUMOCTH MTPU3HAKOB.

[Tycts C — kmacc cooOmieHus (craM Wiv He crham), a Wy, W, ..., W, — CIIOBa
coobmenusi. Torga BepOATHOCTh NPUHAIUICKHOCTH COOOIICHWS K  Kjaccy
OTIpe/IEIIAETCS KaK:

P(Clwy,..,wy) < P(C) [Ti=1 P(W;]C) (1)

Hecmotps Ha ympoliatoniee npeanosioxkeHne 0 He3aBUCUMOCTHU CJIOB, JaHHbBIN
QITOPUTM TOKa3bIBA€T BBICOKYIO A(P(EKTUBHOCTh MpU aHaiuze TeKCcToB. Ero
NPEUMYIIECTBAMHU SBJISIOTCA BBIYUCIUTENbHAS IPOCTOTA, YCTOMYMBOCTD K IIyMaM U
BO3MO>XHOCTB pa0OThI C BHICOKOPa3MEPHBIMU TPU3HAKOBBIMU MTPOCTPAHCTBAMHU.

BbruncauTe1bHbIH IKCIIEPUMEHT.

Jns mpoBepkr A(HPEKTUBHOCTH PACCMOTPEHHBIX METOJO0B OBLIT MPOBEAEH
BBIYMCIIUTENbHBI SKCIEPUMEHT HAa pa3MeueHHOM Habope u3 999 coobuienuit,
pa3aeNéHHBIX Ha JIBa KIJIACCa: «CIamM» U «JIETUTHMHBIE COOOIICHHSI .

Jlannbie ObuH pasnesneHsl Ha o0yvaronryto (80%) u TectoByro (20%) BEIOOPKH.
Ha stane nmpenBaputenbHOil 00pabOTKHM BBIMOIHAIACH OYUCTKA TEKCTa, MPUBEICHHE
K HHKHEMY PETUCTPY, TOKEHU3alUs U yJIaJIe€HHEe CTOI-CIIOB.

beun npotectupoBansl 1Be cxeMbl BekTopuzanuuu: Bag of Words u TF-IDF. B
KauecTBe Kiaccudukaropa wucnonb3oBaics Multinomial Naive Bayes. Ouenka
KauecTBa IMPOBOAWIIACH O MeTpukaM Accuracy, Precision, Recall u F1-score.
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Pesynbratel mpeacraBiaeHs! B Ta0HIE 1.

Taoauna 1
PesyabTaThl Kiaccupurkanum cnaMm-coo01eHn i
Merox Accuracy Precision Recall F1-score
BEKTOPH3ALIUU
Bag of Words 0,94 0,92 0,91 0,91
TF-IDF 0,96 0,95 0,94 0,94

AHaM3 TOJYYEHHBIX JaHHBIX TOKa3bIBaeT, 4to wucnosnb3zoBanue TF-IDF
MO3BOJISIET TIOBBICUTH KAadyeCcTBO Kiaccupukanuu mo BceM MeTpukam. OcoOeHHO
3aMETHO YJy4YIIeHUE TOYHOCTH W FI1l-mephl, 4TO CBUIETENBCTBYET O CHIKCHUU
KOJIMYECTBA JIOKHBIX CpabaThIBAHUN.

Martpuna omm6ox st moaenu TF-IDF npeacraBnena Ha puc. 1

Puc. 1. Marpuua omiu00K TeCTUPOBAHUS MOJIEJIH

[lonyueHHblE pe3yJabTaThl MOATBEPKIAAOT YCTOWUHMBOCTH MOAECIH M €€
MPAKTUYECKYI0 MPUMEHMMOCTh AJISl peuieHus 3aaad (uIbTpali HEXeNnaTeIbHOU
KOPPECIOHACHLINH.
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B crathe paccMOTpeHBI TEOPETHUECKUE U TTPAKTUUECKHUE ACTICKThI IPUMECHEHUS
METOJIOB MAIIMHHOTO O0Oy4YeHus s (QuibTpauuud crnam-cooOuieHuit. [Iposenén
aHAIM3 TOIXOJO0B K TMPEACTAaBICHUIO TEKCTOBBIX JAHHBIX H HCCJIEIOBaHA
3O PeKTUBHOCT,  HAaWBHOrO  0OallecOBCKOro  Kiaccudukaropa B paMKax
BBIYMCIIUTEILHOTO YKCIIEPUMEHTA.

Pe3ynbpTaThl SKCHEpUMEHTA MOKa3aid, YTO KIACCUYECKHUE CTAaTUCTHYECKUE
METOABl  O0ECIEYMBAIOT BBICOKYIO TOYHOCTh PpACIO3HABAHUSA ClamMa TIpH
OTHOCUTEJIbHO HU3KUX BBIUMCIUTEIbHBIX 3aTparax. Hcnonb3zoBanue TF-IDF
MO3BOJISIET MMOBBICUTH WH(POPMATUBHOCTH MPU3HAKOBOTO MPOCTPAHCTBA M YIYUIIUThH
MOKa3aTeNId KaueCcTBa KIacCU(PUKAIINH.

[lepcnekTUBBI  JANbHEHMIIUX MCCICIOBAHUWA CBSI3aHBI C MNPUMEHEHUEM
aHCaMOJIEBBIX aJTOPUTMOB, HEHPOCETEBBIX MoOJENeH ¢ THOPUIHBIX CHCTEM
(buIBTpayy, CIOCOOHBIX YUUTHIBATh KaK CTATUCTUYECKHE XAPAKTEPUCTHUKH TEKCTa,

TaK ¥ CTPYKTYpPHbIE OCOOEHHOCTH COOOIIIEHHUH.
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OBHAPY’KEHMUE JINLI HA NU30BbPAKEHUAX C UCITIOJIB30OBAHUEM
METOJ0B MAHIMHHOI'O OBYYEHMUA

Co0uenko SIpocaas Onerosuu

CTYJIEHT

benropoackuii yHUBEPCUTET KOOIIEpALMU, SJKOHOMHKH U IIpaBa
Kypuienko Huna UBanoBHa

CTYJICHT

OI'AOY BO «benropoackuii rocyaapCTBEHHbIA HALIMOHAIBHBIN
UCCJIEI0BATEIBCKUI YHUBEPCUTET»

AHHOTamusi: B craThe IpEACTAaBIEHO KOMIUIEKCHOE HCCIIEIOBAHUE 3aJadd
oOHapyXeHUsI JUI] Ha IUMPOBBIX H300pPAXKEHUSIX C MPUMEHEHHEM KIACCUUYECKHUX
QITOPUTMOB MAIIMHHOTO OOYYEHHSI U COBPEMEHHBIX HEHPOCETEBBIX MOJIENIEH.
PaccmarpuBaroTcsi 0COOEHHOCTH 3a/laydl IETEKIUH JIUL, aHATM3UPYIOTCS OCHOBHBIE
CJIIOKHOCTH, CBSI3aHHBIE C BapUaTHUBHOCTBIO YCIOBHHM CBEMKH, 103, OCBELIECHUSA U
MacmTabda o0bekToB. Omnucanbl anroput™m Buoibl-J[)koHCa W METOIbI Ha OCHOBE
CBEPTOUHBIX HEHWPOHHBIX ceTel. [IpoBEeNEH BBIUMCIUTEIBHBIM SKCIIEPUMEHT
M0 OIIEHKE KadecTBa OOHapyKeHHMs JiMll Ha  Habope  UM300pakeHUi
pazIMYHON CIOKHOCTH. [lomydeHHbIE pe3ysbTaThl MOATBEPKAAIOT MPEUMYLIECTBO
HEHWPOCETEBBIX METOJOB MO IMOKAa3aTesisiM TOYHOCTH W TOJHOTBHI NPH COXPaHEHUU
MIPUEMJIEMBIX BBIYMCIUTENBHBIX 3aTpPaT.

KuroueBble cjioBa: 00HApYyKEHHE JIUL, MAIIMHHOE 00yYeHHEe, KOMIIBIOTEPHOE
3peHHe, CBEpTOUHbIe HelpoHHBIC ceTH, Viola-Jones, Haar-mpusHaku, KacKaaHbIH
KJ1accupukaTop, uHpopmalmoHHas 0€30MacHOCTh, 00paboTKa U300PAKECHUIA.

FACE DETECTION USING MACHINE LEARNING METHODS

Sobchenko Yaroslav Olegovich
Kurilenko Nina lvanovna

Abstract: The article presents a comprehensive study of the face detection
problem using classical machine learning algorithms and modern neural network
models. The specifics of the face detection task and its challenges related to
variations in pose, illumination, and scale are analyzed. The Viola-Jones algorithm
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and convolutional neural network approaches are described. A computational
experiment was conducted to evaluate detection quality on images of varying
complexity. The results demonstrate the superiority of neural network methods in
terms of accuracy and recall while maintaining acceptable computational
performance.

Key words: face detection, machine learning, computer vision, convolutional
neural networks, Viola-Jones, Haar features, cascade classifier, information security,
Image processing.

PazButie  1UMQPOBBIX  TEXHOJIOTUH, CHUCTEM  BHUJACOHAONMIONCHUS U
MHTEJUIEKTYaJIbHBIX CPEJCTB aHajiu3a JIaHHBIX IMPUBEJIO K CYIIECTBEHHOMY POCTY
MHTEpeca K 3ajJayaM KOMIbIOTEpHOro 3peHus. OnHoil u3 0a30BbIX UM Hauboiee
BOCTPEOOBAHHBIX 33Ja4 SBJIAETCS OOHApY)KEHHWE JMI Ha H300paXKEHUsIX M
BH/JICONIOCIIEJOBATENBHOCTSX.

OOHapyxeHue JMI[ TPEACTaBIICT COOOM TMepBbIA M O0sA3aTEIBHBIN ATall
0OJBIIMHCTBA OHWOMETPUYECKUX CHCTEM, BKJIIOYAs CHUCTEMBbl DPACIIO3HABAHUS
JUYHOCTH, ayTEHTU()PHUKAIMU MOJIB30BaTENIeH, KOHTPOJIS JOCTYIA, aHAJIW3a SMOLUNA U
MOBEJACHYECKUX XAapaKTEPUCTUK. be3 KOPpPEKTHOM JETeKUMM JuLa JajbHeuInas
00paboTKa M300pa)KE€HUsI CTAHOBUTCS HEBO3MOXXHOW WJIM CYIIECTBEHHO TepsET
TOYHOCTH [1].

AKTYyaJbHOCTh 33Jlayd yCWJIMBAETCsl TpeOOBaHUSAMHU MH(OPMAIIMOHHON 0e30-
[IACHOCTH. B yclOBHSX pocTa uyuciaa yrpo3, CBSI3aHHBIX C HECAHKIIMOHWPOBAHHBIM
JOCTYIIOM, MOAMEHOMN JIMYHOCTH U YTEUKOW MEPCOHAIbHBIX JaHHBIX, aBTOMATU3UPO-
BaHHbIE OMOMETPUYECKUE CUCTEMbl CTAHOBSTCS BaXKHOM 4acTbi0 MHQPPACTPYKTYpPHI
NpEeANnpUATAA, OAHKOBCKUX YUYPEKIEHUM, O0O0pa3oBaTENbHBIX OpraHu3aluii  u
roCyJAapCTBEHHBIX CTPYKTYD.

HecMoTpst Ha BHEIIHIOK NPOCTOTY, 3ajaya OOHAPYKEHUs JHI[ SIBISETCS
cnoxuoil. TpymaHoctu o00ycnoBieHBI psAaoM (AKTOPOB: pa3IMdveM MaciTaboB
00BEKTOB, U3MEHEHUEM paKypca CbEMKH, HATMYMEM TOBOPOTOB U HAKIIOHOB T'OJIOBBI,
YAaCTUYHOW OKKJIIO3UWEH (3aKpbITHEM JMIA JAPYrUMH OOBEKTaMH), pPa3IUYHBIMU
YCIOBHUSIMU OCBEIICHMS, a Takxke pa3zHooOpaszueMm (QoHOBbIX clieH. Kpome Toro,
QJIITOPUTM JIOJDKEH KOPPEKTHO paboTaTh KakK B YCIOBUAX OJMHOYHOIO M300pakKeHHUs,
TaK U MPU HATUYUU OOJIBIIOTO KOJIMYECTBA JIUII B KaJIpe.

CoBpeMeHHbIE METOAbl pEUIeHUs 33Jauyd JETEKUUU JUL MOXHO YCIOBHO
pa3feNnTh Ha KJIACCHUYECKHE aJrOpPUTMbl MAIIMHHOTO OOY4YeHUS U METOJbI
ri1y0OKOro o0y4ueHusl.
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OcHOBHasl 4YaCThb.

Knaccnueckum u HanOosee W3BECTHBIM AITOPUTMOM OOHAPYKEHHS JIUI
sBisieTcss Meto 1 Buonbi—/xorca, mpemnoxenHsiid B 2001 roay [2]. OH cTair nmepBbiM
AIrOPUTMOM, OOECIICUUBIIMM BBICOKYIO CKOPOCTh OOHAPYKEHUS O0BEKTOB B PEKUME
peanbHOrO BPEMEHH.

B ocHOBe MeToa JEKUT MCIOIB30BAHKUE MPSIMOYTOJIBHBIX MPU3HAKOB Xaapa,
MTO3BOJISIOIIMX aHAJTM3UPOBATh OTHOCUTEIBHYIO PA3HHUILY HHTEHCUBHOCTEN COCEIHUX
obOnacteit n3zoOpaxenus. Takue mpuszHaku >PPEKTUBHO OTPAKAIOT XapaKTEPHbIC
OCOOCHHOCTH YEJIOBEYECKOIro JIMIA, Hampumep, Oosiee TEMHYIO 00JacTh rja3 o
CPaBHEHUIO CO IICKaAMHU.

Jlnst yCKOpeHUsT BBIYMCIIEHMM HCIOJIb3YETCS HWHTErpallbHOE H300paKeHue,
MO3BOJIAOIIEE OBICTPO PACCUUTHIBATH CYMMBI IIUKCENIEH B MPSMOYTOJIbHBIX 00JIaCTAX.
OTO CYIIECTBEHHO CHWXAET BBIUMCIUTENbHBIE 3aTpaThl IPU CKAHHUPOBAHUU
M300paKEeHHsI pa3IMYHBIMU OKHAMU.

OT6op Haubonee HHPOPMATUBHBIX  MPU3HAKOB  OCYIIECTBISACTCS €
ucnojp3oBaHueM aiaroputMa AdaBoost. OH o00benMHSET MHOXECTBO Cla0bIX
KJIacCCU(UKATOPOB B OAMH CUJIbHBIMA, (Qopmupys aHcaMmOneByro Monenb. [lanee
MPUMEHSETCA KacKaJHas CTPYKTypa KJIACCU(PUKATOPOB, MpPU KOTOPOW MPOCThIE
MPOBEPKHU BBITIONHSAIOTCS HAa pPAaHHMX JTamax, a 0oJjiee CIOXKHBIE — TOJBKO JUIS
MEPCHEKTUBHBIX oOOJacTedl u300pakeHus. Takoll MOAXOJ TO3BOJISET OBICTPO
otOpaceiBaTh 00OJacTu (OHA W COCPENOTauYMBaTh BBIYMCIWTEIBHBIE PECYpChl Ha
MOTEHIUATbHBIX JIMIAX.

[IpeumymiectBaMu  MeTofa SIBISIOTCA BBICOKAss CKOPOCTh paboOThl U
CpPaBHUTENBHO HEOOJbIINE TPeOOBaHMUS K BBIYMCIUTEIBHBIM pecypcaM. OJHaKo
aITOPUTM JIEMOHCTPUPYET CHUKEHUE TOUYHOCTHU MPU 3HAYUTEIBHBIX IOBOPOTAX JIMIIA,
CJI0O)KHOM OCBCILICHHH U HAJTMYWU MEePeKphIThid [3].

C pasButueMm riay0okoro oOydeHHs IIMPOKOE PacHpOCTPaHEHHUE MOIYUUIIU
cBepTouHble HelpoHHble ceTd (CNN). B oTinMuue OT KIACCMYECKUX METOJIOB, OHU
aBTOMATUYECKM  W3BJIEKAIOT TMPU3HAKKM M3  HCXOJHBIX  U300paxeHuil  0e3
HEO0OXOJMMOCTH PYYHOTO IPOEKTUPOBAHUS MTPU3HAKOBOTO MPOCTPAHCTRA.

CNN cocTosST H3 TMOCIEI0BaTEIbHOCTH CBEPTOUHBIX CJIOEB, CIOEB MOJ
BBIOODKM U TIOJHO CBSI3HBIX CJOEB. CBepTOUHBIE CJIOM (HOPMUPYIOT KapThl
MIPU3HAKOB, BBISIBIISIS JIOKAJIBHBIE 3aKOHOMEPHOCTH — TPAHUIIbI, TEKCTYPbl, KOHTYPHI.
C yBenmuyeHueM TJIyOWMHBI CETH TPHU3HAKH CTAHOBSTCSA Ooyiee aOCTPaKTHBIMU U
CEMaHTUYECKU HACHIIIIEHHBIMHU.

B 3agadax oOHapy)XeHHs JHI MPUMEHSIIOTCS KaK JBYXJTaIllHbIE IETEKTOPbI
(mammpumep, Faster R-CNN), tak u omHocTamuiineie apxuTekTypsl (SSD, YOLO).
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CrneunanusupoBanuble Mojenu, Takue kak MTCNN, Mo3BOJIIOT OJHOBPEMEHHO
BBIINOJIHATH JETEKIHUIO U JIOKAJIU3ALUIO KIIFOYEBBIX TOYEK JIULIA.

HeiipocereBpie ~ MeTOABI ~ NEMOHCTPUPYIOT  BBICOKYIO  YCTOWYHMBOCTH
K BapUaTUBHOCTU YCIIOBUM CBHEMKH, MOBOPOTaM TOJIOBBI M M3MEHEHHMIO MacluTada.
Onu cnocoOHbI 3¢ (HEeKTUBHO OOHAPYKUBATh JUIA MaJoro pasMepa U pabdoTaTh CO
CJ10XKHBIM (POHOM. OCHOBHBIM OI'PaHUYEHHEM OCTAETCS MOBBILIEHHAS] BHIYMCINUTENb-
Hasi CJIOXHOCTh M HEOOXOAMMOCTh NPEIBAPUTEIHLHOTO OOY4YeHHsS] Ha OOJBIINX
pa3MeUyeHHbIX Habopax JaHHbBIX.

Takum oOpa3om, BBIOOp MeTOAA JETEKUUH OINPEACISeTCS YCIOBUIMH
IPUMEHEHHUS: TPEOOBAHUSAMU K CKOPOCTH, TOYHOCTHU U JOCTYIHBIM BbIUHCIUTEIbHBIM
pecypcam.

BoeruncaureabHbIN IKCIIEPUMEHT.

Jns oneHkn >3PQPEKTUBHOCTH PACCMOTPEHHBIX METOJOB OBUT MPOBEAEH
BBIUHUCIIUTENBHBIM AKCIEPUMEHT Ha Habope M300paKeHUMl Pa3iIUyHOM CII0KHOCTH.
B uccnenoBanue ObLIM BKIIIOYEHBI M300paKEHHsI, OTJIMYAIOLIMECS O KOJIUYECTBY
JIMII, UX MaclTady, pakypcy CbEMKH U XapakTepy (oHa.

[lepBoe wu300paxkeHue coaepk ajio TpH JMLA OJMHAKOBOTO pa3Mepa Ha
OJTHOPOAHOM (DOHE W TIPEACTABIISIIO COOOM mpocToi ciydai aerekumu (A). Bropoe
M300paKeHHE BKJIOYAJIO BOCEMb JIML PA3JIMYHOrO Macmrada Tpud MEHee
onHopoaHoM ¢one (Bb). TpeTse n300paxkeHne conepkaino Jula, pacroJ0KEHHbIE M0
pa3HbBIMU yriamu, BkItoyas mnoBopoThl a0 180 rpanycoB (B). YerBéproe
n300paKeHHe MPEACTABIISAIO HAMOOJBIIYIO CIOKHOCTH: OOJIBIIOE KOJIHMYECTBO JIUII
Majoro pasmepa, HEOJHOPOJHBIM (oH M 3aTeMHeHue mno Kpasm kazapa (I'). Ha
pucyHKe | mokazaHbl H300pakeHHsl, OTOOpaHHBIE JIsl UCCIIE0BAHUSI.

Puc. 1. U300paxenusi, oToOOpaHHbIE 1/l HCCJIEI0BAHUS
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B pamkax skcneprMeHTa CpaBHUBAJIUCH JBa TMOJXOJ]a: alroput™M Buombi—
JI>kOHCa U cBepTOYHAsl HEUPOHHAS CETh.

Hns  Meroma Bwuonbi—J/l)koHca BapeupoBajcs mapamerp minNeighbors
(1, 3, 20), BousONMI Ha KOJIMYECTBO JIOXKHBIX cpabaTeiBaHuU. {11 HelpoceTeBoit
MOJIETI HaCTpauBaJcs MapamMeTp MUHUMAJILHOTO pa3Mepa O0HapyKUBaeMoro JHIIA.

OrleHKa KauecTBa MPOBOJIUIIACK TI0 CICAYIONIMM oKa3aTessim [4]:

- KOJMYECTBO KOPPEKTHO OOHAPYKEHHBIX JIUIL;

- KOJMYECTBO JIOKHBIX CpabaThIBaHU;

- TouHoCTh (Precision);

- nouHota (Recall);

- Fl-mepa.

[Tony4yeHHbIe pe3ynbTaThl MOKA3aJIM, YTO MPHU MPOCTHIX YCIOBUAX 00a MeToaa
JEMOHCTPUPYIOT COMOCTABUMYIO TOYHOCTh. OJHAKO NpPHU YBEIUYCHHUH CIIOKHOCTH
CLUEHBl anropuT™ Buosbl-/[)KOHCa HauMHaAiI NPOIyCKaTh JMLA MaJlOTO pa3Mepa H
JUIA ¢ TIOBOPOTAMH, TOT/Ia KaK HEHPOCETEBasi MOJEIb COXPAHsIa BBICOKYIO TOJIHOTY
oOHapy>KeHHUs.

CpenHue mokasaresim KauecTBa IMpeJICTaBIeHbI B Tabmiie 1.

Taoauna 1
Cpemme nmorasarteJim kadecrsa
Meton ..
Accuracy Precision Recall F1-score
BEKTOpU3ALUU
Viola-Jones 0,88 0,86 0,83 0,84
CNN-Momenb 0,96 0,95 0,94 0,94

HewpocereBass momenb NDPOAEMOHCTPUPOBAJIA YCTOMYHMBOCTh K  CIIOKHBIM
YCIIOBHSIM CBhEMKH W MEHBIIYIO YyBCTBUTEIBHOCTh K BapuaTUBHOCTH (oHa. [lpwm
3TOM BpeMsi 00pabOTKH OJHOr0 H300pakKeHHUsS OKa3ajoCh BHIINIC IO CPaBHCHHUIO
C KaCKaJIHBIM KJIACCU(HUKATOPOM.

Takum  oOpa3omM, pe3yiabTaThl  OKCIEPUMEHTA  MOATBEPXKIAIOT,  YTO
KJIACCHYECKHE aITOPUTMBI OCTAIOTCS aKTYaIbHBIMHM IS 33]1a4 PEabHOTO BPEMEHU H
OTpaHUYCHHBIX BBIYMCIUTEIBHBIX PECYPCOB, TOTAA KaK METOJIBI TITyOOKOTO 00yUYeHUs

o0OecneunBaroT 00Jiee BBICOKYIO TOUHOCTb U YHUBEPCAIBHOCTD.
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KYJIbTYPHO-OBPA3OBATEJIBHBIE YCJIOBUA KAK ®AKTOP
COXPAHEHMUSI HAITMOHAJIBHBIX TPAJUIINN B JETCKOM
BOKAJIBHOM TBOPYECTBE KUTAS

HIao snb
aCIUpPaHT
OI'bOY BO «AnTalickuii roCyJapCTBEHHBIN HHCTUTYT KYJIbTYPbD»

AHHoTanusi: B pabore paccmaTpuBaercs posib KyJlbTYpHO-00pa30BaTeIbHOM
Cpelbl B COXPAaHEHMM W Pa3BUTHM HAlIHMOHAIBHBIX MY3BIKAJIbHBIX TpPAaJULNAN
Kuraiickoit Hapoanoit PecrnyOnuku B cdepe NeTCKOro BOKaJIBHOTO TBOPYECTBA.
AHaNU3UPYIOTCS HUCTOPUYECKHE MPEANOCHUIKA (OPMUPOBAHUS MY3bIKaJIbHOTO
oOpazoBanusi B Kutae, 0COOEHHOCTH pPa3BUTHUsI BOKaJbHOTO MCKYCCTBA W BIIMSHHE
00pa30oBaTENbHbIX MHCTUTYTOB HA COXPAHEHHE HALMOHAIBHOW KynbTyphl. Ocoboe
BHUMAaHHUE YJIENSAETCS CHCTEME MY3bIKaJIbHO-3CTETUYECKOIO BOCIMTAHMS AETEH, a
TaKke poiu (ONBbKIOpa U TPAAUIMOHHBIX MY3bIKAJIBbHBIX (GOpM B (POpMUPOBAHUU
KyJIbTYPHON UJIEHTUYHOCTH MOIPACTAIOUIEr0 OKOJICHHUS.

KitoueBble cji0oBa: My3bIKajdbHOE OOpa30BaHME, BOKAJIbHOE TBOPYECTBO,
Kuraii, HanroHaNbHBIE TPAJAHMLIMH, KYJIbTypHas UIEHTUYHOCTb, JETCKOE TBOPYECTBO,
MYy3bIKaJIbHas [1€JaroruKa.

CULTURAL AND EDUCATIONAL CONDITIONSASA FACTOR
IN PRESERVING NATIONAL TRADITIONSIN CHINA'SCHILDREN'S
VOCAL CREATIVITY

Shao Qian

Abstract: The paper examines the role of the cultural and educational
environment in the preservation and devel opment of the national musical traditions of
the People's Republic of China in the field of children's vocal creativity. The
historical prerequisites for the formation of music education in China, the
peculiarities of the development of vocal art and the influence of educational
institutions on the preservation of nationa culture are analyzed. Particular attention is
paid to the system of musical and aesthetic education of children, as well as the role
of folklore and traditiona musical forms in the formation of the cultural identity of
the younger generation.
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Key words. musical education, voca creativity, China, national traditions,
cultural identity, children's creativity, musical pedagogy.

B ycnoBusix riobanuzanuu ocoOyr0 aKTyaJbHOCTh IMpHOOpeTaeT mIpodiema
COXpaHEHUs HAIMOHAJNBHBIX KYyJbTYpHBIX Tpamuuuii [1, c. 14]. Pa3Burtue
COBPEMEHHBIX TEXHOJOTWW, AaKTHUBHOE MEXKKYJIbTYPDHOE B3aUMOJICUCTBUE W
pacupoCTpaHEHUE MacCOBOM KYJbTYpbl MPUBOAAT K IOCTENEHHOMY H3MEHEHUIO
TPaauIIMOHHBIX (OpM HCKyccTBa [2, c. 45]. B 3To#l cBsA3M 0COOyIO0 pOJIb UTpaer
cucTeMa o0pa3oBaHus, KOTOpas 00eCneYrBaeT nepeaavy KyJbTYpPHBIX LIEHHOCTEH OT
ITOKOJIEHUS K ITOKOJICHHIO.

My3bIKQJIBHOE HCKYCCTBO SIBJISIETCSI OJHOW M3 BaXHEUIIMX COCTABIISIOIINX
KyJIbTYpHOTO Hacieaus Jroboro Hapona. Yepe3 My3bIKaJbHOE TBOPYECTBO
(bopMHUpYIOTCS AYXOBHBIE LIEHHOCTH, HAIMOHAJIbHAS UACHTUYHOCTh U 3CTETHUYECKOE
MHpOBO33peHrue JUYHOCTH [3, c¢. 88]. B Kwutae My3blkaiibHasi KyJabTypa HMEET
MHOTOBEKOBYIO MCTOPHIO M 3aHMMAET BA)KHOE MECTO B CHUCTEME XYAO0KECTBEHHOIO
BocnuTaHusd. Kuraiickas My3bika (OpMUpOBajach Ha MPOTSKEHUM THICSYEICTHH U
BKJIIOYAeT Ooraroe Hacjielue HapOJHBIX IECEH, PUTYAJIbHBIX IMPOU3BEACHUIN WU
npodecCHOHAIBHOTO HCKyccTBa [4, c¢. 22]. Ocoboe 3HaueHHE B COXPaHCHUU
HallMOHAIBHBIX TPAJAULIMA UMEET AETCKOE BOKaJIbHOE TBOPUYECTBO. IMEHHO B paHHEM
BO3pacTe (POPMHUPYIOTCS OCHOBHBIE ICTETUYECKUE MPEJCTABICHHUS M IIEHHOCTHBIE
OpUEHTHUPBI JUYHOCTU [5, c. 112]. BriuroueHnue pgereil B CUCTEMY MY3bIKaJIbHO-
o0pa30BaTeNbHON AEATETbHOCTH CIIOCOOCTBYET HE TOJBKO Pa3BUTHIO UX TBOPUYECKUX
CIOCOOHOCTEM, HO U (DOPMUPOBAHUIO YBAXKUTEIBHOTO OTHOIICHUS K HAIIMOHAIHHOM
KyJIbTYpE.

[leapt0o MaHHOW CTaTbM SABJISIETCS aHAIU3 KyJIbTYPHO-0Opa30BaTEIbHBIX
YCIIOBUHM, CIMOCOOCTBYIOIIMX COXPAHEHHUIO HAIMOHAJIBHBIX TPaJULUNA B JETCKOM
BOKaibHOM TBOpuecTBe KHP.

My3bikanbHass KynbTypa Kurtas wumeer riay0okue HCTOPUYECKHE KOPHHU.
B TpamuuMoHHOM KHTalWCKOM OOIIECTBE My3blKa paccMaTpUBaiach KakK Ba)KHBIM
AJIEMEHT BOCIUTAHUS JIMYHOCTH W TapMoOHM3anuu obmiectBa. B dunmocodun
Kondyuus wmy3bpika cuuTazach CpeACTBOM HPABCTBEHHOI'O COBEPILIEHCTBOBAHUS
yeJoBeka [6, c. 56].

AKTHBHOE pa3BUTHE CHUCTEMbI MY3bIKaJbHOTO 00pa3oBaHus B Kurae Hayaioch
B Hayasie XX Beka. B 3TOT mepuon ObLIM CO3/1aHBI MEPBbIE MYy3bIKaJIbHBIC yUCOHBIC
3aBEJICHUsI €BPOIEHCKOTO THIIA, BKIIOYAas KOHCEPBATOPUU U CHELUATIU3UPOBAHHBIC
IIKOJIbl. 3HAYMUTENbHbI BKJIAJ B Pa3BUTUE KHUTAMCKON MY3BIKAJIbHOU KYJIBTYpPBI
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BHeC/M Takue Aesitenu, kak Cso FOmmit u [ait FOanbnnii, koTopbie ciocOOCTBOBAIN
dbopMupoBaHHIO TPO(HECCUOHATBLHOTO MY3BIKAIBHOTO O0pa3oBaHUs W CO3J/IaHUIO
cuM()OHUYIECKUX KOJUIEKTHBOB [7, c. 34].

B mnepmoit momoBuHe XX Beka B Kwutae Obuta copmupoBaHa cucTeMa
IIKOJILHOTO MY3BIKaJIbHOTO oOpa3oBanus. B 1930-e roasl Obumu pa3paboTaHbI
NepBble YYECOHUKU MO MY3bIKE JUIsl IIKOJI, YTO CTajJ0 BaXKHBIM IIArOM B PAa3BUTUU
MY3BIKQJIbHO-3CTETUYECKOr0  BocmuTaHus. OJHAKO  MOJUTHYECKHE  COOBITHSA
cepeauHbl XX BEKa, BKIIOUYAs BOMHY U KYJbTYPHYIO PEBOJIOLMIO, CYHIECTBEHHO
3aTOPMO3WJIM Pa3BUTHE MY3bIKaJIbHOTO oOpaszoBaHus [8, ¢. 19]. B stor mepuon
XYJ0)KECTBEHHOE COJEP)KAHHE MY3BIKAIBHOIO OO0y4YeHHs ObUIO OTPaHUYEHO
UJICOJIOTHYECKUMHU 33J]a4aMH.

C xonpma XX Beka cucTeMa My3bIKQIbHOTO oOpa3zoBanus Kwurtas Hauana
aKTUBHO MOJIEPHU3UpPOBaThCs. B o0Opa3oBaTelbHyI0 MPakTUKY CTald BHEAPATHCS
COBPEMEHHBIEC TE€JarOTUYECKUE TEXHOJIOTMH, a TAaKXe NPOUCXOJWJIa HHTErpauus
HaIIMOHAJIBHBIX TPAJAMIIUN M 3allaIHBIX MeTo10B oO0yuenus [9, c. 127]. Hecmotps Ha
BIIMSIHUE 3apyOeXHBIX OOpa30BaTENbHBIX MOJENIEH, KHUTalicKasg My3bIKaJbHAs
NeJaroruka CTPEMHUTCS COXPaHATh HALMOHAIBHYIO CHEHUPUKY M KYJIbTYpHOE
Hacleaue.

HanvoHnanbHble  My3bIKaJbHbIE  TPAOULIMHA  WUIPAOT  BAXHYI  POJIb
B (OpPMUPOBAHUM KYJbTYPHOH MJEHTUYHOCTH JMYHOCTH. Yepe3 3HAKOMCTBO
C HApOJHOW MY3BIKOM JETH MOJYyYaroT MNPEJCTaBICHUE O KYJIbTYPHBIX LIEHHOCTAX
CBOETr0 HapoJa, ero UCTOpUU U MUpoBO33peHuu [10, c. 74].

B kuTalickoi My3BIKaJbHOM KyJbTYpE 3HAUUTENBHOE MECTO 3aHUMAIOT
HapOJHbIE MECHU, KOTOPbIE OTPaXaroT OCOOCHHOCTH KU3HU PA3NUYHBIX PETHOHOB
CTpaHbl. DT TNPOU3BEIACHUS OTIMYAKOTCS XapaKTEpPHOW MEJNOJUKOW, PUTMHUKOW WU
oOpa3Hoii cuctemoi. Mcnosnb30BaHne HapOAHBIX MECEH B MPOLECCE MY3bIKAIbHOTO
o0yuyeHuss CcrocoOCTBYeT (OPMUPOBAHMIO Yy JIETEM HOMOIMOHAIBLHON  CBSI3U
C HalMOHANIbHOM KynbTypoil [11, c. 41].

My3bIKaJIBHOE BOCIIMTAHUE JETEH PacCMATPUBACTCS KAK BaXXHBIA DJIEMEHT
(dbopMHUpOBaHUs KyJIbTYPHOM I'paMOTHOCTH. BKiltoueHHE HAIIMOHATBHOTO MY3bIKAJIb-
HOTO0 MaTepuaja B 00pa30BaTeNbHBIA MPOIECC CIOCOOCTBYET Pa3BUTHIO XYHOMKECT-
BEHHOI'0 BKyCa W HMHTEpeca K TpaaullMOHHOMY HUCKyccTBY [12, c. 8]. Kpome Toro,
HapoAHas My3blKa WIPAaeT BaXXHYIO pOJIb B Pa3BUTHUU TBOPYECKUX CIIOCOOHOCTEN
nereil. Pabora ¢ (ONBKIOPHBIM MaTepHaIOM IMO3BOJsIET (POPMUPOBATH HABBIKU

HUMITPOBU3alINH, BEIPA3UTCIIbBHOCTHU N MY3bIKAJIbHOT'O MBIIIIJICHH.
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KynbrypHo-oOpa3oBarenbHasi cpela MpeacTaBisieT co00Ml COBOKYIMHOCTb
YCIIOBUM, CITOCOOCTBYIOMUX (DOPMUPOBAHUIO JIMYHOCTH U PA3BUTHIO €€ TBOPUYECKHUX
cnocoOHocTel. B KOHTEeKcTe My3bIKaJbHOTO O0pa3oBaHUs OHA  BKIIOYAET
oOpa3oBaTenbHbIE YUPEXKICHUS, KYJIbTYpHbIE TPAJUILIUU, NT€JarOTHYECKUE METOAbI U
COIMATBHO-KYIbTYpHBIC TIpakTuku [13, c. 102]. B Kutae my3sikansHOe 0Opa3oBaHue
ABJISIETCSl YacThl0 OOIIEH CHUCTEMBbl XYJO0KECTBEHHOTO BOCIUTAHUS JETeH.
Ono peamm3yercss B 00meo0Opa3oBaTeIbHBIX IIMKOJAX, CHEIAATU3UPOBAHHBIX
MY3bIKaJbHBIX YUPEKACHUSIX, & TAKXKE B CUCTEME JIOTIOJHUTEIHLHOTO 00pa30BaHus.

Oco0oe 3HaueHHE HMMEET WIKOJBHOE MY3bIKAJIbHOE 00pa30BaHHUE, KOTOPOE
OXBaThIBa€T 3HAUYUTEIBHOE KOJIMYECTBO AeTel. B crpaHe QyHKIMOHUpYeET OoJbiioe
KOJIMYECTBO  OOpa30BaTENbHBIX  YUYPEXKACHHUH,  OOECNEeYMBAIOIIUX  JIOCTYII
K MY3bIKQJIbHOMY 00yueHHut0. MacmTabHOCTh 00pa30BaTeIbHON CUCTEMBI ITO3BOJISIET
BOBJIEKaTh ~ MWUIMOHBI  JI€Ted B  pa3iauuHble  (POPMBI  XYJ0’KECTBEHHOTO
TBOpuecTBa [14, c. 215].

Ba)XHBIM 3JIEMEHTOM KYJIbTYpHO-00pa30BaTEIbHON Cpeabl SIBISIOTCA JETCKUE
XOpOBbI€ KOJUIEKTHUBBl M BOKAJIbHbIE aHCAMOJIM. Y4yacTHE€ B TaKUX KOJUIEKTHBaX
CHOCOOCTBYET Pa3BUTHIO MY3BIKAJILHOTO CIlyXa, YYBCTBa PUTMAa M BOKaJbHBIX
HABBIKOB, a TaK)K€ (POPMUPYET HABBIKU KOJUIEKTUBHOTO TBOPYECTBA. XOPOBOE NIECHHUE
TPAJAUIIMOHHO 3aHMMAaeT 3HAYUTEIBHOE MECTO B MY3bIKAJIbHOM KylbType Kuras.
B npouecce oOyueHust AeTH 3HAKOMSITCSI KaK ¢ COBPEMEHHBIMU MTPOU3BEICHUSIMHU, TaK
U C TPAJUIMOHHBIM PENepTyapoM, YTO CHOCOOCTBYET COXPAHEHHMIO HALMOHAIbHBIX
MYy3bIKaJIbHBIX Tpaauuuii [15, c. 63].

D PexTUBHOCTh COXpaHEHUS HAIIMOHATBHBIX TPAAHUIIMA B IE€TCKOM BOKaJIHbHOM
TBOPYECTBE BO MHOIOM 3aBUCHUT OT HCIIOJIb3YEMbIX I€Iaroru4ecKuX METOJOB.
CoBpeMeHHass My3blKaJIbHasl MENaroruka CTPEMHUTCS COYeTaThb TPaJULMOHHBIC
dbopMbl  00ydeHHS C HWHHOBAILIMOHHBIMU OOpPa30BATEIbHBIMU  TEXHOJOTHUSMHU
[16, c. 49]. OnHUM U3 BaXXHEHIINX METOOB SIBJISIETCS] UCIOJIb30BaHUE (HOIBKIOPHOTO
MaTepuaiga B 0Opa3oBaTelbHOM Tmpouecce. HaponHble HecHHM M My3bIKaJbHBIC
MPOM3BEICHUS TO3BOJSIOT JIETSAM 3HAKOMHUTHCS C TPATUIIMOHHON KyJIbTYpOH H
(dbopMHpOBaTh MPEICTaBICHUE O HALIMOHAIILHOM MY3bIKaJbHOM CTHIIE.

Kpome Toro, BaxxHyto pojib UrpaeT UHTETpalUs pa3InuHbIX BUJOB UCKYCCTBA.
BokanpHOe TBOPYECTBO YAaCTO COYETAETCA C AJNEMEHTAMU TeaTpa, TaHLa U HaApOIHbBIX
oOpsimoB. Takoil KOMILJIEKCHBIM MOJXOJl CHOCOOCTBYeT Oosiee  TIIyOOKOMY
BOCTIPUSITUIO KYJIbTYpHbIX Tpamumui [17, c. 38]. BaxkHoe 3HaueHHE MMEET TaKKe
MEXKYyJIbTypHOE B3auMojelcTBUe. B mocnemnue npecatuietus HaOMIOAAeTCs

AKTUBHOC COTPYAHHYCCTBO KUTAUCKUX U SaPY6€}KHBIX neaaroroB B obOnactH
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MY3BIKQJIBHOTO  00pa3oBaHUs. ITO CHOCOOCTBYeT OOMEHYy METOAMYECKUMU
MOJIX0/IaMH M Pa3BUTUIO HOBBIX GopM o0yuenwus [18, ¢. 91]. OnHako npu BHEAPEHUU
3apyOEKHBIX TIEAArOTMUECKNX TEXHOJIOTHH BaXHO COXPAHITh HAIMOHAIBHYIO
cnenu@uKy My3bIKaJbHOTO o0pa3oBaHusi. CoueTaHue TpaJuUMA M WHHOBAIUNA
MO3BOJISIET 00ECIIEYUTh YCTOWIMBOE Pa3BUTHE JETCKOTO BOKAJTLHOTO TBOPUYECTBA.

My3bikanpHOE 00pa3oBaHHWE WIrpacT BaXHYI pojab B (GopMupoBaHUH
KyJIbTYPHOW HIACHTUYHOCTU JUYHOCTU. YUepe3 ydacThe B BOKaJIbLHOM TBOPYECTBE
JI€TU TOJIy4al0T BO3MOKHOCTh 3HAKOMHUTBCSA C KYJbTYPHBIMU TPAAMUIUSIMH CBOETO
HapoJa ¥ 0CO3HaBaTh CBOIO MMPUHAIIIEKHOCTh K HAIMOHAIBHOM KynbType [19, c. 15].

Oco0oe 3HaueHue UMEET KOJUIEKTUBHOE MY3BIKAJIbHOE TBOPYECTBO. Y4YacTHE
B XOPOBBIX M BOKaJbHBIX aHCAMOJISIX CHOCOOCTBYET (DOPMUPOBAHUIO UYBCTBA
OOIIIHOCTH U MPUHAJJIKHOCTH K KyJIbTypHOU Tpagauiuu. Kpome Toro, My3sikaibHOE
TBOPYECTBO  CIIOCOOCTBYET  Pa3BUTHIO  HAMOIMOHAIBLHOM  cdepbl  JIMYHOCTH.
HcnonHeHne HapOJHBIX TNECEH IMO3BOJISIET AETSAM MEPEKHUBATH KYJIBTYPHBIA OIBIT
CBOEro Hapoja u (OpMUPOBATh YBAXKUTEIHHOE OTHOIIEHHWE K HAI[MOHAIBHOMY
Hacneauto [1, c. 32].

CoBpeMeHHbIE HCCIICIOBAHUS TTOKA3bIBAIOT, UYTO MY3BIKAJIbHOE 00pa3oBaHHE
CIOCOOCTBYET Pa3BUTHIO KYJIbTYPHOU IPaMOTHOCTH U (DOPMUPOBAHUIO YCTOMUYUBOTO
MHTEpeca K TPAAULIMOHHOMY UCKYCCTBY. BKItOU€HHE HAIMOHAIBHOTO MY3bIKAJIIbHOTO
Marepuajia B 00pa3oBaTelibHbIC MPOTPAMMbl IO3BOJISIET COXPAHUTh KYJIbTYPHOE
HacJIeJIie U repeaaTh ero oyaymmm mokojaeHusm [20, c. 57].

Takum 00pa3oM, KyJIbTypHO-00pa30BaTeIbHBIC YCIOBHUS HIPAIOT KIIIOYEBYIO
pOJIb B COXPAHEHHM HAIIMOHAJIBHBIX TPAIUIIUA B JETCKOM BOKAJIBHOM TBOPYECTBE
KHP. Pa3Butas cuctema My3bIKalbHOTO 00pa30BaHMs, BKIIOUYAIOINIAS IIKOJIbHBIC W
BHEILIKOJIbHBIE (OpMbl 00y4YeHUsi, OOecleurnBaeT IIUPOKUE BO3MOXKHOCTH IS
BOBJICUCHHS JIETEN B XyI0KECTBEHHOE TBOPUECTBO. VCIo/Ib30BaHNE HAIMOHATBHOTO
MY3bIKQJIBHOTO MaTepualia, pa3BUTHE XOPOBOIO MCKYCCTBA M IPUMEHEHHE
COBPEMEHHBIX IMEJarOTUUYECKUX METOJOB CIIOCOOCTBYIOT (POPMHUPOBAHUIO Yy JETEH
MHTEpeca K TPaJUIMOHHOW KyJbType. CoueTaHWe HAIMOHAIBHBIX Tpaauluid u
COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHUH IO3BOJIIET OOECIEUUTh YCTOMUYHUBOE
pa3BUTHE MY3BIKAJbHOIO HCKYCCTBA U COXPAHUThH KyJIbTypHOe Hacienue Kurtas. B
ATOM KOHTEKCTE JIETCKOE BOKAJIbHOE TBOPUYECTBO BHICTYIAET BAXKHBIM UHCTPYMEHTOM
nepenayu KyJbTYpHBIX HEHHOCTEH W (OpMUPOBaHUS KYJIbTYpPHOM HIEHTUYHOCTU

moapacTarouiero MMOoKOJICHM.
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K BOITPOCY O IIEJAT'OI'MYECKHUX OCOBEHHOCTX YPOKA
KAK CPEJACTBA PEHIEHUA 3AJJAY OBYUYEHUSA, BOCIIUTAHUA
N PASBUTHUSA IMYHOCTHU YYEHUKA

JIyKbsiHOB ApceHuil AjleKceeBHY

CTYIEHT

Hayunslit pykoBoaurens: @omuna Ejlena AJsiekceeBHa
K.IICUXOJI.H., JIOLEHT, 3aB. Kadepoi neJaroruku,

METO/0JIOTUN U TEXHOJIOTUU 00pa30BaAHHUS

OI'AOY BO «Ceepo-KaBkasckuii (heepalibHbIi YHUBEPCUTET)

AHHOTanmsi: B cratbe aHanusupyercs TpUEAWHAs LENb YpoKa Kak
cucteMooOpasyromuii  3aeMeHT oOyueHus. PaccmarpuBaercss e€ o0yuaroniui,
pa3BUBAIOIIMA UM  BOCIUTATENbHBIM  acCleKThl. ABTOpP  IPOTHBONOCTABISET
TPAJAUIMOHHBIA TOAXOJ, TI/€ YYEHUK — IIACCUBHBIA NOTPEOUTENb 3HAHUM, U
TE€XHOJOTMIO Pa3BUBAIOIIETO OOY4YEHHs, MPEBpAIIAIONIyl0 peOEHKa B aKTHUBHOIO
cyonekra. [lpenoxkeHsl megaroruyeckue 0COOCHHOCTH 3(PPEKTUBHON peamnu3aiu
ypoOKa B paMKax €ro TPUEIUHOM LIeIH.

KuarwueBble cjoBa: TpueauHas LeJlb YPOKa, TPAAULUHUOHHBIM IOJIXOM
K 00y4Y€HHI0, TEXHOJIOTHSI Pa3BUBAIOIIETO O0YUEHHUS, yUaIUNCS, yUUTEb.

ON THE QUESTION OF THE PEDAGOGICAL FEATURES
OF THE LESSON ASA MEANS OF SOLVING THE PROBLEMS
OF LEARNING, EDUCATION, AND THE DEVELOPMENT
OF THE STUDENT'SPERSONALITY

L ukyanov Arseniy Alekseevich
Scientific adviser: Fomina Elena Alekseevna

Abstract: The article analyzes the triune goal of alesson as a system-forming
element of education. Its educational, developmental, and upbringing aspects are
examined. The author contrasts the traditional approach, where the student is a
passive consumer of knowledge, with the technology of developmental education,
which transforms the child into an active subject. Pedagogica features for the
effective implementation of a lesson within the framework of its triune goa are
proposed.
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Key words: triune goa of a lesson, traditional approach to teaching,
developmental education technology, student, teacher.

CorynacHO TpaJUIMOHHON TEXHOJOTUM OOYy4YEHHUS YYHUTellb MepenaéT
uHpOpMaIlMI0, a YYEHHK e€ «moTpeOsseT», TMpeBpalasch IOCTEIIEHHO B
UHTEJUIEKTYaJbHOTO  TmoTpeOuTens.  Pa3nuuHble  TUOBI  YPOKOB  SIBJISIIOTCS
WHCTPYMEHTOM HMMEHHO TaKOW TEXHOJOTHH, He (opmupyromeil B peOEHKEe HH
NOTPEOHOCTH B CAMOU3MEHEHUH, HU CIIOCOOHOCTH K HEMY, OTpaHUYMBAas CBOM 3aJa4u
(hopMHpPOBAHUEM 3JIEMEHTAPHBIX 3HAHUI, YMEHUI U HABBIKOB.

Bo3moxxHOCTH ypoka (IIpex]e BCero — MUAAKTHUECKHE, a TI03KE U BMECTE C
HUMU — BOCIIUTATEIbHBIEC, PA3BUBAIOIINE U JIP.) HEU3MEHHO CTaHOBUJIMCH MTPEAMETOM
UMHTEpeca B MCCIENOBaHUAX Yyd€HbIX-negaroroB — oT f.A. Komenckoro o
10.K. babanckoro, B.B. Kpaesckoro, M.A Jlepuepa, A.B. Xyrtopckoro u p.
[Hanp., 1]. CeroaHs cymiecTByeT MpEACTaBICHUE O TOM, YTO LeJlb YpOoKa TpUeauHa
[2]. Ona BBICTymaer Kak 3apaHee 3alporpaMMUPOBAHHBIA YUHUTEJIEM pE3yJbTarT,
KOTOPBIH JOJKEH ObITh JOCTUTHYT COBMECTHO IMEJAroroM U oOydyaroluMcs B KOHIIE
ypoKa, U BOHpaeT B ceOS TpU AacleKkTa: TIo3HaBaTeIbHBIM (COOCTBEHHO —
oOy4aroniuii), BOCUTATENbHBIA U pa3BUBaIOIMi. TpHuennHas 1ejib ypoka — OCHOBA
1eJIeco00pa3HO JAESITEIbHOCTH HAa YpPOKE HE TOJBKO YUWUTENsl, HO M YYEHHUKOB,
JAOIIAsl € HaIpaBJICHHE, B KAKOW-TO CTENEHU — 3TO IyCKOBOW MEXAHU3M YPOKA.
Ona onpenpenser xapakTep B3aUMOJEWCTBUS YUMTENI M YYEHHKOB Ha YpPOKE,
peanusyercst He TOJNBbKO B JAESITEIBHOCTH YUUTEISA, HO U B AEATEIBHOCTA YYCHUKOB U
JOCTUTAETCA TOJBKO B TOM ClIydae, KOrja K 3TOMy cTpeMsTcsi 06e cTopoHsl. [loaTomy
TPUEIVHAS LEIb YPOKa B COOTBETCTBYIOIIEW WHTEPIPETAUUM JOJDKHA CTAaBUTHCS
Iepel] KJIacCOM IPEUMYIIECTBEHHO B «yYEHUYECKOM» BAPUAHTE.

ITo3HaBaTeNbHBIM AaCHEKT TPUEAMHOM LEIM YpOKa — 3TO OCHOBHOW,
TPAAULIMOHHBIM, KJIACCUYECKUM W  omnpenesstommi €€  acnekr. Kirodesbie
XapaKTEPUCTHUKH MTO3HABATEIILHOIO acnekTa [3]:

— Onpeaensronuii  XxapakTep — BKJIOYaeT (HOPMUPOBAHHE Yy YUAIIUXCS
3HaHWW, YMEHUH W HAaBBIKOB, a TaKXK€ CIIOCOOHOCTb CaMOCTOSITEILHO JO0OBIBATH
3HaAHUA.

— TpaauuuOHHBIA NOAXOJ — B KJIACCUYECKOW MEIArOoruke Mmo3HaBaTEIbHBIN
aCTMeKT CTABUT IIEJIbI0 HAY4YUTh peOEHKa, MOKa3aTh, YTO UMEHHO HYXKHO JIeiaTh JJIs
YCBOEHHUSI MaTepuaia.

— CocraBHas 4YacTb TpPHEIMHOM LEIM ypOKa — B3aUMOJECHCTBYET
C BOCIIUTATENIbHBIM M Pa3BUBAIOLIMM ACHEKTAMH, COCTABJSASA LEJIOCTHYIO CHCTEMY

LeJIeN ypoKa.
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Pa3BuBaromuii acekT TpUEAMHON eI YPOKa — 3TO HaubOoJiee TPYAHBINA IS
YUHTENS acleKT UEIU, IPU IUIaHUPOBAHUUA KOTOPOTO OH IOYTH BCET/Ia UCHBITHIBAET
3aTpyaHEHHs. B OCHOBy 3aTpyIHEHMM 3allOK€Hbl JBe mnpuuuHbl. IlepBas
3aKJII0YAETCS B TOM, 4YTO HEPEIKO YYHUTENIb CTPEeMHUTCS (HOPMUPOBATH HOBBIM
pa3BUBAIOIINN ACHEKT e K KaXJIOMY YPOKY, HEe mpuiaBas 0coOOro 3HaAYCHUS
TOMY, 4TO pa3BUTHE PeOEHKA MPOUCXOAUT Tropa3/lo MEJJICHHEe, YeM IPOLEecC ero
0Oy4eHHs] U1 BOCHHUTAHMS, YTO CAMOCTOSTEIbHOCTh PA3BUTHSA OYEHb OTHOCUTENbHA U
YTO OHO OCYUIECTBIIIETCS B 3HAUUTENIBHOW MEpE KaK pe3yJbTaT MpPaBHIBHO
OpraHu30BaHHOrO 0Oy4eHus u BocniuTanus [4]. OTcrosa ciieyer, 4To OJIUH U TOT K€
pa3BUBAIOIINNA aCHEKT LIETU ypOKa MOXET OBIThb COPMYIMPOBAH JUIsl TPUEAMHBIX
LeJIed HECKOJBKUX YPOKOB, a MHOTJIA M Uil YPOKOB LENOW TeMbl. Pa3zBuBarommit
aCHEKT CKJIaJbIBAETCs U3 HECKOIBKUX OJIOKOB: pa3BUTHE PEUH; Pa3BUTHE MbIIIICHUS;
pa3BUTHE CEHCOPHOU cepbl; pa3BUTHE JBUTATENBHOU cephl [TaM xke].

