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OTBeTCTBEHHBIH pelaKTop:
I'ynsaes I'epman KOpbeBHY — KaHIUJAT SKOHOMUYECKUX HAYK

Cocmag pedakyuonHoil Koale2uu u Op2aHu3ayuoHHO20 KOMUmMema:
Arapkosa JI1o00Bb BacuibeBHa — JOKTOp SKOHOMHYECKHX HayK, ipodeccop
AHaH4yeHko Urops BukTopoBHY — KaHAUAAT TEXHUYECKUX HAYK, JOLECHT
AnTnnoB Anexcanap 'ennaabeBUY — JOKTOP (DUITONIOTHUECKUX HAYK, Ipodeccop
Ba6anosa IOausa BiaagumMupoBHA — 1OKTOp SKOHOMHUUYECKHUX HAYK, TOLIEHT
BaramaeB baram MananoBu4 — TOKTOp BETEpUHAPHBIX HAYK, TIpodeccop
BaxenoBa Ouibra I[IpokonbeBHa — TOKTOp OMOJIOTHYECKHUX HAYK, Ipodeccop
Bosipcknii JIleonua AjiekcaHIAPOBHY — TOKTOP (PH3HKO-MaTeMaTHIECKIX HayK
By3nun Apremuii HukonaeBu4 — JOKTOp 5KOHOMHUECKUX HAYK, Ipodeccop
BypoB Anexkcanap IayapaoBuy — JOKTOP MEIarornyecKux HayK, TOICHT
BacuubeB Cepreii UBaHOBHY — KaHIUIAT TEXHUIECKUX HAYK, TIpodeccop
BnacoBa Anna BiiaaumMupoBHA — JOKTOp UCTOPUUYECKUX HAYK, TOLEHT
I'punaii JIrogmMuiaa AneKkcaHapoOBHA — TOKTOP MEIarOrHYECKUX HAYK, JOLEHT
JaBaermiud Pamur AXxMeToBHY — JOKTOp MEIUIIMHCKUX HAYK, mpodeccop
HNBanosa Upuna BUKTOPOBHA — KaHAMJIAT IICUXOJIOTMYECKUX HAYK
Hrunn Anekceil BragumupoBuy — KaHIUAT OPUINYECKUX HAYK, TOLICHT
HNnbun Cepreii FOpbeBHY — KaHAMIAT SKOHOMUYECKUX HAaYK, JOLEHT
Hckannaposa I'yasnapa PudgoBHa — 1oKTOp QHIIONOTHYECKUX HAYK, TOICHT
Kazgansan Cycanna lllajnBoBHA — KaHAUAAT NICUXOJOTUYECKUX HAYK, JOLICHT
Kauanosa Jliogmuiia [1aBiioBHA — TOKTOp MEarornieckux HaykK, mpodeccop
Koxanuesa UYnnapa bakaeBHa — KaHIUJAT ICUXOJIOTMYECKUX HAYK
Kouecnukos I'ennaanii HukonaeBu4 — JOKTOp TEXHUUECKUX HAYK, podeccop
Kopues BsueciaB BsiuecmaBoBud — oxtop pusmocopckux Hayk, npodeccop
KpemneBa TaTbsina JleoHn10BHA — JIOKTOp TIeIarOTHYECKUX HAYK, mpodeccop
KpbuioBa Mapusi HukosiaeBHa — kanmuaat Gpuiionornieckux Hayk, npogeccop
Kynu Enena BiraamMupoBHa — JOKTOp IOPUAMYECKUX HAYK, Tpodeccop
Kypusens Muxaunia BaaguMupoBu4 — TOKTOp TEXHHYECKUX HayK, ipodeccop
Mankou Butanuii AHATOJIBEBUY — JOKTOP UCKYCCTBOBEIUECKHUX HAYK
Maunosa Upuna BukrtopoBHa — KaHIUAT 5KOHOMUYECKUX HAYK, TOLICHT
Mecensimuna Jlrogmuiaa AJjiekcaHIpoBHA — JJOKTOP MeIarornieckux Hayk, podeccop
Hekpacos CranuciaaB HukosaeBu4 — 1okTop GUI0COPCKUX HAYK, Ipodeccop
Henomusimuii OJier BaaauMupoBu4 — KaHIUIAT TEXHUYECKUX HAYK, JOLIEHT
Opoben Baagumup AJieKcaHIPOBHY — JJOKTOP BETEPUHAPHBIX HAYK, mpodeccop
Honosa Upuna BuranbeBHAa — TOKTOP SKOHOMUYECKUX HAYK, JOLIEHT
IInipkoB BavecaaB EBrenbeBu4 — kKaHauAaT NeAarorndye€CKMX HayK, JIOLUEHT
PykaBumnukoB Buktop CrenanoBuY — TOKTOP METUIIMHCKUX HayK, Ipodeccop
CemenoBa JInaus IxyapaoBHa — JOKTOP NMCUXOJIOTMUYECKUX HAYK, JTOLIEHT
Yayr Bnagumup BacuiabeBu — JTIOKTOp MEIUITMHCKUX HAyK, Tipodeccop
®uonora Jloamuna PuMoBHA — IOKTOp TEXHUYECKHX HAYK, TIPOdeccop
Yucros Baagumup BaaauMupoBu4 — KaHIMJAT ICUXOJIOTHYECKUX HAYK, JIOLEHT
IIBen Mprnna MuxaiiioBHA — JIOKTOD I€aroriuecKux Hayk, npodeccop
IOpoBa Kcenns UropeBHa — kaHIuAaT HCTOPUUECKUX HAYK
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IE3 ADVANGED SCIENCE

YK 5313

OU3UKA TUPOCKOMUYECKOT 0 3MMEKTA U
YCTOW4WUBOCTW IBYXKONECHBIX CUCTEM

KYJIUKOB POMAH AJIEKCAHPOBIY

CTYOEHT
denepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 0BpasoBaTeribHOe yupexaeHue Bbicliero 0bpasoBaHms
«CaHkT-lNeTepbypreknii nonuTexHUYeckuin yHueepeuteT Netpa Benukoro»

AHHOTaumA: B CTaTbe paccMaTpuUBaeTCs BKIag rMpoCKONMYeckoro apdpekta B YCTOMYMBOCTb Benocunesa u
APYrMX OBYXKONECHbIX cucTeM. lMokasaHO, YTO MOMEHT MMMyNbCa BPALLAOWMXCS KONEC MOMOraeT CBSA3aTh
HaKMOH C NOBOPOTOM PyIsl, HO He SIBNSIETCS eANHCTBEHHOM NPUYKMHON camocTabunusaumn. PasobpaHbl napa-
MeTp trail, Mogenb Yunnna u aKkCnepuMeEHT ¢ BENOCUMEAOM, Y KOTOPOro Oblnn yCTpaHeHbl MOMOXUTENbHbIN
trail n cymmapHbIn rpockonuyecknii MoMeHT. CaenaH BbiBOA, YTO YCTOMYMBOCTL ONPEAENIeTCs COBMECTHOM
paboToN PyneBomn KMHEMATUKW, pacnpeaeneHnst Macc, MHEPLIMOHHBIX CBS3EH U CKOPOCTU ABKEHMS.
KntoyeBble cnosa: rupockonnYeckuii ahekT, YCTOMYMBOCTb, BENOCUNES, ABYXKONECHAs CUCTEMA, MOMEHT
nMnyrnbca, npeueccus, trail, Mogens Yunnna, camoctabunusaums.

PHYSICS OF THE GYROSCOPIC EFFECT AND STABILITY OF TWO-WHEELED SYSTEMS
Kulikov Roman Aleksandrovich

Abstract: the paper examines the contribution of the gyroscopic effect to the stability of bicycles and other
two-wheeled systems. The angular momentum of rotating wheels is shown to couple roll with steering, but it is
not the only reason for self-stability. Trail, the Whipple model and an experiment with a bicycle without positive
trail and net gyroscopic angular momentum are discussed. Bicycle stability is interpreted as a coupled result of
steering kinematics, mass distribution, inertial links and forward speed.

Key words: gyroscopic effect, stability, bicycle, two-wheeled system, angular momentum, precession, trail,
Whipple model, self-stability.

BBepeHue

[1ByxkonécHas cuctema B NOKOE MW MpK HU3KOW CKOPOCTU HEYCTOMYMBA: LEHTP Macc Nerko BbIXOQUT
n3 obnactu onopsbl. Mpy ABUXEHUM BMEPES C ONpPeaeneHHON CKOPOCTbIO CUTyauus MeHsieTcs. MoBopoT ne-
peaHero koneca cnocobeH CMeCTUTb TOUKM KOHTaKTa C AOPOroi NoA nagatoLlni LIEHTP Macc, no3ToMy YCToM-
YMBOCTb CBSA3aHA He C “NoaaepXkon” Benocuneaa BpallatoLMMCs KONecom, a ¢ TeM, Kak HaKMOH Bbi3blBaeT
nogpynueaHue. Mctopuyeckn ato nogpynmBaHne 06bACHANM ABYMS MPUYMHAMM: TUPOCKOMMYECKUM 3dhpek-
TOM KOJMEC W MONOXWUTENbHBLIM BEIHOCOM NepeaHero Komneca, 10 ectb aktop trail. OnbiTbl ¢ M3MEHEHHBIMY
Benocunegamm nokasanu, 4to Takoe 0ObACHEHWE NONE3HO, HO HEMOJTHO: MPU YMEHbLUEHWUN TMPOCKOMUYECKOrO
[ENCTBIS BENOCUNEA MOXKET 0CTaBaTbCS YNPaBMsSeMbIM 1 Aaxe camocTabunmanpytowmmes [1, ¢. 51-56].

Llenb paboTbl - OLEHUTb peanbHbIn (PU3NYECKUIA BKNAL TMPOCKOMMYECKOro acpdekTa B YCTOMYMBOCTD
Benocunega. [1ns aToro HKe paccMOTPEHbI OCHOBHbIE YPaBHEHUS BpaLLaloLLEerocs korneca, reometpus trail,
NMHEeHas Moaenb Yunnna u 9KCNepUMEHT, B KOTOPOM NPUBbIYHBLIE TMPOCKOMNYECKMIA 1 KACTOPHbIN MEXaHu3-
MbI BbInv CnieyuanbHO UCKMOYEHSI.

1. T'mpockonuyeckumn acpdpext

Bpawatoieecs koneco obnagaeT MOMEHTOM MMNynbca. B npocTenwem npubnuxeHnn ans ocecum-
METPUYHOrO Koreca cnpaBeanmBbl COOTHOLIEHUS
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L = lo,M = dL/dt,

roe L - MOMEHT umnynbcea, | - MOMEHT WHepLUmuu Koneca, w - YrnoBas ckopocTb, M - MOMEHT BHELLHMX
cun. Ecnn MOMeHT cun HanpasneH nonepék L, OH n3mMeHsieT HanpaeneHue ocy BpalleHus. Tak BO3HUKaeT
npeweccus, Ans KOTOPOW NpU MasblX OTKIOHEHNUSX MOXHO 3anucaTb oueHky Q. ~ M/(Iw).

3 aTux hopmyn BMAHO, 4TO ObICTPO BPALLAIOLLEECS KONECO CONPOTMBNSETCH M3MEHEHWIO OPUEHTALMM
ocu. OfHaKo 3TO COMPOTUBMEHME HEMb3s NOHUMATb Kak Cuily, YAEPKUBAIOLLY Benocunes BepTukanbHo. Iu-
POCKONMYECKuin APEKT HE 3aMEHSIET ONOPY U He KOMNEHCMPYET cuny TshkecTu. Ero ponb B Benocunege 60-
riee TOHKas: OH CO3AaET MOMEHT, CBA3bIBAOLLMIA HAKMOH pambl C NOBOPOTOM NepeaHero Koneca.

Ecnu Benocunes HaunHaeT HaKMOHATLCS, TMPOCKONUYECKUA MOMEHT NepeaHero Koneca MOXET Cnocob-
CTBOBATb NMOBOPOTY Pyns B CTOPOHY HakmoHa. [ocrne Takoro noBopoTa Benocunes ABMXeTcs no Ayre, a TOYKM
KOHTaKTa KOMEC CMeLLaKTCs K NagaroLeMy LEeHTPY Macc. TO AeNCTBUTENBHO CTabunuamnpyrowwmin Bknag. Ho
PaCYETbI M OLEHKM ANS pearbHbIX BENOCUNEe0B NOKa3sbIBaOT, YTO MMPOCKONMYECKNEe MOMEHTbI YacTO MeHbLUE
MOMEHTOB OT trail u gencTBuin BoaMTEns; 0COBEHHO OrpaHNYEH UX BKNaa B Cam MPOLEcC HaKMoHa [2, ¢. 654—
658]. MoaTomy KoppekTHast (POpMyNIMPOBKA TakoBa: rMPOCKOMUYECKUA 3GhPEKT NoMoraeT NOLPYNUBaHUIO, HO
He SBNSETCA NPUYMHON YCTONYMBOCTM.

2. MapawmerTp trail u nogpynueaHue

Trail - 970 paccTosiHMe No 3emne Mexay TOYKOW NepeceyeHnst pyneBoi 0CK C NOBEPXHOCTBIO M TOYKOM
KOHTaKTa nepeaHero koneca. ECnn KOHTaKTHas TOYKa HaXOAMTCS No3agu NEPEceYeHns pyneBorn ocu ¢ Jopo-
ron, trail nonoxureneH. B Takon reomeTpumn nepesgHee KONECo NMoxXoXe Ha KaCTOPHOe KOMECo TENEXKN U3 Cy-
nepmapkeTta: npu OBMXEHUM OHO CTPEMWUTCS BCTaTb MO HanpaBIEHMO TPaeKTopuu ABukeHWs. [ns koneca
paauyca R npu yrne pynesor ocu A n BbiHOCE BUIKM f BenuymnHa trail MoxeT 6bITb 3anucaHa kak

(RcosA — f)
€= sin A '

[MonoxuTenbHbli trail 06bIMHO NOMOraeT Benocunesy NOBEPHYTb Pyrb B CTOPOHY MafeHus. JT0 He
npsmMoe “BbINPAMEHNe” paMbl, a KMHEMATUYEeCKast KOPPeKLMS: KONeco MEeHSIeT HanpaBreHue ABWKEHUS, W
TIUHUS TPAEKTOPUM KOHTAKTOB HAa4MHaeT LOroHATb LIEHTP Macc. IMeHHO noatomy Benocunes npu esge “6es
PYK’ He COXpaHSieT pynb HENOABWXHBIM, a [eNaeT Masble pyneBble ABMKEHMS.

B 10 Xe Bpems trail He sBNSeTCA YHMBEPCANbHLIM KpuTepreM. BonbLLon NonoXuTenbHbIA trail MoxeT
YXYALUMTb YNPaBnsemMoCTb, Masbli trail noBbILAET YyBCTBUTESNBHOCTL K BO3MYLLEHUSM, @ OTpuLaTerbHbIi trail
He Bcerga AenaeT camocTabunusaumio HEBO3MOXHOW. Ha noBefeHue BAKUSKOT Macca nepeaHen cbopku, no-
NOXeHWe e€ LieHTpa Macc, yron pyneBoi 0CW, MOMEHTbI MHEPLM 1 CKOPOCTb [BMXeHNS. [103TOMy peanbHbIn
KpUTEPUIA YCTONYMBOCTI MOXHO CPOPMYNMPOBAaTL TaK: MPW MarioM HakfoHe KOHCTPYKUMS OOIPKHa co3pdaTth
MOBOPOT PYNSi, KOTOPbIA CMECTUT TPAEKTOPUIO N0 LEHTP Macc. MMPOCKONMYECKU MOMEHT W trail MoryT BbiTh
pasHbIMK CocobamMm BbINOSTHEHMS 3TOW 3adauu.

3. Mopenb Yunnna

Mogenb Yunnna onuceiBaeT BENocUnes kak CUCTEMY U3 YeTbIPEX TBEPAbIX TeS: 3agHel paMbl C BOAU-
TEnem, nepenHen pynesoit cOopkn 1 ABYX KONEC. B COBPEMEHHOM NMMHENHOM 3annch paccMaTpuBaloTCa Ma-
MNblI YTON HaKIOHa @ 1 Masbli yron nosopoTa pyns . [ns npsMONMHENHOTO ABUXEHNS CO CKOPOCTLIO V ypaB-
HEHUS UMEIOT BUL

Mq +vClq + (KO + v*K2)q = f, q = (9,8)".

3pecb M - matpuua uHepummn, C1 - ckopocTHble W rupockonuyeckne caasu, KO - rpaBuTalmMoHHas XecT-
KOCTb, K2 - CKOPOCTHas KMHeMaTuyeckas XECTKOCTb, f - BHELIHWE MOMEHTLI N0 HAKIOHY 1 pyio. YCTonyu-
BOCTb ONpeAensieTcst COBCTBEHHbIMI 3HAYEHUSMU 3TON CUCTEMBI: ECNWN Manoe BO3MYLLEHWE 3aTyXaeT, BepTu-
KanbHOEe [ABWXEHME camocTabunbHO. BaxHas 0COGEHHOCTb YpaBHEHUSI COCTOMT B TOM, YTO FMPOCKONUYECKME
uYreHbl CTOST PSAOM C rPaBUTALMOHHBIMI, UHEPLMOHHBIMU 1 reoMeTpuyeckumMmn YneHammn. CrnegosaternsHo,
YCTOMYMBOCTb HENb3S BbIBECTU U3 0AHOr0 adhdhekTa [3, . 1955, 1965-1968].

Mogenb Takke 06bsACHSeT, noYemy Benocunes MoXeT ObiTb YCTONYMB TOMBKO B OrpaHUYEHHOM Auana-
30He ckopocTeit. [py Manon CKopoCTU PyneBoe ABKEHNE HE YCNEBAET CMECTUTL OMOPHbIE TOYKM NOA LIEHTP
macc. IMpu BonbLUOK CKOPOCTW HEKOTOPbLIE COBCTBEHHBIE (POPMbI ABWKEHNS MOTYT NepenTi B konebaTerbHbIn
pexum. NMoatomy “yem BbICTpee, TEM yCTONUMBEE” BEPHO NULbL 4O ONPEAEnEHHOro npeaena n TONbKO ANs
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KOHKPETHOM KOHCTPYKLNN.

4. JkcnepuMeHTanbHas nposepka

KntoyeBon pesynbTat Obin nony4eH B aKCnepumeHTe ¢ two-mass-skate bicycle. B aToit KoHCTpyKuum
CYMMapHbIA TMPOCKOMUYECKNA MOMEHT KOMEC KOMMEHCUPOBAn BCTPEYHbIM BpaLLEeHWeM [ONONMHUTENbHbIX
[MCKOB, a nepeaHss YacTb Obina BbINofHeHa 6e3 nonoxutensHoro caster trail. To ecTb ABa MexaHu3ma, Ko-
TOpble 06bIYHO HA3bIBAKOT rMaBHbIMK, BbiN YCTPaHEeHbI O4HOBPEMEHHO. HecMoTps Ha 3To, annapart npu 4o-
CTaTOYHOM CKOPOCTU BOCCTaHaBMNMBasncs nocne GOKOBOro BO3MYLLEHWS 1 NpoAomkan fasuxeHne 6e3 ynpas-
neHns Yenosekom [4, c. 339-342).

OKCNEPUMEHT He OTMEHSIET rMpockonuyeckuit apdoekT u trail. OH nokasbiBaeT, YTO OHW He SBNSHOTCS
HeobXxoaMMbIMK YCNOBUSMI camocTabunusauun. B gaHHOM criyyae ux ponib 3amMeHuna apyras KoMouHaLms
napameTpoB, npexne BCEro pacnpefeneHne Macc nepefHend 4actu OTHOCUTENbHO pynesor ocu. [lpu
HaKmMoHe Takas cbopka co3aaBana noBOPOT PyNst B CTOPOHY NafeHsi, TO eCTb BbINOMHSAMA Ty Xe CTabunnan-
PYIOLLYI0 CDYHKLMIO APYTAM CNOCOBOM.

CnepoBaTenbHO YCTONYMBOCTL Benocuneda Henb3s OLeHWBaThb MO OJHOMY YUCHY WK OBHOMY (hu3u-
4ecKoMy NPUHLMNY. Hy)XeH pacyeT BCel CUCTEMbI C pearibHbIMM MaccaMu, MOMEHTaMU UHEPLMK, yriiamu, trail
n ckopocTbto. CoBpeMeHHble 0630pbl ANHAMUKU BENOCUNELOB PacCMaTpUBAOT UMEHHO TaKylo CBS3aHHYHO
3aayy, BKIKOYas Kak NaccuBHy camocTabunusaumio, Tak u ynpasneHue sogutenem [5, ¢. 1059-1090].

3aknoyeHue

[MpOCKONMYECKNA 3HPEKT BHOCUT pearibHbIA BKag B YCTONYMBOCTL [BYXKOMECHBIX CUCTEM, HO 9TOT
BKNag He crnegyeT nepeoueHnBaTh. Bpallatoleecs Koneco He “Aepxut’ Berocunes BepTUKanbHO; OHO CO-
30aET MOMEHT, KOTOPbI NPX ONpefeneHHbIX YCNOBUAX NOMOraeT NoBEPHYTb Pyrb B CTOPOHY HakroHa. [ocne
9TOr0 YCTONYMBOCTb 0BECNEYNBAETCS Y)Ke 3MEHEHNEM TPAEKTOPUM N CMELLEHNEM TOYEK KOHTAKTa Mof LieHTp
macc.

IMonoxuTenbHbIi trail Takke ABNSETCA BaXHbIM, HO He 06s13aTenbHbIM hakTopom. OH YacTo nomoraeT
CaMOLIEeHTPVPOBAHUIO PYNEBOTO Y3na, 04Hako cam no cebe He rapaHTUpyeT YCTOMYMBOCTU. KCNepUMeHTas b-
Hble JaHHbIE MOKAa3blBaKOT, YTO Beocunes MoXeT ObiTb caMoCTabunbHbIM Aaxe 6e3 CyMMapHOro rmpocKkonu-
4eckoro MoMeHTa Konéc 1 6e3 nonoxuTensHoro trail, ecnn pacnpegeneHne Macce 1 KMHemaTuka pyns cosga-
0T HY)XHOE NOAPYNMBAHME.

Takum 0bpasom, yCTOMYMBOCTb BEMOCUMNEAA - 3TO Pe3ynbTaT COBMECTHOTO AENCTBUS TMPOCKOMNYECKMX,
reOMETPUYECKUX, UHEPLMOHHBIX W rpaBUTaLMOHHBIX dhakTopoB. Hanbonee TouHas guandeckas opmynmpos-
Ka COCTOWUT B CreaytLLeM: ABYXKONECHas cucTemMa yCTonumMBa TOrga, KOraa npy Marnom OTKIOHEHWM OHa aB-
TOMAaTUYECKN PYNUT B CTOPOHY NafeHMs C TaKOM CKOPOCTbIO, YTO TPAEKTOPUS YCNEBAET BEPHYTb LEHTP Mace B
AONycTUMOe NonoxeHue. Takow Nogxoq noneseH He TOMbKO ANs BENOCUNeS0B U MOTOLMKIIOB, HO U ANs Npo-
eKT1poBaHus BanaHcupyroLwmx poboToB N aBTOHOMHbIX NAT(OPM Ha ABYX KONEcax.
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YK 534.1

MEXAHWYECKWE KONEBAHWNA U UX
MATEMATWYECKOE ONWCAHUE B SAIAHAX
[PUKNAQHON ®UINKK

MATBEWYEB NEOHU[ MAKCMMOBKY

CTYfeHT
OrAQY BO «CaHkT-eTepbyprckuit nonuTexHYeckuin yuusepcuteT lNetpa Benvkoroy

AHHOTaumsa: B craTbe NpoOBOAWTCS aHanM3 MexaHU4eckux konebatenibHbIX CUCTEM U UX MaTEMATUYECKOro
annapata, NPUMEHSEMOro ANS pelleHns 3aday npuknagHoin usnkn. Paccmatpuearotes auddepeHumans-
Hble ypaBHEHS CBOOOAHDIX, 3aTyXatoLLMX W BbIHYXAEHHbIX KonebaHuit, a Takke SBneHne pesoHaHca. BHuva-
HWEe yaenseTcs NpakTUYecKoMy NPUMEHEHMIO TEOpUM B BUBPOU3ONALMN, CEMCMOMOTMM 1 MUKPO3NEKTPOMEXA-
Huyecknx cuctemax (MOMC). YcTaHOBNEHO, YTO TOYHOE MaTeMaTYeckoe MOLEeNMpoBaHue konebaHnn kpu-
TUYECKN BaXHO A1 NOBBILIEHNS HAAEXHOCTW UHXEHEPHBIX YCTPOWCTB.

KnioyeBble cnoBa: MexaHnyeckue konebaHus, MaTemaTyeckoe MOAENMPOBaHNE, FapMOHUYECKUIA OCLMNAS-
TOP, 3aTyXaHue, pe3oHaHc, NpukagHas guauka.

MECHANICAL OSCILLATIONS AND THEIR MATHEMATICAL DESCRIPTION IN APPLIED PHYSICS
PROBLEMS

Matveichev Leonid Maksimovich

Abstract: The article analyzes mechanical oscillatory systems and their mathematical apparatus used to solve
applied physics problems. Differential equations of free, damped, and forced oscillations, as well as the reso-
nance phenomenon, are considered. Attention is paid to the practical application of the theory in vibration iso-
lation, seismology, and MEMS. It is established that accurate mathematical modeling of oscillations is critical
for improving the reliability of engineering devices.

Key words: mechanical oscillations, mathematical modeling, harmonic oscillator, damping, resonance, ap-
plied physics.

BeepneHue

V13yyeHune mexaHuyeckux konebaHui - oauH 13 yHaaMeHTanbHbIX pasgenos guanku. KonebatenbHole
NPOLLECChI OKPYXXAKT HAC MOBCEMECTHO: OT 3BYKOBbIX BOSTH 0 BUOpaLMii MOCTOB M paboTbl MUKPOSNEKTPOME-
XaHW4eckux cucteM. B npuknagHomn usnke noHMMaH1e Npupoabl STUX SABMEHUN 1 YMEHWE UX MaTeMaTUYeCKu
ONMKCbIBaTb NO3BOMNSET NPOrHO3MPOBATL NMOBEAEHNE CUCTEM MOA BO3LEACTBUEM BHELLHUX CUM U KOHCTPYMUPO-
BaTb YCTPOMCTBA C 3afjaHHbIMU AUHAMUYECKUMU XapakTepucTukamu [1, c. 264-267]. Matematnyeckun anna-
pat 6asnpyeTca Ha Teopun anddepeHumanbHbiX YpaBHeHUIA. [epexon 0T (n3n4eckon MOAENM K ypaBHEHNIO
- KNto4eBOK 3Tan B UCCNEAOBAHUMN.

AKTyanbHOCTb WUCCMEeLOBaHWUS MexaHW4Yeckux konebaHun B COBPEMEHHBIX YCrioBusix oBycnosreHa
CTPEMUTENbHBIM Pa3BUTUEM BbICOKOTOYHOTO MALLMHOCTPOEHUS, MUKPOINEKTPOHUKMA U ad3POKOCMUYECKON OT-
pacnu. B anoxy uudposusaumm 1 koHuenuun uudposbix ABonHMKoB (Digital Twins) knaccuyeckue metogpl
ONMMUCaHNS OCLMNNATOPOB CTamu (hyHAAMEHTOM KOMMbIOTEPHOTO MOAENUpoBaHus. be3 noHumaHus 6asoBbix
YPaBHEHU HEBO3MOXHO afeKBaTHO MHTEPNPETUPOBATb PEe3ynbTaTbl YUCIEHHbIX 3KCMEPUMEHTOB B COBpeE-
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MeHHbIXx CAD/CAE-cuctemax. Takum 06pa3om, rapMOHUYECKNIA aHanu3 0CTaeTcs MOCTOM Mexay (yHaameH-
TanbHON (PU3NYECKON TEOPUEN U NEPEeLOBON HXEHEPHOW NPAKTUKOWN.
Llenbto gaHHoM paboTbl SBASETCA CUCTEMATM3ALMS MaTEMATUYECKUX MOZENen pasnuyHbIX BULOB Me-
XaHu4eckux konebaHui u pacCMOTPEHME UX UCTIONBb30BAHNS Ha MPaKTUKE.
CBoboaHble rapMoHU4eckue konebaHms
MMpocTeinweit MOAENb0 ABMSETCA rapMOHUYECKUIA OCLMANATOP, COBEPLUAtOLLMIA CBOBOAHbIE He3aTyxa-
towme konebanus (6e3 cun TpeHus). [1ns npyXMHHOTO MasiTHUKA YpaBHEHWE ABKEHUSI CBOAMUTCS K NMUHENHO-

My auddepeHLmansHOMy YpaBHEHNIO: % + wix = 0 [2, c. 216-217]. 3aecb wy = \/% - LMKNu4eckas ya-

cToTa cobeTBeHHbIX konebannin. O6wwmm pewwernem sBnsetcs dyHKuma x(t) = A cos(wot + @). duanye-
CKU CMbICN cBOBOAHBIX KonebaHui 3akniovaeTcs B NpoLecce NOCTOSHHOTO B3aUMHOMO 0BMeHa SHepruei
Mexay NOTEHUManbHOM WU KMHETUYECKON hopMamMn B OTCYTCTBME AMccunaTBHbIX cun. Cuctema CTpemnTcs
BEPHYTbCA B MONMOXEHWE YCTONYMBOrO PaBHOBECMS MOA AEMCTBMEM BOCCTAHABNWBAOLEN CWMbl, KOTOpas
NpONopLMOHanbHa CMeLLeHNI0. 3TO naeanusupoBaHHas MOAeNb, BaxHas 471 NOHUMaHUS (PyHOaMeHTanbHO
NPUPOAb! NEPUOLNYECKOrO ABMKEHNS. XOTS 3Ta MOLENb ABNSETCS naeanvsaument, oHa cnyxut 6asucom ans
aHanuaa CrnoXHbIX CUCTEM, TaK Kak NOSHas MeExaHU4eckas 3HePris B HEW CTPOrO COXPaHSETCS.
3artyxatowme KonebaHus
B peanbHbIX cucTemMax LEeNCTBYIOT CUMbl BA3KOTO TPEHMS, Bbi3biBatoLme auccunaumio aHeprm. C ux
2
Y4YETOM KaHOHMYECKOE YPaBHEHWE NPUHUMAET BUA: % + 2p % + wix = 0, rae B - koahMLMEHT 3aTyxa-
Hua [3, ¢. 23-28]. Mpn Manom 3aTyxaHun cuctema coBepLuaeT konebaHus ¢ 3KCMoHeHUManbHo yobiBatoLLen
amnnutyon: x(t) = Age Pt cos(wt + ¢). NG OLEHKN CKOPOCTI 3aTyXaHns MPUMEHSIOT norapudminye-
CKMI OEKPEMEHT 1 JOOPOTHOCTb CUCTEMBI. PU3NYECKUI CMBICIT 3aTyXaHUs 3aKnYaeTcs B HeobpaTumon auc-
cunauum (paccesHMM) MexaHN4eckom SHeprumn konebaTenbHoON CUCTEMBI 1 €€ Nepexode B Apyrue Buabl Hep-
rn, Yalle Bcero B TennoByt. CKOpOCTb 3TOr0 Npouecca HanpsMyto 3aBUCUT OT BA3KOCTU Cpedbl WNW BHYT-
PEHHEro TPEHWS B MaTepuarne caMoro ocuunnsaTopa. B peanbHbIX MHKEHEPHbIX 3afaqax BaxHOWM Xxapakrepu-
CTUKOW 3aTyxalolei cucteMbl sBnseTca GespasmepHas BenumymHa - fobpotHocTb Q. OHa onpeaenseT, BO
CKOIbKO pas3 3anac aHeprv B cucteme Bonblie NoTepb 3TOM SHEPTUM 3a OAMH Nepuog konebaHuit, YTo nos-
BOMSET OLeHMBaTb 3HEepProadeKTMBHOCTb PE3OHAHCHLIX KOHTYpOB. ECnW ke COnpoTWBREHME BEMMKO
(B = wg), Npouecc CTaHOBUTCS anepuoanYEeCK M, YTO BXKHO YYMTbIBATb NPW KOHCTPYMPOBaHUW AeMndepos
N aBTOMOOMMbHbBIX aMOPTU3ATOPOB.
BbIHyXaeHHbIe KonebaHua n pe3oHaHc
Mpy BO3AENCTBMM BHELLHEN nepuogmnyeckon cunbl F(t) = Fy cos(2t) BO3HMKAET NPOLIECC, OMUCHI-

2
BaeMbl HEOJHOPOAHbLIM YPaBHEHUEM: ‘;Tf + 2[3% + w3x = f, cos(2t). Co BpemMeHeM B cuCTEME yCTa-
HaABNMBAKTCA CTaLMOHAPHbIE BbIHYXAEHHbIe konebaHus: x(t) = A cos(2t — ) [1, c. 297-304]. Amnauty-

fia [oCTUraeT MakCMyma npy Pe3OHaHCHOW YacToTe (2., = J wg — 232. B npuknagHoi duvke pe3oHaHe
MOXET urpaTb NOMEe3Hyt posb (nasepbl, akycTuka) Unu paspyLnTenbHY0 (B CTPOUTENbHBIX KOHCTPYKLMSX),
Tpebys CTPOroro MaTeMaTu4eckoro KoHTpons [4, ¢. 153-154]. duanyecknini CMbICH BbIHYXOEHHBIX KonebaHumm
COCTOWT B YCTAHOBIEHWUM AMHAMUYECKOTO PABHOBECUS MEXIY SHEprien, NocTynarowen OT BHELLHEro nepuo-
ANYECKOrO UCTOYHUKA, W SHEPrUeNn, TEPSEMON CUCTEMON Ha NPeoaoneHne cun TpeHust. Mpu coBnageHun Ya-
CTOTbI BHELLHEN CUMbl C COBCTBEHHOM YaCTOTON CUCTEMBI (2 = w,) HAaCcTynaeT Pe30HaHC - COCTOSIHME, NpU
KOTOPOM amnnutyda konebaHuii [OCTUraeT MakCUMarbHbIX 3HAYEHUA. JTO SIBMIEHUE KPUTUYECKW BaXHO Npu
NPOEKTUPOBAHUM BUOPO3ALLNTHBIX YCTPONCTB U NOLABMNEHUM HEXENATENbHbIX BUOPALMIA B MALLIMHOCTPOEHUN.
MpakTuyeckoe npuMeHeHWe B NpuKnagHomn usmnke

1. Bubposawmra n cencmomsonsauma. 3alimta 30aHUA U BbICOKOTOYHBIX CTaHKOB GasupyeTcs Ha
HaCTponKe COOCTBEHHON YaCTOTbl CUCTEMbI 3HAYUTENBHO HUXKE YacTOTbl BO3MyLUeHUs. B aTom crnyyae, co-
rmacHo Matematuyeckum chopmyrnam, obecnednaeTcs aPpgeKTUBHOE raleHne nepegasaeMon subpauum [5,
c. 103-106]. B ceilcMOCTONKOM CTPOUTENLCTBE TaKKe MPUMEHSIOTCH UHEPLMOHHbIE AeMndepb!.

XVII MEXIYHAPOIHAA HAYYHO-NPAKTHYECKAA KOH®EPEHLIUA | MLIHC «HAYKA i NPOCBELLLEHUEN



ADVANGED SCIENCE [

2. MukpoanektpomexaHuyeckne cuctembl (MAMC). B coBpeMeHHbIX akcenepoMeTpax v rmpockonax
UCMONb3YITCA MUKPOCKOMUYECKUe KonebaTtenbHble KOHTYpbl. MaTemaTnyeckuin annapat 3aTyxarowumx Kose-
BaHWn NO3BONSIET TOYHO pacCyUTbIBaTh YYBCTBUTENBHOCTb TaKMX CEHCOPOB W BPEMS WX peakuuu [2, c. 83;
298-299].

3. DHepreTU4ECKUN XapBeCTUHT. [peobpa3oBaHme HEPTUM OKPYXKAIOLLMX MEXAHUYECKMX BUOpaLi B
MOMNE3HYH0 NEKTPUYECKYHO JHEPTUIO ABMSETCS OAHUM U3 TPEH0B COBPEMEHHON aBTOHOMHOM 3HEpreTukun. [Ans
9TOW ey MCMOMnb3YKTCA Nbe30INEKTPUYECKIE, ANEKTPOMArHUTHbIE UMW TPUBO3NEKTPUYECKNE reHepaTopbl.
MaTemaTtnyeckoe MogenMpoBaHne NokasbiBaeT, YTO MakcumarbHas addektusHocTb (KM) Takux ycTponcTs
[OCTUraeTcs CTPOro B PEXMME Pe3oHaHca, korga cobCTBEeHHas yacToTa MukporeHepaTtopa Q coBnagaer C
npeobnagatoLLei 4acToTon BHELIHMX WyMoB Q. CuCTeMbI "XapBECTUHra" aKTUBHO MPOEKTUPYTCA ANs nuTa-
HWS AaTYMKOB HA MOCTaX, KENe3HOAOPOXHbIX NYTAX U JIMHUSAX SNeKTponepesad, Ucnonb3ys eCTeCTBEHHbIe
AKCNNyaTauMoHHbIe BUOPaLN KOHCTPYKLINIA.

3aknoyeHue

Teopus MexaHWU4eckux koniebaHuin npegocTaBnseT YHMBEPCanbHbI MaTeMaTUYeckuin A3bIK Ans onuca-
HWS LLMPOKOTO cnekTpa (u3n4eckmx NpoLeCccoB - OT MPOCTENLNX MASTHUKOBBIX CUCTEM [0 CROXHbBIX MUKPO-
ANEKTPOMEXaAHMYECKMX YCTPONCTB. B Xoae aaHHOM paboTbl Bbina npoBeaeHa cuctemaTmsaums audepeHLm-
arnbHbIX YpaBHEHWIA, ONUCbIBaOLLMX CBOOOAHbIE, 3aTyXaloLme U BbIHYXOEHHbIe KonebaHus, YTo no3BOnuIo
BbISIBUTb KIHOYEBbIE NapameTpbl, ONpeaenstoLLmMe AUHAMUYECKIIA OTKITUK CUCTEM.

[pUMeHeHWe AaHHbIX MaTeMaTU4YeCcKUX MOAenen No3BonseT C BbICOKOM TOYHOCTBIO pacCYUTbIBaTL aM-
NNUTYAHO-YaCTOTHbIE XapaKTepUCTUKK, NMPOrHO3MPOBaTb MOBEAEHME OCLMMNATOPOB B PEXMME pe30HaHca M
NPOEKTUPOBATL COBPEMEHHbIE BUOPO3aLLMTHbIE CUCTEMbI. [1oNyYeHHble BbIBOAbI NOATBEPXKAAT, YTO NOHU-
MaHve NpUpOoAbl AMCCUMNATUBHBIX CUM U PE30OHAHCHBIX SIBMIEHUN HEOBXOAMMO NS MOBbILIEHUS HALEXHOCTM
BbICOKOTEXHOMOTUYHbIX PELLEHUI B MaLLMHOCTPOEHUM, CTPOUTENBCTBE U NPUBOPOCTPOEHNM.
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YIK 620.197.6

NHTEJINEKTYA/BHOE NOKPBITUE CO
BBEAEHHBIMA B HEF'0 YT IEPOJIHbIMK
MOANDNKATOPAMIA 1A SALLUTDI
0bOPY10BAHWA HETErA30BON OTPACJIN OT
KOPPO3WUM

bOHAAPb MAXAWUIT ANEKCEEBUY

cTapLuMi npenogasatenb
OIrBOY BO «Yhumckuin rocyaapCTBEHHbIN HE(TSHON TEXHUYECKUA YHUBEPCUTETY,

ropog Yoa

HayyHb1li pykosodumenb: Jlambinoe One2 PeHamosuy

0.m.H., hpogheccop

@rb0Y BO «Yepumckuli 20cy0apcmeeHHbIl HeghmsaHOU mexHUYecKull yHusepcumemy,
2opod Yopa

AHHoTaumsa: ObopygoBaHue HedpTera3oBoro komnnekca (TpybonpoBoabl, pe3epByapbl, KONOHHbI, TENN006-
MEHHUKI) SKCNNyaTUPYeTCs B YCIOBUSAX OLHOBPEMEHHOMO BO3LENCTBUS arpeccyBHbIX Cpefd (CEPOBOAOPOA,
XNopmAabl, NNacToBbIE BOAbI), BbICOKMX TemnepaTyp (Ao 350°C) 1 abpasmBHOrO M3HOCa (MeCoK, NPOAYKTbLI Kop-
po3um). CyLLecTBYHOLLME METOAbI 3aLUMTbI — MHIMOUTOPLI, ANEKTPOXMMUYECKas 3aluuTa, NerMpoBaHHbIe cTanm
- nmbo goporn, nnbo HemocTaTtouHO 3dhEKTUBHBI, MO0 BNMSAIOT Ha KAaYeCTBO MPOAYKTOB nepepaboTku.
Hanbonee nepcnekT1BHbIM peLeHNEM SBMSETCS NPUMEHEHWE 3aLLUMTHBIX NIAKOKPACOYHbBIX MOKPbITUA, OQHAKO
TPaaUUMOHHbIE COCTaBbl (3MOKCUAHbIE, KPEMHUMOpraHyecke) obnagatoT HeQOCTaTOMHON aaresnen, U3Ho-
COCTOMKOCTBIO W AONrOBEYHOCTHI). BBEAeHWe yrnepoaHbiX HaHOMOAWU(MKATOPOB (YrnepoaHble HaHOTPYOKM,
rpacbeH, rpadpeHoBas caxa) B NOMMYpEeTaHOBYD OCHOBY MOKPBITWUS MO3BONSET pagukanbHO ynyywmnTb 6apb-
€pHble, MexaHnyeckme 1 yHKLMOHaNbHbIE CBOCTBA MOKPLITMI. [laHHas CTaTbs BXOAWT B OAWH U3 TE3MCOB
aBTOpa B paMKax HanucaHWs KaHAWAATCKON AuccepTauum.

KnioyeBble cnoBa: Koppoaus, 3alnTHbIE NOKPbLITUS, aaresns, HedpTenepepabaTbiBatowmii 3aBog, obopyao-
BaHue HedTenepepaboTkM, COCTaB 3aLLUTHOrO MOKPLITHS.

SMART COATING WITH EMBEDDED CARBON MODIFIERS FOR CORROSION PROTECTION OF OIL
AND GAS EQUIPMENT

Bondar Mikhail A.
Scientific adviser: Latypov Oleg R.
Abstract: Oil and gas complex equipment (pipelines, tanks, columns, heat exchangers) is operated under the

simultaneous impact of aggressive media (hydrogen sulfide, chlorides, formation waters), high temperatures
(up to 350°C), and abrasive wear (sand, corrosion products). Existing protection methods - inhibitors, electro-
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chemical protection, alloyed steels — are either expensive, insufficiently effective, or affect the quality of refined
products. The most promising solution is the application of protective paint-and-lacquer coatings; however,
traditional formulations (epoxy, organosilicon) exhibit insufficient adhesion, wear resistance, and durability.
The introduction of carbon nanomodifiers (carbon nanotubes, graphene, graphene black) into a polyurethane
coating base enables a radical improvement in the barrier, mechanical, and functional properties of coatings.
This article constitutes one of the author's theses within the framework of writing a PhD (Candidate of Scienc-
es) dissertation.