BocnuteiBarommi acnekT — TPETUM AJIEMEHT TPUEIUHOU LEIIU YpOKa — UCXO-
IUT U3 TPEJICTaBICHUS O TOM, YTO YPOK (POPMHUPYET JUYHOCTHBIE KauecTBa (MaTpuo-
TH3M, TPaXKJaHCTBEHHOCTh, OTBETCTBEHHOCTbH), LIEHHOCTHBIE OPUEHTALMN Yepe3 COo-
Jep’)KaHue Marepuaia, OpraHu3aluio COTBOPUECTBA, CTHIIb OOIIEHUS M MCIOJb30Ba-
HUE IIPOEKTHO-UCCIEA0BATEIBCKUX METONOB. KiltoueBble BOCIIMTATEIBHBIE BO3MOXK-
HOCTH YpOKa — 3TO COJEpXaHue y4yeOHOro marepuana (HMCIOiIb30BaHHUE BOCIUTA-
TEIbHOIO MOTEHIMANIa IPEIMETOB (UCTOPHUS, JIUTEPATYpa, €CTECTBEHHbIE HAYKH) IS
(dhopMupOBaHUS MUPOBO33PEHUSI), OpraHu3alus AesTebHOCTU ((hopMUpOBaHUE ca-
MOCTOSITEIbBHOCTH, OTBETCTBEHHOCTH M TPYAOII00Us Yepe3 TPYyNIoByo padboTy, Mpo-
€KThl U UCCIEAOBaHMs), CTHIIb OOIIEHUsS (IOCTPOEHUE AOBEPUTEIBHBIX OTHOIICHHH,
pa3BUTHE KYJIBTYpHl JUANOra M yMEHHs paboTaTh B KOJUIEKTHBE). Bocrnurtanue Ha
JTanax ypoka MperoyiaraeT OpraHU3allMOHHBI MOMEHT (BOCIIUTAaHUE OTBETCTBEH-
HOCTH, TUCIUILIMHUPOBAHHOCTH ), IPOBEPKY JOMAILIHETO 3a/1aHusl (pa3BUTHE YECTHO-
CTH, OOBEKTUBHOCTH), M3y4€HHE HOBOro ((popMupoBaHHE TpaXIAHCKOW MO3UIIUH,
MaTPUOTHU3MA), [IEHHOCTHO-CMBICIIOBYIO OPUEHTALMIO (PAa3BUTHE Y YUAIIMXCS YMEHHS
CaMOOILICHKH, COTEPEKUBAHUS U HPABCTBEHHOTO caMomno3HaHus). Takum oOpazom,
COBPEMEHHBIM YpOK — 3TO HE TOJIBKO Iepefaya 3HAaHWM, HO U CO31aHHUE «BOCIIMTA-
TEJIbHOM cpenb» [S].

B oOcHOBy MIKOJBI pa3BUTHS, KOTOpas MAaKCHUMajibHO NpPHUOIIIKAET K
MOJIHOLEHHOMY OOECHEUYEHUI0 TPUEANMHOW LIeJIM ypOKa, MOJDKHA OBITh C MEPBOIO
KJlacca 3aJI0’K€Ha TEXHOJIOTHUS Pa3BHBAIOIIETO OOyueHus. Takas TEXHOJOTHS €CTh.
Kak ormeuaer 1.C. fIknmaHcKasi, 3Ta TEXHOJIOTUS — OT€UECTBEHHAs, UCIIBITAHHAS U
IIPOBEPEHHAs B IIKOJIAX CTPaHbl B TEYEHHUE JUIMTEIBHOTO BPEMEHM M JaABIIAs
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CEephE3HBIE PE3YJbTaThl, — TEXHOJOTHUS Pa3BUBAIOIIETO OOYyYEHUs, CO3/IaHHAs
J.b. OnpkonuHbIM U B.B. [[aBbIIOBBIM U UX MOCII€I0BATENAMU [6].

OTnmuuus ypoka B pa3BUBAIONIEM OOYYCHUH OT TPATUIIMOHHOTO TIPH ATOM
KpOIOTCSI B LEJICTIOJaraHuM W POJIA YYEHUKA: TPAJULHUOHHBIA YpPOK HAlEJIEeH Ha
nepenayy 3HAHUM, YMEHUM U HaBBIKOB, Pa3BUTHUE IPU 3TOM IOHHUMAETCS Kak
cJieIcTBHE OOYYEHHs U YaCTO HOCUT JIEKJIApATUBHBIN XapaKTep, a YYEHUK BBICTYIAET
O00BEKTOM, HESITEIBHOCTh HMCXOAUT OT yuuTens. lleap pa3BuBaromero ypoka —
HEMOCPEICTBEHHOE pa3BUTHE peOEHKA uepe3 popmMupoBaHue yueOHOM 1eITeTbHOCTH,
YYEHUK CTAaHOBUTCA CYOBEKTOM (ydallUMcCsl), 3aMHTEPECOBAHHBIM B CaMOPa3BUTHUHU.
VYuurenb opraHu3yeT KOJUIEKTUBHBIN MMOUCK, B KOTOPOM JIE€TH YCBAUBAIOT HE MPOCTO
CrocoObl JCUCTBUS, a TEOPETUYECKUE NPUHIUIBL. J[esITeNbHOCTh HUCXOAUT OT
pebEHKa, CTPOSCH Ha JUAOre, B3AUMHOM JIOBEPUM U CTPEMIICHHUH K YCIIEXy [TaM xke].

PednexkcuBHbIll aHamu3 JUTEpATyphl MO TEME IMO3BOJUI HaM OOBEIUHUTH
MeJJarOTHYeCKUe OCOOCHHOCTH, KOTOpbIE OBl CIOCOOCTBOBAJIM CTAHOBJICHHUIO H
Pa3BUTHUIO YpPOKa KakK CpeACTBa OOYy4YeHHMs, BOCHUTAHUS U PA3BUTUS JUYHOCTH
y4aIerocs, CIeayrImM o0pa3om:

— Co3manre Ha KaXJIOM YpPOKE TaKUX YCIOBHM, YTOOBI OCHOBaMHU
M3y4yaeMoro Marepuaia yJaliiuecs OBJIaJieBaJId HA CAMOM YPOKE, HO YCBAUBATHCS ATH
OCHOBBI JOJDKHBI HE MEXAaHUYECKH, a OCO3HAHHO (HAmpuMep, IOCPEICTBOM
HCIIOJb30BAaHUS OTMOPHBIX CUTHAJIOB, CXEM-KOHCIIEKTOB, JJEMEHTOB TBOPYECKHUX
MIPOEKTOB U TIP.).

— Cosznanue BO3MOXHOCTH JIJISI MAaKCUMaJIbHOTO Pa3BUTHUSI KAKJIOIO YUCHUKA
B YCJIOBHSX KOJIJISKTUBHOM padOThl (HampuMep, MOCPEICTBOM B3aUMOIIPOBEPKH,
KOHCYJbTUPOBaHUS, (hopMaTa TUIA «ypOK — JIeJI0OBast Urpa» u mp.).

— Hanuuune 4€Tko mpoaymMaHHOM MENaroroM BHYTPEHHEH CTPYKTYpPhI YpOKa
C YBEJIMYEHHUEM JIOJIU CAMOCTOATEIIBHOM PabOThl yUalIUuXCsl Ha YPOKE: TaKOW CXEMBbl,
I7Ie LeJIb ypoKa OMNpENEesieTCs HE KaK «pPaccKaszy, «I0Kas3», «OMpoc», a CXEMbI
C y4€TOM IIeJIM TUTIA KYCTAaHOBJICHUE», KYSICHCHHUEY, KHAXOKICHUEY, KOIPECICHUEY,
«popMyIHpPOBAHUEY, UTO MPEIOIATAET AKTUBHYIO pabOTy CaMUX y4aIuXcsl.

— CoOmtoaenue (M Co3MaHNe) MEKITPEAMETHBIX M BHYTPUTIPEAMETHBIX CBSA3EH
st popMUpOBaHUST CUCTEMHOCTH MBIIUICHUS ydYamerocs: (OCYyIIeCTBIISAECTCS
MOCPEACTBOM TOCTOSIHHOTO TOBTOPEHHUS MPOMACHHOTO MaTepuajia C YBSI3KaMH 10
paszenamM W TeMaM BCero ydyeOHOTO mpeaMeTra, B TOM YHCIe C YI€TOM crenuduxu
OJIHOBPEMEHHO OCBaMBAaEMOT0 MaTepHalia Ha JPYruX y4eOHbIX MpeaMeTax).

— CokpaleHre BpeMEHU Ha KOHTPOJIb 32 3HAHUSAMU, YMEHUSIMUA U HaBBIKAMU

ydamuxcst moCpeaACTBOM TOJIBKO YCTHOI'O OIIPOCa MJIM TPAAUIIMOHHBIX KOHTPOJIBHO-
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OIICHOYHBIX (POPM, a C aKIIEHTOM Ha MOUCK W MPUMEHECHHE Ka4YeCTBEHHO HOBBIX (hOpM
KOHTPOJISl, KOTOpPbIE TIPU COKpAIIEHWH BPEMEHHM TMOBBIIAIOT 3()(PEKTUBHOCTH
MpPOBEpPKH (UTO peanuszyercss B TOM YHCIE TMOCPEACTBOM  HCIOJIb30BAHUS
COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA U CPEJCTB).

— Pa3BuTHe OOIIEMHTEIJIEKTYaIbHBIX HABBIKOB yUYallIUXCS — MPEXJE BCETO
BBIYMCIUTEIBHBIX M HABBIKOB YTEHUSA (Hampumep, MOCPEACTBOM HaIMCAHUS
yUYalllMMUCS KOHCIIEKTOB [0 TMPOYUTAHHOMY MaTepuainy, COYMHEHHH (3cce),
(dhopMHUpOBaHUS HABBIKOB M YMEHHUI CU€Ta B yME H TIp.).

OTo, Ha HaIll B3TJSJ, HEKOTOpbIe HauOoliee OOIIME YCIOBUS IOBBIIICHHUS
3 PEKTUBHOCTH YpOKa, YCIOBHUS (POPMHUPOBAHHUSI €TI0 KakK CpeJICTBa HE TOJBKO
oOy4eHHsl, HO M BOCHHUTAHUS W Pa3BUTHs JIMYHOCTH YyYallerocs. OTH YCIOBUS
MOKA3bIBAIOT, YTO YYUTEIb HE JOJDKEH  OrPaHUYMBATHCA  COOOIIECHHEM
onpenenéHHoro oobémMa ydyeOHON HMH(pOpMalUh B TOTOBOM BHJIE, YTO H3JI0KEHUE
y4eOHOT0 MaTepHaia J0JKHO YUUTh YUaIIUXCsl JyMaTh, YTO OHU HE TOJIBKO JTOJKHBI
MACCUBHO TMOJIy4aTh MH(POPMAIIMIO, HO U aKTUBHO IO3HABAaTh CIIOCOOBI YCBOCHMSI
CBEJIEHUH 00 OKpYXarollleM MHUpE, OBJaJeBaTh MPOLIECCOM IMO3HAHUS, MOJydYaTh

QJICMCHTAPHLIC IIPCACTABIICHHA 00 06H_II/IX N 9aCTHBIX MCTOJaX ITO3HaHH.

Cnucok aureparypsl

1. Xyropckoit A.B. CoBpeMeHHas AUAAKTUKA : YYEOHHK JJsi BY30B /
A.B. Xyrtopckoit. — 3-e¢ m3a., nepepad. u gon. — Mocksa : M3narensctBo IOpaiir,
2026. — 406 c.

2. Awnnymkun H0.B. Iunaktuka : yueOnuk mns By3oB / HO.B. AnHymikuH,
O.JI. TIlogmuusieB. — 2-¢ m31., epepad. u mon. — Mocksa : M3narenscTBo FOpaiiT,
2026. — 165 c.

3. MensaukoBa M.H. Ypok — ocHoBHas ¢opma opraHuzanuu oOy4eHHUsS B
COBpEeMeHHOM mikojie. TpeOoBaHUs K COBPEMEHHOMY YPOKY [DJIEKTPOHHBIN pecypc]
// BectHuk Hayku u oOpazoBanms. — 2020. — Y. 1. — Ne 19 (97). — URL:
https.//cyberleninka.ru/article/n/urok-osnovnaya-forma-organi zatsii-obucheniya-v-
sovremennoy-shkol e-trebovaniya-k-sovremennomu-uroku (mata oOpareHus
08.03.2026).

4. IMusunos E.H. Ilenaroruxa: O6mias Teopust oopa3zoBanus. — CTaBpomnosib,
2007. - 636 c.

953

MUHMN «HOBAA HAYKA»




SCIENCE RESEARCH 2026

5. AmonamBuiau II.A. VYyurenb, BIOXHOBM MEHS Ha TBOPYECTBO
[DnekTponHsIid pecypc]. — Xmenbrauiikuid, 2011. — 68 ¢. — URL: https://www.shield-
of-culture.org/viewtopic.php?=416 (narta oopamenus 08.03.2026).

6. Hcropus, METO0JIOTHS U MIPaKTUKa COBPEMEHHOTO 00pa3oBaHus B Poccuu
/ C.II. Axyruna, B.A. AntyxoB, H.FO. bemoBa [u np.]; mom penakiuei
H.IT. XonakoBoit. — HoBocubupck : Accoumaruss Hay4HBIX COTPYIHHUKOB

«Cubupckas akamemudeckas kauray, 2014. — 182 c.

© JlykbpsHoB A.A., 2026

MUHMN «HOBAA HAYKA»




SCIENCE RESEARCH 2026

WCMOJb30BAHUE HEHPOCETEN U TEXHOJIOTUU
UCKYCCTBEHHOTI'O MHTEJIJIEKTA HA YPOKAX UICTOPUH
TUISI PA3BATHUSA MPEJIMETHBIX KOMITIETEHIIAN OBYYAIOIIAXCH:
AYIAOBU3YAJIU3ALMSA, TUO®OEPEHIIMALINAS 3ATAHUIA,
KPEATUBHOCTbD

Moposzos Aptyp Uropesuyu

YUUTENb UCTOPUH

I'VO «Cpennsig mkona Ne 21 r. Buredcka

umenu ['epost CoBerckoro Coroza B.A. JlemugoBa»

AHHoTanmsi: B cratbe wuccimenyercs  MENaroruyeckuid  MOTEHIMAN
COBPEMEHHBIX TEXHOJIOTMHA MCKYCCTBEHHOI'O MHTEJUIEKTA B MPENOAABAHUN UCTOPHHU.
PaccmarpuBaercsi, Kak HEHpPOCETH MOTyT KauyeCTBEHHO TpaHCHOPMHUPOBATH
TPaIUIIUOHHBIE YPOKH, CIOCOOCTBYS (POPMHUPOBAHUIO UM PA3BUTHIO KIIOUEBBIX
MPEMETHBIX KOMIIETCHIIMN OO0YyYaroIIUuXCs: HUCTOPHUYECKOTO MBIIUICHUS, PaOOThI
C HUCTOYHHUKAMH, NPUYMHHO-CIICACTBEHHOTO aHAIN3a WU LEHHOCTHO-CMBICIOBOTO
OTHOIIICHUS K MPOIILIOMY.

KiroueBble cj10Ba: WCKYCCTBEHHBIM MHTEIJIEKT, HWCTOpPHUS, HEUPOCETH,

pa3BUTHE MPEIMETHBIX KOMIICTCHITNN, y9eOHOE 3aHATHE.

THE USE OF NEURAL NETWORKSAND ARTIFICIAL INTELLIGENCE
TECHNOLOGY IN HISTORY LESSONSIN DEVELOPING STUDENTS’
SUBJECT-RELATED COMPETENCIES: AUDIOVISUALIZATION,
DIFFERENTIATED TASKS, CREATIVITY

Morozov Artur lgorevich

Abstract: This article explores the pedagogical potential of modern artificial
intelligence technologies in history teaching. It examines how neural networks can
significantly transform traditional lessons, facilitating the development of key
subject-related competencies in students. historical thinking, working with sources,
cause-and-effect analysis, and a value-based approach to the past.

Key words: artificial intelligence, history, neural networks, development of
subject-related competencies, lesson.
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CoBpeMeHHbIE TEHAEHIIMU pa3BUTHs 00pa3oBaHusl, oTpaxEéHHbIe B KoHuenumu
muppoBoil TpaHchopmauuu cucteMbl oOpa3oBaHus PecnyOmuku  Bemapyce,
Konnenmuu pa3sutust cuctemsl oopazoBanus 10 2030 roxa u Ilporpamme pazButus
HaIlMOHAJIBHOM CUCTEMBI OoOecliedeHMsl kKauecTBa oOpazoBanHus 10 2025 rona u Ha
nepcnektuBy 10 2030 ropma, OHpeAeNsIOT NPUOPUTETHBIMH  HAaIpPaBICHUSMU
nuppoBU3aLMI0  00pa30BaTENbHOIO  MPOLECCa, BHEAPEHHE  HCKYCCTBEHHOI'O
untemnekra (UMW) u  ¢dopmupoBanne 1udpoBbBIX KOMIETEHIMM MEAaroroB Hu
oOyuaromuxcs. B ¢Bf3u ¢ 3TUM BO3HMKAeT HEOOXOIMMOCTbh MOJATOTOBKU YUYHUTENEH
K 3¢p(deKTUBHOMY ucnoyib3oBaHui0 MW kak MHCTpyMEHTa IMOBBIIIEHUS KadecTBa,
VMHAMBUAYyAIN3allMM U BOBJICYEHHOCTH YYalllUXCsl B 00pa30BaTeNbHbBIN NpoLEecC Npu
V3yYECHHUHU UCTOPHH.

Ha npoTs:KeHMM HECKOJIBKHMX JIeT S 3aQyMbIBAJICA HAaX TEM, Kak
3aMHTEPECOBATh YYAILMXCS B IMpoliecce 00y4deHus, YTOObl OHU YCBAaMBAJIM MaTepuall
pazHooOpa3Ho. CoBpemeHHass oOpa3oBaTelibHAsi pEAIbHOCTh XapaKTEpPU3yeTCs
HECKOJIbKUMH BBI30BAMH, HA KOTOPBIE IMPU3BAHA OTBETUTH JAHHAS CTAThS:

— uudpoBU3alMA CO3HAHUS YYAIIMXCSA: JJII HOBOTO TMOKOJEHUS YyYalluxcs
BU3YQJIbHBII W UWHTEPAKTUBHBIA KOHTEHT SBJIAETCS €CTECTBEHHOM  CpENoi.
TpanuuuoHHbIE METOJIbI OOYYE€HHsS] UCTOPUH, 3a4aCTyI0 OMHUPAIOIIMECS Ha TEKCT U
MOHOJIOT y4yuTeNs, TepsAT 3()PEeKTUBHOCTb, HE OTBeYass HUX KOTHUTUBHBIM
IIPUBBIYKAM U 3aIPOCaM;

— 3alpoc Ha NEPCOHAIM3ALMI0O 00pa30BaHMSA: B YCIOBMSIX Pa3HOYPOBHEBOM
MOATOTOBKM W  pa3JIMYHBIX  0Opa3oBaTelbHBIX NOTpEOHOCTE B Kiacce
(BBICOKOMOTHMBHpOBaHHbIE Yyuariuecs, ywamuecs ¢ OIIDP, yugamumecs ¢ HHU3KOU
MOTHUBAIMENH) OCTPO CTOUT mpodsiema auddepeHnuanum, MOCKOJIbKY YUYUTENb HE
MO>KET OJTHOBPEMEHHO CO3/1aTh 25 UHIMBUIYaJbHBIX 00pa30BaTEIbHBIX TPACKTOPHUH;

— KpHU3UC KpPEAaTUBHOCTH M CYOBEKTHOCTH: Yy4Yallhecs 4YacTO BBICTYMAIOT
MACCUBHBIMU TIOTPEOUTEIIIMU TOTOBOM MH(pOPMANMA U3 YYEOHBIX TMOCOOMIA.
Heobxoaumbl MHCTPYMEHTBI, KOTOPbIE MEPEBOAIT YYEHUKA B MO3UIMIO CO3JATENs,
npoOyxaasi TOMJIMHHBIA HWHTEpeC K NpeaMeTy dYepe3 TBOPUYECTBO U JIMYHBIN
HUCCJIEeN0BATECIbCKUU OIIBIT;

— pa3BUTHE (PYHKIMOHAIBHOW TPAMOTHOCTH: TEXHOJOTHMU HCKYCCTBEHHOTO
MHTEIJIEKTA — HE IMPOCTO MHCTPYMEHT pa3BICYEHUs, a HOBas cCpeaa, B KOTOpPOH
MPEJICTOUT >KUTh U paboTaTh COBPEMEHHBIM yuamumcs. O0yuyeHue paboTe ¢ HUMHU
dopMUpYyeT KPUTHYECKOE MBIIUIEHHE, LHUPPOBYI0 TI'PAMOTHOCTh M  HAaBBIKU
B3aumozeucteua ¢ MU — kiorodeBble KOMIETEHIMHA COBPEMEHHOW METOIMKH

IPENoAaBaHMs.
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[Ipy mcnosb30BaHUM TEXHOJIOTMM MCKYCCTBEHHOI'O WHTEJUIEKTAa Ha Y4EOHBIX
3aHsaTUsAX 1o uctopuud B ['YO «Cpennsas mkona Ne 21 r. Burebcka umenu ['epos
Cogerckoro Coro3a B.A. JlemuaoBa» s BBIBHII NPOTUBOPEUUS MEXITY OIPOMHBIM
NOTEHIIMAJIIOM IIKOJBHOTO Kypca HMCTOPUHU I (POPMHUPOBaHUS METamnpeaMETHBIX
KOMIETEHIIUM, KPUTUYECKOTO MBIILICHHUSI, IMYHOCTHOTO OTHOIIEHUSI K MPOILIOMY U
BBICOKUMHU TpEeOOBAaHUSMU K JIMYHOCTHBIM W MPEIMETHBIM pesyibTaTaMm. [Ipobiiema
3aKJTI0YACTCS B HEAOCTATOYHOW A((HEKTUBHOCTH TPAJAWIIMOHHBIX MEAarOorudIeCcKuX
MHCTPYMEHTOB [IJIi TIPEOJIOJICHHs] aOCTPAKTHOCTH MCTOPUYECKOTO Marepuala,
peanuzanuu npuHUUna auddepeHunanuu 3agaHuii 0e3 Yype3MepHOl Harpy3ku Ha
VUUTENI W y4dalluxcs, HEOOXOTUMOCTH MPOOYXKICHUS Yy Y4YAIIUXCS BHYTPEHHEH
MOTHBAIlUM U KPEATHUBHOIO MOJAXO0Aa K M3YUYECHHUIO MCTOPUM, BBIXOJAIIETO 3a PaAMKH
PENPOAYKTUBHOU JIEATEIIBHOCTH.

[ToctaBuB mepen coOOil 1€JIb TEOPETUYECKH OOOCHOBATh M MPAKTUYECKH
anpoOupoBaTh MOJIEIb HMCIOJIb30BaHUSI HEHWpoceTel Jisl TMOBBIMIEHUS MOTHBAIIUU,
IIyOMHBI YCBOCHUSI MaTepralia U pa3BUTHS KPEATUBHBIX CIOCOOHOCTEH ydalluxcs Ha
ypoKax WCTOPUM, S ONPENeI TPU KIIOYEBBIX HAMpaBlIeHUS COOCTBEHHOMN
NEeSATEeNbHOCTU: BHEIPEHHE ayauOBH3yalu3aluu, AuddepeHuuanuu 3agaHuil u
AKTUBHU3ALIMIO TBOPUYECKOMN (KpPEaTHUBHOM) JAEATEIHHOCTH ydamuxcs. DPpPeKTHBHBIMU
JUIsl TEHEpaluy BU3YaJIbHBIX 00pa30B MCTOPUYECKHUX 3IOX, COOBITHH, MEPCOHAXEM,
apxutektypbl saBisitorcsi Hedpocetn YandexGPT, Kandinsky 3.1. CoGmonenue
npuHimna guddepeHunanu S JOCTHral NpH  HUCMOJb30BaHUMU Al-4aT-00TOB
(manpumep, YandexGPT) nnst co3maHus BapUaTUBHBIX 3aJaHUN OJHOTO U TOTO K€
THUIIA, HO PA3HOTO YPOBHS CJIOXHOCTH; CO3/IaHMS EPCOHATU3UPOBAHHBIX TEKCTOB JIJIs
YTEHUS C Y4YETOM HMHTEPECOB M YPOBHS YHWTATEIbCKONM TPAMOTHOCTH YYECHUKA,;
pealn3alii  TEXHOJIOTUM  «IEPEBEPHYTHIM  Kiacc» 4epe3 reHepauuio U
MHJIUBUAYAJIbHBIX OMIOPHBIX KOHCIIEKTOB.

[IpoBeneHre ypOKOB-IPOEKTOB, Ha KOTOPBIX y4YalllUECS BBICTYHAIOT B POJIH
CLEHAPHUCTOB, PEKUCCEPOB U JU3AWHEPOB, UCIOIB3YIOIIUX HEUPOCETH ISl CO3IaHUS
KOMHKCOB Ha HUCTOPUYECKHE TEMbl, HAMKMCAHUS TUAJOTOB MEXIY HCTOPUUYECKUMHU
MEePCOHAKaMH, pPa3padOTKU CIIEHAPUEB W BU3YAIBHOTO psila JIsi KOPOTKHUX
BUJICOPOJIMKOB, CIOCOOCTBYET aKTUBU3AIMU TBOPUYECKON JAEATEIBHOCTH yUaIIUXCA.

Hcnonb30BaHWEe HEUPOCETEM HE CBOAUTCA K MPOCTOMY TE€HEPUPOBAHUIO
3aJlaHUi C ENbI0 clleJaTh y4eOHbIN Mpollecc JAOCTYNHBIM M JIETKUM, a MPU3BAHO
AKTUBU3UPOBATh PEUYEMBICIUTEIBHYIO NESITEIbHOCTh Yy4YalllUXCs, MPUAATh YPOKY
KOTHUTUBHBIHN xapaktep [1, c. 263].

BekTop pasButus Tpancopmanuu OT BU3yaJlbHOro oOpa3za K MOHHUMAHHUIO U
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€ro IeNb BBIPAXKAETCS B TMPEBPAIICHUU «OOIIEeCTBA HHMOPMAIIMOHHOTO IOTOKA»
B «O00mIecTBO 3HaHU». WHPOPMALMOHHBIM MMOTOK MPOBOLMPYET KIMIIOBOCTD
BOCHIpUATHSA: PEOEHOK BBIPHIBAET U3 OJTOr0 TMOTOKA SPKOE, 3MOIMOHAIBHO-
ad(dheKkTHBHOE, HE HMEIOIIEE HUUEro OOIIEro ¢ MPOLEeCCOM MBIILICHH [2, ¢. 96].

KnroueBasgs uaes 3akiaO4aeTcss B CUCTEMHOM IPUMEHEHHM HEUPOCETEW I
npeoOpa3zoBaHus TPAAUIIMOHHOTO YpOKa UCTOPUU B MHOTOMEpPHOE 00pa3oBaTEIbHOE
MIPOCTPAHCTBO, IJE:

1) aynuoBHM3yain3anus co3aaeT IPPEKT «IOTPYKECHUSD» B HCTOPUUYCCKYIO
AMIOXY;

2) muddepeHManys CTAHOBUTCS HE MEXaHUYECKUM JICJICHHEM Ha TPYIIIbI, a
MEPCOHAJIBHBIM MapIIPyTOM [TO3HAHHS;

3) KpeaTHMBHOCTH NMPEBPAIIACTCA W3 CIOHTAHHOTO Ka4yecTBa B CHCTCMHBIM
HaBBIK pa0OTHI C HCTOPUUECKUM MATEPUAIOM.

Ha y4eOHBIX 3aHATHUSX $ PETYJISPHO MCHONB3YI0 CJIEAYIOUIUE MPUEMBIL:
«OXKUBJICHUE ApXUBOBY» — I'E€HEPALMs BU3YAJbHBIX U AyAUOPSAIOB [0 ONMUCAHUAM U3
XPOHMK; «IHAJIOT C 3IMO0XONW» — UHTepakTuBHOe oOueHue ¢ MU-nepconaxamu
HUCTOPUYECKUX JIeATENeH; «CO3[JaHuEe HCTOPUYECKHX THUIOTE3» — pa3paboTka
ATbTEPHATUBHBIX CIICHAPUEB PAa3BUTHUSI COOBITUN; «TAaKCOHOMHUSI BOIIPOCOB» —
aBTOMaTUYeCKas FeHepalys 3aJaHuil pa3HbIX YPOBHEN CIOKHOCTH.

[Tpu BBIOOpE crioco0a M cpefcTBA BU3YaTU3alMK 1 COOIIO/IAt0 ONPeneTEHHBIHN
ANTOPUTM JEHUCTBUM:

1. Onpenenenue Tembl/mpobsieMbl (1enu) ypoka (oTOop coaepKaHwus,
MH(QOPMAITMOHHBIX BU3YaJbHBIX €IUHUII B BHUJI€ TEKCTA: a03allbl, YaCTH, MMYHKTHI
naparpada). Bcerma yumthiBato, 4YTo wuHpOpManMs ~ OPOOJIEMHOTO0  WIH
JMCKYCCUOHHOTO BHJa HE MOXET ObITh omucaHa B ¢opme Buizyanuzanuu. Ha sTom
ATane s ONPEAEIISIIO ATAMbI IPEBPAILECHHS] CIUIOIMIHOIO TEKCTA B HECIIOLIHOM.

2. OTO6op TEpMHMHOB M TMOHATHUMA, MOMJIEKAINIMX YCBOCHUIO (HAa OCHOBE
y4eOHOro  TEeKCTa  OCYIIECTBISIETCS  TeHepauuss  3aJaHud, TECTOB W
muddepeHuMpoBaHHBIX  yOpaxkHeHui). Ilpy  HEOOXOOUMOCTH  KOMOMHUPYIO
HECKOJbKO MH(OPMAITMOHHBIX €IMHUIl B OJTHOM «IIIare»: KapTy M TEKCT JOKYMEHTA,
BUJIeO(pPArMEHT, CTaTUCTHUYECKUE JaHHble W Y4E€OHbIH TEKCT; WJUTFOCTPATHUBHBIN
Marepuall U TEKCT. KOHTpOJb OCYHIECTBISIETCS B BHUJE TECTOBBIX 3aJlaHUM Kak
C OJIHUM MPABUIIbHBIM OTBETOM, TaK U C HECKOJIbKUMHU OTBETAMH, BKIIFOYAET BOMPOCHI
C UCIOJB30BAaHUEM KapT, CXeM, TaOJMIll, CTATUCTHUECKUX CBelaeHHuil. Jlomyckaercs
B3aMMOIPOBEPKA YUAIIUXCS U MEPENPOBEPKA CO CTOPOHBI YUUTEIS.
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3. Ompenenenne Haubosiee A(PPEKTUBHOTO CrMOcOOa BU3YATHHOW TMOJAYH
yueOHOTO MaTepuayia JUisi BOCIPHUSATHUS W BOCHpousBeneHus (oOpaliaro BHUMaHUE
YYaIIUXCS Ha alTOPUTM paboThl ¢ WH(POPMAIMEH, OPTAHU3YI0 COBMECTHYIO PaboTy
HaJ KaXIbIM IIaroM, OMUPAIOCh Ha BO3MOXXHOCTH YYallIUXCS MO CAMOKOHTPOJIIO U
B3aMMOKOHTPOIIO i1 ObICTpoid U A(P()EKTUBHONW OICHKM YyYaIIUMHCS CBOEH
JeSITEIbHOCTH Ha BCEX ATarax BBITOJIHEHHS POrPaMMBbl).

4. HemnocpencTBEHHOE CO3JaHUME BU3YaJbHOM HAIVISIAHOCTA C HCHOJB30-
BaHUEM COOTBETCTBYIOIIEH MporpaMMbl/cepBuca TuO0 Ha Jucte Oymaru (B KOHIIE
ypOKa s pa3/iaro aHKEThI U MpeJiaram yyalumMcs pa3MeCcTUTh CTUKEPHI PAIOM C TEMH
YTBEPXKJICHUSIMHU, KOTOPhIE OTOOPAXKAIOT CaMblil CIIOKHBIN 3Tar padoThl, TOT JTaIl, HA
KOTOPOM OHHM JIONYCTHJIM OIIMMOKH, 3Tal, HA KOTOPOM OHU MOIJIM Obl cpaboTaTh
Jydie (BO3MOXKHBI U IPYT'HE BAPHAHTHI Pa3MEIICHHS)).

Hcnonb3oBaHnEe TEXHOJOTHH MCKYCCTBEHHOTO MHTEIUIEKTA, AU(depeHanuu
3aJlaHui ¥ BU3yaJIu3aluu OOy4YeHHs Ha YPOKaX UCTOPHUH CIIOCOOCTBYET aKTUBU3ALIUU
y4eOHO-TIO3HABATEIbHOM  JIEATEbHOCTH  y4YallUXcsi W, Kak  CJEJICTBHE,
(GbOopMHUPOBAHUIO 3HAHUN, YMEHUI 1 HABBIKOB.

HNcxonss w3  pe3yiapTaTOB  HCIIOJIB30BaHUA HEUPOCETEW C  DIIEMEHTaMH
BU3yanu3auu 1 auddepeHmanuu oOy4eHus: Ha y4eOHBIX 3aHSATHSIX 10 HUCTOPUH,
JIeJal0 BBIBOJIBI O TOM, YTO OHHU IO3BOJISIIOT aKTUBU3WPOBATH W HAMPaBUTh PabOTy
BCEX YyYalIUXCsl C pa3IMYHBIMH HCTOYHUKAMH HH(POpMAlUU, OTpabOTaTh
CIICIIMATIbHBIE YMEHHMS, COCTABISAIONINE OCHOBY MPEAMETHBIX KOMIETEHIMH. Takoun
croco0 opra"u3aiyu co3AaéT YCIOBHS JIJISi OCYIIECTBICHHUS KOHTPOJIS U pediieKcuu
NEeSATEeIbHOCTH, PA3BUBAET CLIOCOOHOCTH YYAILIUXCS K CAMOOILIEHKE U CAMOKOPPEKIINH.
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Abstract: The article presents a theoretica anaysis of the problem of
communicative skills formation in preschool children with mild intellectual
disability. The systemic nature of impairments in communicative activity is
examined, manifesting at motivational, cognitive, emotional, and operational -activity
levels. Domestic and foreign approaches to understanding the structure of
communicative deficits are analyzed, and the principles of correctional and
pedagogical work are substantiated. The conclusion emphasizes the necessity of
comprehensive and systematic intervention based on the leading activity of preschool
children.

Key words. communicative skills, preschool children, mild intellectual
disability, motivational component, emotional regulation, cognitive development,
correctional pedagogy.

OCOBEHHOCTH ®OPMUPOBAHUSI KOMMYHUKATHUBHBIX
HABBIKOB Y JETEH JOIIKOJBbHOI'O BO3PACTA C JIETKOH
CTENNEHBIO HHTEJUJIEKTYAJBHOM HEJOCTATOYHOCTH

boOpoBa BatenTuna BiaagumupoBHa
CakaeBa Aubpuna HuramarsiHoBHa
MaxambeToBa I'ayxap JpmekoBHa

AHHoOTanusi: B crathe mpencTaBieH TEOPETHUECKUN aHAIU3 MpPOOIEMbI

(I)OpMHpOBaHI/IH KOMMYHUKATHUBHLIX HABBIKOB Y I[CTCﬁ JOIIKOJBHOT'O BO3pacTa
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C JIETKOM CTENEHBI0 YMCTBEHHOW OTCTAIOCTU. PaccmaTpuBaeTrcsi CHUCTEMHBIN
XapakTep HapyLIIEHWH KOMMYHUKATHUBHOW JE€ATEIbHOCTH, IPOSBILIIOIIMXCS HA
MOTHMBAllMOHHOM,  KOTHUTHBHOM,  3MOLMOHAJIBHOM W  OIEPalMOHAJIBHO-
JESITEIBHOCTHOM  YPOBHSIX. AHAIM3UPYIOTCS OTEUYECTBEHHbIE U  3apyOeKHbIE
NONXOAbl K  TMOHHUMAHHUIO  CTPYKTYPbl ~ KOMMYHUKATUBHBIX  JE(QUIUTOB,
OOOCHOBBIBAIOTCS ~ MPHUHIMIBI  KOPPEKIIMOHHO-TIEarornueckoil  padotel. B
3aKJIFOUEHUU TIOAYEPKUBACTCS HEOOXOIMMOCTh KOMIUIEKCHOTO M CHUCTEMHOIO
BMENIATENbCTBA, OCHOBAHHOTO HA BEAYIIEW IEATEIBHOCTH JETEH JOLIKOJIBHOTO
BO3pacTa.

KiroyeBbie c10Ba: KOMMYHUKATUBHBIE HABBIKH, JETH JOIIKOJBHOTO
BO3pAcTa, JEerkas CTElNEeHb YMCTBEHHOM OTCTaJOCTH, MOTHBALMOHHBI KOMIIOHEHT,

OMOIMOHAJIbHAA PCTYJIAINA, KOTHUTHBHOC PA3BUTHC, KOPPCKIUMOHHAA IICaroruKa.

In the context of the modernization of the special education system and the
implementation of the state educational standard for preschool education for learners
with special educational needs, the issue of developing communicative skills in
children with intellectual impairments becomes particularly significant.
Communicative competence serves as the foundation of social interaction, a
prerequisite for the child’s successful integration into the peer environment, and a
basis for further personal development.

The formation of communicative skills in preschool children with mild
intellectual disability represents a complex, multilevel, and heterochronic process
determined by the specific structure of the defect and the particularities of the
development of their cognitive, emotional-volitional, and personal spheres.

As emphasized by Lev Vygotsky, a child’s speech and communicative
development is aways mediated by the overall level of intellectual development and
Is closely connected with the social situation of development [2]. In the case of
intellectual impairment, according to the concept of a complex defect, a primary
disturbance of cognitive activity leads to secondary and tertiary deviations in the
development of speech, emotions, and behavior. This, in turn, determines the
gualitative specificity of the formation of the communicative sphere. In children with
mild intellectual disability, the process of communication development proceeds
slowly, fragmentarily, and often with distortions, which hinders full socialization and
personal development during the sensitive preschool period.
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An intellectual defect exerts a systemic influence on al components of
communicative activity: motivational, cognitive, emotional, and operational -activity.
The specific characteristics of each of these components are presented in Figure 1.

Motivational Component

+Children in this category demonstrate a pronounced decrease in the need for communication, which is
manifested in weak communicative initiative. Contact with an adult or peer most often arises at the
mitiative of the mteraction partner and is situational and unstable in nature..

Cognitive Component

*Due to the slowed pace of information processing and the inertia of mental processes, children
experience persistent difficulties in perceiving, analyzing, and understanding speech messages. The
limited scope of social representations and the concreteness of thinking hinder orientation in
communicative situations, comprehension of subtext and the interlocutor’s intentions, as well as the
acquisition of sociocultural norms and rules of communication.

Emotional Component

*The emotional sphere is characterized by immaturity, a limited range of emotional experiences, and
difficulties in recognizing the emotional states of others. This 1s manifested in low levels of empathy,
an inability to engage in emotional responsiveness, and, consequently, inadequate reactions in the
process of interaction.

Operational-Activity Component

* The underdevelopment of verbal and nonverbal means of communication is expressed in limited
vocabulary, agrammatisms, difficulties in dialogical speech, as well as in the paucity and
inexpressiveness of gestures and facial expressions. Children often do not master the simplest rituals
of greeting and farewell and are unable to ask for help or offer it appropriately.

Fig. 1. Components of communicative activity

Such manifestations have repeatedly become the subject of scientific anaysis
in Russian special psychology and correctional pedagogy. Fundamental studies revedl
the systemic nature of communicative impairments in the context of intellectual
insufficiency.

Thus, Vladimir Lubovsky, examining the general and specific patterns of
mental development in various types of dysontogenesis, emphasizes the insufficiency
of voluntary regulation of activity and the limited socia experience of children with
intellectual disabilities as key factors constraining the success of communicative
interaction [6]. According to his concept, the underdevelopment of mechanisms of
volitional regulation does not allow the child to flexibly use available speech means
depending on the changing communicative situation.

Within the clinical-psychological approach, Viktor Lebedinsky and Ksenia
L ebedinskaya focus on the impoverishment of emotiona and cognitive components
of communication, a low capacity for social orientation, and a slowed rate of
information processing [7]. The authors emphasize that in oligophrenia not only the
operational aspect of communication is impaired, but also its affective foundation—
the ability for emotional contagion, empathy, and differentiation of the partner’s
emotional states.
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Elena Strebeleva, studying the development of thinking and speech in
preschool children with intellectual disabilities, points to the limited verbal and
nonverbal means of communication, which aggravates interaction difficulties and
reduces the overall effectiveness of speech development [4]. In her works, she
demonstrates that under conditions of specialy organized instruction, prerequisites
for compensating these deficiencies emerge; however, in spontaneous devel opment,
the communicative deficit tends to intensify.

One of the key consequences of intellectual deficiency is the disruption of
speech development as the central mechanism mediating communication. A limited
vocabulary (predominantly of an everyday nature), poverty and stereotypy of
grammatical constructions, inaccurate word usage (semantic substitutions), and
insufficient development of phrasal speech (predominance of simple, unexpanded
sentences and their agrammatism) have repeatedly been described in children of this
category [4; 6]. These linguistic impairments significantly reduce the productivity of
communication and complicate the processes of encoding and expressing thoughts
and emotions.

Particular attention should be paid to the problem of semantic speech
perception. As researchers note [7], difficulties in interpreting verbal and nonverbal
signals, caused by the inertia and fragmented nature of perception, lead to a Situation
in which the child responds to isolated, often secondary, fragments of an utterance
rather than to its holistic meaning. This phenomenon, which may be considered as
partiality of semantic perception, substantially complicates the child’s participation in
dialogue, the execution of multistep instructions, and the understanding of subtext in
communicative situations.

In contemporary special psychology, there is a well-established understanding
that the underdevelopment of basic prerequisites for communication constitutes a
primary barrier to the socialization of a child with intellectual disabilities. An analysis
of the works of Russian and foreign researchers makes it possible to systematize
these prerequisites.

Nikolai Malofeev, Gulnar Omarova, and Zhanat Movkebaeva emphasize a set
of interrelated factors that hinder the development of full-fledged communication
[10]:

1. Limited speech experience as a consequence of underdeveloped cognitive
activity, which prevents the child from using speech as a full-fledged instrument for
solving communicative tasks.
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2. Weak communicative initiative—the child rarely becomes the initiator of
Interaction and assumes a passive-responsive position.

3. Reduced emotional responsiveness and difficulties in recognizing the
partner’s emotional signals.

4. Narrow social contacts, conditioned by objective and subjective limitations.

Foreign specidists such as Anne Anastasi, William Heward, Michael
Beukelman, and Janice Light emphasize that reduced communicative motivation in
children with intellectual disabilities is closely related to neuropsychological
mechanisms, including a low speed of information processing and limited capacity
for symbolization [11]. When a child has difficulty understanding addressed speech
and cannot retain symbols in consciousness, the process of communication becomes
cognitively overloaded, which naturally leads to avoidance of communicative
situations.

Svetlana Kumarina, examining the problems of socid and personal
development of children with special educational needs, notes that insufficient
initiative in communication is closely related to emotional immaturity manifested at
expressive, perceptual, and social-role levels[12].

Jerome Bruner and Barbel Inhelder, in their research, conclude that children
with intellectual disabilities often perceive communication not as an independent and
conscious activity, but primarily as areaction to an external stimulus [13]. Situational
and impulsive forms of interaction tend to predominate in their behavior.

The cognitive component of communicative activity ensures the semantic
processing of verbal and nonverbal signals, the prediction of the course of interaction,
and the planning of utterances. In preschool children with mild intellectua disability,
this component develops slowly, which corresponds to the conclusions of Lev
Vygotsky regarding the reduced capacity for the internal plan of action and
insufficient awareness of speech processes[2].

Within the structure of the cognitive component, a special place is occupied by
the ability to perceive and interpret nonverbal means of communication. As noted by
Zhanar Aubakirova, children in this category demonstrate pronounced difficulties in
understanding gestures, facial expressions, and the intonational expressiveness of
speech [14]. These difficulties are caused by insufficient visual-motor coordination,
challenges in simultaneous perception, and the underdevelopment of social norms for
emotional states. Rudolf Schaffer and Peter Brooks emphasize that children with
intellectual disabilities encounter significant difficultiesin dialogical interaction [15].

They struggle to maintain the topic of conversation (the phenomenon of “topic
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drifting”), exhibit impaired logical-semantic organization of speech, and experience
difficulties in understanding complex syntactic constructions, which leads to the
phenomenon of “semantic gaps.”

Particularly significant are problems in the functioning of working memory and
attentional shifting. Their deficits hinder the planning and unfolding of the child’s
own utterance: the child either becomes “stuck” on one fragment or shifts to a
random associ ation.

According to Gulnara Zhunusova, children with mild intellectual disability
experience pronounced difficulties in establishing and maintaining emotional contact,
recognizing another person’s emotions, and adequately expressing their own feelings
[16].

Allan Schore and Daniel Goleman associate emotiona difficulties with the
insufficiency of emotiona regulation mechanisms [17]. Children with intellectual
disabilities demonstrate underdevelopment of top-down control from the prefrontal
cortex over the limbic system, weak coping mechanisms, and difficulties in affect
modulation. Insufficient emotional regulation leads to rapid exhaustion, impulsivity,
unpredictability of behavior, and reduced capacity for cooperation.

Practica communicative skills in children with mild intellectual disability are
also characterized by marked insufficiency. As noted by Aigerim Mukhamedzhanova
and Nurzhan lIsataeva, limited vocabulary, poverty and agrammatism of phrasa
speech, and difficulties in constructing extended utterances are typical manifestations
of speech dysontogenesis [18].

In real-life communication situations, this manifests in specific difficulties in
diaogical speech: children are unable to maintain the topic of conversation, respond
in monosyllables, and ignore the interlocutor’s remarks. Social speech stereotypes—
formulas of greeting, request, and gratitude—do not develop spontaneously and
require specia instruction.

Research by Thomas Fey and the work of representatives of the scientific
school developing the ideas of Vygotsky Research Group demonstrate that weakness
in operational skills limits the child’s involvement in collective forms of activity,
impedes the acquisition of social norms, and reduces adaptive capacities [19].

The conducted theoretical analysis makes it possible to present the structure of
communicative impairments in preschool children with mild intellectual disability as
amultilevel hierarchical system (Figure 2):
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Level Component Main Manifestations

Difficulties mamtaining
the topic of conversation,
fragmentation of
utterances. topic drifting

Working memory,
attentional shifting,
processing speed

Neuropsychological
Level

Logical-semantic
organization,
comprehension of
syntactic constructions

Incoherence of speech,
semantic gaps, distortion
of instructions

Cognitive-Speech Level

Dutficulties establishmg
contact, impulsivity or
psychomotor retardation,
madeguate reactions

c Emeotion recognition
Emotional-Regulatory . S
Level emotional expression,

affect control

Passivity, lack of striving
Need for communication, for contact, reactive
communicative initiative (rather than proactive)
interaction

Motrvational Level

agrammatisms,
inexpressiveness of
gestures and facial

Tt [ Verbal and nonverbal

means of communication

Fig. 2. Structure of Communicative Skills
in Preschool Children with Intellectual Disability

This model demonstrates that none of the components functions in isolation:
cognitive difficulties exacerbate emotional instability; the underdevelopment of
emotional regulation blocks motivation; and the poverty of operational means does
not allow the child to realize even an existing intention to initiate contact. The
combination of the identified characteristics forms stable communicative barriers that
hinder the development of monHoIICHHOE COMMUNICation.

The revealed patterns have direct practical significance and determine the
strategic guidelines for correctional and pedagogical work:

1. The Principle of Comprehensiveness. Effective correctional and
pedagogical intervention must simultaneously address all components of
communicative activity—motivational, cognitive, emotional, and operational-
activity.
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2. The Principle of Systematicity. The formation of communicative skills
requires systematic, regular, and consistent work, as spontaneous compensation of
deficitsis extremely limited.

3. The Principle of Considering the Structure of the Defect. The correctional
program should be designed with regard to the specific features of each component.
The priority direction should be the development of the emotional-motivationa
sphere as the fundamental condition for the emergence of the need for
communication.

4. The Activity-Based Principle. The formation of communicative skills
should be carried out within the context of the leading activity of the preschool
child—role-play (socio-dramatic play), in which communication serves as a natural
condition for achieving the play objective.

The development of communicative skills in preschool children with mild
intellectual disability is a key condition for their successful social adaptation,
integration into groups of typically developing peers, and preparation for schooling.
The formation of communicative competence largely determines the child’s further
socialization, opportunities for establishing interpersonal relationships, mastering
educational programs, and, ultimately, overall quality of life.

The problem of forming communicative skills in children with intellectual
disabilities remains one of the priority areas of contemporary special pedagogy and
defectology. It requires further theoretical and applied research aimed at developing
and testing effective correctional and developmental technologies.
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Abstract: This paper is concerned with the teaching process management of
Chinese students in universities in Kazakhstan which have been influenced by the
different stages of the higher education reform. The survey and interview data
indicate the differences between the teaching process in these universities, as well as
In the assessment system, the academic support. The shortcomings of the research are
also discussed. Some suggestions are made considering the improvement of the
practices of educational management.
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AHAJIN3 COBPEMEHHOI'O COCTOSSHUA YIIPABJIEHUA
OBPA3OBATEJBHBIM MPOLIECCOM KUTAVMCKUX CTYJIEHTOB
B YHUBEPCUTETAX KA3AXCTAHA HA PA3HBIX OTAITAX
PE®OOPMUPOBAHUSA BBICHIEI'O OBPA30BAHUA

Mauau JIn

AnHoTamusi: B cratbe paccmaTpuBacTCs yHOpaBieHHE 00pa30BaTEIbHBIM
MPOIIECCOM KUTAHCKHUX CTYACHTOB, OOydYaloIMUXCs B yHHBepcUTeTax KaszaxcraHna Ha
pasmUYHBIX dTamax pedopMHUpPOBaHUSA BBICIIET0 oOpa3oBaHus. Ha ocHoBe
AHKETUPOBAHUS U UHTEPBBIO BBISBICHBI OCOOCHHOCTH METOIOB OOYUEHHSI, CHCTEMBI
OIICHKM W aKaJeMHYeCKOW TOMICpPKKU. [IpemmokeHpl peKOMEHIAIMU  TI0
COBEPIIICHCTBOBAHHUIO YIPABIEHUS 00Pa30BaTEIBLHBIM MTPOIIECCOM.

KiioueBble €j10Ba: KUTACKHE CTYJEHTHI; BBICIIIEE 00pa30BaHUE; YIIPABICHUE
oOpa3zoBanuem; Kazaxcran; MexayHapOAHbIE CTYICHTHI.
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1. Introduction

The education of Chinese students in Kazakhstan has grown over the last half-
decade, and they have become an increasing number of students because of bilateral
cooperation between Kazakhstan and China in higher education. Academic mobility
has becoming to an essential dimension of internationalization, and Chinese students
in Kazakh stan universities are one glaring example of foreign students. The Republic
of Kazakhstan has introduced the higher education institutions reforms inspired by
Bologna Process since early 2000s. Their main focus is modernization which
includes changing educationa curricula, implementing teachers-centered teaching
methods and quality assurance mechanisms. Overal, university implementation of
the reform varies across institutions and there still exist those institutions keeping
traces of the traditional schooling system as it affects learners’ learning process. As a
conseguence, discussion about Chinese students in higher education institutes under
different stages of implementation of the higher education reform is worth to note for
finding the existing problems and further improvements to the ingtitutions policy.
Internationalization and student mobility have becoming to an essential dimension of
contemporary higher education Systeme.

2. Resear ch M ethodology

This study used a mixed-methods approaches, it combined a questionnaire
survey and interviews. The participants are the 52 students of China, they are
scheduled to begin their studies at various Kazakhstani universities in February 2024.
They were complet a questionnaire of consisting of 18 questions, which addressed the
topics such as teaching strategies, teacher assessment methods, and academic support
services. The responses are measure using a 5-point Likert scale to assess the level of
agreement with each statement.

Additionaly, we interviewed six Chinese citizens andThree faculties members.
The Interviews were conducted through offline and online modes based on
participants’ availability. Qualitative studies' answers are coded in the format of
thematic answers of the quantitative studies’ results. Descriptive analyses of the
collected data were conducted to provide descriptive answers to questions. The
samples were a small sample size, and the data of this study provides first clues about
the topic of research, Uneven implementation of highereducation reforms has been
documented in the surroundingbody of literature.

3. Results and Discussion

During the survey, 61.5% of the participants said they had some difficulties
adapting to the interactive style of teaching, and 38.5% gave the response of dropped
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out pretty shortly. At evaluation systems, 67.3% of the students responded that the
continuous evaluation had brought more academic burden to the class and
21.2% stated that it was beneficia for the learning outcomes. In terms of academic
guidance, 54.0% was responding that the university where they studied has academic
guiding services, while 29.8% were responding that it has a systematic and
appropriate system. Students also gave up language assistance had a tremendous
chalenge. 46.2% of students were citing that insuffi-cacy of courses taught in
English was the factor for academic outcomes. The following interview extracts are
students’ perception. A student said: “At the beginning, it was easy to understand the
credit framework and continuous assessment because, in China, one usualy is subject
to afinal exam, but here we always need against time in every week". "Some teachers
let the student has his or her request and there no academic advisory Formal, if | had
some problems | often can go to the teacher personally, not going to the university
office".

Through the comparative description of educational management practice, it is
notable that universities aligned with upper-level of reforms often practices the
interactive style of teaching, a continuous assessment system and online learning
online platforms. They aso tend to have some kind of academic advisory and
mentoring platforms for foreign students. In the middle-level of reforms, traditional
lecture styleOf teaching is the standard for the classes and final exam is still used.
The academic support of teaching isinformal. Similarly, the Students had fallen into
adifferent problem in recent decades with different adaptation problem.

4. Recommendations

In light of the results, a number of recommendations can be raised. Universities
with a higher level of implementing reforms could consider expanding academic
counseling and psychological services to help internationals cope with the academic
burdens. Universities at intermediate stage of their reforms must focus on
establishing procedural structures of academic guidance and language preparation
schemes for the foreign students. The training of teachers in the skills of cross-
cultural interaction will also be helpful These recommendations coincide with the
national agenda of educational modernization in Kazakhstan .

5. Conclusion

This paper proves that the level of education reform of the higher educational
Institutions determines the organization of the management of educational processes
of Chinese students in Kazakhstan. The universities with the greater level of
implementation of reforms show more systematic academic assistance. Nevertheless,
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the students may encounter greater academic obligations. Intermediate universities
with implementation of reforms still cannot systematically provide academic
assistance to the foreign students. This research, which is restricted at the time of
writing, can provide only preliminary data about management of Educational
processes and about future prospects.
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IIYTH ONTUMU3ALINAU U ITPAKTUYECKHUE CTPATEI'MM BBICHIETI'O
OBPA3OBAHMUSA B KUTAE U KASAXCTAHE B OTBET
HA NIOTPEBHOCTU PBIHKA TPYJA

I3pixan Mao
33xy»ii JIn
Tsaub Ce

AHHOTamMsA: B [J1aHHOM WCCIEIOBaHWM PACCMATPUBACTCS MHOTOJIETHSA
npobJieMa HECOOTBETCTBUS PE3YJIbTATOB BBICIIET0 00pa30BaHUs TPEOOBAHUSAM PhIHKA
Tpyaa B Kurae u Kazaxcrane. Pe3ynbraTel uMCCae0BaHus MOKA3bIBAOT, YTO KITFOY
K MPEOJOJECHUI0 3TOTO pa3phbiBa 3aKIIOYACTCA HE TOJIBKO B COBEPIICHCTBOBAHUU
y4eOHBIX KypCcOB, HO W B VIYYIIEHMH CHUCTEM ympaBieHus. B pabote
MOJYEPKUBACTCS OCTpass HEOOXOAUMOCTh CO3JIaHus A(OPEKTUBHOH CHCTEMBI
oOpaTHO# cBs3u B chepe oOpa3oBaHus I 00ECIIEUEHUSI COOTBETCTBUSI PE3YJIbTATOB
00y4eHHUs MOTPEOHOCTSIM phIHKA TPya.
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KirouyeBbie ciioBa: TpyAOyCTPOMCTBO  BBIIIYCKHHUKOB, COTPYAHUYECTBO
YHUBEPCUTETOB WU NPEANPUITHH, ynpaBieHHe yHUBepcureramu, Kuran-Kazaxcras,
pedopma 06pazoBaHUS.

1. Introduction

In China and Kazakhstan, there is an imbalance between the output of
university education and the demand of the labor market. Employers often complain
that graduates lack practical skills. This challenge is not unique to these two nations;
it reflects a broader global tension between traditional academic structures and the
rapidly evolving needs of modern economies. This requires a concerted effort to
promote the categorized development of higher education institutions, actively
guiding a portion towards a deep transformation into application- and vocation-
oriented models. The research results will assist the government and universities in
optimizing their cooperation projects and establishing a graduate tracking
mechanism.

2. Results

Data analysis reveals a discrepancy between educational outcomes and |abor
market expectations, with 67.3% of surveyed employers indicating a lack of practical
skills among recent graduates. On a scale of 5, graduates participating in structured
corporate mentorship programs achieved an average employability score of 4.12,
compared to 3.48 for traditional programs. Furthermore, participation in cross-border
internships was positively correlated with career adaptability indicators, and
regression analysis showed a 47% difference in graduate employment quality
indicators.

3. Discussion

Building an innovative collaboration model between universities, businesses,
and governments is essential; through long-term databases and online platforms, this
digital transformation of education and employment effectively tracks graduate
outcomes and feeds market signals back into teaching. Interview data reveals a gap
between optimistic policies and real-world execution; therefore, universities must
include employer feedback in course reviews to build operational trust before deeper
cooperation. For instance, the "China-Centra Asia Alliance" focuses on such
Industry-responsive capacity building; future research should use digital tools for
longitudinal designs to track the career paths of graduates and extend the analysis to
other Central Asian countries.
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4. Conclusion

This study shows that the key to resolving the mismatch between higher
education and labor market needs in China and Kazakhstan liesin deep digital reform
across both sectors. To achieve this, joint workgroups should be formed to strengthen
industry links; shared digital internship platforms should be created to connect
students with employers; an educational cooperation zone should be built in Almaty
for institutional exchange; and digital tracking surveys should be launched to monitor
graduate employment. These steps aim to use digital tools to build a necessary
feedback loop under the Belt and Road Initiative, turning high-level policies into
practical actions that improve graduate employability.
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POJIb CTYJEHTOB BbICIHINX YUEBHBIX 3ABEJEHUN
B IIPUBJIEYEHUU ABUTYPUEHTOB

KackaeBa Codbst AJlekcaHApPOBHA

TyreiHnun Anekcanap KoncrantuHoBuu

CTYJCHTBI

Hayunsiit pykoBoautens: KackaeBa Jlapbs CepreeBHa
K.M.H., TOIEHT

OI'bOY BO «KpacHosipckuii rocy1apCTBEHHBIN
MEIULMHCKAN YHUBEPCUTET

AHHoTaumsi: B coBpeMeHHOM 00pa3oBaTeIbHOM IMPOCTPAHCTBE MPUBJICUCHUE
BBIITYCKHUKOB IIIKOJI B YHMBEPCUTETHI SIBISICTCS BAXKHOM 3a7adeil it oOecrnedeHust
YCTOMYMBOIO Pa3BUTHsI YU4eOHBIX 3aBEJICHUM M COXpaHEHHS WX KOHKYPEHTOCIIOCO0-
HOCTU. OTHAKO B YCJIOBUSAX MOCTOSTHHO MEHSIONIUXCS COLIMATBHBIX, SJKOHOMUYECKUX
U TEXHOJIOTHYCCKMX TPEHIOB IPUBJICUYCHHUE AOUTYpHEHTOB CTaHOBUTCS Bce OoJjee
CJIO)KHOW M MHOTOACIMEeKTHOM 3ajaueil, TpeOyroleld KOMIUIEKCHOrO0 MOoJaXoAa M
rTyOOKOTr0 MOHMMAaHUS (paKTOPOB, BIUSIONIMX Ha BEIOOP YHUBEPCUTETA CTYICHTAMM.

KuroueBble cjioBa: aOUTYpPUEHT, YHUBEPCUTET, BHIMTYCKHUK.

THE ROLE OF HIGHER EDUCATION STUDENTS
IN ATTRACTING ENTRANT STUDENTS

K askaeva Sofya Aleksandrovna
Tutynin Alexander Konstantinovich
Scientific supervisor: Kaskaeva Daria Sergeevna

Abstract: In the modern educational space, attracting high school graduates to
universities is an important task for ensuring the sustainable development of
educational ingtitutions and maintaining their competitiveness. However, in the
context of constantly changing social, economic, and technological trends, attracting
applicants has become an increasingly complex and multifaceted task that requires a
comprehensive approach and a deep understanding of the factors that influence
students' choice of university.

Key words: applicant, university, graduate.
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[leap HacTOSAIIETO MCCIAEAOBAHUS COCTOUT B aHAJIM3€ MPOLECCA MPUBICUYCHHS
a0UTYpUEHTOB B YHUBEPCUTETHI C TOUKH 3PEHHS POJIM, KOTOPYIO HUIPAIOT CaMu
CTYIACHTHl B OSTOM Tipoliecce. B naHHON cTaThe MpoOBeAEH aHalu3 (aKTOpoOB,
OTPEIEISAIONUX TPUBJICKATEILHOCTh YHUBEPCUTETOB /IJIs1 A0UTYPUEHTOB, a TAaKXKE MX
B3aMMOJICHCTBHS C aKTHBHBIMHU CTYJCHTaAMH-TIPOIIaraHIucTamu [5, 6].

AKTyaJIbHOCTh T€MbI 00YyCJIOBJICHA HEOOXOIUMOCTBIO pa3paboTKu A(HPEKTUB-
HBIX METOJOB TPHUBJCYCHHUS BBITYCKHUKOB IIIKOJ B YCJIOBHSX YCHUJICHHOM
KOHKYPEHIIMM MEXJly YHUBEpCUTETaMH U M3MEHEHUSIMH B OXHUIAHHUIX U
NOTPEOHOCTAX aOUTYypHeHTOB. [lodydeHHbIEe pe3yabTaThl HCCIEAOBAHNS MOTYT OBITH
WCIIOJIb30BAaHbl YHUBEPCUTETAMM IS ONTHMHU3AIMU CBOMX MAPKETUHTOBBIX U
IIPUBJICKATEIBHBIX CTPATETUM, a TAKXKE JUISI PA3BUTHS COBPEMEHHOW CTYJIEHUYECKOMN
’KU3HU, CIIOCOOCTBYIOIIEH MPUBJICYCHUIO HOBBIX CTYJICHTOB U YKPEIUICHUIO UMUKA
YHHBEPCHUTETA KaK MPHUBJICKATSIILHOTO MecTa /it 00yueHus [3].

B coBpemMeHHON Hay4qHO JIUTEpaType CYIIECTBYET MHOKECTBO HCCIICIOBAHUH,
MOCBSIIEHHBIX BOMPOCAM TPHUBJICUCHUS a0UTYpUCHTOB B YHUBEpPCUTEThI. OMHUM U3
KJIFOUEBBIX HAMPABJICHUM HUCCIEAOBAHUMN SIBJSETCS aHAJIN3 POJU CTYJECHTOB B HTOM
npoliecce.

Ha ocHoBanuu uccnenoBannin ®nopenca lllena, Maiikna bpayna u Jl>)xoHa
Kmapka (2018) MoxHO caenaTh BBIBOJ O Ba)XHOCTH B3aMMOJICHCTBUSI CTYACHTOB
C TOTCHIMAJIbHHIMU aOUTYpUEHTAMH B KOHTEKCTe (OPMHUPOBAHUS HMHKA
YHUBEPCUTETA M TPHUBJICUCHUS HOBBIX CTyAcHTOB. OHHM OOpamaroT BHUMaHHUE Ha
3HAYUMOCTh  PEKOMEHJAIMM OT  CTYACHTOB-TIPOMAraHguCcTOB TMpU  BbIOOpE
YHUBEpCUTETa aOUTYpPHEHTaMH, YTO MOMUYEPKUBAET aKTUBHYIO POJb CTYJEHUYECKOM
OOIIHOCTH B 3TOM Miporiecce [1, 2].

B coBpeMeHHOM OOIIECTBE TakK € HEJIb3s UTHOPUPOBATH POJIb COIMATBHBIX
ceret. HccnenoBanue Jlyku ButrenGepra m Omumm bpayn (2020) BeIsSBIsitOT
O0COOCHHOCTH WCIIOH30BaHMS COLMATBHBIX MEIUa CTyAEeHTaMHU-TPONaraHiuCcTaMi U
WX BIMSHHAE Ha MMPHUBIICKATEIILHOCTh YHUBEPCUTETOB 11 aOUTYPHEHTOB [6].

[TpoBeneHHBIE OMPOCH CPey MIKOJIBHUKOB MOKAa3alli, 9TO OOJbIIas 4acTh U3
HUX HE MMEET TOYHOW TO3UIMKU O TOM, B KakKoe y4dyeOHOE 3aBEJICHUE OHU XOTAT
MOCTYIIUTh M KaKyr0 MPOEeCcCH0 UMETh B OyayImieM. boJbIIMHCTBO M3 HUX YBEPEHHI,
YTO HEOOXOJMMO TIOJIYYHTh BBICIIEE OOpa3OBaHME, TaK KaK B COBPEMEHHOM
o011ecTBE OHO BOCTPEOOBAHO, HO KAaKO€ — PELIUT «Ciay4yai» uiu poautend. JIuiib
HeOOJIBIIION MPOIICHT A0MTYPUEHTOB HaIleJIeH Ha onpe/eieHayo npodeccuto [8, 10].

[loaTOMy aruTalMOHHbIE MEPOINPHUATHS, MPOBOJAUMbBIE BBICIIUMHU YUE€OHBIMU
3aBEJICHUSIMU CAMOCTOSITENIbHO WM MPH IOMOIIM CTYACHTOB, HEOOXOAHWMBI HE
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TOJIBKO ISl TOTO, YTOOBI MPUBJICYh A0OUTYPUEHTOB, HO U 3aWHTEPECOBATh UX B TOM
WK UHOM Tipodeccun.

B HacTosiiiee Bpemsi Ipu MOJAJIEPKKE CTYJIEHTOB-AKTUBUCTOB MPOBOMSITCS JHU
OTKPBITBIX JBEpEH, IJie¢ HACTOSIIHUE CTYACHTBHl PACCKa3bIBAIOT a0UTypueHTaM 00
00pa3oBaTEIBLHOM MPOIECCe, O PA3TUYHOTO POJia MEPOIPHUATHUIX, MPOBOJUMBIX
B BVY3e. Takxke cTygeHTbl NOCBAIIAIOT B JKA3Hb 3a NPEACIIaMU YHUBEPCUTETA:
pacCcKa3bIBAIOT O MAaTEPHAILHOM MOJIJICPIKKE, YCIOBUAX MMPOXKUBAHUS B KaMITycax [7].

CTouT OTMETUTBH, YTO AHU OTKPBITBIX ABEPEH MPOBOIATCS HE TOJBKO MJIS
CTapIIMX KJIACCOB, HO M JJISI YUCHHKOB CPEIHEHM IIKOJIbI C IEIbI0 (OPMUPOBAHUS
MHTEpeca K TOM WM MHOW mpodeccru, YTO MOTHUBUPYET IIKOJBHUKOB pPa3BUBATH
3HAHUS U HaBBIKM B JaHHOM Harpasienuu [8, 10].

3a mpeaenamMu YHUBEPCUTETOB IpH nojaepxke BY3a cryaentamMmu npoBoaarcs
aruTalMOHHBIE BBIE3/Ibl B IIKOJBI, IJ€ BBITYCKHUKAM PACCKAa3bIBAIOT O PEUTHHTE
YHUBEPCUTETA, KAYECTBE TEOPETUUECKOTO U MPAKTUYECKOT0 MaTepuana, COUUaIbHON
M MaTepuajJbHOM 3HAYMMOCTU Tpodeccuid, MpUOOpeTaeMbIX B JIaHHOM YHUBEp-
cutere. HemanoBakHbIMH B aruTalluOHHOW TMporpaMme OCTarTcs (UHAHCOBAS
MOAACP)KKA M CTUINEHIWU, HAJIUYUE KYJbTYPHBIX M CIOPTUBHBIX MEPONPUSITUI
[7,10].

OnuuM U3 crocoOoOB, KaKk YIIOMHUHAJIOCh paHee, SIBJSIOTCS COIMATIbHBIE CETH.
B mpoBomuMBIX HcCIeI0BaHUSIX OBIJIO OTMEYEHO, UTO, BBIKIIAJBIBASI B COIMATBHBIX
CeTAX MOCThI 00 OOy4YEeHUM B YHHBEPCUTETE, CTYACHTHI TE€M CaMbIM MPUBJICKAIOT
3aMHTEPECOBAHHYIO ayAUTOPHIO, CPEU KOTOPOH €CTh U Oyayliue aOUTYpPUEHTHI.
NHTepec K CTyAEHYECKOM KU3HU, BO3MOXKHOCTH 3arjisiHyTh B TMpodeccuio u
OpUOOITUTECS K HEH, eme He SBISACh CTYJASHTOM, SBJISIETCS  KpaiiHe
MPUBJIEKATEILHBIM U B OYIyIIEeM MOXET CTaTh peliarouuM (akTopoM B BBIOOpE
yHuBepcutTeTa. HekoTopble YHMBEpPCUTETHl MpEAjaraloT CBOMM  CTYyJIE€HTam
MaTepUAIbHO-TEXHUYECKYI0 TOAACPKKY Uil CO3/IaHUsI MOTHUBAIIMOHHBIX POJIUKOB,
KOTOPBIC B JAIbHEHIIIEM pa3MeIaloTCs B COMUAIBHBIX ceTsX [6].

Onnako Ha 0a3e MaTepuadbHO-TEXHUYECKOW mojjepkku BY3a cozgarorcs
MOTHBAIlMOHHBIE POJUKU HE TOJBKO IS COLHMAIBHBIX CETEeH. YHHBEPCUTETHI
COBMECTHO CO CBOMMHM CTYJACHTAaMHW M BBITYCKHUKAMHU 3aIlMCHIBAIOT PEKJIAMHBIC
pONMKM Ui pa3MmelleHuss Ha caiite BY3a, Ha skpaHax MacCOBOIO MOJIb30BaHUS,
a TakKe JUTsl pa3MEIeHUs Ha Paauo U TejeBuaeHun [4, 7).

B wmenom, ycrnemiHoe mnpuBiiedeHUE AOUTYPUEHTOB TPEOYET KOMIUIEKCHOTO
MO/IX0/1a, BKITIOYAIOIIETO B ce0s KaK paboTy CTY/EHTOB-aKTUBUCTOB, TAK U aKTUBHBIC
MAapKETUHIOBBIE W PEKJIAMHBIE ACUCTBUS. PeryiaspHbli MOHHUTOPHUHI W aHAJIN3
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3¢ (HEKTUBHOCTH TPUBJIEKATEIBHOCTH YHUBEPCUTETA TAKXKE SBISIOTCA BaXXHBIMU
KOMITOHEHTAaMH YCIIEUTHOW CTPAaTEruy MPUBJICUYEHUSI aOUTYPUEHTOB.

TakuM 00pa3oM, MOXXHO cJenaTh BBIBOJ O TOM, YTO pOJIb CTYAEHTOB
B (OpPMUPOBAHMU HHTEpeca y aOUTypUEHTOB HWIPAET HEMAJIOBAXXHYIO pOJb, U
KauecTBO paboTsl BY3a B JaHHOM HalpaBi€HUU OINPEAENSECT YCIEIIHOCTh JTaHHBIX

KaMITaHUM, TEM CaMbIM YKPEIUISAs CBOM PEUTUHT U PEITyTALMIO.
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AHAJIN3 CUTYAIIUU C ITOKAPAMMU B 'OPOJICKOM
U CEJbCKOM MECTHOCTHU U TOTOBHOCTHU HACEJIEHUS
K OKA3AHMIO IIEPBOM ITOMOIIH

CaByenko Anekcanapa Bukroposna

K.M.H., Bpau

['V3 «CapaTtoBckas ropojackas kimHu4deckasi 6onpHuUIa No 6
nMeHu akagemuka B.H. Komenesay

AnnpusinoBa Exatepuna AJiekcaHApOBHA

CTYJICHT COIIMOJIOTMYECKOT0 (haKyIbTeTa

OI'bOY BO «CapaToBCcKknil HAIMOHAIBHBIA UCCIEA0BATEIIbCKHUI
roCyJlapCTBEHHbIN YHUBEpcUTET nMeHU H.I'. UepHbIleBCKOro»

AnHoTanus: [Toxxapbl OTHOCATCS K UpE3BbIYaHBIM CUTYAIMSIM TEXHOTEHHOTO
XapakTepa, MPUBOMSAIIAM K  YEJIOBEUECKMM JKEpTBAaM W 3HAUYUTEIbHBIM
MaTepuadbHbiM mOoTepsiM. [lokapel HPOUCXOMAT WM B TOpPOJIAX, U B CEJIbCKOU
MecTHOCTH. [lo JaHHBIM JUTEpaTypbl, OCOOCHHOCTHIO TOCTPAJABIIMX B IMOXKapax
SBSeTCS ~ OOJbIIas JOJs IalMEHTOB C OTPaBJICHHEM IIPOJYKTaMH TOPCHHS
(mo 70 %). Benymass poiab B TOKCHYECKOM JEHCTBHUM TMPOIYKTOB TOPEHUS
NPUHAJICKUT MOHOOKCHAY yriaepoma. Ilpm »3ToM  pemraromee 3Ha4Y€HUE
B BBDKMBAEMOCTH JIIOJICM MPU PA3JTUYHBIX OCTPBIX COCTOSIHUSIX HMMEET BpeMs
OKa3aHus IepBou nomouu. KiroueByro poJib B OKa3aHUM NEPBOM MTOMOIIHA HA MECTE
MPOUCHIECTBUSI HUTPAIOT OYEBHALBI CcOObITUM. (OJHAKO YpPOBEHb 3HAHUU U
MPAKTUYECKUX HABBIKOB HACEJICHUS 10 BOIIPOCAM MEPBOU MTOMOIIM OCTACTCSI HUZKUM.
B wuccinegoBanuu mnpoBeneH cOOp W aHaNWM3  JIaHHBIX, OMYOJMKOBAaHHBIX
B HH(POPMAITMOHHO-aHATU THISCKHUX COOpHHKAX, W3JIaHHBIX Hay4HO-
HCCIIEIOBATEIbCKUM UHCTUTYTOM MPOTHUBOIOXKAPHOH 000poHBI. Takyke Mbl MIPOBETU
onpoc HaceneHuss CapaToBckoil oOjacTH IO pa3padOTaHHON aHKeTe. AHKeTa
BKJIIOUYAjia BOIPOCHI, Kacarommuecss (U3MKO-XUMHUYECKUX CBOWCTB MOHOOKCHJA
yIJIEPO/Ia, MEXAHU3MA €r0 TOKCHYECKOIO JIEUCTBUS, CUTyalUsIM, MPU KOTOPBIX
BO3MOKHO OTPABJICHUE, AJITOPUTMY OKAa3aHUs MEPBOM MOMOIIM U T.1. Caesian BbIBO/I,
YTO TOKaphl B CEIBCKOM MECTHOCTH BO3HHMKAIOT YaIlle U COMPOBOKIAIOTCS OOIBIITUM
YHCJIOM JKEPTB, YeM B ropojax. KuTeiu CeabCKOM MECTHOCTA MEHEE OCBEIOMIICHBI
0 IpUEMax OKa3aHWs NEPBOU MOMOIIH, YEM KUTEIU TOPOIOB.
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KiioueBble ci10Ba: MOXXapbl, MOHOOKCH]l YIJIEpOia, OTPaBJICHUS, IMepBas
HIOMOII[b, OIIPOC, OOyUeHHeE.

ANALYSISOF THE FIRE SITUATION IN URBAN
AND RURAL AREASAND THE READINESS OF THE POPULATION
TO PROVIDE FIRST AID

Savchenko Alexandra Viktorovna
Andrianova Ekaterina Alexandrovna

Abstract: Fires are man-made emergencies that lead to human casualties and
significant material losses. Fires occur both in cities and in rural areas. According to
literature, a significant proportion of patients who suffer from fires are those who
have been poisoned by combustion products (up to 70%). Carbon monoxide plays a
leading role in the toxic effects of combustion products. At the same time, the time of
first aid is crucia for the survival of people with various acute conditions.
Eyewitnesses play a key role in providing first aid a the scene of an incident.
However, the level of knowledge and practical skills of the population in terms of
first aid remains low. The study collected and analyzed data published in information
and analytical compilations issued by the Research Institute of Fire Protection. We
also conducted a survey of the population of the Saratov region using a developed
guestionnaire. The questionnaire included questions about the physical and chemical
properties of carbon monoxide, the mechanism of its toxic effects, situations that may
lead to poisoning, first aid procedures, and more. The survey revealed that fires in
rural areas occur more frequently and result in more casualties than in urban areas.
Additionally, residents of rural areas are less knowledgeable about first aid
techniques compared to urban residents.

Key words: fires, carbon monoxide, poisoning, first aid, survey, training.

[Toxapbl OTHOCATCSI K YPE3BBIYANHBIM CUTYAIUsIM TEXHOTEHHOT'O XapakTepa,
MPUBOJIAIIMM K YEJIOBEUECKUM >KEpTBaM, YIEepOy 3J0pPOBbIO JIFOACH, OKpYKaroIiei
cpene, 3HAaUUTENbHBIM MaTepPUaIbHBIM MMOTEPSM U HAPYLICHUSIM KU3HEIEATEIIbHOCTH
mrozei [1].

Exeromno B wMmwmpe HabOmomaercs 10-12 mma moxkapoB [2]. Iloxapsr
OPOUCXOJAT W B TOpOAAaX, U B CEIbCKOM MeCTHOCTU. OAHAKo, MO JIaHHBIM
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JIUTEepaTypsl, nMpu Bo3MOKHBIX UC B CenbCKOMl MECTHOCTH OpraHHU3alus JedyeOHO-
9BAKyallMOHHBIX MEPOTIPUATHIA MPECTABISETCS 00JIee CI0XKHOM, YeM B ropoze [3].

[lo paHHBIM JUTEpaTyphl, OCOOCHHOCTHIO TMOKAPOB SABIAETCA OOJBIIOE
KOJIMYECTBO MOCTPAJIABIIUX B TSXKEJIOM U KpaifHe TsbkenoMm coctosinuu (10 50%, mo
HEKOTOpPhIM JaHHBIM A0 70%), a Takke MOCTPaAaBIIUX C KOMOMHUPOBAHHBIMU
MOpPaXCHUSIMH. BOJBIIYIO TOJIFO COCTABISIOT MAIIMEHTHI C OTPABICHUEM MIPOAYKTaMU
ropenus (o0 70% — n3onupoBaHHBIE 1 KOMOMHUPOBaHHBIE cCyMMapHo) [1].

[TpoayKThl TOpEeHUsT TPEICTABICHBI CMECHIO Ta30B. JUOKCHUIBI CEphl U a30Ta,
CEpOBOJIOPOA, AaleTajdbAeTHA, (QopManbaerua, OEH30J, TONIYyoJd, XJOPMETaH,
OensnupeH u ap. OnHaKo, MO aHHBIM MCTOYHMKOB, BEAYIIasl pOjib B TOKCUYECKOM
JICHCTBUHM TIPOAYKTOB TOPCHUsS MPUHAIICKHUT MOHOOKCHAY yriepona (mamee CO),
YTO TOJITBEPKAACTCSI MHOTOYUCICHHBIMU IKCIIEPUMEHTATBHBIMUA UCCIICIOBAHUSIMU U
pe3ysbTaTaMu CyAeOHO-MEIUIIMHCKOMN 3KCIIepTU3HI [4].

[Tpu sTOM pemarolee 3HaAUEHHWE B BBDKMBAEMOCTU JIIOAECH IMPH Pa3IMUHbIX
OCTPBIX COCTOSIHMSX HMMEET BpeMsl OKazaHUs mepBoil momomu. OOIIen3BeCTHO
MPAaBUIIO «30JIOTOTO Yacay»: €CJIM IepBasi IOMOIIs He OyJIeT OKa3aHa B TEUEHHUE Yaca,
TO JIETAIILHOCTh PE3KO Bo3pacTaeT. Ecnu mepBas MOMOIIs OKa3bIBACTCA B TEUCHUE
20 MuHYT, TO BBDKUBAIOT O0KOJI0 15% mocTpamaBmux, a B TeueHue nepBbix 10 MUHYT
— 90% [5]. KiroueByro posib B OKa3aHHH MEPBOM MOMOIIY HA MECTE MPOUCIIECTBHSI
UTPAIOT OYEBUALBI COOBbITHI. OMHAKO YpOBEHb 3HAHWUW M TMPAKTUYECKUX HABBIKOB
HACEJICHHUS 110 BOITPOCaM TIEPBOM TTOMOIIM OCTACTCS HU3KKM [6].

Leabo HacTOALIETO HCCIAEAOBAaHUS  SIBUWIOCH HW3YYEHHE U aHAIU3
CTaTUCTHUYECKON HWH(pOpManuu MO Moxapam B Topojgax U cenax Poccuiickoit
®enepanyu ¢ 2015 mo 2024 rr. 1 UX MEIUIIMHCKUM IOCIEACTBUAM. Takke 1eNblo
SBUJIOCh  BBISIBUTH OCBEJIOMJICHHOCTh CEIBCKOTO U TOPOACKOTO  HACeJICHHS
CapatoBckoi 00jacTé MO BOIPOCaM OKa3aHUS MEPBOM MOMOIIM IPU OTPABICHHSIX
MOHOOKCHIOM yTJIepo/a.

Matepunanbl U MeToabl ucciaenoBanms. [Iposenen cOop u aHaNIW3 JaHHBIX,
OMyOJMKOBaHHBIX B HWH(OPMAIMOHHO-aHAIUTHYSCKUX COOpPHUKAX, W3JAaHHBIX
HAYYHO-MCCICIOBATEILCKUM HHCTUTYTOM TPOTHUBOMOXApHOH 00opoHb! [7, 8, 9].
Taxxe MbI mpoBenu ompoc HaceneHUs: CapaToBCKOM 007acTH Mo pa3paboTaHHON
aHkeTe. AHKeTa BKJIIOYala BOIPOCHI, Kacarommecs (PU3NKO-XUMHUYECKUX CBOWCTB
MOHOOKCHA YTJIEpOJa, MEXaHW3Ma €ro TOKCHYECKOTO ICHCTBHS, CUTyallusM, NpU
KOTOPBIX BO3MOKHO OTpPABIIEHUE, AITOPUTMY OKa3aHUs MepBoil momomu u T.4. Coop
M aHaIW3 JaHHBIX OCYIIECTBISJICS Ha TMEPCOHAJBbHOM KOMIIBIOTEpE Kiacca
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Pentium 1V ¢ ucronk30BaHWEeM CTaHAAPTHOTO HporpammHoro odecredenus (Word,
Excel). B uccnenoBanuu HCIOMB30BAJICS METO/I Ipa)uuecKOro aHaIm3a.

PesyabTaThl ucciaenoBanusi. Hamu Obll mpoBeneH aHaiW3 KOJUYECTBA
noxapoB (Ha 1 muH HacenmeHus) B Poccuiickoit ®depeparuu B 2015-2024 1.
B FOPO/IaX U B CEIbCKOM MECTHOCTH. Pe3ynbTaThl npuBeneHsl Ha puc. 1.

Kak BHIHO M3 NMPUBENECHHBIX TMCTOTPAMM, KOJUYECTBO MOXKAPOB B CEIBCKOM
MECTHOCTH Ha mnporsbkeHun 2015-2024 rr. mpeBblIaeT KOJIMYECTBO TMOKapOB
B ropoaax. Tak, B 2015 r. konn4yecTBO moapoB (Ha 1 MJIH HaceJleHHs) B CEIbCKOU
MECTHOCTH ObLIO OoJibllie, 4eM B ropojax Ha 767,2. B 2018 r. pa3Huiia cocraBuia
768,1. B 2019 r. KOITU4EeCTBO MOKAPOB B CEIBCKOW MECTHOCTHU OBLIO OOJIBIIE, YEM
B ropogax Ha 3082,8. K 2024 r. pazanna cocrasuna 2795,0.

Takum oOpa3om, «BKJIaa» CEJIbCKOW MECTHOCTH B KOJIMYECTBO MOKapoB B PD
Oosbilie, yeM B ropojax. I[IpuumHa 5TOr0 — B TOM YHCIE€ U B HHU3KOATAKHOMN
3actpoiike. [0 TaHHBIM JUTEPATypBI: YEM BBIIIE 34aHUE, TEM MEHBIIEE KOJIUYECTBO
MOXKapOB B HEM TIPOUCXOINT [2].

REOJHYSLTED
MOFEAPOE

5000 35106~ 55064

’ K 47518 S
5000 : 47071 _

4000 /
3000 =g ropogax

24178
21358 1970,9 sl £ CENBCHOM MECTHOCTH
14603 17660 1711,8 -1710,1

2000 15652 — 13003

1000 -+ T80 - 70,5 -T1T.6 — 70,2
r———

I:l T T T T T T T T T 1
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 roga
Puc. 1. /lunaMmuka koinyecTBa moxxkapon (Ha 1 MJIH HaceJieHHsI) B TOPOAax
" ceJbCckoi MmectHocTH P®D B 2015-2024 1T,

NMeHHO Ha 37@aHMS >KWJIOTO HA3HAYECHUS MPUXOJUTCS OCHOBHOM MPOIEHT
nokapoB B 2015-2018 rr. (oxono 70%). C 2019 r. mons mokapoB B KUJIBIX 3TaHHIX
camsunace 10 30%. B 1o ke Bpems ¢ 2015 r. mo 2024 r. UMEHHO Ha MOKapbI
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B JKUJIBIX JIOMaX MPUXOAMUTCS HAauOOJbIIas 10Jid MocTpadaBiInXx Jitoaen (okomo 90%)
[6, 7, 8].

Ha nepBoM MecTe Mo mOpvYMHAM IMOXKApOB — HEOCTOPOKHOE OOpalleHue
c orueMm. Ha BTopoM MecTe — HapyllleHHe MpaBuIl SKCIUTyaTalluu 3JIEKTpooO0opyaoBa-
Hus [7, 8, 9]. To ecTb B npHYMHAX TOXKAPOB IPEOOIaTacT YeIOBEYCCKUI (hakTop.
Crnenyer OTMETUTh, UTO OE30TBETCTBEHHOE OTHOIIEHUE K OTHIO MEHBIIE BBIPAKEHO
B CEJIbCKOM MECTHOCTH, YEM B TOPOJIaX.

Ha puc. 2 npeacraBiensl rpadukud JUHAMUKH KOJMYECTBA MOCTPAJABIINX
B moxapax (Ha 1 MIH HaceleHHMs)) B ToOpoJax M CeIbCKOM MecTHOCTH PdD
B 2015-2024 rr. Kak BuAHO W3 MNpUBENCHHBIX TpaduKoOB (pUC. 2), KOJIUYECTBO
IOCTPAJABIINX B MOXKApaX B CENBCKOW MECTHOCTM Ha mpoTsokeHuu 2015-2024 rr.
MPEBBIIIAET KOJIMYECTBO IMOCTPAJABIIMX B MOXKapoB B ropoaax. Tak, B 2015 r.
KOJIMYECTBO MOCTPAJIABIINX B MOapax (Ha 1 MJIH HacelieHHs) B CEJTbCKOW MECTHOCTH
ObL10 OoJbIIe, yeM B ropojax Ha 122,8. B 2018 r. paznuna cocrasuna 102,1. K 2024
r. pa3Huua cocrauia 97,1.

EOJIHYECTED
MOCTPpAagaBIIHY, Wal.

250 -230.1

200 181.5181.5 "180.7

150

e B OO0 03X
107.3 101.7 06,8

100 - 893 878 _86,7- 84,8 83,6 - == CEABCHKOW MECTHOCTH

50

I:I T T T T T T T T T 1

2015 201e 2017 2018 2019 2020 2021 2022 2023 2024 roga

Puc. 2. JlunaMuka KOJIM4YeCTBA MOCTPAAABIINX B MOKapax
(Ha 1 MJIH HaceJIeHHsI) B TOPOAX M CeJIbCKOH MeCTHOCTH PD

B 2015-2024 rrT.

Ha cnenyromeM »sTame Mbl HPOBENIM HUCCIEAOBAaHUE OCBEIOMIIEHHOCTH
TOPOACKOTO M celbCcKoro HaceneHus CapaToBckoil oOmacté 1Mo  Bompocam
OTpaBJIEHUII MOHOOKCHIOM yriepoaa. Beero B onpoce npunsuio yyactue 109 ven., u3
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HUux 46% — myxuunbl, 54% — xenuwmHbl. [Ipm sTom 62% cocTaBisiin KUTEIH
ropojia, a 38% — JKUTEeIU CeIbCKOM MECTHOCTH.

AHanu3upysi JaHHbIE OIpOca PECHOHACHTOB, MOXKHO BBISIBUTH, YTO CpEIU
xutenei ropoga 38% cUMTAIOT, YTO OCBEIOMIJIEHBI O MOHOOKCHJIE YTIEPOJa, Cpean
KUTENIEH CEeNbCKOW MECTHOCTU OCBEIOMJIEHHBIMU ce0si cuutatoT yxke 26%
(utro B 1,5 pa3za menbie). B To e Bpemsi aHanu3 peajbHOM OCBEIOMIIECHHOCTU
0 (PU3UKO-XMMUYECKUX CBOMCTBAX MOHOOKCH/IA yTII€pPO/1a MO3BOJISIET C/IENATh BHIBOJ,
YTO OCBEJIOMJICHHOCTb TOPOJICKUX JKUTENIEH JOCTOBEPHO HE OTIUYAETCS OT TaKOBOU
y JKHUTENEeH cenbCcKoM MecTHOCTU. OCBEAOMIICHHOCTh 00 aHTUAOTHOM 3ddexTe
KHCIIOpOJia MPOTUB MOHOOKCH/IA YIJIEpoa y CelbCKUX kuTenen B 1,4 pa3za MeHble,
YeM Y PECIIOHJIEHTOB — JKHUTEJIEN ropoia.

Takum o00pa3oMm, JKUTEIM CEIBCKOM MECTHOCTH MEHEE OCBEIOMJIICHBI
0 MpUEeMax OKa3aHWs NMEPBOMl MOMOIIM MPU OTPABIEHUSX MOHOOKCHUIOM YIJIEPOJA.
JIJisi TIOBBIIIICHUS] 3HAHUW W TPAKTUYECKUX HABBIKOB JKHUTENEH Cel HEoO0XO0IUMO
MPOBOAMWTH 3aHATUS IO TEPBOM ToMoIM. Takue 3aHsITHS AOKHBI MPOBOAHTH
denpamepsl Genbamepcko-akymepckoro myHkra (OGAIT).

B nuteparype naer nuckyccus o popMax U METOAax MPOBEACHUS 3aHATHH IO
OoOyuYeHHUIO HaceJeHMsI NpueMaM oOKaszaHus mepBoi momomu. HecmoTps Ha Bce
BO3pacTalollyl0 LU(poBU3aLKI0, B OOLIECTBE BCE €IIE COXpaHSETCS BbICOKas
MOTPEOHOCTh B TPAJMLUMOHHBIX HCTOYHHMKAX HMHQoOpManuu (CpencTBa HArIsAHOU
aruTaiuu, yaeOHble ocoOus, Omkaiiiiee colaabHOe OKpYyx)eHue) [6].

Onpoc mokasall, 4To >KUTENIM Tropoja OOJblIe OPUEHTUPOBAHBI HA OHJIANH-
saasaTus (58% mnpotuB 50%), kUTENU cena MPEANOYUTAIOT >KUBBIC BCTPEUU JUIS
3ansTUi (74% nipoTtuB 66%).

3akiarodenue. TakuM o0pa3oM, MOXKapbl B CEIbCKOM MECTHOCTH BO3HHKAIOT
Yalie ¥ CONPOBOXKAAIOTCS OOJIBIIUM YUCIIOM JKEPTB, YEM B FOPOAAX, XOTs HACEICHUE
ces Oosiee NUCUMIUIMHUPOBAHHO, a Takas MPUYMHA IOXapa, KaK HEOCTOPOMKHOE
oOpalieHre C OrHeM BCTpedaeTcsl pexe, uyeM B ropoaax. JKUTelu CcelbCKou
MECTHOCTH MEHEE OCBEIOMJIEHBI O INpHEMax OKa3aHWs IME€pPBOM IOMOIUM NpH
OTPABJIEHUSAX MOHOOKCHIOM YIJepoJa, ueM ropojackue xutenn. Oenpamepy OAIL
HEOOXOMMO OpPraHU30BBIBATH 3aHATHUS MO OOYYCHHIO HACENEHUS MEPBOM MOMOIUIHU.
[Ipu »s>TOoM ompoc TmOKa3ajd, YTO JKUTEIH CEJIbCKOW MECTHOCTH OOoJblie
OpHEHTHPOBAHBI HA KUBBIC BCTPEUH JIJIS1 TAKUX 3aHITHH.
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PE3YJIbTATHI YJIbTPA3BBYKOBOI'O CKPUHUHI'A Y JIETEH
IHHEPBOI'O I'OJA ’KU3HU: CTPYKTYPA ITATOJIOI'MHA
N JMATHOCTHUUYECKASA 3BHAYNMOCTD

Jlodona Haraabs AJjiekcaHapoBHa
Bpay yJIbTPa3BYKOBOW IHMArHOCTUKHU
KnuHuKO-AMarHoCTUYEeCKOE OTICIICHUE
I'bY3 CO «Cep13panckas LII'Pb»

AHHoTaumsi: B g1aHHOW cTaThe paccMOTpeHa mpoOsiaeMa JUAarHOCTHUKH
BPOXKJICHHBIX aHOMAJIWW y JETeH MEepBOTO Toja >KU3HU BO BpeMs TPOBEICHUS
yIBTPa3BYKOBOT'O CKpUHHMHTA B paMKaX JUCIIaHCepU3allui. belia nmpoaHaan3upoBaHa
9JacTOTa BBISBIIIEMON TATOJIOTHH, €€ CTpyKTypa. McciemoBanne BKIIFOUMIIO aHAN3
Pe3yJbTaTOB YIBTPA3BYKOBBIX IIPOTOKOJIOB HcciienoBanus 680 nereii B Bo3pacte ot ()
no 12 wmecaueB, mnpoeaeHHbIx B 2025 1. BbIABIEHO, 4YTO 4YacToTa
JMarHOCTUPOBAHHBIX aHoManui coctaBuia 185,3 nwa 1000 gereir. Taxxke
OTIpeNeNsIeTCS TPEBAIMPOBAHNE TATOJIOTHMH CO CTOPOHBI CEPACUYHO-COCYIUCTOM
cucteMbl (62,7%) cpeau Bcex HCCIEAyeMbIX cucTeM. [IpenmyIiecTBEHHO B COCTaB
JAHHOTO KOMIUIEKCAa aHOMaJMid BOIIJIO OTKPBITOe OBaJbHOE OKHO (85,3%0).
ITponeMoHCTpUpOBaHA BBICOKAs JMATHOCTUYECKAs 3HAYMMOCTH YJIbTPa3BYKOBOTO
CKpWHUHTA JICTCH MEePBOTO TOJIa KU3HHU.

KiarwuyeBble cJioBa: yIBTPa3ByKOBas JMarHOCTHKA, CKpHWHUHT,
TUCTIAaHCEPU3alls, aHOMAJIUM, JETH TIEPBOTO TOAa JKU3HH, TOPOKH Pa3BHUTHII,
CTPYKTypa MaTOJIOTUH.

RESULTSOF ULTRASONIC SCREENING IN CHILDREN
OF THE FIRST YEAR OF LIFE: PATHOLOGY STRUCTURE
AND DIAGNOSTIC SIGNIFICANCE

L oboda Natalia Alexandrovna

Abstract: This article discusses the problem of diagnosing congenita
abnormalities in children of the first year of life during ultrasound screening as part
of medical examination. The frequency and structure of detected pathology were
anayzed. The study included an analysis of the results of ultrasound examination
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protocols of 680 children aged 0 to 12 months, conducted in 2025. It was found that
the frequency of diagnosed abnormalities was 185.3 per 1,000 children. It was also
found that cardiovascular system pathologies (62.7%) prevailed among al the
systems studied. The majority of this complex of abnormalities included patent
foramen ovale (85.3%o). The high diagnostic significance of ultrasound screening of
children in the first year of life was demonstrated.

Key words: ultrasound diagnostics, screening, medica examination,
abnormalities, children of the first year of life, developmental defects, and pathol ogy
structure.

BBenenune. YibTpa3sBykoBas IHATHOCTHKA SIBISETCS BAXKHOW COCTABIIIOLIEH
OUCHAHCEPU3alMy JIeTeld IEepBOro roja >KW3HU. JlaHHBIM METOX MO3BOJIAET
WCIIOJIb30BaTh  PA3JIMYHbIE MPOTOKOJIBI HCCIEAOBaHMWM, Ojaromaps KOTOPBIM
CTAHOBUTCSI BO3MOHBIM INarHOCTUPOBAHNE ACUMIITOMHBIX ITATOJIOTHM.

AKTyaJlbHOCTh HccaefoBaHusi. CKpPUHUHTOBYIO YIBTPa3BYKOBYIO IIPO-
rpammy, coctosmryto u3 Y31 OBII, Y31 TBC, HCT', 9xo0-KI', Y31 nodek a0KeH
MPOMTH KaXKIblil peOEHOK MEPBOro rojia *U3HH, COTJIACHO npuka3zy Munzapasa PO.
Pe3ynbrathl TpOBENEHHBIX MCCIEAOBAHUNH 4YacTO BapbUPYIOT, 4TO TpeOyeTr Hx
n3ydeHus. [logoOHbIl aHanu3 paHee He mnpoBoawics B TI. CbI3paHb, 4YTO
[IOYEPKHUBAET AKTYAJIbHOCTB IIPOBEIEHHOIO UCCIIEA0BAHMS.

Heabro paboThl ABISETCA OLEHKA YACTOTHI BBISIBICHUS U CTPYKTYPbI aHOMaJINI
pPa3IMYHBIX CHCTEM OPraHOB, MX CPaBHEHHME Yy JETEH IEPBOTO Iroja >KU3HU IpHU
MIPOBEICHUM  CKPUHUHITOBOTO  YJbTPA3BYKOBOI'O  HCCIIEOBAaHUS B  paMKax
JUCIIAHCEPU3ALINH.

JIn3aifH uccjie10BaHUs.

Martepuajibl U MeTOABI: OBUIO TMPOBEAEHO PETPOCIHEKTUBHOE KOTOPTHOE
uccnenoBanue Ha 6a3e ['bY3 CO «CrizpaHckas HeHTpajibHas rOpojcKas U pailoHHas
OonpHUIIA». MatepuaaoM TIOCTYKWJIM JaHHbIE TEPBUYHOW  METUIIMHCKON
JOKYMEHTAIMU KaOuHeTa yJIbTPa3ByKOBOM nuarHocTuku 3a nepuox ot 01.01.2025 no
31.12.2025. Kpurtepuu BKJIWO4YeHHsI: 1eTH B Bo3pacte 0-12 MecsiieB, MpoXoAUBIINE
mucnancepuszainuio B 2025 roxy Ha 6aze ['bY3 CO CUI'Ph; nanuume pe3ynbratoB
IIATH CKPUHHUHIOBBIX MCCJEJIO0BAHMM, MPEAYCMOTPEHHBIX MPOTOKOJIOM JUCHAHCEPH-
3aruu aeteit nepsoro roaa xu3zHu (OxoKI', Y31 OBII, Y31 nouek, HCI', Y3U
TBC). Kputepuu HCKJIHOYEHHUSI: HEMOIHBIM 00beM o00cienoBaHus (OTCYTCTBHE
pe3ynbTaTOB XOTSA OBl MO OAHOMY M3 MATH CKPUHUHTOBBIX HCCleAoBaHui). B

UTOTOBYIO BbIOOpKY Bomuiu 680 meredt mepBoro rona >xu3Hu. Kaxaomy peOeHKy
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OBLJIO  BBINIOJIHEHO KOMIUIEKCHOE YJBTPAa3BYKOBOE 0OCIEIOBaHME B paMKax
JTUCIIAHCEPU3allMU, COCTOfAIee U3 MATH MeTofuk: HepocoHorpadus (HCI),
sxokapauorpadus (9xo-KI'), yapTpa3zBykoBoe UCCIEIOBAHHE MMOYEK, Ta300€APESHHBIX
cycraBoB (Y3U TbC), opranos Optommuoit momoctu (Y3 OBII). O6muii o6bem
POaHATU3UPOBAHHBIX HccienoBaHui cocTtaBuil 3400 MPOTOKOJIOB YIBTPa3BYKOBBIX
uccinenoBanuii (680 merert X 5 wmccnemoBanwuii). [IpoBoamiicss aHamu3 3aKIIOUCHHM
VY3 no 5 mnporokoraM Ha TPEAMET BBISIBICHUS OTKIOHEHHM OT BO3PACTHOM
HopMmbl. [lpoBeneHue wucciaenoBaHus OJOOPEHO ATMUHUCTpAIIUEH MEIUIIMHCKOM
opranuzanuu. [lonyyenue nHGOPMUPOBAHHOTO TOOPOBOJIILHOTO COTJIACHS MAIIMEHTOB
B paboTe He TpeOOBAIOCh BBHJY PETPOCIEKTUBHOIO XapaKTepa HCCIECI0BaHUS
Y WCTIOJIb30BaHUs 00€3IMUCHHBIX JaHHBIX.

Pe3yabTaThl U UX 00CyKIEHHE.

B cTpykType BBIBIECHHON NATOJOTMHA HA JMCHAHCEPHOM YIJIBTPAa3BYKOBOM
CKpUHHMHTE B BbIOpaHHOU Koropre (N=680) mpeobnagaiv W3MEHEHHS CO CTOPOHBI
CEepACUYHO-COCYAUCTON CUCTEMBI, cocTaBUBIIME 62,7% OT 00IIero yuciaa HaxoIOK.
3HAUUTENFHO PEXE BCTpeYaliach MaToOJOTUs Ta300elpeHHBIX cycTaBoB (15,9%),
MoueBbIienuTeNnbHOU cuctembl (11,1%), opranoB OptomrHoit mosoctu (6,3%) u
LIEHTpalibHOM HepBHOU cucTembl (4,0%) (Tadm.1).

Taoauna 1
CTpyKTypa naroJiorui y aerei nepBoro roja ;Ku3HM 1o JaHHbIM
YJIbTPa3ByKOBOI0 CKPUHUHIA

KonuuectBo Haxoa0K Hounst B ctpykType (%)
(abc.)
Cepneuno-cocyucras 79 62,7
cucremMa
[entpanbHas HepBHAs 5 4,0
cucremMa
Opranbl OproTIHOM 8 6,3
MTOJIOCTH
MoueBbIaenuTeIbHAS 14 11,1
cucrema
Tazo0enpenHbie cycTaBbl 20 15,9
Bcero 126 100
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YacToTa BbISIBJEHUS NATOJOIMH B Koropre. B aHaimsupyeMyro KOropTy
oM 680 neredl mepBOro roja >KU3HU. AHAJIW3 YacTOThl BBISBICHUS KaKIOU
HO30JIOTUYEeCKOM (Qopmbl mpoBogwics wu3 pacueta Ha 100 u 1000 gereit
COOTBETCTBEHHO (Tal1. 2).

Taoauna 2
YacTroTa BbISIBJICHUS OT/IeJIbHBIX HO30JI0THii B KOTOPTE 10 JaHHBIM
YJbTPa3ByKOBOI0 CKPUHHUHTA

Ho3zonorus A6c.umcio (N) Yacrora na 100 nereit | Yactora Ha 1000
(%) nereit (%o)
CepneuHo-cocyaucras cucTema
OTKpBITOE OBAIBHOE OKHO
58 8,53 85,3
(0O00)
OTKpBITHIN apTepuanbHbINA
9 1,32 13,2

npotok (OAO)
JledekT MexIpeacepaHoH 5 0.2 29
neperopoaku (JAMIIIT)
Hedexr
MEAOKETYT0UKOBOM 3 0,44 4.4
neperopoaku (JAMXKII)
MeMOpaHO3HBII
Hedext
MEAOKETYT0UKOBOM 4 0,59 59
neperopoaku (JAMXKII)
MBIIICYHBIN
C

TE€HO3 a0pPTAJILHOTO 1 0,15 15
KJIaraHa
H

€10CTaTOYHOCTh 1 0,15 15
AOPTAJILHOTO KJIarmaHa
CreHo3 ki1anaHa JISTOUHOU 1 0,15 15
apTepun
[lenTpanpHas HEpBHAs CUCTEMA
Junatarus 60KOBBIX 5 0.74 74
KEITYJTOUKOB
Opransl OpIOIIHOM MOTOCTH
I'emaTomeranus 2 0,29 29
Kucra neuenu 1 0,15 15
Kucra cenezenku 3 0,44 4.4
A =

HTEHATAJIbHBIN TEPeKpyT 1 0.15 15
JIEBOTO SIMYHUKA
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[Tponomxenue TadIUIBI 2

ATpe3us BlIarajauiia ‘ 1 ‘ 0,15 15
MoueBblIeauTeIbHAs CHCTEMA

[Tuenoskrasus 12 1,76 17,6
Merayperep ) 1 0,15 15
OJTHOCTOPOHHUI

T'unommasus mouku 1 0,15 1,5

Tazo0enpeHHbIe CYyCTaBbl
HMucmnasus TBC 2 0,29 29
IToaBBIBUX OTHOTO U3

1 0,15 15

CyCTaBOB
H ThC 1A

e3zpenocts ThC 11 162 16,2
CTEIIEHU
H ThC 2A

e3zpenocts ThC 5 0,88 88
CTETIeHU
Bcero cinyuaes 126 18,5 185,3

[Ipu pacuere yactoTel BeisiBieHus: Ha 1000 nereil ycraHOBIEHO, YTO Hanbosee
4acTO PETUCTPUPYEMOW TIATOJIOTUEH SIBJSUIOCH OTKPHITOE OBAJIbHOE OKHO —
85,3 cnyuas Ha 1000 ocmoTpeHHbIX (8,5%). [InenoskTasus BBIABISIIACH C YACTOTOU
17,6%0 (1,8%), HE3pemocTh Ta300eapeHHbIX cycTaBoB 1A crenenn — 16,2%o (1,6%),
OTKPBITBIA apTepuanbHbli TpoToK — 13,2%0 (1,3%). OcranbHble HO30J0TUH
BCTpeuanuch ¢ yactotoit Mmenee 10 ciyyaeB Ha 1000 nereid.

Penkumu Haxoakamu (4actoTa MeHee 2%o) SIBIJIMCh: CTEHO3 a0pPTaJIbHOTO
KJIallaHa, HEJOCTaTOYHOCTh aOPTAJIBHOTO KIIallaHa, CTEHO3 KJIallaHa JICTOYHOM
apTepuy, KHUCTa TIEYCHHW, AHTCHATANBHBIA TEPEKPYT JIEBOTO SHYHHUKA, aTpe3us
BJIaraJIAINA, METaypeTep OAHOCTOPOHHUMN, THIIOIIIA3HSI IIOYKH U TTOJABBIBUX Oefpa.

OO011ast yacToTa BBISIBIICHHS MMATOJOTHYCCKUX M3MEHEHUH (CyMMapHO 110 BCEM
BHJIaM ucclieqoBanuii) coctaBuina 185,3 cinydas Ha 1000 nereit mepBoro roja *u3Hu,
YTO TIO3BOJISIET TOBOPUTH O HAJWYMH B CpeaHeM [-2 HaxoJOK Ha KaXKIbIe
5-6 OCMOTPEHHBIX JICTEH.

[TorydeHHBIC B XOJIe aHAJM3a JIAHHBIE COTIOCTABUMBI C PE3yJIbTaTaMH JIPYTUX
uccienoBanuii. Tak, ABepbsiHoBa H.U. ¢ coaBTropamu (2014 r.) mpu npoBeAeHUH
aHaJM3a TOCTHATAJILHOTO YJIbTPa3BYKOBOTO CKPWHHMHTA BBIIBWIM TIpeoOiiaaHue
MUAETIOOKTa3Md B CTPYKTYpE TATOJIOTHH MOYEBBIICITUTEIHHOM CHUCTEMBI, YTO
coctaBwio 11,37% nereit [1]. Pe3ynbraToM TEKyIIEro MCCIEIOBAHMUS TaKXKe CTAJO
BBISIBIICHUE TIPEBAIMPOBAHUS TUEIOIKTa3WM HAA JPYTUMHU  HO30JOTUYECKUMHU
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dhopmMamMu MaTOJIOTMM MOYETIOIOBOM CUCTEMBI, UTO cOCTaBUIO 17,6%0. [Tuenoskrazus
0e3 mabopaTopHON W KIMHUYECKOW CHMITOMATHKH BOCIAJICHUS  SBIISCTCS
(YHKIMOHAJIBHBIM COCTOSSHUEM Yy JETe MepBoro roja >KU3HU W HE TpedyeT
OMEpaTUBHOIO BMelIaTeNbCTBA. Yalne BCero JJdaHHbIE M3MEHEHUS BbI3BaHbI
HE3PEeI0CThI0 KOHEYHBIX OT/IEJIOB MOYETOUHHUKA [2, c. 93-95].