Keywords: corrosion, protective coatings, adhesion, oil refinery, oil refining equipment, protective coating
composition.

ObopynoBaHue HethTera3oBoro KOMMekca, Takoe Kak: TpybonpoBofbl, pe3epByapbl, KOMOHHbI, TENMO-
0OMEHHMKM, HacocHOe 060pyAOBaHWe, AKCMyaTUpPYeTCs B YCNOBUSX OAHOBPEMEHHOTO BO3AENCTBUS arpec-
CMBHbIX CPeA, BbICOKMX TemnepaTyp 1 abpa3nBHOro U3Hoca. KopposnoHHble notepn B Poccum cocTaBnsioT Ao
4-5 npoueHnTtoB BBI1, a 3HauuTenbHas YacTb 0TKa30B 0O0OPYOOBaHMS CBSi3aHa C KOPPO3WMOHHO-3PO3MOHHBIM
W3HOCOM, YTO MOATBEPXKAAETCS CTATUCTUKOM U COCTABNSET He MeHee 52% BCex TEXHOMOMMYECKIUX OTKA30B.

Vcnonbayemble B HAacTosILLEE METOAbI 3aLUMTbl — UHIMBUTOPBI KOPPO3UM, ANEKTPOXMMIUYECKasn 3aLLuTa,
NPUMEHEHNe NEerMpoBaHHbIX CTanen — nMbo HeJoCTaToOuHO 3(hPeKTUBHBI, MMBo Aopory, B OKasbiBatoT
HeraTUBHOE BIIUSIHWE Ha Ka4eCTBO NPOAYKTOB NepepaboTku.

OfHWM M3 NepcnekTUBHBIX PeLLeHW SBNSETCS NPUMEHEHME 3aLLUMTHBIX TaKOKPACOYHbIX MOKPbITUIA, Oa-
HaKO WM3BECTHble COCTaBbl Ha NOMINYPETAHOBOW M KPEMHUMOPraHNYECKON OCHOBaxX 06nafaloT HeJoCTaTOuHOM
afreaven, N3HOCOCTOMKOCTBIO U AONTOBEYHOCTbIHO.

BBeneHuwe yrnepoaHbix HAHOMOAUMUKATOPOB, TaKUX KaK YriepoaHble HaHOTPYOKK W rpadeHoBas caxa,
B MOMNMYPETAHOBYIO MaTPULly NO3BONSET PagnKanbHO YNyywuTb BapbepHble, MexaHnyeckne 1 OyHKLMOHasb-
Hble CBOMCTBA MOKPbITUN.

Llenbto pabotbl siBnsieTcs obecneveHne 6e3onacHoi n JONTOBPEMEHHON 3KcnnyaTauum HedhTerasoBoro
obopyaoBaHWs NyTEM NPUMEHEHUS 3aLLMTHOMO NOKPBITUS HA OCHOBE MONWMYPETaHOBOW MaTpuLbl, MOAUMULK-
POBAHHOM YrNepoaHbIMIA HANOMHUTENAMM, 0BafatoLLEero NOBLILLEHHON aare3nen, N3HOCOCTOMKOCTbIO, KOPPO-
3MOHHOW CTOMKOCTBI U CMOCOBHOCTBLIO YNPOYHATL METANMYECKYO MOANOXKY. B KauecTBe NoAIOXKA UCNOMb-
30Banacb KOHCTPYKUMOHHas ctanb 09 2C, wupoko npumeHsiemasi B HeghtenepepaboTke.

basoBas maTpuua npefcrasnsna coboit 4BYXKOMMOHEHTHYK MOMMYPETAHOBYK CUCTEMY Ha OCHOBE
NPOCTOr0 MOUAMpPa N apoMaTUYECKOro u3oumaHata. B kayecTe HanonHuTenei BblbpaHbl MHOrOCTEHHbIE
yrnepogHble HaHoTpyOku 1 rpacpeHoBas caxa, nomnyyeHHble Ha Kadeape «TexHonorus HedT U rasan»
Or60Y BO YIHTY.

[ins OueHKN CBOWCTB MCMONb30Bancs KOMMMEKC aTTeCTOBaHHbIX METOAMK. ALTE3VOHHYI MPOYHOCTb
onpegensnu mMetogom HopmanbsHoro otpbia no FOCT 32299-2013 n TOCT 27890-88 ¢ mcnonb3oBaHueM
rpubkos gnameTpom 15,15 mm. UsHococTomkocTs ouyennsany no FOCT 20811 meTogom abpa3vBHOW NEHTHI.
MexaHuyeckne CBOMNCTBA CUCTEMbI «MOKPbITUE-METann» U3yyanu npu CTaTUYeCKOM pPacTskeHUn obpa3LoB ¢
nokpbITem v 6e3 Hero no FOCT 1497.

[MpeaBapuTenbHble CPABHUTENbBHBIE UCTbITAHWS MOKa3anu, YTo HeMoAUMULMPOBAHHOE MONWypeTaHo-
BOE MoKpbITUe 0bnapaeT agresueit 3,71 MIa, 4to npeBocxoauT anokeuaHble (2,8 MIMa) u kpemHuopraHuye-
ckue (2,1 MIMa) aHanoru, a Takke COXpaHSIET ANacTUYHOCTL NPU OTpULATENbHbIX TemMnepaTypax. JTo No3Bo-
nuno BblbpaTh NonMypeTaH B kayecTBe 6a30BOM MaTpULbl ANS AanbHENLIErO MOAMGUUMPOBAHNS Yrnepoa-
HbIMI HANOSTHATENSAMMN.

ViccnepoBaHue afre3noHHbIX CBOWCTB nokasano, YTo Ans ONTUMU3MPOBaHHOM coctaea ¢ 0,3 npoueHTa
rpatheHOBOW Caxu afre3noHHas npoyvHoCTb coctasuna 4,51 £+ 0,12 MMMa, 4to Ha 21 NpOLUEHT Bbille, Yem y
6a30B0ro nonuypetaHa. Xapaktep pas3pyLUeHUs Npu UCMbITaHMsX Bbin KOre3noHHbIM MO CHOK KIesi, TO ecTb
(hakTMyeckas MPOYHOCTb CUENNEHUS MOKPLITUS C MEeTanroM NpeBblliaeT N3MepeHHoe 3HayeHue. Paspabo-
TaHHOE MOKPbITUE NPEBOCXOAUT KOMMEpYECKUe 3MOKCUAHbIE U KpeMHUAopraHnyeckue ananorn B 1,6-2,1 pa-
3a.
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Wenbitanns Ha nsHococTorkocTb no MOCT 20811 nokasanu, 4To BBeAEHWE rpadpeHOBOM CaXmM CHKAET
noTepto Macchl npu abpasrBHOM BO3AENCTBUN B 2,8 pasa no CpaBHEHMIO C TONCTbIM HEMOANULMPOBAHHBLIM
MOKpbITUEM U B 1,4 pa3a No CPaBHEHUIO C TOHKAM 6a30BbIM MOKPLITUEM aHANOMYHOM TONLWWMHBLI. [1ns obpasya
¢ 0,3 npoueHTa rpadeHoBoM caxu noteps Maccel coctasuna 0,0728 r., Torga Kak 41 YMCToro nonmypetaHa ¢
BonbLein TonwmHon — 0,2024 r., a Ans YACTOro NonnypeTaHa ¢ conoctaBumon TonwmHorn — 0,1014 .

KntoyeBbIM pesynbTatoM paboTbl ABNSETCS BNEPBbIE YCTAHOBMEHHbIN 3PPEKT NOBbILIEHNS NPOYHOCTM
MeTannn4eckon NOANOXKA 3a CYET HaHeceHUst pa3paboTaHHOro NOKPbITUSA. cnbiTaHus Ha pacTskeHue 06-
pasyoB n3 cranu 09M2C nokasanu, YTo npegen MPOYHOCTU HEMOKPbLITOro obpasia coctaenset okono 300
MMMa, Toraa kak obpasel, ¢ HAHECEHHBIM MOMNMYPETAHOBLIM MOKPLITUEM, MOAUDULMPOBAHHBIM YTNEPOAHBIMA
HaNoMHUTENsIMK, BblAepXuBaeT Harpy3ky ao 743,3 MMa. Takum obpa3om, NOKpbITUE yBENMYMBAET Npeaden
NPOYHOCTW cTanm B 2,5 pa3a. MexaHu3M ynpoYHeHUs CBA3aH C NPOHUKHOBEHUEM MOSIMMEPHOM KOMMO3NULMK B
MOBEPXHOCTHbIE MUKPOTPELLMHBI W MOpPbI, @ TaKKe C apMUPOBAHUEM MPUNOBEPXHOCTHOMO CNOS YriepoaHbIMU
HaHOTPybKamK, 4TO NPEnSTCTBYET 3aPOXAEHMIO U PACIPOCTPAHEHNIO TPELLWH NPU PACTSHKEHUM.

Ha ocHoBe nonyyeHHbIX pe3ynbTaToB pa3paboTaHbl TEXHOOTMYECKME PEKOMEHAALMN NO NPUroTOBIE-
HUIO, HAHECEHMIO W OTBEPXKOEHWMO NOKPbITUSA. [MPOrHO3MPYeMblii CPOK CRyXObl B YCMOBUAX YMEPEHHO-
arpeccvBHbIX CPeA COCTaBnseT He MeHee 15 neT, 4TO COOTBETCTBYET KaTeropun LONTOBEYHOCTU «BbICOKAs»
no mexagyHapogHomy crangapty I1SO 12944, MMokpbITUe MOXET HAHOCUTLCA Kak MHEBMATUYeCKUM pacnblie-
HMEM, TaK U KACTEBbIM METOLOM, YTO AenaeT ero NpurogHbIM Kak A1 3aBOLACKOrO, Tak W A1 PEMOHTHOIO
HaHeceHus. BO3MOXHOCTb OTBEPXAEHWUS NPWU KOMHATHOW TemnepaType MO3BOMSET MPUMEHSTb MOKPLITUE B
noneBbIX YcroBusix 6e3 UCnonb3oBaHUs creuunarnbHOro HarpeBaTensHOro 06opyaoBaHus.

Takum 06pa3om, paspaboTaHo MHTENNeKTyanbHOe MoNMypeTaHoBOe MOKPLITUE, MOAUDULMPOBAHHOE
yrnepoaHbIMy HanonHUTeNaMK, obnaaatoLee KOMMIEKCOM yryyLleHHbIX CBOWCTB: aaresuen 4,51 Mla, nsHo-
COCTOWKOCTbI0 B 2,8 pa3a Bbllue 6a30BOro nonmypetaHa, KopposnoHHON cTtonkocTeto Bonee 1000 yacos.

Bnepsble nokasaHa BO3MOXHOCTb ynpouHeHusi ctanu 09M2C o 743,3 MMa, uto B 2,5 pa3a Bbilwe uc-
XOZHOrO 3HayveHus. MoKpbITUE pekoMeHayeTCs Ans 3aluThbl LWMPOKON HOMEHKNaTypbl HedTerasoBoro obopy-
[0BaHNS, BKNKOYas TpybonpoBoAabl, pe3epByapbl, HACOCHI, annapaTbl NOAFOTOBKM HETH, a TakKe KOJNOHHbI 1
TennoobMeHHUKN HedhTenepepabaTbiBatoLLmMX 3aBOAOB.
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YK 004.3

METO/] ABTOMATWYECKOM NPOBEPKM
AKTYAJIbHOCTA IPAUBEPOB YCTPOMCTB
[EPCOHA/BHOI0 KOMIMbHITEPA

BEPEBKWH ANEKCEM MNbIY

MarucTpaHt

JIbICEHKOBA CBET/IAHA AJIEKCAHIPOBHA

K.p.-M.H., JOLIEHT
CypryTckuii rocygapcTeHHbIn yHueepeuteT, CypryT, Poccus

AHHoTauums. [NpuBeaeH apXMTEKTYPHbIN U anrOPUTMUYECKUIA NOAXOL K aBTOMATUYeCKOM NPoBepKe aKTyanb-
HOCTM ApanBepOB annapaTHoM YacTu NePCOHaNbLHOTO KOMMbIOTEPA HA OCHOBE MAEHTU(MKATOPOB YCTPOCTBA
1 opMLManbHbIX MCTOYHUKOB NPOM3BOAUTENEN.

KntouyeBble cnosa: ApanBep YCTPOACTBA, akTyaNnbHOCTb ApanlBepOB, NEPCOHANbHbLIA KOMMbOTEp, annapat-
HbIA MAEHTU(UKATOP, MOHWUTOPUHT MEPCOHANbHOMO KOMMbIOTEPA, AWArHOCTWKa annapaTHoro obecneveHus,
nporpammHo-annapaTHas cpefa, Bepcus apaisepa.

SELECTION OF MACHINE LEARNING MODELS FOR ANOMALY DETECTION AND CLASSIFICATION OF
HARDWARE FAILURES IN PERSONAL COMPUTERS

Verevkin Aleksey llych,

Lysenkova Svetlana Alexandrovna

Abstract. An architectural and algorithmic approach to automatic verification of the relevance of personal
computer hardware drivers based on device identifiers and official manufacturer sources is presented.
Keywords: device driver, driver relevance, personal computer, hardware identifier, PC monitoring, hardware
diagnostics, hardware and software environment, driver version.

BBEOEHWUE

CoBpeMeHHble nepcoHanbHble komnbtoTepbl (danee — MNK) npegcraensioT cobon CROXHbIA annapat-
HbI KOMMNMeKC, 3(HEKTUBHOCTb, CTabUNBbHOCTL paboTbl U YHKLMOHANBHOCTb KOTOPOro onpesenseTcs Kop-
PEKTHON paboTon COCTaBHbIX YacTen. [ipanBepbl 06ecneumBaT B3anMOLENCTBME ONEPALMOHHON CUCTEMDI
(nanee — OC) ¢ annapaTHbIMX KOMMOHEHTaMW — NPOLLECCOPOM, BUAEOKAPTOMN, HAKOMUTENSMMU JaHHbIX — TaK
OHM OKa3bIBaOT NPSIMOE BIIMSIHWE HA NPOU3BOAUTENBHOCTb CUCTEMBI [1].

YXe cylecTByloLe CpeacTBa MOHUTOPUHIA CUCTEMbI OPUEHTUPOBAHBI MPEUMYLLECTBEHHO Ha cOop U
BM3yanu3aumi0 AaHHbIX C JATYMKOB CUCTEMbI, @ npobnemy ¢ ApanBepamy PeLIarT Jnilb NOBEPXHOCTHO —
oToBpaxaeTcs TOMNbKO BEPCUS TEKYLLEro ApanBepa, B pe3ynbTaTe Yero Nonb3oBaTesb UK CEPBUCHBIN UHXKe-
Hep BbIHYXOEHbI CAMOCTOATENbHO CBEPSATL BEPCUIO YXKE YCTAHOBMNEHHOrO ApanBepa C akTyanbHOW Bepcuei
Ha cailTe npowssoauTens. MNpu aToM HeobXxoaMMOCTL OOHOBMEHUS ApalBEPOB YacTO BO3HUKAET He TOMbKO
npu sBHbIX C6OSIX 0BOPYAOBaHMS, HO U NpU 3aMETHOM M3MeHeHUN BpeMeHu peakuun K Ha nonb3oBaTenb-
CKME 3a[auu, CHWXEHUN NPOU3BOANTENBHOCTH, HECTabUNbHON paboTe neputepuitHbiX YCTPOMUCTB UMK NosiB-
neHum owmbok nocne o6HoBneHus OC. B Takux ycrnoBusix aBToMaTyeCckas NpoBeEpKa akTyanbHOCTM ApanBe-
POB MO3BOSISIET MOBbICUTL TOYHOCTb AUATHOCTUKM U CHU3WUTB BEPOSTHOCTb OLUIMBOYHOI MHTEPMPETALMM NPUYKH
HencnpaBHOCTMU.
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MATEPUAIbI U METObI

B pamkax uccriefoBaHWs UCMOMb30BanuCb AaHHble, MONyvyaeMble OT KOMMOHEHTOB NPOrpaMMHO-
annapatHoi cpegbl — OC, komnoHeHTb! 1K, oduumanbHble MHMOPMALMOHHbIE PECYpChl NPOU3BOAUTENEN
annapaTHoro obecneyeHus, coaepxallme aaHHble 06 akTyanbHbIX BEPCUSX ApalBepoB [2].

OCHOBHbIMI NapameTpamm, KOTOpbIE U3BMEKANNCL ANS KaXAO0ro YCTPOMCTBA, SBNANMUCH:

e  HauMeHOBaHWe YCTPOUCTBa;

e  NpOU3BOAUTEN;

e  Bepcus yCTAaHOBNEHHOro ApanBepa;

e  annapaTHbIN MAEHTU(UKATOP - YHUKAMNbHbBIA MOEHTUDUKATOP YCTPOMCTBA, KOTOPbIN (hOopMUPYETCS
Ha OCHOBE [JaHHbIX O ero annapaTHOW HauuHKe.

[ns obecneyeHnst KOPPEKTHOrO aHann3a MHGopMaLmn 0 ApanBepax YCTpoincTea Obinu pasgeneHsl Ha
rpynnbl No (yHKLUMOHANBHOMY HasHaueHuno 1 ponu B pabote MK [3]: rpacmyeckve aganTepsl, YUNCETbl U Cu-
CTEMHble KOHTPOMNMNEepbI, ayanoyCTPOMCTBA, CETEBblE afanTepbl, KOHTPONNEPb! HAKONUTENEN AaHHbIX.

Takoe [eneHne COOTBETCTBYET MPaKTUYECKOMY MOAXOLY, MPUMEHSEMOMY B AMCTEeTYEpax YCTPOWUCTB
OC 1 Ha ogmumarnbHbIX pecypcax Npou3BoauTENen, rae Apansepsl 00bIYHO rpynnMpyroTes no Tuny obopyao-
BaHWS 1 BbINONMHAEMON (DYHKLMN.

[ins onpefeneHus cratyca apansepa bbin paspaboTaH anroputM CpaBHEHWUS BEPCUIA:

1. TNony4yeHne nokansHoW BepCUM ApanBepa;

2. [lonyyeHue nHgopmaummn 06 akTyansHOM Bepcun apansepa;

3. Hopmanusaums cTpok Bepcuid B YUCIIOBOW HhopMar;

4. BbInonHeHWe cpaBHeHWS BEPCUN;

5. dopmupoBaHMEe OMAarHOCTUYECKOro cTaTyca.

B pesynbTate KaxgoMmy AparBepy NpuCBavMBaeTCs OAWMH U3 TPEX AMArHOCTUYECKWUX CTaTyCOB: «aKTy-
anbHbIY, «yCTapeBLUMI» UK «HELOCTYNeH Ans NpoBepku». Takon Habop CTaTycoB ABNSETCSH LOCTAaTOYHbIM
ANS NepBUYHON aBTOMATU3MPOBAHHOWM OMArHOCTUKM, MOCKOMbKY OH MOKPbIBAET TPWU OCHOBHbIE CUTYaLUU:
YCTaQHOBIEHHAs BEPCHS COBMafaeT C aKkTyanbHOW UKW MpeBbIlLaeT ee; YCTaHOBMEHHAs BEPCUS HUXE aKTy-
arnbHOW; akTyarnbHY0 BEPCUI0 HEBO3MOXHO MOMYYUTb WNWN KOPPEKTHO CPaBHWUTb U3-3a OTCYTCTBUS AaHHbIX,
OLUMOKM HOopManu3aLmmn Bepcum NMbo HeJOCTYNHOCTY OCPULMANBHOIO UCTOYHMKA.

Bonee petanbHas knaccudukaLms MOXeT ObITb peann3oBaHa Ha CneayioLyx atanax pasBuTus CUCTe-
Mbl, 0fHaKo Ans 6a30B0i NPOBEPKM aKTyanbHOCTY APaiBEPOB YKa3aHHbIX TPEX COCTOSHUM LOCTATOYHO.

PE3YJIbTATbI U UX OBCYXXOEHWUE

B pamkax paboTbl 6bin NOATOTOBMEH M BHEPEH B YK€ CYLIECTBYIOLLYI MHGOPMALMOHHYIO CUCTEMY
Moaynb 06paboTkm apaneepoB. OH Obin CNPOEKTUPOBAH C YYETOM anroputMa CpaBHeHUs Bepcui [4]. Tak,

peanunsauna gaHHoro beHKLI,I/IOHaJ'la npueeneHa B (bopmaTe ncesgokoaa.
Function CompareDriverVersions(V_local, V_remote)

Input:
V_local - cTpoka BepCuM JIOKAJIbHOTO Iparneepa
V_remote - cTpoka BepCuMM aKTyaJIbHOT'O AparBepa
Output:
status - craTyc akTyajJbHOCTHM IOpalBepa
Begin

If V_local is NULL or empty Then
return UNKNOWN

End If

If V remote is NULL or empty Then
return UNKNOWN

End If

// Har 1. HopmManmszaumsa BEepCUit

L « NormalizeVersion(V_local)

R « NormalizeVersion (V_remote)

If L is INVALID or R is INVALID Then
return UNKNOWN

End If

// lWar 2. BrHpaBHMBAHME IJIMHLEL BEPCUN
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maxLength « max(length (L), length(R))

Pad L with zeros until length (L) = maxLength
Pad R with zeros until length(R) = maxLength
// Har 3. Tlo3JIEMEHTHOE CpaBHeHUe
For i from 0 to maxLength - 1 Do

If L[i] < R[i] Then
return OUTDATED
Else If L[i] > R[i] Then
return ACTUAL
End If
End For
// Har 4. Bepcur UOEHTUUHH
return ACTUAL
End

Momumo aT0ro, Bbina pean1soBaHa yHKLMS HOpManu3aLu Bepcun apaneepa:
Function NormalizeVersion (versionString)

Input:

versionString - cTpoka Bepcum (Hanpmumep "31.0.15.5161")
Output:

versionList - Maccup uUeybx umces uiau INVALID npu oumbxe
Begin

parts < Split versionString by "."
versionList < empty list
For each part in parts Do
If part contains non-numeric characters Then
return INVALID
End If
Append Integer (part) to versionlList
End For
return versionList
End

ApXUTEKTYPHO MOZYIb NPOBEPKM aKTyanbHOCTW ApanBepOB peannsyeTcs Kak HesaBUCUMbIN (DYHKLMO-
HaNbHbI KOMMNOHEHT, KOTOPbIN B3aUMOLENCTBYET C CUCTEMOI MOHUTOPUHIa Yepes uHTepdeic [5][6]. Takon
nogxog obecneunt cnabyto CBS3HOCTb KOMMOHEHTOB W MO3BOSISIET PaCLUMPATb UM MOAU(MLMPOBATL NPOo-
rpammy 6e3 U3MeHeHust Norvky paboTbl MOHUTOPUHTA.

[laHHbIn MOAYNb B3aMMOAENCTBYET C APYrMMU MOAYNISIMA CUCTEMbI, HANPUMEp, pe3ynbTaTbl NPOBEPKM
aKTyanbHOCTU APanBEPOB YUYMTBLIBAKOTCS NPU MHTEpNpEeTaLmMM JaHHbIX annapaTHbIX CEHCOPOB - MpW BbisiBMe-
HWAM aHOMarbHbIX TEMNEPATYPHbIX UK HArpy30UHbIX XapaKTepuUCTUK CUCTEMA MOXET OnpenennTb, CBs3aHa
NN JaHHas aHOManus C (PU3NYECKUM COCTOSHUEM ODOPYAOBaHWS MNW C UCMOMb30BAHUEM YCTapEBLLEro
Apansepa. Takke B OTYETAX O COCTOSHAW CUCTEMbI HapsAy C annapaTHbIMU NapameTpamu ykasbliBaeTcs UH-
(hopmaums 06 akTyanbHOCTU ApariBEPHOrO NPOrpaMMHOr0 obecneyeHus, YT0 0COBEHHO BaXHO NpW UCMOMb-
30BaHWM CUCTEMbI B CEPBUCHBIX LIEHTPAX U MPU TEXHUYECKON JKCMNEPTU3E BbIYUCTIUTENBHBIX CUCTEM.

3AKINIOYEHUE

B pesynbTate nccnepgoBaHns Gbina npoBegeHa pabota ¢ METOAOM aBTOMATUYECKOWM MPOBEPKM aKTy-
arnbHOCTW [paiBepoB YCTPOMCTB, OCHOBAHHOM Ha MCMOb30BaHMM annapaTHbIX MAEHTU(MUKATOPOB W LaHHbIX
3 ohuuManbHbIX UCTOYHUKOB NPOM3BOAUTENEN, YTO 0BECNEYNBAET KOPPEKTHOE COMOCTABMEHME NOKAbHbIX
W aKTyanbHbIX Bepcuil AparnBepos 6e3 yyacTus nonb3oBatens. WHTerpauus A4aHHOrO Metoga B CUCTEMY MO-
HWUTOPWHra NO3BONSET NOBBLICUTH TOYHOCTb MHTEPNPETALMM CEHCOPHBIX AAHHBIX, CHU3UTL KOMNYECTBO MOXHbIX
AMarHoCTUYECKMX COOBLLEHW M PaCLUMPUTL aHaNUTUYECKe BO3MOXHOCTU CUCTEMbI 3@ CYET OLEHKM anna-
paTHOrO COCTOSHUS. PesynbTaThl SKCNEpUMEHTa NOATBEPKAAIT NPAKTUYECKYIO 3HAYUMOCTb NPEANOXEHHOro
noaxoga u LenecoobpasHoCTb €ro NPUMEHEHUst B NOMb30BATENbCKUX CUCTEMAX MOHWUTOPUHIA, a Takke CO-
30aK0T OCHOBY ANS AanbHeNLwero pa3suTUs PELLEHU B HaNpaBeH UHTENNEKTYanbHOro aHanmsa 1 nporHo-
3MPOBaHNS COCTOSHIUS NEPCOHANbHBIX KOMMBIOTEPOB.
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YK 004.41

0bbEKTHO-0PMEHTUPOBAHHOE

[IPOT PAMMWPOBAHWE B KOHTEKCTE
MWKPOCEPBICHOW APXWTEKTYPbI: KAK
[PAHWULIbI ObbEKTOB CTAJIN I PAHULIAMMK
CEPBWCOB

WBAHIOK ANEKCEN AHQPEEBMY

CTYAEHT
Benopycckuii rocyaapcTBEHHbI TEXHOMOTUYECKNN YHUBEPCUTET

HayyHb1ii pykosodumenb: benoded Hukonaii UeaHosuy
K.m.H., douyeHm
benopycckutli 20cydapcmeeHHbIl mexHonoauyeckull yHugepcumem

AHHoTauma: B cTaTtbe paccmatpuBaeTcsi TpaHc(opMauust KOHUenuuin 06bEeKTHO-OPUEHTUPOBAHHOMO Mpo-
rpammupoBanus (OOI) B ycnoBusix nepexofda K MUKPOCEPBUCHOW apxuTekType Ha nnatdopme C#/NET.
AHanuaupyeTcs, kakum 06pa3om UHKancynauus, noaMMopduam 1 abetpakums nepeocMbICASIOTCSA B pacnpe-
AEnéHHbIX cuctemax. MokaszaHo cooTtBeTcTBME MexAay npuHumnamm SOLID 1 apXMTEKTYPHBIMW PELLEHUSMM
MWKPOCEPBUCOB, a Takke posb Domain-Driven Design kak koHUenTyansHoro Mocta mexay OOI n mukpocep-
BMCHbIM MOAXOJ0M.

KnioyeBble cnoBa: 006bEKTHO-OPMEHTUPOBAHHOE MPOrpaMMMpOBaHWe, MUKPOCEPBUCHAS apxuTekTypa, CH,
NET, nnkancynauwms, Domain-Driven Design, SOLID, pacnpegenéHHble CMCTEMbI.

OBJECT-ORIENTED PROGRAMMING IN THE CONTEXT OF MICROSERVICE ARCHITECTURE: HOW
OBJECT BOUNDARIES BECAME SERVICE BOUNDARIES

Ivaniuk Alexei Andreevich
Scientific adviser: Beloded Nikolai lvanovich

Abstract: The article examines the transformation of object-oriented programming (OOP) concepts in the con-
text of the transition to microservice architecture on the C#/.NET platform. It analyses how encapsulation, pol-
ymorphism and abstraction are reinterpreted in distributed systems. The correspondence between SOLID
principles and microservice architectural decisions is shown, as well as the role of Domain-Driven Design as a
conceptual bridge between OOP and the microservice approach.

Key words: object-oriented programming, microservice architecture, C#, .NET, encapsulation, Domain-Driven
Design, SOLID, distributed systems.

1. OOl v ero npuHuunbl B C#
OBbEKTHO-OPUEHTUPOBAHHOE MPOrPaMMUPOBAHINE CTPOUTCA Ha YETBIPEX MPUHLMNAX: MHKaNCynsuum,
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HacnegoBaHuK, nonnMopduname n abetpakumm [1, ¢. 47]. B C# uHkancynaumus peanuayeTcs Yepes Moandguka-
TOPbI 4OCTYNa M CBOWCTBA, HAcnefoBaHWe — Yepes uepapxun Knaccos, NoIMMopgu3aM — Yepes BuUpTyasb-
Hble MeToabl U UHTEpPdeiChl. B MOHONUTHOM NpUnoXeHun Bce 0OBEKTHI CYLLECTBYIOT B €AMHOM MpoLEecCe,
pasgenss obLyyo NamsaTb 1 UCMOMb3YS CUHXPOHHbIE BbI30BbI, YTO MOPOXOAET TECHYIO CBA3AHHOCTb KOMMO-
HEHTOB.

2. MukpocepBuUC Kak 00BLEKT pacnpeaenéHHON CUCTEMDI

MwkpocepBuCHas apxuTekTypa — 3T0 NOAXOL4, NPK KOTOPOM MPUIOXEHWE COCTOUT U3 HE3aBMCUMO pas-
BEPTbIBAEMbIX CEPBUCOB C YETKO onpeaenéHHbIMU API [2, c. 28]. KoHuenTyansHas napannens ¢ OOl ove-
BMAHA: MUKPOCEPBUC MHKaNCynupyeT cO6CTBEHHYI0 6asy faHHbIX U BU3HEC-NOTUKY, B3aUMOAENCTBYS C BHELL-
HAM MUPOM MCKMOUNTENBHO Yepe3 nybnmyHbiin API. B Tabnuue 1 npeactaBneHo COOTBETCTBME KOHLIEMLMNA
OOl 1 311eMEHTOB MUKPOCEPBUCHOW apXUTEKTYPbI.

Tabnuua 1
CootBetcTBue KoHuenuuin OOM 1 MMKpPOCepPBUCHON apXUTEKTYPbI
KoHuenuus OOI AHanor B MMKPOCEPBUCHON apXUTEKTYpe
Knacc / O6bekt MuKpocepBuC Kak eanHMLA Pa3BEPTLIBAHMS
WHkancynauus W3onuposanHas b1 n API-rpaHuua cepsuca
VHTepdenc REST API, gRPC-KkoHTpaKkT, o4epefb CO0bLLEHN
Monumopdunam B3anmosameHsiemMble peanusaum 3a ANHbIM KOHTPAKTOM
HacnefosaHwe [Nepeuncnonb3oBaHue Yepes shared NuGet-nakeTbl
SRP (SOLID) Bounded Context B Domain-Driven Design
DIP (SOLID) Service Discovery, API Gateway

3. MpuHuunbl SOLID B KOHTEKCTE MUKPOCEPBUCOB

MpuHumnel SOLID, cdopmynupoBaHHele PobeptoM MapTUHOM, MPUMEHUMbI HE TOMbKO Ha YPOBHE
KMaccoB, HO M Ha ypoBHe apxuTekTypsbl [3, ¢. 89]. MpuHuMn eagnHCTBEHHON OTBETCTBEHHOCTH (SRP) 03HauaeT,
4TO KaObl MUKPOCEPBUC peanuayeT ogHy BusHec-(hyHKUMIO: B NATEXHON CUCTEME CepBMC aBTOpU3aLuK,
CEPBUC NPOLIECCUHTA WU CEpPBUC YBEOOMIIEHWIA CyLLECTBYIOT pasfefibHO. [pUHLMA OTKPLITOCTI/3aKPbITOCTH
(OCP) sonnowyaetcs B BepCroHMpoBaHun API: cepBMC OTKPBIT ANSt PaCLUMPEHNSt HOBLIMW SHAMOWUHTAMM, HO
3aKpPbIT 4119 MOAUMMKALMM CYLLECTBYHOLLMX KOHTPaKTOB. MpuHuun nHeepcum 3asucumocten (DIP) 8 ASP.NET
Core peannayeTcs Yepes BCTPOEHHbIN MexaHu3m Dependency Injection, a Ha apxuTEKTYPHOM ypOBHE — Ye-
pe3 Service Discovery n AP| Gateway [4, c. 203].

4. Domain-Driven Design kak moct mexay OOl u mukpocepBucamm

Domain-Driven Design (DDD) siBnsietcst koHuenTyanbHbIM MocTom Mexay OO u MukpocepBucHoOM ap-
xutektypon [5, ¢. 15]. Monstne Bounded Context (orpaHMYEHHbIN KOHTEKCT) ONpeaensieT rpaHuly, BHyTpM
KOTOpOW MOAENb NpeaMeTHON 0bracTu cornacoBaHa — W UMEHHO 3Ta rpaHuua, Kak npasuno, coBnagaet ¢
rpaHuuei mukpocepsuca. Arperat DDD peanusyeT npuHLMN UHKaNCynsauum: BHELWHWA Koa obpallaeTtcs Tosb-
ko k Aggregate Root, He umes npsimoro gocTyna K BHyTpeHHUM obbektam. B C# arperatbl 0popMnsitoTCst Kak
Knaccbl C OrpaHuYeHHbIM NyBnnYHbIM MHTEPMECOM, @ WX MOCTOSIHCTBO OBecneyMBaeTcs Yepe3 natTepH
Repository.

5. Tpanccopmaums OOI B pacnpegenéHHbIX cUcTeMax

lNepexon kK MUKpPOCEpBMCaM OrpaHNYMBaET psg knaccuyeckmnx mexaHuamoB OO, HacneposaHue ncye-
3a€T KaK MEeXCEepBUCHbI MHCTPYMEHT: pasgensemblit kog BoiHocuTces B NuGet-nakeTbl, @ HamepeHHoe Ly6nu-
pOBaHME MOAENN [aHHbIX MexZy cepBucamu MpeanouTUTeNbHee TEeCHOW 3aBucUMOCTW. [lonumopdunam
TPaAHCHOPMUPYETCS B apXMTEKTYPHBIN NATTEPH: HECKOMNBKO CEPBUCOB, peanuayoLmx eanHbin REST-koHTpakT
WK NMOAMMCaHHbIX Ha OfHY ovepedb coobleHnii (RabbitMQ, Azure Service Bus), obpasytoT nonumopdHoe
NOBEAEHME Ha YPOBHE MHAPACTPYKTYpbI [2, €. 94]. ViHkancynauus, HanpoTwB, yeunnBaeTcs: uanyeckas rpa-
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HMLA CeTM ucKntodaeT 0bxoadbl Yepes pedhnekcunio, a eanHCTBEHHbIM feranbHbIM KaHanoM B3auMOAENCTBIS
ocrtaétcs nybnuunbin API cepsuca.

3aknoyeHue

OOl He yTpaunBaeT aKTyanbHOCTW B MUKPOCEPBUCHON apXMTEKTYpe — OHO NepeocMbIcnsieTcs Ha 6o-
nee BbICOKOM ypoBHe abcTpakuun. paHuubl 06BEKTOB CTAHOBATCS rPaHULAMK CEPBMCOB, MHKANCynsLms
Maclutabupyetcs Ao msonaumm aanHblX M AP, npuHumnel SOLID nonyyaloT apXMTEKTYpHOE WM3MEPEHWE.
Mnatdopma C#/.NET c e€ BcTpoeHHbIM DI, nogaepxkoin gRPC n Boraton akocuctemon NuGet npegocras-
NgeT 3penble UHCTPYMEHTLI AN peanu3auuy aTux nogxopos. Domain-Driven Design BbICTynaeT cuctemMon
MOHSATWIA, NO3BONSIOLLEN NEPeHeCT 0OBEKTHO-OPUEHTUPOBAHHOE MbILLSIEHWE HA YPOBEHb pacnpeaenéHHbIX
cuctem 6e3 noTepu KOHLENTYanbHOM LeNOCTHOCTH.
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DEVELOPMENT HISTORY OF PLASTIC
DEFORMATION OF PARTS IN MECHANICAL
ENGINEERING

DEYNOVA KRISTINA BORISOVNA

Post-Graduate Student

MALKOVA MARIANNE YURYEVNA

DSc (Technology), Professor
FSAEI HE «Peoples' Friendship University of Russia named after Patrice Lumumba»

Abstract: This paper examines the history of the development of plastic deformation in crystalline solids. It
discusses key indicators of the development of surface plastic deformation. It provides an overview of pres-
sure treatment methods: forging, drawing, rolling, compression, coining, and forming; — which formed the basis
for the development of plastic deformation.
Key words: Plastic Deformation, Surface Plastic Deformation, Strengthening, Work Hardening, Finishing and
Hardening Treatment, Pressure Treatment.

UCTOPUSA PA3BUTUA MIIACTUYECKOrO AEOOPMUPOBAHUA OETANEWA B MALUMHOCTPOEHUM

HenHoBa Kpuctuna bopucoBHa,

acnupaHTt

ManbkoBa MapuaHHa lOpbeBHa

A.T.H, npocbeccop

®rAQY BO «Poccuickuin yHuBepcuteT apyx6bl HapoLoB
nmenu Matpuca Jlymym6bi»

AHHoTaums: B paboTe nccnegoBaHa UCTOPUS pa3BUTUS MNACTMYECKOrO AedOPMUPOBAHIS KPUCTANMYECKIX
Ten. PaccmMoTpeHbl LeneBble MokasaTenu pasBUTUS MOBEPXHOCTHOTO MNIAcTMYecKoro [AedopMUpPOBaHMS.
MpencrasneH 0630p cnocoboB 06paboTkM AaBNEHNEM — KOBKA, BOMOYEHME, MPOKaTKa, NPECCOBaHME, YeKaH-
Ka, LUTaMMOBKa; — KOTOPbIE CTanM OCHOBOW ANt Pa3BUTMS NNACTUYECKOro AedOpMUPOBaHNS.

KnioueBble cnoBa: nnactuyeckoe AedOpMMpOBaHMe, MOBEPXHOCTHOE MnacThyeckoe AedopMUpOBaHME,
YNPOYHEHWE, HAKNEN, OTAENOYHO-YNPOYHsLoLWas obpaboTka, 0bpaboTka AaBneHMeEM.

The development of new, cost-effective, and environmentally friendly types of component treatment
(metalworking), — a set of methods for altering the shape, structure, and properties of metals and alloys to cre-
ate products, — as well as the optimization of existing types of finishing processes, represents a promising di-
rection in modern mechanical engineering. Finishing and Hardening Treatment (hereinafter referred to as
'FHT') holds a special place among these. FHT is a finishing process for improving the surface quality of com-
ponents, combining a reduction in roughness with hardening through the process of Surface Plastic Defor-
mation (hereinafter referred to as 'SPD'). SPD is directly related to the concept of "Work Hardening" [1] and
allows for the simultaneous improvement of performance characteristics (hardness, fatigue strength, wear re-
sistance) and surface quality (reducing roughness and removing micro-irregularities — crests, protrusions, and
depressions).
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Table 1
The main types of PMT
PMT type Type description Schematic view
Rolling Lengthwise .
) Transverse rolling
rolling
%J
The process of conjpregsing metal between rotat- Sheet Flat-and-edge
ing rolls to reduce its thickness and produce pro- coliin rolling
files (sheets, rails, beams); used to produce long- g
length workpieces. A @
Cross rolling
Q)
Drawing The process of pulling a workpiece (bar, pipe) o
through a tapered opening (die) to reduce the —
cross-section and improve dimensional accuracy
Compression | The process of forcing metal out of a closed cavi- | Direct extrusion | Inverted extrusion
molding ty (container) through a mold that determines the | P
(extrusion) cross-sectional shape; is used to produce long —*f:
workpieces. F
Forging Upset forging
=]
The process of shaping heated metal by the im- %a
pact of a hammer or press; used to produce
workpieces prior to machining and to achieve L o
precise part shapes Open die piercing | Closed die piercing
F P
Forming A process used to produce parts using special- Bulk forming Sheet foprmmg
ized tools (dies); it can be classified into bulk l
forming (for complex shapes) and sheet metal
forming (bending, deep drawing). ﬁ=ﬁ
Coining A type of forming used to produce a raised image

on a metal surface by pressing it into the material

Plastic deformation (hereinafter referred to as 'PD') [2] is an irreversible alteration of the shape and dimen-
sions of a material under the influence of external forces exceeding the elastic limit. The effect of PD persists af-
ter the load is removed, which is the main advantage over other methods of improving product reliability. This
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method is used for shaping (the metal is redistributed without producing chips) and surface strengthening.

The formation of SPD is inextricably linked to the development of FHT, which was influenced by the
emergence and growth of metallurgy, when people gained the ability to obtain higher-quality tools for daily life.
It was metal, in fact, that became one of the most important factors driving the technological progress of civili-
zation. The historical process of improving metallurgical technologies is linked to methods of metal treatment,
the most important of which is Pressure Treatment, known since ancient times. Wooden, bone, and stone
tools were gradually replaced by copper and bronze ones, which, although they had a significant impact on the
development of civilization, did not lead to a major leap forward until the method of smelting iron from ore was
developed. It is generally accepted that the mastery of iron smelting occurred in the 12th century BCE. Table 1
presents the types of Pressure Metal Treatment (hereinafter referred to as 'PMT').

The very first method of PMT - forging — emerged at the transition from the Stone Age to the Bronze
Age in the 4th-3rd millennia BCE. Cold forging of native copper and meteorite iron was known even before
people began smelting metals from ores (7th century BCE). It became the only processing method that al-
lowed ancient metallurgists to increase the strength of metal through "strain hardening" (referred to in Russian
literature as 'nagartovka') [1]. Forging was further developed in the 10th—13th centuries, when smiths learned
to make multi-layered swords and axes with hardened steel blades, as well as household items, tools, and
craft accessories. Hand forging was historically the first of the methods used for shape-changing processing. It
has been used since ancient times to compact metal, break down large crystals, and seal internal pores and
voids, which increased strength and plasticity and improved the structure. The compaction occurs due to me-
chanical action (impacts, compression) during hot forging, when the workpiece becomes ductile. The steam
hammer (1843) deformed metal using the force of a falling weight, which was lifted using steam. In 1888, the
double-action hammer appeared, in which the upper 'head' was additionally accelerated by steam as it moved
downward.

The technology of metal drawing, used to create wire by pulling it through tapered holes, originated
around the 4th millennium BCE. Initially, the method was used to make gold and silver jewelry. The first indus-
trial drawing mills appeared in Europe in the 16th century, and mass production using steam engines began in
the 19th century.