Kanangus M.P. ¢ coaBropamu B Xxoje wuccieaoBanuss ot 2017 roga
YCTAaHOBWJIM, YTO B CTPYKTYpPE BPOXKICHHBIX TMOPOKOB pa3BuTHs B CMOJCHCKOM
00JIaCTH Ha TIEPBOM MECTE CTOSIT MOPOKH CEPACUHO-COCYIUCTOM cucteMsbl (25%) [3],
YTO KOppENUpPYeT C pe3yiapTaraMu TeKymero a"amm3a. B 2025 r. B Xozme
JUCIIaHCepUu3aluu JeTed nepBoro roja xku3Hu B T. Cepanb (Camapckas 0071acTh)
HanOosiee YacTOW yIbTPA3BYKOBOM HAXOAKOM ObUIM aHOMAIMM CO CTOPOHBI
CEepACUYHO-COCYAUCTON CHUCTEMBI, KOTOphle cocTaBwin 62,7% oT oluiero yucia
BBISIBIICHHBIX OTKJIOHCHHM.

BoiBoabl. [IpoBeneHHOE  PETPOCIEKTUBHOE  KOTOPTHOE  MCCIIEOBaHUE
MOKa3aJio, YTO YJIbTPa3BYKOBOM JMArHOCTUYECKUN CKPUHHUHT JETeW MEepBOro roja
KU3HHW, TIPOBOAWMBIA B paMKaxX JHUCIIAHCEPU3AIHH, SBISCTCA KIMHUYCCKH U
MPAKTUYECKHA 3HAYMMBIM JJISl THATHOCTUKUA O€CCUMITTOMHBIX W TSDKEJBIX MaTOJIOTUN
CO CTOPOHBI Pa3NUYHBIX CHCTeM opraHoB. OOIas 4acToTa BBISBICHUS aHOMAJIHMA
B koroprte (N=680) cocraBuna 185,3 ciayyas na 1000 nanuentoB (18,5%), uro gaer
BO3MOXKHOCTh TIOJIaraTh O HaMWMUMA B cpeaHeM 1-2 HaXOJOK Ha KaKIble
5-6 OCMOTPEHHBIX JCTEH.

[Ipn ananm3e CTPYKTYphl 3a00JIEBAEMOCTH B KOrOpTe€ OBLIO BBISBICHO
MpPEBAIUPYIOLIEE KOJIMYECTBO MATOJOTHMH CO CTOPOHBI CEPACUYHO-COCYIUCTOM
CUCTEeMBI, Ha KOTOpble mnpunuiocb 62,7% oT o0mero 4Yucia HaxXOMAOK,
NPEJICTABICHHBIX MPEUMYIIIECTBEHHO OTKPBITHIM OBaJbHBIM OKHOM  (85,3%o).
Bricokast 107151 JaHHOW aHOMAaJIMM CBsi3aHa, MPEXKIE BCEro, ¢ BO3PACTOM MAI[UEHTOB
(0-12 mecsueB), 4TO KOPPEIUPYET ¢ OCOOCHHOCTSAMH MOCTHATAJILHOTO MEpHOoa Ha
MIEPBOM IOy KM3HU M CTAaHIAPTHBIMH CPOKAMHU CIIOHTAHHOTO 3aKPBITUS (DETaTbHBIX
KOMMYHHKalMi. B HOpme 3akpbiTHe OBaJbHOIO OKHA NPOUCXOAUT Ha
1-2 roxy xu3HU peOCHKA, HO OTPHITBIM OHO MOXXET OCTaThCS Ha MPOTSHKCHUHM BCeH
xu3HU (B 15-30% ciydaen) [4].

Bce BbllieoO003HaUYE€HHBIE aHOMAJIWU OBUIM BBISBIECHBI 1O MaHH(ECTaluu
CUMIITOMOB, 4YTO OOOCHOBBIBAET KPUTHYECKYI0 3HAYMMOCTH YJIHTPa3BYKOBOTO
JTMCTIAHCEPHOTO CKPUHHHTA JETEH MePBOr0 ro/1a KU3HH.
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Abstract: Congenital microcephaly is one of the severe organic lesions of the
centra nervous system and is accompanied by persistent impairments in motor,
cognitive, and speech development. The aim of this study was to assess the clinical
efficacy and safety of microcurrent reflexotherapy (MCRT) as part of comprehensive
neurorehabilitation for young children with microcephaly. The study included 260
children aged from 6 months to 7 years, divided into main and control groups. It was
found that the inclusion of MCRT significantly improves motor activity, cognitive
and speech development, reduces the severity of epileptic activity, normalizes muscle
tone, and enhances the quality of life for patients and their families. The results
obtained justify the feasibility of using MCRT as an effective and safe method of
early neurorehabilitation.

Key words. microcephaly, children, microcurrent reflexotherapy,
neurorehabilitation, cognitive devel opment.

BJIUSITHUE MUKPOTOKOBOMN HEMPOCTUMYJISILIUN
HA IICUXOMOTOPHOE PA3BBUTHE JETEHN C BPOKJIEHHOM
MUKPOIIE®AJIUEN

Anmmosa Sicmuna bepaaxosna
MamoberkapumoBa Myciauma CagupaTaiuHOBHA.
MamxkunoBa SIkyrxon HaOueBHa

AnHoTamusi: Bpoxnennas Mwukponedamus — OJHO U3 TKEIBIX

OpraHH4Y€CKHX HOpa}KeHI/Iﬁ HCHTpaHLHOﬁ HGpBHOﬁ CHUCTEMbI, COIIPOBOXAAIOIICECS
96

MUHMN «HOBAA HAYKA»




SCIENCE RESEARCH 2026

CTOMKMMHU HAPYUIEHUSMH JBHUIaTE€IbHOTO0, KOTHUTMBHOTO WU PEUYEBOrO Pa3BUTHUA.
[lenpto maHHOTO HCCIEAOBAaHMUA ObUIA OLIEHKA KIMHHYECKOH 3(dekTHBHOCTH U
6e3omacHOCTH MHUKPOTOKOBO# pediekcorepanuu (MTPT) kak gactu KOMILTEKCHON
HelpopeabmIUTalu MajeHbKUX JeTell ¢ Mukpouedanueid. B uccnenoanue Obuin
BKJIIOUEHBI 260 fereii B Bo3pacte oT 6 MecCsIIEB J10 7 JIET, pa3/ieICHHbIX Ha OCHOBHYIO
Y KOHTPOJIbHYIO TpyImmbl. beuio ycranoBiieHo, uto BkIoueHue MTPT 3HauuTensHO
YIY4YIIaeT JIBUTATEIbHYI0 aKTUBHOCTh, KOTHUTUBHOE U PEUYEBOE Pa3BUTHUE, CHUKAET
BBIPAKEHHOCTh SIMHWICNITUYECKON aKTUBHOCTH, HOPMAJIU3YET MBIIICYHBIM TOHYC H
MOBBIIIAET KAueCTBO JKM3HMU MAIlMEHTOB W UX ceMeil. [lomydeHHbIe pe3ysbTaThl
MOATBEPKIAIOT 1eJIeco00pa3HocTh ucnoiab3oBanuss MTPT kak sddextuBHOrO u
0€30I1acHOro0 MEeTo/ia paHHEH HelpopeaduIuTaIIN.

KuroueBnblie cjioBa: Mukpouedanus, 1€Td, MUKPOTOKOBas pediekcorepamnus,
HelpopeaOuIuTaIysl, KOTHUTUBHOE Pa3BUTHE.

I ntroduction

Congenital microcephaly is a severe form of organic central nervous system
damage, characterized by a reduction in brain size and significant delays in
psychomotor development [1,2]. The condition is accompanied by motor function
impairments, delayed speech development, cognitive deficits, and a high frequency of
epileptic syndromes [1,3]. Despite advances in modern pharmacological and non-
pharmacological therapies, the effectiveness of rehabilitation measures for
microcephaly remains limited [4,5]. In recent years, there has been growing interest
in  hardware physiotherapy methods, such as microcurrent therapy and
neuromodulation, aimed at activating neuroplasticity and modulating the functional
activity of the central nervous system [6,7]. One such method is microcurrent
reflexotherapy, which combines the effects of ultra-weak electrical impulses with the
principles of traditional reflexotherapy [6,8]. Severa studies indicate the positive
impact of microcurrents on microcirculation, brain bioelectrical activity, and neuronal
adaptation processes [7]. However, data on the use of microcurrent reflexotherapy in
children with congenital microcephaly remain fragmented, which determines the
relevance of this study.

Objective of the study. To assess the clinical efficacy and safety of
microcurrent reflexotherapy as part of the comprehensive rehabilitation of children
with congenital microcephaly.
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Materials and methods. The study was conducted at the clinic of Andijan
State Medica Institute from January 2025 to March 2026. The study included 260
children diagnosed with congenital microcephaly, aged from 6 monthsto 7 years.

The patients were divided into two comparable groups:

e Main group (n = 130) — comprehensive rehabilitation including MCRT;

e Control group (n = 130) — standard therapy (therapeutic physical training,
massage, medication support).

The course of microcurrent reflexotherapy included 15 procedures lasting
20 minutes each, using currents of 80-200 pA and a frequency of 0.5-2 Hz. The
treatment was applied to biologicaly active zones of the occipital region, the
cervica-collar area, as well as acupuncture points according to the SU-JOK and
auriculotherapy schemes.

The effectiveness of the therapy was evaluated using the GMFCS, Bayley 1l
Denver 1l scales, EEG anaysis, the PedsQL quality of life scale, and the modified
Ashworth scale. Statistical data processing was performed using the SPSS Statistics
v.26 package, with asignificance level set at p < 0.05.

Results. The study established that the incluson of microcurrent
reflexotherapy in the comprehensive rehabilitation program for children with
congenital microcephaly is accompanied by multi-level positive clinical and
functional changes, encompassing motor, cognitive, speech, neurophysiological, and
behaviora domains. Dynamics of motor functions. Analysis of motor development
using the GMFCS scale showed significantly more pronounced improvement in the
main group. The average level of motor impairment decreased from 3.8 + 0.6
t0 2.9 £ 0.5 (p <0.01), reflecting the transition of some patients from severe forms of
motor dysfunction to more functional levels. Particularly significant was the increase
in the proportion of children with GMFCS levels |-II from 12% to 34%, indicating
the formation of new motor skills, improved coordination, and the ability to move
independently. In the control group, a similar trend was much weaker and not
clinicaly significant.

Muscle tone status. According to the modified Ashworth scale, the main group
showed a statistically significant decrease in muscle hypertonicity — by an average
of 1.1 points (p < 0.01). A reduction in spasticity was observed in both proximal and
distal muscle groups, which contributed to an increase in the range of active
movements and facilitated the performance of therapeutic exercise and kinesitherapy.
In the control group, changes in muscle tone were limited and did not reach statistical
significance.
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Cognitive development. Assessment of cognitive functions using the Bayley
[11 scale revealed a pronounced advantage of microcurrent reflexotherapy. In the
main group, the mean score increased from 62.1 + 5.3 to 71.4 = 6.2 points (p < 0.01),
reflecting improvements in attention processes, visuospatial perception, and learning
ability.

In the control group, the increase was only 2.4 points and had limited clinical
significance. The obtained data indicate a stimulating effect of microcurrent therapy
on the neuropl astic mechanisms of the developing brain.

Speech development. Analysis of speech functions using the Denver |l test
showed that in children of the main group, the average delay in speech development
decreased by more than twofold — from 6.5 + 1.2 to 3.1 + 0.8 months (p < 0.01).

Parents and specialists noted the emergence of babbling, improvement in
articulatory responses, an increase in the volume of active vocalizations, and a
heightened interest of the child in verbal interaction. In the control group, positive
dynamics were less pronounced, and speech delay remained at aclinically significant
level.

Epileptic activity and EEG indicators. During microcurrent reflexotherapy in
the main group, a significant reduction in the frequency of epileptic seizures was
recorded—from 2.3 + 1.1 to 0.9 & 0.4 seizures per month (p <0.01).

EEG examination confirmed the clinical observations. the frequency of sharp
waves decreased by more than half, indicating a reduction in seizure readiness and
stabilization of the brain's bioelectrical activity. In the control group, such changes
were minimal and statistically insignificant.

Physical growth parameters. Changes in head circumference in both groups
did not reach statistical significance (p > 0.05). The lack of impact on anatomical
parameters confirms the organic nature of microcephaly and indicates that the effect
of microcurrent therapy is realized primarily through functional neurophysiological
mechanisms rather than morphological changes.

Sleep and behavioral reactions. According to parent questionnaires, after the
course of MCRT, the frequency of sleep disturbances decreased from 65% to 28%
(p<0.01). There was a noted reduction in time to fall asleep, fewer nighttime
awakenings, and an increase in the duration of uninterrupted sleep.

Improvement in slegp was accompanied by a decrease in irritability, reduced
anxiety, and increased emotional resilience in children, which positively impacted the
effectiveness of subsequent rehabilitation measures.
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Quality of life and social adaptation. Assessment of quality of life using the
PedsQL scale showed an increase in scores in the main group from 42 + 10 to 68 + 9
points (p < 0.01). Parents noted improvements in motor activity, communicative
behavior, the ability to interact with the environment, and an overal increase in the
child's adaptive potential .

In the control group, positive changes were less pronounced and did not reach a
similar level.

Safety and tolerability. Microcurrent reflexotherapy demonstrated a high
safety profile. Side effects were mild and transient (brief irritability, drowsiness) and
did not require discontinuation of the procedures. No serious adverse events were
reported.

Discussion. The obtained results are consistent with data from domestic and
international studies indicating the potential of microcurrent therapy to stimulate
neuroplasticity and regulate CNS functional activity [10-13]. The advantage of
MCRT lies in its safety, good tolerability, and applicability in early childhood. The
lack of impact on anatomical parameters confirms that the primary effect of the
method is realized through functional recovery mechanisms.

1. Conclusions.

1) Microcurrent reflexotherapy significantly enhances the effectiveness of
comprehensive rehabilitation in children with congenital microcephaly.

2) The use of MCRT contributes to improvements in motor, cognitive, and
speech development, reduces epileptic activity, and normalizes muscle tone.

3) The method is characterized by a high level of safety, good tolerability, and
high parental compliance.

4) Incorporating MCRT allows for shorter hospitalization periods and
improves the quality of life for patients and their families.
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POJIb MEJIATOHHUHA B PEI'YJISAIIUU CHA U METABOJIMYECKOI'O
KOHTPOJIA Y TAIIMEHTOB PEITPOAYKTUBHOI'O BO3PACTA
C CAXAPHBIM JIMABETOM 2 THUIIA

Hapumoga I'yiabuexpa /IKyMaHUA30BHA
Maxmynosa ®apanru3 baruposna

Karomosa /lypaona TyiiryHoBHa

PecnyOnukaHckuii crieninanau3upoOBaHHbBIN
HAYYHO-TIPAKTUYECKUI MEIUIIUHCKUN LIEHTP
3HJIOKpUHOIOTUY UMeHU akagemuka S.X. TypakynoBa

AnHoTanusi: Ha ceromHsmHuii JeHb HAPYIICHUS CHA U IHUPKAJIHBIX PUTMOB
y MalyeHToB ¢ caxapHbIM auadbetom 2 tuna (C/{2) mpencraBisitor coboil oaHy u3
aKTyaJIbHBIX MPOOJIEM COBPEMEHHOW SHIOKPUHOJIOTUU U COMHOJIOTHH. B cTpykType
KoMOpOuIHbIX coctosHuii mpu CJI2 ocoboe MecTo 3aHMMAarT PAcCTPOMCTBA CHa,
XapaKTepU3yIoIMecs HapyIICHHEM CEKpPEeIMM MEJIATOHWHA W JECUHXPOHHU3aluen
[UPKATHBIX PUTMOB, YTO MPUBOAUT K YXYJAIIEHUIO TIMKEMHUYECKOTO KOHTPOJI WU
Pa3BUTHIO OCJIOKHEHMH 3a0oneBanus. CoriacHo JaHHBIM BceMupHoON opranuzainuu
snpaBooxpaHenus (BO3), pacnpoctpanennocts CJI2 mpomomkaeT HEYKIOHHO
BO3pacTaTh, OCOOCHHO Cpeau JMIl PenpoayKTHBHOro Bo3pacta. K 2045 rony
MIPOTHO3UPYETCS YBEIWYEHUE Yrcia O0NbHBIX ArnadeToM 10 700 MUIITHOHOB YETIOBEK
BO BceMm mupe [1]. Hapymenus cHa BoisiBisitorcst y 65-85% nauuentoB ¢ CJ12, npu
ATOM Y JIMII PENpOIyKTHBHOTO Bo3pacta (20-45 jeT) yacToTa MHCOMHHYECKHX
pacctpoiicte pocturaet 70-90% ciyyaeB. B pa3niuuHbIX NOMYJAIUAX YacTOTa
BCTpedaeMocTH IupKkaaHbix auchyakumii mpu CI2 xonebnetcs ot 45 mo 78 cioyuyaes
Ha 100 manueHToB, MPU 3TOM Y KEHIIMH PENpOAYKTUBHOTO BO3pacTa, OCOOEHHO B
MEPHOJIbl TOPMOHAIILHBIX MEPECTPOEK, MOKA3ATEIN MOT'YT OBITh 3HAYUTEIIHHO BHIIIIE.

KiroueBble cj10Ba: MEJIaTOHUH, CaXapHbIN Aua0eT 2 TuMma, [IUPKaTHbIC PUTMBI,
HapylIeHUsI CHA, WHCOMHHUYECKHUE PAaCCTPOMCTBA, TJIUKEMUYECKUII KOHTPOJIb,
MeTaboJIMYeCcKasl peryJsiius, NalueHThl PePOIyKTUBHOTO BO3pacTa.

THE ROLE OF MELATONIN IN SLEEP REGULATION
AND METABOLIC CONTROL IN REPRODUCTIVE-AGE PATIENTS
WITH TYPE 2 DIABETES
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Narimova Gulchekhra Jumaniyazovna
Makhmudova Farangiz Batirovna
Kayumova Durdona Tuigunovna

Abstract: Sleep and circadian rhythm disorders in patients with type 2 diabetes
mellitus (T2DM) are currently a pressing issue in modern endocrinology and
somnology. Sleep disorders, characterized by impaired melatonin secretion and
desynchronization of circadian rhythms, occupy a specia place in the structure of
comorbid conditions in T2DM. These disorders lead to deterioration of glycemic
control and the development of disease complications. According to the World
Health Organization (WHO), the prevalence of T2DM continues to increase steadily,
especially among individuals of reproductive age. By 2045, the number of people
with diabetes is projected to increase to 700 million people worldwide [1]. Sleep
disorders are detected in 65-85% of patients with T2DM, while in individuals of
reproductive age (20-45 years), the incidence of insomnia disorders reaches 70-90%
of cases. Across different populations, the incidence of circadian dysfunction in type
2 diabetes ranges from 45 to 78 cases per 100 patients, with rates being significantly
higher in women of reproductive age, especialy during periods of hormonal changes.

Key words: melatonin, type 2 diabetes mellitus, circadian rhythms, sleep
disorders, insomnia disorders, glycemic control, metabolic regulation, patients of
reproductive age.

Beenenue. Menaronun (MEL) — 5T0 TropMoOH, KOTOpBI CHHTE3UpYETCS U
CEeKpeTUpyeTCs IIHMIIKOBHIHOM >KE€JIe30i, pPaclojOKEHHOM TIyOOKO B TOJIOBHOM
MO3re, B OTBET Ha (POTONEPUOANUECKHUE CUTHANbI, IIEpelaBaeMbIe OT CETYATKH Yepes
SHAOTEHHBIN UPKAJHBINA OCHMILISATOP, HAXOJAUIUIICS B CYyNIpaxrua3MaTuueCKOM sipe
runoTainamyca [2].

MouiekyiapHble MEXaHW3Mbl JEHUCTBHUS MEJIIATOHWHA PEANM3YIOTCS 4Yepes
cnenupuueckne wMemOpannbie penentopsl MT1 uw  MT2, npunamnexamue
K cemeiicTBy (G-0€loK COMNpSDKEHHBIX pELENTOpOB, a TaKXKe uepe3 sJepHbIe
peuentopel RORa [3]. MTIl-peuentopbl NpEeUMyIIECTBEHHO JIOKAJIM30BAHbI
B CYNpaxua3MaTUYECKHX SIpaX MW ONOCPENYIOT XpoHOoOHoTHYecKHe 3P EKThI
MEJaTOHMHA, B TO Bpems Kak MT2-penentopsl MHUPOKO pPacHpOCTPaHEHBI
B NepU(PEepUUEeCKUX TKAHIX, BKIIIOYAs MOKEITYI0YHYIO KeJe3y, IMeUeHb, KUPOBYIO
TKaHb M CKE€JEeTHble MbIIIbl [4]. AKTHBauus 3THUX PEUENTOPOB IMPUBOJMT
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K CHWKCHHUIO KOHIICHTPAIMS IUKINYECKOro aaeHo3mHMoHopochara (AMD) wu
MOJIYJISIIIUU aKTUBHOCTH MPOTEUHKUHA3bl A, UYTO BIHUSET HAa JKCIPECCUIO TEHOB,
KOHTPOJIMPYIOIIUX YTJIEBOAHBIN U JIUITUAHBINA OOMEH.

@dyHIlaMEHTaNIbHbIE HCCIICIOBAHUSI TOCJIEIHUX JIET YCTAaHOBWIM MPSIMOE
BIUSHUE MEJaTOHWHA Ha (YHKIMIO -KJIETOK IMOKETyJouHOU sxene3bl. [lokazaHo,
YTO MEJIATOHUH MOAYJUPYET CEKpelHio UHCyInHa yepe3 MT2 penientopsl, pu 3TOM
sbdekt HocUT AByX(a3HbI XapakTep: B (DU3HOJIOTHUECKUX KOHIICHTPAIUIX
MEJIaTOHUH OKa3bIBaeT MPOTEKTUBHOE JEWCTBHE Ha [-KJIETKH, MperoTBpalias ux
anonTo3 U OKUCIUTENbHBIA CTPECC, OAHAKO B BBICOKMX J03aX MOXET MOJABISAThH
[IFOKO30-CTUMYJIMPOBAaHHYIO CEKpELMI0 HHCyNIMHa [5]. OTOT mapaaoKcaabHBIN
a¢dext o0bsIcHseTcs pazmuyHoi adduHHOCcTRIO MTI mw MT2 peuentopos
K MEJaTOHMHY ¥ MX pPa3HOHAIPABICHHBIM BIUSHUEM HAa BHYTPUKIIETOUYHBIC
CUTHAJIbHBIE KaCKa/bl.

Heap wucciaegoBaHMsA. H3Yy4YUTh pPOJb MENATOHMHA B PEryJsiLlUM CHa U
MEeTa00JINYECKOTO0 KOHTPOJIS y MAlMEHTOB PEMPOIYKTUBHOIO BO3pacTa ¢ CaxapHbIM
auaberoM 2 TUNAa Ha OCHOBAaHUM JaHHBIX MOJUMCOMHOrpaduu, 1a00paTOPHBIX
MOKA3aTeJIel U aHKETHOM OIIEHKHM KayecTBa CHa.

MeTtoasl wucciaeaoBaHus. B uccinenoBaHMM NPUMEHEHBI  KIMHUYECKUE,
COMHOJIOTUYECKHE, JTa0OPATOPHbIE, HHCTPYMEHTAIbHBIE U CTATUCTUYECKUE METOIBI.
OneHka MalnMEHTOB BKIOYala cOOp aHamMHe3a C AaKIEeHTOM Ha HapyleHUs
CHAa M TEYEHHE CaxapHOro Juabera, SHIOKPUHOJOTUYECKHH OCMOTp U
CTaHJapTU3UPOBAHHBIC IIKaJbl OLEHKM KayecTBa cHa (IIuTTcOyprckuii MHAEKC
kauectBa cHa PSQI, mkana connmuBoctu DnBopta ESS). [{ns yrounenus xapakrepa u
BBIPKEHHOCTU HapyLIEHUM CHa MPOBOAMJIACH IMOJMCOMHOrpadus C aHAIU30M
apXUTeKTyphl cHa. JlabopaTopHasi AMArHOCTUKA BKJIHOYaa ONpPEIEJICHUE YPOBHS
MeJaTOHMHA B citoHe MetogoMm MDA, onenky rimkemudeckoro kontpois (HbAlc,
TJIMKEMUS HATOIAK) U HETPEPHIBHOE MOHUTOPUPOBAHUE TIIFOKO3BI.

B uccnenoBanue 6putn BKITIOYEHBI 120 4eIoBeK, pa3eieHHBIX Ha ABE TPYIIIHL:
OCHOBHYIO TIpyniy coctaBuiu &0 MalMeHTOB C YCTAaHOBJIEHHBIM JUArHO30M
caxapHoro nuabera 2 Tuma, KOHTPOJIbHYIO Ipynmny — 40 YCIOBHO 3OPOBBIX JIMII,
COMOCTAaBUMBIX MO BO3pacTy W mojly. Bce ydacTHUKM uccieqoBaHUST HaXOAWIHChH
B peNnpoAyKTUBHOM Bo3pacte oT 20 1o 45 net (cpennuii Bo3pact 34,2+8,7 rona).

Pe3yabTarsl uccienoBanusi. B uccienoBanve ObUTM BKIIOYEHBI MAIIMEHTHI
PENpPOAYKTHBHOTO BO3pacTa ¢ caxapHbIM AuaberoMm 2 Tuma. B Xxoae KOMIUJIEKCHOTO
oOcnefoBaHUsl  YCTAaHOBJIEHO, YTO HApYUIEHUs CHA  pPA3IMYHOM  CTENEHU
BBIPOKEHHOCTH BBIABISINCH Yy OONBIIMHCTBA OOCIIEOBAaHHBIX ManueHToB. [lo
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JAHHBIM aHKETHOM OIICHKM KayecTBa CHA, CyOBEKTHMBHBIC KAJIOOBI HA TPYIHOCTH
3achlllaHusd OTMEYaIuch y 62,4% mnalueHToB, 4acTble HOYHBbIE MNPOOYKICHUS —
y 58,7%, panHee yTpeHHee npoOyxaenne — y 41,3%, BbIpakeHHas THEBHAsS
COHJIUBOCTh — ¥ 46,8% oOcnenoBanHbIx. Hapymienus pexxuma cHa U 60JIpCTBOBaHUS
HaOmonanuch y  39,5% TDanMeHToB, 4YTO YKAa3bIBAJIO Ha JIECHHXPOHU3AIUIO
UPKATHBIX PUTMOB.

[To maHHBIM MOIMCOMHOTPA(PUIECKOTO UCCIICIOBAHNS BBISBICHBI IOCTOBEPHBIE
U3MEHEHHUS apXUTEKTyphl cHa. CpenHss TMPOAOHKUTENIBHOCTh HOYHOTO CHA
coctawia 5,8+0,7 w4aca, uyto ObUIO HWXKE (UUOJIOTUYECKOU  HOPMBI.
OddexTuBHOCT, CcHa CHWXamach g0 71,3+£6,4%, JaTEHTHOCTb 3achIIaHUS
yBEIMYMBANACh A0 29,6+5,2 MUHYTBI, @ UHACKC HOYHBIX NPOOYKIECHUWA JOCTHraj
18,2+3,7 »snu3on0B 3a HO4YL. OTMEYaNOCh YMEHBIICHHE JIOJM TIyOOKOTO
MenseHHoBoJHOBOro cHa (N3) u ¢a3set REM-cHa, 4TO CBHAETEIHCTBOBAIO O
HapyIIEHUH BOCCTAHOBUTEIBHBIX MPOLIECCOB. Y YacTh ManueHtoB (27,6%) Obul
BBISIBJICH YMEPEHHBIH CHHJAPOM OOCTPYKTHBHOTO alHOd CHA, COMPOBOXKIABIIHUICS
AIM30/1aMU JIeCaTypallK KACIOPO/Ia.

AHaJlM3 JTaHHBIX HEMPEPHIBHOIO MOHUTOPUPOBAHUS TJIFOKO3bI  TOKAa3aj
BBIPOKECHHYIO BapuaOENbHOCTh TJIUKEMHH Yy TAIMEHTOB C HApYUICHUSMU CHA.
CpenHuii ypoBEHb TJIFOKO3bl KpOBU cocTaBuia 9,4+1,8 MMoJib/j1, Tpu 3TOM Bpems
HaxOXJIeHUs B IeiaeBoM nauana3zoHe (3,9-10,0 mMmonw/n) cocraBisio 56,7+8,5%,
TOrAa Kak Bpems rumnepriavkemMuu mnpesbimano 38,4+7,9%. YV 31,2% mnanueHTtoB
PETHCTPUPOBAIMCH HOYHBIE SIMM30/bI TUTEpriukemuu, a y 18,5% wnabmrogancs
(heHOMEH «yTpEHHEU 3apu», XapaKTEPU3YIOIIUNCS MOBBIIICHUEM TJIMKEMHUH B PAHHUE
YTPEHHHUE YacChl.

[Ipu naGopaTOpHOM HCCIICIOBAHUU BBISIBICHO CHUIXKEHHME HOYHON CEKpeluu
MeJIaTOHWHA y OOJIBIIMHCTBA ManueHToB. CpeHui ypOBEHh MEJIATOHMHA B CITIOHE B
22:00 coctaBua 12,6+3,4 nr/mJ, B 02:00 — 18,9+4,1 nr/mJ1, 4T0 OBUIO JOCTOBEPHO
HIKE pedepeHCHBIX 3HAYCHUH JIsl JaHHOW BO3pacTHOU rpynmbl. K yrpeHHUM yacam
(06:00) ypoBeHb ropmoHa cHmwxkaics g0 6,2+1,8 nr/mu. IlonyueHHble JaHHBIC
CBUJICTEIHCTBOBATIM O HAPYIICHUH HOPMAJIBHOTO NHMPKATHOTO TpOoduiis cekpenuu
MeJIaTOHUHA.

KoppensiunoHHbIil aHanu3 MoKa3ajdl CTATUCTUYECKH 3HAYUMYIO CBSI3b MEXKIY
YPOBHEM HOYHOTO MeEJaTOHWHA W TIOKa3aTelssMHM CHa M YIJIEBOAHOTO OOMeEHa.
CHmKeHue YpOBHA MEJIAaTOHMHA JIOCTOBEPHO KOPPEIUPOBAIO C YBEIUUYEHUEM
nateHTHOCTH 3ackinanus (I = -0,48; p < 0,01), cumwxenuem >3ppekTuBHOCTU CHA (I' =
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0,52; p < 0,01), noBblllieHHEM ypPOBHS TIMKHPOBaHHOTO remoriobuna (I = —0,46;
p < 0,05) u yBenuuenuem BapuadenbpaocTr rmmkemun (I =-0,43; p < 0,05).

[Toce Kypca Tepanuu METATOHWHOM Y TIAIIMEHTOB HAOIIOATIOCH YIIYUIICHHE
CyOBEKTUBHBIX U OOBEKTUBHBIX TTOKa3zarenel cHa. D(G(HEKTUBHOCTh CHA YBEIUYMIACH
no 82,5+5,8%, naTeHTHOCTH 3achimaHusi cHU3WiIach A0 17,3+4,6 MUHYTHI,
YMEHBIIWIOCh KOJIMYECTBO HOYHBIX NpoOyxkaeHud. OMTHOBPEMEHHO OTMEYanoch
yIy4YlIEHUE TOKa3aTeleld TIMKEMUYECKOTO KOHTPOJISA: YPOBEHb TIUKHUPOBAHHOTO
remoryioonna causuics ¢ /,9+0,8% no 7,2+0,6%, yBenuumiioch BpeMsi HaX0XKJICHUS
TUIFOKO3BI B IIEJIEBOM JIMAIIa30HE, 1 YMEHBIIUIACh BapuaOeIbHOCTh TJTUKEMUMU.

Takum o0Opa3om, MOJMyYEHHbIE PE3YJIbTAThl CBUJICTEIBCTBYIOT O BaXKHOU pOJIH
MEJIATOHWHA B PEryJAlUN IUPKAJAHBIX PUTMOB CHa U METaOOIUYECKOTO KOHTPOJIS
y HaIMEHTOB PENPOTYKTUBHOTO BO3pacTa ¢ caxapHbIM quadbeToM 2 tTuna. Hapymienue
CEeKpelMM MEJaTOHMHA aCCOIMUPYETCSs C yXYAIIEHHEeM KadecTBa CHa W
HECTaOWJIBHOCTBIO TJMKEMHH, TOTJla KaK €ro MpPUMEHEHHE CIIOCOOCTBYET
HOpMAaJIM3aluu CTPYKTYPhI CHA U YIIYUYIIIEHUIO TTIOKa3aTesel yriaeBoJHOro oOMeHa.

BuiBoabI

1. V nmamueHTOB penpoayKTUBHOIO BO3pacTa C CaXxapHbIM AUA0ETOM 2 TUMa
BBISIBJIEHA BBICOKAsi PACHPOCTPAHEHHOCTh HAPYIICHUH CHA, MPOSBISIONINXCS
CHIKeHHEM d(PPEKTUBHOCTU CHA, YBEIMYCHUEM JIATEHTHOCTHU 3aChIlaHUs, YaCThIMU
HOYHBIMU MPOOYNKIACHUSIMU U YMEHBIIICHHUEM MPOIOKUTEIHOCTH TIIyOOKUX CTaIHid
CHa.

2. Tlomucomuorpaduueckoe HCCIIEIOBAaHHE MOKa3ajo M3MEHEHHUS
APXUTEKTYPhl CHA, COMPOBOXIAIOIIMECS JIECUHXPOHU3AIMENH IUPKAIHBIX PUTMOB,
YTO CBHUIETEIbCTBYET O HAPYIICHUHM HEUPOAHIAOKPUHHOM PEryisiliik  CHa
y nauuenToB ¢ C/12.

3. Y o0cnenoBaHHBIX TAIMEHTOB OTMEUEHO CHIDKEHHWE HOYHOM CEeKpeIHH
MEJIaTOHWHA W HapylIeHHWE €ro IUPKAJAHOro Mpoduiis, YTO KOPpPEIUpyeT
C YXY/IIIIEHWEM KadyeCTBa CHA U MOBBIINICHHON BapUa0OEIhbHOCTHIO TTTUKEMHH.

4. BelsBlIeHa CTAaTUCTHUYECKHM 3HAuyMMas B3aWMOCBSI3b MEXKAY YPOBHEM
MEJIaTOHWHA, TOKa3aTeJsIMU CHAa M MapaMeTpaMy YTIeBOAHOTO OOMEHA, BKIIFOYAs
YpPOBEHb  TIJIMKUPOBAHHOTO  T'E€MOIVIOOMHA M TOKa3aTei  HEMPEepPhIBHOTO
MOHUTOPUPOBAHUS TITHOKO3BI.

5. IlpumeHeHnue MenaTOHMHAa B KOMIUIEKCHOM Tepamuud CHOCOOCTBYET
YIYUYIIEHUIO MapaMeTPOB CHA, CHUKEHUIO JATEHTHOCTU 3acChIMaHUsl, MOBBIIICHUIO
3¢ ()EeKTUBHOCTU CHA U CTAOUITU3ALMH TTTUKEMUYECKOTO0 KOHTPOJIS.
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6. IlomydeHHbIe pe3ynbTaThl TMOJATBEPKAAIOT BAXKHYIO pOJIb MeEIaTOHHWHA
B peryJsiliid [HUPKAJHBIX PUTMOB M METa0OJMYECKOro TroMeocTa3a, 4YTo
00OCHOBBIBAET 11€JIECOO0PA3HOCTh €r0 HCMOJIb30BAHMS B KOMIIEKCHOM KOPPEKIHMH
HapyluIeHUH CHa M MeTa0OJIMYECKOrOo KOHTPOJIs y TMAalUeHTOB PENpOAyKTUBHOTO
BO3pacTa C caXxapHbIM JUa0eToM 2 TUIA.
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PA3BBUTUE MO/JEJHN ONEHKA ®PUHAHCOBBIX PUCKOB
B CUCTEME OBECIEYEHUS SKOHOMHYECKOUI
BE3OITACHOCTHA

Cepreesa HUpuna AnekcaHIpoBHa

KaHJI. DKOH. HayK

HasumoBa Kcenus IMmurpueBHa

MenseneBa Kpucruna BaagumuposHa

CTYJIEHTBI CHEIUATBHOCTH « DKOHOMUYECKAsI 0€30MaCHOCThY
AOUY BO «MockoBckHil pUHAHCOBO-IOPUINYECKUAN
yHuBepcuteT MOKOA»

AHHOTanMsi: B HacTosmmid MOMEHT BpPEMEHH HJKOHOMHMKAa Poccuiickoi
denepanud  MOXKET OBITh OXapaKTEPU30BaHA KaK HAXOJAIIAsICSd B COCTOSHUH
HECTAOMJIBLHOCTH, TOJIBEPraromascs 3HAYUTEILHOMY KOJUYECTBY PUCKOB U YIPO3.
dakTOophkI, ONMPEACIIAIONINE €€ TEKYIEee COCTOSIHUE, OKa3bIBAIOT HEraTUBHOE BIUSHUE
Y Ha OTJIETIbHBIC MPEANPUATHS, CHIKAsI CTENEHb MX YKOHOMUYECKON O€30MacHOCTH.
OnuHuM u3 Takux (PaKTOpOB, MHUIIMUPYIOIIUX BO3SHUKHOBEHUE (DMHAHCOBBIX PUCKOB
B JICITEIIbHOCTH OSKOHOMHUYECKUX CYOBEKTOB, BBICTYNA€T PHUCK HACTYIUICHUS
(MHAHCOBOM HECOCTOSITEIBHOCTH, TO €CTh OaHKpoTCTBAa. Hacrosimas craThs
nocesieHa (GOPMUPOBAHUIO MOJCIH OLICHKU (PUHAHCOBBIX PUCKOB C AKIIEHTOM Ha
WHJUKATOPHl OIICHKA BEPOSTHOCTH HACTYIUICHHS OaHKPOTCTBAa OpraHU3aIlH.
B uactHOCTH, B HEl pacCMaTpUBAIOTCS OCHOBHBIE MPUYUHBI OAHKPOTCTBA, MOJEIH
OIICHKM BEPOSITHOCTH €r0 HACTYIUICHHUS, a TaKKe CIOCOObl MUHMMH3AIUHA PUCKOB,
CBSI3aHHBIX C ((JMHAHCOBOM HECOCTOSTEIHLHOCTHIO.

KiroueBble cjoBa: aMarHoCTMKa OaHKPOTCTBA, (PUHAHCOBBIE PHCKH,
(uHaHCcOBas 0€30MaCHOCTh OpraHu3alru, PUHAHCOBASI HECOCTOSITEILHOCTD.

DEVELOPMENT OF A FINANCIAL RISK ASSESSMENT MODEL
IN THE ECONOMIC SECURITY SYSTEM

Sergeeva lrina Aleksandrovna
Nazimova K senia Dmitrievna
Medvedeva Kristina Vladimirovna
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Abstract: Currently, the Russian economy can be characterized as unstable,
exposed to a significant number of risks and threats. The factors that determine its
current state also have a negative impact on individual enterprises, reducing their
economic security. One such factor triggering financial risks in the activities of
economic entities is the risk of financia insolvency, or bankruptcy. This article is
devoted to the development of a financial risk assessment model, focusing on
indicators for assessing the likelihood of an organization's bankruptcy. Specifically, it
examines the main causes of bankruptcy, models for assessing its likelihood, and
ways to minimize the risks associated with financial insolvency.

Key words: bankruptcy diagnostics, financial risks, financial security of an
organization, financial insolvency.

DOKOHOMHYECKass OE€30MacHOCTh TOCyJapcTBa HAMPSMYIO  3aBHUCHT  OT
CTaOMJIBHOCTH  (PMHAHCOBOM ~ CHUCTEMbl W YCTOMYMBOCTH  MPEANPHUATHIA,
GYHKIMOHUPYIOIUX B ee pamkax. OJHAKo CYIIECTBYIOIIAsS AKOHOMHYECKAs
HECTAOWJIBbHOCTh MHUIIMUPYET BOZHUKHOBEHHME PA3HOTO pojia (PMHAHCOBBIX PHUCKOB,
KOTOpPBIE YTIPOKAIOT YCTOMYMBOMY PA3BUTHIO TIPCANPHUATHNR W BBIMOJTHEHUIO
BO3JIO)KCHHBIX HAa HUX (PUHAHCOBBIX 00s3aTeNbCTB. (DUHAHCOBBIE PUCKH MOTYT
BO3HHMKATh B CHJTy H3MCHCHHSI KOHBIOHKTYPBI PhIHKA, HEAP(HEKTUBHOTO yIPABIICHUS
aKTUBaAaMU U 00s3aTeIbCTBaMU, (PAKTOPOB BHEIIHEH MaKpOCPEIbl U HapyIIEHUS
SKOHOMMYECKON O€30MaCHOCTH.

Cucrema SKOHOMHYECKOW 0€30MacHOCTH JHO00T0 XO03SHUCTBYIONIETO CyObeKTa
BKJIFOYACT B Ce0S MEXaHWU3MBl 3alUTHl OT BHYTPEHHUX M BHENIHUX YIPO3,
obecrieueHre yCTOMUYUBOCTA (PMHAHCOBBIX MOTOKOB M COXPAHHOCTh MIPUHAITICKAIIINX
eMy akTHBOB. Ee 3(QdeKTHBHOCTP BO MHOTOM OIpPEAESCTCS KadyeCTBOM CHCTEMBI
ynpaBieHus (UHAHCOBBIMU puckamu [1]. DuHAHCOBBIE PUCKU TMPOSBISIOTCS
B Pa3IUYHBIX (hOpMax, UX OCHOBHBIC BHJIBI IIPEICTABIICHBI HA pUCYHKE 1.

dunancoBbie
pHUCKHU
| | | |
o o PHUCK IOTEPH
KPEAUTHBIN o onepanOHHbIN pHUCK o
BIHOYHBINA PUCK (uHaHCOBOMU
pHUcK pHUck JIMKBUIHOCTH o
YCTOMYHMBOCTH

Puc. 1. OcHoBHBbIE BUIBI (PMHAHCOBBIX PUCKOB B 1eATEJIbHOCTH NPEANPUATHS
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Cpenu mpeAcTaBIEHHBIX BbIIMIE BUIOB (DMHAHCOBBIX PHUCKOB 0CO00OE MECTO
3aHUMAeT PHUCK OaHKPOTCTBA, KOTOPBIA MOXKET NPHUBECTH K 3HAYUTEIbHBIM
HKOHOMUYECKUM TOTEPSIM U HAHECTH YIIepO pemyTaluu, yrpokas 3KOHOMUYECKON
0e30macHOCTH XO3SIUCTBYIOLIEro cyobekTa [2]. B aTux ycnoBusix paspaboTka H
BHenpeHue d(PPEKTUBHBIX MOJEIECH OICHKA (DPUHAHCOBBIX PHUCKOB, BKITFOYAIOITHX
UHIMKATOPbl OAaHKPOTCTBA, MPUOOPETAET 0COOYIO AKTYyaIbHOCTb.

HecocrositenbHOCTh (0aHKPOTCTBO) OpraHM3aliii — 3TO COCTOSIHUE, TpU
KOTOPOM OHa CTaHOBUTCSI HE B COCTOSIHUM BBIMOJHSATH CBOU (DUHAHCOBBIC
oOs3aTenbcTBa [3]. BaHKPOTCTBO MOXKET OBITh BBI3BAHO MHOKECTBOM (PAKTOPOB,
COBOKYITHOCTb KOTOPBIX CUCTEMAaTU3UpPOBaHa Ha PUCYHKE 2.

DKOHOMUYECKUE KPUZUCHI
Konebanune BaIrOTHBIX KYpCOB
VI3MeHeHHe MPOLEHTHIHX CTABOK

MakposKOHOMUYECKHE
OJICMCHTBI

Ycunenue KOHKYpeHITUU
PeiHOYHBIE (haKTOPBI W3MeHeHne MoTpeOUTEIbCKOTO CIIpoca
TexHomornueckue MHHOBALUU

Bremnue
(akTopsl

W3meHeHus 3aKOHOIaTEIbCTRA
[IpaBoBbIe pakTOpHI Hanorosas nonutuka
IIpaBoBbIE pHUCKH

Huzkas penTabenbHOCTh
Jeduuut 060pOTHBIX cpencTB
OTpunaTeTbHBINA JCHEKHBIA TTOTOK

dunaHcoBbIe
IIOKa3aTelu

OTCyTCTBHE CTPATETHYECKOTO IIAHUPOBAHUS
HenocraTouHslil KOHTPOJIb PUCKOB
Crnabast cuctema ynpaBieHUs

BHyTpennue VYnpasneHueckue
(akTopsl (dakTopsl

Ycrapesuee 000pyJ0BaHUE U TEXHOJIOTUU
Hwuzkas mponsBoaTETFHOCTH
[Tpobnemsl ¢ KauecTBOM

OnepaimoHHbIe
(hakTopbI

Puc. 2. ®akTopbl BOSBHUKHOBEHHS PUCKA 0AHKPOTCTBA OPraHU3 AU

ObecnieueHre SKOHOMUYECKON 0€30MaCHOCTH OpraHu3aluu TpeOyeT co3AaHus
CUCTEMbl MOHMTOPHUHIA PHUCKOB C IMPEBEHTHUBHBIMU MEpaMH M OIEPaTUBHBIM
pearupoBaHHEeM Ha YTrpo3bl. DTO Ba)XHO NJIS MEHEKEPOB M AHATUTHKOB, YTOOBI
BBISIBJISITH YTPO3bI, MPEAOTBpAIaTh KPU3UCHI U 3alIUINATh (PUHAHCOBYIO CHUCTEMY.
CyiecTByeT MHOXKECTBO MOJIeNeil, UCIONb3YEeMbIX ISl OLEHKH PUCKOB, CBSI3aHHBIX
C HACTYIUICHHEM (PMHAHCOBOM HECOCTOSITEILHOCTH OpraHU3aluu. XapaKTepUCTHKA
OCHOBHBIX M3 HUX NpejicTaBiieHa B Tabmue 1.
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Taoauna 1

OcHoBHBIE MO/J€/JIH OICHKH PUCKOB HACTYIIJICHUSA (l)HHﬂHCOBOﬁ

HECOCTOSATEILHOCTH Opranu3amnum [4]

Haumenosaunue
MOJIEIN

Kpatkas xapakrepuctuka

Monenp AnsTMaHa

Knaccuueckast Moziesb, OCHOBaHHAs Ha (PMHAHCOBBIX
K03 PUIIMEHTaX, XapaKTEPU3YIOIIUX JTUKBUIHOCTD,
PEHTa0eNbHOCTh U CTPYKTYPY KaluTaia

Mopens Tadduepa

CoBpeMeHHas METOAMKA ITPOTHO3UPOBAHUSI OAaHKPOTCTBA,
pa3paboTaHHast 1Jis YCJIOBUNA PHIHOYHOW SKOHOMUKH.
OcHoBaHa Ha YeThIpex (PUHAHCOBBIX NOKA3aTENSX:
peHTa0eIbHOCTh 00OPOTHBIX aKTUBOB; KO (PUIIEHT
JUKBUHOCTH; A0JS 0053aTENbCTB B 1ACCUBAX;

K03 puIeHT 000paYMBaEMOCTH 3a11acoB

Mogens busepa

KOMILJIEKCHAsI METOJIMKA aHalin3a (PUHAHCOBOTO COCTOSTHUS
MIPEANPUATHS, OCHOBaHHAS Ha TISATH KITIOUEBBIX IMOKA3aTEIAX:
koa(duienT busepa (oTHOIIEHHE TPUOBLITU K
3aJI0JIKEHHOCTH ); KOA(PULIMEHT TEKYyIIeH TUKBUIHOCTH;
KO3 UIIMEHT MOKPBITHS aKTHBOB COOCTBEHHBIMHU
cpeacTBaMu; KOAQPUIMEHT 000paUUBAEMOCTH aKTUBOB;
pEHTa0eTbHOCTh AKTUBOB

Nuaukatopsl

HACTYIUICHUSA OaHKPOTCTBA IIPEACTABISAIOT co0oit

KOJIMYCCTBCHHLIC 1 KAYCCTBCHHBIC ITIOKA3aTCJIN, ITO3BOJIAIOIIUC OICHUTb BEPOATHOCTDL

(MHAHCOBOW HECOCTOSITEIBLHOCTH MPEANPUATUS W KIacCU(UIHUPyEMble HA BHUJIBI,

MPUBEJCHHBIE HA PUCYHKE 3.

KoadpumnmeHTs! TMKBUAHOCTH (TEKYIIast TUKBUIHOCTH)

Koaddummentsr  pentabenbHOCTH  (peHTAOETHHOCTD
aKTHUBOB, pEHTA0ENbHOCTh COOCTBEHHOTO KarnTaa)

Koadpdunments ¢buHaHCOBOM YCTOWYHUBOCTH
(COOTHOIIICHHE 3a€MHOTO U COOCTBEHHOTO KaIUTAala)

Puc. 3. OcHOBHbIE HHIUKATOPBI HACTYIUIEHHS] 0AHKPOTCTBA OPraHU3anuH [S]
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AHanu3 HWHIUKATOPOB OAHKPOTCTBA B COBOKYIHOCTH C JOMOJHUTEIHHBIMU
napaMeTpaMM MOTYT OBITb HMHTETPUPOBaHbl B CHCTEMY OLICHKHM PHCKOB
HSKOHOMUYECKOTO CyOBEKTa, TO3BOJIASA BBIABUTH MOTEHIUAIbHBIE YTPO3bl H
c(OpMHUPOBATH CTPATETUI0 UX MUHUMH3ALUH, JJIs1 YETO MOXKET ObITh MCIOJb30BaHa
COBOKYIIHOCTh NPHUBEACHHBIX Ha PpUCYHKE 4 HWHCTPYMEHTOB YIIPaBJICHUS
(MHAHCOBBIMU PUCKAMHU.

r

* ONTUMHU3AIMSA BCEX TMPOIECCOB IS

VYipasieHue 3aTparamMu
CHW)KEHUS U3JIEPKEK

* PEeryisipHbI  aHanmu3  (QUHAHCOBOTO

®uUHAHCOBOE
COCTOsSIHUA u IMPOrHO3UPOBAHUC
MJIaHUPOBAHUE o
Oyaylux mokasaresuei )
\
* UCIOJb30BaHHE (UHAHCOBBIX
CrpaxoBaHU€ PHCKOB WHCTPYMEHTOB  JUIi  3allUTBl  OT

HCMMPECABUACHHBIX 00CTOSTEIILCTB )

.
Puc. 4. UHCTpyMeHTBI yNIPaBJeHUs (PHHAHCOBBIMU PUCKAMH

Mopnenu oreHkr (DUHAHCOBBIX PUCKOB M WHIUKATOPHl OAHKPOTCTBA CITyXaT
BOKHBIM HMHCTPYMEHTOM B CHCTEME JKOHOMHYECKOW OE30MacHOCTH, ITO3BOJISS
PEIINTH CIETYIONINE 3a7a41 €€ 00eCTICUCHNUS

— paHHee BBISIBJICHUE YIPO3 (PMHAHCOBOW YCTOMYHUBOCTH;

— TIPUHATHE IPEBEHTUBHBIX YIIPABICHUCCKUX PEIICHHIM;

— CHIDKEHHUE BEPOSITHOCTU (DMHAHCOBBIX TIOTEPH;

— TIOBBIIICHHUE JOBEPHS CO CTOPOHBI HHBECTOPOB U KPEIUTOPOB.

B 3akmioueHme MOXXHO OTMETHTh, YTO TPUMEHEHUE XO3SHCTBYIOIIUM
CyOBEKTOM CHCTEMHOTO W KOMIUICKCHOTO TIOJIX0/1a K YIIPABJICHUIO BO3HUKAIOIINMH B
€ro JesATEeIbHOCTH (PMHAHCOBBIMH PUCKAMH, OE3YCIIOBHO, MOJIOKHUTEIBHBIM 00pa3oM
BIIUSCT HA YPOBEHb €ro DKOHOMHYECKOW Oe3omacHocTH. Hammume cuctemsl
YIPaBICHUS (UHAHCOBBIMU pUCKaMH MO3BOJISIET 3a0J1aTOBPEMEHHO
UICHTU(UIUPOBATh TPH3HAKK (UHAHCOBOW HECOCTOSTEIBHOCTH, YXY/AIICHHUE
(DMHAHCOBOTO COCTOSHUSI OpTraHHW3aldd, ocjablieHne €€ PHIHOYHBIX IMO3UITHH,
npecTaBIsAoNIe co00i Hanbosee pacipoCTpaHEHHbIE BUJIBI YTPO3 YKOHOMHYECKOU
0€e30MmacHOCTH 0001 KOMMEPUECKOH OpraHn3allnu.
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CUCTEMA MEXAHU3MOB I'OCYJIAPCTBEHHO-YACTHOI'O
MMAPTHEPCTBA VIS YCTOHUYHMBOI'O COILIUAJIBHO-
IKOHOMMUNYECKOI'O PABBUTHUA PETUOHOB

MaronoB BiaaguMup AjteKcaHApOBUY
acCIUpaHT
Poccuiickuii yHUBEPCUTET KOOTIEpALIUU

AHHOTanmMsi: B mOpencraBIeHHOM — UCCIENOBAHUM  OCYIIECTBISIETCS
KOHUECNTYAJIU3allMsl W CUCTEMHBIM  aHAIW3  APXUTEKTOHHKA  MEXAaHU3MOB
rocyjapcrBeHHo-uacTHoro naptaepcera ([UII) kak meTrepMUHAHTHI TOCTyHATEIbHOMN
JTUHAMUKA ¢ OOECHEeYeHUs] CYBEPEHUTETAa COLUAIBHO-DKOHOMUYECKUX CHUCTEM
PETHOHAIBHOTO YPOBHA. ABTOPOM 00OOCHOBBIBAETCS TUIIOTE3a O TOM, YTO B YCIOBUSX
TypOYJIEHTHOCTH BHEITHEN Cpe/ibl U (UCKATBHBIX OrPaHUYEHUHN MyOJIMUYHO-TIPABOBBIX
oOpa3zoBanuii, uMIUieMeHTanus  npoektoB  [UIl  tpanchopmupyercs  u3
AJPTEPHATUBHOTO MHCTPYMEHTA IIPUBJICYEHUS WHBECTUUMHA B MAaruCTpajbHbIN
IpaiiBep peanu3anuy HHOPACTPYKTYPHOTO MOTECHIINANIA TEPPUTOPHIA.

Oco0oe BHUMaHHE aKIEHTUPYETCS Ha IBOJIIOIMN MHCTUTYIIMOHAIBLHON CpPEeIIbI
U MYJIbTUIUIMKATUBHBIX A(QeKTax, BO3HUKAIOIMIUX IPU KOHBEPICHIMU PECYpPCOB
rocyJlapcTBa U MpeINPUHUMATEILCKOTO cekTopa. B paboTe neTaibHO pacKphIBAIOTCS
WHCTUTYUHOHAIBHBIE JIOBYIIKM W TPAH3AKIHOHHBIE W3JACPKKHU, COMPSHKEHHBIC
C pacrnpeliesIcHUeM PUCKOB, creluduKainueil npaB cCOOCTBEHHOCTH U MEXaHU3MaMHU
BO3BpaTa YaCTHBIX MHBECTULMM B JOJTOCpOYHOM nmepuone. Ha ocHoBe
PETPOCIIEKTUBHOIO  aHajv3a KOHIIECCHOHHBIX  COTJIAIIEHUHM W KOHTPAKTOB
KU3HCHHOTO  MHKJIa  (QOPMYITUPYIOTCS  TMPEMIOKEHUS MO0  ONTHUMHU3AINU
PETYJSTOPHOTO TOJSI M BHEAPEHUIO AJanTUBHBIX MojeNeld COPpUHAHCHUPOBAHWS,
KOppENUpPYMUX ¢ neisiMu ycrounsoro pazputus (LUYP). [enaercs BoiBOA O TOM,
YTO CHHEPTUsi TOCYJAPCTBEHHOIO CTPATETUPOBAHUS W YACTHOW WHUILIMATHBBI
CrocoOHa HUBEJIMPOBATh MEXKPETHOHAIbHbBIE JUCITPONOPIUA U OOECIICUUTh MEPEXO0/
K MHKJIFO3UBHOMY POCTY.

KuaroueBble ciaoBa:  rocynapcTBeHHo-uacTHoe — maptHepctBo  (I'UI),
WHCTUTYUHOHAIbHAS 3KOHOMMKA, PETMOHAIBHOE Pa3BUTHE, YCTOWYHMBOE Pa3BUTHE,
WHOPACTPYKTYpHBIE HMHBECTUIIMH, KOHIIECCHOHHBIE MEXaHH3MBbI, COIHUAIBHO-
AKOHOMUYECKas MOJINTHUKA, TuBepcupUKaIms PHCKOB, MEKCEKTOPHOE

B3aNMOJEHUCTBUE, SKOHOMUYECKUN CYyBEPEHUTET PETUOHA.
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A SYSTEM OF PUBLIC-PRIVATE PARTNERSHIP MECHANISM S
FOR SUSTAINABLE SOCIO-ECONOMIC DEVELOPMENT
OF REGIONS

Mayunov Vladimir Alexandrovich

Abstract: The presented research provides a conceptualization and system
analysis of the architectonics of public-private partnership (PPP) mechanisms as
determinants of progressive dynamics and ensuring the sovereignty of socio-
economic systems at the regional level. The author substantiates the hypothesis that
in the conditions of the turbulence of the external environment and fiscal constraints
of public law entities, the implementation of PPP projects is transformed from an
alternative tool for attracting investments into the main driver of the realization of the
infrastructural potential of territories.

Particular attention is paid to the evolution of the institutional environment and
the multiplicative effects that arise from the convergence of government and business
sector resources. The paper details the institutional pitfalls and transaction costs
associated with risk allocation, property rights specification, and long-term private
investment return mechanisms. Based on a retrospective analysis of concession
agreements and life-cycle contracts, proposals are formulated to optimize the
regulatory field and introduce adaptive co-financing models that correlate with the
Sustainable Development Goals (SDGs). It is concluded that the synergy of public
strategizing and private initiative is capable of leveling interregional imbalances and
ensuring the transition to inclusive growth.

Key words. public-private partnership (PPP), institutional economy, regional
development, sustainable development, infrastructure investments, concession
mechanisms, socio-economic policy, risk diversification, intersectoral cooperation,
economic sovereignty of the region.

B ycnoBusx sckanainuy MakpodKOHOMUYECKONW HECTAOMIBHOCTH U UCUEPITaHUS
nmoTeHIMana (HaKTOPOB HSKCTEHCUBHOTO HJKOHOMHYECKOTO POCTa TPHOPUTETHOE
3Ha4YeHUE MpUOoOpeTaeT MpodieMaTika HUMIUIEMEHTauuu S()PEKTUBHBIX MOMACIEH
myOJIMYHOTO  YNpaBIEHUS, OPUEHTHPOBAHHBIX HAa MOOWIHM3AIMI0O DHJIOTCHHOTO
MHBECTULIMOHHOTO MOTEHIIMANIa CyOHAMOHATBHBIX TEPPUTOPUATIEHBIX 00pa30BAHMM.
B 1aHHOM KOHTEKCT€ MHCTUTYT IrOCYAapCTBEHHO-YAaCTHOIO MapTHEPCTBA (nanee —
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['UIl) no3ummoHupyercss He Kak (aKyJaIbTaTUBHBIA HMHCTPYMEHT (DUCKAIBHOU
HOJIUTUKH, @ KaK CUCTEMOOOPA3yIOIUi 3JEMEHT BOCIPOU3BOJICTBEHHON CTPYKTYpPBI
PErMOHAJbHON  SKOHOMHMKH, OOECHEYMBAIOIIMNA  KOHBEPI€HLHUIO  HMHTEPECOB
rocy/apcTBa M Kanurajia B cepe IpOou3BOJCTBA OOIIECTBEHHBIX OJIar.

Nedbuuaunms «mexaamsm [UIl» B pamkax HWHCTUTYIHOHAIBHOTO IOAXOAA
TPaKTyeTCs KaK COBOKYNHOCTh (POPMalbHBIX U HE(POPMAIbHBIX MPABUI, a TaKXKe
OpraHU3alMOHHO-3KOHOMHUYECKHUX poLEyP, OMOCPEAYIOIINX nporecc
B3aUMOJEUCTBUSI MyOJUYHO-TIPABOBOIO OOpPa30BaHMUS M YAaCTHOIO KOHTpareHTa Ha
BCEX CTAIUAX JKU3HEHHOTO IHMKJIa HWHBECTHLIMOHHOIO mpoekTa. llomumopdusm
JaHHBIX MEXaHU3MOB OOYCIIOBIEH HEOOXOJMMOCTBIO aJalnTalud K OTpacieBOu
cnequ(puKe, YPOBHIO MHCTHUTYLHMOHAIBHOW 3pEIOCTH PETUOHAIBHOW Cpelbl U
KOH(UTypalu pacnpeesieHus: pUCKOB MeX Ay naptHepamu [ 1].

C mo3uuuii CUCTEMHOTO aHanu3a (YyHKUMOHAIbHAs CTPYKTypa MEXaHU3MOB
['YIl  nmomnexut nuddepeHuumanu Ha  CIEAYIOUIME  aBTOHOMHBIE, HO
B3aUMOCBSI3aHHBIE OJIOKHU:

KoHTpakTHO-IpaBOBOM MOJYJIb (MHCTUTYLIMOHAJIbHAS MaTpuLa):
JNETEPMUHUPYET HOPMATHUBHYIO 0a3y B3aUMOJIEWUCTBHS, CHEUUPUIMPYET MpaBa
COOCTBEHHOCTH Ha CO37aBaeMble OOBEKTbl M PErJaMEHTHPYET MPOLEAYpPbI
pa3penieHusl MOTEHUUANbHBIX KOH(JIMKTOB. BapuaTWBHOCTh KOHTPAKTHBIX (opm
(xonmeccust, cormamenre o I'UIl, xonTpakT sku3HeHHOro Iwkiaa, BOT/BOOT-
MOZIeNIi) 00ecreurnBaeT BO3MOXHOCTh HOPUAMYECKON (UKCAMM aCUMMETPUYHOIO
pacnpezesnieHuss 00s3aTeNbCTB M aJalTallud TPAH3aKIMOHHBIX H3JIEPKEK K
napameTpaMm KOHKPETHOTO MPOEKTA.

OUHAHCOBO-UHBECTULIMOHHBI MOAYJIb (MEXaHW3M aJUIOKALMK KaluTaa):
penpe3eHTyeT CcOo0OMl KOMIUIEKC HWHCTPYMEHTOB (OPMHUPOBAHUS JOJTOCPOUYHBIX
NACCUBOB M ONTHMU3AIMUA CTPYKTYphl KamuTala NpPOeKTHOW kommanuu (SPV).
Bxmrouaer  Metomel  mpoektHoro — ¢uHancupoBanus  (limited/non-recourse),
MEXaHU3Mbl CyOCHAMpPOBaHUS (KalMMTaJbHBIA TpaAHT, IJIaTa 3a JOCTYMHOCTh) U
MHCTPYMEHTBl JIOJTOBOrO (DMHAHCUpPOBaHUS (MHPPACTPYKTYypHbIE OOJIUTALINH,
KPEIUTHBIE JIMHUM C Y4YacTUEM HHCTUTYTOB pa3BUTHs). KIIOYEeBBIM acreKToM
ABJIsieTCsl o0ecneyeHre 0aHKaOeIbHOCTU MPOEKTA U CHUKEHUE areHTCKUX U3/EepPiKEK
[2].

Opranu3alMoOHHO-YIPABICHYECKUN MOIYNb (MEXaHU3M aJUIOKAllUd PUCKOB U
KOMIIETEHLIUI): 0a3upyeTcsi Ha MPUHLMIIAX MAaTPUYHOIO YIPABJIEHUS U MPOEKTHOIO
aaMuHHCTpUpoBaHus. Ilpenmonaraer ¢opManus3anuio MPOLECCOB MOHUTOPHHIA
nenesbix nokazatenet (KPI), koppenupyronmx ¢ kpurepusimu ESG (s3xonorundeckue,
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COLIMAJIBHBIE M YIPABICHUYECKUE ACMIEKThI) U MHIAUKATOPAMU YCTOMYMBOTO Pa3BUTHS.
Peanmusyer (QyHKIMIO TIepepacnpencsieHus]  OMEPAlMOHHBIX  PHUCKOB  (PUCKH
IIPOCKTUPOBAHMSI, CTPOUTEIBCTBA, OKCIUIyaTalldd) HAa CTOPOHY, CIIOCOOHYIO
YIPABJISTH UMU C MUHUMAJIbHBIMH U3AEPKKAMHU [3].

NHTerpaTuBHOE B3aWMOJCHCTBUE BBIIICYKA3aHHBIX MOIYJEH TE€HEPUPYET
CUHEpreTuyeckuii 3PQeKT, BhIpaXaOUUics B TpaHCHOPMALMM PETUOHAIBHON
HKOHOMHUYECKON CUCTEMBbI. ODMIIUpUYECKas BepUPHUKALUS PE3yJbTaTOB BHEIPECHHUS
mexann3MoB ['UII mo3BoisieT KOHCTaTUPOBATh UX BIUSHHE Ha!

[ToBbilIEHNE MAapaMETPOB PE3UIBEHTHOCTH PETMOHAIIBHOTO OIOJKETa 3a CUeT
auBepcU(UKAIIMM  HWCTOYHUKOB  ()MHAHCHUPOBAHUS  KalUTaJIbHBIX  3aTrpaT U
CO(pMHAHCUPOBAHUS CO CTOPOHBI YACTHOTO CEKTOPA;

NuTeHcudukanuo HHPPACTPYKTYPHOTO OCBOEHHS TEPPUTOPUU  ITyTEM
MIPEOJIOJICHHUS] HHBECTULIMOHHBIX Pa3pbIBOB (MH(PACTPYKTYPHBIX JOBYLIEK);

MMIuieMEHTaluI0 TPUHLUIOB L[UPKYJISIPHOM 3KOHOMUKH M 3KOJOTHYECKOU
0€30MacHOCTH B paMKax peaju3alud KaluTalOeMKHUX IPOEKTOB, O0JIaJaroLInX
MMOTEHIIMAIBHBIMH dKCTepHAIBHBIMU 3¢ dexTamu [4][5].

Pe3toMupyst  BBIIEH3IIOKEHHOE, CIEAYeT  3aKIIYWTh, YTO CHCTEMa
mexanu3moB ['UII npencraBnser coOoi CIOXHBIA MHCTUTYIIMOHATBHBIN KOMILIEKC,
JNETEPMUHUPYIOIIMNA  MapaMeTpbl  HMHBECTHIIMOHHOTO  KJIMMara M  KadyecTBO
nyOJMYHOrO  yNOpaBlIeHHsT Ha CyOHalMOHAJIbHOM YypoBHe. Ee nanbpHeliee
COBEPILIEHCTBOBAHHUE JIGKUT B IUIOCKOCTH YIAyOJEHUs TEOPETHUYECKUX MOjelen
OLICHKM OOIIEeCTBEHHOW A()@PEKTUBHOCTH W pa3pabdOTKM aJaNTHUBHBIX METOAMK
KBaHTU(PUKAIIUU COIMATbHO-IPKOHOMUUYECKUX 3 (PEKTOB, FTEHEPUPYEMBIX B IIpoIiecce
peanu3alnuy NapTHEPCKUX MPOEKTOB.
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COBEPHIEHCTBOBAHUE ®UHAHCOBOI'O IINTAHUPOBAHUA
B OPTAHU3ALIUAX I'ASOCHABKEHUSA

Yyiiko AHHA AJIEeKCaHAPOBHA

CTYAECHT

Hayunslii pykoBoauTenb: OcunoBa Ajiia AjieKCaHAPOBHA
JOLEHT, K.D.H.

OI'bOY BO «PAHXul'C npu Ipe3uaenre POy,

J1anpHEBOCTOYHBIN MHCTUTYT YIPABICHUS

AHHOTanmMsi: B crarbe  paccMarpuUBarOTCS  AKTyalbHbIE  BOMIPOCHI
COBEPIICHCTBOBaHUsI ()MHAHCOBOTO IJIAHUPOBAHUSI B OpPTraHU3alMUsIX Ta30CHAOKEHUS
B YCJOBHUSIX COBPEMEHHOM 3KOHOMHYECKOW PEATbHOCTU. ABTOPOM BBIJICJICHBI
KJIACCUYECKHE po0IeMbl (buHAHCOBOTO IJIAHUPOBAHUS, CBSI3aHHBIC
¢ Hed(PPEKTUBHOCTHIO BHYTPEHHETO YIIpaBieHUsI (HECOBEPIICHCTBO ydeTa, ciiadas
aBTOMATH3allMs, YCJIOBHOCTh OIOPKETUPOBAHUS M [Ip.), a TaK¥KE COBPEMEHHBIC
BBI3OBBI, OOYCJIOBJICHHBIE BBICOKOM HEOIPEACICHHOCTHIO BHEIIHEH  Cpelbl,
nudpoBU3aIKel SKOHOMUKA W BHeapeHueM npuHiunoB ESG (9kosoruueckass u
COLIMAJIbHAsI OTBETCTBEHHOCTh, KAYECTBEHHOE KOpHOpaTUBHOE yrnpasieHue). Ocodoe
BHUMAHUE YJIEJICHO BO3MOXXHOCTSM UCIIOJb30BaHUsI (PUHTEX TEXHOJOTUA —
0JI0KueliHa, UCKYCCTBEHHOTO MHTEIUICKTA, OOJIBIINX JAaHHBIX U aBTOMAaTU3UPOBAHHBIX
CUCTeM — ISl TIOBBIIICHHS TOYHOCTH, CKOPOCTH U THOKOCTH MPOLIECCOB
rmiaHupoBanus. (OOOCHOBaHa HEOOXOAMMOCTh IMEpPEXofa Ha OTEUYECTBEHHOE
nmporpamMmMHoe obecrieueHrne, B 4acTHoctu Ha matdopmy 1C, B COOTBETCTBUH
c TpeboBanusamMu Munnmdpsl. PaccMoTpensl HampaBieHuss uHTerpanun ESG-
KpuTepueB B (DMHAHCOBOE IJIAHUPOBAHME: yIpaBiieHHe (MHAHCOBBIMH PECypCami,
3aTparamMu, JCOUTOPCKOM M KPEAUTOPCKOM  3aJ0JDKEHHOCTBIO, a  TakXKe
CTpaTermyeckoe IUIAaHUPOBAaHUE B XOJJUHIOBBIX CTpPYKTypax. CnenaH BBIBOJ O
L[EJIECO00PA3HOCTH KOMIUIEKCHOTO MOJIX0/1a K MOJIEPHU3ALIMHA CUCTEMbI (DMHAHCOBOTO
IJIAHUPOBAHMS C YUYETOM OTPAC/IeBOM ClIEU(PUKU U COBPEMEHHBIX TCHACHITUH.

KiaoueBbie  cjoBa:  (¢GuHAHCOBOE  IUIAHUPOBAHUE,  Tra30CHAOXKEHUE,
OromxetupoBanue, Quarex, uudposuzanus, ESG-kpurepun, o0TeUECTBEHHOE
nporpaMmHoe  obecneuenune, 1C, ympaBiaeHue — 3arpaTamu, JAeOUTOpCKas

3aJ10JDKCHHOCTD, CTPATEIrMYCCKOC IIJIAHUPOBAHUC.
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IMPROVING FINANCIAL PLANNING
IN GASSUPPLY ORGANIZATIONS

Chuiko Anna Aleksandrovna
Scientific adviser: Osipova Alla Alexandrovna

Abstract: This article examines current issues related to improving financial
planning in gas supply organizations in the current economic environment. The
author highlights classic financial planning issues related to ineffective internal
management (poor accounting, weak automation, arbitrary budgeting, etc.), aswell as
contemporary chalenges stemming from the high uncertainty of the external
environment, the digitalization of the economy, and the implementation of ESG
principles (environmental and social responsbility, high-quality corporate
governance). Particular attention is paid to the potential of using fintech technologies
— blockchain, artificial intelligence, big data, and automated systems — to improve
the accuracy, speed, and flexibility of planning processes. The article substantiates
the need to transition to domestic software, in particular the 1C platform, in
accordance with the requirements of the Ministry of Digita Development,
Communications, and Mass Media. The article considers areas for integrating ESG
criteria into financial planning: management of financial resources, costs, accounts
receivable and accounts payable, as well as strategic planning in holding structures. A
conclusion is reached on the feasibility of a comprehensive approach to modernizing
the financial planning system, taking into account industry specifics and current
trends.

Key words:. financial planning, gas supply, budgeting, fintech, digitalization,
ESG criteria, domestic software, 1C, cost management, accounts receivable, strategic
planning.

B HacTosiiee BpeMsi pOCCHMCKHE KOMIIAHWMM BCEX OTpACieid, B TOM YHUCIIEC U
ra3ocHa0eHusl, B Mpolecce (PUHAHCOBOrO TUIAHUPOBAHUS CTAIKUBAIOTCS C PSIIOM
mpoOiieM, KOTOpbIE  MOXHO  pa3feiduTh Ha  KJIACCHYCCKHE,  BbI3BaHHBIC
Hed(PhEeKTUBHBIM  yMNpaBJICHUEM  KOMIIAHWH, U  COBPEMEHHBIC, CBSI3aHHBIC
C U3MEHEHUEM BHEIIHEN CPEJIBL.

K kmaccuyeckum mpobGiemaM (UHAHCOBOTO IUIAHUPOBAHUS MOXXHO OTHECTH
CIEYIOLINE:
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— «HECOBEPILEHCTBO CUCTEMBI OYXTalITEPCKOTO y4eTa U HAJIOT000I0KEeHHUS,

— HerpaMmoTHas MOCTaHOBKa lieJiel pyKOBOJCTBA,

—  YCJOBHBIM XapakTep mpoiiecca 010 KEeTUPOBAHUS,

— OTCYTCTBHE BO3MOXKHOCTH (PMHAHCUPOBAHUS HOBBIX ITPOEKTOB,

— CIJIO)KHOCTH C aBTOMaTH3aIlel yuera,

— OTCYTCTBME TOJHOM  uWHMoOpMaimuu 00  OCHOBHBIX  MapameTpax
JEeATENBHOCTH NPEANPUITHS [8].

[Ipu sTOM ecnmu paccMaTpuBaTh TPOIECC OFOKETUPOBAHUS, TO OCHOBHBIC
MpOoOJIEMBI CBSI3aHBI C:

— HU3KUM YPOBHEM JI€TaIN3aluu OI0/[KETOB;

— HEJOCTaTOYHBIM BHUMAaHWEM K TIOKa3aTelnsM TeKymiehd 3¢h(eKTUBHOCTH
OTEePallUOHHON JEATENHHOCTU, H30BITOYHOMY BHUMAHHUIO K TIOKA3aTeJsIM pacxojia 1o
[IEHTpaM 3aTpar;

— HEIOCTAaTOYHOW WHTETpallud MeXAy (UHAHCOBBIM IUIAHUPOBAHUEM U
OTIePallMOHHBIM TJIAHUPOBAHUEM JCSITEIBHOCTH;

— COCTaBJIEHMEM MPOTHO30B TOJBKO B paMKax (PMHAHCOBOTO T0/1a;

—  CJIOKHBIM PYYHBIM MPOIIECCOM TUIAHUPOBAHUS, KOTOPBI MOKET JIOCTUTATh
6-8 MmecsIIeB;

— 3HAUWATCITBHBIMU  PA3IUYMAMH  JETAIM3UPOBAHHOCTH  pPEATBHBIX U
IJIAHUPYEMBIX JIaHHBIX, HEMOCIEAOBATeIbHOCTRI0O HMX pacyeToB, 4YTO HE JaeT
CPaBHUTH JaHHBIC TTOKA3ATEIIN MEXIY COOOM;

— HCIIOJIb30BAaHUEM YCTApPEBIINX METOJOB PAacuyeTOB, KOTOPBIC HE IMO3BOJISIOT
NpyU W3MEHEHUW ONpENEICHHONM YacTH JaHHBIX aBTOMAaTUYECKH HU3MEHSTh BCE
OCTaJIbHBIC TIOKA3aTelH, CBA3aHHBIC C STUMU JaHHBIMH;

— HEJI0CTaTOYHO TMOKUM IMPOIIECCOM KOPPEKTUPOBKHU MTPOTHO30B [7].

CoBpeMeHHbIe TIPOOIeMbl (PMHAHCOBOTO TIJIAHUPOBAHMS CBS3aHBI C TaKUMH
(dakTOpaMu BHEIIHEH Cpeapl, KaKk BBICOKAs €€ HEOMPEICICHHOCTh, MU(PPOBHU3AINS
POCCHICKON SKOHOMHUKH, a TaK)K€ TEHJIEHIMS K OSKOJOTH3aIMd WU COIMATIU3AINH
Ou3Heca (Tak Ha3bpIBaeMasi «3eJICHast IKOHOMUKAY).

OpHoli BaXHOW OCOOEHHOCTBIO COBPEMEHHBIX YCIOBUM XO35SHCTBOBAHUS
SIBJISICTCS] BBICOKAS! HEOMPECIICHHOCTh PRIHOYHBIX YCIIOBUH, a TaKXKe TpaHCHOpMaIHs

POCCHUICKOHN HAIIMOHAJIBHON SKOHOMHUKH B IIU(PPOBYIO.
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DTO MNPUBOAUT K  HEOOXOAUMOCTH  MCIOJB30BaHUS  MPEANPUATHIMHU
COBPEMEHHBIX HMHCTPYMEHTOB (DMHAHCOBOTO TUIAHUPOBaHWsA, CBsA3aHHBIX ¢ WT-

TEeXHOJOTUsAMH (Tabnuia 1).

Tadauua 1
TexHos0rum GpUHTEXA KAK HHCTPYMEHTHI (PMHAHCOBOI0 IVIAHUPOBAHMS
Haumenosanue XapakTeprucTUKa TEXHOJIOTHH Hcnonb3oBanue B ((MHAHCOBOM
TEXHOJIOTHUHI TUTAHUPOBAHUH
brnokyeitn [Ipo3paunas cucrema 3anucu VYnpomenue nporecca GUHAHCOBOTO
TpaH3aKLIUun IUTAHUPOBAHUS U YIIYYILIEHUE €T
MIPO3pavyHOCTH

Hcnonb3oBanue npu GpuHaHCOBOM
TJTAHUPOBAHUH KOPHOPATHUBHBIX
CTPYKTYp, TJ€ MPUCYTCTBYIOT
B3aMMO3aBHCUMBbIE ()HAHCOBBIE

IIOTOKH
I/ICKyCCTBeHHHﬁ ABTOMaTI/ISaI_[I/ISI N OIITUMH3allHA OHTI/IMI/ISaHI/IH U IMOBBIICHUEC CKOPOCTHU
HHTCIIJIICKT (bHHaHCOBLIX IIpoueccoB (1)I/IH8.HCOB01"O IUIaHUPOBAHUA
ABTOMAaTUYECKUH aHAIN3 Bo3moxHoCTh q)HHaHCOBOFO
OOJIBIINX 00BEMOB JaHHBIX MMPOTHO3UPOBAHUS, UCITIOJIB30BAHUA

CIICHApHOT'O IMoAX0Aa

bonpmme nanusie OO6paboTka 1 aHanu3 OosbuX | AKTyanuzauus nHGOpMaluu Ass
00BEMOB JJaHHBIX, B TOM UUCi€ | (PMHAHCOBOT'O MJIAHUPOBAHUS
HECTaHIapTHBIX Bo3moxHOCTB BbIsIBIEHUS (PAKTOPOB,
BIIUSIIOLIUX Ha MOKa3aTeln
(bMHAHCOBOIO MIAHUPOBAHMUS

BrisBienne TeHIeHIINN PUHAHCOBBIX

oKa3areliel
ABTOMaTI/I3I/IpOBaHHI>Ie ABTOMaTI/I3aIII/I$[ (i)I/IHaHCOBI)IX HOBBIHI@HI/IC CKOpOCTI/I U TOYHOCTHU
CHUCTEMBI MPOIIECCOB C UCTIOIB30BAHUEM (bMHAHCOBOTO TJITAHUPOBAHUS

CIICUAIN3UPOBAHHBIX CUCTEM U BI)ICBO60)K21€HI/IG BPEMCHU JIA
poOoTH3au CTPATETNYECKOI0 INIAHUPOBAHUS
CHIKEHMS pUCKa YEJIOBEYECKOTO
(haxTopa

[IpencraBneHHble BBILIE HMHCTPYMEHTHI MO3BOJISIT YJIYUIIUTh (PUHAHCOBOE
IUTAHUPOBAHKHE B OPraHU3allMsAX 3a CUET MOBBIMIEHUS 3()(YEKTUBHOCTH, YIyUIICHHUS
TOYHOCTH W TPOTHO3WPOBAHMS, CHIIKEHHS PHUCKOB M YIPOIICHHS IPOLECCOB
TUTAHUPOBAHUS (PMHAHCOBBIX MOKA3aTENEH.

Crnenyer TakXe OTMETUTb, YTO MIPOLECC LU(PPOBU3ALUKM U aBTOMATU3ALUU

(GUHAHCOBOTO IUJIAHMPOBAaHUS TaKXKe JIOJDKEH yUYUTHIBaTh, YTO, COIJIACHO
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MeTtoauueckum pekomeHaanusM MuHiugpsl, onyoaukoBaHHbIM 12 sHBaps 2024 T.
Ha caiiTe BeIOMCTBA, BCE KOMIIAaHUM C TOCY4acTHEM JOJKHBI ¢ 2025 T. HCII0JIb30BATh
OTEUYECTBEHHBIN CO(PT, B TOM YHCIIC U B PUHAHCOBOM IJIAHUPOBAHUU.

B kauectBe matdopMbl 175 pa3BUTHS HU(PPOBOM SKOHOMUKH U COBEPIIEHCT-
BOBaHMUS (PMHAHCOBOTO IUIAHMPOBAHMSI MHOTHME SKOHOMMCTHI-IIPAKTUKYU IMPEAJIAratoT
paccMoTpeTh KoMIulekcHble pernenuss Oupmbl 1C, KoTOpble MO (QYHKIMOHATY HE
ycrynatoT 3apyOexnsiM ERP-cucremaMm, KOTOphle aKTHBHO HCIHOJIB30BaJIHCh
OTE€YECTBEHHBIMU KOMIIAaHUSIMU He(TerazoBoi cepsl.

Ha nannblii MoMeHT oTtedecTBeHHas uargopma 1C mo3BomnseT 3¢(HEeKTUBHO
MCIOJIb30BaTh METObl (PMHAHCOBOI'O IJIAHUPOBAHUSI HA TAKTUYECKOM, ONIEPAaTUBHOM
U CTPaTErMYecKOM YPOBHSIX 3a CUET TMOKOCTH M MaclTabMpyeMOCTH MOJ Jt0ObIe
BUJIbl JCSITEIBHOCTH, a TAKXXE€ MCIIOJIIb30BAHME HACTpauBaeMbIX (OpM M yIOOHBIX
MEXaHU3MOB (popMupoBaHUs (UHAHCOBOM OTYETHOCTH. Ellle 0JHUM penMyIecTBOM
1C sBasieTcss BO3MOXHOCTh MHTETpAallMd C APYTUMHU IPOrPAaMMHBIMU PEIICHUSMU
NPEANpUATHS, 4YTO  MO3BOJsAET  3PPeKTHBHO  (YHKUMOHUPOBATH  €OUHOU
MH(}OPMAITMOHHON cUCTeMe KOMITaHuH [6].

Enie ogHa TeHIEeHIMs, KOTOpas yXKe MPOSBIIETCA B POCCUMCKON YJKOHOMUKE, —
ATO OJKOJIOTM3AIUs W coluanu3anus OusHeca, BHeApenue ESG-kputepues
B JIEATEIbHOCTh KOMIaHui. Takoe HampapieHue OyJeT pa3BUBAThHCS B OYIyILIEM, YTO
CJielyeT UMETh B BULy MpU (PUHAHCOBOM MPOTHO3UPOBAHUU U TUIAHUPOBAHUU.

ESG-kputepuun npeacTaBisitor coOoi:

— E (Environmental) — BausHHe OM3HECa Ha OKPYXKAKOIIYIO Cpedy, €ro
HKOJIOTU3ALMIO;

— S(Social) — coumanbHass OTBETCTBEHHOCTh OM3HECA;

— G (Governance) — npuHIMITE KOPIIOPATUBHOTO YIIPABJICHUST OU3HECOM.

B mpouecce ¢puHAHCOBOTO MUIaHMPOBAHUS Ha MPEANPUATUAX Ta30CHAOKEHUsS
yueT ESG-kputepreB MoXeT OCYIIECTBIATHCS ClIeayomuM odpazom [1]:

1) B MOJUTHKE YIPaBICHUS (HUHAHCOBBIMHU PECYpPCAMHU.

VYnpaBnenue (UHAHCOBBIMU pECypcaMu CBSA3aHO C OLEHKOW BEIUYHUHBI, a
TaKK€ CTPYKTypOM KamuTajga, pOCTOM COOCTBEHHBIX HCTOYHHKOB CPEJCTB.
HeoOxoaumo BHeIpUTh aBTOMATU3UPOBAaHHBIE CHCTEMbl MOHUTOPUHIA JIaHHBIX
MoKa3zaTesield, 4TO B CJy4ae WX CHIDKEHHUSI O KPUTUYECKHX YPOBHEH MO3BOJIUT
OTIepaTUBHO KOPPEKTUPOBATH CTPATETUH (PMHAHCOBOTO YIIPABJICHUS.

C mnosunuun ESG-kputrepueB 3TO NO3BOJUT BbICBOOOJWUTh WIM HaWTH
HeoOXouMble (PMHAHCOBBIE PECYpPCHI AJISl SKOJIOTMUYECKHX U COLMAIBHBIX MPOEKTOB
B paMKaXx CTPaTe€rMy yCTOMYMBOTO Pa3BUTUSI KOMIIAHUH.
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2) W3MCHEHHWE TIOJIMTUKU YIPABICHUS 3aTpaTaMy IPH BEICHUHM TEKYIICH
NEeSATENbHOCTH U YIPABICHUH IMPOEKTAMU, a TAKKE CUCTEMBI YIIPABICHUECKOTO YUeTa.

JlanHble U3MEHEHUs MO3BOJAT 3P(HEKTUBHEE KOHTPOJIUPOBATH (POPMUPOBAHUE
JIEHEKHBIX CPEACTB, a TakK€ HX HCIOJb30BaHUE. Takxke MoiaydeHue Ooiiee
JETANU3UPOBAHHOW  MH(pOpPMAallMd  TO3BOJUT  MPUHUMATh  CBOEBPEMEHHO
ONTUMAJIbHBIE YIIPABIECHYECKHUE PEIICHHUS.

C nosuniuun ESG-kputepueB M3MEHEHHE TOJUTUKH YIPAaBJICHUS 3aTpaTaMu
JaCT BO3MOXKHOCTh BBICBOOOIUTH (PUHAHCOBBIE pecypchl i pa3Butusi ESG-
WHULMATUB, a TaKXe YIYyYIIUTh MPO3PAaYHOCTh M KAueCTBO Y4YETa, IMOBBICUTH
KayecTBO yueTa NOTpeOJeHHUSI MaTepHAIIbHBIX PECYPCOB.

3) yXKecTodeHWe Mep II0 YIPaBJICHHUIO JEOMTOPCKOW U KPEIUTOPCKOMH
3aJI0JPKEHHOCTBIO.

PaboTa ¢ 3a0K€HHOCThIO KOMITAHUH BCETJ]a UMEET MOJIOKUTENbHBINA 3(D(PEKT,
KOTOpBIM MpPOSBISETCS B YCKOPEHHH KpYroooopora (UHAHCOBBIX pPECYPCOB
KOMIIAHWHM, CHWXEHUU TOTPEOHOCTH B UM JIONOJIHUTEIBHBIX  MCTOYHHKAX
(uHaHCUpPOBaHUS, YTO B pE3yJbTaTe MOBBINIAET (UHAHCOBYIO YCTOMUMBOCTH H
HE3aBUCUMOCTh IPEPUATHS.

C no3uumu ESG-kputepueB ymnpaBieHue 3aJ0DKEHHOCTbIO KOMITAHUU J1a€T
BO3MOKHOCTh BBICBOOOJIMBILIMECS CPEICTBA MHBECTUPOBATH MPOEKTHl YCTOMYHMBOIO
pa3Butus B pamkax ESG-nporpamm.

Cnegyer OTMETUTb, YTO B KPYIHBIX KOMIIAHHUSX MO THUIY XOJJAHUHTOBBIX
CTPYKTYp  TaKkXke  JOJDKHA  IpOBOAWUTHCA  uHTerpauuss  ESG-kputepures
B CTpPAaTEerMyecKoe IUIAHUPOBAHWE W YIOPaBJICHUE, YTO IMO3BOJUT YJIYYILIUTH
CTpaTernyeckue BUICHHE KOMIIAHUM, B TOM YHUCJIE€ U C MO3ULUU (UHAHCOBOIO
ynpasienus. C 3TON MO3UIMM CIEIYyeT BHEIPUTH MOKa3aTeau 3P(HEKTUBHOCTH Ha
ocHoBe ESG-kputepueB, a Takke BHEIPUTh NPHUHIMUIBI YCTOMYHMBOTO pPa3BUTHUSA
B CTpaTErnyecKoe MiIaHupoBaHne (PUHAHCOBOW MOJIUTUKHU XOJJUHIA.
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BJIAUAHUE AJITOPUTMHUYECKUX PEKOMEH/JATEJIBHBIX CUCTEM
HA ®OPMHUPOBAHUE MO/JHBIX TPEH/IOB B CPEJIE KOPOTKHUX
BUAEO U CTPATEI'MU NTPOJABUXEHUSA BPEH/10B

I'o:xkyneBa AHacracusi AJIeKCAHAPOBHA

CTYIEHT

Hayunslii pykoBoautenb: Asiekcanapoa Haraabs AjlekcaHapoBHA
K.3K.H., JIOLEHT

OI'AOY BO «Poccuiickuii yHUBEPCUTET APYKObI HAPOJIOB

umenu [latpuca JlymymOb»

AnHoramusi: B cratee wuccnegyercs  TpaHcopMmaius — MEXaHU3MOB
dbopMupoBaHUsT MOJBI TOJ BIUSHUEM PEKOMEHAATEIBHBIX QJITOPUTMOB KOPOTKHUX
BUJIe0. PaccmaTrpuBaeTcsi (heHOMEH, IPU KOTOPOM TPATUITMOHHBIE WHCTUTYTHI MO/IBI
(nu3aiiHepsl, KypHaibl) YCTYNAIOT POJIb 3aKOHOAATeNled LUU(POBBIM aIrOPUTMAM.
[Ipoananu3upoBaHbl MPUHIUITEI PAOOTHl PEKOMEHIATENBLHBIX CUCTEM, UX BIUSHUE HA
JU3aiiH O1CXK bl («IM3aiiH MOJT airOpUTM») U aaanTtaiuio PR-ctparteruit OpeHnoB k
yCcioBUsIM  BHpaimbHOCTH. (Ocoboe BHUMaHUE YACISICTCS KOHICMIMA «THUKTOK-
ACTETUK» (core) Kak TMPOAYKTY CHHEPTHMHM TOJIb30BATEIbCKOTO KOHTEHTa U
MalTMHHOTO 00y4YeHus. BBISBIEHBI KIIIOUE€BbIE METPUKHU YCII€Xa U PUCKHU, CBSI3aHHBIC
C QJITOPUTMUYECKON 3aBUCUMOCTBIO OPEH/TIOB.

KawueBble cioBa: peKOMEHIATeNbHBIC alropuT™bl, fashion-mapkerusr,
IU3ailH  OACXKJbl, BHUPAIBHOCTh, cOre-3cTeTUKH, PR-cTpaterun, mudposoe
MIPOJIBIKEHUE, TTOTPEOUTEIHCKOE TTOBEICHUE, KOPOTKUE BUJIEO.

THE INFLUENCE OF ALGORITHMIC RECOMMENDATION SYSTEMS
ON THE FORMATION OF FASHION TRENDSIN THE SHORT VIDEO
ENVIRONMENT AND BRAND PROMOTION STRATEGIES

Gozhuleva Anastasia Aleksandrovna
student
Scientific adviser: Alexandrova Natalia Aleksandrovna

Abstract: The article examines the transformation of fashion formation
mechanisms under the influence of the recommendation algorithms of the short
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videos. The phenomenon where traditional fashion institutions (designers,
magazines) cede the role of "trendsetters’ to digital algorithms is considered. The
principles of recommendation systems, their impact on clothing design ("design for
the algorithm™), and the adaptation of brand PR strategies to the conditions of virality
are analyzed. Specia attention is paid to the concept of "TikTok aesthetics" (cores) as
a product of the synergy between user content and machine learning. Key success
metrics and risks associated with a gorithmic dependence of brands are identified.

Key words. recommendation algorithms, fashion marketing, clothing design,
virality, core aesthetics, PR strategies, digital promotion, consumer behavior, short
videos.

B osmnoxy uudpoBoit TpaHchopmanuu pblHKa peKJIaMbl M MapKETHUHTa
TPaJAWIIMOHHBIE «3aKOHOJATEIM MOJIBI - JOMa BBICOKOW MOJIBI, TIISTHIICBBIC KYPHAJIBI
u Oaifiepbl - yTpauMBalOT MOHOIIONHMIO Ha (opmupoBaHue TpeHaoB. Ha ux mecto
npuxoAsaT uudpoBbie MIaTGOpPMbI, TIIaBHOW H3 KOTOpbIX craHoButca TikTok.
Coznanue aBTOpUTETHOrO OpeHJa B Meauacpene, Kak OTMEUaroT HCCIe0BaTelNH,
ABJISIETCSI KJIIOYEBBIM YCIOBHEM KOHKYypeHTocnocoOHoctu [1, c. 29]. OgHako eciu
paHee 3Ta cpena popMuUpoBaiach perakTopaMu Vogue U APyrux MOJHBIX KYpPHAJIOB,
TO CeroAHs €€ GOpMUPYIOT AITOPUTMBI B COLIUAIBHBIX CETSIX.

CoBpeMeHHas Mojia iepecTaia ObITh JUHEHHOM (0T MoMyMa K Macc-MapKeTy).
OnHa cTana UMKIMYECKOW W BHUPYCHOW: TPEHIbI 3apOXKAAIOTCA B BHJIEO OOBIYHBIX
MOJIb30BaTesICH, HAOMPAOT MUJLTHAPABI MPOCMOTPOB moja xemTeramu «balletcorey,
«mobwife» uu «Coquette», u JIuIlIb 3aTeM MOSBIISIOTCS Ha MMOJKax Mara3uHoB. Llenb
JAHHOW CTaTbu - TMPOAHAIM3UPOBATh, KaK PEKOMEHIATEIbHBIC CHUCTEMBI
TpaHC(HOPMHUPYIOT TU3AWH OJCKIBl W BBIHYKIAIOT OpPEHABl KapAWHAIHHO MEHSITH
CTpaTeTuu MPOBIKEHUS, TTOJICTPANBASICH MO/ JIOTHKY aJITOPUTMOB.

TikTok, Hampumep, HCHOIB3YET PEKOMEHJATEIbHYI0 CHCTEMY Ha OCHOBE
uHTepecoB. [IpeAnonokuTensHo, aarOpuTM AHAIU3UPYET COTHU CUTHAJIOB: BpEMs
yAepKaHus B3rJsJa Ha BUIECO, MOBTOPHBIE MPOCMOTPHI, MCIOJIb30BAHHE 3BYKOB,
CKOPOCTb MPOJIUCTHIBAHUS, TEOJIOKAIUIO U JIa’K€ MOJIETN OJICK/IbI B Kaape [2].

HccnenoBanus IMOKa3bIBAIOT, YTO WMEHHO METPUKH YACp)KaHWUS BHUMAHHS
(retention rate) cTayM KIIOYEBBIMHA JUIS MOJbLI. Bemb, KoTopas «3acTaBiseT»
MOJIb30BATENSI OCTAHOBUTHCS U MIEPECMOTPETh BUICO ABAXKbI, IOJYYAET IPUOPUTET B
paHKUPOBAaHMHM. ITO TNPUBOAUT K ToMmy, uto dctetuku TikTok (core’sr)
IOpeBpalialoTcss B HA0OpP BU3YalbHBIX TPUITEPOB, ONTUMHU3UPOBAHHBIX O]
yaepkanue BHUMaHus. Hampumep, peskas cMeHa 00pa3oB, HEOOBIYHBIE TEKCTYPHI
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(malieTku, Mex), TPOMKHE IIBETOBbIE KOHTpPACThl - BCE 3TO paboTaeT Ha 3axBaT
BHUMAaHMS B TIEPBbIC 2-3 CEKYH/IbI.

dopmupyercst GeHOMEH, KOTOPBIN YCIOBHO MOKHO O0O03HAYNUTh KaK «IU3AiH
noxa anroputm» (Design for Algorithm), 3akarouaercst B TOM, 4TO OACK/Ia CO3/1aeTCs
HE TOJIBKO C YYE€TOM TaKTHJIbHBIX OIIYIIEHUM, HO U C YUYETOM €€ «()OTOreHUYHOCTH
U «BHUJICOTEHUYHOCTW». AHAIM3UPYys T[OBEACHUE IMIOJb30BATEIEH U JIAHHBIC
OTPACIIEBBIX MOPTAJIOB, MOKHO BBIJICJIUTh HECKOJBKO MPUHIIAIIOB, KOTOPHIE TUKTYIOT
aJITOPUTMBI TPOU3BOAUTEISIM OJICHKbI:

1. Buszyaabnblii 3¢gdexr. Onexna nomKHA HMETh JETallb, KOTOpPAas
3aCTaBUT IOJIH30BATENS MEPECMOTPETh BUJIEO (ACUMMETPHs, HEOOBIUHBIN KPOW). DTO
HaIpsIMYI0 KOPPEJIUPYET C TaHHBIMU O TOM, YTO pEKJIaMa JJisl Pa3HbIX COLMAIbHBIX
rpynn Tpedyer crnenupuyueckoro sizplka [3], U B KOPOTKHUX BHIEO OTOT S3bIK
OCHOBBIBAETCS HA BU3yalle.

2. CuHxpoHu3auuss €0 3ByYKaMH. TpeHIbl 4YacTo 3aBsi3aHbl Ha
KOHKPETHBIX ayJUOKOMIIO3UIMAX. DBpeHIIbl HAayMHAIOT IIHUTh OJEKIY, KOTOpas
«TI0TIAJIaeT B Baii0» BUPAIBbHBIX 3BYKOB.

3. YHuBepcanbHocTh. Ogniekaa, KOTopas MOXET MEHATh (popmy
(TpaHchopmepbl) WM HaJAEBaThCS Pa3HBIMH CIIOCOOAMHM, CO3MaeT HACATbHbIC
YCJOBUS ISl MPUBJICUCHUST IITUPOKOTO KPyra MOTEHIMAIBHBIX TTOKyNaTeled U BUIEO
— MHCTPYKUHIO (TyTOpHUal), 4YTO YBEIUYMUBAET BPEMS POCMOTPA.

Tpanuunonneie PR-MHCTpyMEHTBI, TakMe Kak Mpecc-penn3bl U JyKOYKH,
YCTYyHaloT MECTO HATMBHOM HMHTErpalliy B OIPEIECICHHYIO 3CTETHKY. PekiamHbie
CTpaTerMyd  HAIIero  BPEMEHU  JEMOHCTPUPYIOT  TMOJHYIO  aJanTaluio K
AJTOPUTMUYECKON PEATBHOCTH.

Mapkermneiicet  (Wildberries, Ozon) wu fashion-puteiinepsl Bce uarte
ucronb3yroT Big Data nmnms mporHo3upoBaHus TOTO, Kakas JSCTETHKA CTAaHET
MONYJISIPHOM B OJnmkaiiiiee Bpemsi. AJITOPUTMBI 3THX TUIOMIAO0K, KaK OTMEYaeTCs B
HCCJIEIOBAHMX, CErOJHS 3HAIOT O MOTpeOuTene OOJbIle, YeM COLMOJIOTHYECKHe
onpockl [2, ¢. 6]. OgHako Ha ypOBHE KOPOTKUX BHJIEO OpEHABI UAYT AaJbIIE: OHU
CO3/Ial0T HE MIPOCTO TOBAP, & KTPUTTEP MJIS1 AITOPUTMAY.

3aBHCHUMOCTB MOJIbI OT AJITOPUTMOB HECET B ceO€ Cepbe3HbIe PUCKH [6]:

1. YcpeaHenne U CcTaHAApTH3ANUA. AJITOPUTMBI CKIIOHHBI TIPOJIBUTAaTh
TO, YTO YK€ IOMAaJI0 B PEKOMEHAAIMU. DTO MPUBOJIUT K TUPAKUPOBAHUIO OJHUX U
TE€X € 3CTETUK WU NOAABIICHUIO JCHCTBUTEIIBHO aBAaHTapAHOM, HO CJOXHOM A

BOCTIpUATHS MOJibl. OOIIECTBO PUCKYET MOMACTh B «MH(OPMAIIMOHHBIE KOKOHBI [4].
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2. Yckopenne norpedjieHusi (MUKPOTPEHbI). DCTETUKA CMEHSIOT APYT
apyra Kaxnable 2-3 wmecsalna. OJTO BEOET K MNEPENpPOU3BOACTBY U KYJIbTYype
«omHOpazoBoi» Moxabl (fast fashion), rae Bemp MOKymaeTcss TOJBKO [JIi OJHOTO
BU/IEO.

3. JTHYeCKass  MPeaB3ITOCThb.  AJITOPUTMBI ~ MOTYT  TOAABISATH
OTpe/eeHHbIC TUIbl BHEUTHOCTH WM CYOKYJBTYpPBI, €CJIM OHM HE BIUCHIBAIOTCS B
YCPEAHEHHYIO CTATUCTUKY BUPATIBHOCTH.

[TogBoast UTOT HCCIIEIOBaHUIO, HEOOXOIUMO MOAYEPKHYTh, uTO K 2026 Tomay
pEKOMEHAaTeIbHbIE CUCTEMBI KOPOTKUX BUCO 3aKPEMIIN 3a COO0M pOiIb OJTHOTO U3
[JIABHBIX MEAUYMOB MOJibl. OHH HE MPOCTO OTPAXKAIOT MPEANOUTEHUS AYJUTOPUH, HO
U aKTUBHO (OPMHUPYIOT HUX, AUKTYS [AU3aiiHepaMm, Kakue (acoHbl IIUTh, a
MapKeToJIoraM - KaKhe CMBICIIbI TPaHCIUpOBaTh. JuddepeHmuanus pekiiaMbl B 3TOM
Cpe/ie HEBEPOSTHO TOYHA. AJITOPUTMBI MOKA3bIBAIOT PeKiaMy COre-0Aek bl UMEHHO
TEM I0JIb30BATENSAM, Yel MPOQUIIb MOBEICHUS COBIAIAET C JAHHOW ICTETUKOM.

Mgl HaOr0Ja€M NEpPEXo] OT MOJEIU «IOJUYM - KypHAJl - MOTPEOUTENb» K
MOJIEIN «IIOJIb30BATEIIbCKU KOHTEHT - BHUPAJIbHOCTh - AJITOPUTM - MacCOBOE
MIPOU3BOJICTBO». BpeH/bl, alanTUpOBABIINE CBOM CTPATETHUU O] JOTUKY pPaOOTHI
PEKOMEHAATENbHBIX CUCTEM (HMCHOJb30BaTh MPABUIIBHBIE TPUITEPHI yACpPKAHUS,
3BYKU U MATTEPHBI MOHTAXKA), MOJIYYalOT JOCTYIl K OTPOMHOM ayJIUTOPHHU.

Opnnako, Kak W B ciydae ¢ JJ00ON TEXHOJOTHEH, 31eCh BAXKECH JITHUYCCKUM
Oasanc. IloroHs 3a BUPaJBHOCTHIO HE JOJDKHA MOAMEHSTH COOOM ayTEHTUYHOCTH
OpeHna, ero MHUCCHUIO U KauecTBO mnpoaykrta. JlanmbHeiimee pasButue fashion-PR
OyleT CBA3aHO C TUOPUIHBIMU CTPATETUSAMH, TJI€ MOJA COYETACTCS C TOYHBIM
3HaHHEM Pa0OThl AITOPUTMOB. DTO TPEOYET OT CIEIHMAIMCTOB HOBBIX KOMITETEHIIUN
Ha CTBIKE COIIMOJIOrnH, data science u au3aiiHa.
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AHI'JIMACKUE OTBIMEHHBIE MHCTPYMEHTAJIBHBIE ®PA3OBBIE
IJIATOJIbI KAK CPEJICTBO PENPE3EHTALIMMA KOHIENTYAJIBHOM
OBJIACTH «(IIOUCK / OBHAPYKEHUE»: KOTHUTUBHBIA ACITEKT

SAxy06oBckas JabBupa BiaaaumMuposHa
KaHIUAaT (PUIOJOTUUYECKUX HaYK,

TOTICHT KadeIphl aHTJIMIUCKOTO s3b1Ka No 1,
OA® PAHXul'C

AnHoramusi:  CraTesd  IOCBAIIEHA  MCCIEIOBAHUIO  PENPE3CHTALUU
koHientyaibHoi obnactu «IIONMCK / ObBHAPYXXEHUE)» B ceMaHTHKE aHTIIUACKUX
OTBIMEHHBIX HHCTPYMEHTAJIbHBIX (PA30BBIX IJIarojioB. AKTYyaJlbHOCTh pabOThl
oOyCJIOBJIECHa  HEOOXOJUMOCTBIO  M3YyYEHHUsS  OTPAXEHUST  YHUBEPCAJBbHBIX
KOTHUTHUBHBIX MEXaHM3MOB B S3BIKOBBIX (opmax. B paMkax KOTHUTHUBHOU
CEMaHTUKH Ha MaTepualie (Ppa3oBbIX IJIarojioB, 00Pa30BAHHBIX OT CYHIECTBUTEIbHBIX
comb u rake, aHaNMM3MPYIOTCS MPOIECChl METapOpPUYECKOTO TEepPeHOoca U POJib
NPOCTPAHCTBEHHBIX TmocienoroB (out, about, around, up) B dopmupoBanum
UTOTOBOTO  KOHLENTYyaJIBHOIO coaepkaHus. Jlemaercss BbBIBOO O TOM, 4YTO
WHCTPYMEHTAJIbHBI KOMITOHEHT CEMaHTHMKU HCXOJIHOTO TJIarojia B COYETAHHH C
MPOCTPAHCTBEHHON JIOTUKOW TOCieNora (pOopMUPYET YCTONYHMBBIE KOTHUTHUBHBIC
MOJIEJI OCMBICIIEHHUS MTPOLIECCOB MOUCKA U OOHAPYKEHUS.

KitoueBble cJi0Ba: KOTHUTHBHAs CEMAaHTHKA, KOHIIENTyallbHas o00JacTb,
I[TOUCK / OBHAPYXEHMUE, unctpymenrtanbhbie (pa3oBbl€ IJ1AroJibl, OTBIMEHHBIE

TJ1aroJibl, MeTagopa, MoCIesor, KOHIIENTyalu3alus.

ENGLISH DENOMINAL INSTRUMENTAL PHRASAL VERBS
ASA MEANS OF REPRESENTING THE CONCEPTUAL DOMAIN
«SEARCH / DISCOVERY»: A COGNITIVE ASPECT

Y akubovskaya Elvira Vladimirovna

Abstract: The article is devoted to the study of the representation of the
conceptual domain “SEARCH / DISCOVERY” in the semantics of English
denominal instrumental phrasal verbs. The relevance of the work is determined by the
need to investigate how universal cognitive mechanisms are reflected in linguistic
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forms. Within the framework of cognitive semantics, using phrasal verbs derived
from the nouns comb and rake as material, the processes of metaphorical transfer and
the role of spatial particles (out, about, around, up) in shaping the resulting meaning
are analyzed. It is concluded that the instrumental component of the semantics of the
base verb, combined with the spatial logic of the particle, forms stable cognitive
models for conceptualizing the processes of search and discovery.

Key words. cognitive semantics, conceptual domain, SEARCH /
DISCOVERY, instrumental phrasal verbs, denominal verbs, metaphor, particle,
conceptualization.

AKTYaJBHOCTh TEMBI OIpEAeseTCs] HeOOXOIUMOCTBIO M3YYEHHS TOTO, Kak
YHHUBEpCAJbHbIE  KOTHUTUBHBIE  MEXaHHU3Mbl  (CTPYKTYpHUpOBaHHE  OIbITA,
KaTeropusanusi ACHCTBHI) OTPaXalOTCsI B KOHKPETHBIX SI3BIKOBBIX CPENICTBaX.
HNHcTpyMeHTallbHBIE (Ppa30BbIe IJIarojbl NPEACTaBISIIOT COO0M YHUKAIbHBIA OOBEKT
JUIA TaKOTO aHaJM3a, TaK KaK B UX CEMAHTHKE COEIMHEHBI BOCTUHO MPEACTABICHUE O
IEMCTBUM, €r0 HHCTPYMEHTAJIBbHOW COCTABIISAIONIEH U MPOCTPAHCTBEHHOM PE3YJIbTaTe.
O6pamenue k konmentyaibHot obmactu «IIOMCK / OBHAPYXEHUWE»
IPOAUKTOBAHO €€ (yH/IaMEHTAIbHBIM XapaKTEpOM JJIsl YEIOBEUECKON AESITENbHOCTH:
Mmpolecchl MOMCKa U 00peTeHus (Kak MaTepuajgbHOro, TaK W HIACAIBHOIO)
IIPOHU3BIBAIOT BCe CEephbl XKU3HU, A UX SI3IKOBAs pEIpe3eHTAIMSI TI03BOJISIET BHISIBUTD
rTyOWHHBIE MO OCMBICIICHHUS JCHCTBUTEIHLHOCTH.