The rolling method emerged later than forging and drawing. The earliest records date back to the 15th
century (led rods). H. Cort is generally considered the founder of modern rolling methods; he built the first roll-
ing mill in 1783. [2]

Compression originated in ancient times for food production (oil extraction and winemaking using simple
bags and levers, as depicted in Ancient Egyptian frescoes). Industrial compression developed with the inven-
tion of the hydraulic press in the late 18th century — early 19th century.

Coining, as a method of creating relief images, also appeared in ancient times. Engraved items (table-
ware, masks, jewelry) appeared in Egypt and Mesopotamia in the mid-4th millennia BCE, and the first en-
graved coins emerged in Lydia (modern-day Turkey) in the 7th century BCE.

Forming originated (in Antiquity) for the manufacture of tools (hooks, knives, weapons) and jewelry, but it
took shape as an industrial technology in the 16th—18th centuries with the advent of mechanical presses. Its
mass development began in the 19th century to meet the needs of mechanical engineering, ensuring high preci-
sion and repeatability of parts at a low cost. Key milestones in the emergence and development of forming:

1. 4th-3rd millennia BCE: simple dies for working copper, silver, and gold, and for making household
utensils, military equipment, and coinage.

2. 16th century: the emergence of the first mechanical hammers (water-powered).

3. 18th—19th centuries: the Industrial Revolution (steam engines), cold sheet metal forming (second half
of the 19th century), the first patent for brass shell casing forming (1796), the invention of steam hammers (J.
Nasmyth, 1842) and steam hydraulic presses (W. Armstrong, 1846) for forming large parts.

4. 20th century — present: a boom driven by the development of the automotive, aerospace, and rocket
industries.

As metallurgy advanced, so did the methods of PMT, which led to the development of a wide variety of
hammers, drawing mills, forming and coining machines, and other mechanisms. Nowadays, the vast majority
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of metal products used by society are manufactured using PMT. Since the mid-20th century, it has been pro-
posed to address the issue of extending product lifetime by applying SPD technologies. Most known examples
of its practical application have been implemented primarily in small-batch production and for critical compo-
nents subject to heightened requirements for wear resistance and fatigue strength (for example, in the aircraft
and power plant industries). For mass production conditions (e.g., in the automotive industry), the issue of im-
proving the efficiency, environmental sustainability, and competitiveness of manufacturing is also relevant, es-
pecially given the increasing demand for domestic products [3]. In addition to imparting work-hardening prop-
erties, PMT has advantages over, for example, cutting, as it reduces waste and allows the final product to be
obtained immediately in the required shape and dimensions [2]. It is comprehensive in nature: multi-purpose
application, economic benefit, and the resulting product meets the operating conditions of the item.

Target indicators for the development of SPD [3, 4]:

- increasing productivity by optimizing treatment modes, automating the process, and developing new
SPD-methods;

- improving the environmental sustainability of the process;

- increasing the cost-effectiveness of treatment per unit area of the workpiece;

- increasing treatment efficiency by combining energy sources acting on the treated surface;

- developing mechanical engineering production (acquiring technologies with new properties or known
properties that have been optimized for productivity or cost, enabling a qualitative improvement in technologi-
cal parameters when operating in an automated cycle).

A significant contribution to the development of the theory and practice of FHT has been made by such
domestic and foreign scientists as Y. Schneider, V. Braslavsky, L. Odintsov, M. Balter, V. Monchenko, M. Pol-
yak, D. Papshev, V. Smelyansky, N. Oleynik, Y. Shevakin, V. Gorokhov, V. Osadchy, A. Kirichek, W. Egger,
0. Horger, E.O. Hall, N. Petch, J.M. Burgers, E. Orowan, and others. [5] The systematic scientific development
of SPD-methods began with industrialization.

Conclusion. Over the past century, a number of original works have appeared in scientific literature de-
voted to the theoretical study of the phenomenon of residual deformation in crystalline solids. These issues
have been studied little in the national literature. However, the proportion of SPD-methods in mechanical engi-
neering technology has increased significantly in recent years [6]. The basis for the development of plastic de-
formation and SPD was laid by such methods of PMT as forging, drawing, rolling, compression, coining, form-
ing, etc. The trend toward their development began thousands of years ago and has not lost its relevance in
the field of modern metalworking [7].
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PUMEHERWE AJITOPUTMOB MALLIWHHOIO
0bYUEHWA 1NA YNPABNEHWA PEXMMAMM
PABOTbI AW3EJIb-TEHEPATOPOB B KPYW3HOM
®J10TE

JIOrNHOBA EJIEHA AHATO/IbEBHA

K.T.H., QOLEHT
OrbOY BO «CaHkT-eTepbyprckuii rocyfapCTBEHHbIN MOPCKON TEXHUYECKUA YHUBEPCUTET»

AHHoTaums. B paboTe paccMaTpuBatoTCsl COBPEMEHHBIE METOAbI MALMHHOMO 0By4eHns Ang onTuMM3aLmmn
PEXMMOB paboTbl An3enb-reHepaTopHbIX ycTaHoBoK (AIY) kpyusHbIx CynoB. [peanoxeHa apxutektypa cu-
CTeMbl ynpaBneHns, 06beanHsIoWas NporHo3MpoBaHNE ANEKTPUYECKON Harpy3kn Ha OCHOBE rMOPUAHONA MO-
penun LSTM-VMD, anroputm pacnpefenenus MOLHOCT Ha ocHoBe rnybokoro Q-06yyexns (DQN) n mogens
nporHo3Horo ynpasnexus (MPC) ans cobntogenns N-1 6esonacHocTty. MpueeaeHsbl pesynbTaThl BanuaaLmmn
Ha peasbHbIX AaHHbIX KPYU3HOrO CyaHa BanoBon BMecTumocTbio >120 000 GT. MokasaHo, YTO NpUMEHeHMe
NPEANOXEHHOMO NOAX04a MO3BOMSIET CHWU3UTL pacxod Tonnmea Ha 3,6-8,9% no cpaBHeHW0 ¢ 6a30BbIMY
cTpaTerusmu.

KnioyeBble cnoBa: KpyM3HOE CyAHO, AM3eNb-TeHepaTopHas YCTaHOBKA, MaluMHHOe obyyeHwe, rnybokoe
reinforcement learning, LSTM, nporHoaupoBaHue Harpy3ki, SHEproMeHeKMEHT.

APPLICATION OF MACHINE LEARNING ALGORITHMS FOR CONTROLLING DIESEL GENERATOR
OPERATING MODES IN THE CRUISE FLEET
Loginova Elena A.

Abstract. The paper considers modern machine learning methods for optimizing the operating modes of
diesel generator sets (DGS) of cruise ships. A control system architecture is proposed that combines electrical
load forecasting based on the hybrid LSTM-VMD model, a deep Q-learning (DQN) power distribution
algorithm, and a predictive management (MPC) model for N-1 safety compliance. The results of validation on
real data of a cruise ship with a gross tonnage of >120,000 GT are presented. It is shown that the application
of the proposed approach makes it possible to reduce fuel consumption by 3.6-8.9% compared with the basic
strategies.

Keywords: cruise ship, diesel generator set, machine learning, deep reinforcement learning, LSTM, load
forecasting, energy management.

Beepexue

KpyusHble cyna sBRsSOTCA O4HAM M3 Hanbornee CriokHbIX 06BEKTOB ynpaBneHns aHeprocuctemoint. Co-
rnacHo [3], cyaHo Banosoi BMecTumocTbio >120 000 GT TpebyeT cymmapHON 3nEKTPUYECKON MOLLYHOCTM 60-
nee 45 MBT, npuyém 40-50% notpebnsetcs cuctemamu otensHoro komnnekca (HVAC, kamby3bl, baccen-
Hbl). OTenb-Harpy3ka UMEET CTOXaCTUYECKY0 NMPUPOAY, YTO YCIOXKHSAET ONTUManbHOe pacrnpeseneHme MoLy-
HocTu mexay Al'Y.

B cootsetctBum co ctpaterven MO 2023 roga, cynoxogHas otpachb AOSMKHA AOCTUYb HYMEBbIX Bbl-
Bpocos k 2050 rogy. [Ansa kpymsHoro cnota 310 03HavaeT HeOOXOAMMOCTb BHEAPEHUS UHTEMNNEKTyanbHbIX
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cucTem aHeproMmeHemxmenTa (EMS), ontumuanpytowymx 3arpysky Y ¢ y4€Tom nporHosa Harpysku 1 orpaHu-
YeHnit no Bbibpocam.

Llenb paboTbl — paspabotka 1 Banuaauus cuctembl ynpaeneHust AY KpywmsHOro cygHa Ha OCHOBE
KOMOMHALMM METOLOB MALUMHHOMO 0By4eHns: NporHo3npoBaHus Harpysku (LSTM+VMD), ontumusaumm MoLy-
HocTu (Deep Q-Network) n MPC-koHTponnepa.

XapakrepucTuku 00beKkTa ynpaBneHus

ObbekT-pedhepeHT — KPYU3HOE CyAHO C AM3ESb-3NEeKTPUYECKON NPONYIbCUBHONM YCTAHOBKOW: YeThIpe
ArY cymmapHoi mowHocTeto >45 MBT, nuTaHue rpebHbix anektpoasuratenen (2x15 MBT) u oTenbHoM
Harpy3ku (12-15 MBT) [3]. OcobeHHoCTb — BbICOKOE NOTpebreHe TeNNoBOI SHeprum (nap, ropsyas Boaa),
MOKPbIBAEMOE 3a CHET yTUNM3aLmuv Tenna BbixnonHbIx rasos AY. CHuxeHue Harpysku Hke 40-50% OT Ho-
MWHana NpuMBOANUT K AeDULMTY YTUNM3ALMOHHOMO TENNa 1 3anycky BCNOMOraTeNbHbIX KOTMOB, CHUXas 06LLyto
9(h(HEKTUBHOCTb.

ApxuTeKTypa cucTeMbl ynpasneHus Ha ocHose ML

=3 Monyne nporvosuposaiua [ RL-ontumuaaums (DON/ODPG) =0 MPC 6esonackocts (2 ArY m Harpysku

Bxoamuie namnbie (SCADA / loT)
 P_hist (war 10 mum)
+ CKOPOCTS, KypPC
« T_water, 3arpy3xa naccaxupos
* BpeMA CYTOK, AeMb Heaenw, celoM

N

MOQY/s ONTUMMIALIAW JArpyIxm fITY
Deep O-Network (DQN) / DDPG

MPC Momyns

Moayns NPOrHOIMpOBaNNA \ Cocronswe S(t} ——— obecneveran 6e3onacHoCTH
N % SEPROS o FOPWIOHT 5-10 M, war 30 €
VMDMS — LSTM (128-64-32, dropout 0.2) \ MDY P IASNNRS SSpNe N-1 Be3onacHocTs

* uena Tonamea, Cil

"a 30 Mun .. B N
R* = 0.9974, MAE = 0.0110

Koppexums npw
__________ neperpysxe >105%,

RencTewe Alt): ycrasxu P_ACY (war 5%) f< 43 ru

Boamarpamaesme R = -a FC - B-&n - y Penalty_heat - 6-Cit

Vameperses P, T, swtpacs.
% YnpaEnowme B0InERCTINS

O6uexT ynpasnenna: [IIY KpyWIHOTO CyAHa
4 x Qiry >45 MBT
INEKTPHHECKIR HATPYIXD + OTEALHLIR KOMNNEKC

Il

Puc.1. Apxutektypa cuctembl ynpasnexus [IlY KpynsHoro cyaHa Ha OCHOBE MalUMHHOIo 06yyYeHus

lMpeanaraemas cuctema ynpasneHus (puc. 1 — yCrnoBHO) BKMOYAET TPU MOZYNS:

Mogaynb NnporHo3vpoBaHUs ANEKTPUYECKON Harpy3Ku

ToyYHbIi NporHo3 noTpebnenus Ha ropusoHTe 30 MuH — 8 4 — knoueBon anemeHt EMS. B pabote [9]
nokasaHo, 4to rmbpuaHbin nogxod VMDMS (BapuaumoHHas MOAoBasi AEKOMMO3NLMS C cenekuuein moa) u
LSTM (ceTv gonrocpo4Hon KpaTKOCPOUHOM NamsTh) obecneynBaeT BbICOKYH TOYHOCTb MPOrHO3MPOBAHMS.

ApxutekTypa:

e  BxogHble nepeMeHHble: UCTOPUYECKUE JaHHble MowHOCTK (war 10 MUH), CKOpOCTb, KypC, Temne-
paTtypa 3abopTHON BOAbI, 3arpy3ka naccaxupamu, Bpems CyToK, A€Hb HELEeNN, CE30H.

o [ekomnoanums: VMDMS pasnaraet psig Ha 5—7 BHYTPeHHUX MogoBbIX pyHkuuin (IMF), Bblgenss
6a30By10 Harpy3Ky, CyTOUHYH LMKITMYHOCTb U CTOXaCTUYECKME MUKM.

o [lporHo3upoBaHue: ans kaxgon IMF o6yvaetcs LSTM-ceTb (128-64-32 HeitpoHa, dropout 0,2) [5].

e Arperauus: cymma nporHo3oB IMF gaét utoroBbli NporHo3.

LSTM ycnewHo npeogonesaet npobnemy 3aTyxalowyx rpagueHToB, YTO KPUTUYECKW BaXHO AN pei-
COB NMPOAOIMKUTENBHOCTBIO 7—14 CYTOK.

Moaynb ontumusaumm 3arpysku QY (Deep Q-Network)

3agaya pacnpeaeneHns MOLLHOCTY hOpMyMPYETCs Kak MapKOBCKMA npoLece npuHsTus pewenuin (MDP)
[2]. CocTosHue S(t) BkntovaeT: nporHo3upyemyto Harpysky P_pred(t+At); TekyLyto 3arpysky kaxgoro AY; Temne-
paTypy BbIXIIOMHbIX ra308B ¥ NOALLMIMHIKOB; YPOBEHb BUOpaLWM; LieHy Tonnmea 1 yrnepoaHsin nHaekc ClI.
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[encteue A(t) — BeKTOp yCTaBOK aKTUBHOM MOLHOCTU An1s kaxdoro ArY (auckpetusaums 5% ot Homu-
Hana). OyHKUMS BO3HArpaxaeHus:

R = —a-FC — B-4n — y - Penalty_heat — & - CII (1)
roe FC — pacxop tonnuea, An — wrpad 3a paboTy BHe 30HbI MakcumasnbsHoro K[ (65-85% Harpys-
ku), Penalty_heat — wrpad 3a aedpuumt yTunmsaumoHHoro Tensna.

Vcnonb3yetca DQN ¢ onbITOM NOBTOPHOrO BOCMPOW3BEAEHMS U LieNeBon CeThio [2]. AnbTepHaTBa —
DDPG (rnybokuin LeTEPMUHUPOBAHHbLIN TPaaMeHT NonuTuKK), obecneymBarowmin paboTy B HENPEPLIBHOM
npocTpaHcTee fdenctaun. CornacHo [1], DDPG nossonsieT CHU3NUTL pacxod Tonnmea Ha 3,6% no CpaBHEHMIO C
DQN ans rnbpuaHbIx cynos.

Moaynb MPC pns obecneyeHus 6e3onacHoCTy

Ontummsaumsa gonxHa yuutbiBatb TpeboBaHue N-1 6e3onacHocTn (paboTocnocobHOCTb Npu OTKase
ofHoro reHepatopa). B pabote [4] npeanoxeH noaxod Ha OCHOBE MOAENbHOMO MPOTHO3HOTO YnpaBneHus
(MPC) ¢ MILP-ghopMynupoBKOW, Y4UTbLIBAKOLLMIA OFPaHUYEHUS MO TOKY, HANPSHKEHWHO 1 AuHamuke Y.

MPC-mogynb pabotaeT Ha ropusoHTe 5—10 MuHyT ¢ warom 30 cekyHa, koppektupys pelenns DQN
npu neperpyske reHepartopa >105% HOMUHaNa UnM NageHun YacToTbl <48 'y [4].

JkcnepuMeHTanbHaa Banupaums. laHHble Ana obyyeHUs U TeCTUPOBaHUA

Vicnonb3oBaHbl JaHHble peanbHOro kpyuaHoro cyaHa (>120 000 GT) 3a 45 gHen (Tpu peitca B Cpeau-
3eMHoM mope), war 10 muHyT [5]. O6béM — 6480 Touek. Habop BKMOYaeT: CyMMapHY0 3NEKTPUYECKYH
Harpysky (MBT), Harpysky no kaxgomy AI'Y, pacxog Tonnusa, TemnepaTypy BbIXIOMHbIX ra3os, napameTpbl
cpeabl.

Pe3ynbTaThl NPOrHO3MPOBaHMA Harpy3Ku

Mogenb LSTM-VMDMS o6yyena Ha 80% ganHbix (35 gHen), Barmpauus Ha 20% (10 gHen) [5]. Pe-
3ynbTaTbl Ha TECTOBOW BbIBOPKE:

« MAE=0,0110;
« RMSE=0,0162;
o R?*=0,9974.

PesynbTtathl onTumusauuu sarpysku Ay
ObyyeHne DDPG-areHTa NpoBOAMNOCL B Cpeae, MOLENMPYIOLLEN SHEPTOCUCTEMY KPYM3HOTO CydHa
(BepudnumpoBaHa no pearnbHbIM AaHHbIM). CpaBHEHWE CTpaTeruin npeacTasneHo B Tabnuue 1.

Tabnuua 1

OKOHOMMS

Crpaterus Pacxog Tonnumea, T/cyT .
OTHOCUTENBHO 6a30BOM

BasoBas (paBHoMepHoe pac-

48,2 —
npegenexve)
DQN 448 7,05%
DDPG 43,9 8,92%

CpaBHWBanu1Cb Tpu cTpaTeriu:

PesynbTatbl cornacytotes ¢ [1], rae DDPG obecneunn akoHomuio 3,6% otHocutensHo DQN. [JononHu-
TenbHbIN 3thekT (5,3% NpoTuB 3,6%) 06BACHAETCH YHETOM TENNOBLIX OrPAHNYEHUIA KPYWU3HOTO CyaHa.

AHanu3 noBeeHWs anropuTMa B pa3nuyHbIX pexmmax

B pexume kpyusa (18 y3nos, nponynbcus 22-25 MBT, otenbHas Harpyska 8—10 MBT) DDPG nogaep-
XuBaeT 3arpysky ayx AY Ha yposHe 72-78% (3oHa MakcumanbHoro KM[). Mpu 3axoge B NOpT anroputm
nepekntoyaeTcs Ha pexum «oguH Y + BanoreHepatop + akkymynsatopy, obecneunsas COKpalleHne pacxo-
Aa Tonnmea Ao 22% Ha MaHEBPEHHOM yyacTke [3].

lMpakTuyeckue pekoMeHAALMM NO BHEAPEHUIO

1. WuTterpauus ¢ undpoBbIiM ABOMHMKOM. LinchpoBo ABonHMK [ATY Ha OCHOBE 3M1acTUYHOM CETOY-
Hom perpeccun obecneunsaeT MAE 0,0110 n R? 0,9974, yto goctatoyHo ans online-ontuMusauym [7].
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2. TvOpuAaHbIA nogxod K NPOrHo3upoBaHuK. PekomeHayeTcs kombuHuposats LSTM (8-24 ) u
XGBoost (15-60 MuH) Ans neproaoB pe3kUX M3MEHEHMI Harpy3ku [6].

3. OOyyeHue ¢ noakpenneHnem TpebyeT ocTopoxHOCTH. [psamoe npumeHeHne RL Ha peanbHOM
cyaHe Hegonyctumo. Heobxoanmo npegsaputenbHoe obyyeHne B BepUULMPOBAHHON cpeae C nocnemyto-
LLeV HACTPOWKOM B pexume «coBeTumka» [1].

4. Yyért TennoBoro 6anaHca. [Ins KpymsHbix Cy4oB 06s3aTeNbHO BKMtoYeHWe Wwrpada 3a geuuynt
YTUIU3ALMOHHOTO Tenna B yHKUMIO Bo3HarpaxaeHus. KoapuumeHTbl nogbupatotcs no AaHHbIM HE MEHee
yem 3a 30 cyTok akcnnyatauum [3].

3aknoyeHue

1. PaspabortaHa v BanuaupoBaHa cuctema ynpasneHns Y KpyusHOro CyaHa Ha OCHOBE rmbpuaHo-
ro nogxopa: nporHosuposanue Harpysku (LSTM-VMDMS) + ontumusaums mowHoct (DDPG) + koHTporb
6esonacHocTu (MPC).

2. Cucrema obecneunBaeT CHbkeHWe pacxoda Tonnmea Ha 8,9% no cpaBHeHuio ¢ 6a30Boi cTpaTe-
reit paBHOMEPHOTO pacnpeseneHuns Harpy3ku.

3. TogTBepxaeHa agekTnHocTb VMDMS ans 4eKoMno3numn BPEMEHHOTO psida 3NEKTPUYECKON
Harpy3ku kpymaHoro cyaHa (R? = 0,9974 Ha ropusoHTe go 8 yacos) [5].

4. KntoyeBon hakTop ycrnexa — y4€T TennoBoro 6anaHca cydHa, OTIMYalLLMA KpyW3Hble cyda oT
rpy30BbIX.

5. [anbHenwmne nccnefoBaHUs HanpasieHbl Ha MHTErpauuio CUCTEMbI C BOGOPOAHBIMM TOMIIMBHLIMA
3NEMEHTaMM 1 CUCTEMaMM HAaKOMIEHWS SHePrn B paMKax KOHLLENLMK zero-emission operation [3].

Cn1CcoK UCTOYHUKOB

1. Guo X., Tang D., Yuan Y., Yuan C., Shen B., Guerrero J.M. A New Energy Management Strategy
Supported by Reinforcement Learning: A Case Study of a Multi-Energy Cruise Ship // Journal of Marine Sci-
ence and Engineering. — 2025. — Vol. 13, Ne 4. — P. 720. URL: https://ouci.dntb.gov.ua/
en/works/9JQDyMgA/ (aata obpalieHus: 19.05.2026).

2. Shang C., Fu L., Bao X., Xu X., Zhang Y., Xiao H. Energy optimal dispatching of ship's integrated
power system based on deep reinforcement learning // Electric Power Systems Research. — 2022. — Vol.

208. — P. 107885.  URL: https://scholar.google.com.mx/citations?view_op=view_citation&hl=zh-
CN&user=xNVyUXMAAAAJ&citation_for_view=xNVyUXMAAAAJ:aqlVkmm33-oC (nata obpaLleHus:
19.05.2026).

3. Barbri M., Zimmermann M., Dahms F., Schaub M., Mlller K. Analysis of Zero-Emission Scenarios
of a Cruise Ship using a Modelica-based Digital Twin // 31st CIMAC World Congress 2025. — Zlrich, 2025. —
DOI: 10.5281/zenodo.15195576. URL: https://papers2025.cimaccongress.com/pdf/CIMAC_paper_
040.pdf (nata obpaLenus: 19.05.2026).

4. A Model Predictive Control-Based Energy Management Strategy for Secure Operations in Ship-
board Power Systems // IEEE Transactions on Transportation Electrification. — 2025. — Vol. 11, Ne 1. — P.
4818-4829. URL: https://ieeexplore.ieee.org/document/10700779 (nata obpaweHus: 19.05.2026).

5. Enhanced forecasting of shipboard electrical power demand using multivariate input and variational
mode decomposition with mode selection // Scientific Reports. — 2025. — Vol. 15. — P. 23941. — DOI:
10.1038/s41598-025-06153-z. URL: https://pmc.ncbi.nlm.nih.gov/articles/PMC12227765/ (nata obpalieHus:

19.05.2026).
6. Machine Learning-Based Ship Energy Efficiency Algorithms // 2024 7th International Conference
on Energy, Electrical and Power Engineering (CEEPE). — I|EEE, 2024. —

URL: https://ieeexplore.ieee.org/document/10875454 (nata obpaweHus: 19.05.2026).

7. XiaoL., YuW., Wang H., Chen Y. Research on output power modeling of all-electric marine diesel
generator set based on data-driven // Ocean Engineering. — 2026. — Vol. 347. — P. 123955. — DOl:
10.1016/j.oceaneng.2025.123955. URL.: https://pureportal.strath.ac.uk/en/publications/research-on-output-
power-modeling-of-all-electric-marine-diesel-g/ (nata obpatyermns: 19.05.2026).

XVII MEXIYHAPOIHAA HAYYHO-NPAKTHYECKAA KOH®EPEHLIUA | MLIHC «HAYKA i NPOCBELLLEHUEN



https://ouci.dntb.gov.ua/en/works/9JQDyMgA/
https://ouci.dntb.gov.ua/en/works/9JQDyMgA/
https://scholar.google.com.mx/citations?view_op=view_citation&hl=zh-CN&user=xNVyUXMAAAAJ&citation_for_view=xNVyUXMAAAAJ:aqlVkmm33-oC
https://scholar.google.com.mx/citations?view_op=view_citation&hl=zh-CN&user=xNVyUXMAAAAJ&citation_for_view=xNVyUXMAAAAJ:aqlVkmm33-oC
https://papers2025.cimaccongress.com/pdf/CIMAC_paper_040.pdf
https://papers2025.cimaccongress.com/pdf/CIMAC_paper_040.pdf
https://ieeexplore.ieee.org/document/10700779
https://pmc.ncbi.nlm.nih.gov/articles/PMC12227765/
https://ieeexplore.ieee.org/document/10875454
https://pureportal.strath.ac.uk/en/publications/research-on-output-power-modeling-of-all-electric-marine-diesel-g/
https://pureportal.strath.ac.uk/en/publications/research-on-output-power-modeling-of-all-electric-marine-diesel-g/

ADVANCED SCIENCE

Y/K 621.391.828+004.42

MOVCK STANOHHOTO ®PATMEHTA B CUTHANE,
IOMOHEHHDIM BEMbIM FAYCCOBCKMM
lYMOM, METONIOM B3AUMHD-
KOPPENALIMOHHOM YHKLIMN 1 PACYETOM
KO3®®ULIMEHTA NMPCOHA C NOMOLLbH0
MPOr PAMMHOF0 CPE/ICTBA
PEANTM30BAHHOTO HA A3bIKE

MPOr PAMMYPOBAHIA PYTHON

JVKYILEB KNP AMUTPUEBUY

KypCaHT

WHATOB KOHCTAHTWH JIEONObA0BKUY

npenogasarens kadpeaps! UT
BanTuinckoro BbICLIErO BOEHHO-MOPCKOrO yumnuiya umenn ®.0. Ywakosa
r. KanunuHrpag, Poceus

AHHoTaums: B cTaTbe NoaTanHo paccMOTPEHO CO3faHWe NMPOrpamMMHOro obecneyeHns Ha A3blke nporpaMmu-
poBaHus Python ans noucka aTanoHHOro curHana, CMEeLLaHHOro ¢ BenbiM aaaNTUBHBIM rayCCOBLIM LUYMOM, C
NCnosb3oBaHWeM MeToaa (MYHKLMM B3aMMHON KOPPENSLMM B COMETAHMM C KOAPULmMeHTOM M1pcoHa.
KnioueBble cnoBa: bbicTpoe npeobpasoBaHue ypbe, B3aMHO-KOPPENsLMOHHAs (PYHKLMS, A3bIK Nporpam-
MUpoBaHKs Python, nonesHbli curHan, agauTuBHbIA Genblid rayCCOBCKMA LyM, ko3apduumeHT MnpcoHa,
CMeCb CUrHana v Lyma, TanoHHbIN CurHan.

SEARCH FOR A REFERENCE FRAGMENT IN A SIGNAL SUPPLEMENTED WITH WHITE GAUSSIAN
NOISE USING THE METHOD OF THE CROSS-CORRELATION FUNCTION AND CALCULATION OF THE
PEARSON COEFFICIENT USING A SOFTWARE TOOL IMPLEMENTED IN THE PYTHON
PROGRAMMING LANGUAGE.

Dikushev Kirill Dmitrievich,
Ignatov Konstantin Leopoldovich

Abstract: The article describes the step-by-step creation of software in the Python programming language for
finding a reference signal mixed with white additive Gaussian noise using the cross-correlation function meth-
od in combination with the Pearson coefficient.

Keywords: Fast Fourier transform, cross-correlation function, Python programming language, useful signal,
additive white Gaussian noise, Pearson coefficient, signal-to-noise ratio, reference signal.
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lMouck aTanoHHOro curHana, AONOSHEHHbIM 6eMnbiM rayCCOBCKUM LUYMOM, SIBNSETCS aKTyanbHON 3aga-
yeit B obnactu ungposon 0bpaboTku CUrHAMOB NO HECKOMBbKUM MpKUiMHaM. Bo-nepBbiX, pa3sBuThe BbYMCIM-
TEMNbHON TEXHWKW, METOA0B 06paboTkM 1 aHanM3a CUrHanoB OTKPbISIO HOBbIE BO3MOXHOCTM [J151 MPAKTUYECKON
peanu3auumn CNoXHbIX, BbIMMCNIUTENBHO 3aTpaTHbIX anropuTMOB 0BHapYXXeHMUs, KOTOpbIE paHee CyLLecTBOBa-
N1 NNWb B BUAE TEOPETUYECKUX NOCTPOEHWA. BO-BTOPbIX, NOCTOSHHOE YCMOXHEHWE 3MEeKTPOMAarHuTHoi 06-
CTaHOBKM, YCNOXHSIOLEe pyYHylo 06paboTKy curHanoB.  B-TpeTbX, OTCYTCTBUE MPUIMOXKEHWN, CO3AAHHbBIX
Ha s3blke Python, ans nomcka aTanoHHbIX CUrHanoB, AONOMHEHHbIM 6€nbIM rayCCOBCKUM LyMOM [1].
Ha HayanbHOM 3Tane 0bpaboTku CUrHanoB, MPOUCXOAMUT UX MPUHATUE W NPOU3BOAUTCS LIEHTPUPOBa-
HWe, 4T0b WUCKIIOYMTL MOCTOSIHHBIE 3HAYEHME, TAKOE Kak MaTeMaTUYeCKoe OXMAAHUE, U YMEHBLINTL KOnMYe-
CTBO 0bpabaTbiBaeMon MHGOPMaLMK, Ans ynpoLueHns paboTbl npunoxeHus [2][3].
xc[n] = x[n] —% (1)
Yelnl = yln] =3 (2)
roe:
n — HOMep OTCYéTA.
X, Y — MaTeMaTHU4YeCKHe 0KUJAaHUA CUTHAJIOB.
x[n],y[n] — BMCKPETHOE 3anncb CUTHamNoB.
Cnegyowmm 3tanom NpoMCXOAMT PacyéT CpeHeKBaapaTUYHbIX OTKMOHEHW, HEOOXOAUMBIX 4SS HOp-
MWUPOBaHWS B3aNMHO-KOPPENALMOHHON (DYHKLMN 1 pacyéTa koaddpuumeHnTa MNupcora [2][3].

o, = [l 3)
O-y — (Yj\EnDz (4)

roe:

N — 06BEMm BbIGOpKY

[ns noucka curHana B CMeCW OOHUM W3 CaMblX OMTUMAribHbIX METOAOB SBMSETCS B3aUMHO-
KoppenaynoHHas dyHkuma [2][3]:

Ryy[m] = X x[n] - y[n + m] ()
roe:

m — BPEMEHHOW CLBWT.

B MOMEHT BpemeHH, Korga NpUHUMAEMbI CUrHaM COLEPXUT pparMeHT, NoA06HbIN 3TanoHy, u Bpe-
MEHHOE MOSIOXEHWE 3TOro (pparMeHTa COBMAAaAeT C TEKYLUMM CABUIOM T, 3HaYeHUe Ryy[m] DocTUraeT Makcu-
Myma. Takum 06pa3oM, obHapyxeHue curHana CBOAMTCA K OOHapYXEHWMO 3KCTpEMyMa KOppPensuMOHHOM
(OYHKLMM M CPABHEHMIO €70 C NOPOrOBbLIM YPOBHEM.

[ns yckopeHus paboTbl anroputMa, MOXHO UCMonb30BaTh BbICTpoe npeobpasosaHue dypbe, COKpa-
LatoLLLee KONMMYECTBO OnepaLil, HeobX0aMMbIX NS BbINONHEHUS BblumcneHuit [2][3].

X[k] = XN=5 x[n] - e7/2mkn/N (6)

C Uenblo ynpoLUeHNs UHTepnpeTaLni BbIXOAHbIX Pe3ynbTaToB, NpUMeHseTCs koadhduumeHT Mupcoxa
KOTOPbI U3MEPSIET MePY CXOACTBA ABYX JIMHEMHbIX BENWYMH B AnanasoHe [-1;1], B 4aHHOM cnyyae, Takow

BENWYMHON ByaeT SBNATLCS MaTeMaTnyeckoe oxuaanue [2][3].
rylm] = =2 o)

[ing nowcka caBuros curHana, npu BbinonHeHu BK®, B pesynbtate pacy&éToB HaXOAUTC MaKCUMyM,
yKa3bIBalOLWMIA HA TO, YTO NPU AAHHOM OTCYETE (DYHKUMS ByaeT MakcumarbHa, STOT OTCHET npeobpasyeTcs BO
BPEMEHHOE 3HauyeHue, Nocre Yero npu JaHHOM 3HAYEHWUM HAaXOAMUTCS TekyLias Yactota u bepeTcs pasHOCTb
[aHHbIX 3N1EMEHTOB, 0becrneymBas NOUCK CABUMOB MO YaCTOTe, BPEMEHM U OTCHYETAM.

CnekTpanbHbIi aHanu3 He y4acTBYyeT B BbIYWUCIEHUSX KOPPENALMM, HO AAET LOMOMHUTENbHYIO BU3Y-
arnbHyl0 MHGOPMALMI0 O YaCTOTHOM M BPEMEHHOM COCTaBe CUrHamnoB. JTO MO3BOSISET NOMb30BATENO BU3Y-
arnbHO COMOCTaBWUTb YaCTOTHbIE KOMMOHEHTbI.

[ins npoBeaeHns Hay4HbIX UCCrefoBaHUN, A3bIK NporpaMMmnpoBaHus Python ucnonb3ayeTcs B coMeTaHum
C Habopom creuuanuavpoBaHHbix Bubnnotek, Takux kak SciPy, NumPy, matplotlib n gpyrux. Python nonHocTbto
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BecnnarteH W pacnpoCTpaHseTCs Nog NULEH3NEN C OTKPbITBIM UCXOAHBIM kogoM. OTCYTCTBUE NULEH3MOHHBIX
OTYUCIIEHNN OeNaeT ero Hamboree AOCTYNHbIM MHCTPYMEHTOM Ans 06LLEero nonb3osaHus [4].

&
<
— Y/ IOBWUA HE BbIMOMHEHbI

-

C=>
-
-
=

Ycnosua BbINONHEHbI

4

Puc 1. O6wasn cxema paboTbl anroputma

Anroputm paboTbl nporpamMmel paboTaeT no npuHLMNY:

1. WHuumanusauus rpadpuyeckoro mHTepdgenca nporpaMmbl.

2. 3arpyska [ABYyX CUrHarioB B oopmaTe «wavy.

3. [lpoBepka CUrHanoB Ha BbINOSHEHWS UCXOLHbIX YCIOBUIA (B Crly4ae HEKOPPEKTHOCTM MO OAHOM U3
NPWYMH, BbIBEAETCS OLUMOKA 1 anropuTM BEPHETCA Ha Luar Hasag).

4. ObpaboTka curHanos.

4.1. MNpuBegeHne MHOroKaHabHOro curHana K oHoKaHasibHoMy

4.2. Hopmanusauuu AByX CUrHanos

5. BbluncneHve B3auMHO-KOPPENALMOHHON (YHKLNN.

6. bBbicTpoe npeobpasosaHne dypebe.
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7. Onpegenexve casura ans MakcumanbHoro koadguumenta MupcoHxa.
8. Bwusyanusaums pesynbTaros.
9. BbiBog OTuYéTA.
WtorobiM pe3ynbTatom paboTbl nporpammbl SBRSeTCS ABa 6noka Tekcta, ¢ 6a30Boil MHGOpMaLMK
(konmM4yecTBO OTCYETOB, ANMMHHA CUrHana ¥ YacToTa), pesynbTaTax pacyéta koadduumeHTa MupcoHa, ontu-
MaslbHOro CABuWra no BPEMEHW, YacTOTe M OTCYETaM, a Takke CrpaBOYHas MH(OPMaLMS W [Ba CrekTpa Cur-
HanoB 1 1 2, KPACHOTrO W CUHEro LIBETOB COOTBETCTBEHHO (pUC. 2).

7

3arpysnte WAV CUTHAN 1 3arpysute WAV CUTHARN 2

PESYJILTAT:

Kozddmument Mupcona = 0

ONTMMAJIBHHIA CHOBWI:
.

O BpEMEHM:

o wacroTe: -—0.

* B oTcueTax:

=]

IOACHEHM
A C

COBEMEMEHMA CHMIHAJ

-59.9995977 d
02 I
-2645955 ceM

e: Curuan 2 OINEPEX

.83

2 HY

MowHoCTL

T
2000

MoLWHOCTL

§ Pesynetar koppensuvMonkoro aHanmsa

o KO3OOMLUMEHT KOPPENALIMW MNMPCOHA: 0.858295

OMTUMANBHBIA CABMT A1 MAKCUMANBHOA
KOPPENALAW:

« Bo Bpemenw: -59.999977 cexyHg
« Mo yacrore: -0.02 Mepy
*» B oTcyeTax: -2645999 cemnnoe

WHTepnpeTauma:

» Ko3d dpuumenT 0.8583 - CunabHaR NonoxuTenbHan
KOppenauua

+ CrHan 2 OMEPEXCAET curHan 1

Yro o3HavawT CABUIK:

. CABMF NO BPEMEHW: HA (KONBKO HYXXKHO CMECTHUTDE CUrHan 2
BO BPEMEHK

« CABMF NO YacToTe: SKEMBANEHTHOE MIMEHEHWe YacToTel (f =
11

+ MONOKWUTENBHBIA CABUT = CUrHan 2 3ana3geisaeT

+ OTPUUATENLHBIA CABMF = CMTHAN 2 onepexaeT

CnexTpaneHeIA aHanns:

+ BepxHuil rpad K - cnekTp curHana 1 (KpacHeIn)

+ HuokHmit rpaduk - cnexTp curHana 2 (CuHmi)

+ CpasHiTe hOPMEI (NEKTPOE - OHW NOKA3HIBAIOT HaCTOTHIN
COCTaE CUrHanoe

M.wav

T 1
8000 10000

M.wav

2000

T T
4000 6000

Yactora (lu)

Puc. 2. UtoroBoe okHO nporpammb|

T |
8000 10000

B cBsi3n ¢ 6OnbLUMM KONMYECTBOM (PaKTOPOB, BAUSIOLLMX HA PELLEHUE AAaHHOW 3adayu, Ans ee Bbinos-
HeHWs BbinNn BBEAEHbI CNEaYOLWMA Psa OrpaHNYEHMIn, NO3BONAKOLLMIA YNPOCTUTL U CBECTU €€ K Bonee y3kom

nogsagaye, B CBA3M ¢ orpaHnyeHHbIMK BoamoxHocTamu K, MO n OC:

a) CUrHanbl paBHbI MO ANNHE;

b

D O O

SQ >

) vcnonb3ayeTcs aaanUTUBHbIN Benblin rayCCOBCKUN LUYM;
) CMrHanbl XpaHsTcs 1 obpabaTbiBaloTcs B hopmare wav;
) AnUTENbHOCTb CUrHamMoB He npeBbiaeT 60 cekyHs;
) ucnonbaylotcs 8,16 1 32 GuTHbIe cUrHansl;

CUrHan AnnHHON He MeHee 1 cekyHabl;
) coBmagaTtb YacTOTbl AUCKPETM3ALMM ABYX CUTHAOB;
) MOLLHOCTb CUTHaroB He JOIhKHA CTPEMMUTLCA K HYMo Ans koppekTHon LIOC;

Takum o6pa30M, pesynbTaToM NCCneaoBaHnA ctana nporpaMMHaa peanunsauna anroputMma BbisgBlEHUA
9TaNOHHOMO CUrHana, OOMONMHEHHbIM OenbiM afanNTUBHBLIM rayCCoBCKMM LUYMOM, HannCaHHad Ha A3blKe
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Python ¢ ucnonb3oBaHuem cneuunanuanpoBanHbix 6ubnuotek NumPy, SciPy, matplotlib, tkinter u pyinstaller.
[aHHoe npunoxeHne obecneymnBaeT 3arpy3ky curHanos B dopmate WAV, ux o6paboTky, BbluncreHne B3a-
WMHO-KOPPENALMOHHO yHKLMK, BbicTpoe NpecbpasosaHune Pypbe, onpeaeneHe onTMansHOr0 BPEMEHHO-
ro casura, pacyét koaduumeHTa MpCcoHa, a Takke HarnagHy BU3yanu3auuo CnekTpoB U opMUpoBaHme
TEKCTOBOrO OTYETA. [pumMeHeHne rpadmyeckoro nHTepenca genaet nporpaMmy LOCTYMNHOW AN NoSib30Ba-
TEnen, He obnagatoLymx rnybokuMK 3HaHUsaMK B 0bnacTu Ludgposoi 06paboTku CUrHanmos.
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Y/IK 004.85:519.254:314.14

MOJENWPOBAHNE MHOI OPAKTOPHOI 0
[IPOTHO3MPOBAHWA POXIAEMOCTH G
JANHAMWYECKOW ABANTALIMEN K )
CTPAHOBbIM JAHHBIM: OT CTATUYECKOW
JKCTPANONALIAW K UHTENIEKTYAJIbHOMY
BblbOPY MOLEJIN

YPAEB WUrOPb BUKTOPOBWY

MarucTpaHT
®r60Y BO "TamboBCKMI rocyaapCTBEHHbIN TEXHUYECKUI YHUBEpCUTET"

AHHoTaums: B cTatbe npeanaraetcs Mogenb MHOrO(akTOPHOrO NPOrHO3MPOBaHUS POXAAEMOCTM C ANHAMU-
Yeckon afanTaumen K CTpaHoBbIM JaHHbIM. B oTnnume oT ctatuyeckux nogxopoB, Mofenb obecneynBaeT
NepecTporKy MpPOrHo3a Ha OCHOBE BbiOOpa 3HAYMMbIX COLMANbHO-3KOHOMMYECKMX (haKTOPOB M CTPAHOBOM
cermeHTaumu. MNpegmeTtHas obrnacTb hopmanuayeTcs B Buae Habopa npu3HakoB, BKKOYaroLero obpasosa-
Hue, BBIT, ypbaHnsaumio, 4OCTYNHOCTb MeAULMHBI, 3aHATOCTb XEHLUWMH U JOCTYMHOCTb AeTCkux cagos. Onu-
CaH MexaHu3M CpaBHUTENbHOrO aHanu3a Tpéx Metogos nporHosuposanus (SDCA, SSA, HellpoceTb) 1 COOT-
BETCTBYIOLUMX CTpaTernn Bbibopa Moaenu. Buayanusaums pesynbTaToB MHTETPUPOBaHA C PacYETOM BaXHO-
CTW (DAKTOPOB: Kax[blid (aKTOP MOsTy4aeT NPOLEHTHYIO OLIEHKY BIIUSHWAS HA UTOMOBbIN NPOrHO3.

KnioyeBble cnoBa: NporHo3MpoBaHWe POXOAEMOCTU, MHOrOaKTOPHbIN aHanm3, AMHaMUYeckas agantauums,
cTpaHoBas cermeHTaums, ML.NET, rpad komneTeHuuit, npodunb gaHHbIX, SDCA, SSA, BaXHOCTb (akTopOB.

MODELING MULTIFACTOR FERTILITY FORECASTING WITH DYNAMIC ADAPTATION TO COUNTRY-
LEVEL DATA: FROM STATIC EXTRAPOLATION TO INTELLIGENT ROUTE SELECTION

Uraev Igor Victorovich

Abstract: This article proposes a multifactor fertility forecasting model with dynamic adaptation to country-
level data. Unlike static approaches, the model enables forecast restructuring based on the selection of signifi-
cant socio-economic factors and country segmentation. The subject area is formalized as a set of features in-
cluding education, GDP, urbanization, healthcare access, female employment, and childcare availability. A
mechanism for comparative analysis of three forecasting methods (SDCA, SSA, neural network) and corre-
sponding model selection strategies is described. Result visualization is integrated with factor importance cal-
culation: each factor receives a percentage assessment of its influence on the final forecast.

Keywords: fertility forecasting, multifactor analysis, dynamic adaptation, country segmentation, ML.NET,
competency graph, data profile, SDCA, SSA, factor importance.
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BeepeHue

KnioueBor npobnemoit aemorpagmyeckoro MpOrHO3MpPOBaHUS SIBMSETCSA PacCorfacoBaHue Mexay
CTaHAapTU3MPOBAHHBIMM CTAaTUCTUMECKMMM METOAAMMU WU UHOVMBWAYANbHBIMA 0COBEHHOCTAMM AeMorpadnye-
CKMX NPOLLECCOB B pasHbIX CTpaHax. TpaauuMoHHas MOLeNb, B KOTOPOK NPOrHO3 CTPOUTCS Ha SKCTpanonayum
€VHCTBEHHOrO BPEMEHHOTO psiga 6e3 yuéTta BHeLWHMX (hakTopoB, He Bceraa addekTnBHa. B Hel Bce CTpaHbl
paccMaTpuBalOTCS Kak OAHOPOAHAs COBOKYMHOCTb C OAWHAKOBbIMY 3aKOHOMEPHOCTAMU. JTa MOAESb HE yuu-
TbIBaET Pasnnymsa B 3HAYMMOCTM COLMANbHO-IKOHOMUYECKNX (DaKTOPOB, KyNbTYPHbIX OCOBEHHOCTSX U CTagu-
X Aemorpacuyeckoro nepexoga. B KOHTEKCTe NMPOrHO3MPOBAHWUS POXAAEMOCTH, FAe TOYHOCTb KPUTUYECKM
3aBUCUT OT NpaBWnbHOMO Bbibopa hakTopoB 1 06bEMa obyvatowlern BoIGOpkK, aTa npobnema npuobpetaet
0cobyo BaXHOCTb [1].

lMpUMeHeHne MalMHHOTO 0BYYeHUs OTKPLIBAET HOBbIE BO3MOXHOCTU ANt KOHCTPYMPOBAHWS MHOrO-
(haKTOpHbIX NPOrHO3HbIX Moaenen. Kak nokasblBaeT aHanm3 COBPEMEHHbIX CUCTEM, BOMBLUMHCTBO U3 HUX pe-
anuayeT NULUb NOBEPXHOCTHYO ajanTauuo — u3meHeHue Habopa ¢akTopoB 6e3 U3MeHeHUs camoro NpUHLK-
na NocTpoeHust NporHo3a. Mbl OTTanKkMBaeMCs OT MOMOXEHWS O TOM, YTO 3pdeKTUBHAsS NPOrHo3Has Moaesb
[OMKHA OblTb HE 3afaHHbIM W3HAYarbHO anropuTMOM, a AWMHaMUYecku dopMmupyemoit CTpyKTypor. OHa
[OMKHA NepecTpanBaThCs B peanbHOM BPEMEHW Ha OCHOBE AaHHbIX O 3HAYMMOCTU (hakTOpPOB M CTPAHOBOM
NPUHaANEXHOCTU. B faHHON cTaTbe npegnaraeTcs KOHUEeNnTyanbHas Mogeslb NOCTPOEHUS NPorHo3a ¢ AuHa-
MWUYECKON afanTauyen K CTpaHOBbIM AaHHbIM.

1. MeTogonornyeckme OCHOBaHMAA MHOTo¢hakTOPHOro NPOrHo3upPoBaHUs

[MpOrHo3uMpoBaHNe poXOAEMOCTU Kak npegMeTHas obnactb obnagaeT psgoM Crneunudruyeckux xapak-
TEPUCTUK. AT XapaKTEPUCTUKX HEODXOAMMO Y4MTbIBaTb MPW MPOEKTUPOBaHMM MPOrHO3HOW Mogenu. Bo-
NepBbIX, 3TO KOMMO3ULMOHHAS NpUpo4a 3HaHWiA: NPOrHO3 4Ns O4HOM CTpaHbl TpebyeT onopbl Ha UCTOpUYe-
CKIE [aHHbIE UIMEHHO 3TOM CTpaHbl — arperMpoBaHne pasHOpPOAHbIX BbIGOPOK CHIKaeT TOYHOCTb. MMpobenbl B
AaHHbIX JenalT HEBO3MOXHbIM YCMELLHOe NOCTPOeHWe Mogdenu. Bo-BTopbIX, BbICOKAs pasMepHOCTb Npu3Ha-
KOBOrO NPOCTPAHCTBA, CBSI3aHHas C OAHOBPEMEHHBIM Y4€TOM 06pasoBaHus, BB, ypbaHusaumm, meauumHbl,
3aHATOCTW M JOCTYMHOCTU JETCKUX CadoB, TakKe CO3AAET CIOXHOCTW. B-TpeTbuX, HEeNMHENHOCTL gemorpa-
(HMYECKMX NPOLIECCOB: CHWXEHME POXOAEMOCTU He SBMSETCS MOHOTOHHBIM — OHO MOXET 3aMefnATbCs WU
YCKOPATLCS B 3@BUCMMOCTM OT (hasbl AeMorpaduyeckoro nepexoga [2].

TpagnumoHHbIe CTaTUCTUYECKUE NOAX0abl, OCHOBAHHblE HA METOAE HaWMEHbLUMX KBaapaToB, B cpeae
MaLUMHHOTO 0By4eHNs NpuobpeTaroT HOBYK MHTEpPNpEeTaLmio. YPOBHU TOYHOCTU B TepmuHomnorum ML cooT-
BETCTBYIOT 3Tanam passuTus Mogenu: ot 6a3oBoit akcTpanonsaummn (SSA, ypoBeHb «ba3oBbiny) Yepes 0aHo-
(HaKTOPHYK PErPeccuio («AHaNUTUYECKUINY) K MHOTO(AKTOPHOMY MPOTHO3Y C OLEHKOW BaXXHOCTW (haKTOpOB
(«3kcnepTHbINy). Mepexon Mexay YPOBHSIMU He NPUBSA3AH XKECTKO K 0OBEMY AaHHbIX, @ OCYLLECTBNSAETCS UH-
AVBMAYarbHO HA OCHOBE AEMOHCTPUPYEMON TOYHOCTH [3].

2. Mogenb AMHaMMYeCKOro MHOro()akTopHOro NPorHo3MpoBaHus

lMpegnaraemas Mogernb MPOrHO3MPOBAHWS BKKOYAET YeTblpe B3aMMOCBSA3aHHBLIX KOMMOHEHTA: Mpo-
(hUMNbHbIA KOHCTPYKTOP AaHHbIX, rpad) hakTopoB, MexaHnam Bbibopa MOAENM 1 BU3yanbHY0 060M0uKY.

MPOMUNbHBIA KOHCTPYKTOP BbIMOMHSET (OYHKLUMKO HAaYanbHOW 3arpy3ku U HEMPEpbIBHOTO OOGHOBNEHUS
AaHHbIX. B 0TnMYMe 0T NpoCTbIX CUCTEM, rae NPOgUIb OrpaHNYNBAETCS BPEMEHHBLIM PSLOM POXAAEMOCTH, B
Hallen Mogenn npodunb ABNSETCS MHOrOMEPHbIM BEKTOPOM. OH BKMKOYAET: KOrHUTUBHbIA KOMMOHEHT — Te-
KyLLMe 3HaYeHUs KaXXOO0ro haktopa 3a nocnegHune 5 net; TemnopanbHbld KOMNOHEHT — rof HabnioaeHus kak
BPEMEHHOMN NapaMeTp; CTPAHOBOW KOMMOHEHT — KOA CTpaHbl Ans (punbTpaLmm BIGOPKM.

lpach dhakTopoB npeactaenseTt coboit hopmarnbHoe onucaHne npeameTHon obnactu B Buge Habopa
MPU3HAKOB C OLEHKON X 3HAYMMOCTH. Y3rbl rpadpa — 9TO anemMeHTapHble akTopbl (0bpasosaHue, BBI, yp-
BaHn3auuns, MeauUmMHa, 3aHATOCTb, AeTCkue caabl). Beca pébep — oTHOCUTENbHAsS BaXHOCTL (pakTopa, Bbl-
yucnsemMas METOLOM WUCKIIOYEHNS: Mogenb obyvaeTtcs ¢ hakTopom v 6e3 Hero, pasHula B NporHo3e onpeae-
nseT Bec. BaxHbiM TpeboBaHWeM ABNSETCS HOpManu3aums Bcex ghaktopos B AunanasoH [0, 1], uto nossonset
KOPPEKTHO CpaBHMBATL BIIUSHWE Pa3HOPOAHBIX NokasaTenen.
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MexaHuam Bbibopa mofenu pellaeT 3agady npeobpasoBaHWs Tekywlero Npoduns AaHHbIX B ONTU-
ManbHbl METOA NPOTHO3MPOBAHKS. ANTOPUTMUYECKM 3Ta 3afa4a CBOAUTCS K CPABHEHWMIO TPEX anbTepHaTyB:
SDCA-perpeccys (onTumanbHa npu 06bEme Bbibopkn 0T 15 neT u Hanuunn daktopos), SSA-aHanu3 (npume-
HAM MpW OTCYTCTBUM (PAKTOPHbIX AaHHbIX, AAET 6a30BbI TPeHA), HeilpoceTeBon noaxod (TpebyeT coTeH
Habnto4eHN, OCTaBMNEH AN AeMOHCTpauuK). [ns pelleHns 3ToM 3adadn MCrnonb3yeTcs onepatop switch ¢
AVHamMn4ecknmM BolI6opom Ha ocHose nons Model Type B 3anpoce.

BusyanbHas oboroyka BbINMOMHAET (PYHKLWIO NPELCTaBNEHNS pesynbTaToB NPOrHo3upoBaHus. Kniove-
Bas MOes 3aKnoyaeTcs B TOM, YTO rpaduyeckme feMeHTbl He HaknaablBatoTCs Ha NPOrHO3 U3BHE, @ CTaHO-
BATCA €ro OpraHM4eckoi YacTbto. Kaxabiii hakTop MOXeT ObiTb BKTIOYEH UMW UCKMKOYEH U3 MOZENN Yepes
nonb3oBaTenbCkMn MHTEPENC. Boibop Habopa (hakTopoB onpenenseTcs He TONbKO COAEPKaHMEM 3adauu,
HO W cTpaHoBOM cneundukon. Hanpumep, ans Poccumn uckniodenne ypbannsaumm (BaxHocTb 1.6%) npaktu-
4eCKU He MEHSIET NPOrHO3, TOraa Kak UCKIIOYeHNe 3aHATOCTM XKeHLLMH (24.9%) MeHsieT ero CyLlecTBeHHO [4].

3. Mpouecc peanusauny Moaenu: oT 3arpy3ku AaHHbIX K AMHAMUYECKON KOppeKLuu

Peanusauus npegnoxeHHon MoLenn B MHGhOPMaLMOHHOW cUcTeMe npeanonaraeT nocnesosatenbHoe
NPOXOXAEHNE HECKOMbKIX 3Tan0B Ha Kaxaomn nTepauun NporHo3npoBaHus.

Jran 1 — nepBuyHas 3arpyska fdaHHbix. [lonb3oBatens 3arpyxaer CSV-gpann yepes
DataController.ImportCsv(). Cuctema napcuT 3arofnoBku, COMOCTaBMSAET KOMOHKM C (pakTopaMn M3 CrpaBOYHU-
Ka, onpefenseT CTpaHy no kody. Pesynstatom sBnsietcs Habop 3anucen BirthStatistic u FactorValue B 6ase
AaHHbIx PostgreSQL.

Otan 2 - Bbibop napameTpoB nporHosa. Monb3osatens B WPF-uHTepdeice BoiIbUpaeT cTpaHy 13 Bbl-
NagatoLLero Crnucka, OTMEYaeT 3Hauumble GakTopbl Yekbokcamu, BbiGupaeT Moaenb nporHo3nposaxus. Cu-
ctema chopmupyeT 06bekT ForecastRequest n otnpasnsetr POST-3anpoc Ha /api/forecast/predict.

Otan 3 - obyyeHne mogenu. ForecastService dunbTpyeT gaHHble no ctpaHe (allStats.Where(s =>
s.Countryld == country.ld)), HopmanuayeT npustaku B [0, 1], 0by4aeT mopgens SDCA ¢ L2-perynspusaumei.
[Ona kaxgoro Gyaywero roga (2024-2030) BbINONHAETCA 3KCTPANONAUMA (hakTOPOB NMHENHBIM TPEHAOM U
BbI30B Predict().

O1an 4 — obHapyxeHWe 3HaYMMbIX hakTOpOoB 1 Bu3yanuaauums. Cuctema pacCuuTbIBaET BAXHOCTb KaX-
poro daktopa mMeTogoM ucknoueHus. KnueHt nonyyaet JSON-OTBET € NPOrHO3HbIMM 3HAYEHUSIMU, METPUKA-
Mu kavectea (R?% MAE, RMSE) n guarpammon BaxHocTU. ScottPlot oTpucoBbIBaeT rpaduk: CUHAS INHUS —
NCTOPWUYECKME JaHHble, KpacHash MyHKTUPHAs — NPOrHO3.

Otan 5 — hopMMpoBaHNE CPaBHUTENBHOW aHANWUTKKK. [lonb3oBaTENb MOXET NEPEKMOYATLCA MexXay
CTpaHamu n Mogensmu, Habrogas kak MeHsKTCS NPOrHO3 U 3HaYMMOCTb (hakTopoB. CucTema BU3yanuanpyet
nNporpecc, BblAenss JOMUHMPYIOLLMe (PaKTopbl U Npeanaras BapuaHTbl U3MEHEHUs Habopa Npu3HaKoB AN
MOBbILIEHUS TOYHOCTH [5].

3aknoyeHue

MMpeanoxeHHas MoLeNb AWHAMUYECKOTO MHOTO(AKTOPHOrO MPOrHO3MPOBaHUS poxaaemMocTn 6asmpy-
eTCA Ha (hopmarnbHOM NpeAcTaBneHun NpeaMeTHon obnacTu B Buae Habopa (hakTopoB C BECOBLIMM KO-
(PULMEHTaMW, MHOrOMEPHOM NPOUIIe JaHHbIX U MEXaHU3Me CPABHUTENLHOTO aHanusa Tpeéx MeToaos. Bme-
CTO CTaTUYeCKMX NOAXOA0B, Mofenb obecneynBaeT agantaumio He Tornbko Habopa ¢hakTopos, HO 1 Bbibopa
CaMoro MeTofa nporHo3npoBaHus. Peanusaums aton Mmogenu notpebosana UHTErpaLmm anroputMoB NHe -
HOW perpeccuu, CNeKTpasbHOrO aHanu3a BpeMEHHbIX PSA0B M METOLOB OLEHKU BaXHOCTM Npu3HaKoB. [anb-
HelLwue uccnefoBaHus LOKHbI ObiTb HanpaBneHbl Ha AMAUPUYECKYID NPOBEPKY MMOTE3bI, YTO AUHAMUYE-
CKuiA BbIBOP (hakTOpOB C YY4ETOM CTPAHOBOW Crieundukm NpuBoamUT K Bonee TOYHbIM NPOrHo3am No CpaBHe-
HUIO CO CTATUYECKMU MOAENSMU, UCNONb3YHOLLMMI (DUKCUPOBAHHBI HABOP NPU3HAKOB.
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YK 004.9

AHANN3 BIUAHUA NUMA-APXWTEKTYPbI HA
YCTOWYUBOCTb GEPBEPHBIX CUCTEM
JKOHOMWYECKOI0 HASHAYEHWA

3A31H AHOPEN ANEKCAH[LPOBMY

CTYOEHT
'BOY AO «AcTpaxaHCKui roCyapCTBEHHbI TEXHUYECKWA YHUBEPCUTETY

HayyHb1ii pykosodumenb: benoe Cepzeil Banepbesuy
K.m.H., doueHm
[60Y AO «AcmpaxaHckull eocydapcmeeHHb Il mexHuYeckul yHugepcumemy

AHHoTauma: B ctatbe paccmatpusaetcs BnmsHue NUMA-apxuTekTypbl Ha YCTONYMBOCTb (PYHKLUMOHMPOBA-
HWS CePBEPHBIX CUCTEM, UCMOMNb3YEMbIX NS PELLEHUs NPUKNaaHbIX 3a4a4y SKOHOMUKM. MokasaHo, YTo B yCno-
BMSAX OMHAMUYECKA U3MEHSIOLMXCS BbIMUCIIUTESBHBIX HArpy30K HEPaBHOMEPHOCTb AOCTYNa K MaMsATV U pocT
ponm yganénHbix NUMA-gocTynoB cnocobHbl NpUBOAUTL HE TOMBKO K CHUXKEHMIO MPOU3BOANTENBHOCTH, HO 1
K YBENIMYEHUIO BapuaTUBHOCTW 3agepxek 0b6paboTkn AaHHbIX, yXyALEHUo npeackadyemocTn paboTbl cep-
BEPHOW MHAPACTPYKTYPbI N POCTY AKCMyaTaLMOHHbIX M3aepxek. BbinonHeH aHanms ocobeHHOCTe! opraHu-
3auum namat B NUMA-cuctemax, pacCMOTPEHbI MEXaHW3MbI JTIOKaNbHOro M yAaneHHoro Aoctyna K namsry, a
Takke BNNUSHWE pacnpedeneHns NoTOKOB M MPOLECCOB MEXAY BbIYMCIIUTENbHBIMIA Y3MaMM Ha YCTONYMBOCTb
paboTbl cepBepHON cucTembl. [peanoxeHbl NpakTUYECKUe MOAXOAbl K CHKEHWKO HEraTMBHOMO BRWSIHUS
NUMA-¢hakTopoB 3a CYET ynpaBrieHUs1 pasMELLEHNEM BbIYMCIIMTENbHbLIX MOTOKOB, flOKanusauuy namsatit u
ONTUMMU3ALMM pacnpefeneHns Harpysku. PesynbTatbl UCCNEAoOBaHUS AEMOHCTPUPYIOT, YTO KOpPEeKTHas
NUMA-opueHTUpOBaHHas HacTporka CepBepHON WH(PACTPYKTYpbl NO3BOMSET CHU3UTL BapuMaTUBHOCTb 3a-
AEPXekK, NOBbICUTb YCTOMYMBOCTb (DYHKLMOHMPOBAHUS W YMyuLWNTL 3PdEKTUBHOCTL 3KCnnyaTaLun cepeep-
HbIX CUCTEM KOHOMMYECKOIO Ha3HaYeHus.

KntoueBbie cnosa: NUMA-apxutekTypa, cepBepHble CUCTEMbI, YCTONYMBOCTb (PYHKLIMOHUPOBAHUS, 3KOHO-
MUYeCK1e MH(OPMALMOHHbIE CUCTEMbI, pacrpeaeneHne namsaTy, yaaneéHHbI JOCTyn K namaTw, latency, npo-
N3BOANTENBHOCTbL CEPBENOB.

ANALYSIS OF THE INFLUENCE OF NUMA ARCHITECTURE ON THE STABILITY OF SERVER SYSTEMS
FOR ECONOMIC APPLICATIONS

Zyazin Andrey Alexandrovich
Scientific adviser: Belov Sergey Valerievich

Abstract: The article examines the influence of NUMA architecture on the operational stability of server
systems used for economic applications. It is shown that under dynamically changing workloads, non-uniform
memory access and the increasing share of remote NUMA accesses can lead not only to performance
degradation, but also to increased latency variability, reduced predictability of server infrastructure operation,
and higher operational costs. The paper analyzes the organization of memory in NUMA systems, considers
the mechanisms of local and remote memory access, and studies the impact of thread and process
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distribution across computational nodes on server stability. Practical approaches aimed at reducing the
negative effects of NUMA-related factors through thread placement control, memory locality optimization, and
workload balancing are proposed. The obtained results demonstrate that proper NUMA-aware configuration of
server infrastructure reduces latency variability, improves operational stability, and increases the efficiency of
server systems for economic applications.

Key words: NUMA architecture, server systems, operational stability, economic information systems, memory
distribution, remote memory access, latency, server performance.

BeegeHue

CoBpeMeHHble 3KOHOMUYECKIE MH(DOPMALIMOHHBIE CUCTEMbI (DYHKLMOHMPYIOT B YCMOBUSX NOCTOSIHHOTO
pocta 06bEMoB 0bpabaTbiBaeMbIX JaHHbIX, YCIOXKHEHUS BbIMUCIIMTENBHBIX MPOLECCOB U yBenuyeHus Tpebosa-
HUN K YCTOMYMBOCTW CEPBEPHON MHDPACTPYKTYpbl. BaHKOBCKME CUCTEMbI, aHanuTUYeckue nnatgopmel, ERP-
CUCTEMBI, CUCTEMbI MOAAEPKKNA MPUHATUAS peLleHuin 1 nnatopMbl 06paboTkn TpaH3aKLUi XapakTepusyoTes
BbICOKOW WHTEHCWBHOCTBLIO BbIMMCIIEHWI, 3HAYUTENbHBIM OBBbEMOM napasnnesbHbIX onepauuii U NOBbILLEHHOW
4yBCTBUTENBHOCTLIO K 3adepkaM 0BpaboTkn AaHHbIX. B aTux ycnoBusix CTabunbHOCTb (hyHKUMOHMPOBAHNS
CEpPBEPHON CUCTEMBI CTAHOBUTCS HE MEHEE BaxHbIM (DakTOpOM, YeM €€ NKOBasi NpOU3BOAUTENBHOCT.

OOHUM U3 KMKOYEBbLIX apXUTEKTYPHBIX (PAKTOPOB, BAMSIOWMX HA YCTOMYMBOCTL PabOTbl COBPEMEHHBIX
CepBepHbIX NaTgopm, SBASETCH OpraHn3alms JOCTyna K onepaT1BHOM NamsTh. B MHOronpoLeccopHbIx cep-
BEPHbIX cucTEMax Lumpokoe pacnpocTtpaHeHue nony4ynna NUMA-apxutektypa (Non-Uniform Memory Access),
npegnonaratoLlas pasgeneHne namsaTn Mexay BblYUCIIUTENbHBIMK Y3fiamMu C pasfiiyHoON CTOMMOCTBIO AOCTY-
na K nokanbHbIM W yaanéHHbIM 0b6nactam namsTi. Takoi nogxog No3BOMSET NOBLICUTbL MacTabupyeMocTb
CEPBEPHbIX CUCTEM W 3(DPEKTUBHOCTb UCMONB30BAHUS BbIYUCIIMTENBHBIX PECYPCOB, OAHAKO OLHOBPEMEHHO
CO30a€T LOMOSHUTESbHbIE CIIOXHOCTH, CBA3aHHbIE C HEPABHOMEPHOCTLIO 3afiepXKeK JOCTyna K NnamsaT 1 Ba-
PUATUBHOCTbHO BPEMEHM BbINOIHEHNS BbIYUCTIUTENBHBIX ONepaLuii.

0030p TexHONOrMI U UccnepgoBaHui, cBasaHHbIX ¢ NUMA-apxuTeKkTypoi cepBepHbIX CUCTEM

CoBpeMmeHHble cepBepHble NnaThopMbl, OPUEHTUPOBAHHbIE HA 0BPabOTKY BbICOKOHArPYKEHHbBIX 9KOHO-
MWUYeCKUX 3aaad, npeumyLlectBeHHo ucnonb3ytoT NUMA-apxutekTypy, obecneumsarollyio Maclitabuposaqmue
BbIYMCITUTESbHBIX PECYPCOB 3a CHET pacnpedeneHns namsT MexIy HEeCKOIbKUMW NPOLIECCOPHbIMU y3namu. B
otrmume ot UMA-cuctem, B KOTOpbIX JOCTYN KO BCEM MaMSATU OCYLLECTBMSETCS C OAMHAKOBOW 3afepKKOM,
NUMA-cucTeMbI XapaKTeprayTCs pasiiyHON CTOMMOCTBHO NTOKamNbHbIX U yAanéHHbIX 0bpaLleHnin K naMaTy.

OcHoBHbIM nipenmylectBoM NUMA-apxuTekTypbl SIBMSETCS BO3MOXHOCTb MOBBILLEHWS MPOMYCKHO
CMNOCOBHOCTM NAaMSATU U CHKEHUS KOHKYPEHLMM 3a 0bLine pecypchl Npu napannensHon 06paboTke AaHHbIX.
OpHako 3th(heKTUBHOCTb TAKOM apXMTEKTYPbI CYLLECTBEHHO 3aBUCUT OT KOPPEKTHOCTU pacnpeseneHns noTo-
KOB M pa3meLleHus naMsaTh OTHOCUTENBHO BbIYUCIMTENbHBIX Y3M10B. [1pu HapyLeHWn NoKanbHOCTW NaMmsTy
BO3pacTaeT konnyectso yaanéHHbix NUMA-LoCTynoB, BbINOSHAEMbIX YepPe3 MEXMPOLECCOPHbIE COEANHEHMS,
4TO NPUBOZUT K POCTY 3aZ€PXeK 1 yXyALLEHMI0 YCTONYMBOCTM (DYHKLMOHNPOBAHUS CEPBEPHON CUCTEMDI.

B cOBpeMeHHbIX WCCrefoBaHWSX 3HauuTeNbHOE BHUMaHWe ygensetcsa sonpocam NUMA-aware
scheduling, nokanusauuy NamsTi U ONTUMU3ALMM Pa3MELLEHUS BbIYUCIIMTENBHBIX NOTOKOB. 1pon3soauTent
cepBepHOro 0bopyaoBaHMa 1 onepauyoHHbIX cucteM, Bknovas Intel, AMD u Microsoft, npegnarait mexa-
Hu3mMbl ynpaenenus affinity-nonutukamu, NUMA-balancing n pacnpegenexvem namstu mexay yanamu. OgHa-
KO CTaH4apTHble MexaHu13Mbl aBTOMaTUYECKON BanaHCMpoBKM He Beerga obecneunBatoT A GeKTUBHYO agan-
TaLMIO K AUHAMUYECKN N3MEHSIIOLLMMCS 3KOHOMUYECKIM Harpy3kam.

ViccnenoBaHus NoKasbIBatoT, YTO NPU BbICOKOMHTEHCUBHBIX BbIYUCIIMTENBHBIX CLEHapUsX yaanéHHble
obpalueHns K namsaTi CnocoBbHbl NPUBOAUTL K CYLLECTBEHHOMY yBennyeHuto latency, pocty BapnatMBHOCTM
BpemeHn 0BpaboTkM 3anpoCOB M CHUWXEHMIO MpefckadyemocT paboTbl NpuknagHbix cepsucoB. OcobeHHo
KPUTUYHO 3TO NpOsIBNsieTCs B cucTemax 06paboTku TpaH3aKUMi, aHamMTUYeCcKMX nnatdopmax M BbICOKO-
HarpyXeHHbIX 6a3ax AaHHbIX, rae CTabunbHOCTb BPEMEHM OTKMMKA SBMSETCS OQHUM W3 KIOYEBbIX SKCMya-
TaLMOHHbIX TpeboBaHMM.
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Onucanue ocobeHHocTen BNuAHUA NUMA-apxuTeKTypbl Ha yCTONYUBOCTL CEPBEPHbIX CUCTEM

B NUMA-cuctemax kaxabli BblMCIIMTENbHDINA y3en obnagaeT cobCTBEHHOI okanbHOM obnacTeto na-
MSITW, JOCTYN K KOTOPOW OCYLLECTBNSETCH C MUHUMArbHON 3agepxkoi. Mpn atom obpalleHune npoueccopa k
namatu gpyroro NUMA-y3na conpoBoxaaeTtcs UCnorb30BaHWEM MEXNPOLECCOPHbIX COeAVHEHWIA, YTO Npu-
BOAMT K YBESMYEHMIO BPEMEHM OCTYNa W POCTY Harpy3ki Ha Mexy3noByto MHDPACTPYKTYpy.

CpenHsis 3agepxka goctyna k namstn 8 NUMA-cucteme MoxeT BbITb NpeacTaBrneHa B BUAE:

Ly = a - L + (1_a)'Lrem

roe:

Ly — 3apepxka nokanbHOro 4octyna K namsity;

Lyem — 3a0€PXKa yAaNEHHOTO JOCTYNa;

@ — [0Ns noKanbHbIX obpaLyeHni.

A3 BblpaxeHus crielyeT, 4To Npu YBENMYEHUN YnCra YaanéHHbIX oBpalleHni K NnamsaTi CpeaHsas 3a-
Aepxka 06paboTkM JaHHbIX BO3pacTaeT Aaxe Npu HEM3MEHHOW BblMUCIUTENBHON Harpyske. OcobeHHo 3a-
METHO [aHHbIN 3(EKT NPOSBNSETCA B CUCTEMAX C WHTEHCMBHBIM OOMEHOM [aHHbIMU MeXay NOTOKaMu 1
BbICOKOW KOHKYPEHLMe 3a namsTb.

[Ans 3KOHOMWUYECKNX MH(OPMALMOHHBIX CUCTEM KPUTUYHBIM (DaKTOPOM SBASIETCS He TOMbKO CpeaHee
3HauyeHve 3afepxek, HO U YCTOMYMBOCTb UX M3MEHEHUs BO BpemMeHu. POCT BapuaTUBHOCTH 3adepek npuso-
AUT K YXYALWEHWO NPeAckasyeMoCT! BbIMOMHEHWS TpaH3aKUMKA, YBEIMYEHWIO BPEMEHW OTKMMKA aHanuTU4e-
CKMX CEPBUCOB U CHBKEHUIO CTAaBUIBHOCTM paboThbl CEpBEPHOI MHAPACTPYKTYPbI.

B kayecTBe 0fHOro 13 nokasaternen yCTOMYMBOCTI MOXET UCMONb30BaTLCH KOIPULIMEHT:

K. = 1
v (1 + 0'1)

roe:

01 — BapuaTMBHOCTb 3aepKeK JOCTyna K namsTu.

[Mpu yBenuyeHuu pasbpoca latency KOSHULIMEHT YCTOMYMBOCTU YMEHBLUAETCS, YTO OTpaxaeT yxya-
LieHne cTabunbHOCTH (PYHKLMOHUPOBAHUS CEPBEPHON CUCTEMbI.

Ha npaktuke Hambonee pacnpocTpaHEHHbIMK NpuyirHammn pocta yaanéHHsix NUMA-gocTynoB sBnsioT-
CA MUrpaLms MOTOKOB MeXZY BbIYUCANTENbHBIMU Y3MaMW 1 HepaBHOMEPHOE pacnpeneneHne namsTy.

Ons cHuxeHns HeratueHoro BusiHUS NUMA-bakTopoB npumeHstotcs mexannamel CPU  affinity,
memory pinning 1 NUMA-aware scheduling, obecneunsatoLme nokanusalmio NOTOKOB 1 NamMsATV BHYTPU Of-
HOrO BbIYMCMUTENBHOTO y3na. icnonb3oBaHue Takux NOAXO40B NO3BOMSET YMEHbLWNTh AOMK0 yAaNEHHbIX 06-
PaLLeHUI, CHU3UTb BAapUaTUBHOCTb 3aEePXKeK M MOBLICUTb YCTOMYNBOCTb PaboThbl CEPBEPHBIX CUCTEM 3KOHO-
MWUY€ECKOr0 Ha3Ha4YEeHUs.

Pa3paboTka 1 npakTu4yeckoe npumeHeHne NoaxoaoB K CHkeHuo BnuaHua NUMA-cakTopos

[ns uccnegosanus BrusHus NUMA-apxuTekTypbl Ha YCTONYMBOCTb CEPBEPHBIX CUCTEM Dbl paccMoT-
PEeH TUMOBOMN CLieHapuin aKCnnyaTauuy 3KOHOMUYECKON MHGOPMALMOHHOW CUCTEMBI C AMHAMUYECKN U3MEHS-
loLLeNCs BbIYMCIIMTENBHOW Harpy3kon. B xoae aHanusa oueHvBanuck pacnpegenexue notokos Mexay NUMA-
y3namu, Jons yaanéHHbIX obpalleHuin K namsaTi, BapuaTUBHOCTb 3af€pKeK U PaBHOMEPHOCTb 3arpysku Bbl-
YNCAMTENbHBIX PECYPCOB.

MOHUTOPUHI CEPBEPHON MHAPACTPYKTYPbl BbINOHANCA C UCMOMb30BaHWEM CPEACTB ONepaLOHHON
cuctembl Windows Server 1 CUCTEMHbBIX MHCTPYMEHTOB aHanM3a npou3BOAUTENBHOCTMU. B kayecTBe OCHOBHbIX
HabntogaeMblx XapakTepPUCTVK paccMaTpyUBannCh: 3arpy3ka BblYUCTIUTENbHBIX SAEp; pacnpeaeneHue namsTu
mexay NUMA-ysnamu; nHTeHcnBHOCTb yaanénHeix NUMA-gocTynoB; 3agepxku o6paboTku 3agad; HepaBHO-
MEPHOCTb 3arpy3K1 NPOLLECCOPHbIX rpynn.

B 1cxoaHOM KoHGMrypauum cepBepHOn cucTembl Habnaanack BbICOKas CTENEHb MUIPaLK NOTOKOB
MeXay BbIYMCIIUTENbHBIMW Y3MaMu, YTO NMPUBOAMIIO K YBEIMYEHMIO YACTA yaanEHHbIX 0BpaLleHnil K namsTi n
pocTy BapuaTtueHoCTU latency. OcobeHHO BbIpaXeHHO AaHHbIN 3GhHEKT NPOSBASANCS NP MUKOBBIX Harpy3kax,
XapaKTepHbIX ANs aHaNUTUYECKUX U TPAH3AKLUMOHHBIX Onepawui.
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Mocne npumeHeHnss NUMA-OpMEHTMPOBAHHOM HACTPOMKM HabMoAanoch CHUXEHWE JOMN yOan€HHbIX
obpalueHnit K namsaTi, yMeHbLUEeHWe BapuaTUBHOCTW 3adepxek U 6onee paBHOMEPHOe pacnpefeneHve
Harpysku Mexay BbIYUCAUTENbHBIMU Y3iamu. ITO NO3BOMWIIO MOBbICUTL YCTOMYMBOCTb (PYHKLIMOHUPOBAHNS
CEpBepHOI cucTembl 6€3 M3MEHEHNS annapaTHOM KOHGMrypaLmm cepBepHoro 060pyaoBaHuS.

PesynbTatbl aHanu3a BnmaHusa NUMA-apXUTeKTypbl Ha yCTONYUBOCTb CEPBEPHON CUCTEMbI

B xopme npoBeaéHHOrO nccnefoBaHus Obio YCTAHOBMEHO, YTO XapakTep pacnpefeneHus BblYUcnu-
TenbHbIX NoToKoB M namatn mexay NUMA-y3namu okasbiBaeT CyLLEeCTBEHHOE BNUSHWE Ha YCTONYMBOCTb
(DYHKLMOHMPOBaHWS cepBepHOn MHgpacTpykTypbl. Mpu otcytctBum NUMA-OpUEHTUPOBAHHOW HACTPOWKM
Habnoaanoch yBenuyeHne AonM yaanéHHbIx obpalleHnii K namsTi, CONPOBOXAABLUEECS POCTOM 3adepXek
06paboTkn JaHHbIX 1 YXYALIEHUEM PAaBHOMEPHOCTH 3arpy3Kku BbIYMCIIUTENbHBIX PECYPCOB.

locne NpUMEHEHNst MEXaH3MOB NOKanM3aLuy NOTOKOB 1 ONTUMMU3ALMK pacnpeaeneHns namati boinm
3a(PMKCUPOBaHbI CHDKEHWE BapUaTMBHOCTM latency W yMeHbLUEHWE WHTEHCMBHOCTU MEXY3NOBOro B3auMo-
[EenCTBUsA. JTO MO3BOMINIIO MOBBICUTL NPEeLCcKa3yeMoCTb paboTbl CEPBEPHON CUCTEMbI NPU ANHAMUYECKMA W3-
MEHSIIOLLMXCA Harpyskax. Pe3ynbTaTbl CpaBHUTENBHOMO aHanu3a npeacTaBneHbl B Tabnuue 1.

Tabnuua 1
CpaBHeHue nokasarenen cepsepHon cuctembl Ao u nocne NUMA-ontumusaumm
Mokasatenb o Mocne
[ong yoanénnsix NUMA-gocTynos 37% 14%
CpepHss 3agepxka 4ocTyna k namsaTu 142 He 97 He
BapnaTtvBHOCTL 3aaepiek BbICOKas yMepeHHas
HepaBHomepHOCTb 3arpy3kun CPU 31% 12%
YpoBEHb MeXy3noBoro Tpadmka BbICOKMIA CHUXEHHbIN

lMonyyeHHble pe3ynbTaThbl NOKa3bIBAKT, YTO CHKEHWE KONMWYECTBA YAANEHHbLIX 0BpaLLeHui K namsTyu
CnocobCTBYET YMEHBLUEHMIO HArpy3kn Ha MEXNPOLECCOPHbIE COEANHEHMS W MOBBILIEHUIO YCTOMYMBOCTM Bbl-
yncnuTenbHblx npoueccoB. OcobeHHO 3ameTHbIN 3GhhekT HabnogaeTcs B CLUEHApUsX C MHTEHCKBHOM obpa-
BOTKOW TPaH3aKLMIN 1 BbICOKOW YYBCTBUTESBHOCTbIO MPUKIAAHBIX CEPBUCOB K 3aAepKKaMm.

[MpoBeAEHHbIN aHanW3 Takke nokasan, YTo gaxe Npu OTCYTCTBUM MOAEPHU3aLMM annapaTHOW nnaT-
opmbl koppektHas NUMA-HacTporka no3BonseT ynyylmTb ahPeKTUBHOCTL JKCnnyaTauun CEPBEPHON WH-
(hpacCTpyKTYpbI 1 CHA3WUTL PUCK AerpagaLln NPOU3BOAUTENBHOCTU NPW MUKOBBIX Harpyskax.

Takum obpasom, npumerenne NUMA-aware nogxoaoB K pacnpeaeneHuto BbIMMCIUTENbHBIX PECYPCOB
SBNSAETCS BAXKHbIM HaNpaBneHNEM MOBbILIEHNS YCTOMYMBOCTM CEPBEPHBIX CUCTEM 3KOHOMWUYECKOTO Ha3Haye-
HWS1 U MOXET paccMaTpmBaThCs Kak HEOBXOANMBIN SNEMEHT COBPEMEHHBIX MEXAHM3MOB YNpaBieHUs cepBep-
HOW MHCPACTPYKTYPOMN.

3akntoyeHue

B pamkax npoBe€HHOro uccnenoBaHust BoinosHeH aHanu3a BnsHUS NUMA-apXuTeKTypbl Ha yCTONYN-
BOCTb (DYHKLIMOHMPOBAHUS CEPBEPHbIX CUCTEM KOHOMMYECKOTO HasHa4eHust. [okasaHo, YT ahdeKTUBHOCTL
paboTbl MHOrOMPOLIECCOPHBIX CEPBEPHbIX NNAT(OPM 3aBUCUT HE TOMbKO OT BbIYUCAMTENBHON MOLLHOCTY
o6opyaoBaHms, HO 1 OT KOPPEKTHOCTM pacnpeaeneHus NoTokos n namatn mexay NUMA-yanamu.

YCTaHOBIEHO, YTO POCT AOMM YAANEHHbLIX 0BpalleHuit K NaMsaTh NPUBOAMUT K YBENWUYEHMIO 3adepKeK
00paboTkn AaHHbIX, NOBbILLEHWIO BApUATUBHOCTM BPEMEHM OTKIMKA M YXYALLEHWIO NpeackasyemocTi paboTbl
cepepHoit uHpacTpykTypsl. OcobeHHo cywecTBeHHO BnmsiHue NUMA-thakTopoB NposiBNSETCS B YCMOBUSX
ANHAMWNYECKN U3MEHSIIOLMXCS 3KOHOMUYECKUX Harpy3oK, XapaKTepuayHLLMXCS BbICOKOW CTEMeHbo napasnie-
NU3Ma N UHTEHCWBHBIM OOMEHOM AaHHbBIMM.

[MpoBeaéHHbIN aHanua nokasarn, uto npumeHeHne NUMA-aware nogxofos, BKIHOYALLMX NOKanu3aLmio
notokos, Hactponky CPU affinity n ontummsauuio pacnpegeneHus namstii, NO3BONSET CHU3UTb UHTEHCUB-
HOCTb MEXY3I10BOr0 B3aMMOAENCTBUS, YMEHbLIUTL BapUaTUBHOCTL latency 1 NoBLICUTL YCTOMYMBOCTL (PYHK-
LIMOHNPOBAHMS CEPBEPHON CUCTEMBI 63 HEOOXOAMMOCTW MOAEPHM3ALMM annapaTHON NNaTopPMbI.
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[MonyyeHHble pesynbTaThl noaTeepxaatoT, 410 NUMA-opreHTHpOBaHHas HaCTpoMka SBMSETCSH BaXKHbIM
3MIEMEHTOM MOBbILEHUS 3 MEKTUBHOCTU 3KCNNyaTauuu CepBepHON MHGPACTPYKTYPbl SKOHOMUYECKUX WH-
(hOpMaLMOHHbIX cucTeM. MMpakTuyeckoe NPUMEHEHWe PacCMOTPEHHbIX NOAXOAOB MO3BOMSIET MOBLICUTL CTa-
BunbHOCTbL PaboTbl NPUKNAAHbIX CEPBWCOB, CHU3UTL PUCK Aerpagauun NpPOM3BOAMTENBHOCTY MPU MUKOBbIX
Harpyskax 1 ynyyLnTb UCMoNb30BaHNE BbIUMCIUTENBHBIX PECYPCOB.

CnuncoK UCTOYHUKOB

1. Molka D., Hackenberg D., Schéne R., Muller M. Memory Performance and Cache Coherency
Effects on an Intel Nehalem Multiprocessor System // Proceedings of the 18th International Conference on
Parallel Architectures and Compilation Techniques, 2009.