Pabora BpIONHEHAa B pyciieé KOTHUTUBHOM CEMAHTHKU C HCIOJb30BaHUEM
METOJIOB KOHIIETITYaJIbHOTO aHajn3a, (peMOBOr0 MOAETUPOBAHUS, aHAIU3a
CJIOBAapHBIX Je(UHUIUI U KOHTEKCTYyaJIbHOTO aHAJIN3a.

Leab wucciegoBaHusi — BBIABUTH M OINUCaTh CHOCOOBI W MEXaHHU3MBI
penpesenTtanuu  koHrentyansHoit obmactn  «[IOMCK / OBHAPYXEHUE»
B HCCJIETyeMOU TPYIITE TJIarojioB.

B BBIOOpKY BOLULIM HWHCTPYMEHTAJbHBIE TJaroibl, o0Opa3oBaHHbBIE OT
CYILLIECTBUTEINIbHBIX TyTEM KOHBEPCUU — MPOJYKTUBHOIO crioco0a cI0BOOOPa30BAHUS
B COBPEMEHHOM AaHIJIMMCKOM S3bIKE, a TaKKe NpUMEphl, IMOJy4YCHHbIE U3
bputanckoro  HammonanbHoro koprmyca (BNC), Kopmyca coBpeMeHHOro
amepukaHckoro anruiickoro si3sika (COCA), kopryc TekctoB kypHaina [IME
(TIME), xopryca coBpeMeHHBIX HOBOCTHBIX TekcTOB (NOW — News on the Web).

Konnenryanbuast ob6nacte «llouck, Haxoaka» BKJIIOYaeT B ceOs Takue
(dpa3oBble Tarojibl HMHCTPYMEHTAJIBHOTO XapakTepa, kak comb out, rake
about/around, rake out, rake up. B ocHOBe ceMaHTHKH TJ1aroyioB COMD u rake jaexxuT
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byHkIus 0003HAYAEMBIX HMMHU WHCTPYMEHTOB (pacuecku H rpabrneii), KoTopas
3aKJII0YAETCSI B MHOTOKPATHOM IPOBEJICHUU IO MOBEPXHOCTU JiA €€ 0OpabOTKH.
[lepenocHoe 3Ha4YeHHE HATHX TIIAroJIOB CTPOUTCS HA aHAJOTHHU C HHCTPYMEHTAJIbHBIM
JeHCTBUEM: CYyOBEKT, MOJOOHO TOMY, KaKk OH JEHCTBYET IpeOHEeM WM TpadisimMu,
COBEpIIIAeT MOBTOPSIOUIUECS NBIKEHUS, TIIATEIBHO OOCIEIys MECTHOCTb, YTOOBI
JOCTUYD LEIU — HAWTH YTO-THO0 WM MPUBECTH OOBEKT B IOPAIOK.

B npumepe (¢pa3oBelii THaron npuoOpeTaeT MEPEHOCHOE 3HAUYCHHE
«TIIATEILHO BBIMCKMBATh M YAAIATh» WM «BBIUUIIATE». 10 COMb out the neologisms
and solecisms, the editors consulted a usage panel of 104 unpaid judges, mainly
journalists and other writers [TIME] [1]. Pemaktopsl (COBMECTHO ¢ JKIOpH) HE
pENaKTHPOBAIA TEKCT HenukoM. OHM ObuM CPOKYCHPOBaHBI Ha BBISIBICHUU U
yAAJICHUH KOHKPETHBIX JEPEKTOB — HEOJOTHU3MOB (HOBBIX CJIOB, KOTOpBIE MOTJIH
OBITh HEYMECTHBI) M COJICHU3MOB (CHHTAKCUYECKU HEMPaBUIBHBIX OOOPOTOR).
Hcnonp3oBanne COMD OUt mpupaeT NPEIOKEHUIO BBIPA3UTEIBHOCTh, CO3/1aBast
BU3YAIbHYIO aHAJIOTHIO MEXIy pabOTON peakTopa, OUMIIAIOIIETO TEKCT OT OMINOOK,
M THIATEJIIbHBIM PAcueChIBAHUEM BOJIOC. JTO MOAYEPKUBACT METOJUYHOCTh H
MEeJIaHTUYHOCTh PadoThI «oKrOpu» (usage panel). [locnenor out ykassiBaeT Ha BEKTOP
JBOKEHUSI W3 3aMKHYTOTO IPOCTPAaHCTBA («KOHTEWHEpa») BOBHE, Jnenas OOBEKT
JOCTYIHBIM WJIM BBIAENSISI €r0 M3 MHOXecTBa. VIMEHHO 3Ta CEMaHTHKa JICKHT
B ocHOBe (hpasoBoro rmarojga t0 COMD Out, KOTOpPBI MpHOOpPETaeT 3HAUCHHUE
«BBIMCKUBATh, U3BJIEKATh MH(OPMAIHUIO (M3 KAKOT0-TM00 UCTOUHUKA)).

B cunenyromem mnpemmoxkenun riaroa  “‘rake out” Takke HCIOJIB3YET
MPOCTPAHCTBEHHYIO JIOTUKY TOchenora Out (u3BiedyeHne U3 KOHTeiHepa /
3aMKHYTOTO TIPOCTpPAHCTBA HApYyXy), HO 31ech MeTadopa CTPOUTCS Ha JIPYroMm
bu3HYeCKOM JCHCTBMM — Ha HCIOJIb3oBaHMM Tpadneid (rake): With a sigh of
resignation | untipped the lampshade and raked out my knitting from beneath the
chair [2]. KoHnrekcTyanbHOE 3HAUYE€HHUE B TPEAIOKEHUH TIEPEIacT OTTCHOK
U3BJICUCHHE U3 TPYIHOAOCTYHmHOro mecta. [0 KpecioM — 3TO 3aMKHYTOE, TEMHOE
MIPOCTPAHCTBO, KKOHTEWHEPY». Bsizanue, ynasiee Tyaa, Hy>)KHO OTTyAa JocTaTh. Rake
OUt TOJYEpKHUBAET, YTO MpeIMeT ObUl IIyOOKO WM HEYJOOHO pAaCIOJIOKEH, U
noTpedoBaIOCh HEKOTOPOE YCHIIME, YTOOBI €ro «BBIAPANaTh» WU «BBITPECTH»
HapyXKy. DTO YaCTHBIH ciydaii obuei korauTHBHOI Mozxenn: HAWTH = M3BJIEUb
13 KOHTEMHEPA.

®pazoBerii rmaron “rake around” wmMeer BBIpa3HTEIbHOE MeTapOPUUECKOE
sHauenue. OH oOpa3oBaH oT riarona to rake (crpebarth rpalbisiMu, pasrpebaTh,
npodYechiBaTh). B KOHTEKCTE mHpuMepa M3 KOpPIyca COBPEMEHHOTO AaHTJIHMICKOTO
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A3bIKa, 3HAUYEHHE BBIXOJMT 3a PaMKH MPOCTOro (usmueckoro aeiicteus: Her gaze
raked around the room, landed on a heavy baroque lamp beside her bed [3]. B
JaHHOM KOHTEKCTE ‘rake around” O3Ha4aeT «TIIATENBHO U OBICTPO OOBICKUBATH
B3IJISIIOMY, IIPOYECHIBAThH B3I I0M». Pedb uaeT He 0 CIIOKOMHOM, cOo3epIiaTeIbHOM
OCMOTpPE KOMHAaThl, a O HANpPsKEHHOM, LIEJICHAIIPABIEHHOM IIOMCKE YEro-To
KOHKPETHOTO. B3rJisi1 repouHu HE MPOCTO CKOJIb3MII, & «IIPOYECHIBAIDY TPOCTPAHCTBO.
Ona OBICTPO ¥ METOAMYHO OCMOTpEa KaXK/IbI yroi KOMHATHI, IOKAa €€ BHUMaHUE HE
NpUBJIEKJIA TsDKENas jamma. DTOT Iaroj MOKa3bIBaeT, YTO JiaMia Oblia He MPOCTO
3aMeueHa, a OyKBaJIbHO «BBICIEKEHA» B3IJAJ0M. B OCHOBE CEMaHTHKH IMOCIenora
around nexut, kak otmeudaeT E.E. ['omyOkoBa, «uzies IBHKEHHS 1O KPYTy HIIN
B MpeJIeiIax PacCTOSHUSA, OTMEPSIEMOT0 10 OTHOIICHHUIO K IIEHTPY Kpyra» [4, c. 143].
JluHamMu4eckass CEeMaHTHKa TJIAarojioB SBJSIETCS KIIOYEBBIM YCIOBHEM JUJISL UX
COYETAEMOCTH C IAHHBIM ITOCJIEIOTOM.

B cnenyromeM npumepe 3HadeHue (paszoBoro riaroja “rake about” Taxoke
MEPEOCMBICIEHO. DTOT IJIAroJI MOAPA3yMEBAET, YTO HEKTO «KOMAETCA» B KyUe BeLIEH,
4TOOBI HATH 4TO-TO KOHKpeTHoe: | would have used some of the rods today and | ‘ve
had to rake about to use some old stuff [5]. Tak, coueranue rmaroma rake
¢ mociaemoramu about/around/round, BHOCAIIMME 3HaYE€HUE ABMKEHUS B Pa3IHYHBIX
HanpasyieHusax (about) mubo mo kpyry ((a)round) Ha ompenereHHONH TEpPPUTOPHH,
NPUBOJAUT K 00pa3oBaHHIO (pa3oBOr0 TJaroja, O3HAYAIOMIETO «TIATEIHHO
Pa3bICKUBATh, IEpeOUpast 4TO-TUO0Y.

Cornacno M.B. Horunoit [6, c. 130], mpeayior UP B HEKOTOPBIX KOHTEKCTaX
YKa3blBa€T Ha JIOCTM)KEHHE LEIM W 3aBEPUICHHOCTh JACHCTBUS, YTO SIBIAETCA
ciencTBueM  MeTadOpUUYECKOro TepeHoca 3HAYCHHsS «HapaluBaHus oObeMa
nevictBus». [Ipumepom ciry>kut Gpa3oBbIii raroi “rake up”, KoTopelil mpruodpeTaet
CIEAYIOIINE NEPEHOCHBIC 3HAUCHUS (IOMEUYCHHBIE KaK Pa3roBOPHbBIE): 1) «BOPOILIUTH
MPOLLIOE», «U3BJIEKATh HA CBET CIUIETHW»; 2) «C TPYJAOM Pa3bICKUBATh KOr0-JIHOO
Wik 4To-muoo» [7, c. 516]. CemaHTHKa 3TUX 3HAYEHHH, MO-BUAMMOMY, Oa3upyeTcs
Ha accolMaluu ¢ GU3NYECKUM YCUITUEM, TPeOyeMbIM JUisl crpeOaHusi CeHa B KOITHBI.
B crneaytomem mnpumepe riaron rake Up MMeEeT YEeTKOe HEraTHBHOC 3HAYCHUC
«BOPOIIUTH OOJIE3HEHHOE Mpoluioe». JleByllka co3HaTeIbHO M30€raeT 3TON TEeMBbl,
NPOSIBJISISE TAKT M 3a00Ty O 4yBCTBaxX cBoux 0aOymiku u meayimikd. Never does she
ever rake up the question of lifelong scars with her grandparents [5]. Kak rpaGisimu
(rake) crpebdaroT (UP) TUCTHS WK MYCOP B Kydy, TOYHO TaK e B Pa3roBOPe YEIOBEK
«crpedbaer» cTapble, 3a0bITbIE M 3a4acTyl0 HENPHUATHbIE TEMbI, BO3Bpalllas UM
AKTyaJbHOCTb.
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CeMaHTHMKa HMHCTPYMEHTAJIbHBIX ()PA30BBIX TIJIArOJIOB, PEMPE3CHTYIOMNUX
obmacts «[IOUCK / OBHAPYXXEHUEY, ctpouTcst Ha ycTONYMBON aHATIOTHH MEXKIY
buznyecKkuM JEHCTBHEM C KOHKPETHBIM HWHCTPYMEHTOM (pacueckou, rpabiisiMu) u
WHTEJUIEKTYaJIbHOM WJIM CEHCOPHOWM JI€ATEIhbHOCTBhIO uenoBeka. CKpYIyJle3HOCTb,
MOBTOPAEMOCTh JBWKEHUM M MPUIATaeMOE YCHIIME, XapaKTepHbIE s padOThI
MHCTPYMEHTa, MPOCLMPYIOTCS Ha TMPOIECC THIATEILHOTO IMOMCKAa WJIM aHajau3a
uHpopmaruu. [IpocTpaHCTBEHHBIE MOCIEIOTH UIPalOT OCHOBOIOJIATAIONIYIO POJIb
B (OPMHUPOBAHMM WTOTOBOrO0 3HA4YeHWs ¢pa3zoBoro riaroja. OHU MNPUBHOCST
B CEMaHTUKY TIJlarojla  BEKTOPbl  JBW)XEHHS, KOTOpble  MeTahOopUuecKH
MEPEOCMBICIMBAIOTCS KaK dTallbl WM PE3yJbTaThl TOHUCKA: OUt aKTyanu3upyeT
monens W3BJIEUEHUS U3 KOHTEMHEPA (u3BsieueHre UHpOpPMAIUU U3
HUCTOYHUKA, O0BEKTa W3 TPYIHOJOCTYITHOrO Mecta), about / around peammsyror
Monenb OXBATA TIPOCTPAHCTBA (TmatenbHBIi OOBICK, MpPOYECHIBAHUE
B3MIISIIOM, mepebupanue Bemieil); UP BHocuT cembl 3ABEPIHIEHHOCTH,
HAKOIUIEHUA N YCUJINA, 4To NpUBOAUT K 3HAYCHUSIM «M3BJICKATh HA CBET»
(CTUIeTHH) WM «C TPYIOM pPa3bICKUBaTh», YacTO C HETaTUBHOW KOHHOTAIIMEH.
AHanu3 mokazal, 4YTO pa3Hble HHCTPYMEHTAJbHBIE OCHOBBI O00JIA/IAIOT Pa3HOU
CJIOBOOOPA30BaTENIbHON MPOIYKTUBHOCTHIO B paMKaxX MCCIEAYyeMON KOHIIETITYaIbHOM
obmactu. ['maron rake, ceMaHTHKa KOTOPOTO U3HAYAIBHO BKIFOYAET UJICK0 CrpeOaHus
Y TPOYECHIBAaHUS TTOBEPXHOCTH, JTEMOHCTPUPYET HauOosiee OOIIMPHYIO Mapaaurmy,
(dbopmupys ¢ pa3HBIMH MOCIEIOraMu LENbIA CIIEKTP 3HAYEHU, CBSI3aHHBIX C TOMCKOM
U OOHapyXeHHUEM. OTO CBHUIETEIbCTBYET O BBICOKOM CTEMEHU KOHILIENTYaJIbHOU
3HAYUMOCTHU JJAHHOTO (PU3NYECKOTO OMbITa AJIsI MOJECTUPOBAHUS a0CTPAKTHOU chepsl

ITIOHUCKa.
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THIIBI COCTOSSHUM (B AHT JIMMCKOM S13BIKE), BBIPAXKAEMbBIX
CJIOBAMMU KATEI'OPUH COCTOAHUSA, U CIIOCOBbI
NX JEKCUKOI'PAOUYECKOI'O NIPEJACTABJIEHUA
B CJIOBAPAX PA3ZHBIX TUITIOB

3b13a Annuna CepreeBHa

CTYAEHT

Hayunbiii pykoBoautenb: Xanakan {uana JlapugosHa
KaH[A. QuiIoJ. HAyK, JOIEHT

OI'bOY BO «ApMaBupCKHil rocy1apCTBEHHbIN
NearornueCKuil YHUBEPCUTET

AnHotaumsi: CTaTbsl MOCBAIICHA aHAM3Y CEMAHTUUYECKUX TUIIOB COCTOSIHUS,
BBIPAXKAEMBbIX MTPEAUKATUBHBIMU €IMHUIIAMU B aHTJIMHCKOM si3bIKe. PaccmaTpuBaercs
JMCKYCCUOHHBIM CTaTyC KaTerOpUU COCTOSIHUSI B aHTVIMCTUKE, MPOTUBOIOCTABICHUE
CTaTUBHBIX M JIMHAMHUYECKHX IyaroyioB. [loapoOHO KiIaccUPUIUPYIOTCS TPYIIIbI
CJIOB, MEPENAIOIINX 3HAYCHUS BOCIPHUATUS, SMOLUM, YMCTBEHHOU EATEILHOCTH,
OTHOIIEHUN © Jpyrux coctossHuil. Ocoboe BHHMMaHHE yAeuseTcs MpobieMam
JIeKCUKOrpauuecKoro MpeACTaBICHUS ATUX €IUHUI] B TOJKOBBIX, JBYS3BIYHBIX U
uneorpadhuIecKux CJ0Bapsix, 00yCIJIOBIIEHHBIM ux rpamMMaTUYECKOM
HEOJIHOPOJHOCTHIO U OMOHUMHUEH.

Karo4deBble cjioBa: Kareropusi COCTOSIHUS, AHTJIMACKUM SI3bIK, CTAaTUBHBIC
riaroyibl (stative verbs), ceMaHTUYECKHE THIIbI, MPEIUKATHUBBI, JIEKCUKOrpadus,
uneorpauyECKuii CIoBaph.

TYPESOF STATES (IN ENGLISH) EXPRESSED BY WORDS
OF THE CATEGORY OF STATE, AND WAYSOF THEIR
LEXICOGRAPHIC REPRESENTATION IN DICTIONARIES
OF DIFFERENT TYPES

Zyza Alina Sergeevna
Scientific adviser: Khanjyan Diana Davidovna

Abstract: The article is devoted to the analysis of semantic types of states
expressed by predicative units in English. The article considers the controversial
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status of the category of condition in English, the juxtaposition of stative and
dynamic verbs. Groups of words that convey the meanings of perception, emotions,
mental activity, relationships, and other states are classified in detall. Special
attention is paid to the problems of lexicographic representation of these units in
explanatory, bilingual and ideographic dictionaries due to thelr grammatical
heterogeneity and homonymy.

Key words. category of state, English, stative verbs, semantic types,
predicatives, lexicography, ideographic dictionary.

Boripoc o craryce cioB, 0003HAYaIOMUX COCTOSIHUE, SBJISETCS OOHUM W3
KITFOUEBBIX B TEOpPETHYECKON rpammaTtuke. Ecnm B pycuctuke, Omaromaps Tpyaam
B.B. BuHorpaoBa, kareropusi COCTOsIHUAA (MPEAUKATUBBI) YTBEPAUIACH KaK 0co0as
YacTh pPEYM, TO B AHIMJIUCTHKE d3Ta MmpobiieMa pemiaercs HeomaHosHawuno [1; 3].
B 3apy0OexHON JIMHTBUCTUKE €IWHUIIBI, MEpeAaroniue 3HAYeHHE COCTOSHHS, Yallle
BCETO pPACCMATPUBAIOTCSA B paMKaxX JPYyrdX YacTed pedyd, OJHAKO aHaM3 WX
CEMaHTUKH U (YHKIMOHUPOBAHUS TO3BOJISIET BBIACIUTh YCTOWYUBBIC THIIBI
COCTOSIHUIA, TpeOyrolIre 0co00TO MOIX0/1a B IEKCUKOTpaduH.

B anrnmuiickoM si3bIke 3HAYCHUE COCTOSTHHS MOYKET BBIPAKATHCS Pa3TMYHBIMHU
crocobamu: mpuiaarareabHeiMu  (SOrry, glad), cymectBurensHbiME (2 Pity),
npeUIoKHbIMUA Tpynmnamu (at home), Ho Hambosiee CHCTEMHO — depe3 IJIaroJbl,
KOTOpBIC MPUHSTO Ha3bIBaTh CTaTUBHBIMHU (stative verbs) [3; 5].

CraTuBHBIC TJIAarOJIbI OIMCHIBAIOT HE JCHCTBUA, a (akKThl, KadyecTBa,
OTHOIIEHUS WJIM COCTOSIHHMS, Y KOTOPHIX HET Hauyaja M KOHIIA B MPUBBIYHOM
nmoHnManuu. OHU TPOTHBOIOCTABJICHB JHHAMHUYECKHUM Tuiaronam (action verbs),
0003HaYaIoMKUM OCO3HaHHBIC TIporiecchl [2]. Ha ocHOBe aHanm3a JTUHTBUCTHUECKUX
MCTOYHUKOB MOJKHO BBIJICITUTh CIICIYIONIME OCHOBHBIE CEMAHTHYECCKHUE TPYIIIIBI
CTaTHBHBIX CIUHUI] B AaHTJTMICKOM SI3BIKE:

1. T'maroasl ¢usnyeckoro BocnpusTusi: t0 see (Bumers), 1O
hear (cipimats), to smell (maxuyTs), to taste (umers Bkyc), tO0 fed (omymarscs), to
look (BeIrIsineTh), 10 Seem (kaszarbes) [2; 6].

2. TI'maroawl 3mommii: to love (imrobuth), to hate (wenaBumers), tO
like (HpaBuTHCSI), 1O ENjOY (TIOTYYaTh YIO0BOJIBCTBHE) [2; 5].

3. I'maroanl yMcTBeHHOW JesiteibHOCcTH: tO know (3Hate), 1O
think (monarars), to believe (Beputs), to understand (monumats) [5; 6].

4. TaaroJsl xejaanusi: to want (xoterts), to need (ayxmarbes) [2].
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5. T'1aroJibl oTHOIIEHHsI W NMpHUHAMLIeKHOCTH: tO have (umets), to belong
(mpuHamexkats), to contain (comepkars), t0 Cost (crouts), to wWeigh (Becuts) [2; 5;
6].

Oco0oro BHUMaHWsI 3aCiTy’)KMBaeT Tpymma cioB ¢ mnpedukcom «a» (alive,
adeep, awake, aware, afloat, afire u ap.). Hekotopelie ncciemoBaTenn, Takue Kak
A.B. 3yOKOB, paccMaTpHMBaOT MX KakK SJIPO KAaTETOPHH COCTOSIHHS B aHTJIHICKOM
S3bIKE, TIOCKOJIbKY OHH O0JIaZafoT 4YeTKMMH MopdosorndeckuM (Tpeduke «a»),
CEMAaHTHUYECKUM  (COCTOSIHUE) W  CHHTAaKCUYEeCKUM  (TIPEAMKATUBHBIA  YJICH)
npu3HakaMu [3]. B ceMaHTHYECKOM IIJIaHE ATH CJIOBa TaKXe Pa3HOOOpPA3HBI U MOTYT
obo3Hauath (u3udeckoe cocrosHue (alive, aseep), cocrosame obObekra (afire),
cocrosinue Apmkenus (afloat) mimm naxe HempaBUIBLHOTO TOJKOBaHHS (amiss, astray)
[3].

KimroueBass 0COOEHHOCTh  AHIVIMMCKMX  CTATHBHBIX  IJIaroJioB —  HX
rpaMMaTH4ecKas «HeTHOKOCThY»: OHH, KaK TIPaBHJIO, HE YIOTPEOISIOTCS BO BpeMeHaxX
rpynmnsl Continuous (IJUTENbHBIX), TaK Kak HE 0003HAYaIOT MPOIECC, ISIIUICS
B MOMEHT peud [5; 6]. OlHaKO MHOTHE TJIaroJibl MOTYT OBITh KaK CTATUBHBIMH, TaK U
JUHAMHYCCKUMHA B 3aBUCHMOCTH OT KOHTEKCTa, 4YTO CO3JacT 3HAYMTEIbHBIC
CJIOKHOCTH JIJISl JISKCUKOTpapuu.

Tak, rmaron to have BeicTynaeT kak cTaTUBHBIN B 3HaueHUU «uMeTh» (I have a
car) u Kak JMHAMHYECKHI B COCTaB€ YCTOWYMBBIX BBIPAXKEHUH, 0003HAUAIOIIMX
aeiictue (I am having lunch) [2; 5]. 'maroa to think craTtuden B 3HaYCHUM
«monaratey (I think you are right) u nuHamuden B 3HadeHUM «pa3MbIILIATEY (I am
thinking about the problem) [5]. AnamornyHasi TBOWCTBEHHOCTH XapaKTEpHA IS
IJIaroJIoB 4YyBCTBEHHOTO BocmpusaTusi: t0 taste (umers BKyc vs. mpoOoBath), tO
smell (maxHyTh vS. HIOXaTh), tO See (BUAeTh vs. BcTpeuyaThes) [2; 5].

Crerupuka  aHMIMWCKUX  NMPEAWKATHBHBIX  CIWHUI[  CTaBUT  Tepen
COCTaBUTEJISIMH CIIOBapei pa3HBIX THUITOB P/l CIIOKHBIX 3a1a4.

B TOAKOBBIX M JBYSA3BIYHBIX CJIOBApsIX TJaBHAs 3ajga4a — OTPA3HUTh
CEMaHTHYECKYI0 W TpaMMaTHYeCKyl0 oMoHHMHIO. CjoBapHas CTaThs JOJDKHA
YKa3bIBaTh, B KaKUX 3HAUCHUSIX TJIArOJ SBJSCTCS CTATHBHBIM M HE UCIOJB3YETCS B
Continuous. HecoBmnaneHne rpaMMaTHYECKHX CTPYKTYp PYCCKOTO W QHIIIMKACKOTO
S3BIKOB TpeOyeT Moncka (QYHKIMOHAIBHBIX 3KBUBAJICHTOB: PYCCKOMY MHE XOJOOHO
cooTBeTcTBYyeT aHrmiickoe | amcold [3].

B rpamMMaTrmueckmx CcJa0Bapsix BaXHO (UKCHPOBATh OTCYTCTBHE (HOpM
Continuous ¥ CHHTAaKCHYECKHE CBSI3UM TJIarojioB (CIOCOOHOCTh  yIPaBIIATh
uH(UHUTUBOM, TepyHaueM) [1; 2].
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B croBapsx uaeorpaguuyeckoro tuma (Te3aypycax) CEMaHTHKA COCTOSHUS
packpbiBaeTcsi HambOosiee mosiHo. Inaromel tOo fear, mpumaratensHoe afraid wu
cymecTBuTeNbHOe fear momamaror B omuH cMBICTOBOM Kimactep «CrTpax», d9TO
MO3BOJIAET YBUAETh LUEIOCTHYIO KAPTUHY KOHIENTYAIN3alMU COCTOSIHUM B A3bIKE [4].

Taxkum oOpa3oM, JEKCUKOTpapUIECKOe MPEICTABICHUE KATETOPUU COCTOSTHHS
B AHIVIMMCKOM S3bIKE SIBJISIETCS KOMIUIEKCHOM TmpoOnemoit. Ona TpeOyer oOT
Jexcukorpada He TOJIBKO TIIATEIBHOTO CEMAaHTHMUYECKOTO aHallM3a U pa3rpaHuvYeHUs
OMOHHMMHH, HO U YyYeTa TpaMMaTHUYECKHX OCOOCHHOCTEH, NpexJe BCEro —
B3aMMOJCHUCTBUA C BUJOBPEMEHHON CUCTEMOM. Pa3HbIEC THIBI CIOBAPEN PEUIAIOT 3TH
3aJlayu TM0-CBOEMY: TOJKOBBIE M IpaMMaTHYECKHE CJIOBAapU (UKCHPYIOT IMpaBUja U
HOPMBI, a uJeorpapuyeckue — PaCKpPhIBAIOT TJIYyOMHHBIC CMBICJIOBBIE CBS3H,
OoOBeUHSSL BCE E€IUHUIIBI, BBIPAKAIOIIME COCTOSHUE, B IIEJIOCTHYIO CHUCTEMY
TTOHSITUH.
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YUUTEJBbCKHUM YHTY3UA3M KAK ICUXOJOT'MYECKUN
PECYPC IIKOJBbHOI'O HACTABHUYECTBA: OBCYKJIEHUE
PE3YJbTATOB U NIEPCHEKTUBBI UCCJEJIOBAHUI

Yaruna Anuna BraagumupoBHa

COMCKATENb CTENEHN KaHAUAATa ICUXOJIOTHYECKUX HAYK

KocTtpoMckoil rocyapCTBEHHBIN YHUBEPCHUTET,

IpEenoaaBaTellb U aKaeMUYECKUN PYKOBOAUTED

[Ixoser nHOCTpaHHBIX s136IKOB «OK Englishy

HayuHblil pykoBoauTENb: MaKCHMEHKO AJIEeKCAaHAP AJIEKCAHAPOBUY
JIOKTOP COLIMOJIOTUYECKUX HAYK,

KaHAUAAT IICUXOJIOTHYECKUX HAYK, TOLEHT,

npodeccop dakyabTeTa COlMaTbHBIX HAYK

HINY «BpIcimas mKkoia 3KOHOMUKW

AHHoTanusi: B crathe oOCyXaaercs MOTEHLMANT KOHIIENTAa YYUTEIbCKOTO
DHTY3Ma3Ma KakK aHAIMTUYECKOM paMKM U1 U3Y4YEHHUs HACTAaBHUYECKOMN
NEATEIbHOCTH IENaroroB B IIKOJbHOM cpene. Omnmpasch Ha Pe3yiabTaThbl
OMIIMPUYECKOTO MCCIIENOBaHUsA, BKJIKOYABIIECIO IICUXOMETPUYECKYIO aJanTalllio
[IIkanbl y4UTENBCKOTO DHTYy3Ma3Ma M aHAJIU3 €€ B3aUMOCBA3ECM C IOKa3aTelsiMU
3¢ (HEeKTUBHOCTH HACTaBHUYECTBA, aBTOP pPacCMaTpUBAET SHTY3Ma3M KakK JIMYHOCTHO-
NpO(ECCUOHANIBHBIN pECypC, HMHTETPUPYIOLIMNA SMOIMOHAIIBHYIO BOBJIEYEHHOCTD,
IIPEAMETHYIO IIPUBEPKEHHOCTh W KOMMYHUKATUBHYIO aKTMBHOCTb II€Aarora.
[Toka3aHO, YTO YYMTENbCKUMU SHTY3MA3M MOKET BBICTYyNaTh BaXXHbIM (HaKTOPOM
NOJJEpKaHUSI HACTaBHUYECKOM MOTHBAlMM W KadyecTBa NPOo¢eCCHOHAIBLHOTO
CONIPOBOKJICHHUSI MOJIOABIX IenaroroB. Ha OCHOBE MOJIy4EHHBIX peE3yJbTAaTOB
bopMyIIMpyIOTCS  MEPCHEKTUBHBIE HAIpPABJICHUS JaJbHEHUIINX HUCCIEJOBAHMM,
BKJIIOYAIOUIME aHaIU3 Npo(ecCCUOHATBHOM WIEHTUYHOCTU YUUTENEH, HU3ydYeHHE
MOTHBAIIMOHHBIX TPEJICTaBICHUNA O TPOoPEeCcCHOHATHLHOM OyIIyIlIeM, HCCIIEIOBaHHE
IICUXOJIOTUYECKUX  PECYypCOB  yCTOMYMBOCTM  NEAAroroB, a TaKXKe  ydeT
OpraHMU3alMOHHBIX (PaKTOPOB 00Pa30BaATENBLHOMN CPEMBI.

KiroyeBbie ci10Ba: y4HWTENbCKHM DHTY3Ma3M, ILIKOJBHOE HACTaBHUYECTBO,
nejaroruyeckas sMnaTs, camMo3(pPeKTUBHOCTb, NPOPECCHOHATIbHASI MOTHUBALMS,
IICUXOJIOTUYECKHE PECYPCHl YUUTENs!, 00pa3oBaTesbHas Cpea.
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TEACHER ENTHUSIASM ASA PSYCHOL OGICAL
RESOURCE FOR SCHOOL MENTORING: DISCUSSION
RESULTS AND RESEARCH PROSPECTS

Chagina Alina Vladimirovna
Academic supervisor: Maksimenko Alexander Alexandrovich

Abstract: This article discusses the potential of the concept of teacher
enthusiasm as an analytical framework for studying mentoring activities in the school
environment. Drawing on the results of an empirica study, including the
psychometric adaptation of the Teacher Enthusiasm Scale and an analysis of its
relationships with mentoring effectiveness indicators, the author examines
enthusasm as a persona and professional resource integrating emotional
engagement, subject-matter commitment, and teacher communicative activity. It is
demonstrated that teacher enthusiasm can be an important factor in maintaining
mentoring motivation and the quality of professional support for young teachers.
Based on the obtained results, promising areas for further research are identified,
including an analysis of teachers professiona identity, a study of motivational
perceptions of their professiona future, an examination of teachers psychological
resources for resilience, and consideration of organizational factors in the educational
environment.

Key words:. teacher enthusiasm, school mentoring, pedagogical empathy, self-
efficacy, professional motivation, teacher psychological resources, educational
environment.

B mnocnenHue roapl B MEJarornyeckoil MCUXOJOTMM YCUJIMBAETCS HMHTEpec
K WCCIICJOBAaHWIO JIMYHOCTHBIX PECYPCOB, TMOANEPKUBAIOIINX YCTOWYMBOCTD
npoecCHoHaNbHOM aKTUBHOCTU MEAaroroB. B 3ToM KOHTeKcTe 0co00€ BHHMAaHHE
npuBiieKaeT (PEHOMEH YYHTENhCKOTO JHTYy3HMa3Ma, KOTOPhIM B MEXIyHApOIHOM
JUTEepaType paccMaTpuBaeTcs Kak MOTHBAIMOHHO-a(pPEKTUBHOE COCTOSHUE,
OTpakallllee BHYTPEHHIOI BOBJIEYCHHOCTh YUYUTENS B TpENoJaBaHuE U
HepeKUBAHKUE CMbICIIA MPOGECCUOHANBHOM esTenbHOCTH [1]. OHaKo B poccHiickoM
HAyYHOM JIMCKypC€ NaHHBIA KOHCTPYKT J0 HACTOSAIIEIO BPEMEHM IMPAKTUUYECKH HE
paccMaTpuBajcCs B CUCTEMHOM CBSI3W C HACTaBHUYECTBOM — OJHOM M3 KIIIOYEBBIX
¢dbopM npodheccnoHaTFHOTO B3aUMOICHCTBUS B IIKOJIBHOU Cpeie.
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Mexay TeM HacTaBHUYECTBO B 0Opa30BaTEIbHOM OpraHU3aIliy MPEeCTaBISICT
cobolt ocoOyro ¢GopMmy TMemarorndeckol AesATENBbHOCTH, B KOTOPOW Iepeaada
MpOoECCHOHAIEHOTO ~ OMBITAa  TECHO  MEPeIIETAeTCs C  MEKIMYHOCTHBIM
B3aMMOJICHCTBUEM, OMOIIMOHAILHON TMOJJIEPKKOH M COBMECTHOU peduiekcueit
MpoECCHOHANIBHBIX ~ MPAaKTHK. B OoTIW4YuMe OT TPaauIMOHHOTO OOYYCHHS,
HACTaBHUYECTBO MPEANOJAracT HE TOJBKO TPAHCISIIUIO 3HAHUM M METOJIUYECKHUX
pereHuii, Ho U (popmupoBaHue MPodhecCHOHATHFHON HACHTUYHOCTH HACTABJISEMOTO.
B »To#1 CBSI3M JNMYHOCTHBIC XapaKTEPUCTUKM HACTaBHUKA IPHOOpPETAIOT 0c000e
3HAYEHHWE, T[IOCKOJbKY HMEHHO OHH BO MHOIOM ONPEACISAIOT  XapakKTep
PO ECCUOHATILHOTO BIUSHUS U YCTOMUHUBOCTD B3aUMOICHCTBUSI.

BBenenue  KOHIENTA  YYUTEIBCKOTO  JHTy3HMa3Ma B HCCJIEAOBAaHHE
HAaCTAaBHUYECTBA MO3BOJISIET IMO-HOBOMY B3IJIIHYTh HAa MOTHBAIMOHHYIO OCHOBY
JAHHOW JeATEeNbHOCTU. Ecin TpaaulMOHHBIE WCCIEIOBAHUA HACTABHUYECTBA
aKIIEHTUPYIOT BHUMAaHUE MPEUMYIIECTBEHHO Ha MpOo(ecCUOHATbHBIX KOMITETEHIIUSIX
M OpraHU3allMOHHBIX MEXaHU3MaxX COIMPOBOXKIECHUS, TO oOpalieHue K (peHomeHy
AHTYy3Ma3Ma JENaeT BO3MOKHBIM aHAIA3 SMOLHMOHAIBHO-3HEPreTUYECKON CTOPOHBI
MpO(ECCUOHAILHOTO TOBEJEHUSI HAacTaBHHKA. VIMEHHO JTOT aCIEeKT MOXKET
OTPENIeNISITh CIOCOOHOCTh TeJarora He TOJbKO Mepe/laBaTh 3HAHUS, HO U BOBJICKATH
JIPYroro y4uTels B NMPOGEeCCHOHAIBHYIO KYJIbTYpPY, MOJJEPKUBas €ro MHTEpeC K
MEeIarornuecKon JeITEIbHOCTH.

[IpoBeneHHOE AMIUPHUUECKOE HCCIEAOBaHHE ObUIO HAMpPABJICHO Ha aHAIW3
pOJIM  YUUTEIbCKOTO DSHTy3Ma3Ma B cucTeMe (DAKTOPOB  HACTaBHUYECKOU
s dextuBHOCTH. B HccneqoBaHNM NPUHSIN yYacTHE YUMUTENs aHTJIMACKOTO S3bIKa,
paborarome B 00HIE00pa30BATENBHBIX  YUYPEXKICHHUSIX M HMMEIOUIUE  ONBIT
HAaCTaBHUYECKOM NIEATEIIbHOCTH; JAIBHEHIIINN aHaIu3 MPOBOIWIICS Ha IOABLIOOpKE
u3 64 nenaroros, UACHTUMUITUPOBABIINX ce0s Kak HacTaBHUKHU. VccienoBaTenbCKkuit
IU3aiiH BKJIIOYAJ PYCCKOSI3bIYHYI0 Bepcuto Illkanbel yuyumTenbCckoro sHry3nasma [7]
B aBTOPCKOM ajamnTaly W aHalii3 €€ B3auMOCBs3eil ¢ aMmmarueit [9; 5], obuieit
camod(ppekTUBHOCTRIO [4] © mokazarenssMu CyObeKTHBHOW 3(deKTHBHOCTH
HacTaBHH4YeCTBa [8; 6].

[TomydyeHHbIE pe3ynbTaThl MOKA3adu BBICOKYIO HAJEKHOCThH aJalTUPOBAHHOU
IIKaJdbl W TOATBEPAWIN JBYX(PAKTOPHYIO CTPYKTYPY YUYUTEIHCKOTO SHTYy3Wa3Ma,
BKJIIOUYAONIYIO TMPEIMETHBIM W MPOLECCYyaIbHO-KOMMYHUKATUBHBIA KOMITOHEHTHI.
IlepBblii OTpa’kaeT IIEHHOCTHOE [2] OTHOIIEHHE TeJarora K COJEPHKAHUIO
IpenojaBaHusi 1 yCTOMUYMBYIO 3aMHTEPECOBAHHOCTh B COOCTBEHHOM IIpeMETe, TOT/1a
KaKk BTOPOW CBSI3aH C HOMOLMOHAJIBHOW YJOBJIETBOPEHHOCTHIO IEIArOrHYECKUM
B3aMMOJICHCTBUEM U CaMUM MpolieccoM o0ydeHus. [logoOHast cTpyKTypa mo3BojsieT
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paccMaTpuBaTh JHTY3Ma3M KaK MHOTOMEpPHBIH  (EeHOMEH, OObEeIUHSIONIHMA
MPEIMETHYIO IIPUBEPKEHHOCTh W TMO3UTHUBHOE TEPEKHUBAHHUE IME€IATOTUUECKON
KOMMYHHKALIUH.

AHaJIN3 B3aUMOCBSI3€M MMOKa3aJl, YTO YUYUTEIbCKUI SHTY3Ua3M JIEMOHCTPUPYET
OTPaHWUYCHHYIO 3aBUCHUMOCTH OT CONHAIBLHO-IEMOTPAPUIECKUX XapaKTEPUCTHUK
NeJaroroB, BKJIIOYasi BO3PACT U MpodeccHoHaNbHbIN cTax. OTleabHbIe MPOsSBICHUS
DHTYy3Wa3Ma OOHApPYXMBAIOT YMEPCHHBIE OTPHUIATEIbHBIC CBS3M C JTaHHBIMA
NEePEeMEHHBIMM, YTO MOXET KOCBEHHO YKa3blBaThb Ha BIUSHHUE (PAKTOPOB
podeCCUOHAIBHOTO HAMpPsOKEHUsT U BbiropaHusi. OJHAKO B IIEJIOM PE3YJIbTaThl
CBUJETEIBCTBYIOT O TOM, 4YTO JHTY3Ha3M SBJISECTCS OTHOCHUTEIBHO YCTOWYHMBBIM
JUYHOCTHO-TIPOPECCHOHATIBHBIM ~ PECYpPCOM,  COXpaHSIOIMMMCA  JaXe  Ipu
3HAYUTEIIBHOM OIIBITE IIEIarOrnYECKON AEATEIbHOCTH.

Haunbonee BbIpakeHHbIE B3aMMOCBSI3H OBLIU BBISABICHBI MEXAY MOKA3aTEIISIMU
VUUTENIbCKOTO SHTYy3HMa3Ma M Mo3uTUBHOU addextuBHOM smmatueit. [Ipakruuecku
BCE  HWHJMKATOPHl  IIKaJIbl  JIEMOHCTPUPOBAIM  CTATUCTUYECKH  3HAYMMBIC
[IOJIOKUTEIIBHBIE KOPPEIALMUA C JAaHHOW XapaKTEPUCTUKOW, YTO YKa3blBaeT Ha
TECHYIO CONPSDKEHHOCTh SMOLMOHAJIBHOW  OT3BIBUMBOCTA IMEJAarora M €ro
BOBJICYEHHOCTH B TMEAArorHY€CKyl0 JESTEIbHOCTh. OJTHU PE3YJbTAThl IMO3BOJISIOT
MPEANOJIOXKUTh, YTO CIIOCOOHOCTh IIeJlarora HacTpauBaTbCd Ha TO3UTHUBHBIC
MEPEeKUBAHUS YYaAIUXCSI M KOJUIET MOXET BBICTYNAaTh OJHUM W3 KIKOUYEBBIX
MEXaHU3MOB TMOICPKAHUS TPOPECCUOHATILHOTO YHTY3Ua3Ma.

Kpome TOro, BBISIBICHBI YCTOWYHMBBIE MOJIOKUTEIBHBIC B3aUMOCBSI3H MEXKIY
MOKa3aTeJIIMA  YYUTEIIbCKOTO DJHTy3Ma3Ma M o0mer caMod(h(HEeKTUBHOCTHIO
nenaroroB. [logo0OHas 3aKOHOMEPHOCTH MOATBEPKIAAET MPEINOTI0KEHHE O TOM, YTO
HMOITMOHAJIbHAS BOBJICUCHHOCTH B MPENOJaBaHNWE TECHO CBS3aHA C YOEKIIEHHOCTHIO
nejarora B COOCTBEHHOM MpoQheCCHUOHATBbHOW KOMIIETEHTHOCTH. B KOHTEKCTe
HACTaBHUYECTBA ATa CBS3h MPUOOpPETAET 0CO00E 3HAUCHHUE, MMOCKOILKY YBEPEHHOCTD
HaCcTaBHUKA B COOCTBEHHBIX MPOGECCHOHAIBHBIX BO3MOXKHOCTAX MOXET YCHJIMBATh
€ro TOTOBHOCTh NMPUHUMATHh Ha CeOsl OTBETCTBEHHOCTh 3a COMPOBOXKJICHHE MEHEE
ONBITHBIX KOJIJIET.

Oco0eHHO TmToOKa3aTeIbHOW OKa3andach CBsI3b YUYUTEIBCKOTO HHTYy3Ma3Ma
C TIOKa3aTesiMu caMOoIleHKH 3¢ ()EeKTUBHOCTH HacTaBHUYECTBA. Pe3ynbTaThl aHamu3a
CBUJIETEIBCTBYIOT O TOM, YTO O0Jiee BHICOKHI ypOBEHb SHTy3HMa3Ma CBsi3aH ¢ Ooiiee
BBICOKOM CYOBEKTMBHOW OILICHKOM COOCTBEHHBIX IE€Iaroru4eckKux IpPakKTHK,
CO3JaHMEM TIOJJEPKUBAIOIIEH aTMocepbl B3aWMMOJEHCTBUS U MOTHBAIUEH
HACTAaBHUYECKOM NESITeIbHOCTU. TakuMm 00pa3oM, YUUTEIbCKUNA IHTY3HMa3M MOKET
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paccMaTpuBaThCS Kak MCUXOJOTHYECKHI pecype, CoCOOCTBYIOMNNA (OPMUPOBAHUIO
POJYKTUBHBIX HACTABHUYECKUX OTHOIICHUM.

B COBOKymHOCTM TMOJy4YE€HHBIE pE3yabTaThl IO3BOJSIOT paccMaTpuBaTh
YUUTENbCKUM SHTY3Ma3M KaK WHTETPATUBHBIM JMYHOCTHO-TIPO(ECCHUOHATBHBIN
pecypc,  OOBEOUHSIONMN  SMOLMOHAIBHYIO  BOBJICUYEHHOCTh,  MPEIMETHYIO
NPUBEPKEHHOCTh W KOMMYHUKATHUBHYIO aKTHUBHOCTh Tieiarora. B koHTekcrte
IIKOJIHOTO HACTaBHUYECTBA JaHHBIM (peHOMEH mpuolOpeTaeT 0co0yI0 3HAUUMOCTbD,
MIOCKOJIbKY MMEHHO 3MOIMOHAIIbHO-MOTHBALIMOHHASI HHEPTUsi HACTAaBHUKA MOXKET
BBICTYNaTh  (PAKTOpOM, TMOJAJEPKUBAIOIIUM  YCTOMYUBOCTh  HACTAaBHUYECKOTO
B3aMMOJICHCTBUSL U CIIOCOOCTBYIOIIMM MPO(ECCHOHATBHOMY PAa3BUTHIO MOJIOJBIX
Mearoros.

[TomydyeHHble pe3yibTaThl OTKPHIBAIOT HECKOJIBKO  HAMpaBIICHUH IS
JAIBHEHIINX ~ WCCIENOBAHMM  YYUTENBCKOTO  OSHTy3Ma3Ma B KOHTEKCTE
HacTaBHUUYecTBa. llpexnae Bcero, mpeacTaBisieTcs LenecooOpa3HbIM pacIlupeHHe
OMITUPUIECKHUX BBIOOPOK 3a CUET BKJIIOUEHHUS TICAAroTOB PAa3IMYHBIX MPEIMETHBIX
obOnacteit u oOpa3zoBarenbHbIX ypoBHEW. [lom0OHBINM IIar MO3BOJIUT MPOBEPUTH
WHBAPUAHTHOCTH BBISBIICHHON TBYX(AKTOPHOW CTPYKTYpPHI SHTy3HWa3Ma U YTOUYHUTH
CTENEHb YHUBEPCATHLHOCTH TMOJYYCHHOM MOJENIU B Pa3IMYHBIX MPO(ecCHOHATBHBIX
KOHTEKCTaX. BO03MOXXHO, B pa3HbIX IUCHUIUIMHAPHBIX OOJACTSIX COOTHOIICHHE
IPEeIMETHOTO U IPOLECCYaTbHOr0 KOMIIOHEHTOB JHTYy3Ma3Ma OyJeT pa3iudarbes,
oTpaxkas cnenuduky o0pa3zoBaTeIbHOTO B3aUMOICHUCTBUSI.

[lepcniekTUBHBIM  HAmpaBlIEHHEM  SIBISIETCS ~ aHAJIM3  B3aUMOCBA3EH
YUUTEIBCKOTO PHTY3Ma3Ma C XapaKTEePUCTUKAMH MPO(ecCHOHATEHON UISHTHYHOCTH
neaaroroB. IIpodeccroHanbHas MAEHTUYHOCTb OTPa)KaeT CTENEHb OCO3HaHUs
yuuTeneM CcOOCTBEHHOW poiau B 00pa3oBaTeNbHOM TMPOILECCE U YPOBEHb €ro
IIEHHOCTHOM  TpUBEpKEHHOCTH  mpodeccur. MOXKHO  MPEANoNOXKUTh,  YTO
YCTOWYMBOCTh MPOGECCHOHATBPHOW HICHTUYHOCTH BBICTYIAET BaXKHBIM (HaKTOPOM
MO/IEPKaHUsT YHTY3Ua3Ma, OCOOCHHO B YCIIOBHUSX HACTAaBHMUYECKOW NEATEITHLHOCTH,
r7ie MeJaror He TOJBKO peann3yeT COOCTBEHHYIO MPO(ECCHOHANBHYIO POJb, HO H
CHOcOoOCTBYET (POPMUPOBAHUIO UACHTUYHOCTH APYTOTO CHEIUATUCTA.

B 3TOM KOHTEKCTE OCOOBI MHTEpPEC MPEICTABISIET OOpamleHue K KOHIICTIIHN
BO3MOXHBIX  mpodeccuoHanbHbix  «f»  (Possible  Selves), ommceiBarorieit
MPEJCTABIICHUs] YeJOBEKAa O COOCTBEHHOM MPO(ECCHOHAIBHOM  OYyIyIIEM.
[IpencraBieHust 0 »elaeMOM M HEXKEIATeNIbHOM MPO(ECCHOHAIBHOM pa3BUTHU
MOTYT BBICTyHaTh MOUIHBIM MOTHBAIMOHHBIM (DaKTOPOM, MOAJEPKUBAIOIIUM
npodeccHoHaNbHYI0 aKTUBHOCTH Te/larora U €ro TOTOBHOCTh MHBECTUPOBAThH YCHIIUS
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B pa3BUTHE JpPYIHX CHENUanucToB. lccienoBaHWe B3aMMOCBS3EM  MEXKIY
BO3MOXHBIMH TMPOGECCUOHANBHBIMU «S1» M YYUTEIBCKUM SHTY3Ua3MOM MOKET
MIO3BOJIUTH TTy0Ke MOHITH MEXaHU3MBbI MTO/JIEPKAHNSI HACTABHUYECKONW MOTHBAIUU.

JIONOJIHUTENBHBIM HAIPABICHUEM HCCIIEIOBAHUI MOXET CTAaTh aHAJIu3 POJU
UH(POPMALIMOHHON KyJIbTypbl U HWHGOPMAIMOHHON TrpamMoTHOCTH [3] memaroros
B IOAJCPKAHUM YUYUTEIBbCKOTO OHHTy3Wa3Ma B HACTABHUYECKON NESITEIbHOCTH.
B coBpemenHoOI 00pa30oBaTenbHON Cpeie 3HAaYUTENbHAS 4acTh MPOGECCHOHATBHOTO
pa3BUTHSL  CBsi3aHa C  OCBOGHHMEM  IU(MPOBBIX  PECypcoB,  HaBUTAIUEH
B MH(OPMAIIMOHHBIX TOTOKAX U KPUTHUECKON OIIEHKOU 00pa3oBaTeIbHOTO KOHTEHTA.
B oaTo0if cBS3M  0cOOBI HMHTEpec TpenactaBisger (opMar TakK Ha3bIBAEMOIO
pesepcusnoco Hacmagnuyecmea (reverse mentoring), TpPU KOTOPOM MOJIOJbIE
nejaroru, obnagaronue 0oyiee BHICOKUM YPOBHEM HUQPPOBBIX U MHGOPMAIIMOHHBIX
KOMIIETEHIIUM, BHICTYNAIOT HACTABHUKAMU JIJIsi 00Jie€ OMBITHBIX KOJUIET B BOMPOCAX
pabotel ¢ 1udpoBON cpenoil, 00pa3oBaTeNbHBIMU IUIATGOPMAMU U HOBBIMH
dbopmamu MenuakoMMyHUKauu. [10100HbI OOMEH KOMIETEHTHOCTHBIM KalUTaJIoM
MOET HE€ TOJBKO CIOCOOCTBOBAaTh TIOBBIIICHUIO YPOBHS HH(POPMAIMOHHON
KYJbTYpbhl TMEAaroru4eckoro KOJUIGKTUBA, HO U TOAJACPKUBATh SHTY3Ha3M
YYaCTHUKOB HACTaBHUYECKOTO B3aMMOACUCTBUS, (DOPMUPYS TOPU3OHTAIBHBIC W
B3aUMOJIOTOJIHSIOIIUE MOJIETH MPO(ECCHOHATBHOTO COTPYIHUYECTBA.

Emle  oOHMM  MEpCHEeKTUBHBIM  HANpaBICHUEM  SBISIETCA  aHAJIN3
MICUXOJIOTUYECKUX  PECYpPCOB, CHOCOOCTBYIOUIMX COXPAHEHUIO  YUUTEIHCKOIO
HHTY3Ma3Ma B YCIOBUAX COBPEMEHHOW oOpazoBaTenbHOU cpeabl. K uncmy Takmx
PECYpPCOB MOT'YT OTHOCUTBCS MapaJoKCaJIbHOE MBIILIEHUE, TO3BOJISIONIEE Te1aroram
KOHCTPYKTHUBHO BOCIPHHUMATH TPOTHBOPEYMBBIE TpeOOBaHUS 0OOpa30BaTEILHOM
CUCTeMBI, A TakXke  MepeXuBaHWEe  MPOPECCUOHATBLHOIO  IPOIIBETaHUS,
BBIpAXAIOIleecss B OUIYIICHUU pa3BUTHS, POCTAa U TICUXOJIOTUYECKOW HHEPTUH
B paborte. HccienoBanue naHHBIX (EHOMEHOB MOXKET CIOCOOCTBOBAThH Ooiiee
rIIyOOKOMY MTOHUMaHUIO (PAaKTOPOB YCTOMUMBOCTHU MEJArOTHIECKON MOTHBAIIHH.

Hakoner, nepcneKTUBHBIM MPEICTABISIETCS BKIIOYEHHE B UCCIIEA0BATEIbLCKUI
Tn3aiiH 00bEKTUBHBIX KpuTepueB 3G(HEKTUBHOCTH HacTaBHUYECTBA. Mcmoap30Banue
AKCIEPTHBIX OILICHOK, MOKa3aTeyie mpo(eCcCUOHAILHOTO Pa3BUTHUSI HACTABIISIEMBIX U
XapaKTEPUCTUK OPTaHU3aIMOHHOW Cpebl MO3BOJUT OOJIee TOYHO OIEHUTH BKIIAJ
YUHUTENIbCKOTO 3HTy3ua3Ma B MNpodecCHOHANbHbIE PE3yJbTaThl HACTABHUYECKOM
aestenbHOCTH.  [logOOHBIA MOAXOA MOXKET CHOCOOCTBOBATH  (hOPMHUPOBAHUIO
KOMIUIEKCHOM MOJIEJIM HAaCTAaBHUYECTBA, YUYUTHIBAIOIICH KakK JIMYHOCTHBIE PECYPCHI
nejarora, Tak ¥ KOHTEKCT 00pa30oBaTebHON OpraHu3aluy.
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POJIb TYPKMEHCKOM CCP B 9)KOHOMMNYECKOW UHTEI'PAIIUN
B CPEJJHEM A3HHU (1960-19801T.)