2. Jeffers J., Reinders J. Intel Xeon Phi Processor High Performance Programming. — Morgan
Kaufmann, 2013.

3. Blagodurov S., Fedorova A., Zhuravlev S. A Case for NUMA-Aware Contention Management on
Multicore Systems // Proceedings of the USENIX Annual Technical Conference, 2011.

4. Dashti M., Fedorova A., Funston J., et al. Traffic Management: A Holistic Approach to Memory
Placement on NUMA Systems // Proceedings of the 18th International Conference on Architectural Support for
Programming Languages and Operating Systems (ASPLOS), 2013.

5. Intel Corporation. Intel 64 and IA-32 Architectures Optimization Reference Manual. — Intel

Developer Documentation, 2024.

XVII MEXIYHAPOIHAA HAYYHO-NPAKTHYECKAA KOH®EPEHLIUA | MLIHC «HAYKA i NPOCBELLLEHUEN



ADVANGED SCIENCE ER

YK 674.038.33:674.047.2

JABUCHMOCTb MEXTY CMOCOBHOCTBH) K
[HYTbH) W BEJIAYUHOW YCALLKW APEBECHHDI
B/10/1b BOJIOKOH

JIEOHOB AJIEKCAHAP BIIAQUMUPOBIY,
E(PEMOB ATIEKCAHAIP HUKOAEBHY,
BACH/IbEBA AHHA CEPTEEBHA,
CTEMAHOBA EKATEPWUHA NMABJIOBHA

CTYAEHTbI
Orb0Y BO «CaHkt-eTepbyprckuii rocyaapCTBEHHbIN NIeCoTEXHMYECKMn yHuBepeuTeT M. C.M. Knposa»

AHHOTaUuMA: HacToswas ctaTbst NOCBSALEHa UCCNEA0BaHNMO yHAAMEHTaNbHON 3aBUCMMOCTM MeXY TEXHO-
NOrNYECKOI CMOCOBHOCTbIO APEBECHHDBI K THYTbIO 1 €€ (hM13NYECKAM CBONCTBOM — BENWUYMHON YCaaKM B NPO-
[OMbHOM HanpaeneHu. Ha 0CHOBe aHann3a aHW30TPOMHOMO CTPOEHUS APEBECUHbI M MEXaHO-COPOLIMOHHbIX
3(bheKTOB NOKa3aHO, YTO AaHHble XapaKTEPUCTUKIA PEryNMpyOTCH OBLMM MUKPOCTPYKTYPHBIM NapameTpom
— YINOM HaKnoHa MUKPOMOPUNIN B KNETOYHOW CTeHke. TeopeTnyeck 060CHOBAHO U SKCMEPUMEHTANBHO
NOATBEPXAEHO (Ha NpUMepe pasfnyHbIX NOPOA), YTO NOPOAbI C HU3KOWM NPOAONBHOM YCaaKoM (XBOWHbIE) ae-
MOHCTPUPYIOT HWU3KYIO NNACTUYHOCTb M OrpaHMYEHHYI0 CMOCOBHOCTL K 13rnby, B TO BpEMS Kak nMopoabl ¢ no-
TEHUMANbHO BbICOKOW YCaaKOi B MUKPOCTPYKTYpax Npu nnacTudvkaumm (TBepable NUCTBEHHble) obnaparoTt
HaunyyLlen rHyTapHON CNOCOBHOCTBI. BhISIBNIEHHBI Napagoke MHUMOTO NPOTUBOPEYNs 0BbACHSETCS nepe-
opueHTauuen gubpunn u obpa3oBaH1eM NMNOCKOCTEN CKOMbXEHUs B MpoLEecce MexaHo-COpOLMOHHONM Ae-
thopmavimm.

KnioyeBble cnoBa: gpeBecuHa, CnocoBHOCTb K FHYTbIO, Ycaaka BOOMb BOMOKOH, NPOAOMbHas aedopmaums,
aHN30TPONMS, Yromn HaknoHa MUKPoMOpuMn, MexaHo-copbTMBHOE NOBEAEHME, NNacTUdMKaLMS

THE RELATIONSHIP BETWEEN BENDING ABILITY AND THE MAGNITUDE OF LONGITUDINAL
SHRINKAGE OF WOOD: AN ANALYSIS BASED ON STRUCTURAL ANISOTROPY AND MECHANO-
SORPTIVE BEHAVIOR

Leonov Alexander Vladimirovich,
Efremov Alexander Nikolaevich,
Vasilyeva Anna Sergeevna,
Stepanova Ekaterina Pavliovna

Abstract. This article investigates the fundamental relationship between the technological bending ability of
wood and its physical property — the magnitude of longitudinal shrinkage. Based on the analysis of the aniso-
tropic structure of wood and mechano-sorptive effects, it is shown that these characteristics are regulated by a
common microstructural parameter: the angle of microfibrils in the cell wall. It has been theoretically substanti-
ated and experimentally confirmed (using various species as an example) that species with low longitudinal
shrinkage (softwoods) exhibit low plasticity and limited bending capacity, whereas species with potentially high
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shrinkage in their microstructures during plasticization (hardwoods) possess the best bending performance.
The identified paradox of an apparent contradiction is explained by the reorientation of fibrils and the formation
of slip planes during mechano-sorptive deformation.

Keywords: wood, bending ability, longitudinal shrinkage, longitudinal deformation, anisotropy, microfibril an-
gle, mechano-sorptive behavior, plasticization

[peBecuHa npeacTaBnsieT cobon Knaccuyeckuii aHM3oTPONHbLIN MaTepuas, CBONCTBA KOTOPOro Kapau-
HanbHO Pa3nnyalTCca B 3aBUCUMOCTW OT HanpaBreHUs U3MEepPeHUs OTHOCUTENBHO BOMOKOH. B TexHonornye-
CKOM KOHTEKCTE OLeHKa CrMoCOBHOCTM APEBECUHbI K THYTbIO (MacTuyeckomy AedopmupoBaHnio 6e3 paspy-
LUeHNs) U €€ NoBeAeHWe Npu UMEHEHUM BRAXHOCTK (YCyLLka 1 pa3byxaHue) SBRSKTCA KPUTUYECKUMM (hak-
TOpaMu ONs NPOU3BOACTBA THYTBLIX U THYTO-KMEEHbIX 3MeMEeHTOB KOHCTPYKumiA. [1,c.92] Llenbto HacTosLen
paboTbl ABNSETCSA YCTAHOBNEHNE (DU3NYECKON NPUPOALI B3aMMOCBA3N MEXAY CNOCOBHOCTBIO K THYTbIO W CO6-
CTBEHHOW NPOAOSIbHOM YCaKoM APEBECHHbI KaK CleACTBUS €€ aHaTOMMYECKOTO CTPOEHHS.

AHanu3 pe3ynbTaToB. [1poBEAEHHbIN aHanu3 nokasbiBaeT, YTO 3aBMCMMOCTb MEXIY rHYTbeM W ycaa-
KO peanuayeTcs yepe3 MUKPOMOPUNASPHYID OpraHM3auuMio KNETOYHOM CTEHKM W MeXaHO-COPOLMOHHbIE
atekTbl. Ponb Mukpocmudpunn. JoMUHUPYIOWMM (haKTOPOM, NUMUTUPYIOLLMM NPOAONBHYI0 yCadKy Hop-
ManbHO APEBECUHbI, SBSETCS Marbli Yron HakmoHa LenmionosHbiX MUKPOMOPMAN (OTHOCUTENBHO OCH
KNeTKu) BO BTOPMYHOM CIOE KNETOYHOWM CTEHKW. B cuny BbICOKON XECTKOCTW KPUCTaNNMYECKON PELUETKM Lien-
1N0N103bl IMHENHbIE Pa3MePbl BAOMb 3TOTO HANPaBMeHWs Npu yaaneHu CBA3aHHON BNary NOYTU He MEHSAKOTCS
(06b14HO 0.1-0.4%). Yem Borblue 3TOT yron (Hanpumep, B « compression Wood» XBOWHbLIX AW B YCMOBUSIX
«KPEHEeBOM» OPEBECHHDbI), TEM Bblle 40 2-3 pa3 CTaHOBMTCA BENNYMHA NPOAOMBHON Ycaaku, HO OQHOBPE-
MEHHO Pe3Ko NadaeT MOAYNb YNPYrocTW, YTO AenaeT TaKyl APEBECUHY XPYNKOA M MaronnacTM4HON Ans
06bIyHOro rHyThs1. Mapapoke nnactudmkaumm. [2.c,128] TexHonormyeckoe rHyTbe LemnbHON ApeBECUHbI (ro-
psiyee rHyTbe) OCHOBAHO Ha nnactudmkaumm npu BnaxHoctn 25-30% u temnepatype 80-120 °C. B atux
YCNOBWAX MOA [EACTBMEM CKUMAIOLLMX HaNpsKEHWA BAOMb BONMOKOH MPOMCXOAWT akTWBaUMsS MeXaHo-
COpBLMOHHOrO MexaH13ma: paspbiB BOAOPOAHbIX CBA3EH B aMOP(HbIX 0651acTsX BbI3bIBAET NEPEOPUEHTALMIO
MUKpombpunn 1 obpasoBaHne «nMOCKOCTEN CKOMbXeHUs» (slip planes) B kneTouHoM cTeHke. lNopodbl, B
aHaTOMMM KOTOPbIX 3TOT MEXaHU3M 3anyckaeTcs nerdye 1 pacnpocTpaHseTcs 6e3 katacTpouyeckoro paspy-
LUEHNs CTEHOK (Byk, oyD), AEMOHCTPUPYIOT Kak 6onbLuMe JonyCTUMbIE Aedopmaumnn CxaTus Npu rHyTbe (Ao
30%), TaK 1 OTAIMYHYI0 CNOCOBHOCTB K rHYTbI0. Koppensauua co ctabunbHoOCcTb hopMbl. Bapuaums npo-
A0NbHbIX AechopMauunii BAoNb ogHon gocku moxet konebatbes ot 0.062% Ao 0.290%. 3HaHue TpexmepHow
W3MEHYMBOCTW YCaZKW MO3BONSIET MPOrHO3MPOBATb PE3YNbTUPYIOLLYI0 KPUBM3HY A€Tanu C BbICOKOW TOYHO-
CTbto. B Tabnuue 1 v puc.1 npuBeaeHsl yCpeaHEHHbIe (K3NKO-MEXaHNYECKNE XapaKTEPUCTUKA AN pasnny-
HbIX NOPO4, AEMOHCTPUPYIOLLMe 06paTHY 3aBUCMMOCTb MEXY NPOAONbHOM YCaaKo HOpManbHOi (He nna-
CTUUUMPOBAHHON) OPEBECUHBI U €e NPOYHOCTBIOKECTKOCTBI0 Ha 13rnb. MpakTuyeckas CnocobHOCTb K rHy-
Tbi0 ONPEeSEnseTcs He YCaaKon CyXom OpeBecuHbl, a NpeaenbHo gedhopmaLmen cxatus npu nnactugmka-
Ln.

Tabnuua 1
Tabnuua pesynbTaToB
Mopoga Mpog. ycagka (Long. Mpeaen NpoYHOCTM Npu n3rnbe CnocobHOCTb K THYTbIO
(Species) Shrink., %) (Mod. of Rupture, MITa) (Bending Ability)
Byk (Beech) | 0.30-0.50 103 - 117 OtnuyHas / Excellent
Ay6 (Oak) 0.35-0.45 96 - 127 Otnunynas / Excellent
fcenb (Ash) | 0.35-0.40 87 — 103 Xopowwas / Good
CocHa (Pine) | 0.20-0.30 59-100 Huskasi / Low
En 0.15-0.25 60-75 OueHb Huskas / Very Low
(Spruce)
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CnocodHOCTb K THYTBIO
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Ene CocHa AceHb nNy6 ByK

Puc.1. 3aBucmMmocTb cnOocoGHOCTH K FHYTbIO OT BEJINYUHDI npo,qoanoﬁ ycaaku opeBeCUHbI

BbiBoabl. Mexay cnocobHOCTHIO K THYTHH 1 BEMMYMHOIM YCaaKM BOOSb BOMIOKOH B CYXOM APEBECUHE He
CYLLECTBYET NPSIMOiA MOSNOKUTENBHOWM KOPPENALUA: Hanuny4Lwern CnocoBHOCTLIO K rHYTbIO 0BragatoT Teepable
NIUCTBEHHbIE NOPObl, Ybs ECTECTBEHHAS NPOAOMNbHAS YCaaKa BbILLE, YEM Y XBOWHbIX, HO OCTAETCS HE3HauK-
TernbHOM B abcomoTHOM BbipaxeHuu (He Gonee 0.5%). 2. KntoueBon MexaHu3m CBS3W peanusyertcs Yepes
CNOCOBHOCTb MUKPOPUOPUINSPHONA CTPYKTYPbI K MEXAHO-COPBLIMOHHOM NepeopueHTauuv: nopoasl, gonycka-
tome 06pa3oBaHMe NNOCKOCTEN CKOMbXEHUS B KIETOYHbIX CTEHKaX Npu ruapoTepMudeckon obpaboTke, ge-
MOHCTPUPYIOT Kak NpeferibHO BbICOKYH0 NoKasnbHYto ycaaky cxatus (8o 25-30%), Tak n Hauny4wyo dopmye-
MocTb. 3. ®aKkTop HepaBHOMEPHOCTH NPOAONBHON YCaaku ABNSETCA OOLLEN NPUYMHON KaK HeXenaTenbHOro
KopobreHus nunomatepuanoB Mpu Cyllke, Tak M (yHAAMeHTarnbHOM OCHOBOM YMpaBnsiemMoro npotecca
THYTbA.
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YK 004

NPUMEHERWE UCKYCCTBEHHOT0
WHTENNEKTA 171A AHAJIN3A BPE[IOHOCHOI 0
KONA

APMABAN AITYAP KbI[ibIPBEKYJTbI

MarmcTpaHT
HAO «EBpasuickuin HaumoHanbHbIN yHuBepeuteT umenn J1.H. F'ymunesay

HayyHb1ii pykosodumenb: Xymabaeea Acenb CacHaegHa
K. m. H., u.0. doyeHma
HAO «Espasutickull HayuoHarbHb Il yHusepcumem umeHu J1.H. ['ymunesa»

AHHoTaumsa: B faHHOM cTaTbe paccMaTpuBaETCA NPUMEHEHUE TEXHOMOTMM UCKYCCTBEHHOTO MHTENneKTa B
obnactn kmbepbesonacHOCTM Ans aHanu3a BPEAOHOCHOro nporpammHoro obecneyeHust. poeeaeH 063op
COBPEMEHHbIX METOA0B MaLUMHHOMO 0DYYEHNS N MHTENNEKTYarnbHOrO aHanu3a, UCnonb3yemblX Ans BbisBre-
HWS, KnaccuduKaLmm 1 NPOrHO3MPOBaHNS BPeLOHOCHON akTuBHOCTU. Ocoboe BHUMaHWe yaeneHo 1cnonb3o-
BaHWI0 MOZESeN UCKYCCTBEHHOMO WHTEMNMEKTa ANs aBTOMATU3aLMM NpoLeccoB 0bHapyXXeHUs yrpos, aHanmaa
NoBeLEHNS BPEAOHOCHOrO Kofa W reHepauuy npasun obHapyXeHUst B CUCTEMaxX MOHUTOPKHIa 6e30nacHOCTM.
Takke pacCMOTPEHbI CYLLECTBYIOLLME OTPAHNYEHNS U PUCKN, CBSA3AHHBIE C UCMONb30BAHWUEM UCKYCCTBEHHOMO
WHTENnekTa B knbepbesonacHocTu. PesynbTaTbl MCCNIeA0BaHNS NOATBEPKAAIOT NEPCMEKTUBHOCT BHEAPEHWS
WHTENNEKTYanbHbIX CUCTEM AMNS MOBbILEHNS YPOBHS 3aLLUMTbI MHPOPMALIMOHHBIX CUCTEM W COBEPLLEHCTBOBA-
HUS NPOLIECCOB aHan1aa BPeAOHOCHOTO koaa.

KnioueBble cnoBa: UCKYCCTBEHHbIN UHTENMNEKT, knbepbesonacHocTb, BpeLOHOCHOE NporpaMMHoe obecrneye-
HMe, MaluHHoe obyyeHue, aHanu3 BPeLOHOCHOrO koda, WHopmaumoHHas GesonacHocTb, obHapyxeHue
yrpo3, aBTomMaTu3aums 6esonacHocTu.

APPLICATION OF ARTIFICIAL INTELLIGENCE FOR MALWARE ANALYSIS
Arpabay Aituar Kydyrbekuly
Scientific adviser: Zhumabayeva Assel Sagnaevna

Abstract: This article examines the application of artificial intelligence technologies in the field of cybersecurity
for malware analysis. A review of modern machine learning and intelligent analysis methods used for the
detection, classification, and prediction of malicious activity is presented. Particular attention is paid to the use
of artificial intelligence models for automating threat detection processes, analyzing malicious code behavior,
and generating detection rules in security monitoring systems. Existing limitations and risks associated with
the use of artificial intelligence in cybersecurity are also discussed. The research results confirm the promising
potential of implementing intelligent systems to enhance the protection of information systems and improve
malware analysis processes.

Key words: artificial intelligence, cybersecurity, malware, machine learning, malware analysis, information
security, threat detection, security automation.
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B coBpeMeHHbIX YCNOBUSX CTPEMUTENBHOTO Pa3BUTUS MHEOPMALMOHHBIX TEXHOMOMMI BONPOCHI 06ec-
neyeHuss kmbepbesonacHocTM npuobpetatoT 0Cobyl0 aKTyanbHOCTb. YBENWYEHME KONMWYECTBA LMPOBbIX
cepBucoB, 0bnayHbIX NNaTopm M CeTeBbIX MHPACTPYKTYP CONMPOBOXAAETCA POCTOM yucna kubepatak u
pacnpocTpaHeHeM BPeJOHOCHOMO NporpaMMHOro obecneveHus. BpedoHOCHbIA Kog NpeacTaBnsieT cepbes-
HYt0 Yrpo3y Ans rocyAapCTBEHHbIX OpraHu3aLuin, KOMMEPYECKUX KOMMaHWA 1 0BblYHbIX Nonb3oBaTernei, no-
CKOIbKY MOXET NPUBOAMTb K YTEYKE AaHHbIX, (OMHAHCOBbLIM NOTEPSIM U HapyLeHWo paboTbl MHGOPMALMOH-
HbIX cuctem [1].

TpaguumoHHble MeToAbl 0BHapYXeHWst BPEAOHOCHOMO MPOrpaMMHOro obecrneyeHns, OCHOBAHHbIE Ha
CUrHaTypHOM aHarnuae, NoCTeneHHO TEPSIOT CBOK 3PGEKTUBHOCTb U3-3a MOCTOSHHOTO MOSBNEHNS HOBLIX MO-
AvduKaLmuin BpegoHOCHOro koaa. CoBpeMeHHbIE 310YMbILIEHHUKN aKTUBHO MCMONb3YKT METOAb! WidpoBa-
HWs, nonumopdmama n obdbyckanm, YTo 3aTpyAHSET BbISIBNIEHWE YTPO3 KNacCMYeCKMMM CPEACTBAMM 3aLLMTbI
[2, . 52]. B cBA13n ¢ 3TMM BO3HWKAET HEOBXOAMMOCTb NPUMEHEHUS BOnee MHTENNEKTYanbHbIX 1 aganTUBHbIX
MOAXOLOB K aHanu3y BpeAOHOCHOW aKTUBHOCTH.

Llenblo faHHON cTaTbu SBNSIETCS MCCRnefoBaHWe BO3MOXHOCTEN NPUMEHEHWUS UCKYCCTBEHHOMO MHTES-
nekTa B obnactu knbepbe3onacHoCTM Ans aHann3a BpeLOHOCHOrO NPOrpamMMHOro obecneyeHus.

O(PEKTUBHOCTL MHTENMEKTYamNbHbIX METOAOB aHanu3a BPEAOHOCHOrO MPOrpaMMHOro obecneyeHus
OLEHMBAETCS C MCMOSb30BaHMEM Pa3nnyHbIX METPUK kavecTBa. Hanbonee pacnpocTpaHeHHbIMU nokasaTte-
namu aenstotcs Accuracy, Precision, Recall n F1-score [3]. Accuracy oTpaxaeT o6LUyto TOYHOCTb Knaccudu-
kauuw, Precision nokasblBaeT LOM0 KOPPEKTHO OnpesernieHHbIX BPeAOHOCHbIX 0BbEKTOB cpean Bcex obHapy-
XEHHbIX yrpo3, a Recall xapaktepuayet cnocobHOCTb CUCTEMbI HAXOAUTb MaKCUManbHOEe KONMMYEeCTBO Bpedo-
HOCHbIX (painnos [4]. KomnnekcHas oLeHka KayecTBa MOLENW MO3BONSET OnpefenuTb 3hdeKTUBHOCTb Npu-
MEHEHWS UCKYCCTBEHHOrO MHTEMNMeKTa B cUcTeMax 0bHapyxeHns yrpos [5].

[ins pacyeTa TOYHOCTM KnaccudmkaLmm ucnosbayetcs cneaytowas gopmyna:

Accuracy = (TP +TN) /(TP + TN + FP + FN)
roe TP — KOnnM4ecTBO KOPPEKTHO OBHAPYXEHHbIX BPEAOHOCHBIX ¢haiinoB, TN — Konn4ecTBo npasuib-
HO onpeaeneHHbIX 6e3onacHbix 06bekToB, FP — noxHononoxutensHble cpabatbiBaHus, a FN — nponyLyeH-
Hble Yrpo3bl. icnonb3oBaHne AaHHbIX METPUK NO3BONSET OOBEKTUBHO OLEHMBATb KAa4eCTBO WHTENNEKTYanb-
HbIX CUCTEM aHanu3a BPeAoHOCHOrO NPOrpamMMHOro obecneyeHns u cpaBHMBaTL AP EKTMBHOCTb Pa3MMYHBIX
MoZernen MalwuHHoOro oby4yeHus.

B pamkax npoBefeHHOro uccreaoBaHus bbina BbINoNHeHa oLeHka 3heKTUBHOCTY MOAENN MALUMHHO-
ro obyyeHus npu aHanuae pasnuyHbIX CEMENCTB BPELOHOCHOrO NPorpaMMHOro obecneyerus. JkcnepuMmeH-
TanbHble JaHHbIE BKM0Yanu Habopbl BPeJOHOCHBIX NPOrpamMm, OTHOCSLLMXCS K pasfiyHbIM TUMNaM yrpos, Ta-
KUM KaK TposiHbl, RAT-bl, NporpaMMbl-BbIMOraTeNM 1 CIIOXKHbIE LieNeBble aTaku.

PesynbTatbl nokasanu, 4To ka4yeCTBO 0BHaAPYXeHMUs CyLLEeCTBEHHO 3aBMCUT OT TUMa BPEAOHOCHOTO Npo-
rpammHoro obecneyeHusi. Hanbonee BbicOKME mokasateny apdekTBHOCTY Bbinn 3admKkcMpoBaHbl Ans ce-
mencTsa LockBit 2.0, rae Accuracy coctasuna 0.95, Precision — 0.94, Recall — 0.93, a F1-score — 0.93. 310
CBULETENBCTBYET O BbICOKOM YCTOMYMBOCTU MOZENN NpU aHanu3e COBPEMEHHbIX NPOrpamm-BbiMOraTene,
obragatoLmx OTHOCUTENbHO CTabuNbHBIMK NOBEAEHYECKUMI XapaKTePUCTUKaMU. Huxe npuBeaeHbl CBOAHbIE
pesynbTaTtbl OLEHKN 3PAEKTUBHOCTU KnaccupukaLumm BpedOHOCHOTO NporpaMMHOro obecneyeHns no pas-
N4HBIM cemeicTam (Tabn. 1).

lMpoBeAEHHOE MCCneaoBaHWe nokasano, YTo NPUMEHEHe MEeTOLOB WCKYCCTBEHHOTO MHTENNEKTa Aans
aHanusa BpedoHOCHOro NporpammHoro obecrneyveHust obecneynBaeT JOCTAaTOYHO BbICOKYK (EKTUBHOCTL
oBHapyXeHNs pasnnuyHbIX CEMENCTB Yrpo3. h

XopoLuve pesynbTathl h 6binu nonyyeHsl ans cemencts Double-Tap, LokiBot n KazakRAT, rae 3Have-
Hua F1-score Haxogunuch B anana3oHe ot 0.82 no 0.88. 3710 ykasbiBaeT Ha TO, YTO MOAENb AOCTATOYHO 3d)-
(HEKTMBHO CMPaBSETCS C BbISIBEHMEM pacnpoCTpaHeHHbIX TPOSHOB 1 yaaneHHoro goctyna (RAT), HecMoTps
Ha Harnuyue BapuaTUBHOCTYU UX NOBEAEHUS.

B 10 xe Bpems bonee Huskme nokasatenu bbinu 3acukcuposaHsl Ans cemeincts Watering Hole, Turla n

XVII INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU




IE3) ADVANCED SCIENCE

Rising Sun, rae F1-score coctaeun 0.59, 0.62 n 0.58 cooTBETCTBEHHO. ITO MOXET BbITb CBA3AHO C BbICOKOM
cTeneHbio 0byckaLmm, CIOXHON MHOTO3TaNHON JIOTMKOM aTak U OrpaHNYEHHbIM KOTMYECTBOM XapaKTEPHbIX
MPU3HaKOB, AOCTYMHbIX AN 06y4eHNs MOAENN.

Tabnuua 1
PesynbTtathl oLeHku 3hheKTUBHOCTM MoAenei MawMHHOro 0by4yeHus
no cemeincteam BpegoHocHoro M0
Ne | HaumeHoBaHue Accuracy Precision Recall F1-score
1 Double-Tap 0.91 0.89 0.88 0.88
2 Agent Tesla 0.84 0.81 0.79 0.80
3 LokiBot 0.87 0.85 0.82 0.83
4 LockBit 2.0 0.95 0.94 0.93 0.93
5 Watering Hole 0.66 0.61 0.58 0.59
6 DarkTortilla 0.82 0.80 0.77 0.78
7 Turla 0.69 0.65 0.60 0.62
8 KazakRAT 0.86 0.84 0.81 0.82
9 SugarGhOst RAT 0.83 0.80 0.78 0.79
10 | Rising Sun 0.64 0.60 0.56 0.58

B Lenom nomyyeHHble pesyrbTaTbl MOATBEPKOAKT NEPCEKTUBHOCTb BHEAPEHUS MHTENNEKTYanbHbIX
MeTOZOB B CUCTEMbI knbepOe3onacHOCTM U aHanu3a BPeAoHOCHOMo Koaa. BMecTe ¢ TeM BbisiBNEHHble orpa-
HUYEHWS! YKa3blBatOT Ha HEOBXOAMMOCTb AanbHENLLIEro COBEPLLEHCTBOBAHNS MOAENEN MaLLMHHOMO 06Y4eHMs,
MOBbILUEHNS X YCTOMYMBOCTM K 0ODycKaLMM M apanTauuu K HOBbIM TUMAM aTak, YTo SIBMNSIETCS BaXHbIM
HanpaBneHnem ans byayLmx UCCneaoBaHuiA B AaHHOM 06nacTu.
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HEWPOCETEBOW IETEKTOP OTKNOHEHUM B
SAJAYAX YIIPABJIEHWA TEXHWYECKUM
[EPCOHANOM: NPOEKTUPOBAHUE 1
ATNPOBALIVA

0rOPO/IHUKOB HUKONAN ANEKCAHLPBOMY

MarucTpaHT
®rAQY BO «MockoBckui rocyaapCTBeHHbIn TexHonorndeckuin yHusepcutet « CTAHKAH»

HayuHbiil pykoeodumens: babapun Cepeeli Cp2eesuy
K. ¢o-M H., doyeHm
®IrAQY BO «Mockosckuli 20cydapcmeeHHbIli mexHonoaudeckul yHusepcumem « CTAHKUH»

AHHoTaums: B ctatbe npeactaBneHbl NPOEKTMPOBaHME M NPOrpamMMHas peanusaumus HeMpoCceTeBOro AeTek-
TOpa OTKMOHEHMIA HAa OCHOBE apXWUTEKTYpPbl aBTOSHKOAEPa AN MHGOPMALMOHHOM CUCTEMbI YNPaBIEHNS TeX-
HW4YeckuM nepcoHanom Bruno. [letektop pewaeT 3agady unsupervised anomaly detection — o6HapyxeHwe
0OBEKTOB W COTPYAHWUKOB C aHOMambHbIMW OMepaLMOHHbIMM MokasaTensmm 6e3 UCnonb30BaHWA pasMeyeH-
HbIX 0ByyvatoLmx gaHHbIX. OnucaHbl pesynbTaTthl pa3BefovHOro aHanun3a Npou3BOACTBEHHON 6a3sbl AaHHbIX
(76 npoekToB, 2 420 arperMpoBaHHbIX HabnoaeHuin), 060CHOBbIBaOLLME BLIOGOP NPM3HAKOBOrO NPOCTPAHCTBA
NepeMeHHON Pa3MEPHOCTU W apXMTEKTypbl «MOAenb Ha npoekT». [etektop uHTerpupoBaH kak Node.js-
Mukpocepsuc ¢ graceful degradation n anpobupoBaH Ha peanbHbIX AaHHbIX SKCMyaTaLum Xurbix 06HEKTOB.
KnioyeBble cnoBa: HEMPOHHbIE CETU, aBTO3HKOAEP, OBHapyXeHe aHOManuii, ynpaBfieHne TEXHUYECKUM
nepcoHarnom, MalnHHoe obyyeHmne 6es yuntens, MukpocepBucHas apxutektypa, Node.js.

NEURAL NETWORK ANOMALY DETECTOR IN TECHNICAL PERSONNEL MANAGEMENT: DESIGN
AND EVALUATION

Ogorodnikov Nikolay Alexandrovich
Scientific adviser: Babarin Sergey Sergeevich

Abstract: The paper presents the design and implementation of a neural network anomaly detector based on
the autoencoder architecture for the Bruno technical personnel management information system. The detector
addresses the unsupervised anomaly detection task — identifying objects and employees with anomalous op-
erational metrics without labeled training data. The paper describes the results of exploratory data analysis on
a production database (76 projects, 2,420 aggregated observations) that justify the selection of a variable-
dimensionality feature space and a per-project model architecture. The detector is integrated as a Node.js mi-
croservice with graceful degradation and was evaluated on real facility operation data.

Key words: neural networks, autoencoder, anomaly detection, technical personnel management, unsuper-
vised machine learning, microservice architecture, Node.js.
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YnpaBneHne TEXHNYECKUM NepCoHanoM B oprannsaumsx, obenyxmsatowmx 100-300 obbekTos, conps-
XEHO C HEBO3MOXHOCTBIO PYYHOrO KOHTPOSS nokasaTenei kaxgoro obbekra. [lerpagauns kadectsa paboTbl,
Kak npaBuno, 0bHapYXWBaeTCA NMWLWb MOCne MOCTYNNeHNs xanobbl NN aBapuMHOTO MHUMAEHTA — Ha peak-
TUBHOM CTaaum, Koraa CTOMMOCTb YCTpaHeHus yxke Bo3pocna [1]. ABTomMaTnanpoBaHHOE 0BHapyeHWe OTKI0-
HEHUI B ONepaLyOHHbIX AaHHbIX NO3BOMSET NEPENTN K NPEBEHTUBHOMY ynpaBrneHunto. MeToabl 06HapyxeHus
aHOManuin Ha OCHOBE aBTOSHKOAEPOB 00yYaloTCs NPOGUIID «HOPMANbHOrO» NoBEAeHUst cucTembl Be3 pas-
METKV aHOMamnWi 1 BbISIBNSIOT OTKMOHEHMS KaK BbICOKYHO OLLIMBKY PEKOHCTPYKUMN [2, 3] — 4TO 0COBEHHO BaXHO
AN NPOU3BOLCTBEHHbIX JaHHbIX, [Ae aHOMarnbHble Cryyaun peaku U He MAEHTUULMPOBAHI.

B HacTosiLel cTaTbe ONUCLIBAETCA AETEKTOP OTKMNOHEHUM, UHTerpupoBaHHbI B AVIC ynpaBneHus Tex-
HuyeckuM nepcoHanom «Bruno» (OO0 «BPYHOy), peanu3oBaHHOW Ans ynpaBnstowmx komnaHuin XXKX u
KOMMEpPYECKOi HeaBMKMMOCTH. Lienb — CHUKEHME M3aepkeK MyTEM NPEeBEHTUBHOMO BbISIBNIEHNS 0OBEKTOB
COTPYAHMWKOB C aHOMasbHbIMW NOKa3aTeNsMm aKCnyataLum.

1. MocTaHoBKa 3agauu U faHHbIe

ANC «Bruno» oxsaTblBaeT MOMHbLIN ONEPALMOHHbBIA LMK NepCcoHana: niaHupoBaHWe perniameHTHbIX
paboT, UcnonHeHue ¢ OTOOTYETOM, YYET paboyero BpeMeHU, MHCMEKUMOHHbIE NMPOBEPKN N 0BPaTHYH CBA3b
oT xutenen uyepes QR-BupxeTbl. OnepaumnoHHble coBbiTMA arpervpytotcs B Konnekuun MongoDB:
StatByZone (arperat no 3oHe obbekTa 3a cyTku), SurveyStat (nposepku), Shift (cmeHbl), Feedback (obpalye-
HWS XUTENEN).

3anaya fieTekTopa: NS Kaxaoro oGbekTa o 3a Nepuof t hopMUPYETCS BEKTOP X, . € RY; feTekTop,
00y4eHHbI Ha UCTOPUYECKMX AaHHBIX NPOEKTa, BbISBNAET 0OBLEKTbI U COTPYAHWKOB, YbM MOKA3aTenu Cylue-
CTBEHHO OTKIOHAKTCA OT Npocuns HOPMbl. PasmMeyeHHble aHOManuu B NPOU3BOACTBEHHBIX JaHHbIX OTCYT-
CTBYIOT, YTO WUCKITHO4aET METOAbI 0ByYeHNs C yuuTenem.

2. Pa3Be0Y4HbII aHanu3 u BEKTOp NpU3HaKoB

EDA npoBenéH Ha npoussoacteeHHoM MongoDB-gamne (76 npoekTHbIx 6a3 AaHHbIX, 799 NpoekToB B
Realm-6ekane ot 30.03.2026). Mo onopHomy npoekTy (160 obbekTos, 926 591 3anuch 3a uonb 2024 — mai
2026) Ha ypoBHe «006BEKT X MecsaLy nonyyeHo 2 420 HabnogeHni.

AHanus 3anonHeHHOCTH noneit BbisBKN: warningsTasksCount paBeH Hynto BO Bcex 926 591 3anmcsx —
none ycrapeno (ctatyc WARNINGS 3ameHéH Ha COMPLETED B akTyanbHOM BepcMM CUCTEMbI);
actionsCount Takke paBeH HyIi0, MOCKOMbKY CUCTEMA NMPUHYAMTENBHO TpebyeT doTo, Aenas Aono PoTooT-
YETHOCTM KoHcTaHTOM. Oba nons UcknioudeHbl 3 BekTopa. IMpusHak timing_compliance_rate coxpaHéH: OH Bbl-
yncnseTcs Hanpamyto u3 konnekumm TaskPlan no nonsm date_begin, date_complete, durationMinutes w
HakannMBaeTCcs B 0TAeNbHOM konnekummn StatByZoneTiming.

VIToroBbIi BEKTOP NpU3HaKoB NpuBeaéH B Tabnuue 1.

Tabnuua 1
BekTop npn3HakoB HeMPOCETEBOro AeTeKTopa
MpusHak MUcTouHMK YcnoBue BKnOYeHUA
task_completion_rate StatByZone Bcerpa
timing_compliance_rate | TaskPlan — StatByZoneTiming | Bcerga
check_problem_rate SurveyStat has_checks = true
claim_rate Feedback has_feedback = true
productive_time_rate Shift.taskPlanWindowTimes has_time_tracking = true, nokpbitne = 30%

PasmepHocTb BekTopa d € {2,3,4,5} onpepenserca Habopom akTUBHbIX Mogynen npoekta. EDA
yCTaHOBMWMa 3HA4YMMYI0 MEXNPOEKTHYIO BapuaTUBHOCTL: cpeaHee task_completion_rate no natu kpynHemwwmm
npoektam Bapbupyetcst o1 0,264 go 0,657, uto mcknovaet obyyeHre eauHoit rnobansHoOM Moaenu — Ans
Kaxgoro npoekTa obyyaercs oTaenbHas MOAenb.
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3. ApxuTteKTypa aBTO3HKOAEPA

[ns neTekTMpoBaHUs aHoManwuit BbibpaH Cxumarowmin aBToaHkoaep [3, 4]: cetb, 0byyaemasi BoccTa-
HABNMBATb BXOAHOM HOPManu3oBaHHbI BekTop x’ € [0,1]¢ yepes y3koe MPOMEXYTOYHOE MPELCTaBMEHME;
BbICOKasi OLUMOKa PEKOHCTPYKLMM CUrHANN3MPYeT 06 OTKITOHEHNN.

ApxuTekTypa Ans BXOLHOW pa3MepHOCTU d: BXOAHOW Crion (d HEMPOHOB) — CKPbITLIN CIIOW SHKOAepa
(max(8,2d) HenpoHos, ReLU) — crnon kopga (max (2, [d/2]) HeipoHoB, ReLU) — cKpbITbI criov Aeko-
aepa (max(8,2d) HeipoHos, ReLU) — BbixogHow crowt (d HeipoHos, Sigmoid).

OyHKUMS NOTepb — CpeaHekBaapaTuyHas owwmbka pekoHeTpykumm (MSE):

N

1 A
£6) = ) lxi—x
i=1

Ontumusatop — Adam [5], « = 0,001. MNMepeg 06y4eHnem npusHaku Hopmanumaytotcs MinMaxScaler:
' Xj - mlnj _ _8
Xj = - ,e=10
man - mmj + &

[Mopor aHoManuu T BblYMUCNSETCS Kak 95-i nepueHTUrb OWKUBOK PEKOHCTPYKUMK Ha obyyarollen Bbl-
Bopke: T = Pos({&;}-,). Mpu nHdepeHce: lis_anomaly = 1[e(x) > t]. Peannsaums BbinofHeHa Ha
@tensorflow/tfjs-node B cootBeTcTBUM C TpeboBaHMEM eauHoro Node.js-cTeka.

4. XXM3HEHHbIN LUKN MOAENMN U MHTerpaums

[ns kaxgoro npoekTa XpaHaTcs oTAenbHble apTedakTbl (nn-models/{project_id}/): apxutekTypa u Beca
TensorFlow.js, napametpbl MinMaxScaler, MeTagaHHble (MpusHak1, T, Aata 0byyeHust). XXUSHEHHbIN LMK
BKIIOYAET TpU 3Tana: XoroaHbIn cTapT (1ctopus < 6 mecsues — {anomaly_score: null, fallback: true}), nep-
BMYHOE OOy4eHWe MpW HaKOMMEHUM LOCTATOYHOM WUCTOPWM, eXEMECSYHOe nepeobyyveHne Ha CKOMb3SLEM
OKHe 12 MecsLeB C KOHTPONEM perpeccum kavecTsa.

[etekTop peanus3oBaH kak Mukpocepauc bruno-nn (Node.js, nopt 3010) ¢ Tpemsi aHANOUHTamm (Tabnu-
ua 2). OcHoBHoM cepsuc bruno-stats obpallaetcs K Hemy npu hopmupoBaHu oT4éTa Yepes HTTP-KnueHT;
Npn HEeAOCTYMHOCTU MUKpOCEpBMCA OTYET hopmmpyeTcs B nonHom obbéme c¢ nometkom fallback: true —

graceful degradation [6].

2

Tabnuua 2
HTTP API mukpocepBuca bruno-nn
MeTon MyTtb Ha3sHavyeHue
POST | /detect-anomalies WHdpepeHrc: anomaly_score v is_anomaly ans obbek-
TOB/COTPYAHWKOB
POST | /train/:projectld OB6yyeHue / nepeobyyeHne Mogenm npoekTa
GET Imodel-status/:projectld MeTapaHHble mogenu unu {fallback: true}

5. Anpob6auus u pesynbTatbl

Anpobaumsa npoBegeHa Ha AaHHbIX onopHoro npoekta: 160 obbekToB, 23 Mmecaua, 2 420 BEKTOPOB
«obbekT x mecauy, d = 3 (task_completion_rate, timing_compliance_rate, check_problem_rate). Obyyato-
was sbibopka — 1 936 npumepos (80%), hold-out — 484 (20%).

PesynbTatbl 0ByyeHns: nopor aHomanum t = 0,042, cpeaHss ownbka PekOHCTPYKUMM Ha obyyatoLei
Bbi6opke — 0,008. B TectoBoM nepuoge aHoMarnbHbIMM KnaccudmumpoBaHsl 6,9% o6bektos (11 13 160), uto co-
OTBETCTBYET Habnogaemoi B cucteme Bruno fone 06bEKTOB C NOHWKEHHBIM MHOEKCOM akennyaTauum (5—10%).

OueHkn anomaly_score KoppenmupyrT € MHAEKCOM akennyaTtaumm (r = —0,61, p < 0,001), npu aTom
[ETEKTOP BbISIBNSAET AONONHUTENbHbIE Cry4Yan, Nponyckaemble NOPOroBOM NOTMKONA: 06BEKTbI C HOpMarbHbIM
WTOrOBLIM MHAEKCOM, HO aHOMasbHbIM COYETaHWMEM OTAENbHbIX NPU3HAKoB. Bpemsi nHdeperca ans 160 06b-
ektoB — MeHee 50 mc (CPU-pexum), uto yaosneTsopsieT TpeboBaHuam npu maciutabe 300+ 06bekToB.
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3akntoyeHue

PaspabotaH HeMpoCeTEBON LETEKTOP OTKIOHEHWI Ha OCHOBE aBTo3HKodepa ans AUC «Brunoy, pe-
watowuin 3agady unsupervised anomaly detection Ha BekTOpe onepawunOHHbIX METPUK NEPEMEHHON pasmMep-
HocT d € {2 — 5}. Mo pesynbTatam EDA (76 npoektos, 2 420 HabntoaeHuin) 0B60CHOBaHbI COCTaB Npu3Ha-
KOBOTO NPOCTPAHCTBA W apXUTEKTypa «MOAenb Ha npoekT». Anpobaums Ha 160 obbekTax nogTeepamna pabo-
TOCMOCOOHOCTb AeTeKTopa: LONS BbISBMEHHbIX aHOManuin 6,9%, Koppenauus ¢ TpaguuMOHHBIM MHAEKCOM
r = —0,61. lMpakTnyeckuin aPdekT — NpeBeHTUBHOE 0OHapYXeHWe AerpajaLmmn KayectBa TEXHUYECKoro 06-
CNyXWBaHUS 0 HACTYNNEHNS aBapUIHBIX UHLMOEHTOB.
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bE3OMACHOCTb B YCIOBHAX NOCT-
KBAHTOBOW YT'PO3bl: MWIPALIA OC HA KEM
(KYBER) 11 LUIN®POBAHWUA INCKOB U TLS

KONECHWKOB ANIEKCAHAP ANEKCAHAPOBUY

npenogaeartesib

[NAQKOB AEHNC ANIEKCAHLIPOBIY,
AHLIPEEB ATIEKCAH[IP AJIEKCAHLIPOBHH,
JI0r8HOB WNbA AEHUCOBIY,

COTPYLHWKM
OIrKBOY BO «Akagemus denepansHor cnyxbobl oxpaHbl Poccuickoin Gegepaummy

AHHoTaums. B ctatbe paccmatpuBaeTcs npobnema obecrneyeHms Kpuntorpaduyeckoil CTOMKOCTW onepauy-
OHHbIX CUCTEM B YCIOBWSIX Pa3BUTUSI KBAHTOBbIX BbIYMUCINEHWIA. AHANWU3NMPYETCS MEXaHW3M MHKancynsuum
kntoyeir ML-KEM (CRYSTALS-Kyber), ctaHgaptusupoBarHbin NIST B aBrycte 2024 ropa B kavectse FIPS
203. PaccmaTtpuBaloTcs npakTuyeckue acnektbl murpauyun noacuctem OC — creka TLS v noacuctemsl non-
HOAMCKOBOTO LUMEPOBaHNS — Ha rMbpuaHble kpunTorpaduyeckue cxembl ¢ Ucnonb3oBaHnem Kyber. Onuca-
Hbl apPXMTEKTYPHble 0COBEHHOCTW UHTErpaLum, pasMepbl OTKPLITbIX KMKYEeN W WNGPOTEKCTOB, BOMPOCHI NPO-
N3BOAMTENBHOCTU M 06paTHO coBMeCTUMOCTU. CchopMynMpOBaHbI peKOMEHZALWMN NO NO3TANHON MUTPaLIAM.
KnioyeBble cnosa: noct-kaHToBasi kpuntorpagms, ML-KEM, CRYSTALS-Kyber, 6e3onacHocTb onepaLmoH-
HbIX CUCTEM, MOMHOANCKOBOE WndpoBaHue, TLS, rmbpuaHble kpuntocxemsl, FIPS 203.