ApciiaHoOB AXMeT

CTYCHT

Hayunsblii pykoBoauTesb: Baranosa ®@upaayc I'aday/uiazsHoBHA
K.(prII10M1.H., JOIIEHT

OI'AOY BO «Kazanckuit (ITpuBomkckuii) henepanbHbli yHUBEPCUTET

AnHotanms: Crares uccnenyer poiib TypkMmenckoin CCP B skoHOMHUYECKOI
nHarerpannu Cpegnent Asun B niepuof ¢ 1960 mo 1980 roasl, B HEM pacKpbIBAIOTCS
KJIFOUEBbIE HANPABJICHHS Pa3BUTHS PECIYOJMKHM — OT TOIUIMBHO-3HEPreTHYECKOM
OoTpaciii /0 MAacIUTAOHBIX HUPPUTALIMOHHBIX IPOEKTOB U  COTPYAHHYECTBA
C COCeIHMMM CcOro3HbIMU pecnyOnukamu. B 1985 1. Typkmenckas CCP
obOecrieunBana okojo 13% oOmelt 100bIYM MPUPOJHOTO Tra3za B CTpaHE, 4YTO
MOAYEPKUBAIIO €€ CTPATErMYECKyI0 dHEPreTHYECKyr poiib. Kpome TOro, HeCMOTps
Ha IEHTpaIn30BaHHOE ympaieHue, Typkmenckas CCP obGnamana ompenenéHHOM
CTENEHBIO CaMOCTOSITEIBHOCTA B PA3BUTUU HWH(QPACTPYKTYPhl U KOOPJWHALUU
MEXPETHOHAIBHBIX  MPOEKTOB, YTO  CIIOCOOCTBOBAJIO  CO3/IaHUI0  €IUHOU
DKOHOMMYECKON CUCTEMBI BCETO PETHOHA.

KuarwueBsbie caoBa: Cpennsis Asusa, Typxkmenckas CCP, npupoansiii ras,
rmiaHoBasi skoHoMHKa CCCP, skOHOMHYECKass MHTErpalus, MeEXpecrnyOJMKaHCKas
Koonepauus, KapakyMckunii KaHa.

THE ROLE OF THE TURKMEN SSR IN ECONOMIC INTEGRATION
IN CENTRAL ASIA (1960-1980S)

Arslanov Ahmet
Scientific adviser: Vagapova Firdaus Gabdullazyanovna

Abstract: This article examines the role of the Turkmen SSR in the economic
integration of Central Asia from the 1960s to the 1980s, revealing key areas of the
republic's development—from the fuel and energy sector to large-scale irrigation
projects and cooperation with neighboring Soviet republics. In 1985, the Turkmen
SSR accounted for approximately 13% of the country's total natural gas production,
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underscoring its strategic energy role. Furthermore, despite its centralized
governance, the Turkmen SSR enjoyed a certain degree of autonomy in infrastructure
development and the coordination of interregional projects, which contributed to the
creation of aunified economic system for the entire region.

Key words. Central Asia, Turkmen SSR, natura gas, planned economy of the
USSR, economic integration, interrepublican cooperation, Karakum Canal.

HccnenoBanue conuaibHO-3KOHOMUYECKUX TpaHcpopMaluid B pecryOamkax
Cpenneit A3uM B COBETCKMU MEPUOJ| MPEACTABIACT COOOM MpeaMeT IiIyOOoKoro
HAyyHOro aHajiu3a, TpeOymoIero KOMIUIEKCHOIO pacCMOTPEHHsS] IPOIECCOB
MOJCPHU3AIUY, HHIYCTPUAIM3ALMM U  WHCTUTYLHOHAJIBHBIX  MEXaHU3MOB
VOpPaBJICHUS B MHOTOHAIMOHAIBHBIX TMepudepuiiHbIX peruoHax. B HaydHoi
JUTEpaType MOAYEPKUBACTCS JBYHAIIPABICHHBIM XapaKTep COBETCKUX MPOrpamMmm
MoaepHu3anuu. C  ONHONW  CTOPOHBI, TOJIUTUKA  HWHIYCTPHAIM3ALUU U
MH(DPACTPYKTYPHOTO PAa3BUTHUS CIOCOOCTBOBAIM 3HAYHUTEILHOMY PACIIUPEHUIO
IIPOU3BOACTBEHHOIO MOTEHIMANa U COLUAIBHO-KYJIbTYPHOW MHTErPALIMA PETUOHOB.
C ngpyrol —  JaHHBIE  MPOLECCHl  COMPOBOXIAIWCH  LEHTPAIM3ALUEH
aIMUHUCTPATUBHOTO KOHTPOJII W YHU(PHUKAIMEH KyJIbTYpHBIX MPAKTUK, YTO
ITOPOKIAJIO COUUAIBHBIE HANIPSIYKEHHOCTH M MCKAXKEHUS JIOKAIBHBIX YKOHOMHYECKUX
ctpykryp (C. Abamun, P. [Tomdper).

BHumanue yzaensercs ynpaBJI€HHUIO HPUPOAHBIMU PECYpCaMH, B YaCTHOCTH,
UpPPUTALIMOHHBIM CHCTEMaM, KOTOpBIE CIIY>KUJIM TEXHUYECKUM O0azuCcOM arpapHoro
CEKTOpa M HHCTPYMEHTOM IIOJMUTHUYECKOTO  BO3JIECUCTBUA.  IJKOJIOTHYECKHE
IIOCJIEJICTBHSI PECYPCONOJIB30BAHUS OCTAIOTCS KIIFOUEBBIMHM aCIEKTaMU ITOHUMAaHHUS
MPOJOKUTENBHBIX  TeHAEHIMNU  permoHanbHoro  paszsutusa (C.  O’Xapa,
N.M. Cranuun).

Oco0eHHOCTH COHAIBHO-IKOHOMHYECKOI0 PA3BUTHA B MO3AHECOBETCKUH
nepuoa. B TMO31HECOBETCKMM NEPUON COLMAIBHO-DKOHOMHUYECKOE PA3BUTHE
pecnyOnuk CpenHedl A3uM XapaKTepU30BAIOCh BBIPAKEHHON HEOJHOPOAHOCTHIO,
00yCJIOBJIICHHOM KaK MPUPOJAHO-PECYPCHBIM MOTEHIINAIOM, TaK U LIEHTPATU30BaHHBIM
IJIJAHUPOBAHUEM CO CTOPOHBI COKO3HOTO PYKOBOACTBA. COrjJacHO 3MIMPUYECKUM
nanaeiM P. [Tomdpera [1, c. 85] u E. Kana, P. [Tom¢ppera u K. Angepcona [2],
Kazaxckas CCP 3annmana nuaupyromuye NO3WLHMM M0 YPOBHIO WHIYCTpUATIU3AIUY,
yro ObpUIO oOOecmeueHOo Ooraroil MUHEPaTbHO-CHIPbEBOM 0a30ii W pa3BUTOM
TpaHcropTHON wuHbpacTpykTypoir. B ornuume ot Hee, VY306ekckas CCP wu
Tamxukckas CCP coxpaHsuin arpapHO-OPUEHTUPOBAHHYIO 3KOHOMHUKY C CHJIBHOU
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3aBUCUMOCTBIO OT HPPUTALIMOHHOTO 3€MJIEAENHS, YTO HEPEAKO MPUBOIWIO K
HKOJIOTUYECKUM JUcOaIaHCaM.

Cornacao C. AOamuHy, aHanu3 apxuBHbIX MatepuanoB ['ocmiana CCCP
noaTBepxkaacT, yro Oonee 80% MHBECTHIIMI M OCHOBHBIX TPOU3BOJICTBEHHBIX
pElIEHNI HAXOAWJIMCh B BEICHUU LEHTPAJIBHBIX OpPraHoB, YTO OTpakaer
CTPYKTYPHYIO 3aBUCHMOCTh PETHOHOB OT COIO3HOro 1ieHtpa [3, c. 58].
Crpareruueckue oTpacid (OpMHUPOBAINCh Ha 0a3e OTpacieBOW CHEHMATU3alUU:
Kazaxckas CCP — ropHoaoOsiBaroiasi IpOMBIIUIEHHOCTh U TPAHCHOPT, ¥Y30eKcKas
CCP — xnomkoBoxctBo, a Kwuprmsckas CCP u Tamxukckas CCP — arpapho-
TUAPOIHEPTETUYECKUE KOMILJIEKCHI.

KomriekcHbIN CUHTE3 TAaHHBIX UCCIEOBAHUM M apXUBHBIX UCTOYHUKOB, B TOM
yucne ucciaenopanuii [Ix. Xerepuioy u H. Meropana [4, c. 16], neMoHCcTpupyeT
CUCTEMHBII XapakTep COLUUATbHO-3KOHOMUYECKHX TpaHcopmanuid U mpoOeMsl,
BO3HHMKABIIIME Ha (POHE >KECTKOM IEHTpaIM3alMd U HEOJAMHAKOBOTO IPUPOIHO-
SKOHOMHUYECKOTO TMOTEHIMaJla B TO3JHECOBETCKUW Tmepuoa. B cooTBercTBHM
C WUCCIeNyeMbIMU JaHHBIMU TpoMmbinuieHHOro mnpoduis pecnydonuk CCCP u
KJIFOUEBBIX (PAKTOPOB PA3BUTHUS MO3HECOBETCKOIO MEPHO/IA, BBISBICHO:

— DOSKOHOMHYECKas crernuanu3anus pecrnyOonuk l[lentpanbHol A3um umena
BBIPAXEHHBIN pernoHanbHbIl xapakrep. Tak, Kazaxckas CCP u Typkmenckas CCP
OPUEHTHUPOBAINCH TMPEUMYIIECTBEHHO Ha J00bIYY U NEepepadOTKy MHHEpaIbHBIX
pecypcoB U dHeproHocuteneit, B To BpeMs kak Y30ekckas CCP u Tamxukckas CCP
OCTABAJIMCh arpapHO-CHIPHEBBIMU DPETHOHAMU C (POKYCOM Ha XJIOMKOBOJCTBE U
JErKOM MPOMBIIIJIEHHOCTH;

— cucTteMa neHTpaim3oBanHoro mianupoBanus CCCP ¢opmupoBaia TeCHYIO
OpraHU3alMOHHO-(UHAHCOBYIO MPUBS3KY PECMyOIUK K COIO3HBIM MHUHHUCTEPCTBAM,
YTO OrPAaHUYUBAIIO BO3MOXXHOCTh JIUBEpCU(PHUKAIMKM SKOHOMUKM M THOKOTO
pearupoBaHHus Ha HKOHOMUYECKHE BBI3OBBl. (OCOOEHHO SPKO 3TO MPOSBISIIOCH
B Typxmenckou CCP u Tamxukckoin CCP;

— ©CTECTBEHHO-PECYPCHBIE OTpaHUYEHHS, TaKUE KakK OCTpPbId aePUIUT
npecHoi Bojbl B Typkmenckon CCP, V36ekckoit CCP u Tamxukckoit CCP, a Takxke
0oJbIlIMEe TEpPUTOPUATBHBIE NPOTSHKEHHOCTH W DKOJOTHYECKHE MPOOJIeMbl
B Kazaxckoii CCP u Kuprusckoit CCP, cymiecTBeHHO CHMXald 3()PPEKTUBHOCTH
pa3BUTHS HHOPACTPYKTYPHI U UHAYCTPUATH3AIINN;

— MOHOKYJIbTYPHOCTh SKOHOMHUYECKOW CTPYKTYpPBHl — XJIOMOK B ¥Y30€KCKOH

CCP u Typkmenckori CCP, amomunuii B Tamxukckoit CCP, mpupoaHbiii ras
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B Typkmenckoir CCP, meramumyprust B Kazaxckoit CCP — mopoxnania ysa3BUMOCTb
K H3MEHEHHUSIM KOHBIOHKTYPhl MHPOBBIX PBIHKOB W OrpaHWYMBAJIa BHYTPECHHHE
BO3MOKHOCTH 3KOHOMUYECKOT'O POCTa;

— OrpaHMYEHHBbIE TIpaBa pecnyOJMK Ha yOpaBiCHHE pecypcaMu H
WHBECTULIUSIMHU  TIPEMATCTBOBAIIA  IPOBEICHUIO HIKOHOMHUYECKHMX pedopM U
MOJICpHMU3AIIMN TPOU3BOACTBA, 3aKPEIUIAs TNepUPEPUIHBIA CBHIPHEBOM  CTaTyC
PETHOHOB.

B COBOKYMHOCTM WHCTUTYLIMOHAJbHBIE Oapbepbl U CTPYKTYpHBIE CIIA00OCTH
c(hOpMHUpPOBANIM 3HAYUTEIbHBIE IKOHOMHUYECKHE AUCHPONOpLHH K KOHIy 1980-x
roJI0B, YTO OKa3aJo JOJITOBPEMEHHOE BIMUSHHE Ha TpaHCPOpPMAIUIO SKOHOMUK
rocynapcts LlenTpanbHOM A3UM B TOCTCOBETCKUM MTEPUO.

BausiHMe NMpUPOAHBIX pecypcoB Ha IKOHOMHKY perumoHa. Pacnpenenenue
BOJIHBIX PeCypcoB pek Amynapbs U CeIpapbs OKa3bIBAET KPUTHYECKOE BO3ACHCTBHE
Ha KOHOMHKY cTpaH LleHTpanbHOM A3MM, YTO MOATBEPKAACTCS WCCIIEAOBAHUSIMU
B oOmactu reoskoHoMuku (C. O’Xapa [5, c. 432]; Jx. Cexpunr [6, c. 81]). Bona
BBICTYMAET KIFOUEBBIM (PAKTOPOM (POPMUPOBAHUSL arpapHOro CEKTOpa, B YACTHOCTH
crienuann3auuy Ha XjaonkoBoacTBe B Y30ekckor CCP m Tamxuxckou CCP, Torma
kak Kuprusckas CCP u Kazaxckas CCP opueHTHpOBaHbl Ha HCHOJIB30BAHUE
TUAPOIHEPIEeTUYECKOr0 TMMOTEHIMana. AHalIU3 JaHHBIX MUWHUCTEPCTB BOJIHBIX
pecypcoB (2020-2022 rr.) BBIABWI, YTO pPa3BUTHE HPPUTAIMOHHBIX CHCTEM H
TUAPOTEXHUYECKON HHPPACTPYKTYphl TpaHCPOPMHUPYET PEUYHOM CTOK, BIMSIS Ha
o0ecrnieueHre BOJAHBIMU M DHEPIETUYECKUMHU pecypcaMu. IT0 GOPMUPYET CIOKHYIO
CeTh B3aMMO3aBHCUMOCTEH, KOTOpas HMEET AOJIOBPEMEHHBIE SKOHOMHUYECKHE H
AKOJIOTHYECKUe mocneactBus [7, c. 93]. BbIsiBIeHbI KIIOYEBbIC HAMNpaBICHUS
BO3JICUCTBHS: OOBEMBI M CTPYKTypa CEIbCKOXO3SHCTBEHHOTO IIPOM3BOJICTBA
(B mepBYyI ouepellb XJIOMKA), MEXaHU3Mbl YIPABICHHS BOJIHBIMU pecypcaMud H
SHEPreTUYECKOW TMOJIUTUKOM, COCTOSSHUE W MOJIEPHU3AIUSA TUIAPOTEXHUUYECKUX
COOPYKEHUU, ONPEACIAIOINX PEKUMBbI BOIOIONIb30BaHUA. ICTOPUYECKHIT KOHTEKCT
COBETCKOI BOJIHOW TOJMTHKUA CO3[aJl MHCTUTYIIMOHAIbHBIE U TEXHOJIOTUYECKHE
OCHOBBI, KOTOpbIE€ (DOPMHUPYIOT COBPEMEHHbIE SKOHOMHYECKHE U HKOJIOTHYECKUE
BBI30BBI PEruoHa, MOJJACPKUBAsS YCTOMYMBOCTDH CJIOKUBIIMXCS PECYpPCO3aBUCUMBIX
MOJIEJIEN pa3BUTHSL.

BrIsiBIEHa KpUTHYECKasi pOJb BOJIHBIX PECYPCOB B 3KOHOMUYECKOM Pa3BUTHU
pErMoHa U KOMIUIEKCHOCTh HMX PAalMOHAIBHOIO yHpaBieHUs. B 4ucie OCHOBHBIX
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po0JIEM BBIIEISAIOTCS CE30HHAs M3MEHYHMBOCTh CTOKA, JErpajalus UPPUTralluOHHOM
UHQPACTPYKTYPhl U KOHKYPEHIUSI MEXKAY Pa3IMUYHBIMU CEKTOPAMH XO3SWCTBEHHOU
nestenbHocTH. B wactHocTH, Typkmenckas CCP  xapakTepu3oBaiach BBICOKOM
CTENEHBIO 3aBUCUMOCTH OT HMCKYCCTBEHHOT'O OpPOIIEHUs, 0OYCIOBIEHHON arpapHoi
CIeHHAIN3alMe Ha XJIONKOBOJACTBE — BEIyUIEH oTpaciyu peruoHa. OCHOBHBIMU
BOJHBIMHA HCTOYHHKAaMH BBICTYIJIM peka Amyznapes n Kapakymckuii KaHai,
o0ecreynBaBIIfe CTAOMIM3ALMI0O U PACIIUPEHUE CEIIbCKOXO3IMCTBEHHBIX YTOJUN
B YCJIOBHSIX apUAHOTO KJIMMarTa.

B  Typkmenckoit CCP  coxpaHsuilacb  3HAQUWUTENIbHAsi  3aBUCHMOCTh
arpONpOMBIIIEHHOTO  KOMIUIEKCa OT yKa3aHHbIX pecypcoB. (OoOecneueHue
NOTPEOHOCTEN XJIOMKOBOTO U MPOJOBOJIBLCTBEHHOTO MPOU3BOJCTBA COMIPOBOXKAAIOCH
BO3pacCTaHWEM Harpy3kd Ha BOJOOXpPaHHbIE cUCTEMBbI. CII0)KHOCTU YCYTyOJIsITUCH
CHUKEHUEM O0BEMOB CTOKa AMYJIapbU U BIUSIHUEM KIMMATHYECKUX (PaKTOPOB, UTO
TpeOOBAJIO BHEAPEHHS] MHHOBAIMOHHBIX MOJAXO0J0B K YIPABICHUIO U MOJIEPHU3ALNU
UPPUTALTMOHHON UHPPACTPYKTYPHI.

YcuiieHne HeHTpPaaM3auMd M HHCTHUTYHHMOHAJbHBbIE Oapbepbl. AHamu3
HOPMATHBHBIX aKTOB M CHEIUaIM3UpOBaHHBIX ucciegaoBanuii 1970-1980-x romos
CBUJIETENBCTBYET O 3HAYUTEIIBHOM YKPEIIEHUH LEHTPAIU30BAHHBIX MEXaHU3MOB
yopaBienuss B 3koHomuke CCCP. HecmoTpst aAeknapaTUBHbIE —3asBJICHUS
O pacIIMpEHWHd AaBTOHOMHMH COIO3HBIX PpECIyOJIMK, SMIHUPUYECKHUE JaHHbIE,
npeacrasiennbie P. [Momdperom [8, c. 544], neMOHCTpUPYIOT KOHIICHTPAIIUIO
peanbHOM BJIaCTH B COIO3HBIX OpraHax U BEJIOMCTBAX.

[Tporokomnsl mnenymoB LUK KIICC ¢ukcupyror, uyto nopsiaka 50% BpemeHu
3acelaHuii ObUIO TMOCBSIIEHO BOINPOCAM arpapHOM MOJMTUKH, YTO OTpPaKaer
BBICOKYIO aIMUHUCTPATUBHYIO Harpy3Ky Ha LIEHTPAJIbHbIE OPraHbl U OPUEHTALINIO Ha
pyTHUHHOE peryiaupoBaHue. OCHOBHbIE MHCTUTYLHOHAIbHBIE TEHICHLIMHA BKIIOUYAIOT:
YKPEIUIEHUE BEPTUKAIN KOHTPOJIS YEPE3 COIO3HBIE MUHHUCTEPCTBA U BEJOMCTBEHHBIE
CTPYKTYpPbl, CHUCTEMHOE COKpAalICHUE YIPaBICHUYECKUX MOJTHOMOYHMI COIO3HBIX
pecnyONuK, MPUOPUTETHOE 3HAYCHHE BHITIOJHEHUS YCTOSBIIUXCS TJIAHOBBIX 3aaHUMI
(yacto B ymiep0d »KOHOMHYECKOW 3(PPEKTUBHOCTH U aJANTUBHOCTU PETHMOHAIBHBIX
cucrem). Ilpoucxonuna OrOpoKpaTu3alus YIpaBiCHUsS, KOTOpas OrpaHHYMBaja
BO3MOYKHOCTH PETHOHOB K CAaMOCTOSTEIBHOMY IPHUHATHUIO  CTPATErMYECKHUX
HSKOHOMHUYECKUX PELICHUH, MOITBEP K Aasi BBIBOJIbI MOCIEAHUX UCCIEAOBAHUIM.

BbIsiBIEHBI CHCTEMHBIE PELICHHS] COBETCKOTO PYKOBOJACTBA, OO0YCIOBHBIIHE
POCT peECypco3aTpaTHOCTH M 3aKPEIUICHHE LEHTPAIU30BAaHHOTO aJIMHUHUCTPATUBHO-
SKOHOMHUYECKOTO YIPABICHHUSA:
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— yBEJMYEHHE IJIAHOBBIX MOKazarejed mo mpou3BoiacTBY xJonka (I'ocruian
CCCP B 1970-1975 rr.), 5KOHOMHUYECKHE TOCIEACTBUA: POCT BOAOMOTPEOICHUS U
WHTEHCUBHAsI 9KCIUTyaTallMs BOJHBIX PECYPCOB;

— MOJEpHM3AIUsl HUPPUTALMOHHBIX cucTeM (MUHUCTEPCTBO  BOJHOTO
xo3siicTBa B 1980-1985 rr.), 4TO MpUBENO K CHMXKEHUIO YTEUEK BOJBI HA €AUHUILY,
IpY YBETUYEHUU OOIIUX 3aTpaT U3-3a MacTaboB padoT;

— Mepol, npeaycMoTpeHHble noctaHoBieHueM I[K KIICC wu Cosera
muHucTpoB  CCCP  «O  nmanpHeWllleM  COBEPLUICHCTBOBAHMM  MEXaHU3Ma
XO35IICTBOBAHHS B arpoNpPOMBIIIJIEHHOM KOMIUIEKCE CTpaHbD» [9], 4TO IO3BOJIMIIO
YCWJIHTh 3aBUCUMOCTh PETMOHAJIBHBIX SKOHOMUK OT LIEHTPAJIN30BaHHBIX MOCTABOK;

— peanu3anus MacHITAOHBIX THAPOIHEPreTHYECKUX MpOeKToB B 1980-e TT.
IpUBeJia K HAPYIIEHUIO YHEPreTUUECKOTo OanaHca, BOSHUKHOBEHUIO 3KOJOTHYECKUX
McOaIaHCoB.

DT  Mepbl  OKa3aJd 3HAUUTENIbHOE BIMAHME Ha  3(P(HEKTUBHOCTH
IIPUPOJOIOIb30BAHUS. M  CTPYKTYPHYIO YCTOWUYMBOCTH OSKOHOMHUKH, OTpaxKas
OTrpaHUYCHMS TUIAHOBOM MOJIENN PA3BUTHS.

CTadmiIbHOCTD CTPYKTYPHBIX MoaeJiei XO031iICTBOBAHMS.
ConocTaBUTENbHBIM aHAIN3 APXUBHBIX JAHHBIX C COBPEMEHHBIMHU HCCIEIOBAaHUSMU
(I".K. Ca66arosckoro, P.C. Mycunoii, X.b. baiipamosa [10, c. 19], O. PaxmoHOBa 1
M. PaxmonoBa [11]) nemoHcTpupyeT, u4TO (YHIAMEHTAIBHBIC XapaKTCPUCTHKH
XO35MCTBEHHBIX MOJEJIEd COBETCKOTO MepUoAa COXPAHSAIOT CBOK aKTYyalbHOCTb
B TIOCTCOBETCKOM IpocTpaHcTBe. OJKoHOMHKa TypkmeHckoit CCP mpomomxaer
OpPUEHTUPOBATHCS HA AOOBIUY IPUPOAHOIO ra3a U MPOU3BOACTBO XJIOMNKA, 1€ Ta30Bas
OTpacib 3aHUMAET JOMHHHUPYIOLIEE MECTO B (PDOPMHUPOBAHUHU SKCHOPTHBIX TOXOIOB.
BbIcoknii  ypoBE€Hb TIOCYIapCTBEHHOI'O pEryJUpPOBaHUS W  OrPaHUYEHHOCTh
auBepcu(UKAIMM  TPOMBIIUIEHHOTO CEKTOpa CBUACTEIBCTBYIOT O COXpPaHEHHUU
TpaHC(OPMAIIMOHHBIX BBI30BOB, YHACIIEJOBAHHBIX OT COBETCKOIO MEPHOJa, YTO
oOyClaBIMBaeT  3aBUCUMOCTh  JKOHOMHUKH  OT  KOHBIOHKTYpPBl ~ MHPOBBIX
DHEPreTUYECKUX pPBIHKOB. OmnpenaeneHsl OCHOBHBIE IOJOXKEHUS 3KOHOMHYECKOU
unrerpaunu CCP Cpenneit Azun B nepuon ¢ 1960 o 1980 rr.:

1. MucturyuuonansHass uHepuus. CoBeTCKas MOJENb XO3SCTBOBaHUSA
co3fajia JIOJITOBPEMEHHBIE HWHCTUTYLIMOHAJIBHBIE CTPYKTYpbl U 3KOHOMHUYECKHE
B3aMMO3aBHCHUMOCTH, KOTOPBIE A0 CUX IOp BIMSIOT HA PACHpPECICHUE PECYPCOB H

OTPAacCIICBYIO CIICHUAIN3alIUI0 PETHUOHOB.
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2. PecypcHas 3aBUCHMMOCTh Kak (akTop ys3BUMOCTH. CoxpaHsiomasics
3aBUCUMOCTb OT TPAHCTPAHWYHBIX BOJHBIX PECYPCOB YCWIMBAET MEKPETMOHAIBHBIE
HallpsDKEHUST W OIPAHMYMBACT CYBEPEHHBIE BO3MOXHOCTH  3KOHOMHYECKOTO

Pa3BUTHA.
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POJIb ®PAKTOPOB BHEIITHEW CPEJIbI B BAPBUPOBAHUN
YUCJEHHOCTH JINCTOI'PBI3YIIIUX BPEIUTEJIEN

Kasz0anoBa Upuna MuxaiijioBHa

K.0.H., JOIICHT

bopmoruna Exarepuna AJieKCaHIPOBHA
npenojasarens CIIO

OI'bOY BO «BopoHexckuil rocy1apCTBEHHBIM
JECOTEXHUYECKUM YHUBepcuTeT nMmeHu 1'.d. Mopo3osa»

AnHOTamusi: B 1aHHON pabore wu3ydaroTcs (aKTOpbl BHEUIHEH Cpefbl,
BBITIOJHSAIONIME OYEHb BAXKHYIO pPOJIb B BapbUPOBAHMM YHCICHHOCTH H3y4aeMbIX
HaMU BUJOB, KOTOPbIE BECbMa MHOTOCTOPOHHE MPHUCIIOCAOINBAIOTCSA K YCIOBHIM U
BCECTOPDOHHMM  BJIMSHUSIM  BHemHed cpeapl. Ho  momoOGueiMu  daktamu
MHOTOCTOPOHHOCTB 3Ta JAJEKO HE UCYEPHBIBAETCA. BBHIY TOro, 4ro B MOCIEAHEE
JecsATUIeTHE B JyOpaBax B pailoHE HCCIIeJOBAaHUN HAOIIOJAIOTCS 3HAYUTEIhHBIC
M3MEHEHHUS B YCIOBUSIX HUX Mpou3pacTaHus, a B HEKOTOPBHIX pailloHax ObuIH
OOHapy>KE€Hbl ~ CYyIIECTBEHHbIC W3MEHEHUS B  YCJIOBHUAX IKU3HEIEATEIHLHOCTH
HAaCaXJCHUN, a Takke HaOMIoAaloTCd MPOLECChl MOJHOTO  NpeKpalleHUs
Xu3HenesTepHoCTH ny6a [1-3]. Bee 3T M3MeHEHHs HE MOTJIM HE OTPa3sHThCSA Ha
YUCJIEHHOCTH U3Y4YaeMbIX HAMU BUJIOB, OOUTAIONIMX B yOOBBIX HacakJIeHUSIX. Benb
CJIIOHBI M M3MEHYUBBI OpPraHU3M OPEXOTBOPOK UPE3BBIYANTHO pPa3HOOOpa3HO
pearupyeT Ha OKpY)Karol[UEe €ro YCJIOBHS, Yalle BCEro MmpucrnocabiuBasch K HUM
MMacCUBHO WM AakTHUBHO. (COOTBETCTBEHHO A3TOMY, M3MEHEHHUS OpraHu3Mma
OPEXOTBOPOK MOTYT OBITh KakK MpsIMbIE, TaK M KOCBEHHBIC. [IpsiMbie 00yCIIOBIEHBI
ONpPEICIICHHBIMU  BHEIIHMMH  BJIMSIHUSMH, a KOCBEHHBIE  XapaKTEPHU3YIOT
MIPOUCXOXKJICHUE OOJIBIIMHCTBA M3 HUX. DaKTOpbl BHEIIHEH Cpelbl BIMSIOT Ha
MPOIECCHl PACIyCKaHUsd HE TOJIbKO IOYEK, HO M Ha MOJIOAYK JHCTBY. Hamu
HE MCKJIIOYAeTCS B 3TOM BOIIPOCE U posib OoJie3Hel ay0a, a MMEHHO MYYHUCTOM
POCHI, KOTOpasi MacCOBO TOpakaeT JMCThs ayOa. CKa3bIBaeTCs W BIUSHUE HU3KUX
TEeMIIepaTyp, BO3ACHCTBYIONIMX HAa HE 3aKOHYMBIIMX CBOE pa3BUTHE Moberu ayoda
BOCCTAHOBUTEIHHOTO U TO3THEBECEHHETO IUKIJIOB. ECTh menbrit psa HaOMIOACHHM,
NOJATBEPKAAIONIMX, YTO W MHUINA B KayecTBe (pakTopa BHEIIHEH Cpelbl BIUSET Ha
OKpacKy HaceKoMbIXx. B cBoell paboTe MBI paccMaTpuBaeM TaKKe HW3MEHCHUS,
OPOU30LIEAIINE IO BO3IACHCTBUEM pA3JIMYHBIX BapUalMii, BO3HUKAKOLIUX OT
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HEU3BECTHBIX HAaM M HEYJOBUMBIX NMPUYHH, KOTOpPbIE MPHUOOPETAIOT B HACTOSIIEE
BpEMs OTIPENIeTICHHBIN XapaKTep MOCPEICTBOM €CTECTBEHHOTO 0TOOpA.

KiioueBble c10Ba: OpexOTBOPKH, MOPOCIEBBIE NyOpaBbl, BHEIIHUE (PAKTOPHI
cpeabpl OOWTaHMS, PEKOTHOCHUPOBOYHBIE OOCIENOBaHMSA, MApTOTEHEe3, araMmHoe

ITIOKOJICHHC, OUraMHOE ITOKOJICHHE.

ROLE OF ENVIRONMENTAL FACTORSIN VARIATION
OF LEAF-EATING PEST ABUNDANCE

Kazbanova Irina Mihailovna
Bormotina Ekaterina Aleksandrovna

Abstract: In this paper, we study environmental factors that play a very
important role in varying the abundance of the species we study, which adapt very
comprehensively to the conditions and all-round environmental influences. But this
versatility is far from being exhausted by such facts. Due to the fact that in the last
decade significant changes in the conditions of their growth have been observed in
the oak forests in the research area, and in some areas significant changes in the
conditions of plant life have been detected, as well as the processes of complete
cessation of oak life [1-3]. All these changes could not but affect the abundance of
the species we studied, living in oak plantations. After al, the complex and volatile
organism of nutcrackers reacts extremely variously to the conditions around it, most
often adapting to them passively or actively. Accordingly, changes in the nutcracker
body can be both direct and indirect. Direct ones are caused by certain external
influences, while indirect ones characterize the origin of most of them.
Environmental factors affect the budding processes not only of the buds, but also of
the young foliage. We do not exclude the role of oak diseases in this matter, namely
powdery mildew, which massively affects oak leaves. The influence of low
temperatures, which affect oak shoots that have lost their development in the
restoration and late spring cycles, also affects. There are a number of observations
confirming that food, as an environmental factor, affects the coloration of insects. In
our work, we also consider the changes that have occurred under the influence of
various variations arising from unknown and elusive causes that are currently
acquiring a certain character through natural selection.

Key words: nutcrackers, overgrown oak forests, external habitat factors,
reconnai ssance surveys, partogenesis, agamous generation, biogamous generation.

163

MUHMN «HOBAA HAYKA»




SCIENCE RESEARCH 2026

Bsenenue

JKuBble opraHu3Mbl, cliararoiiyue IpUpoaHbIe OMOTEOIIEHO3bI, MPOILIN T0ITUl
OyTh CONPSOKEHHOM OSBONIOIMH, B pe3ylbTare KOTOpod chopmupoBaInCh
CTPYKTYPHO-(DYHKIIMOHAJIbHBIE STUEUKH Ouocdepsl, oOecreynBaroiie HaKOIUICHHE.
Tpanchopmanuio u nepepacnpeaeseHiue MOCTYMAlIe OT COJHIA YHEPTHH, a TAKKe
KPYrOBOPOT XHMMHYECKHX BemiecTB Ha tuiaHeTe [4]. IloaTomy B COOTBETCTBHH
C NpaBWIAMH YyCWJIEHUs MHTerpaunu Oumosormueckux cucrem W.M. IlImansrayzena
OMOJIOTUYECKHE CHCTEMBbl B TIPOLIECCE HBOJIOLMM CTAHOBATCS Bce Oolee
UHTETPUPOBAHHBIMHU, CO BCE 0OJIee Pa3BUTHIMH PETYJISATOPHBIMH MexaHu3Mamu [9)].
OpexoTBOpKaM, MapazuTUPYIOUIMM Ha Jy0Oe, ObUIO MOCBSIIEHO MHOTO padoT.
N3BecTHO, YTO OHU 00JIaJAIOT BCEMHU aTpUOyTamH, OO0YCIOBIEHHBIMH MPUPOJION —
IIMPOKOM  pacHpOCTPAHEHHOCTbIO, JIETKOM  OOHApyXKMBAaE€MOCTbIO,  BBICOKOM
YyBCTBUTEIHHOCTHIO K M3MEHEHUsIM (pakTopoB BHemmHeH cpensl [1]. BapeupoBanue
UX YHUCJIEHHOCTH B OOJIbIIEH CTENEHU CBS3aHO C WHTEHCUBHBIM PEKPEAllMOHHBIM
WCIIOJIb30BaHMEM HACaXIEHUW B JIECONAPKOBOM 30HE ropoaa Boponexa, a Takxke,
U3MEHEHHEM UX BHJIOBOTO pa3HOOOpa3us, 4YTO HEMOCPEACTBEHHBIM 00pa3oM
MPUBOJUT K MU3MEHEHMIO JIECHOTO OMOTeOLIEHO03a B MCCIEIYEMBIX HACAXICHUSIX U
3aTparuBaeT BCE €ro KOMIIOHEHTHI - OT IIOYB JIO CAMbIX BEPXHUX SPYCOB IPEBOCTOS.
[IpopaboTka Bcex 3TUX OMOJOTMYECKHMX BOIPOCOB IMO3BOJUT Ham Oosee MmoapoOHO
BBISICHUTH IIPUYMHBI BapbUPOBAaHUs YUCIEHHOCTH JIMCTOIPBI3yIIMX Bpeautenen. Ha
npumepe IyOOBBIX OPEXOTBOPOK MBI BBISIBUM HMX 3aBUCUMOCTb OT HW3MEHEHH
(bakTOpOB BHELIHEHN cpebl, U MPUYMHA 3TOMY 3aK/II0YaETCs B TECHOM CBSI3U, KOTOpas
CYILLIECTBYET MEXIy HUMHU U (paKTOpamMu BHEIIHEH cpenbl. PaHee yxe mpoBeeHHBIE
HaM{ HCCIEJOBaHUS Jald HaM BO3MOXHOCTh MCIOJIB30BaTh HMX B KadeCTBE
nokasatesned 3Tod cpeabl. Benp Hacekomble-(puTOodarn oO4YeHb TECHO CBA3aHBI
¢ (QyHKIIMOHUPOBAHUEM JIECHBIX IKOCUCTEM [5; 6].

OO0BEeKTBI U MeTO/IbI HCCJIETOBAHUS

Metonuka Hammx 00CIeTOBaHUN JAOKHA 00ECMEeYUTh JOCTATOYHO TOYHBINA U
MOJIHBIM OTBET Ha MOCTABJICHHBIE HAMH B XOJI€ HAIIMX UCCJIEI0BAHUN 3a1a4u.

OOBEKT uccie0BaHU — MOPOCIEeBbIe AyOpaBhbl JIECOMAPKOBOM 30HBI ropoja
Boponexa. Meroauka mnojeBbix padoT BKIOYaia (PpeHosorndeckre HaOMIOACHUS U
PEKOTHOCIIMPOBOYHBIE OOCJIEIOBaHMSI HACaXJIEHUN ¢ 3 30HAMU peKpeanMoHHON
murpeccun. OOcnen0BaHUE MPOBOJUIOCH MO XOJ0BBIM JTUHUSAM. CTOSIHKU JI€JaINCh
HA HEKOTOPOM YJAJICHUU OT XOIOBBIX JIMHUHM Ui OOBEKTHUBHOW OLEHKU COCTOSHUS
nyOOBBIX HacaxaeHud. B kaxgom kBapTane ObUIO 3aJ0KE€HO MO 5-8 MpOOHBIX
wionanoKk. beuin mpoBeneHsl cOOphl 1yOOBBIX OPEXOTBOPOK HA paHHEH W MO3THEH
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pacax myOa yepemrdatoro B IIpaBoOepexxnoM, JleBobepexHoM U JKUBOTHHOBCKOM
necHuuectBax BIJITY. [lyist yCTaHOBIIEHUSI KOJMYECTBEHHOIO COOTHOIIEHHUS TaJlJIOB
OTIETBHBIX BHUIOB BecHOW 2024 roma ObUTM BBIOpAHBI TIOCTOSIHHBIE MOJICIBHBIC
NEPEBbSI pAaHHEH W TMO3JHEW pachkl I TPOBEICHUS KOJUYECTBEHHBIX YYETOB,
C KOTOPBIX HaMH €XKeIeKagHO Opanuch MNpoObl JUCTHEB, HACUUTHIBAIOIINE
npuomm3uTenbHo 120-200 nucTheB. 3aTeM MPOBOJMIICS TOJACYET JIMCTHEB M TajljioB
BHUJIOB OpEXOTBOPOK. J[[1si cpaBHEHMSI MOJYYEHHBIX pE3yJbTaTOB YHUCIO TaJJIOB
noacuntsiBanioch Ha 1000 nucTteeB. [IpuMeyaTenbHO, YTO KaXKAbld YUYETHBIA Y4aCTOK
MBI HCIOJIb30BaJlM KaK y4acTOK OHOIIEHO3a, B KOTOPOM OH pAacIOJIOKEH, 4YTO U
XapaKTepu3yeT OOUTAIONIyI0 B HEM LIEHOMOMYJSIUIO OpPEXOTBOPOK. YUETHBIC
IJIOIIAIKK HUCTIONb30BAIMCH B TEX MECTaX, I'JI€ OPEXOTBOPKU ObUIM OTMEUYEHBI HAMU
MaccoBo. [Ipu mpoBeneHUU y4eTOB H3y4asicsi HE TOJIBKO (DaKTOp, HU3MEHSIOIMIUN
cpeny oOWTaHUsI HAceKOMbBIX-(hUTO(aroB IMoj BO3ACHCTBHEM YCIOBUU BHEIIHEH
Cpebl, HO U METEOPOJIOTUYECKUE BO3/ICUCTBUSA, IPU KOTOPBIX HEKOTOPHIE U3y4aEMbIC
HaMM BHJIBl OPEXOTBOPOK HE CMOIJIA BBDKUTH NPU KpallHUX BEJIMYMHAX
KJIMMaTU4YeCKuX KoyiebaHui. B mpoiiecce uccienoBaHuii HaMU YYUTHIBAJICS U TOT
(dakT, 4TO B TOJIHOBO3PACTHBIX HACAKIEHUAX Opayvch NpoObl B HMKHEW 4YaCTU
KpPOHBI, a B CPETHEBO3PACTHBIX — B BepxHel ero yactu. [Ipu orbope npobd Opanach BO
BHUMAaHHE TOJIIMHA HAOYBEHHOTO MOKPOBA, HAJIMUWE MPU3HAKOB PEKPEAlMOHHOMN
IUTPECCUU, KOTOpPHIE B HAIIEM CIIy4ae M SIBJISIOTCS KPUTHUYECKUM 3JIEMEHTOM,
BIIMSIFOLIMX HA BEIKUBAHUE OPEXOTBOPOK.

PesynpTaThl, XapakTepusylomue OoOWaue TalioB opexoTBopok Ha 1000
JUCTHEB MO3/IHEH packl Ay0a yepenryaToro mpuBeIeHs! B Tadaule 1.

Tabauna 1
Cpennue nmoka3zaresiu 00WIHS rajjioB opexorBopoxk Ha 1000 1ucTreB
MO3/Hel pachl Ay0a YepemdaToro

Bpewms nosiBiienus
No OOwunue
Buner opexorBopok | IlokosieHue rajijyioB
1/ rajuioB
Mecsn Jlexana
1 Neuroterus quercus
aramMHoe HIOJIb [ 69,2
baccarum
2 Neuroterus
. . - — [ 42,2
numismalis
3 Neuroterus albipes — — I 324
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[Tponomxenue Tabmuubl 1

4 | Cynipsquercusfolii — WIOHD I 28,3
5 Cynipslongiventris — — I 16,4
6 Andricusostreus — UI0JIb [l 94

7 Andricustestacei pes ouraMHoe HIOJIb I 40,1
8 Andricuscurvator — — I 39,5

[IpoBeneHHBIE HaMHU HCCIEAOBAHUS TOATBEPXKAAIOT (AKT TOro, dUTO
HanOOoIBIIIUM OayioM oOuIKs 00JJaal0T BUHOTPaI000pa3Hbie, HYMHU3MATHYCCKUE U
JICTIEIITKOBUTHBIE BHJIBI OPEXOTBOPOK.

Pe3ynbraThl MiccienoBaHuM, MOATBEPXKAAIONINE OOWJINE TajlIOB OPEXOTBOPOK
Ha 1000 nucTheB paHHEH packl 1yda yepenryaToro MpuBeIeHbI B TabuIIe 2.

Tabauna 2
Cpennue nmoka3saresin 00WIHsA rajjioB opexorBopok Ha 1000 1ucrreB
paHHeii pacsl Ay0a yepemr4aToro

No Bunsr Bpewms nosiBiieHus ramios Oo6wnnue
Iloxonenne
/o OpEXOTBOPOK Mecsir Jlekama rajjioB
1 Neuroterus
quercus aramMHoOE€ HI0JIb [ 20,6
baccarum
2 Neuroterus
. . — — [ 18,3
numismalis
3 nips quercus
Cynip q — WIOHD | 18,3
folii
4 nips
CY P . — — [ 10,9
longiventris
5 Andricus
ouramHoe Mai | 7,9
curvator
6 | Andricusostreus | aramsoe WIOJIb 1 8,8
7 Andricus
. ouramHoe — | 11,2
testaceipes

Ha panneil pace ay0e, Kak yCTaHOBJIEHO HAIIMMHU Y4Ye€TaMH, MO OOWIIMIO
npeo0I1aatoT rajuibl CTATUBAIOLIEH OPEXOTBOPKHU.
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Taoauna 3
CocTosiHMe pa3BUTHSA OPEXOTBOPOK OMTaMHOI0 MOKOJIEHUS
BHHOI'Pag000pa3Hoii OPeXOTBOPKH

B T.4. B rajuiax
JInunHkm Kyxonku ~ 2
O X =
) Lo o Lo g = <
Konnuectso = = 3 = = 3 = =
Q
@ = = 2 = T S g 0
BCKPBITBIX TaJUIOB 2 0 I 2 o= e 2 2
= < O = < O o >~
o = o o™ = o o =
12 348 120 28 20 60
B % 1,2 41,7 14,3 38,3 2,4 7,1

Tabnmuna 3 XxapakTepuszyeT pa3BUTHE OPEXOTBOPOK OMIaMHOTO MOKOJEHUS
BUHOIPaI000pa3HON OpeXOTBOPKU. JlaHHBIN BUA Ui M3y4eHUs: ObLI BBIOpAH HaMU
Kak HauOojee BCTpEeYaeMblii BHJ B pailoHEe HalMX wuccieqoBanui. Hammmu
UCCIIEIOBAaHUsIMM ObUIO YCTaHOBJIEHO, YTO BO BTOPOWM JieKaJae Mas B ramiax
BUHOTPa000pa3HOM OpEXOTBOPKH Hapsay C JUYMHKaAMU ObLIM OOHapyXeHbI
KYKOJIKM ¥ umaro. Yactp ramioB Oblia OOHapy>Ke€Ha YK€ C BBUIETHBIM OTBEPCTHEM.
Kpowme Toro, 41,7% nuunHok 1 33,3% KyKOJIOK ObLIN YK€ Mapa3uTUPOBAHBI.

S6nokoBUIHAA OpPEXOTBOpKa Obl1a OOHApy)KeHAa HAMU W Ha paHHEW, U Ha
Mo3IHeW pacax ayba paHee MNpU MPOBEICHUM TOJIEBBIX HAOIIONECHUM 3a UuX
pa3zButeM. [loaToMy npu NMpoBEJEHUU YUYETOB B HACTOSALIEE BPEMS Mbl Opaid MPOOkI
Takke ¢ o00eux pac nayba uepemrdatoro. Pe3ynbTaTbl NpPOBEICHHBIX YYETOB
MIpUBEJICHBI B TA0IHIIE 4.

Tao6auua 4
IHoka3are/n YMCJIEHHOCTH IrajlJIOB 10JI0KOBHIHON OPeXOTBOPKH
Ha 1000 n1ucTheB 1y0a yepem4aToro

JIUCThS C rajylaMu Ynerno
K-Bo JIncTes =
TEHHBIX 0e3 E 3 3 2 % % o § rauion
i = > | 2 |ogl| & 3 S & | na1000
JIACTHEB raJjjioB o S = = = = o 5
o 3 ) o ) 5 A s JICTHEB
442 369 70 32 14 5 8 4 138 498
B % 69,9 16,9 7,2 3,2 1,3 18 0,3 30,1 -

W3 naHHBIX TaOIUIBI CIIEAYeT, YTO HAaMOOJBIIEEe YUCIO BCTPEUYAEMbIX HaMU
rajijioB sI0JJOKOBUJIHOM OpPEXOTBOPKH ObUIM OOHAPY)KEHBl HAMU C OJHUM BBUIETHBIM
OTBEPCTHEM.
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W3 nannpix Tabmuubl 4 cieayer, YTO HAaWOOJIbIIee KOJIUYECTBO JIUCTHEB
B yuere ObUIM OOHapyXeHbl HamMHu C 1-3 ramiamu, pexe BCTPEUANUCh JIMCThS
¢ 4-6 rajutamu.

B Ttabmuie 5 mokazaHO pacmpelelieHHe BHJIOB OpPEXOTBOPOK IO YPOBHIO

BCTPEYAEMOCTH B PAiOHE HAIIMX MCCIIEIOBAHUM.

Taoauma 5
PacnpenesieHue BUI0B 1y0OBBIX OPEXOTBOPOK B MOPOCJIEBbIX 1y0OpaBax
10 YPOBHSIM BCTPEYAEeMOCTH

ypOBHI/I BCTPCUACMOCTH BI/II[I;I OpPCXOTBOPOK
Bricokwmii Neuroterus numismalis, Diplolepis
guercus folii
Cpennuii Andricus foecundatrix,
Biorhizapallida
Huzkwii Andricus callidoma, Andricus curvator,

Andricusinflator, Andricus ostreus,
Andricus testaceipes, Diplolepis
longiventris, Neuroterus albipes,

Neuroterus quercus baccarum

B tabnuiie 6 mokaszaHo pacnpeieieHue JyOOBbIX OPEXOTBOPOK IO YPOBHIO MX

10103781055 8

Taoauma 6
Pacnpenesienue BUI0B 1y0OBBIX OPEXOTBOPOK B NMOPOCJIEBbIX 1y0OpaBax

10 YPOBHAM 00MJIUA

YpoBHU 00MIMSA Bubr opexoTBopok
Bricokuii Andricus foecundatrix, Neuroterus
numismalis, Diplolepis quercusfolii
Cpennuit Andricusinflator, Andricus

testaceipes,Biorhiza pallida, Diplolepis
longiventris, Neuroterus albipes
Huskuii Andricus callidoma, Andricus curvator,
Andricus ostreus, Neuroterus quercus
baccarum
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Bcenpilkn MaccoBOTO pa3sMHOXKEHUSI 3TOTO0 BUJA B TOCIEIHUM pa3 ObuIH
OTMEYEHbl HaMH B paiioHe ucciegoBanuii B 2004 roay. M3BECTHO, YTO BCHBILIKH
TOr0 WJIM MHOTO BUJA JIUCTOTPHI3YIIUX BPEAUTENCH U MHOKECTBEHHbIC rajuibl Ha |
JUCTE€ BIUSAKOT HE TOJBKO Ha TMPHUPOCT JPEBECHUHBI, HO H HOPMAIbHYIO
KU3HENIEATSILHOCTH 1yoa [7; 2].

BbIiBOABI

1. TlpoBeneHHble UCCICNOBAHUS TTOKA3AIM, YTO PAHHSIS U TIO3AHSSA pachl 1y0a
3aCENSI0TCS OPEXOTBOPKAMHM HEOJMHAKOBO M HAa 3TOT CUET Y HAC €CTh HEKOTOPBIC
BBICKA3bIBAHUS:

— TMpU U3YYCHUM SOJOKOBUIHOW OPEXOTBOPKH Mbl YCTAHOBWJIHM, UYTO €€
MOBPEXKJICHUS OKa3aJiCh CUJIbHEE Ha Ay0e paHHEH pachl U ATO OOBICHSAETCS TEM, YTO
B CEpeAUHE JIeTa JUCThS MO3JHEH pachkl ObUIM HEXHbIE U ME30(UIbHBIE, YEM Y
panHel pacbl. [loaToMy oHU B G0JibIIIeH CTENEHU TTOBPEKIATUCH OPEXOTBOPKOHA.

2. YuuThIBas WCCIENAOBaHMS, TpoBoguMbie Hamu B 2004 romy w 1O
HACTOAIEE BpEMs, a TAKXKE ONHPAsICh HA HCCIEIOBAHMS, KOTOPBIE MPOBOAWIH
IT.A. ITonoxenueB u H.A. Koposuna B 1957 roay, noarsepxxaaercst (pakT TOro, 4To
CWJIBHOE pPa3MHOXKEHHUE SOJOKOBUIHOW U KOHYCOBHUIHOM OPEXOTBOPOK OTMEUAETCS
HaMH U B HACTOSAIEE BpeMs. DTH BUbl MAaKCUMAJbHBI U 110 0Ty oOMIMs BUJOB, U 11O
Oany ux BcTpeyaemoctu [8; 2].

3. Ha panneéi pace nayba, Kak yCTaHOBJICHO HAIIUMU Y4YeTaMH, IIO
YUCJIEHHOCTU TMpeoljajaiy JIMIlb Taulbl CTSATUBAIONIEH opexoTBOpku. Cremyer
OTMETHTbh, YTO HAIIIA JIAHHBIC OCHOBBIBAIOTCS JIMIIIHL B OCHOBHOM Ha HAOJIOACHUSX,
MPOBEJICHHBIX HAMU PAaHEE U B HACTOSIIEE BpEMs.

4. B xpoHe ay0a uepemryaToro rajibl pachpenesisiioTcs HEPaBHOMEPHO —
oOuyive rajjloB B HUXKHEW 4YacTU KPOHBI OKa3bIBACTCS TOpa3/io OOJIbIIUM, YE€M B
BEPXHEN YaCTHU KPOHBI.

5. IIpoBeneHHBIMM HCCIICIOBAHUSIMU yCTAaHOBJIEHO, YTO BapbUPOBAHUE
YHCJICHHOCTH OPEXOTBOPOK 3aBUCUT OT UX CIIOCOOHOCTH HAWTU U YCBOUTH KOPM U
yIEeJIeTh MPU CTOJKHOBEHUU C abuoTHYeCKUMHU (akTopamu cpeabl. HecoMHEHHO,
TaK)K€ CKa3bIBACTCS M BIIMSHUE CBETOBOM OOCTAHOBKHM TOJ TOJIOTOM JEpEBa, BEIb
C YBEJIIMUCHHEM OCBEIICHHOCTH IOJI MOJIOTOM JepeBa, MEHSIETCS M TeMmIepaTypa Ha
MMOBEPXHOCTH MOYBHI.

6. Hamu uccnenoBanus moaATBEpAWSIM TOT (aKT, YTO YPOBEHb TPOPUUECKOM
CIEHMAIU3ALUA OPEXOTBOPOK OIPENENACTCS] HE TOJBKO Ha BHJAOBOM U PacoBOM
YPOBHSIX, HO M Ha YPOBHE JIPEBECHOTI'O PACTEHHUS, YTO CYIIECTBEHHBIM 00pa3oM
BJIMSIET HA BAPbUPOBAHKUE X YUCIEHHOCTH.
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V]IK 575
®UJIOTEHUS U CACTEMATUKA ECHINOIDEA

HNBiomoB AJjiekcanap AJIeKCAaHAPOBUY
acIupaHT
OI'bOY BO «Cankr-IlerepOyprekuit

rocyJapCTBEHHbI YHUBEPCUTET

AHHOTAUMSA: CHUCTEMAaTU3UPOBAHBI AMHUHOKHUCIIOTHBIE IIOCIIEAOBATEIILHOCTH
npeCcTaBUTENe MOpPCKUX Oecro3BoHOUHBIX EcChinoidea, mocTpoeHHBIE Ha OCHOBE
MHOKECTBEHHOTO BBIpaBHUBAHMs IMocienoBarenbHocTei nuclear RNA export factor.
CXOIHBIC yYaCTKH BCTPEUAIOTCS y BUJAOB, NMPHHAICKANUX K OIHOH, HO HE K
pa3HBIM TPYIIIaM.

KiroueBble cioBa: Echinoidea, ¢urorenus, uriokoxue, BBIpaBHHBaHHE,
Nxf1.

PHYLOGENY AND SYSTEMATICSECHINOIDEA
[vliushov Aleksandr Aleksandrovich

Abstract: amino asid sequence system of Echinoidea is constructed based on
the alignment of nuclear RNA export factor sequences. Similar sites are found in
species belonging to the same, but not to different groups.