POST-QUANTUM SECURITY: OS MIGRATION TO KEM (KYBER) FOR DISK ENCRYPTION AND TLS

Kolesnikov Alexander Alexandrovich,
Gladkov Denis Alexandrovich,
Andreev Alexander Alexandrovich,
Logvinov llya Denisovich

Abstract. The article addresses the problem of cryptographic robustness of operating systems in the era of
quantum computing. It analyses the ML-KEM (CRYSTALS-Kyber) key encapsulation mechanism, standard-
ised by NIST in August 2024 as FIPS 203. The paper examines practical aspects of migrating OS subsys-
tems — the TLS stack and the full-disk encryption subsystem — to hybrid cryptographic schemes based on
Kyber. Architectural integration features, public key and ciphertext sizes, performance and backward compati-
bility issues are described. Recommendations for a phased migration are formulated.

Keywords: post-quantum cryptography, ML-KEM, CRYSTALS-Kyber, operating system security, full-disk en-
cryption, TLS, hybrid cryptographic schemes, FIPS 203.

ML-KEM oTHOCUTCS! K CEMENCTBY PELIETOYHBIX KPUMTOCUCTEM, CTOMKOCTb KOTOPbIX 6asupyeTcst Ha
cnoxHoctut 3agayn Module Learning With Errors (MLWE). CtangapT onpegenseT Tpu napameTpuyeckux
Habopa yposHen ctonkoctTvt 1, 3 u 5: ML-KEM-512, ML-KEM-768 n ML-KEM-1024 ¢ pa3mepamm OTKPbITbIX
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kntouen u wmndpotekctoB 800/768, 1184/1088 n 1568/1568 6ant [2, c. 18]. [Ins cpaBHEHNS!, OTKPBITHIN KoY
ECDH X25519 3aHumaet 32 6aita — 0TCtoAa OAHa U3 KIoYeBblX NpobnemM Murpauum — KpaTHbIin pocT 06b-
éma kpuntorpaduyeckux matepuanos. MexaHusm KEM BkrovaeT reHepaunio Klo4eBOW napbl, MHKaNcyns-
Lm0 obLLero cekpeta nog OTKPbITLIM KMKOYOM W ero Aekancynauuio y nonyyatens. MonyyeHHbin 32-6ainToBbIn
cekpeT ucnonbdyetca KDF ans reHepauun ceaHcoBblx kntoder AES. CummeTtpuuHas kpuntorpadms npu
YABOEHUM ANIMHbI KIKOYa OCTAETCA CTOMKOM K KBAHTOBLIM aTakam, YTo coxpaHseT AES-256 B kayectse pabo-
yero crangapra [3, ¢. 190].

B TLS 1.3 obmeH kntovamu BeinonHsetcs B dase ClientHello/ServerHello. Ans noct-kBaHTOBOM CTOM-
KOCTW NPy COXPaHEHUM 3alnTbl OT NOTEHLManbHbIX YSI3BUMOCTEN HOBbLIX anroputmoB |IETF npuHaT rubpua-
HbI NOAX04: 0BLMI CekpeT hOPMMPYETCS Kak KOHKAaTEHaLMs pe3ynbTaToB Krnaccuyeckoro (X25519) u noct-
kBaHToBOro (ML-KEM-768) o0OMeHOB C nocneayiowM  XelmpoBaHWeM. MpaeHTudukatop  rpynmbl
X25519MLKEM768 (codepoint 0x11ec) nogaepxmBaeTcs B NPOLYKTMBHBLIX Cpedax BedyLwmux npoBangepos
WHpaCTPYKTYpbl MHTepHeTa ¢ koHua 2024 roga [4].

Ha yposHe OC murpaums cteka TLS satparusaet kpuntorpadguyeckue bubnuoteku (OpenSSL 3.x ¢
ogs-provider, BoringSSL, libsodium, kTLS B sape), koHdwurypaumoHHsle nonutukn (/etc/ssl/openssl.cnf,
crypto-policies), a Takxe annapatHble Moy HSM n TPM 2.0, npoLumBKa KOTOPbIX AOMKHA COOTBETCTBOBATH
NOBbILIEHHBIM TPEBOBAHWAM PELLETOYHBIX anropUTMOB K NamaTty [5, ¢. 21]. MpoussoauTenbHOCTL TMOpPUAHON
cxembl X25519MLKEM768 Ha COBpEMEHHbIX CepBepHbIX MPOLEeccopax ConocTaBMMa C  KIaCCUYECKUM
X25519: HaknagHble pacxogbl CPU BospactatoT Ha 10-20%, 06bEM nepeaaBaemblxX AaHHbIX PyKOMOXaTus
yBenuumeaetcs npumepHo Ha 1 Kb, 4To B psiae CleHapueB NpeBbILLaeT HavanbHoe OkHO neperpyskn TCP u
NPVUBOLUT K POCTY 3afePXKu COeanHeHns [4].

MonHoamckoBoe LmndposaHue B coBpeMeHHblx OC (LUKS/dm-crypt B Linux, BitLocker B Windows,
FileVault B macOS) noctpoeHo no ABYXYPOBHEBOW cxeme: 6MoYHOE LWMPPOBAHNE AAHHBIX CUMMETPUYHBIM
anroputMom (AES-XTS, AES-256) 1 sawmwéHHoe xpaHeHue kntoya Toma (Master Key), obopaumsaemoro
KMOYOM, NPOU3BOAHBIM OT MOJIb30BATENIbCKOTO Napons Un noslyYeHHbIM OT annapartHoOro Moayns 4oBepus
(TPM, Secure Enclave). OcHOBHasi Harpy3ska NpUXOAMTCA Ha CUMMETPUYHYKO COCTaBNSIOLLYHO, NOSTOMY MW-
rpaumst Ha NoCT-KBaHTOBbIE aNnrOPUTMbI 30eCb UMEET UHYKO npupody, Yem B TLS, v 3aTparusaet npexae Bce-
ro noAcucTeMbl 0bopaumBaHus KnKYei u yaaneHHoOro BOCCTaHOBEHNS.

B cueHapusix, rae Master Key o6opaunBaeTcs acCUMMETPUYHBIM KITOHOM agMUHUCTPATOpa UK KIKOYOM
BoccTaHoBneHus (key escrow), Tpebyetcs 3ameHa RSA/ECC Ha rubpugHoe obopaynBaHme ¢ npUMeHeHUeM
ML-KEM. AHanoryHo nognexar nepecmoTpy MPOTOKOSbl B3aMMOLEUCTBUS C cepBepamMu yOaneHHoW pas-
onokuposku (LUKS/Tang+Clevis, BitLocker Network Unlock). BonblumHcTBO pa3sépHyTbix TPM 2.0 He noga-
pepxueaoT ML-KEM annapaTHoO, 4TO BbIHYXAAeT BbINOMHATL MHKANcynaumo Ha ctopoHe OC, ucnonb3ays
TPM nuwb ans xpaHenus seed-matepuana [5, ¢. 26]. 3aronosok LUKS2 6narogaps rubkomy onucaHmio
KpunTorpaduyecknx napameTpos obnerdaet fobaBneHre nonen Ans nocT-KBaHTOBbIX KMOYEN, TOr4a Kak 3a-
KpbITble thopmaTbl TPeOYIT KOHBEPTALMM TOMOB; B pabounx cpefax pekOMEHAYeTcs nodtanHas murpauus
yepes cosfaHne HoBbIX TOMOB [6, ¢. 16].

OnbIT paHHKMx passépTbiBaHuin ML-KEM B KpynHbIX MHDPACTPyKTypax no3BONseT chopmynupoBaTb
PS4 NPaKTUYECKUX pekomMeHgauuit. Murpauuio cnegyet oCyLLeCTBAATL UCKMIOYUTENBHO B TMBPUOHOM pexuMe:
ANS KO0 onepawumn corfiacoBaHuns Kroveil 0QHOBPEMEHHO BbIYUCIISIOTCS KNACCUYECKWUA 1 MOCT-KBAHTOBbIN
CEKpeTbl, YTo 0becneynBaeT 6€30MacHOCTb NPU NOTEHLMANbHBIX YA3BUMOCTSX Mtoboro 13 npumutieos. Obs-
3aTenbHbIM ANEMEHTOM SIBMSETCS KpunTorpaduyeckas uHBeHTapusaums (cryptographic discovery): aBToma-
TU3MPOBaHHOE BbIsBNEHNE BCeX 3aBucumocTen OC OT Knaccuyecknx acUMMETPUYHBIX anrOpuTMOB, BKKOYas
CTOPOHHKE 6ubnunoTeku 1 npowwmeku. LienecoobpasHo BCTpouTs B Npoueaypy obHosnexns OC aBToMaTtusu-
POBaHHbIE MPOBEPKN COOTBETCTBMSA TpebosaHuamM FIPS 203, 4To no3BONWT KOHTPONMPOBATL KpunTorpaduye-
CKYHO TUrMEHY Ha NPOTSHKEHUM BCETO XMU3HEHHOMO LMKNa MHAOPMaLMOHHON cuctemsl [6, ¢. 19].

Murpaums onepaumoHHbix cuctem Ha ML-KEM (Kyber) npeactaBnsietT coboin KOMMMEKCHYI0 MHXEHEPHYHO
3afauvy, OxBaTbiBatoLLyto 0BHOBNEHWE KpunTorpadmyecknx BubnmoTek, n3meHeHne hopMaTtoB Kpuntorpacuye-
CKUX 0BBEKTOB, NEPEHaCTPOiIKy annapaTHbIX MOZYNen LOBepus U nNepecMoTp nonuTuk GesonacHocTu. YTeep-
xpaeHune FIPS 203 B 2024 rogy co3nano HOPMaTUBHYK OCHOBY ANSt MHTErpaLuy NoCT-KBAHTOBOM KpunTorpadgmm
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B noacuctembl TLS u LI.II/I(*)pOBaHI/Iﬂ AWCKOB, a NpuMeHeHue FVI6pVIﬂHbIX CXeM Ha TeKyllem aTane no3esondeT
COBMECTUTb HAEXHOCTb KMacCh4eckmx anropuTmos n CTOWKOCTb MOCT-KBAHTOBbIX NPUMUTUBOB.
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PLAKSIN DENIS SERGEEVICH,

master

WANG HONGBO,

graduate student
Far Eastern State Agrarian University

Scientific adviser: Reshetnik Ekaterina Ilvanovna
Doctor of Technical Sciences, Professor
Far Eastern State Agrarian University

Abstract: The areas of the food industry that use wild berries are considered. The methods of drying, freezing,
and preserving wild berries are studied.
Keywords: wild berries, drying, freezing, canning.

CYLUKA, 3AMOPO3KA, KOHCEPBALIUA KAK CMOCOBbI MEPEPABOTKW JIECHbIX ArOA

MnakcuH [leHnuc CepreeBuy,

MarucTpaHT

BaH XyHb60,

AcnupaHt

®r60Y BO [lansHeBOCTOYHbIN rOCYAapCTBEHHbI arpapHbI YHUBEPCUTET

HayyHb1ii pykoeodumens: PewemHuk EkamepuHa MeaHoeHa
00KMOpP MeXHUYECKUX HayK, npogheccop
®Ir60Y BO [JanbHe80cmoyHb Il 20cydapcmeeHHbIl a2papHbIll yHugepcumem

AHHOTaUuA: PaccMOTpeHbl Cdepbl MULLEBON MPOMBILLNIEHHOCTH, B KOTOPbIX MUCMOMb3YETCA NECHbIE Arodbl.
/13yyeH cnocobbl CyLLKK, 3aMOPO3KI M KOHCEPBALW NECHBIX Arog,.
KntouyeBble cnoBa: fecHble Aroabl, CyLlka, 3aMopo3Ka, KOHCepBaLms.

Wild berries are actively used in various branches of the food industry due to their rich chemical compo-
sition, including vitamins, minerals and biologically active substances. In particular, they are used in the con-
fectionery, bakery and dairy industries, in the production of alcoholic and non-alcoholic beverages, as well as
in the production of extracts and semi-finished products. In order for wild berries to

retain their nutritional properties, taste qualities and contribute to an increase in the shelf life of finished
products, they must be subjected to industrial processing [9, 6].

One of the most common methods of processing wild berries is drying. Drying is the process of remov-
ing moisture from berries by exposure to high temperatures. The following types of drying are distinguished:

1) convection — removal of moisture by forced circulation of heated air flow. For this purpose, convection
dryers are used — devices that use the principle of convection, the process of transferring heat and mass
through the movement of air flows;
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2) freeze—drying — dehydration of berries from the frozen state. This type of drying, under high vacuum
conditions, converts water from a solid state, ice, immediately into a gaseous state, that is, into steam, bypass-
ing the liquid phase. This allows to preserve the original structure, volume and taste of the berries, as well as
prevent significant loss of nutrients;

3) infrared — removing moisture using infrared radiation. Unlike traditional drying methods based on air
heating, infrared radiation acts directly on the surface and inner layers of the material, which accelerates the
process of moisture evaporation and makes it more uniform and controlled.

Methods of
preserving
wild berries

Jam Compote Jelly
v Y v
The berries are whipped The berries are placed in The berries are washed, the
with a blender, sugar and sterilized jars, poured with stems 3.1111 leaves are removed,
water are added, boiled boiling water, left for a mixed wnFl water and p.art of the
after boiling over low heat, while, then pour the water sugar, boiled over medium heat
citric acid is added 5 into a saucepan, add sugar, for about 10-15 minutes, then
minutes before the end. bring to a boil and pour the removed from the heat and left
syrup over the berries again. to cool. The gelatin is soaked in
The jars are closed with cold water, the berry mixture is
sterile lids, turned over until filtered through a sieve, added to
completely cooled the filtered juice, heated over
low heat until the gelatin
dissolves, cooled to room
temperature, then the gelatin is
added and poured into molds.
Put in the refrigerator to freeze.

Fig. 1. Methods of preserving wild berries

For the drying process to be successful, the berries must be dry, with a dense skin. Large specimens can
also be dried, but they have to be cut, and then the risk of burning or spoilage increases. Overripe berries are not
suitable — they are too tender, crumple easily and begin to ferment. And green berries can sour and not give the
desired taste. Berries such as blueberries, lingonberries, cranberries, strawberries, pitted cherries, and black cur-
rants are well suited for drying. Raspberries, blackberries, and watermelon are not recommended [4].

Preserve useful properties, taste, texture and increase shelf life berries can also be frozen. The main
types of this method are dry and shock (fast) freezing. During dry freezing, the berries are placed in the freezer
at a temperature of -18 °C and below for 4 hours. The process of shock freezing takes 20-30 minutes at tem-
peratures

from -25 °C and below, which prevents water crystallization and damage to the

structure of the berries.

It should be borne in mind that tender berries (raspberries, strawberries, blackberries) require freezing
on the day of harvest, as their cell walls quickly collapse. Overripe berries are not suitable for freezing — they
are too soft, crumple easily and may start to ferment. Berries with damaged skin or mold should not be fro-
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zen — they will spoil themselves and spoil the rest of the fruits. Repeated freezing is not recommended, as it
loses its nutritional properties. Wild berries with dense flesh are well suited for freezing: blueberries, currants,
lingonberries, cranberries, sea buckthorn, cherries [2].

Canning is another popular way to preserve vitamins in wild berries. The main ways of preserving wild
berries are shown in figure 1.

It allows not only to extend the shelf life of products, but also to preserve most of their nutrients. The
berries are subjected to heat treatment in order to destroy harmful microorganisms and create an airtight
package, and then they are placed in sterilized glass jars and tightly closed with lids. The main preservative
agent is sugar, high concentrations of which create osmotic pressure that prevents the development of micro-
organisms [1,3].

The above-mentioned methods of processing wild berries require the availability of certain production
equipment. Fruit and berry products are seasonal products that deteriorate quickly and are susceptible to me-
chanical influences, pests and pathogens. Therefore, it is important to preserve the consumer properties and
quality of fruits and berries as much as possible without harming human health.
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pp. 89-97.

6. PewetHuk, EkatepuHa MBaHoBHa. MpakTuyeckue acnekTbl MPOEKTUPOBAHUS (PYHKLIMOHAMBHbIX
npoaykToB nutanms [Tekct] : moHorpadgms / E. W. Pewethuk, E. A. YTouknHa ; M-BO CEnbCKOro xo03-Ba
Poccuickoin ®enepaumm, [JanbHEBOCTOUHBIN rOC. arpapHbIn YH-T. — bnaroselueHck : M3g-so [anslAY, 2012.
—97c.
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YIIK 343.264

0COBEHHOCTY IENOPTALIMOHHOM NOSMTUKA
B Y3bEKUCTAHE N KASAXCTAHE
(1937-1950-E1T.)

[KANAN0B ACAH MAXME[IL0BMY

LOKTOpaHT
MexayHapOoaHbIN Ka3axcKo-TypeLkuii yHueepeuteT nmeHn X.A. Acasu

HayuhbIli pykoeodumens: XaliHazapoe Baxpom baxmuépoeuy
0.u.H., (DSc), doueHm
HayuoHarbHb It yHusepcumem Y3bekucmaHa umeHu Mup3o Ynyebeka

AHHoTaums: B cTatbe paccmaTpuBaroTcs 0COGEHHOCTI AENOPTALMOHHOM NONMTMKKA B Y36ekuctaHe 1 Kasax-
craHe B 1937-1950-x rr. Ha ocHOBe CpaBHUTENLHOTO aHanu3a UCCnegylTCs NPUYUHLI AenopTauui, npaso-
Bble MeXaHW3Mbl nepecenexns, MaclwTabbl pasmeLLeH s CrnewnoceneHLeB, CoLManbHO-aKOHOMUYECKNE No-
cneacTsns M 0CoBEeHHOCTW peabunuTaumn AenopTUpoBaHHbIX HapoaoB. Ocoboe BHUMaHWe yaenseTcs peru-
OHarbHbIM Pa3nMynsiM CUCTEMbI CMELNOCENEHNIA 1 NpoLieccaM aganTaLlun NEPECEnEHHOro HaceneHms.
KntoueBbie cnoBa: genoprauus, cneunoceneHupl, Y3bekucran, KasaxcraH, peabunutauus.

FEATURES OF THE DEPORTATION POLICY IN UZBEKISTAN AND KAZAKHSTAN (1937-1950s)
Jalilov Assan Makhmedovich
Scientific adviser: Khaynazarov Bakhrom Bakhtiyorovich

Abstract: The article examines the features of the deportation policy in Uzbekistan and Kazakhstan during the
1930s-1950s. Based on a comparative analysis, the study investigates the causes of deportations, the legal
mechanisms of forced resettlement, the scale of special settlements, the socio-economic consequences, and
the specific features of the rehabilitation of deported peoples. Particular attention is paid to regional differences
in the special settlement system and the adaptation processes of the relocated population.

Keywords: deportation, special settlers, Uzbekistan, Kazakhstan, rehabilitation.

Beepnexue

[enoptaums HapogoB B CCCP sBnsnacb 0gHOM M3 KIOYEBLIX (hOPM peanusauu COBETCKOW penpec-
cuBHon nonutuky B 1930-1950-x rr. B npucnaHHbIX MCTOYHMKAX AenOpTaLMOHHbIE NPOLECChl paccMaTpuBa-
l0TCS KaK BHECYAeOHbIN MeXaHW3M rocy4apCTBEHHOTO HAaCUMMS, CONPOBOXAABLUMACS MacCOBbIM HapyLUEHNEM
rpaxgaHCckux npas, pa3pyLleHnem TPagMLMOHHOIO YKIaja XW3HW, TSKENbIMU COLMarbHO-3KOHOMUYECKMU
nocneacTBUAMU U ONUTENBHON CUCTEMOWN aAMUHUCTPATUBHOTO KOHTpons [1. ¢. 20-24; 2, ¢. 24-25].

Ocoboe MecTo B 3TOM NoANUTUKE 3aHUManm pecnybnukm CpegHein Asumn u KasaxcraH, CTaBLUMe OCHOB-
HbIMV TEPPUTOPUSMU pa3MeLLeHMs crienepeceneHLeB. AKTyanbHOCTb UccrnegoBaHus obycnosneHa Heobxo-
AMMOCTB0 CPaBHUTENbHOTO aHanusa aenopraumonHon nonutukn CCCP Ha npumepe Y3bekckon CCP u Ka-
3axcraHa. HecMoTps Ha 0BLLECOI03HbIN XapakTep penpeccBHOTO MeXaH13mMa, B Kaxagon pecnybnuke genop-
TauuM UMenn cobCTBEHHbIE PermoHarbHble 0COBEHHOCTH, CBA3aHHbIE ¢ MacluTabamu nepeceneHns, CTpyKTy-
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PO AenopTUPOBAHHBIX rPYMM, XO3ANCTBEHHBIMI 3aavamMu 1 Cneludukon pexuma cneynocenenus [3. . 29—
31; 5, c. 3-15].

ObbekTOM UcCrnefoBaHUs SBASIOTCA OENOpTaUMOHHble npoueccsl B Y3bekuctaHe u KasaxctaHe B
1937-1950-x rr. MpegmeT UccnegoBaHUs BKIKOYAET MPUYMHBI, NPABOBble MeXaHW3Mbl, MacwTabsl U nocnes-
CTBUS JenopTaumi, a Takke 0COBeHHOCTW peabunutaumn AenopTupoBaHHbIX Hapodos. Lienb ctatbu 3aknto-
YaeTcs B CPaBHUTESIbHOM aHanu3e OenopTaLMOHHOM NONMUTUKM Ha OCHOBE WCTOPUYECKUX WCTOYHWKOB. [N
LOCTWXEHUS LIenn paccmMaTpuBaroTCs NPUYMHBI fenopTauuin, MacluTabbl nepecenenus, NpaBoBble OCHOBbI U
CoLMarnbHO-3KOHOMUYECKIE NOCNEACTBUS AenOpTaLMOHHON MOMUTUKA.

Matepuansi U MeToAbI UCCNefoBaHUSA

MeToLoNnor4eckyto OCHOBY UCCMefoBaHUs COCTaBMAKT NPUHLMMbLI UCTOPU3MA, OBBEKTUBHOCTU U CU-
CTEMHOro aHanu3a. B pabote ncnonb3oBanucb CpaBHUTENBHO-UCTOPUYECKNI, MPOBNEMHO-XPOHOMOTUYECKII,
CTaTUCTUYECKMIA M CPABHUTENbBHbBIN METOAbI UCCTIeL0BaHIS, NO3BONMBLLME BbISBUTL OBLLME 1 OTINYUTENBHBIE
0CcOobEHHOCTU AenopTaLMoHHOM NONUTIKK B Y3bekucTaHe 1 KasaxctaHe, a Takke npocneautb atanbl Lenop-
TaLun, U3MEHEHUS NPABOBOrO pexuMa CneynoceneHuin n Maclutabbl pasMeLleHust AenopTUPOBaHHbIX Hapo-
[oB [3. ¢. 28-29; 4. c. 28; 5, c. 7-8].

VicTouHukoBYtO 6a3y cTaTbi COCTaBUMM NATb Hay4YHbIX PaboT, NOCBALLEHHbIX MCTOpUK AenopTaumin. O6-
30pHas cratbs B. JI. [eHTWKe paccmaTpuBaeT AenopTauun Kak ryMaHuTapHyl Katactpodyy M packpbiBaeT
obume ocobeHHOCTU penpeccuBHoi nonutukm [1. ¢. 20-24]. Maructepckas gucceptaums [. Y. KOngawesoi o
AenopTMpPOBaHHbIX Hapodax B Y3bekucTaHe COOEPXWUT CBELEHWS O MPaBOBOM CTaTyce ChewnoceneHues u
KONMWYECTBEHHbIX MokasaTensx nepecenenus [2. ¢. 24-25, 52-53]. AstopedpepaTbl 0 AeNOPTUPOBAHHbIX
Hapogax PepraHckoil JOnMHbI W kopeilax CypxaHaoapbiHCKOM 06racTu oTpaxatoT NpoLecchl agantauum,
XO35MCTBEHHON OEATENbHOCTU W UHTErpaummn nepeceneHues [3. ¢. 29-31; 4. c¢. 29-31, 42-44)]. Ocoboe 3Ha-
yeHue nmeet uccnegosarne M.M. Xowwnmoson o genoptauun Hapogos CesepHoro KaBkasa B LieHTpanbHyo
A3uio Ha npumepe KasaxcTaHa, rae nogpobHO aHanM3npyloTCs pexuM CrielnoceneHui, orpaHuyeHns npas 1
MacLuTabbl nepeceneHus [5. c. 3-15].

MacwwTabbl genopTauui B Y3bekucTtaH 1 KasaxcraH Obiiv 3HauutenbHbiMK. 10 gaHHeiM B. J1. TeHTLwke,
nocne nocraHosnexus ot 21 aerycta 1937 r. B Y3bekucrtaH Gbin0 HanpaeneHo GOMbLUMHCTBO 3LIENOHOB C
KOpenckum HaceneHuem, a Kk Havany 1938 r. B pecnybnuky npubbino 6onee 74,5 Toic. Yenosex [1. ¢. 21]. Co-
rmacHo matepuanam maructepckon aucceptauun [. Y. KOngawesoi, Ha 1 aHBapst 1953 r. B Y3bekckon CCP
HacuuTbIBanock 188 689 cneunepeceneHues [2. c. 52-53].

KasaxctaH sBNSNCS OOQHUM U3 KPYMHEMWMUX LEHTPOB pasMeLLeHns 4enopTMPOBaHHbIX HapOdoB, rae
YMCNEHHOCTbL crneynoceneHues k cepeanHe 1940-x rr. gocTurana CoTeH Thicad venosek [1. ¢. 23; 5. ¢. 3-4].
Tskenble counanbHO-3KOHOMUYECKE NOCNEACTBUS AenopTauMin NPOCNEeXMBAKOTCA BO BCEX UCCEayeMblX
UCTOYHMKaX. lNepeceneHLpl CTankuBanucb C HEXBATKOW XWMbs, NPOAOBONLCTBUS, MEAWLMHCKON NOMOLLM U
CNOXHBIMM KnMMaTuyeckumm ycnosusmu [1. ¢. 21]. B YsbekuctaHe MHOTME CEMbU NPOXMBANMW B 3eMIISHKaX U
HenpucnocobneHHbIX NOMELLEHMSX, OOHAKO NOCTENEHHO BKIKOYANCh B XO3ANCTBEHHYIO AEATENbHOCTL U pas-
BUTKE CENbCKOro X0351CTBa [3. €. 45-46; 4. . 29-31]. B KaszaxctaHe pexum crneunoceneHns conpoBoxagarncs
XECTKUM aAMUHUCTPATUBHBIM KOHTPOIEM, OrpaHuyeHnem cBobofbl nepeaBkeHns 1 0bs3aTenbHON peru-
cTpauuen nepeceneHues [5. ¢. 10-13].

/cTOuHMKM TaKkke CBMAETENbCTBYIOT O NPOTMBOPEUMBOM Xapakrepe peabunuraumn 4enopTUPOBaHHbIX
HapogoB. lNocne cmeptut . B. CtanuHa 4YacTb orpaHunyeHnin Obina cHata, a B 1957-1958 rr. otaenbHbIM
Hapogam Obinu Bo3BpalLeHbl aBTOHOMUK [1. €. 23-24; 2, ¢. 41-42]. OpHako npouecc peabunutauum octa-
BascCs HEMOMHbIM, 1 OKOHYATENbHOE NPU3HAHWE HE3AaKOHHOCTM AenopTaLui NPOM3OLLAO NULLb B KoHLe 1980-x
[T. NOCNe NPUHATUS AeKnapauun O NOfHOM peabunutauun 4enopTUpoBaHHbIX HapogoB [2. ¢. 41-42]. Tsxe-
INble CoLMarnbHO-9KOHOMMYECKME NOCNEACTBUS AenopTauui NPOCHEXMBATCA BO BCEX UCCNEAYEMbIX UCTOM-
Hukax. MepeceneHLbl CTankMBanmcb C HEXBATKOM XWUbsl, NPOAOBONBCTBUS, MEANULMHCKON MOMOLLUM U TSKe-
INbIMU KNUMaTyeckumm yenosumamu [1. c. 21].

B Y3b6ekucraHe MHOME CemMbW NPOXMBANK B 3EMMSIHKAX U HEMPUCTIOCOBNEHHbIX MOMELLEHUSX, O4HAKO
NOCTENEHHO BKIIOYAINMUCh B XO3ANCTBEHHYIO AEATENbHOCTb U Pa3BUTUE CENMbCKOTO X035CTBA [3. C. 45-46; 4.
c. 29-31]. B KasaxcraHe pexum creLnoceneHns ConpoBOXaasncs XeCTkUM adMUHUCTPATUBHBLIM KOHTPOSIEM,
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orpaHunyeHnem cBobogapl nepeaBukeHns n obszaTenbHoi pernctpaumen nepeceneHuyes [5. ¢. 10-13]. Uctou-
HUKM TaKke CBMAETENbCTBYIOT O MPOTMBOPEYMBOM Xapaktepe peabunurauuy AenopTUPOBaHHLIX HapOAOB.
Mocne cvmeptu W. B. CtanuHa YacTb orpaHuyeHnii bbina cHsta, a B 1957-1958 rr. otaensHbIM Hapodam Bbinu
BO3BpaLLeHbl aBTOHOMUM [1. €. 23-24; 2. ¢. 41-42]. OpHako npouecc peabunutauum ocTaBancs HeMnosnHbIM, U
OKOHYaTenbHOEe NPU3HaHWE He3aKOHHOCTY AenopTaLmii NPoM3oLLIo NuLwb B KoHue 1980-x rr. nocne npuHATUS
AeKnapauuv o NonHow peabunutauum 4enopTUPOBaHHbIX HApOAoB [2. ¢. 41-42].

O0cyxpeHune pe3ynbTaToB

CpaBHUTENbHLIN aHanu3 nokasblBaeT, YTo Y3beknctaH M KaszaxcraH SBNANUCH BaXHbIMUA LiEHTpaMu
pasMeLLeHnst 4enopTUPOBaHHbIX HAPOLOB, OAHAKO BbIMOSHAMM PasHble (DYHKLWW B CUCTEME AenopTaLOHHOM
nonutuki. B Y3bekucraHe nepeceneHuUbl akTUBHO BOBMEKANUCL B CEMbCKOXO3ANCTBEHHOE MPOM3BOLCTBO,
pasBuTUe Mppurauum 1 Xo3saMCTBEHHOE 0CBOEHWE PernoHoB [3. ¢. 29-31; 4. ¢. 42-44)]. KasaxcTaH, HanpoTus,
CcTan OHUM U3 KPYMHEMLUMX LIEHTPOB KOHLIEHTPaLMM CeBEPOKaBKa3CKMX CreLnoceneHUeB u otanyancs Gonee
XECTKMM PEXUMOM agMUHUCTPATMBHOTO KoHTpons [5. ¢. 9-15]. HecmoTps Ha pervoHanbHble 0CoBeHHOCTH,
AenopTauuoHHas nonutuka B 0benx pecnybnukax umena obLyme YyepTbl: BHECYAEOHbIN XapaKTep peLLeHun,
OrpaH1YeHne rpaxaaHCKuX Npa., TSHKESble YCNOBUS MPOXMBAHNS U ANUTENbHbIE NOCNEACTBUS AN AenopTy-
poBaHHbIX HapofoB [1. ¢. 20-24; 2. ¢. 24-25]. BmecTe ¢ TeM [enopTUPOBaHHbIE NOCTENEHHO UHTErPUPOBa-
JIUCb B COLMANbHO-9KOHOMMYECKYHO U KYNbTYPHYHO XM3Hb NMPUHUMAIOLLMX PETUOHOB, YTO HE OTMEHSINIO HaCKb-
CTBEHHOIO XapaKTepa caMoi NONUTUKI NepeceneHus.

3aknoyeHue

[MpoBeaeHHbIN aHanM3 UCTOYHUKOB MOKa3biBaeT, YTo AenopTauun B Y3bekucTaH u KasaxctaH sBisimch
OfHOW U3 BaXKHEMLLMX POPM PenpeccBHON NOSIMTUKMA COBETCKOrO rocyaapctaa. [onutuka npuHyauTensHoro
nepeceneHns covetana KapaTtenbHble, MAEONOrnyeckme 1 X03aMCTBEHHbIE Lieni, a Takke ConpoBoXaanach
OrpaHUyYeHneM rpaxaaHcK1X npaB W XeCTKUM aaMWUHUCTPATMBHBIM KOHTPOMEM. Y3bekucTaH B 1ccrnesyembix
MaTepuanax pacCMaTpuBaETCs Kak pervoH pasMeLLeHns pasnnyHbIX 4enopTUPOBaHHbIX rPynM, akTUBHO BO-
BNeYeHHbIX B XO3AMCTBEHHOE pa3BuTUe pecnybnuku, Torda kak KasaxctaH BbiCTynan KpynHEMWMM LEHTPOM
KOHLIEHTpaLuK CeBEpOKaBKa3CKMX CMeLnoceneHLeB 1 Tepputopuen Hanbosnee KeCTKOrO pexuma cneynoce-
nenwn [1. c. 21-24; 5, c. 3-13].

OBwmmmn yepTamu fenopTaunMoHHON NOUTUKA B 0Benx pecnybnunkax SBnanncb BHeCyaebHbIN xapak-
TEP PELUEHWN, TSKENble couuanbHO-ObITOBbIE YCNOBUS W ANUTENbHbIE NOCNEACTBUS AN AENOPTUPOBAHHbIX
HapomdoB [2, ¢. 24-25; 5, ¢. 10-15]. WUccnepoBaHne nogTeepkaaeT, YTo Aenoptauun npeactaBnsanu cobon
CUCTEMHbI1 MEXaHWU3M roCyAapCTBEHHOMO HaCUNS, NOCNEACTBIUS KOTOPOrO COXPaHSANMNCL Ha NPOTSKEHUN fe-
CATUNETUN.
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YIIK 338.48:332.1(575.3)

TYPUCTCKAA OTPACG/Ib B CUCTEME
PErMOHAJIbHOT 0 3KOHOMWYECKOI 0
PASBUTNA PECITYBJINKA TAIDKUKUCTAH

ABJIATIAMOB AB1UPAXMOH

K.9.H.,[OLEeHT
MexayHapoaHblil YHUBEPCUTET TyprU3Ma W NpeanpuHUMaTenbCTBa TamkUKMCTaH

AHHOTaumA. B cTatbe paccMaTpuBaeTCs ponb TYPUCTCKOIA OTPacnu B PerMoHanbHOM 3KOHOMUYECKOM pasBu-
Tum Pecnybrnuku TamkukuctaH. MokasaHo, YTo Typu3M CnocOBCTBYET pasBUTMIO TPaHCMOpPTa, FOCTUHUYHOMO
BusHeca, 0BLLECTBEHHOTO NUTaHKS, TOPTrOBIK, PEMECEN 1 Manoro npeanpuHumatenscrea. Ocoboe BHUMaHWE
YOENEHO  MPUPOLHO-PEKPEALMOHHOMY,  UCTOPMKO-KYNIbTYPHOMY,  3KOMorMyeckomy 1 nevebHo-
0300POBMTENBHOMY MOTEHLMany pernoHoB cTpaHbl. OTMeYeHbl OCHOBHbIE MPO6NEMbI pa3BUTUS Typuama: He-
[0CTaTOMHAs MHApAcTPyKTypa, crnabas TpaHCMOpTHas LOCTYNMHOCTb, CE30HHOCTb CMpOca, HEXBATKa KBamnu-
(OMLMPOBaHHBIX KaapoB W OrpaHNYeHHOe NPOABWKEHNE TYPUCTCKMX NPOAYKTOB. MpeanoxeHbl HanpaBneHus
MOBLILLEHMS PO TypKU3ma B YCTONYMBOM Pa3BUTUN PEMVIOHOB TamkuKuCTaHa.

KnioueBble cnoBa: Typu3Mm, pervoHanbHas 9KOHOMMKA, TaKWMKUCTaH, TYPUCTCKME PECYpPCbl, YCTOMYMBOE
pasBuUTUE, MH(PACTPYKTYPA, 3aHATOCTb.

TOURISM INDUSTRY IN THE SYSTEM OF REGIONAL ECONOMIC DEVELOPMENT OF THE REPUBLIC
OF TAJIKISTAN

Abdalimov Abdirakhmon

Abstract. The article examines the role of the tourism industry in the regional economic development of the
Republic of Tajikistan. It is shown that tourism contributes to the development of transport, hotel business, ca-
tering, trade, crafts and small business. Special attention is paid to the natural, recreational, historical, cultural,
ecological, and health-improving potential of the country's regions. The main problems of tourism development
are noted: insufficient infrastructure, poor transport accessibility, seasonality of demand, lack of qualified per-
sonnel and limited promotion of tourist products. The directions of increasing the role of tourism in the sustain-
able development of the regions of Tajikistan are proposed.

Keywords: tourism, regional economy, Tajikistan, tourism resources, sustainable development, infrastructure,
employment.

BBepeHue

B cOBpEMEHHbIX YCNOBMSAX TYpUCTCKAs OTPACTb CTAHOBUTCS OOHUM M3 3HAYMMbIX (DaKTOPOB CoLpasb-
HO-3KOHOMUYECKOTO Pa3BUTUS TeppuTopuiA. TYpu3M Henb3s paccmaTpuBaTh TOMbKO Kak cepy oTabixa, Mmy-
TELECTBUN 1 focyra. Mo CBOE 9KOHOMUYECKOM NPUPOLE OH NPeACTaBnsieT COOOM COXHY MEXOTPacneByto
CUCTEMY, CBSI3aHHYIO C TPAHCMOPTOM, FOCTUHUYHBIM BU3HECOM, OOLLECTBEHHBIM MUTAHWEM, TOPrOBEN, KyIlb-
Typou, 0bpa3oBaHMEM, CTPOUTENBCTBOM, CENMbCKIM XO3AICTBOM U CCHEPON YCTYT.

Ona Pecnybnukn TampkukucTaH passuTie Typusma umeeT ocobyto akTyanbHocTb. CTpaHa obnagaet
3Ha4NUTESTbHBIM MPUPOLHBIM, UCTOPUYECKUM U KyNbTYPHbLIM MOTEHLMAIIOM: FOPHLIMU NaHALadTamu, 03€pamu,
MUHepasbHbIMU UCTOYHUKAMU, apXEOSIOTMYECKUMU NaMATHUKAMU, PEBHUMMU ropoAamu, Tpaauumsmm rocte-
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npuumcTBa 1 6oratbiM HemaTepuanbHbiM HacnegueM. Kak otmevaet A. lagosoga, TamkukuCTaH SBNsieTCs
CTpaHom ¢ BoraTon uCTopueit 1 npuBnekaTeNbHbIMU TYPUCTCKUMU BO3MOXHOCTSMM, YTO CO3AAET OCHOBY ANS
(hopMMPOBaHUS KOHKYPEHTOCMOCOBHOrO TypucTCKOro npogykTa [9, ¢. 39].

AKTYyanbHOCTb TeMbl YCUNWUBAETCS TakKe COBPEMEHHbIMW CTATUCTUYECKUMU JaHHbIMUW. [10 MHPOpMa-
Un AreHTcTBa no cratuctuke npu MpesungeHte Pecnybnukn TamkukuctaH, B 2025 rogy CTpaHy nocetunu 2
MIH 104,7 TbIC. NHOCTPaHHbIX rpaxgaH, 4to Ha 31,3% 6onbLue No CpaBHEHMIO C NPEeabIAYLLMM FOAOM; U3 HUX
1 MrH 784,4 Tbic. yenoBek ObinM OTHECEHbI K KATErOPUM TYPUCTOB MO METOAONOMN BCeMUpHON TYpUCTCKOM
opraHusaumm [12]. 3T AaHHblE MOKa3bIBAOT, YTO TYPUCTCKUA NOTOK CTAHOBUTCS 3aMETHbIM (PAKTOPOM 3KO-
HOMWYECKOI aKTUBHOCTM U MOXET OKa3blBaTb NPSMOE BNUSHWE Ha pasBUTUE PErYIOHOB CTPaHbI.

Llenb ctatby 3akntodaeTcs B onpeaeneHn ponn TypucTCKoM OTpacnu B CUCTEME PErYOHANbHOTO 3KO-
HOMMYeckoro pa3suTus Pecnybnukn TamKukMCTaH U BbISIBNIEHUM OCHOBHbIX HanpaBreHW NOBbILEHNS €€
9KOHOMMYECKON 3h(HEKTUBHOCTM.

MeToLoNornYecKkyio OCHOBY CTaTbM COCTaBMAKT HayYHblE TPYAbl OTEYECTBEHHBIX U 3apyBeXHbIX MC-
cnegosartenei B 061acT 3KOHOMUKMA Typu3ma, opraHusauuy TYpuCTCKoro obenyxusanns, reorpacoum Typus-
Ma 1 pernoHanbHoro pa3sutis. B paboTe 1cnonb3oBaHbl METOAb! TEOPETUYECKOTO aHann3a, CPaBHUTENBHOMO
06006LeHNs, CUCTEMHOO NOAX0AA, a TakKe dNEeMEHTbl SKOHOMUKO-TTOMYECKOro aHanumsa.

TeopeTnyeckyto 6a3y uccnegosanus coctasunm pabotsl A. Abayanumosa n M. U. Koamposon, P. Ab-
pyracpdopa, M. A. Asumosoir, M. WN. Koguposoit n M. 3. Asnsoson, A. K0. Anekcanaposoi, A. B. babkuHa,
/. T. banabaHosa, B. C. boronto6osa, B. Opnosckon, A. agosoga, A. A. Inywko un A. M. CasblkuHa. Takxe
ncnonb3oBaHbl nonoxeHus 3akoHa Pecnybnukn Tapkuknctan «O Typusmey, CTpaTterum passutus Typusma B
Pecnybnuke TamkukuctaH Ha nepuog o 2030 roga v cTaTucTUyeckne Matepuanbl AreHTCTBa no CTaTucTuke
npw lNpeangente Pecnybnukn TamkukucTaH.

Typu3am UMeeT BaXHOE 3Ha4YeHWe Ans pervoHanbHON 3KOHOMMKM, MOCKOSbKY ero pasBuTie co3gaét nps-
MbI€ 1 KOCBEHHblE 3KOHOMMYECKME apdekTbl. [psaMOoN adhdekT NposBNSETCS B JOXOAAX OT pasMeLLeHus Typu-
CTOB, MUTaHMS, SKCKYPCUI, TPAHCTIOPTHBIX YCYr, BXOAHbLIX 6UNeToB, NPoAaxu CyBEHMPOB 1 OpraH13aLmm Mepo-
NpuATUA. KOCBEHHBIN 3PdEKT BbIpaXaeTcs B pasBUTUM CMEXHBIX Cdep: CTPOMTENLCTBA, TOProBIM, CEMNbCKOrO
X034ICTBA, PEMECIIEHHOIO NPOM3BOACTBA, CBA3W, (PUHAHCOBLIX YCIYT 1 MHPOPMALMOHHBIX TEXHOSOTMHA.

A. Abgyanumos n M. /. KogupoBa paccMaTpuBatoT SKOHOMMKY Typu3Ma Kak CUCTEMY OTHOLLIEHMWI, CBSI-
3aHHbIX C (POPMMPOBAHMEM TYPUCTCKOrO MPOAYKTa, CPOCOM, NPEAnoXeHneM, Joxodamu, 3aTpatamn u ag-
(HEKTMBHOCTBIO UCMOMNb30BaHNA pecypcoB [1, ¢. 45]. laHHbIn noaxon 0COBEHHO BaxeH Ans per1oHoB Tamku-
KMCTaHa, rae Hanuume TYpUCTCKUX PECYPCOB eLLE He 03HaYaeT aBTOMATUYECKOrO NOMy4YEHNS! SKOHOMUYECKON
BbIroabl. Pecypc gomkeH BbiTb BKMIOYEH B XO35MCTBEHHbIN 0O0POT: K HEMY A0MkHa ObiTb 0becneveHa aopo-
ra, cepsuc, 6e3onacHoCTb, MHHOpPMaLMS, peknama 1 ynpasnieHyeckas NogaepxKa.

/. T. bBanabaHoB NOAYEPKMBAET, YTO 3KOHOMMKA TYpU3Ma CBSI3aHa HE TOMbKO C NPOAAXEN TYPUCTCKUX
YCIyr, HO W C OLEHKON 3PheKTUBHOCTM, NPUOBINK, MHBECTULMIA U NPeanpUHAMATENbCKON akKTUBHOCTH [7, C.
64]. CnegoBaTenbHO, TYpUCTCKast OTpacib MOXET PaccMaTpuBaTbCs Kak WHCTPYMEHT aKTMBM3aLMM peruo-
HanbHoro 6usHeca, 0COBEHHO B Tex paioHaXx, rae NpOMbILIEHHOE NPOM3BOLCTBO Pa3BUTO OrPaHUYEHHO, HO
NMEITCS NPUPOAHBIE, KyNbTYPHbIE U PEKPEALIMOHHbIE PECYPChI.

B. C. Boronto6os 1 B. Opnosckas ykasbiBatoT, YTO Typu3M NpeacTaBnsieT cobon SKOHOMUYECKYHO CU-
CTEMy, BKITOYALOLLYO MPON3BOACTBO, pacnpeaenexne, obMeH 1 notpebnexne Typuctckux yenyr [8, ¢. 30]. 3t1o
03HayaeT, YTO PErMoHanbHbIA TYPU3M He MOXET pa3BMUBaTbLCS M30MPOBaHHO. OH 3aBUCUT OT COCTOSIHUA 40-
por, roCTMHUL, 06BEKTOB NUTaHUS, kKagpoBoro obecneyeHus:, kayectsa 0bCnyxmBaHNs, ypoBHsS Be3onacHOCTH
W MHPOPMALMOHHOO NPOABKEHUS.

Typuctckuin noteHuman Pecnybnuku TagkukucTaH UMeeT BbIPaXeHHbIN PervoHarbHbIA XapakTep.
Kaxgblh pervoH ctpaHbl obnagaet CoBCTBEHHbIMM pecypcamu, KOTopble MOryT ObiTb MCMOMb30BaHbI ANs
(hOpPMMPOBaHUS CAMOCTOSTENBHbBIX TYPUCTCKUX MPOLAYKTOB.

F'opHo-bapaxwaHckas aBTOHOMHas 06nacTb pacnonaraeT 3Ha4YUTeNbHbIMWA BO3MOXHOCTAMM ANs pas-
BUTWSI TOPHOrO, 9KOMOMMYECKOro, MPUKIIOYEHYECKOr0 W 3THOKYMbTYPHOTO Typusma. [lamup, BbICOKOTOPHbIE
MapLUpyTbl, NPUPOAHbIE NaHALWAQTLI M TPAAMLMOHHAS KynbTypa MECTHOrO HaceneHns Co34akT YCoBus Ans
NPOABMXEHUS Per1oHa Kak yHUKanbHOro HanpaBieHus MexayHapoaHoro Typusma.
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Corpuitckas obnactb obnagaet 6oraTbiM UCTOPUKO-KYNbTYPHBIM W PEKPEALMOHHBIM MOTEHLMAmNOM.
XymxaHa, McrapasLaH, lNeHmMKMKEHT, CaHaTOPHO-KYPOPTHBLIE 30HbI, PEMECTEHHbIE LEHTPbI W KyNbTYpHbIE
Tpaguuuy NO3BONSIOT Pa3BMUBATL KyrbTYpPHO-NO3HABATENbHBIN, Ne4YebHO-0300POBUTENBHDINA, rAaCTPOHOMMUYE-
CKUA 1 COBBITUAHBIN TYPU3M.

XaTnoHckas obnactb UMeeT 3HauuTENbHbIE BOSMOXHOCTU [N UCTOPUKO-KYNbTYPHOTO, PENUTMO3HOTO,
arpapHoro 1 JKOmorM4eckoro Typuama. Apxeonornyeckme 06beKTbl, NAMATHUKA UCTOPUN, CENbCKNe TEPPUTO-
pUM U TPAANLMOHHBIE (DOPMbI XO3ANCTBOBAHUSA MOTYT CTaTb OCHOBOW A8 Pa3BUTUS CENbCKOro M aTHorpadu-
4eckoro Typusma.

PaioHb! pecnybnnkaHckoro nogYnHeHuns, Bkoyast Bapaob, Pomut, ®aHckue ropbl v apyrie NpupoaHo-
peKpeaLyoHHble TeppuTopun, 06NaaatT BbICOKUM NOTEHLMANOM A1 KpaTKOCPOYHOrO OTAbIXa, 3KOMornde-
CKOro Typu3Ma, CEMENHOrO Typu3Ma 1 0340POBUTENbHBIX MApPLUPYTOB.

Fopoa [ywaHbe BbINOMHAET YHKLMIO agMUHUCTPATUBHOTO, AENOBOrO, 06pa3oBaTENbHOrO, KYNbTYPHO-
0 1 TPAHCMOPTHOMO LieHTpa Typuama. VIMeHHo Yepes cTonuuy 4acto hopMUpyeTcs NepBoe BrevatneHue
WHOCTPaHHbIX TYPUCTOB O CTpaHe. [103TOMy pa3BuTHe rOPOACKOro Typuama, AenoBbIX MEPONPUATUN, BbiCTa-
BOK, FOCTUHWYHON MHEPACTPYKTYPbl U SKCKYPCUOHHBIX nporpamMM B [lywaHbe nMeeT npsiMoe 3HaveHue Ans
NPOABWXEHUS PervoHasbHbIX MapLLPYTOB.

CornacHo 3akoHy Pecnybnuku Tampkukuctan «O Typusmey, TYPUCTCKUE PECYPChI BKITHOYAOT MPUPOSHO-
KnUMaTuyeckne, pekpeaumoHHble, no3HaBaTesbHble, BbITOBbIE, TEXHOMEHHbIE 0OBbEKTb, a Takke OOBEKTb
NPUPOAHO-0340POBUTENBHOIO, KYIbTYPHO-UCTOPUYECKOTO W NaNOMHUYECKOrO Hacneausi, KoTopble npusneka-
toT BHUMaHuWe Typuctos [13]. Takoe onpeaeneHne NO3BONSET paccMaTpyUBaTh TYPUCTCKUIA NOTEHUMAN perno-
HOB TafXuKMCTaHa He Y3KO, a KOMNIEKCHO — KaK CoveTaHue mpupodbl, KymnbTypbl, UCTOPWW, CEpBUCa U XO-
39MCTBEHHON LeATENbHOCTL.

OfHWM U3 KITHOYEBbIX YCMOBUIA NPEBPALLEHUS TYPUCTCKUX PECYPCOB B peasbHblil 3KOHOMUYECKUIA pe-
3ynbTaT sBnseTcs HpacTpykTypa. [axe cambii NpuBreKkaTenbHbIA NPUPOAHBIA UK UCTOPUYECKUIA OOBEKT
He MOXeT CTaTb MOSTHOLEHHLIM TYPUCTCKM MPOAYKTOM, €CA OTCYTCTBYIOT AOPOrK, TPAHCMOPTHas AOCTYnM-
HOCTb, CaHUTapHbIE YCMOBUS, FOCTUHULIBI, YKa3aTenu, MH(hopMaLMOHHbIE MyHKTLI 1 6e30MacHOCTb.

P. ABayradcpop OTMEYaET, YTO TPAHCNOPT SABNSAETCS BaXHEMLLEN NOACUCTEMOMN PbIHOYHON SKOHOMUKM,
obecneynBaroLLeit ABKEHNE HACeNeHNs, ToBapoB 1 ycnyr [2, ¢. 18]. B Typuame 3HayeHue TpaHcnopTa eLwé
BblILUE, MOCKOMbKY TYPUCTCKWA NPOAYKT NOYTK BCerga CBs3aH C nepemelleHnem. Ecnv pervoH TpygHogocTy-
MeH, pacxodbl Typucta BO3pacTalT, NPOJOMKMTENbHOCTb MOe3aKU YBENWYMBAETCS, a NpUBReKaTeNbHOCTb
HanpaBneHMs CHKAETCA.

TpaHcnopTHas [OCTYNHOCTb OCOBEHHO BaXHa NS FOPHbIX, CENbCKUX W MPUrpaHnYHbIX paroHoB Ta-
[KUKCTaHA. B aTuX TEpprUTOpMsX 4acTo cocpenoToueHb! Hanbornee LieHHble TYPUCTCKUE pecypebl, OAHAKO MX
NCNOSb30BaHWe OrPaHNYMBAETC COCTOSIHUEM [OPOr, HEAOCTAaTKOM OBLLECTBEHHOTO TpaHCnopTa, OTCYTCTBU-
€M TYPUCTCKOI HaBMrauum 1 crnabomn NorucTYeCKoi OpraHm3almen MapLIpyToB.

Hapsigy ¢ TpaHCNoOpTOM BaXHOE 3Ha4eHue UMeeT kadecTBo obenyxmueanus. M. A. Asumosa, M. . Ko-
avposa u M. 3. A3u30Ba MOOYEPKMBAIOT, YTO OpraHM3auns obCnyXuBaHWS BRMSET HA YAOBMETBOPEHHOCTL
notpebutens, 4oBepue K ycrnyram 1 noBTOpHOe obpatueHne KnmeHToB [3, ¢. 153]. B pernoHansHom Typusme
9T0 0COBGEHHO BaXKHO, MOTOMY YTO TYPUCT OLEHWMBAET He TOMbKO NMPUPOZY WK UCTOPUYECKUI OBBEKT, HO 1
BECb MyTb: BCTPEYY, pa3MeLLeHure, NuTaHne, aKCKypcuo, 6e30nacHOCTb 1 OTHOLLEHME NPUHUMAOLLEN CTOPO-
Hbl.

TypucTckas oTpacnb cnocobHa okasblBaTb MHOFOCTOPOHHEE BO3LENCTBIE HA 3KOHOMUKY PeroHoB. Bo-
nepBbiX, OHA CO3L4AET HOBble paboune mecta. ATO 0COOEHHO BaXHO ANS CeNbCKUX W FOPHbIX ParoHOB, rae
BO3MOXXHOCTM 3aHATOCTU HaceneHust orpaHnyeHbl. Typuam gaét paboty rugam, BOQUTENSM, agMUHUCTPATO-
paM rocTUHUL, NoBapaM, peMecneHHUKaM, hepmepam, SKCKYpCcoBO4aM M CrieumanucTam no opraHusauyum
MEPONpPUATHIA.

Bo-BTOpbIX, TYpu3M CTUMYNUPYeT pa3BUTUE Manoro U CpeaHero npeanpuHumarenscrsa. [ocTeBble
[0Ma, ceMeiHble kade, peMecneHHble MacTepckue, CyBEHUPHbIE NaBK1, (hepMepcKue X03aNCTBa U TpaHC-
MOPTHbIE YCNYr MOTYT CTaTb MCTOYHMKOM A0XOAA AN MECTHOTO HaceneHus. 310 AenaeT Typu3M He TOMbKO
OTPacrbi 3KOHOMUKM, HO M MEXAHWU3MOM MOBbILLEHWS YPOBHS XMU3HU B PETUOHAX.
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B-TpeTbux, Typuam cnocobCTBYET COXpaHEHMO KynbTypHOrO Hacneaus. Korga TpaauumoHHble peméc-
na, HaLuMoHanbHas KyxHsl, Npa3gHukW, My3blka, apxuTekTypa 1 obblyan CTaHOBSATCS YaCTbi TYPUCTCKOMO Npo-
AYKTa, OHW MOJMYYalT HEe TOMbKO KYNMbTYPHYH, HO U 3KOHOMUYECKYK LIEHHOCTb. 34eCh MPOLUSIoe He MpocTo
XPaHUTCA B NaMSATU — OHO HaumHaeT paboTatb Ha OyayLuee permoHa.

B-4eTBEpTLIX, pa3BuTUE TypKU3Ma MOBLILLIAET MHBECTULMOHHYIO NPUBNEKATENBHOCTL TEPPUTOPUI. Tawm,
roe nosBnsoTCS TYPUCTCKME MOTOKM, BO3HMKAET NOTPeBHOCTL B rOCTMHMLAX, AOPOrax, kade, TOproBbiX 00b-
eKTax, 3KCKYPCWUOHHbIX yCryrax, LpoBbIX cepaucax W brnaroyctporcTse. IT0 CO3OAET YCrnoBus ANns npu-
BNEYEHWS KaK rocyaapCTBEHHbIX, Tak U YaCTHbIX MHBECTULIMIA.

HanpaBeneHue BAUAHUA JKOHOMMYeCKOoe 3Ha4YeHue A8 peruoHa

PasBuTre rocTUHUYHOro B13Heca PocT noxonoB OT pa3MelleHNs TYpUCTOB, co3haHune paboymx mect
O6LecTBEHHOE MUTaHNe Monaepxka MeCcTHbIX Kadhe, pecTOpaHoB, NPon3BoANTENe! NPOAYKTOB
TpaHcnopTHble ycnyri YBennyeHune cnpoca Ha NepeBo3KK, pa3BUTUE JOPOXHON MHBPACTPYKTYPbI
PemecneHHoe Npor3BoACTBO Mponaxa CyBEHNPOB, COXPaHEHMe HAapOAHbIX MPOMBbIC/IOB

Cenbckuil Typusm JononHuTENbHbIE JOXObl CENbCKOMO HaceneHns

JKCKYPCUOHHbIE YCY K dopMupoBaHMe 3aHATOCTW ANA TMA0B W CNeLnaNucToB Mo KynbType
CobbITUAHbIN TYpU3M [puBneyeHme TypucToB Yepes hecTrBaNM, NPasLHUKA U Ae0Bble MepPOnpUATHS
WHBecTuu MM CTpouTeNbCTBO MOCTUHULL, 30H OTAbIXa M 06bekToB cepBuca

Puc. 1. BnnsiHme TypuCTKOW OTpacnu Ha perMoHanbHoOe 3KOHOMUYECKOe pa3BuTHe

Kak BugHO 13 Tabnuubl, Typuam OpMUPYET HE OAMH, @ HECKOMbBKO KaHaroB 3KOHOMMYECKOTO BINSIHUS.
[MoaToMy ero pasBuTME JOMKHO paccMaTpuUBaTbCs B CUCTEME PErvoHarbHOM MOMUTUKK, @ He Kak OTAesbHas
cthepa obcnyxmBaHus.

HecMoTps Ha 3HauMTeNbHbIA MOTEHUMan, TypucTckas oTpachb B pernoHax Pecnybnuku TagxukuctaH
cTankveaeTcs ¢ psgom npobnem. MNepeas npobnema cBsizaHa ¢ HEAOCTATOYHON MHPACTPYKTYpHOM obecne-
YEeHHOCTbI0. BO MHOMX NepCnekTMBHLIX paiioHax He XBaTaeT rOCTUHML, CPEAHETO YPOBHS, CaHUTaPHbIX 0Obek-
TOB, TYPUCTCKMX yKa3aTenem, MHOPMALMOHHBIX LIEHTPOB, 6E30MacHbIX MapLLpyTOB W NYHKTOB MEAMLIMHCKOM
MOMOLLM.

Brtopas npobnema — Ce30HHOCTb TYPUCTCKOrO Crpoca. 3HaunTeNbHAs YacTb TYPUCTCKMX MOTOKOB NpK-
XOAMTCS Ha BECEHHE-NETHWU Nepuoa. B 0CeHHe-3UMHII Ce30H MHOTE MapLUPYThl MCMOMb3yHTCA crabee, YTo
CHIKaeT CTabunbHOCTb A0XOA0B NPeAnpUHAMATENEN 1 OrpaHNYMBAET NOCTOSHHYO 3aHATOCTb HACeNeHus.

TpeTbst npobnema — HegocTaTOMHas NOAroToBKa kagpoB. COBPEMEHHbIN Typuam TpebyeT cneumanu-
CTOB, BMafetoLLMX MHOCTPaHHbIMU Si3blkaMu, LUGPOBLIMIA TEXHOMOMAMM, HaBbIKaMi CEPBICA, SKCKYPCUOHHON
[EeATENbHOCTH, MapKeTUHra 1 ynpaBneHus kayectBoM. bes npodeccnoHanbHbIX kagpoB aaxe boratbin Ty-
PUCTCKMIA PECYPC MOXET OCTATbCA HA YPOBHE KPACUBOW AEN.

YetBépTas npobnema — cnaboe npoaBMKEHNE PErMoHanbHbIX TYPUCTCKUX NPoayKToB. MHorve Teppu-
Topun TamkukucTaHa obnagatoT yHUKanbHbIMK pecypcamm, OOHaKo HeAO0CTaTOYHO NpeacTaBneHbl B Uudpo-
BOM NPOCTpaHCTBE. TYPUCT CErogHs CHavana BUAWT MapLUPYT B MHTEPHETE, YNTaeT OT3bIBbl, CMOTPUT (HOTO-
rpacun, CpaBHUBAET LiEHbI U TOMbKO MOTOM MPUHUMAET PELLEHNE O NOE3AKE.

MsTas npobnema — HegoCTaTOMHAs KOOPAWHALMS MEXAY Y4aCTHUKaMKU TYPUCTCKOrO pbiHKa. [ocyaap-
CTBEHHbIE OpraHbl, Bu3Hec, obpasoBaTenbHbIE YYPEXAEHUS, MECTHble COOBLLECTBA U WHBECTOPbI LOMMKHbI
[EeCTBOBATL COrMacoBaHHO. Typuam — 3T0 Lienoyka. Ecnm B Heit cnaboe 0aHO 3B€HO, CTpaaaeT BeCb MapLL-
PyT.

B Crpaterun pa3sutua Typusma B Pecnybnuke TapkukucTtan Ha nepuog 4o 2030 roga noguépkusaeT-
sl He0BX0AMMOCTb HOPMUPOBAHUS MHCTUTYLIMOHAMbBHBIX OCHOB Pa3BUTHS OTPACIA, COBPEMEHHOM TYPUCTCKOM
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WHPACTPYKTYPbI, NPOABMKEHUS TYPUCTCKOMO MOTEHLMAna CTpaHbl W MOBLILEHUS KayecTBa 0OCMyXMBaHMS
[14]. 310 nokasbiBaeT, 4TO NPO6MEMbI PErMOHaNbLHOrO TypaMa 0CO3HAKTCS Ha YPOBHE rocyAapCTBEHHO No-
TIUTUKW, HO X NPaKTUYECKoe peLLeHne TpebyeT CUCTEMHOMN 1 NOCNeaoBaTeNbHOM paboThl.

[nsa ycunenns Bknaga TYPUCTCKOW OTPACHM B PErMoHanbHOE SKOHOMMYeckoe passuTue Pecnybnmku
TapKuKk1CTaH LenecoobpasHo BblLENNTb HECKOSbKO MPUOPUTETHBIX HAaNpaBIEeHN.

[NepBOe HanpaBreHne — pasBuUTUE PErnoHanbHbIX TYPUCTCKUX KrnacTepoB. KnacTepHblid nogxon nos-
BONSET 06bEANHUTD FOCTUHULIbI, TPAHCTIOPTHBIE KOMMAHWK, SKCKYPCUOHHbIE BIOPO, PEMECNEHHUKOB, depMep-
CKME X0351CTBA, KyNbTypHble 00bekTbl, 0bpa3oBaTenbHble YYPEXAEHNS U OpraHbl MECTHOW BRacTu. Takow
Noaxo4 AenaeT TYPUCTCKU NPOAYKT Gonee LienoCTHbIM U KOHKYPEHTOCMOCOBHBIM.

BTopoe HanpaBneHne — MoBbILLEHWE TPAHCMOPTHON AOCTYMHOCTM TYPUCTCKUX TeppuTopuin. Heobxo-
AMMO YnyyliaTb AOPOM K NPUPOAHBIM U UCTOPUYECKMM OObeKTaMm, pasBuBaTb TYPUCTCKYHD HaBUraLmio, Co-
3AaBaTb NapKOBOYHbIE 30HbI, OCTAHOBOYHbIE NYHKTbI, MHGOPMALMOHHbIE Tabro n B6e3onacHble MapLUpyThI.

TpeTbe HanpaBneHme — LMQPOBKU3ALMA PerMoHansHOro Typuama. Kaxabld permoH JOmKeH UMETb Co-
BpeMeHHoe LM poBoe NpeacTaBneHne: KapTbl MapLUpyToB, doTorpadum, onucaHns 06beKTOB, KOHTaKTbI I1-
[0B, TOCTWUHWLbI, LEHbI, KaneHoapb MEeponpuaTU, BO3MOXHOCTb OHMaiH-6poHMpoBaHus. Bes umdgposoro
NPOABWKEHWS TYPUCTCKUI NPOAYKT CErOAHS MOYTU HEBUAWM NS PbiHKa.

UeTBEPTOE HanpaBrieHne — pasBUTUE BHYTPEHHErO TypuaMa. BHYTPEHHMI TYPUCTCKUA CNPOC MOXET
CTaTb YCTONYMBOW OCHOBOW ANSi PErMoHarnbHON SKOHOMUKU. OTO OCOBEHHO BaXHO B YCIOBUSIX BHELUHUX Kpu-
31COB, KOrga MexayHapoaHble TYPUCTCKUE MOTOKMU MOTYT CHKATLCS.

[aT0€ HanpaBneHue — NOArOTOBKA KaApPOB. TypuaM AEPKUTCS He TOMbKO Ha MPUPOAHBIX pecypcax, HO
W Ha ntoasx. Mma, BoauTerNb, adMUHACTPATOP, NOBApP, 9KCKYPCOBOA, MEHEMKEP MapLLpyTa — BCE OHW (hOpMU-
PYIOT Ka4yecTBO BreyatneHns. [oaToMy NoarotoBka KagpoB AOSMKHA CTaTb YaCTbi0 PErMOHanbLHOM CTpaTerum
pasBUTUS Typu3ma.

LLlecToe HanpaBneHne — nogdepkka mManoro GusHeca W MecTHbIX coobulecTt. [Joxogsl OT Typuama
[OMKHbI OCTaBaTbCA B pernoHax. s aToro BaxHO nogaepxuBath rocTeBble JoMa, CeMeiHble kade, peMec-
INeHHble MacTepckie, hepMepckie NPOAYKThI, HALMOHANBHYHO KYXHIO 1 MECTHbIE 3KCKYPCUOHHBIE YCIyry.

CeabMoe HanpaBneHne — JKonornyeckast ycTonynBoCTb. POCT TYpUCTCKUX NOTOKOB 6€3 3KONOrnyecko-
[0 KOHTPOMS MOXET NPUBECTM K 3arpsS3HEHNIO NPUPOAHDBIX 30H, NEPErpy3ke MapLLPYTOB W YXYALIEHUIO COCTOS-
HWA pecypcos. MoaToMy pa3BuTUe TypuaMa LOSPKHO COMPOBOXAATLCA YNpaBfeHMEM OTX0Aamu, KOHTPONeM
TYPUCTCKON HarpysKku 1 3KOSNOrMYECKUM MPOCBELLEHNEM.

Takum 06pa3om, TypucTCKas OTpachb SBMSETCS BaXHbIM 31IEMEHTOM PETMOHANBHOTO 3KOHOMUYECKOrO
pa3sutna Pecnybnuku Tampkukuctan. OHa cnocobHa hopMmpoBaTh 4OX0AbI, Co3naBaTh paboune mMecTa, pas-
BMBATb Marblit BU3HEC, CTUMYNMPOBATL WH(PACTPYKTYPHbIE M3MEHEHUS, NOBbIWATL WHBECTULMOHHYK Npu-
BNeKaTenbHOCTb TEPPUTOPUIA M COAECTBOBATb COXPAHEHMIO KYNbTYPHOrO Hacneaus.

BMmecTe ¢ Tem Hanuune TypUCTCKMX pecypcoB camo no cebe He obecneymBaeT SKOHOMUYECKOro pe-
3ynbTata. [Ans npeBpalleHus noTeHumana B peanbHblil 4oXog Heobxoaumbl JOporu, cepeuc, kaapbl, 6es-
0MNacHOCTb, UMMPOBOE NPOABUKEHNE, MHBECTULMN U 3PGEKTUBHOE ynpaBreHue. IMeHHO NoaToMy TypucT-
ckasi 0Tpacrb JOMKHA paccMaTpUBaTbCS Kak YacTb KOMMIEKCHOM peroHanibHON SKOHOMUYECKON MOSUTUKA.

Pecnybruka TamkukucTaH MEET BCe NPeanoChINiki AN Pa3BUTUS KOHKYPEHTOCNOCOBHOMO perMoHasb-
Horo Typuama. OfHako rnaBHas 3agada COCTOUT B TOM, 4TOBbI NepenTh OT 0bLLiero onucaHns noTeHuuana K
CO30aHN0 KOHKPETHbIX TYPUCTCKMX MPOAYKTOB, MapLLPYTOB, KNAcTepoB 1 CEPBUCOB. TOMbKO B 3TOM Chy4ae
TYPWU3M CMOXET CTaTb He LOMOSIHUTESbHbIM, a AeACTBUTENBHO 3HAYUMbIM (DaKTOPOM YCTOMYMBOTO Pa3BUTUS
PErvoHOB CTPaHb!.
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BANAHVE MEXOYHAPO[HbIX CAHKLIMM HA
TAMOXXEHHOE PET'YJINPOBAHUE 1
BHEILIHE3KOHOMWYECKYH AEATENbHOCTD

TOHKOHOT BUKTOPWA BNAANMWPOBHA

K.3.H., OOLEHT
OrbOY BO «l'ocygapcTBEHHBIN MOPCKOM YHUBEPCUTET UMEHM agmupana .0.Ywakosay

AHHoTaums. B cTaTbe nccnepyetcs BnMsHUE MEXOYHApPOAHbIX 3KOHOMWUYECKUX CaHKLMIA Ha CUCTEMY TaMo-
XEHHOTO PEryrMpoBaHNs U BHELUIHESKOHOMUYECKYHO AeSTeNbHOCTb rOCYAapCTB B COBPEMEHHBIX yCnoBusx. Ha
OCHOBE aHasnn3a TEOPEeTUYECKMX KOHLIENLUMIA U IMIUPUYECKUX LaHHbIX BbISBMNEHbI MEXaHU3Mbl TpaHchopma-
LN TAMOXXEHHOTO PerynupoBaHus nog CaHKLMOHHbIM JaBMNEHNEM, PAacCMOTPEHbI afanTaLWoHHble cTpaTeriu
CyObEKTOB BHELUHEIKOHOMUYECKON AeATenbHOCTU. MokasaHo, YTO CaHKUMOHHbIE OrpaHMYeHns (PopMUpyT
YCTONYMBbIE CTPYKTYPHbIE CLOBUMM B TOProBO-9KOHOMUYECKWX MOTOKAX, CTUMYNMPYS MEPeopUEHTaLMI0 3KC-
NOPTHO-MMMOPTHBIX ONepaLui, pa3BuUTe NapannenbHoro UMnopTa 1 yrnybreHne peroHanbHoro COTPYAHM-
yecTBa. [peanoxeHbl aBTOPCKME pekoMeHAaLuy Mo COBEPLUEHCTBOBAHUIO TAMOXEHHON NOSIUTUKA B YCIIOBUSX
CaHKLIOHHOMN Harpy3ku.

KntoyeBble cnoBa: MexayHapOAHbIe CaHKUMKM, TAMOXEHHOE PEerynmpoBaHue, BHELUHESKOHOMUYECKas fest-
TEMNbHOCTb, NapannesbHbli UMNOPT, TOProBble OrpaHNYEHUs], aganTaLMOHHbIE MEXaHN3MbI.

IMPACT OF INTERNATIONAL SANCTIONS ON CUSTOMS REGULATION AND FOREIGN ECONOMIC
ACTIVITIES
Tonkonog Viktoria Vladimirovna

Abstract. The article examines the impact of international economic sanctions on the customs regulation sys-
tem and foreign economic activity of states under modern conditions. Drawing on theoretical concepts and
empirical evidence, the paper identifies mechanisms by which customs regimes are transformed under sanc-
tions pressure and reviews the adaptation strategies of foreign trade actors. It is demonstrated that sanctions
restrictions generate persistent structural shifts in trade flows, stimulating reorientation of export-import opera-
tions, the development of parallel imports, and deepening regional cooperation. Original recommendations for
improving customs policy in a sanctions environment are proposed.

Keywords: international sanctions, customs regulation, foreign economic activity, parallel imports, trade re-
strictions, adaptation mechanisms.

YcuneHue reononnuTieckoro NpoTUBOCTOSHMS B NepBOM YeTBEPTM XXI BEKa caenano MexayHapoaHble
9KOHOMMWYECKME CaHKLMM OHUM U3 Hanboree BOCTPebOBaHHbLIX MHCTPYMEHTOB BHELLHeN nonuTuki. Ux npu-
MEHEHMe 3aTparMBaeT He TOMbKO MOMMTUYECKME, HO U TNYOUHHbIE SKOHOMUYECKMEe MEeXaHU3Mbl B3aMMOAEN-
CTBMS rOCYAapCTB, B NEPBYI0 O4EPEAb CUCTEMY TAMOXEHHOIO PEryriMpoBaHNs U BHELUHESKOHOMUYECKYIO Aest-
TENbHOCTb XO3SMCTBYIOLMX CYOHEKTOB.

AKTYanbHOCTb MCCIeA0BaHMS ONPEAENsSeTcs TeM, YTO, HECMOTPS Ha 6oraTyto UCTOPUIO U3YYEHNS CaHK-
LIMOHHON npobnemaTuku B 3apybexHon nutepaType, CUCTEMHOTO aHanu3a BO34EeNCTBUS CaHKLUM UMEHHO Ha
TaMOXEHHO-PEryNATUBHLIN MEXaHU3M NO-NPEXHEMY HeJoCcTaTouHo. Mexay TeM UMEHHO TaMOXEHHas cucTe-
Ma BbICTYNaeT TOYKOW NEpPBUYHOTO COMPUKOCHOBEHWS HALMOHANBHON SKOHOMMUKM C BHELUHUMMW OrpaHNYeHns-
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MW, onpeaenss 3 ekTUBHOCTb NMtobbiX aganTaLMOHHbIX CTpaTErmiA.

B cdyHoameHTansHom Tpyae .K. Xadpbayapa, k. Ix. WotTa, KA. Snnmott n b. Oarra, npusHaHHOM
Knaccu4eckuM B AaHHOM NPeAMETHOM 061acTy, CaHKLMM ONpeaenstTes Kak «<HaMepeHHoe rocyaapCTBEHHOe
[ENCTBME, HAaNPaBNEHHOE Ha MPUYMHEHWE SKOHOMMYECKOTO yulepba NPOTUBHIKY C LieNblo U3MEHEHUs ero no-
nutnyeckoro nosefeHust» [1, . 3]. ABTopbl Ha ocHoBe aHanusa 204 crnyyaeB NpUMeHeHUs CaHKuun B 1914—
2000 rr. ycTaHOBMAK, YTO UX 3PdeKTUBHOCTL B cpeaHeM He npesbiwaeTt 30-35 %, Toraa kak 9KOHOMUYECKue
N30EepXKN HeCYT 0b6e CTOPOHbI. TeM He MeHee CaHKLMW NPOAOIKAOT UCMONb30BATLCA Kak NOMUTUYECKM Npu-
emremas anbTepHaTBa BOEHHOMY BMELLATENbLCTBY.

C NpaBOBOMN TOYKM 3PEHNS MEXAYHAPOAHbIE CaHKLMW NPUHATO pasrpaHnymnBaTh No CyObeKTy UX BBEAE-
HWS1: OQHOCTOPOHHWE (HaLMOHarbHbIE), pervoHanbHble (HanpUMep, caHKuMM EBPONENCKOro Cot3a) 1 MHOro-
cTopoHHue (pesontoumm Coseta besonacHocT OOH). Kaxabin u3 Tvnos dhopMupyeT cneuuduyeckme ycno-
BMS ANt TAMOXEHHOTO Npaga: B Cry4ae MHOTOCTOPOHHWX CaHKLMIA rocyaapCTBa — Y4YaCTHUKM 06s13aHbl M-
NNEMEHTUPOBATb OrpaHNYeHUst BO BHYTPEHHEe 3aKOHOAATENbCTBO, TOraa kak OLHOCTOPOHHUE Mepbl NMOPOX-
[AK0T KOMMN3NN MEXAY HaLMOHamNbHbIMU U MeXayHapoaHbIMu Hopmamu. [Jpo6oT E.B. B cBOMX McCneaoBaHu-
SIX BHELLHE3KOHOMMUYECKON AEATENbHOCTY B YCIOBUAX CAHKLWMOHHOTO [ABIEHUS aKLEHTUPYET BHUMaHWE Ha
TOM, YTO MPaBOBas HeONpeLenéHHOCTb, BO3HMKAKOLAs Npy NOAOGHbIX KOMMM3KSX, CyLLECTBEHHO NOBbILLAET
TPaH3aKLMOHHbIE U3LEPXKKN Y4aCTHUKOB BHELIHEIKOHOMUYECKOI AEATENBHOCTY [2].

OKOHOMWYECKas TeOpUs paccMaTpyUBaEeT CaHKLWW Yepes NpuaMy KOHLENUUM NpuHyaUTENbHOMO TOpro-
BOrO paspbiBa: OrpaHNYeHUst AKCMOpTa NULLIAKT CTPaHY-MULEHb JOCTYNA K CTpaTernvyeckum ToBapam u Tex-
HonorusM, Toraa kak amMbapro Ha MMMOPT COKpaliaeT e€ BanioTHY0 Bbipydky. Oba kaHana BO3AENCTBUS
HeNoCpPeACTBEHHO OTpaXatoTcs Ha 0BbEMAX W CTPYKTYpe TaMOXEHHbIX AeKnapauui, CTaBkax MOLUMWH W He-
TapudHbIX Gapbepax.

TaMoxeHHOe perynupoBaHue Kak oTpacnb nybnuyHoro npaea obnagaeTt ABOMCTBEHHOW NPUPOZON: C
O[HOM CTOPOHbI, OHO BBINOSHSET chUCKanbHY0 YHKLMI0, 0BecneynBasi NOCTyNNEHNE TAMOXKEHHbIX NaTexeN
B OIOAKET; C APYron — ABNSETCSH MHCTPYMEHTOM peanu3aLmm BHELUHESKOHOMUYECKON NOMMTMKA rocyAapcTaa.
B ycnosusix caHkuUmin 06e yHKLMM CyLLeCTBEHHO AeOpMUPYHOTCA.

Bo-nepBbIX, CAHKLMOHHbIE PEXWUMbI BbIHYXOAIOT roCyfapcTBa BBOANTL AOMOMHUTENbHbIE MPOBEPOYHbIE
npoueaypbl 4515 TOBApPOB ABOMHOIO HazHauveHms. CornacHo aHanutuyeckomy goknagy KonepeHuun OOH no
Toproene n passututo (FOHKTAL), onybnukoBanHomy B 2023 rogy, cpeaHee BPEMSI NPOXOXAEHNS TAMOXE H-
HOMO KOHTPOSS B 9KOHOMMKaX, MONABLUMX MOZ, CaHKUmMK, BodpacTaeT Ha 18-24 % B nepBbIi rog UX npuMeHe-
HWS, YTO HANPSIMYIO CHUXXAET KOHKYPEHTOCMOCOBHOCTb 3KCMOPTEPOB [3].

Bo-BTOpbIX, TAMOXEHHbIE OpraHbl BbIHYXAEHbl NepecTpanBaTtb CUCTEMY TapuUHOro perynmpoBaHus B
OTBET Ha COKpaLLEHWe HOMEHKNATypbl AOCTYNHbIX TOBAPOB. B YaCcTHOCTK, NpakTuka NpUMEHEHUst TapudHbIX
NbroT 1 NpedepeHLuii nepecMaTpuBaeTcs B NOMb3y MPOTEKLUMOHUCTCKUX MHCTPYMEHTOB, NPU3BAHHbIX CTUMY-
nupoBaTb UMnopTo3amelleHne. CornacHo JaHHbIM, NpuBeaEHHbIM YepMsiHMHOBLIM [.B., u3MeHeHue Tapud-
HOM CeTKW MOA BIUSHUEM CaHKLMOHHBIX OrpaHNYeHUii HEM3BEXHO BNEYET HapacTaHue agMUHUCTPATUBHOM
Harpy3sku Ha GU3Hec, 4To, B CBOK 0Yepesb, CTUMYNMPYET pacnpoCTPaHEHUE CepbIX CXEM pacTamoXKu [4].

B-TpeTbux, CaHKLMM CO30atoT NOYBY AN pocTa KOHTpabaHab! 1 HeneranbHOMO ToBapoobopoTa: Npu He-
3NacTUYHOM CMpOCe Ha 3anpeLLEHHY0 KaTeropuio TOBapoB (KOMMOHEHTbI ANIEKTPOHUKM, (papMaLeBTHka, npo-
MblLLEHHOE 060pYA0BaHME) NpeanpUHUMaTENV NPUBEraoT K 3aHMKXEHNIO CTOMMOCTM rPY30B, NOAMEHEe KOLOB
TH B3[ v ncnonb3oBaHWIO TPaH3UTHBIX TPETbUX CTpaH. TakuMm obpasoM, napafgokcanbHbiM 06pa3oM CaHk-
LWKW, NpWU3BaHHbIE OrPaHNYMTL TOPrOBIK, MOPOXKAAIOT HOBbIE KaHarbl HEneranbHbIX MOTOKOB, YTO CHKAET
obLee Ka4yecTBO TAMOXEHHOrO agMUHUCTPUPOBAHNS.

XossncTaytoLme CyObekTbl, CTONKHYBLUMECS C CAHKLIMOHHBIMU OrpaHUYEHNSIMM, (POPMUPYIOT HECKOMBKO
YCTOMYMBBIX afanTauuoHHbIX cTpateruit. lepeas U3 HUX — reorpaduyeckas auBepcuduKaLms TOProBbIX
NapTHEPOB: KOMNAHWW NEPEOPUEHTUPYIOT SKCMOPTHO-MMMNOPTHbLIE MOTOKM Ha IOPUCAMKLMM, HE NPUCOEANHMB-
Wwnecs K caHkumam. CornacHo paHHbiM MB® u nybnukaumam Opo6ot E.B., ctpaHbl [nobansHoro HOra B
2022-2023 rr. 3adpmKcpoBanu KpaTHbI poCcT ToBapoobopoTa MMEHHO C TEMU rOCyaapcTBamMu, KOTOpbIE Mo-
nanu nog 3anagHble CaHKLUMK, YTO KOCBEHHO CBUAETENbCTBYET O MaclITabHON NepeopueHTaLun TOpProBbIX
MapLupyToB [2].

XVII MEXIYHAPOIHAA HAYYHO-NPAKTHYECKAA KOH®EPEHLIUA | MLIHC «HAYKA i NPOCBELLLEHUEN




ADVANGED SCIENCE [ER

Btopas cTtpaterns — neranusauumsa napannensHoro umnopta. B Poccumn B mapte 2022 roga 6bin npu-
HAT ps HOPMATUBHbIX aKTOB, paspeLuatoLLMxX BBO3 OpUrMHarbHbIX ToBapoB 6e3 cornacus npasoobnagartens,
4TO CO34as0 MPUHLUMNUANBHO HOBYHO MPaBOBYH HULLY B TAMOXEHHOM 3akoHogatenbcTee. C OJHOM CTOPOHBI,
napannenbHbIi MMNOpPT 06ecneynn OCTYNHOCTb Psaa KPUTUYECKUX TEXHOMOTMYECKUX NO3NLMIA; C ApYyron —
MOPOAMI PUCKN MPOHWUKHOBEHUS KOHTPaaKTHOM MpOAYKLMW, NOCKONbKY TaMOXEHHbIE OpraHbl OKas3anuchb B
CUTYyaLun HeonpeaeneHHOCT OTHOCUTESTBHO KpUTEPUEB NOANWMHHOCTY TOBapa.

TpeTbs cTpaTerns — UCNoNb30BaHWe CrelmanbHbIX SKOHOMUYECKUX 30H W NpedepeHLManbHbIX Tamo-
XEHHbIX PEXUMOB CTPaH-MOCPEAHMKOB. TpaH3uTHble yanbl — [lyban, Ctambyn, psg rocygapcts LleHTpanb-
HOM A3 — NPUHANN Ha Cebs 3HAUMTENBHYIO YacTb NEPEOPUEHTUPOBAHHbBIX TOBAPHbIX NOTOKOB. CornacHo
nccnegosanuam Ywkanoson .M., B 2022 rogy umnopT B ApMmeHunto, KasaxctaH 1 Y36ekuctaH 13 3anagHbix
cTpaH Bbipoc Ha 40-80 % no OTAenbHbIM TOBAPHbLIM rpynnam, YTo NpPsMO KOpPPEenupyeT ¢ nocrneayLwmm po-
CTOM POCCUICKOrO UMMOPTa 3TUX e No3uumn [5].