Key words: Echinoidea, phylogeny, echinoderms, alignment, Nxf1.

Knacc Echinoidea otrocutcst x tumy Echinodermata [1]. Ins 3ampoca mpu
BBHIPDABHMBAHUM TIOCTEJ0BaTeNbHOCTE mpencraBurenedt  Echinidea ¢ ydetom
pe3yJabTaTOB, MPEACTABICHHBIX B paboTe [2], WCMOab30Bajics (PUIOreHeTuUeCKUun
Mapkep Nxfl u mocnenoBarenpHOCTh U3 0a3e1 UniProt [3] (puc. 1).

MADEGKSY SEHDDERVNFPQRKKKGRGPFRWKY GEGNRRSGRGGSGI
RSSRLEEDDGDVAMSDAQDGPRVRY NPY TTRPNRRGD TWHDRDRIHVTVR
RDRAPPERGGAGTSQDGTSKNWFKITIPY GRKY DKAWLLSMIQSKCSVPFTPI
EFHYENTRAQFFVEDASTASALKAVNYKILDRENRRISIHINSSAPPHTILNELK
PEQVEQLKLIMSKRYDGSQQALDLKGLRSDPDLVAQNIDVVLNRRSCMAAT
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LRITEENIPELLSLNLSNNRLYRLDDMSSIVOQKAPNLKILNLSGNELKSERELDK
IKGLKLEELWLDGNSLCDTFRDQSTY ISAIRERFPKLLRLDGHELPPPIAFDVE

APTTLPPCKGSYFGTENLKSLVLHFLQQYYAIYDSGDRQGLLDAYHDGACCS
LSIPFIPONPARSSLAEY FKDSRNVKKLKDPTLRFRLLKHTRLNVVAFLNELPK
TOHDVNSFVVDISAQTSTLLCFSVNGVFKEVDGKSRDSLRAFTRTFIAVPASN

SGLCIVNDELFVRNASSEEIQRAFAMPAPTPSSSPVPTLSPEQQEMLQAFSTQS
GMNLEWSQKCLQDNNWDY TRSAQAFTHLKAKGEIPEVAFMK

Puc. 1. IlocaexoBareabnocts QO9UBU9 u3 6a3wl UniProt [3].

BripaBHMBaHME 1O MOCIEIOBATENIBHOCTH (pUC. 1) MO3BOIMIO ompenenuts 16
uaearudurkaropo LOCUS B GenBank mst Echinoidea B 6aze NCBI [4] (puc. 2-16).

MANY GNRY GDFKVTTTKGGGRSY Y GHDDRSRGPPEGHWRGGGRGG
GYDRGRGRSDRNDRGY NNDRY NNDRY NERGGGGY NRGRGRGRGDY GGG
GGGGGM SGGSM DRSGGSGGGGGGKWK GGGGRRKMRKRGGGGGGGEGESGG
RDGGYDDNNGPTPRSRLDDDDV SMEDSEDTKSNSRFNPY GGGRPKHDSRRS
HSDK GGRGGGGSGSM SRLGVPLRGDRHPGRGPRSDEETWCKITIPY GKKSD
KEWLLTSIKNICSVPFHPLEFSY DQQSAVFYVDDLATGAALKDASHRITTPTGY
KVVIHSKPCKPHFKTILDDKELTLLKEIMSRRY DPSAKSLDLSNLTNDADLKG
KLVIIVDRPSHFDIILKIISENIPEMTTLHLDANRLY SLRNMKDLPLKMPNISTL
VLARNQLKSVTELDHLKGLKLKELNLDGNPLCDHFQDQSLY ISAVRSRFPKV
EILDGHQLPPPINFGLEVETVLPTARPNFFANEQIKGILVPFLEKYFKVYDSDD
RQPLLNVYHDQACFSICVPLSTDGGGGPRTRLSRYISNNQSRNLLVAKDPSQR
NKLIKQKKVPIVAY LHDLPATQHDLNSLRIDVSMAVGTLLSFTVSGAVKEVT
SKGGNEVVYAFSRVFLASHHPTNGLCLINDQLILRPATNQQKASFASPGPTPS
TSPVNVPQGNVTIASAVQGL TPPQQEMLSAFMRQSGMNAEWSIKCLSECNW
NYEESAKIFTDLQSRGQIPAEAFKQN

Puc. 2. LOCUS XP_072167312.1 Nxf 1-like Diadema setosum

MSSFQRHGDFTVTKSTKGGGRNY Y GHDDRTRETPSGHWRGGGRGGG
GGGGGGRGGRGGGRGGGGGNRNDWDQSDRY DRNDNFRGQGRNDYDRY N
DRDGGY RGRGRGGGQTGGNSGGGGSGGGGK WRGSRGGGRRDKRRGGGG
GHRGDGAGGGMNNRDSDQVHPRSRLEDDDV SMDDGDNPKANSRFNPY GN
RKSGA SQRRSQNNDRRGGSSQSSM SRLGLPFKDGSRHSGRDDETWCKITIPY
GKKSEKEWLIKTIQGACKEPHPQEFTYDNQNAIFYVDDLATGEALKDVSTRI
TTPSGY KIQTRPCRPPMKSVFNEKDLDLLKQVMSRRY DPSAKSLDLGNLTN
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DADLKGKLFLIVERPAHFAAILKIITENIPEMTILQLDANKLYNLKSMSDLPLK
MPNITTLSLARNNLRSEGELDNLKGLKLKELTLDGNPLCDNFREQSTYISAVR
SRFPKVEILDGSTLPPPINFDLEDTAPLPPMQPNFFAGDQVKAILVPFLERFFKV
YDSHDRQPLLEI'YHDQSSFSLSIPLNMEPGQGKTRLSRY LREHQSRNLLVTKD
PAQRNKLIKQKKVPIIAYLHDLPATQHDMNSLRIDVSMAQGNLLCFTVSGTF
KEVTSKSNDEVVIAFSRVFLATHHPTTGLCIINDQLCLRPATNQQKSSFASPGP
TPSTSPVNVPQSMPTPIPQGLGPTQQQMLAEFMRVSGMNADWSMKCLEENN
WNY EQSGKVFTSLQSEGKIPPEAFKQA
Puc. 3. LOCUS XP_041469746.1 Nxf 1-like L ytechinus variegatus

MSNYNRQGDFTITKSSKGGGRNY Y EHDDRSREV PSGNWRGGRGGGG
GGRGGGRGGGGSRGRGNRVDWDQPDSNDNFRGQGRNDNY DRY SDRDGGY
RGRGRGRGGGEGSGNSGGGGGGGGGSGGKWRGNRGGGRRDKRRGGGRRG
GGSGGSSRGGGGGMNDRDSEQVNPRSRLEDDDV SMEDGDNSKANSRFNPY
GNRK SGHNQRRQQNNDRRGGSAQSSM SRL GL PFKDGSRHSGREDETWCKII|
PY GKKSEKEWLIKTIQGACKEPFIPQEFSYDNQTAIFYVDDLAAGDALKDVSS
RITTPSGHKI1QSRPCRPPVKTVFNDKDLGLLKQVMSRRYDPSAKSLDLGNLT
NDADLKGKLYMIVERPAHFAAILKIITENIPEMTTLQLDANKLYNLKSMSDLP
LKMPNITTLSLARNNLRSEAELNNLKGLKLRELTLDGNPLCDNFREQSTYISA
IRSRFPKVEILDASTLPPPINFDLEDTAPLPSILPNFFAGDQIQAILVPFMEKFFK
VYDSRDRQPLLEVYHDQGSFSLSIPLNLEPGQGKTRLSRYLRDHQSRNLLIAK
DPAQRNKLIKQKKVPIIAYLHDLPATQHDMNSLRMDVSMAQGNLLCFTVSG
TFKEVSGKSNDDVVIAFSRVFLATHHPNTGLCIINDQL CLRPATSQQK SSFASP
GPTPSTSPVNVPTSMPAPMQAPQGLSPAHQTMLAEFMRY SGMNADWSMKC
LVENNWNY ENSGKVFTSLK SEGKIPPEAFKQA

Puc. 4. LOCUS XP_791276.4 Nxf 1 Strongylocentrotus pur puratus

MPKSFVEALKAKY CEEDDDTSNFIVSFVFTNRPRKNSGCEGDAELSY L
TSVVLSMGGV THAGIPSEGLTSLCPNITDLDLSNNLIGCWHEVISIFRALDNLK
FVNLSGNNLKDPKKSLTKLSDVTFGIENLVLNNTCVSWEDIAMVTGRLPCLT
ELHASKNGYEDIPLSGKLLARCLPRLQTLHLTDNKFTRWEQVACLCLLPKLQ
TLMLSENPLTDIKYTVEGYVDDQEEASEKMEPGPESSPDECAMEHQEIVDQIL
DQLIQDTINSTQDQGVQTSAEVGTSTATTSTTATTVADPASY DSGMEDSQPN
TPRHDRRHRLASQGSEDGDLY GLADSGFGCTKQGAEEGD SMPKGSPSNRQL
LNGGTLPDISEHGAPRY SPRNSKPKRSKHRKLHKHSSPEREAPAEDVETKIDV
NTDKFAYFEVTWDADDEAIGHEEDDTPLPGNRWEDKDFPTKEEESM QGGEE
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ECVPWVPFLHLKVLCVTKTLISGWADVEAVRMFPCLESLRIKGIPFMRDLAA
DERRKLLVASLPKIRLLNGSEIQDEEREK SERFFIRHFHDQQEPPAWIEQLIER
HGVLKPIVDVNIGRGFRKYAFLSFIYKGSCIHQDNISIIQYVGDLRKY CAKLVK
KHYGMLSLYHVPKAPGPSGLQEYNHLIQDLLPMSRYDMEDGDEIHIDTKHN
AHTNYAAITFLGAR

Puc. 5. LOCUS XP_072175674.1 unchar acterized Diadema setosum

C yyeroM TOro, YTO IMOCIEAOBaTeIbHOCTL 3ampoca  Q9UBU9 [3] wu
MOCIIE0BATEIHLHOCTH

MPKSFVEALKAKY CEEDDDTSNFIVSFVFTNRPRKNSGCEGDAELSYL
TSVVLSMGGVTHAGIPSEGLASLCPNITDLDLSSNLIGCWHEVISIFRALDNLK
FVNLSGNNLQDPKKSLTKLYDVTFGIENLVLNNTCVSWEDIAMVTGRLPRLT
ELHASKNGYEDIPVSGKLLARCLPRLQTLHLTDNKFTRWDQVACLCLLPKLQ
TLMLSENPLTDIKYTVEGYVDDHEEASEKMEPGPESSPDECAMEHQEIVDQIL
DQLIQDTINSTQDQAVQTSAEVGTSTATMSTTATTVVDPASYDSGMEDSQPN
TPRHDRRHHLTSQGSEDGDLY GLADSGFGCAKQGTEEGDSMPKGSPTNRQL
L SGGTLPDISEHGAPRV SPRNSK PKRSKHRKLHKHSSPERDAPAEDVETKIDV
NTDKFAYFEVTWDADDEAIGHEEDDTQLPGNRWEDKDFPTKEEEESMPNGE
EECVPWVPFLHLKVLCVTKTLISGWADLEAVRMFPCLESLRIKGIPFMRDLA
ADERRKLLVASLPKIRLLNGSEIQDEEREK SERFFIRHFHDQQEPPAWIEQLIE
RHGVLKPIVDVNIGRGFRKYAFLSFI'YKGSCIHQDNISIIQYVGDLRKY CAKLYV
KKHYGMLSLYHVPKALGPSGLQEYNHLIQDLLPMSRYDMEDGDEIHIDTKH
TAHTNYAAITFLGAR

Puc. 6. LOCUS XP_071481144.1 uncharacterized Diadema antillarum

MPK SFVEALKAKY CEDEEDASNCVV SFVY TNRPRKNSGGEGEAEL GY
LTSMVLSMNSITHAGIPSDGLASLCPNVTDLDISSNLIGCWDEVISIIQSLDKLQ
FVNL SGNRLODPK K SLANL SGVRFGIENLVLNNTGVSWGEILLICRCLPRLRE
LHASQNGY TDIPASAECLRECFRKLEVLHLTNNNY TSWEQVIPLSLLPALHTL
MLSENPLTNIHY VIAVHSK EDGEDINNKMDVCSDNQPDPVVCEVVTEILDKLI
EDASTM STQTSQDDPSCSPSHRV SDPSY DSGMEDCQPNTPRRIPK ERL SSQGS
EDGDPCGDSGY GAMRQDNPLVAEKAVHQV L PGISEHGAK PV PLSPPK SEDK
RRK L SEKKPLDASGTVPESDNRNEEVLADINTDKFAY FEIAWDPDEAIGHEEE
EEVVEMVETVEEKEEMPSICPFTWFPNLKVLCVTNTKVDQWSDVESIRAFPC
LESLRVKGVPFLKNLASDER
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RKLLVASLPNIKILNGSEIK EEEREK SERFFIRHFDEHPEPPSWIEDLVNR
HGALKPITEIDIGRGY QEHAHLSFVY SGRCIHQATIHVVQNVSELRKY CAKLL
NKPKTVIRMYHHSKCPHTGETELNLLHQDLLPMSRYDMTHGDEIHIETAAYV
QPLTAAQRVSRSLHVTIR

Puc. 7. LOCUS XP_041465866.1 uncharacterized L ytechinus variegatus

MPKSFVEALKAKY CEDEEDASNFVV SFVFTNRPRKNSGGEGEAELGYL
TSMVLSMNSITHAGISSDGLASLCPNVTDLDISNNLIGCWDEVISILRSLDKLQ
FVNLSGNRIQDPKKSLANLSGVRFGIENLVLNNTGVSWGEILLICRCLPRLREL
HASQNGY TDIQASAECLRECFGKLEVLHLTDNNY TSWEQVIPLSLLPALHTL
MLSENPLSNIHYVVAIPGKEDGEDVNNKMDVCSDNRPDPVICDVVTEILDKLI
EDASTMSTQTSQDDPSCSPSHRV SDPSY DSGMEDCQPNTPRRIPKERL SSQGS
EDGDPCGDSGY GAMRQDNPLVAEKAVHQVLPGISEHGAKPVPLLSPKSEDK
RRKLSEKKPLDASGTVPESDNRNDEVLADINTDKFAY FEIAWDADEAIGHEE
EEVVEMVETVEEIEEEMPSICPFTWFPNLKVLCVTNTKVDQWSDVESIRAFPC
LESLRVKGVPFLKNLASDERRKLLVASLPNIKILNGSEIKEEEREK SERFFIRHF
DEHPEPPSWIEDLVNRHGALKPITEIDISRGY QEHAHLSFVY SGRCIHQATIHV
VONVSELRKYCAKLLDKPKTVIRMYHHSKCPHTGETELNLLHQDLLPMSRY
DMTHGDEIHIETPAFIPPLTAAQRVSRSLHVSIR

Puc. 8. LOCUS XP_063959008.1 tubulin chaperone L ytechinus pictus

MPKSFVAALKAKY CEDEDDASNCVVSFVY TNRPRKNSGGEGEAELGY
LTSMVLSMSGITHAGIPSEGLTSLCPNVTDLDLSRNQIGSWDEVMCILRSLDK
LQFVNLSGNRLQDPKKSLANLSGVKFGIENLVLNNTGVSWDDILLICRCLPQL
RELHASQNGY LDIPASAECVRECFRKLEVLHLTDNNFTRWEQVVPLSLLPAL
HTLMLSENPLSNIHYVITMPSQEDGDGEDVNNKMDVCSDNQPAGPDISDVVT
EILDKLIEDASTMSNQNSLEADPSRSPSHRY SDPSY DSGMEDY QPNTPRRVPK
ERL SSQGSEDSDPCGY GAIRQDNPPLPEKTVHQVLPGISEHGAKPVPLSSPK SE
DKRRKLSESKPMNASSTVPESDARNDEVLVDINTDKFAYFEVAWDPDEAIGH
EEEEREEEEEEEK EIEKETPPVCPFTQFPSLKVLCVTNTKVEKWSDVESIRAFP
CLESLRVKGMPFLENLAIDEKRKLLVASLPNIKMLNGSEIKEEEREK SERFFIR
HFDEHPEPPPWIEDLVQRHGNLKPMTEIDIGRGFQVHAQLSFVY SGKCIHQAT
IHVVQNVSELRKY CAKLVDKPQRMLRMYHLSKSPNAGETELNLLNQDLLPM
SRYDMTHGDEIHIETTSY QPHIAQPFVVKNFNGSY'Y PDF

Puc. 9. LOCUS XP_030829693.1 uncharacterized Strongylocentrotus

purpuratus
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MPKSFVEALKAKY CEDEDDASNCVVSFVY TNRPRKNSGGEGEAELGY
LTSMVLCMSGITHAGIPSEGLTSLCPNVTDLDLSRNQIGSWDEVMCILRSLDK
LQFVNLSGNTLKDPKKSLDNLSGVRFGIENLVLNNTGVSWDDILLICRCLPQL
RELHASONGYLDIPASAECVRECFRKLEVLHLTDNNFTRWEQVIPLSLLPALH
TLMLSENPLSNIHYVITVPSQEDGDGEDVNNKMDVCSDNQPALDISDVVTEIL
DKLIEDASTMSNQNSLEADPSRSPTHRV SDPSYDSGMEDY QPNTPRHVPKEQ
L SSQGSEDSDPCGDSGY GAMRQDNPLLPEKTVHQVLPGISEHGAKPVPLSSP
KSEDKRRKLSESKPTNASSTVPESDARNGEVLVDINTDKFAY FEVAWDPDEA
|GHEEEAEEEEEK EEEEKEM EKETPPACPFTKFPSLKVLCVTNTKVEQWSDVE
SIRAFPSLESLRVKGIPFLENLALDEKRKLLVASLPNIKMLNGSEIKEEEREK SE
RFFIRHFDEHPEPPPWIEDLY QRHGNLKPVTEIDIGRGFQVHAHMSFVY SGKCI
HQATIHVVONVSELRKYCAKLVDKPIRIIRMYHLSKSPNAGETELNLLNQDLL
PMSRYDMTHGDEIHIETASY QPITAAQQIAQSFLVKNFNGSY Y PDF

Puc. 10. LOCUS CANB8964504.1 unnamed product Strongylocentrotus
droebachiensis

MPKSFVEALKAKYCEDEDDASNY VVSFVY SNRPRKNSGGEGEAELGY
LTSMVLSMSGITHAGIPSEGLASLCPNVTDLDLSRNQIGSWDEVMCILRSLDK
LQFVNLSGNRLQDPKKSLANLSGVRFGIENLVLNNTGVSWDDILLICHCLPQL
RELHASQNGY LDIPASAECVRECFRKLEVLHLTDNNFTRWEQVIPLSLLPALH
TLMLSENPLSNIHYVITVPSQEDGDGEDVNNKMDVCSDNQPAGPDISDVVTEI
LDKLIEDAATMSNQNSVEADPSRSPSHRV SDPSY DSGMEDY QPNTPRHVPKE
RLSSQGSEDSDPCGDSGY GAMRQDNPLLPEKTVHQVLPGISEHGAKPVPLSSP
KSEDKRRKLSESKPTNASSTVPESDARNDEVLVDINTDKFAYFEVAWDPDEA
IGHEEEAEEEEEKEEEEKEMEKETLPVCPFTQFPSLKVLCVTNTKVEQWSDVE
SIRAFPSLESLRVKGIPFLENLALDEKRKLLVASLPNIKMLNGSEIKEEEREKSE
RFFIRHFDEHPEPPPWIEDLY QRHGNLKPVTEIDIGRGFQVHAHMSFVY SGKCI
HOQATIHVVONVSELRKY CAKLVDKPIRIIRMYHLSKSPNAGETELNLLNQDLL
PMSRYDMTHGDEIHIETASY QPITAAQQIAQSFLVKNFNGSY'Y PDF

Puc. 11. LOCUS CAN8965255.1 unnamed product Strongylocentrotus
droebachiensis

MEQSDTLVKFPLLKVNGLGLNGTTQRGVNMMAATTENATFSAGGSFL
RPKKADTGIVFLQAVSSRY IPENLETGDVDNSLAVSCKAVEMVGAEKISRLQ
SSFENLKSVAVHGMRISRAGDEKIAEKMPNVRDLDISKNLLPSWQELSRVTN
DMKFLKRLDVSENRLALPNELSSLSSAFCAVEELFINRCNITWPELLKIARML
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PKLKKVHACFNRISHLTRPEDGIFQDLDLLNLEGNQVTAWQDVLQLGHLPGL
QVLILNANCIPSVHFDDATSAEKTQLFTSLKSLSLHNNQIASWQSVNEMNKL
QRLEELNLKRNPVVQDEKPSTVRGLMIAKLGLLSHCNHSAV SDAERRGSEID
YLKKYHQEWLQSGGGKTPPQLLKQDFVDNHPRYAALVTVYGAPEATDDDK
GKPGALKSSLLVLTLTCPQQDDKKTIKKKLPATMDVTKVKGLIQKLFKVDV
ADQQLFYISQKLPDQEIPLDNDLRQLTFFGVESGDTIIVKW

Puc. 12. LOCUS XP_072181787.1 tubulin chaperone X2 Diadema setosum

MSLYRINMSKEFDDKVLSDMKVEEGDRILSEGQY GTVKFVGLVPSTEG
IWLGVEWDNPERGKHDGSHKGTRY FQCSSPTSGSFLRPKKADFGIQFLDAV S
SRYIPENIETADFEDSLAVSCKAVEMVGAEKIARRQSSFENLKSVALHEMRIS
RAGDEKVAERLPNMKELDV SKNLLPSWEELSKITASMQKLKILNVSENRFVL
PTSPSTLCTAFYALEELSLNRCNITWKELLMSSTMWPKLKKLHACYNRIANL
DKPLEGTFDHLELLNVEGNQIETWEGVLQLGHLPRLEGLILNNNSIPNISFEDA
SMDGKTKYFRSLKSLSLHNNRISEWNSVNELRKLQCLDEVNMKRNPLVQNE
KASTVRGLLIAKLPSLCHCNHSAVSEAERKGSEIDY MKKYHEDWLKNGGGK
DQPGSNLQADFIRNHPMY TAIIKKY GAPEV SDDSQSKPGALKSSLLELILSCPQ
HTTKKSIKKKLPVTMDITKVKGMIQKLFKVDVADQKLSYLSPKLPDQEIPLD
NDLRQLGFFGVESGNTIMIRW

Puc. 13. LOCUS XP_054758777.2 tubulin chaper one L ytechinus pictus

MVNQLEQTSRLLVCWFVIIRKKKRKCVAVVVFAAETPHRYRDLQIVDE
KVFSDMKVEVGDRILSEGQY GTVRFVGLIPSTEGIWLGVEWDNPERGKHDGS
HNGTQY FQCSSPTSGSFLRPKKADFGIQFLDAVSSRY IPENIETADFEDSLAVS
CKAVEMVGAEKIARTQSSFENLKSVALHEMRISRAGDEKVAERLPNIKELDV
SKNLLPSWEELSKITASMQKLKILNVSENRFVLPTSPSNLCSAFYALEELFLNR
CNITWKELLMSSTMWPKLKKLHACYNRIANLDKPSEGTFDHLELLNVEGNQI
ETWEGVLQLGHLPRLEGLILNNNNIPNIIFEDASLDEKTEY FRSLKSLSLHNNK
ISEWNSVNELRKLQCLDELNMKRNPLVQNEKASTVRGLMIAKLPSLFHCNHS
AVSEAERKGSEIDY MKKYHEDWLKSGGGKDQPGSNLQADFIRNHPTYTSIIK
KYGAPDVSDDSQAKPGALKSSLLELILSCPQHATKKSIKKKLPVTMDIRKVK
GMIQKLFKVDVADQKLSYLSPKLPDQEIPLDNDLRQLGFFGVESGNTIMIRW

Puc. 14. LOCUS XP_041467737.1 tubulin chaperone L ytechinus variegatus

MPEEGQEKHTSEENIEVGDRILSEGHY GTVRY TGKVPPTEGQWLGIEW
DNPERGKHDGSHNGKRY FQCSSPTGGSFLRPKKADTGIVFLQAV SSRY IPENL
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ETGDVDNSLAVSCKAVEMVGAEKISRLQSSFENLKSVAVHGMRISRAGDEKI
AEKMPNVRDLDISKNLLPSWQELSRVTNDMKFLKRLDVSENRLALPNELSSL
SSAFCAVEELFINRCNITWPELLKIARMLPKLKKVHACFNRISHLTRPEDGIFQ
DLDLLNLEGNQVTAWQDVLQLGHLPGLQVLILNANCIPSVHFDDATSAEKT
QLFTSLKSLSLHNNQIASWQSVNEMNKLQRLEELNLKRNPVVQDEKPSTVRG
LMIAKLGLLSHCNHSAVSDAERRGSEIDY LKKYHQEWLQSGGGKTPPQLLK
QDFVDNHPRYAALVTVYGAPEATDDDKGKPGALKSSLLVLTLTCPQQDDKK
TIKKKLPATMDVTKVKGLIQKLFKVDVADQQLFYISQKLPDQEIPLDNDLRQ
LTFFGVESGDTIIVKW

Puc. 15. LOCUS XP_072181779.1 tubulin chaperone X1 Diadema setosum

MYTLTMNNLHVVKMPEEGQEKHTSEENIEVGDRILSEGHYGTVRYTG
KVPPTEGQWLGIEWDNSERGKHDGSHNGKRY FQCSSPTGGSFLRPKKADTGI
VFLQAVSSRYIPENLETGDVDNSLAVSCKAVEMVGAEKISRLQSSFENLKSV
AVHGMRINRAGDDKIAERMPNVRDLDISKNLLPSWQELSRVTHDMKY LKRL
DVSENRLALPNDLSSL SSAFCAVEELFINRCNITWPEMLKIARMLPKLKKVHA
CFNRISHLTRPEDGIFQDLDLLNLEGNQVTSWQDVLQLGHLPGLQVLILNANS
IPSVHFDDATSAEKTQLLTSLKSLSLHNNQIASWQSVNEMNKLQRLEELNLK
RNPVVQDEKPSTVRGLMIAKLGLLSHCNHSAVSDAERRGSEIDYLKKYHQE
WLQSGGGKTPPQPLKQDFVDNHPRYAALVTVYGAPEVTDDDVGKPGALKS
SLLVLTLTCPQRDDKKTIKKKLPATMDVTKVKGMIQKLFRVDVADQQLFYIS
QKLPDQEIPLDNDLRQLTFFGVESGDTIVVKW

Puc. 16. LOCUS XP_071485611.1 tubulin chaperone Diadema antillarum

MPEEGQEKHTSEENVEVGDRILSEGHY GTVRY TGKVPPTEGQWLGIEW
DNSERGKHDGSHNGKRY FQCSSPTGGSFLRPKKADTGIVFLQAV SSRY IPENL
ETGDVDNSLAVSCKAVEMVGAEKISRLQSSFENLKSVAVHGMRISRAGDEKI
AERMPNVRDLDISKNLLPSWQELSRVTHDMKY LKRLDV SENRLALPNDLSSL
SSAFCAVEELFINRCNITWPELLKIARMLPKLKKVHACFNRISHLTRPEDGIFQ
DLDLLNLEGNQVTSWQDVLQLGHLPGLQVLILNANNIPSVHFDDATSAEKTQ
LFTSLKSLSLHNNQIASWQSVNEMNKLQRLEELNLKRNPVVQDEKPSTVRGL
MIAKLGLLSHCNHSAVSDAERRGSEIDY LKKYHQEWLQSGGGKTPPQPLKQ
DFVDNHPRYAALVTVYGAPEVTDDDVGKPGALKSSLLVLTLTCPQRDDKKT
IKKKLPATMDVTKVKGMIQKLFKVDVADQQLFYISQKLPDQEIPLDNDLRQL
TFFGVESGDTIIVKW

Puc. 17. LOCUS XP_071512101.1 tubulin chaperone Diadema antillarum
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Euechinoidea [4] we npuHamiexar k OMU3KUM BHIaMm, B ainroputme PSI-
BLAST wucnons3oBanace Marpuiia BLOSUM 45. B mnponecce BbIpaBHUBaHUS
MOKpBITUE 3ampoca (query caverage) coctaBwio ot 18 go 92%, mnponeHT
uneHTuaHocty (percent identity) ot 33 no 44%, makcumanbHas BeanurHa E-value Ha
Tpetbell mreparnum 2e-08. MuoxxecTBeHHOe BhIpaBHUBaHHe Clustal W(UGEN 53.1)
nocienoBareabHocTeld Euechinoidea (puc. 18) mokasano, 4YTO MNPOTSKCHHBIC
OJIMHAKOBBIC YUACTKH IMOCJICIOBATEILHOCTH BCTPEYAIOTCS Y BUAOB, IPUHAIIICKAIIIIX
OJIHOMY ceMeMcTBy. CucTteMa aMUHOKHCJIOTHBIX mociieoBarenbHocTe Echinoidea,
MOJIydeHHAsT Ha OCHOBE TMPOBEJACHHOTO MHOXECTBEHHOTO  BBIPaBHUBAHWS,
npeacTaBiieHa Ha puc. 19.

He oxapakrepuszoBannbie 0enku Ha puc. 18 HaxoasTcs mexay oenkamu Nxfl u
tubulin (Tbcel), uTo yka3piBaeT Ha BO3MOYKHYIO CX0KECTh CBOMCTB BCEX 3THUX OCIIKOB.

KOHCEHCyCHasi NoCNeaoBaTeNbHOCTb:
igewgevdgihrgld+lqfvnlsggs+I1dpl

114 116 118 120 122 124 126 128 130
XP_072167312.1 Nxf 1-like Diadema setosum
XP_041469746.1 Nxf 1-like Lytechinus variegatus
XP_791276.4 Nxf 1 Strongylocentrotus purpuratus
XP_072175674.1 uncharacterized Diadema setosum
XP_071481144.1 uncharacterized Diadema antillarum
XP_041465866.1 uncharacterized Lytechinus variegatus
XP_063959008.1 tubulin chaperone Lytechinus pictus
XP_030829693.1 uncharac Strongylocentrotus purpuratus
CAN8964504.1 unnam Strongylocentrotus droebachiensis
CAN8965255.1 unnam Strongylocentrotus droebachiensis
XP_072181787.1 tubulin chaperone X2 Diadema setosum
XP_054758777.2 tubulin chaperone Lytechinus pictus
XP_041467737.1 tubulin chaperone Lytechinus variegatus
XP_072181779.1 tubulin chaperone X1 Diadema setosum
XP_071485611.1 tubulin chaperone Diadema antillarum
XP_071512101.1 tubulin chaperone Diadema antillarum

IR

D
D
D
D
D
R
R
R
R
R
R

Puc. 18. MHokecTBeHHOE BhIpaBHMBaHMe MocJjienoBaTeabHocTeil Echinoidea

CANB965255.1
CANB8964504.1
XP_030829693.1
XP_041465866.1
XP_063959008.1
[— XP_071481144.1
L xP_072175674.1

XP_041467737.1
4‘: XP_054758777.2
e XP_072181787.1
XP_072181779.1
_EXP_071512101.1
XP_071485611.1
XP_072167312.1
XP_041469746.1
{ XP_791276.4
Puc. 19. CucremMa aMHHOKHCJIOTHBIX MOcJaeaoBaTeabHocTeil Echinoidea
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BJIUSTHUE TEPMOJIUHAMUWYECKON HEUJIEAJTBHOCTH
CUCTEM JUR-3TUITEKCHI)®@OCPOPHAA KUCJIOTA —
YIJEBOJIOPOJHBIA PACTBOPUTEJIb HA DKCTPAKIIHUIO
PEJAKO3EMEJIBHBIX 9JIEMEHTOB

Audepona Jlapbsi ApreMOBHA

aclUpaHT

Hayunsiit pykoBoautens: Yepemucuna Oubra BiaagumupoBHa
I.T.H., mpodeccop, 3aB. kap. ODX

OI'bOY BO «Cankr-IletepOyprckuii ropHbIH YHUBEPCUTET
umnepatpuibl Exarepunst |1»

AnHoTaumsi: B paboTe wuccienoBaHO BIMSHUE TEPMOAMHAMUYECKOM
HeuJeanbHOoCTH cucteM Ju(2-stunrekcuin)pocopHas kuciora (I20TOK) —
YIJIEBOJIOPOJAHBIM PACTBOPUTENL HA SKCTPAKIIMIO PEIKO3EMENbHBIX 3JIeMeHTOB (P30)
u3  (QOoCPOpHOKUCTBIX  pacTBOpoB. MerogamMu  Ta30Boi  Xpomarorpadum,
M30MUECTUYECKUM U KPUOCKOMMYECKUM OIpeiesieHbl KOA(PPUIIMEHThl aKTUBHOCTU U
crerienp gumepusaruu JI2OI'®K B H-TekcaHe, mojaekaHe, OCH30j€, TOIYyoJe H
KEPOCHUHE; TEPMOJAMHAMUYECKOE MOJCIMPOBAHUE BBIMOJHEHO C HCMIOJb30BAHUEM
rpynmnoBoit monenu UNIFAC. YcranoBieHo, yTo B anudaTHYECKUX PACTBOPUTEIISIX
(H-rekcan) npu pabouyux KoHUEHTpanusax 3kctpakuuu 231K npenmyiiecTBeHHO
HaxonuTcs B AuMmepHou ¢opme (crenenb aumepmzanuu 90-95%), Torma kak B
apoOMaTHYECKUX  pacTBOpUTENsIX  CcHWxkaerca g0  60-70%  BcrencrtBue
T-B3aMMOJICUCTBUM, YTO TIPUBOJUT K OOJie€ BHICOKON aKTUBHOCTU DKCTpAareHTa B H-
rekcane. PaccuuTaHHble cOJbBAaTHBIE 4YHCJIa JIAHTAHOUJOB B rekcaHe B 1,5 pasa
MPEBBIIAIOT 3HAYEHUs ISl KEpPOCHMHA, a B apOMATUYECKUX PACTBOPUTEISAX
COTNIOCTaBUMBI C KEPOCHMHOBBIMH; 00Jiee BBICOKME KOOpJIWHAIIMOHHBIC YHCIIa B
anmu(paTUIECKUX Cpesiax 00yCIaBIMBAIOT MOBHIICHHYIO 3((HEKTUBHOCTH AKCTPAKIIUH,
YTO TO3BOJISIET PEKOMEH0BATh UCIIOJIb30BaHUE an(paTUUeCKuX pazdaBuTeaeh WM
MOAU(UKAIIMIO KEPOCHHOBOM (DPaKIMU HEMPEACIbHBIMU  YTIEBOAOPOAAMH IS
ONTHUMM3AIMU U3BJICUCHUS U paznenenus P30.

KiwudeBble ci0Ba: pelKo3eMENbHbIE 3JEMEHTBI, JSKCTpakuus, au(2-
stunrekcui)ocdopHas kuciiora, Ko3QpGUIMEHThI aKTUBHOCTH, TEPMOJIMHAMUYECKOE
mozenupoBanue, UNIFAC, conbBaTHbIE YnCia, YIJIEBOIOPOIHbIE PACTBOPHUTEIIH.
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NON-IDEALITY CHARACTERISTICS
OF DI(2-ETHYLHEXYL)PHOSPHORIC ACID -
HYDROCARBON SOLVENT SYSTEMSAND THEIR
EFFECT ON RARE EARTH ELEMENTSEXTRACTION

Alferova Daria Artemovna
Scientific adviser: Cheremisina Olga Vladimirovna

Abstract: This study investigates the influence of thermodynamic non-ideality
in di(2-ethylhexyl)phosphoric acid (D2EHPA) — hydrocarbon solvent systems on the
extraction of rare earth elements (REEs) from phosphoric acid solutions. Activity
coefficients and the degree of D2EHPA dimerization in n-hexane, dodecane,
benzene, toluene, and kerosene were determined using gas chromatography,
Isopiestic, and cryoscopic methods; thermodynamic modeling was performed using
the UNIFAC group contribution model. It was established that in aiphatic solvents,
the degree of D2EHPA dimerization reaches 90-95%, whereas in aromatic solvents it
decreases to 60-70% due to w-interactions, resulting in higher extractant activity in n-
hexane. The calculated solvation numbers of lanthanides in hexane exceed those in
kerosene by a factor of 1.5, while values in aromatic solvents are comparable to
kerosene;, higher coordination numbers in aliphatic media account for enhanced
extraction efficiency. These findings support the recommendation to use aliphatic
diluents or modify kerosene fractions with unsaturated hydrocarbons to optimize the
recovery and separation of REEs.

Key words: di(2-ethylhexyl)phosphoric acid (D2EHPA); rare earth elements;
solvent extraction; thermodynamic non-ideality; activity coefficients; UNIFAC
model; solvation numbers.

BBenenne: PenkozemenwHbie dnemeHThl  (P3D) mpeacrtaBisitoT  coOoit
CTpPaTErM4eCKd BaXKHBIM pecypc sl Pa3BUTHSL BBICOKOTEXHOJIOTMYHBIX OTpacie
MIPOMBIIJICHHOCTH, BKJIIOYass MHUKPOAJICKTPOHUKY, OJHEPreTUKY U OOOPOHHBIM
komIuiekc. HecMoTps Ha 3HauntenbHble 3amacel B Poccuiickoint denepanuu, ctpaHa
CTaJKUBAETCS C 3aBUCUMOCTBIO OT UMIIOpPTa BCIEJACTBUE OTCYTCTBUS A(HPEKTUBHBIX
TEXHOJIOTHIA TJIyOOKOW mepepaboTKu MHUHEPATBHOTO CHIPhS, B YaCTHOCTH amaTHT-
HedenuHOBBIX pya. Haumbosiee mnepcnekTUBHBIM HUCTOYHMKOM P332 sBusitoTcs
docharHpie  TOpOABI, TOE  JAHTAHOWIBI  HAKAIUIMBAIOTCS B  pacTBOpax
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AKCTPAKIIMOHHOM (POchHOpHOIT KMCIOTH MPU MPOU3BOACTBE yIOOpPEHU, a OCHOBHBIM
METOJOM MX H3BJICUEHMsI NMPU3HAHA JKUAKOCTHAs SKCTPAKUUS C HCIOJb30BaHUEM
au(2-strnrekcu)docdopHoit kucaothl (JI20I'DPK) [1, 2].

Bmecre ¢ TeM, MacmtabMpoBaHME SKCTPaKLIMOHHOIO Ipolecca ¢
7a00paTOPHOTO YPOBHS Ha TMPOMBINUICHHBIH TpeOyeT TIIyOOKOTO TMOHUMAHMS
TEPMOJUHAMHYECKUX B3aUMOJCHCTBUII B CHCTEME OSKCTPareHT—PacTBOPUTEID,
BKJIOYass yd4eT Kod()PUIMEHTOB XHUMHUYECKONW aKTUBHOCTH, TpeHEOpeKeHue
KOTOPBIMH MOXXET MPHUBECTH K CHIDKCHHIO DS(QQEKTUBHOCTH WH3BieueHUs. B
HACTOSIIEE BPEMSI IAHHBIE O TEPMOAUHAMUYECKON HEUACATbHOCTH cucteM (201 OK
C YIJIE€BOJOPOAHBIMHU Pa30aBUTENSIMU OCTAOTCS (pparMEeHTAapHBIMHU, YTO 3aTPYIHSET
KOPPEKTHOE MOJIeJIMpoBaHKue mpoleccoB. llenpio maHHON pabOTHI  sBISIETCS
ornpezaeneHne Ko3(pPUIMEHTOB aKTUBHOCTH KOMIIOHEHTOB B OWHApHBIX U TPOMHBIX
cucremax J20I'®K—pacTtBopuTenr M OLEHKAa BIUSAHUAS TEPMOJAMHAMUYECKOU
HEUCAbHOCTH HAa KOOPAMHALMOHHOE YHMCIO JIAHTAHOWUJOB B OpraHuWYeckoil ¢aze
JUTs TOBBIIIEHUS 3((HEKTUBHOCTH TEXHOJIOTUU U3BieueHus P30.

O0bexkThl M MeTOABbI HccaeaoBaHusi. OOBEKTOM HUCCIENOBAHMS SIBIISUIUCH
pactBopbl Au(2-stunrexcuin)pochoproit  kucnotel (JI20T'®PK) B opranudeckux
pa3baBuTeniax (H-Te€KCaH, J0JA€KaH, OEH30JI, TOJYOJd) U COJIbBATHBIE KOMILIEKCHI
PEAKO3EMEINbHBIX AIEMEHTOB. JlJi XapakTepUCTUKN UHAUBUAYAJbHBIX KOMIIOHEHTOB
M CHHTE3UPOBAHHBIX  COJIEW  TNPUMEHSUINCh  PEHTTEHOCTPYKTYPHBIM U
PEHTIeHO(IIyOPECUEHTHBIN aHaNn3bl, JIEMEHTHBIA aHAW3, TEPMOTPABUMETPUS U
CKaHMpyroUlasi 3JEKTpOHHAas MHKpockomnus. CTeneHb IUMEpU3aldHd 3KCTpareHTa
ONpeaesiach KPUOCKOMMYECKUM METOA0M, a KO3(D(PUIIMEHThl aKTUBHOCTH JIETY4YHX
KOMIIOHEHTOB ~ M3MEpSJINCh  Ta30XpoMaTorpapuueckuM ¥ HU30IMUECTHYECKUM
METOJaMH B IIMPOKOM JUANa30HE COCTABOB M TEMIEPATYP, YTO MO3BOJIMIO OLIEHUTH
TEPMOJIMHAMHUYECKYIO HEUACATbHOCTh OMHAPHBIX CUCTEM.

KunkoctHas oskctpakuuss P33 mnpoBoawiiack W3 BOAHBIX PAacTBOPOB B
AByx(a3HOM cHCTeMe BOJa—OpraHuKa C MOCJIEIYIOIMIMM aHaJU30M KOHLIEHTPALUU
METa/UIOB ~ METOAOM  aTOMHO-DMUCCHOHHOM  cnekrpockonuu. s tepmo-
JUHAMUYECKOTO OIMCAaHUsS HEUACAIBHOCTH CHCTEM HCIIOJIb30BaNIach IPYIIIOBas
Mozenb pactBopoB UNIFAC, mo3BosiMBIIas paccunuTaTh NapaMeTpbl MEXIPYIIIIOBOTO
B3aUMOJICUCTBUSL W KOA(DPUITMECHTHI AKTUBHOCTH KOMIIOHEHTOB B OWHApHBIX U
TPOMHBIX cMmecsiX. Ha OCHOBaHMM 3KCHEPUMEHTAIbHBIX JIaHHBIX SKCTPAKIUU U
pe3yNbTaTOB  MOJAETUPOBAHUS AKTUBHOCTH OJKCTpareHTa ObUIM  ONpeeICHBI
KOOPAVHALIMOHHBIEC YUCIIA JIAHTAHOWJOB B OpPraHUYecKoW (a3e U OLEHEHO BIIMSHUE
IPUPOJIBI PACTBOPUTEINA HA APPEKTUBHOCTD U3BJICUCHUSI.

184

MUHMN «HOBAA HAYKA»




SCIENCE RESEARCH 2026

PesyabTaThl M 00Cy:KIeHHe. B XOJ€ HCCIEAOBaHUS Oblla OMNpenesieHa
creneHb gumepusauuu J20I'OK B pa3nuuHbIX pacTBOpUTENAX. Pe3ynbTaThl
KPUOCKOITMYECKOTO M M30MUECTUYECKOIO aHAIM30B MOKa3alih, YTO C YBEIUYEHUEM
JUIMHBl ~ YTJIEBOJIOPOAHOM IIEMM B  PACTBOPUTEIE  YBEIMYMBACTCS  CTENEHb
AUMepU3aluyd  3KcTpareHta. [lo JaHHBIM KPHOCKONUM B O0JIAaCTH  HHU3KHUX
KOHIIEHTpaIlMii B H-TeKcaHe TpeoOnamaer MoHoMepHas ¢opma J20T'OK. C
YBEIMYECHUEM JUTHHBI LIENH pACTBOPUTENS (AOJEKaH, TeKCaJeKaH) HaOI0AaeTCsl poCT
CpelnHero umciia acconuanuu 10 ~1,4 u =2,2 COOTBETCTBEHHO, YTO YKa3bIBaeT Ha
CMEIIEHUE PaBHOBECUS B CTOPOHY OOpa3oBaHUs HUMEPOB U BBICHIMX ACCOLIMATOB.
B pactBopax OeH30jla H TeKkcaJiekaHa OpraHWYyeckas KHCIIOTa HaXOJUTCS
MPEMMYILIECTBEHHO B BHUJE [HUMEpPOB, XapakTEepHbIX i1 4ucToro docdop-
OpPraHUYECKOT0 BEUIECTBA. DTO OOYCIOBIEHO TEM, YTO C YBEIMYEHUEM MOJIIPHOU
Macchl YIJIEBOJAOpOAa HAOIIOJAETCS YBEIWYEHUE KaXKYIICHCs MOJSPHOW MAacCChl
JI22I'®K B pacTBOpE.

Onpenenenue Ko>(PUIMEHTOB aKTUBHOCTH H-T€KCaHa B pacTBOpax C
J2OT'®K mnokazano Xopollee Corjlacue MexXay Tra3oxpoMarorpapuyeckum u
W30MMECTUYECKUM METOJaMU TIPU  MOJBHBIX JAoyisix rekcaHa ot 0,5 mo 1,0
(otknonenuss <2%). Ilpu HU3KUX MOJNBHBIX JoNiAX Trekcana (menee 0,5)
M30MUECTUYECKU METOJ IMOKa3aJl 3aBbIIICHHbIE 3HA4YeHHs KO3(P(UIIMEHTOB
aKTUBHOCTHM H3-3a IMOTEPb PacTBOPHUTENsE B 00BbEME 3aKpBITOTO COCyla M HU3KOU
CKOpoCcTH TmepeHoca mnapoB. [loaToMy s AaibHEHIIErO0 MOJACIUPOBAHUS ObUIH
UCIIOJIb30BAHBI JaHHBIC, TOJYYCHHBIC Ta30XPOMATOrpaprUIeCKUM MeTOI0M [ 3]

Jlns OeH3onma W TONyoOJia 3aBHCHUMOCTH KO3(P(UIHMEHTOB AaKTUBHOCTH OT
MOJIBHOW JIOJIA JEMOHCTPUPYIOT MIOBEACHHUE, CUIIBHO OTINYAKOLIEECS OT CUCTEMBI C H-
reKCaHoM. [ JIaBHBIM OTJIMYMEM SBJISIIOTCS HU3KUE 3HA4YeHHUs KO3(P(UIIMEHTOB
aktuBHOCTHU (0,5-0,9) mpu MolibHOM J05ie pacTBopuUTeia MeHblei 0,5. ITo cBsA3aHO
CO CPOJICTBOM apOMATHUYECKUX PACTBOPHUTENCH K MOISpHBIM MoJiekyinam (201 OK.
[TonsipHble MOJIEKYJIBI KHCJIOTHI YJEPKUBAIOT PACTBOPUTEIL B PACTBOPE CHUIIbHEE,
YeM B cllydae ¢ anugaTUYEeCKUMHU YIriieBoaopoaaMu. Hanuume MeTUiIbHOrO paaukaina
B MOJIEKYJIE TOJIyojla MPUOJIMKAET €ro CBOMCTBAa K allkaHaMm, MO3TOMY 3(¢eKT
yIIEP)KUBAHUS MCHEE BBIPAKEH 110 CPABHEHHUIO ¢ OeH30JI0M [4].

Ha ocHOBaHWUM SKCIIEPUMEHTANBHBIX JTAHHBIX OBLIM PACCUUTAHBI TapaMeTpPhl
moaenun UNIFAC. Jlns cucrtembl H-Trekcan—/[20I'®K 3amaua cBoguiach K
ONpENEICHUN Mapbl YHEPreTUYECKUX NapameTpoB B3aumozeiictBus rpynn CH: u
HPO4. [ns cucrem ¢ apoMaTHYECKMUMU PACTBOPUTEISIMHU BBOAMWIUCH HOBBIE
dbparMeHTsl — apoMatuyeckuii yriaepon ¢ BoaopomoMm (ACH) m apomatuyeckuid
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yIIepoJl, COeIWHEHHbIM ¢ MeTwnbHOW rpynmoil (ACCHs). Pacuer mapamerpos
MEXTPYIIIOBOTO  B3aMMOJICUCTBUSL MPOU3BOAWICS IOCJIENOBATENBHO METOAOM
MOCJeA0BaTENbHOTO ciycka. llonydeHHbIE 3HA4YEHUS MApaMETPOB TO3BOJIMIN C
BBICOKOW TOYHOCTBIO ONMHCATh IKCIIEPUMEHTAIbHBIE 3aBUCUMOCTU KO3(D(HUIIMEHTOB
aKTUBHOCTH [5].

BaxxHbIM pe3ynpTaToM pabOThl CTAJI0 HCCIEAOBAHUE BIIMSHUS AKTUBHOCTH
JI2OT'®OK B paznuyHbIX paCTBOPUTENSX HA KOOPAUHAIMOHHOE YUCJIO JAHTAHOUIOB B
oprannueckoil gaze. Dkctpakius P33 1291 OK npoTtexaer mo KaTHOHOOOMEHHOMY
U JIOHOPHO-aKIENTOPHOMY MeXaHu3MaMm. C yBEIMYEHUEM KHUCIOTHOCTU CPEJIbI
BO3MOKHO JOTOJHUTEIbHOE MPUCOCIUHEHUE (COJbBATAIMSl) MOJEKYJ KHUCIOTHI K
kaTuoHy Mertamia. Crenenp auMmepusanuu JI203I'OK B rekcane pocturaet 90—-95%
npu KoHueHtpanusax 0,02-2,7 M, toraa kak B O€H30JI€ U TOIyO0JIE OHA COCTABIISIET
60-70%. Ot1o O0OyCIIOBIECHO T-B3aMMOJCUCTBUSAMH apPOMAaTUYECKHX KOJeI ¢
(dhochopunbHOM IpyInoON SKCTpAreHTa, CHIKAIOIUMU KOHCTAHTY JUMEpHU3aIuu.

bonee Bwicokas aktuBHOCTH JI2OI'DK B rekcaHe crmocoOCTBYET pPOCTY
CONIbBAaTHBIX uYHucen U d(pPexkTuBHOCTH OKCTpakiuu P32 mno cpaBHeHHIO ¢
apOMaTUYECKUMHU PACTBOPUTEISIMU M KEPOCHMHOM, TJI€ 3HAYEHUS OKa3aJuCh
CONOCTaBUMBIMH. PaccunMTaHHbIE B IepecueTe Ha MOHOMEpPHYI (opMy UHCIIa
coJbBaTalliM B TekcaHe B 1,5 pa3za MNpeBbIIAIOT MOKa3aTeNu [Js KEpOCHHA
(manpumep, 8 mst Yb u 3 muist Nd npoTuB 4—5 u 2 COOTBETCTBEHHO), UTO COTJIACYETCS
¢ mozenbio LnAs-nHA u oOycClOBI€HO JaHTAHOUJHBIM CKAaTUEM U AKTHUBHOCTBIO
sKkcTpareHta. I[lpu ydere AUMEpHON CTPYKTYphl CYMMapHO€ KOOPJIUHAIIMOHHOE
YUCJO TIONAaJaeT B XapakTepHbId Uisi KoMiwiekcoB P30 nuamazon 6-8, 4ro
MOATBEPXKIAET TMPEUMYIIECTBO  anu(aTUUeCKUX pPacTBOPUTENEH C  HHU3KUM
COJICp’)KaHHEM apOMaTHYECKMX COCIUHEHMM MJi1 OOecreueHUs] BBICOKHUX CTENeHEH
W3BJIeYeHUs Oaroiaps OOJIBIIMM KOOPAMHAITMOHHBIM YKCJIaM JIJAHTAaHOUIOB.

MogenupoBanue aKTUBHOCTH KOMIIOHEHTOB B TPOWHOW CHUCTEME H-T€KCaH—
Tonyon—JI20I'®K nokaszano mnpekpacHOE COOTBETCTBHUE TEOPUU M IKCIIEPUMEHTA.
M3omuanu  kodPpGUIIMEHTOB AKTUBHOCTH B TPEYrOJHbHUKE COCTAaBOB IO3BOJIMIIM
BU3YaJIM3UPOBATh BJIUSHHUE COOTHOIIEHHS KOMIIOHEHTOB Ha TEPMOJUHAMUYECKHE
cBoiicTBa cMecr. KoaduiimeHT akTHBHOCTH T€KCaHa IJIaBHO BO3PACTAET OT YHCTOTO
reKcaHa 1mo mepe ero pasbaBieHus OunHapHOU cMecbio J[20I'®K-tomyon, mpudem
BIUsHUE TohyoJia cuibHee. st 20T @K uzonuHun ko3)PUIIMEHTOB aKTUBHOCTH

COJIMKAIOTCS  TI0 MEpPC HpI/I6JII/I}KCHI/ISI K BCPIIMHE TOJYOJad, YTO YKa3bIBACT Ha
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BO3MOKHOCTh KOMIIEHCAllUM CHWKEHHSI AKTUBHOCTH KHCIJIOTBl YMEHBIICHUEM €€
MOJIBHOM J0JIN.

BoiBoa: YCTaHOBIEHO CYIIECTBEHHOE BIUSIHUE MPUPOJbI PACTBOPUTENS HA
TEPMOJIMHAMHUYECKYI0 HewneanbHOCTh cucteM JI20I'®PK, rme B ammdarmdeckux
PaCcTBOPUTENISAX CTENEHb AUMEpU3aIluu dKcTpareHTa pocruraet 90-95%, toraa kak B
apoMaTHdeckux cHuxkaercs 10 60-70% BciencTtBue m-B3aUMOJICUCTBUM, YTO
MNOJATBEPKIACHO pa3pabOTaHHBIMH METOAMKAMHU OIpeaesieHus KO3 UIIMEHTOB
aktuBHocth W mnapamerpamu Mmojenu UNIFAC. IlokazaHo, 4YTO aKTUBHOCTH
AKCTpAreHTa HaMpsIMyI0 OMNpPEAeNsIeT KOOPAMHAIMOHHOE 4YHWCIO JIAHTAHOUJOB B
opraHuueckoil ¢ase, KOTopoe B H-TekcaHe B 1,5 pa3a mpeBblllIaeT 3HAYCHUS IJIS
KEpOCHHA U apOMaTUYECKUX pacTBOpUTENeH, 00yciaBianBas 00see BHICOKHUE CTETICHH
u3BneueHus P3D. [lomyueHHble pe3ynbTaThl OOOCHOBBIBAIOT II€JI€CO00PA3HOCTD
UCIIONIb30BaHUsl anu(paTuyecKux pasz0aBUTENed WIM MOIU(DUKAIUU KEPOCUHOBOM
dbpakiuu  HenmpeAeNabHBIMU  YIJIEBOAOPOJAAMU JUISl  ONTUMM3ALMU  TEXHOJOTUM

U3BJICUCHHUS U PA3JICICHUS PEIKO3EMEIBHBIX JIEMEHTOB U3 POCPOPHOKUCIBIX CPEI.
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