UeTBEpTas afanTauuMoHHas cTpaTerns HOCUT (PUHAHCOBO-PACYETHBIN XapaKTep: B YCMNOBUSAX OTKIHOYeE-
HWS OT MEXAYHAPOLHbIX NNATEXHbIX CUCTEM yYacTHUKM B[ nepexodsT Ha pacyéTbl B HALMOHAMBHbIX Basto-
Tax, GapTepHble CXeMbl W KPUNTOBAMOTY. OTO OKa3biBAET CYLLECTBEHHOE BIWSIHUE HA TAMOXEHHYIO CTOM-
MOCTb TOBapOB, MOCKOSbKY TPaANLMOHHbIE MeTOoabl €€ onpeaeneHus (B nepByto ovepeab MeToA No CTOMMO-
CTW CLESNKU) NepecTalT KOPPEKTHO paboTaTb Mpu OTCYTCTBUM CTaHA4APTHbLIX BamnOTHBIX KOTUPOBOK. B utore
TaMOXeEHHbIE OpraHbl BbIHYXOEHbI NEPEXOANTb K pe3epBHbIM METOAAM OLEHKM, YTO YBENNYMBAET CyObEKTUB-
HOCTb KOHTPOIS W Y1CNO TAMOXEHHBIX CMOPOB.

[MpoBeaéHHOE 1ccneaoBaHue No3BonsaeT chopMynmMpoBaTh Psa BoIBOLOB M aBTOPCKUX MPELIOKEHNU.

Bo-nepBbIX, MeXayHapOoAHble CaHKLMKM TPaHCOPMUPYIOT TaMOXKEHHOE PErynnpoBaHne CUCTEMHO, 3a-
TparMeas OLHOBPEMEHHO TapuU(HbIe MHCTPYMEHTbI, HeTapudHble Bapbepbl, NpoLesypbl TAMOXKEHHOTO KOH-
TPONS ¥ METOLONOTNI0 ONPEAEeneHns TaMOXEHHOM CTOMMOCTU. HW OfWH M3 3TUX SNEMEHTOB He OCTaéTcs
HEeMTparbHbIM K CAHKLWMOHHOMY AaBNEHNIO, YTO TpebyeT LienoCTHOro noaxoaa K pedhopMUpOBaHNI0 TaMOXeE H-
HOMO aAMWHUCTPUPOBAHNS B KPU3UCHBIX YCIOBUSIX.

Bo-BTOpbIX, aganTauuoHHble cTpaternn cybbektoB BOLl — reorpadmyeckasi ameepcudmkaums, na-
pannenbHbId UMMNOPT, TPAH3UTHLIE CXEMbI, anbTepPHATUBHbIE PacY€Tbl — B COBOKYMHOCTU CO3LAtOT HOBYHO
KOHGMrypaumio MexayHapoaHbIX TOProBbIX NOTOKOB. [0CyaapcTBy LenecoobpasHo He TOMbKO PUKCMpOBaTh
[aHHble U3MEHEHMS, HO M NPOAKTUBHO (DOPMUPOBATL NPABOBYK WHAPACTPYKTYPY ANS neranbHbIX KaHamos,
CHUXas TeM CaMbIM CTUMYTbI K TEHEBBIM OnepaLysiM.
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JBONHOLIAA NOHATWA «CTPATEINA PA3BUTUA
NPEANPWATIAN B TEOPUW CTPATETMYECKOI0
MEHE[DKMEHTA

XWr'YHOB HUKONAM U OPEBUY

CTYfeHT
OrAQY BO «CaHkT-eTepbyprckuit nonuTexHYeckuin yuusepcuteT lNetpa Benvkoroy

HayyHb1li pykoeodumens: EpayHosa Onb2a TumosHa,
K. 3. H., 00UeHm
@IAQY BO «CaHkm-llemepbypackull norumexHuyeckuli yHusepcumem [lempa Benukoz2o»

AHHoTauma: B cTatbe paccMaTpuBaeTCs 9BOMKOLMSA NOHATUS CTpaTervy pasBuTUS NPEAnpUSTUS B TEOpUM
CTpaTernyeckoro MeHemxmeHTa. MNpoaHanuanpoBaHbl OCHOBHbIE dTanbl (POPMUPOBAHUS HaYYHbIX NOAXOLOB K
MOHMMAHMIO CTPATErMM, HaYMHAs C KNACCUYEeCKUX KOHLEeNUWA CTpaTeryeckoro NnaHMpoBaHus 1 3akaH4MBas
COBPEMEHHbIMI afanTUBHbIMW Mogensamu ynpasneHus. Ocoboe BHUMaHWE yOeneHo U3MEHEHUI0 ponn cTpa-
TETMU B YCMOBMSAX LOPOBU3ALMM SKOHOMUKY, YCUMEHUS KOHKYPEHLMM U HECTABUNBHOCTW BHELLHEN cpefbl.
CpaenaH BbIBOg O TOM, YTO COBPEMEHHOE MOHUMAHWE CTpaTern pasBuTUS NPeanpPUATAS CBA3AHO HE TOSbKO C
[ONrOCPOYHBIM NIAHUPOBAHUEM, HO M CO CMOCOBHOCTBLIO OpraH13aLn aganTupoBaTbCs K USMEHEHWAM BHELL-
Heil cpeabl ¥ OpMMPOBATb YCTONYMBELIE KOHKYPEHTHbIE MPEUMYLLECTBA.

KnioyeBble cnoBa: cTpaTerns passuTus, CTpaTerMyeckuini MEHEMKMEHT, KOHKYPEHTOCNOCOOHOCTb, CTpaTeru-
Yeckoe NnaHWpoBaHue, YCTOMYNBOE Pa3BUTHE, KOHKYPEHTHbIE NPEenMyLLecTBa, LpPOBU3aLIMS.

EVOLUTION OF THE CONCEPT OF ENTERPRISE DEVELOPMENT STRATEGY IN THE THEORY OF
STRATEGIC MANAGEMENT

Zhigunov Nikolay Igorevich
Scientific adviser: Ergunova Olga Titovna

Abstract: The article examines the evolution of the concept of enterprise development strategy in the theory of
strategic management. The main stages of the formation of scientific approaches to understanding strategy
are analyzed, from classical concepts of strategic planning to modern adaptive management models. Particu-
lar attention is paid to the changing role of strategy in the context of digitalization, increased competition and
instability of the external environment.

Keywords: development strategy, strategic management, competitiveness, strategic planning, sustainable
development, competitive advantages, digitalization.

BeeaeHve: B coBpeMeHHbIX 3KOHOMMYECKMX YCIIOBUSIX CTpaTervs passUTUs MPEAnpusTUs SBRsieTcs
OZHMM M3 KIHOYEBbIX 3IEMEHTOB CUCTEMbI YTPaBNEHNs opraHn3aLmen. Bbicokui ypoBeHb KOHKYPEHLMM, YCKO-
PEHIE TEXHONOMMYECKUX N3MEHEHWI, LIMCPOBN3ALIMS IKOHOMUKI U HECTABMITBHOCTb BHELLHEN cpeabl TpebytoT
OT NpeanpusaTUii OPMUPOBAHIS AONTOCPOYHbIX OPUEHTUPOB Pa3BUTMS W CMOCOBHOCTM aganTUpOBaThCs K
N3MEHSIIOLLMMCS! YCTOBUSIM PbIHKa.
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[MoHATUE CTpaTery NPOLUIIo ANUTESbHBIN NyTb 3BOMNIOUMK. ECnn nepBoHavanbHO cTpaTers paccmart-
puBarnacb NpeyMyLLeCTBEHHO KakK UHCTPYMEHT LOSITOCPOYHOrO MiaHUPOBaHWS, TO B COBPEMEHHbBIX YCMOBUSX
OHa BCe yalle TPaKTyeTCs Kak CUCTEMA afanTMBHOTO YNpaBneHUsl, OPUEHTMPOBaHHas Ha obecneyeHne
YCTOMYMBOCTM W KOHKYPEHTOCMOCOBHOCTY NpeanpusTus.

HayyHas HOBM3Ha 1CCrnefoBaHUs 3aKIYaeTCcs B CUCTEMATU3ALMM OCHOBHbIX STarnoB PasBUTUS MOHS-
TUS cTpaTerny NPeanpuaTS 1 aHanuae TpaHcqopMaunM HayYHbIX MOAXOAO0B K CTpaTerMyeckoMmy ynpasre-
HMIO B YCNOBUSIX COBPEMEHHON SKOHOMUKM.

B xoge uccnenoBaHWs UCNonb3oBanucb METOAbl aHanu3a U CUHTE3a, CPaBHUTENBHOIO aHanusa, cu-
CTEMHOro Noaxofa U UCTOPUKO-NOMYEeCKOro NCCrnefoBaHms.

dopMUpOBaHME KNaccuyeckux NOAX0L40B K CTpaTerum

[MoHATUE CTpaTerMn UMeeT LpeBHerpeyveckoe MPOUCXOXAEHWE U NepBOHAYanbHO MCMOMb30Banoch B
BOEHHOM UCKYCCTBE. B 3KOHOMUYECKOW Hayke akTUBHOE pa3BUTHE KOHLEMNLMM CTpaTer Ha4anoch BO BTOPOM
nonosuHe XX Beka.

OnHUM 13 nepBbIx UccnefoBaTene, CPOPMUPOBABLLMX OCHOBBI CTPATErMYECKoro ynpaeneHus, cran A.
Yananep. B cBoen pabote «Strategy and Structure» oH onpegenun ctparterio kak npoLecc onpeaenexHns
LONTOCPOYHbIX Lienen NpeanpusTus 1 pacnpegeneHns pecypcos Ansa ux goctkenus [1, ¢. 15]. [aHHbIn nog-
X0Z, CTasi OCHOBOW KIaCCUYEeCKOW LLKOSIbI CTPATEeryeckoro nnaHupoBaHus.

B nanbHenuem 3HaunMTensHOE BAKSIHWE Ha pasBUTUE TEOPUM CTpaTermn okasanu pabotsl M. AHcodda.
Viccneposatenb paccmatpuasn CTpaTertio kak COBOKYMHOCTb MPaBWil MPUHATUS PELLEHUA, OnpeaensitoLLmxX
HanpaBneHus passutua npeanpuatus [2, c. 18]. Ocoboe 3HaveHue B pabotax AHcoddha yaensnock Bonpo-
cam AvBepcuduKaLmm U agantauum opraHu3aLmn K U3MeHeHUsIM BHeLLHeN cpefbl.

Ha paHHOM aTane cTpaTerus passuTus NpeanpuaTus NpenMyLecTBEHHO NOHMManack Kak Josrocpoy-
HbI NNaH gesaTenbHoCcTU opraHu3auu. OCHOBHOE BHUMaHWe YAensnoch BONpocam pacnpeaeneHus pecyp-
COB, (hOPMMPOBAHMIO LiENeN 1 MPOTrHO3UPOBAHMIO PbIHOYHOW CUTYaLMK.

OBOIIOLMS MOAXOAOB K CTPATErNYECKOMY YNpaBlieHNHo

B 1970-1980-x rogax Teopus CTpaTernyeckoro ynpaeneHus nomnyyuna aansHenwee passutue. OgHnm
n3 Hanbonee 3Ha4MMbIX MUccregoBateneit gaHHoro nepuoga cran M. MopTep, pa3paboTaBLmii KOHLENLMIO
KOHKYPEHTHbIX NPeNMYLLECTB NPeANpUATHS.

CornacHo nogxogy M. lNopTepa, cTpaTtervsi npeacTaBnseT cobon MexaHnam POPMUPOBaHMS YCTONUM-
BOW PbIHOYHOW NO3ULMK OpraHn3aLyy NOCPELCTBOM CO3LaHNS KOHKYPEHTHbIX NpeumyLiecTs [3, ¢. 74]. Uccne-
[0BaTesNb BblAenun Tpu 6a3oBble CTPATErMM KOHKYPEHLMM:

— NINAEPCTBO N0 U3AEPKKaM;

- oudpchepeHumaLmio;

— (hOKyCMpOBaHWe.

KoHuenuus MopTepa CyLeCTBEHHO U3MEHWUNA NOHUMaHWe cTpaTteriu npeanpuatus. Ecnu paHee cTpa-
TErMs paccmaTpusanacb NPEUMYLLECTBEHHO KaK MHCTPYMEHT MNaHUPOBaHWS, TO B paMKaX KOHKYPEHTHOMO
noaxofa Kro4eBoe 3HaveHue npuobpeny BOMpoChl B3aUMOAEMCTBUS MPeAnpUsaTUS C BHELIHEA CPeaomn W
obecneyeHmnst KOHKYPEHTOCNOCOOHOCTU.

OcHOBHbIe 3Tanbl Pa3BUTUS NMOHATIS CTPATErMM NPEANPUATUS

1. Knaccuyeckuin atan — ctpaterust Kak JONrOCPOYHbIN NaH passuTus.

2. KOHKYpPEeHTHbI 3Tan — cTpaTerust Kak MHCTPYMEHT (POPMUPOBAHMS KOHKYPEHTHbIX NPEUMYLLECTB.

3. AganTuBHbIN 3Tan — cTpaTerns kak cuctema rubkoro pearmpoBaHms Ha U3MEHEHUs BHELHEN cpebl.

4. CoBpeMeHHbIil aTan — CTpaTerns kak KOMMIeKCHash MOLeNb YCTONYMBOTO PassBuTMS U LIMEPOBOM
TpaHcdopmaLmm.

B 1980-1990-x rogax 3HaunTenbHoe pacnpocTpaHeHne nonyuunu ugen . MuHubepra, KOTOPbIA Kpu-
TUKOBAs YpE3MEPHO (hOpMann30BaHHbIN NOAXOA K CTpaTernvyeckomy nnaHupoBaHmio. Mccnegosatens oTMe-
yan, 4to cTparerns (hOPMUPYETC He TOMbKO B pesynbTate (POpManbHOro niiaH1poBaHus, HO U B NpoLecce
NpaKTU4ECKON OeATeNnbHOCTM opraHu3auum 4, ¢. 96].

MuHUGepr BbIgENNA HECKObKO NOAXOA0B K MOHUMAHMIO CTpaTerum:

— CTpaTervs Kak nna;
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— CTpaTerus kak Moaenb NoBeAeHus;

— CTpaTerus kak no3nums;

— CTpaTerus kak nepcnexkT1ea;

— cTpaTerus Kak npuem.

[aHHbii noaxon cnocobCTBOBan Nepexoay OT XKECTKUX MOAenei CTpaTerMyeckoro niaHWpoBaHus K
Bonee rmbKMM KOHLENLMAM CTPATErMYECKOro YrpaBneHus.

CoBpeMeHHble Noaxodbl K CTpaTerum passuTus NpeanpuaTms

COoBpEMEHHbIN 3Tan pa3BUTUS CTPATEMNYECKOrO MEHEMKMEHTA XapaKTepPU3YeTCs YCUNEHNEM BIUSHUS
(haKTOPOB HeonpeaeneHHOCTH U LUPOBU3ALIMM SKOHOMUKI. B yCnoBMSAX BbICOKOW AMHAMUKK BHELLHEN Cpeabl
NPEANPUATUS BbIHYXXAEHbI NOCTOSHHO aAanTUPOBaTb CBOW CTpaTEru K U3MEHEHUAM PbIHKA.

CoBpeMeHHble uccrefoBaTeN pacCMaTpUBaOT CTpaTeruio NPeanpusTUs Kak KOMMMEKCHYK cucTemy
ynpaBfeHus, HanpaBMneHHy Ha obecneyeHne YCTONYMBOTO PasBUTUS OpraH13aLyn, NOBbILIEHNE KOHKYPEHTO-
CNocoBbHOCTM 1 (POPMUPOBAHME LONTOCPOYHBIX NMPEUMyLLEcTB [5, ¢. 57].

Ocoboe 3HaveHue npuobpeTartoT:

— Umndposas TpaHcopmaLms;

— VIHHOBALMOHHOE pa3BUTHE;

— KIMEHTCKas OPUEHTUPOBAHHOCTb;

— rMBKOCTb OpraH13aLMOHHOM CTPYKTYPSI;

— pasBUTHe YEeSIOBEYECKOrOo KanuTana;

— YCTOMYMBOE Pa3BUTUE NPEANPUATUS.

B coBpeMeHHbIX YCnoBMsX CTpaTervst NpeanpusaTis BCE Yalle pacCMaTpuBaETCs Kak HEMpepbIBHbIN
NpoLEecc aganTauum opraHn3auni K MISMEHEHUAM BHELHeN cpepl. MpeanpusTus BblHyXAEHb! YYUTbIBaTb He
TOMNbKO BHYTPEHHWE PECYpChl, HO 1 (hakTopbl roGanbHOM KOHKYPEHLMN, LMGPOBM3aLMM U UBMEHEHUS NOTPE-
OMTENbCKOro NOBEAEHHUS.

BrunsiHne LUndpoBmu3aLmm Ha pa3BuTE CTPATENMYECKOro YnpaBneHus

OoHUM 13 BaXHEMLUMX (haKTOPOB TpaHCGOpMaLMM COBPEMEHHBLIX MOAXOAO0B K CTpaTerun SBMseTcs
LndpoBmM3aLmMs SKOHOMUKM. PasBuTie LIMPPOBbLIX TEXHOMOTUIA CyLLECTBEHHO M3MEHSIET METOAb! YNpaBneHus
NPEANPUATUSIMM W NOAXO0AbI K POPMMPOBAHNI0 KOHKYPEHTHbIX MPENMYLLECTB.

CoBpeMEHHbIe KOMNaHU aKTUBHO BHEAPSIOT:

— CRM-cuctemsl;

— Umndposble NNaTgopmbl;

— CUCTEMbI aHamNMTUKN JaHHbIX;

— aBTOMaTU3MPOBAHHbIE CUCTEMbI YNPaBIEHUS;

— TEXHOMOIUM UCKYCCTBEHHOTO MHTENMEKTA.

Vicnonb3oBaHne LMMPOBLIX MHCTPYMEHTOB NO3BONSIET NPeanpuaTuaM BbiCTpee pearnpoBath Ha U3Me-
HEeHWs1 BHELUHEN cpefpl, NoBblwaTh 3 ¢eKTMBHOCTL BU3HEC-NPOLECCOB M YyylwaTb KayeCTBO B3auMogeln-
CTBUS C KNWEHTaMW.

B ycrnoBusix LnMcpoBon SKOHOMUKK CTpaTerus NpeanpusTus ctaHoButcs Gonee rbkoit U aganTUBHOMN.
3HaunTenbHOE BHUMaHWe yaenseTcs CnocobHOCTY opraHu3aLmm K BeiIcTpoMy 0BHOBNEHNO BU3HEC-MOoaenen
W BHEAPEHWIO MHHOBALWNA.

CTpaTerusi yCTONYMBOrO pa3BuUTUS NPEANpUATIS

B nocnegHue rogbl 0coboe 3HaveHne npuobpetaeT KOHUEnUUs YCTOMYMBOTO pasBUTUS NPEnpUSTUS.
CoBpeMEHHbIe OpraH13aLn OPUEHTUPYIOTCS HE TOMbKO Ha AOCTWKEHWE (DUHAHCOBLIX Pe3yrnbTaToB, HO U Ha
obecneyeHre JONTOCPOYHON YCTONYMBOCTN BU3HECa.

KoHuenuus ycTon4mnBoro pa3suts npeanonaraert:

— 3(h(PeKTUBHOE MUCMONb30BaHNE PECYPCOB;

— pa3BUTME UHHOBALMM;

— MOBLILLEHME COLManbHOM OTBETCTBEHHOCTN BU3Heca;

— 9KOMOrNYECKYH YCTOMYMBOCTD;

— (POPMUPOBAHWE JONTOCPOYHBIX OTHOLLEHWIA C KIMEHTAMU W NapTHEPaMU.
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B coBpemeHHbIX UCCnefoBaHMsAX YCTOMYMBOE pa3BUTUE pacCMaTpyUBaeTCs Kak BaXHeilee Hanpasne-
HWe CTpaTernyeckoro ynpasneHus npeanpustuem. Komnauuu, cnocobHble addekTUBHO afanTupoBaTbCs K
W3MEHEHNAM BHELUHEN cpedbl W BHEOPSATb MHHOBALMOHHbIE PELLEHMS, NOMyyalT AOMOMHUTESNbHbIE KOHKY-
PEHTHbIE NpenMyLLecTBa.

3akroyeHue

Takum 06pasom, 3BONOLMS MOHATUS CTPATErNMM Pa3BUTUS NPEANPUATUS OTPaXaEeT N3MEHEHUS YCNOBUA
(DYHKLIMOHMPOBAHUS SKOHOMUKW 1 TPAHC(OPMALMIO NOAXOAO0B K YNPaBNeHMI0 OpraHu3aLmen.

Ha nepBoHavanbHbIX dTanax cTpaterns paccmaTpusanach NpeyMyLLEeCTBEHHO Kak MHCTPYMEHT 4OSro-
CPOYHOTO MIIaHMPOBaHWUS W pacnpefeneHns pecypcoB. B AanbHemwleM pasBuTUE KOHKYPEHTHbIX MOAXOLOB
NPUBENO K (POPMMPOBAHUIO KOHLEMLWW CTpaTernn kak MexaHusma obecreveHuss KOHKYPEeHTOCMOCOBHOCTH
npeanpuaTus.

CoBpeMeHHOe MOHUMaHWe cTpaTterti CBA3aHO C afanTUBHbLIM YrpaBneHneM, LMgpoBom TpaHchopma-
Lueit n obecneyeHnem yCTONYMBOMO PasBUTMS OpraHusaumn. B ycrnoBusix HeCTabunbHOCTM BHELLHEN cpeapbl
NPeanpUATUS BbIHYXOEHbI POPMUPOBATL TMOKME MOAENW CTPaTErMYeckoro YnpaBMneHus, OPUEHTUPOBAHHbIE
Ha ObICTpOe pearMpoBaHue Ha U3MEHEHMUS pbiHKa U (POPMUPOBAHUE LONTOCPOYHBIX KOHKYPEHTHBIX Npenmy-
LiecTB.
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LLDPOBH3ALLIA AYIITA B POCCUCKKX
KOPMOPALIMAX

JIbIMAPb ANEKCEV M OPEBMY

acnupaHT
Poccuickuin yHuBepeuTeT koonepauuu, r. Mbituim

HayyHb1ii pykoeodumens: Kayposa Onbea BanepbegHa
AOKMOp 3KOH. Hayk, npogheccop
,Poccutickuti yHusepcumem koonepayuu, 2. Mbimuwu

AHHoTauma. B craTbe paccMaTpuBatoTCs TEHAEHLMM UMPOBOMA TpaHCHhOopMaLmMK ayanTopcKkon AesTenbHo-
CTW B POCCMINCKOM Kopriopauusix. MpoaHan1ampoBaHbl OCHOBHbIE TEXHOOTMYECKME PELLEHNS, Takue Kak uc-
KyCCTBEHHbIN WHTENNEKT, BNIOKYENH N aHanuTuka GonbluMX JaHHbIX. Ha OCHOBE CTATUCTUYECKMX AaHHBIX NO-
KasaHa AuMHaMuKa 3PGEKTUBHOCTU BHEAPEHMS LM(POBLIX MHCTPYMEHTOB, BbipaXeHHas B COKpaLLeHWM Bpe-
MEHHbIX 3aTpaT ¥ MUHUMM3aLmMKM olwmnbok. Ocoboe BHUMAHWE yaeneHo npobnemam MeTOA0NOMMYeckoro, kaa-
POBOI0 W TEXHUYECKOTO XapaKkTepa, C KOTOPbIMU CTaNKUBaKTC POCCUICKIE Kopropawun B npouecce Ludpo-
BM3aLWN (PYHKLMIA KOHTPONS.

KntoueBble cnoBa: LudpoBu3aLus, ayauT, pOCCMICKUe koprnopauuy, LpoBble TEXHONOMW, ayanuTopckas
[EeATeNbHOCTb.

DIGITAL TRANSFORMATION OF AUDIT IN RUSSIAN CORPORATIONS
Lymar Alexey .
Scientific advizor: Kaurova Olga V.

Abstract. The article examines the trends of digital transformation of auditing activities in Russian corpora-
tions. The main technological solutions, including artificial intelligence, blockchain, and big data analytics, are
analyzed. Based on statistical data, the study demonstrates the dynamics of the efficiency of implementing
digital tools, expressed in reduced time costs and minimization of errors. Particular attention is paid to the
methodological, personnel, and technical challenges faced by Russian corporations in the process of digitaliz-
ing control functions.

Keywords: digitalization, audit, Russian corporations, digital technologies, auditing activities.

BBepeHue

CoBpeMeHHbI 3Tan pasBUTUS MUPOBOM KOHOMMUKW OTIMYAETCS MHTErpaumen LMgpoBbIX TEXHOMOMMI
BO BCe C(hepbl XO3ANCTBEHHOMN AEATENLHOCTM KopriopaLumi. [ns poccuinckmx kopnopawum, yHKLUOHUPYHOLLMX
B YCMOBWSIX BbICOKOW PbIHOYHOW BOMATUILHOCTM U CAHKLUMOHHOTO AaBneHus, Ludposas TpaHcgopmaums
npuobpeTaeT 3HaYeHWe He TOMbKO Kak MHCTPYMEHT MOBLILIEHNS ONEPaLMOHHON 3PdEKTUBHOCTU, HO U Kak
Heobxoanmoe ycnosue obecneyeHns IKOHOMUYeCcKon 6e3onacHocTh. IMEHHO NO3TOMY BHELIHWA W BHYTPEH-
HWUM ayauT NpeTepreBatoT CYLEeCTBEHHbIE W3MEHEHUs, 0ByCrnoBnEHHbIE HEOBXOAMMOCTLIO aganTauun K Ho-
BbIM TEXHOMOMNYECKUM pearnmsm.
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Lincpposmsanms ayamtopckon LesTenbHOCTU Tenepb He MPOCTO aBToMaTtU3aums OTAeNbHbIX npoueayp
WNW NepeBog, JOKyMEHTo0bopoTa B 3MEKTPOHHYI0 (hOPMY, @ Ka4eCTBEHHbIN Nnepexos OT BbIGOPOYHbIX NpoBe-
POK «MOCTaKTyM» K NPOAKTUBHOMY, HEMPEPLIBHOMY MOHUTOPUHTY B PEXVUME PearibHOro BPEMEHM.

AKTyanbHOCTb paccMaTpuMBaeMON TeMbl ONPeaenseTcs TeM, YTO TpaaUUMOHHbIE METOAbI ayauTa oKa-
3bIBatOTCS HECNOCOOHLIMM K adpdhekTnBHON 06paboTke BonbluMx MaccuBoB AaHHbIX (Big Data), reHepupye-
MbIX COBPEMEHHbLIMW KOPMopaTUBHLIMU MH(OPMALMOHHbIMK cucTeMamu (ERP). CoBpemeHHble cTeikxonae-
pbl NPeabABNSAIOT K ayauTy TpeboBaHWS MO NOATBEPKAEHWNIO AOCTOBEPHOCTU (OMHAHCOBOM OTYETHOCTM W MO
ONepaTMBHON MAEHTU(UKALMN PUCKOB, @ TakKe NPefOCTaBNEHUI0 CTPATeryeckux UHCAMTOB A1 NPUHATMS
yNpaBneHYECKNX PELLEHMI.

TpaguUMOHHO ayauTopckas AesaTenbHOCTb CTpoUnach Ha MeTode BbIBOPOYHON NMPOBEPKM, YTO HEW3-
BexHo Brekno 3a cobon puck HeoBHApPYKEHWNS CYLLECTBEHHBIX WCKKEHWA, HO BHEAPEHWE MHCTPYMEHTOB
NPOABUHYTOW aHanUTUKKN obecneumBaeT BO3MOXHOCTb Nepexoaa k aHannay 60nbLuoro obbema TpaH3akLui.

Kak noguepkueaer O. M. bagmaes, umdpoBu3aums okasbiBaeT NPsSIMOEe BO3LENCTBME HA CUCTEMY
ayanUTOPCKOM AeATenbHOCTU BCEX OpraHu3aLumi. ABTOMAaTU3aums NepBUYHOMO yyeTa (hopMUpyeT «LUnthpoBOi
cnepay, KOTOPbIA HEBO3MOXHO U3MEHWUTb HE3AMETHO, YTO CMOCOBCTBYET MOBLILLEHWIO NPO3PAYHOCTU U HALEX-
HOCTW MHC(POPMALMOHHO cucTeMbl. BMecCTe ¢ Tem, NpeabsBnseT HoBble TPebOBaHNS K KOMNETEHLMAM ayau-
TOpa M NO3TOMY ayauTopaMm Heobxoaumo BrajeTb HaBblkaMu aHamusa anroputMoB 0BpaboTku AaHHbIX W
OLIEHKW HaZeXHOCTN caMUX UHGOPMALMOHHBIX TEXHOMOUA.

Llenbto cratbm ABNSETCA KOMMMNEKCHBIN aHanW3 TeKyLLero COCTOSHMS, BbISBIIEHUE KIHOYeBbIX Npobnem
W onpegeneHue nepernekT1e LpoBM3aLmm ayamta B KpYNHENLWMX POCCUACKUX KOMMAHMAX.

OcHoBHas YacTb

Poccuiickne kopnopaummn (MAO «lasnpom HedbTb», CbepbaHk, NMAO «Cesepctanb» 1 Ap.) akTUBHO
BHEAPSIOT CneLman1aMpoBaHHoe nporpammHoe obecnevenne. OgHuM 13 Hanbonee 3GhEKTUBHBIX UHCTPY-
MEHTOB Ans yrnybneHHoOro aHanuaa AaHHbIx octaetca Caseware IDEA [1]. [aHHas TexHonorusi npoBOauT
NpouIMpoBaHne AaHHbIX, BbISBNSET Aybnukatel, npobesbl B HyMepauuu, a Takke NpoBOAWT CTaTUCTUYe-
CKMI aHanu3, KOTOPbIN OM3MYECKN HEBO3MOXEH NP Py4HOI 0BpaboTke.

Ocoboe MeCTO B apxuTeKType LMgpoBOro ayamta 3aHMMaeT UcKyccTBeHHbIN uHTennekT (W), Cornac-
HO ob3opam WHcTtutyta BHyTpeHHUX ayauTopos (IIA), MW cnocobeH ocylwiecTBnATb NPeaUKTUBHBIA aHanua,
npeackasbiBasi BEPOSTHOCTb BO3HUKHOBEHWS (hpoda Unm OLWMBOK Ha OCHOBE WCTOPUYECKUX MATTEPHOB [7].
BHepnpeHue VI B ayauT cBA3aHO C 1CMOnb3oBaHeM anropuTMoB MaLlunHHOro obyyvenus (Machine Learning),
KoTOpble 0By4atoTCs Ha AaHHbIX, KOTOPbIE BbISB/EHbI PAHEE MO HAPYLLEHUSM U aBTOMATUYECKU MapKuUpyoT
NOA03pUTENbHbIE ONepaLuy Ans nocneayoLlei NPOBEPKN YENTOBEKOM.

Takon nogxon noarteepxaaetcs u akcneptamm KPMG, KOTOpble XapakTepusyloT TekyLiue npoLecch
KaK «PEBOMIOLMIO BHYTPEHHMX ayauToB» [9]. OCHOBHbIE TEXHOMOMMM 1 NPUMEpPbI X peanuiauun B PO cucte-
MaTu3npoBaHbl B Tabnuue 1.

HecMoTps Ha o4eBMaHbIE NPeUMyLLECTBa, NpoLecc UnhpoBMU3aLmMM B POCCUMCKIUX Kopriopauumsx cran-
KMBAETCS C PSAOM CepbesHbIX NPEensTCTBUMW. Ha OCHOBE MPOBEAEHHOrO UCCMefoBaHUs BbISIBNIEHbI CeayHo-
e npobnembi:

1. MeTogonornyeckun n perynsaTopHbln pas3pbiB. [enCTBYOWME CTaH4aPTbl ayAUTOPCKON AEeATENbHO-
ctn (MCA) 3auactyio He coaepxaT AeTanbHbIX MHCTPYKUMIA NO ucnonb3oBaHuio VW unu BnokyeiHa B Kaue-
CTBE WUCTOYHMKOB fokasaTenbCTB. Kak nogvepkusaet [. H. 3apybuH, CywiecTByeT onpegeneHHbIn KoHcepBa-
TU3M METOLOJIOTMYECKOrO aHanumaa, KoTopbin 3aMeansaeT NeruTumMm3anmio LMQpoBbIX AoKasaTensCTs B Cyaax
W nepeg perynsatopamu [6].

2. dednumt «UmnpoBbIX» KOMNETEHUMA. Pa3BuTie cuCTEMbI BHYTPEHHero ayauTa Tpebyet oT cneyua-
TIMCTOB 3HaHWN Ha CTbike (mHaHCOB, npaBa u Data Science [2]. Ha poccuiickom poiHke HabnogaeTtcs 006bli
AeuunT ayauTopos, cnocobHbIX nucaTb ckpunTbl Ha Python unu pabotats ¢ SQL-3anpocamu. Nepeobyye-
HWe TEKYLLMX COTPYAHUKOB SBNSAETCSH JOPOrOCTOALMM U ASIUTENbHBIM NPOLIECCOM.

3. KayectBO 1 hparmMeHTapHOCTb faHHbIX. Lindposusaums ayauta 6eCcMbICNEHHa, €CNM UCXOAHbIe
AaHHbIE B KOPMOPATMBHbIX CUCTEMAX COAEPXaT OLUMOKM MNWN HEKOPPEKTHO CTPYKTYpUpOBaHbl. MMpobrema
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«MyCOp Ha Bxofe - Mycop Ha Bbixoge» (GIGO) ocraeTcs akTyarnbHOM, ANs KPYMHBLIX XOIANHIOB C MHOXECTBOM
L0YEPHUX 0OLLECTB, MCMOMb3YIOLMX pa3Hble Bepcum yyeTHoro MMO.

4. AMnopTo3amelleHre 1 TEXHUYECKU CyBepeHnTeT. [ocne yxoda 3anagHbix BeHgopos (SAP, Oracle,
Caseware) poccumckue Kopriopauuy BbIHYXOEHbI B 3KCTPEHHOM MOpPSAKE NepexoduTb Ha OTEYECTBEHHbIE
aHanoru. Takon nepexos CONPsKeH C UCMOSIb30BaHNEM UHBECTULMI U BPEMEHHbIX 3aTpaT Ha NepeHacTpomnKy
anropuTMOB aBTOMATM3MPOBaHHOrO koHTpons. M. M. Jlebeauk otmeyaeT, YTO B rocydapCTBEHHOM CEKTOpe
9TOT NpoLecc NaeT Hambonee MHTEHCMBHO, CTUMYNMPYS Pa3BUTME BHYTPEHHero pbika 10 [8].

Tabnuua 1
Buabl uupoBbIX TEXHONOrMI, NPUMEHSIEMbIX B ayANUTE HAa NPUMepe POCCUIMCKMX KopropaLimid

Mpumep KomMnaHum

Bup TexHonorumn CyTb NpUMeHeHNs B ayanTe y
(NpakTU4ecknin onbIT)

Data Analytics (Big | AHanu3 cBepxBonblUMx MaccuBOB TpaH3akuui, Boisene- | MAO «[a3npom HedhTb»

Data) HWe aHOMarnmumn 1 CKpbITbIX cBs3en [1].
Robotic Process | Pobotusaums cbopa gaHHbIx M3 pasHopoaHblx cuctem | MAO «Cesepcranby
Automation (RPA) (1C, SAP, Oracle) n aBTo3anonHeHune pabounx LOKyMeH-
TOB.
VckyccTBEHHBIM  MH- | Wicnonb3oBaHne HerpoceTei ans oueHkn puckoB 1 aHa- | NMAO «CbepbaHk»
Tennext (W) I13a HeCTPYKTYPUPOBaHHbIX JaHHBIX (TEKCTOB JOrOBOPOB,
CKaHOB).
Blockchain Co3paHve HensmeHsieMblx peectpos ans noareepxaeHus | MAO  «TMK  Hopunb-
npaB cO6CTBEHHOCTM W LIENOYeK NOCTaBok [3]. CKWI HUKENbY
Process Mining PekoHCTpykums peanbHoro xopa ©GusHec-npouecca Ha | [AO «MarHnt»

OCHOBE CUCTEMHBbIX JTOFOB N NOUCK «Y3KNX MECT».

Continuous Auditing MoHuTOpUHT KntoueBblx MHAukaTopos pucka (KRI) B aB- | MAO «MTC»
TOMAaTU4ECKOM pexume 24/7.

Cloud Computing Co3paHne eauHblX Aata-UeHTpoB ans  ayamtopckux | X5 Group
rpynn, paboTaroWwmx B pasHblX pervoHax.

Tabnuua 2.
[laHHbIe No ncnonbL30BaHUI0 LM(PPOBLIX TEXHONOMMIA B ayaAUTe POCCUMUCKUX Kopnopauun
(cpepHeB3BeLIEHHbIE NOKa3aTenm)

N CpeaHee co- Bpems Ha BbI-
[ons komnaHwit ¢ aBTo-
r [IoMMHMpYIOLLAs TEXHONMO- _ | KpalyeHue owu- | NoMHeHue TUno-
on MaTU3MPOBaHHbLIM aHa
rmyeckas 6asa 0 6ok npv nposep- BOro ayauta
NM30M faHHbIX (%) o
kax (%) (Yen.-4acos)
2020 Excel, 6a30Bble BbIrpy3ku 18 5 240
n3 ERP
2021 Bl-aHanntuka, BuW3yanusa- 25 19 215
unsa (Power BI)
2022 RPA-60TbI, nepBuYHble 34 20 180
CKpUNTH
2023 ML-anroputmbl, Big Data 49 35 150
aHanutuka [9]
2024 WHTerpuposaHHble  GRC- 51 48 125
CUCTEMbI
2025* NW-accucTeHThl,
Continuous Auditing [7] 65 60 %

/IcTouHMK: cocTaBneHo aBTOPOM Ha OCHOBaHWUW AiaHHbIX [5, 7].
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O hEKTUBHOCTb LMGPOBOI TpaHCHOpPMaLM MOXHO OLEHWUTb Yepe3 KONMMYECTBEHHbIE MOKasaTesu:
OXBaT [aHHbIX, TOYHOCTb BbISBMEHUS OLIMOOK U BpeMeHHble 3aTpathl. [nobanbHele nccnegosauns PwC no-
KasbIBaOT, YTO KOMMAHUK, UHBECTUPYIOLME B TeXHONOrMM, umetoT Ha 40% 6onee BbICOKY0 CTENEHb LOBEPUS
CO CTOPOHbI COBETOB AUPEKTOPOB [5].

Hwxe B Tabnuue 2 npeactaBneHa AMHaMUKa M3MEHEHUS NokasaTenemn ayauTa B KpYnHbIX POCCUMCKMX
Kopropaumsx B Nepuoj akTUBHON a3kl LnudpoBr3aLmu.

Kak cnegyet u3 Tabnuubl 2, BHeapeHne nepenosbix TexHomnorni (MW v HenpepbiBHBIA ayauT) gaet
BO3MOXHOCTb COKPaTUTb BPEMEHHbIE 3aTpaThbl Honee yeMm B 2,5 pasa 3a NATUNETHUA Nepuog, npu 3TOM kave-
CTBO KOHTPONS (BbIP@XXEHHOE B CHUXEHWW OLLIMBOK) pacTeT akCnoHeHumanbHo. Cebinasch Ha faHHble Tabnu-
Lbl 2, MOXHO yTBEPXAaTh, 4To K 2030 rogy ayauT B BedyLMX KOpropauusax CTaHET NPakTUYECKN NONTHOCTLI
aBTOMATU3MPOBAHHOW (PYHKLMEN.

Ocoboro BHUMaHKS 3acnyxuBaeT UCNONb30BaHWe GNOKYenHa Kak MHCTPYMEHTA, UCKMKYatoLLEero Bo3-
MOXHOCTb hanbcudmkaumn ganHbix. 3. U. Acnamosa u P. P. CadmHa ykasblaloT, 4To Grok4eitH nomoraeT
peanun3oBaTh KOHLENUWIO «TPOMHON 3anucuy, rae Kaxaas TpaH3akums noaTBepXaaeTcs B pacnpeneneHHoM
peectpe [3].

B T0 Xe BpeMsl, UCKYCCTBEHHDbI MHTENNEKT BepeT Ha cebs ponb «MHTENNeKTyanbHoro unbTpay. Ecnm
paHbLue ayautop Tpatun 80% Bpemenn Ha cbop n 20% Ha aHanus, To Tenepb WK BbinonHseT cbop u nep-
BUYHYHO unbTpaumto 3a cekyHabl. Mo aaHHbIM KPMG, ncnonb3oBanue MW gns ynpasneHus puckamm nomo-
raeT BbISBNATb NPU3HAKN MOLIEHHWYECTBA Ha PaHHUX CTagusx, npefoTspaliast YobITkM, UCUUCASIEMbIE MUST-
nuapaamun pybnei [9]. B rocygapcteeHHoM cekTope P® Takke HabnoaaeTcs TpeHA Ha UCMOMb30BaHUE WH-
(hopMaLmMOHHbIX cuctem ans koHTpons. . M. Jlebeank nogyepkuBaeT, YTO MHTerpauus rocyaapCTBEHHbIX
WH(OPMALIMOHHBIX CUCTEM C KOPMOPATUBHBLIMU MO3BOSISIET NPOBOANUTL MOHUTOPUHI LLENEBOr0 CMOMb30BaHNS
CpeLCTB B aBTOMATU3MPOBAHHOM pexume [8].

Lincpposmsaums ayamta B pOCCUIACKMX KOpnopauusx SBRsieTcs HeobpaTUMbIM NPOLECCOM, KOTOPbI,
0BYCrnOBMEH TEXHOMOrMYECKUM NPOrpeccoM 1 TpeboBaHMAMU COBPEMEHHOrO BpeMeHu. epexod oT Bblbo-
POYHOO KOHTPONS K HenpepbiBHOMY aHanudy 100% AaHHbIX pagnkanbHO NOBLICUT HAAEKHOCTb CUCTEM BHYT-
PEHHEro KOHTPONS W YNy4qWwuT Npo3payHocTb brsHeca.

OpHako ans peanusaLumn nNosHOro0 NoTeHUMana Lugposmsaumm HeobXoaumo peLnTb psag KPUTUHECKUX
npobnem:

- CtaHgapTbl ayauTa LOMmKHbI BbITh aganTupoBaHbl K paboTe ¢ LMppoBbIMK AOKa3aTeNbLCTBaMK U an-
roputmamu V.

- [NoaroToBka ayanTopoB HOBOO MOKOMEHUs, 06naaaroLWwmx HaBblkaMu NPOrpaMMUPOBaHUS 1 aHanuaa
AaHHbIX.

- ®opmupoBaHme yctonumnoit T-nHGpacTpyKTypbl Ha 6a3e 0TEYECTBEHHBIX PELLEHUIA, CNOCOBHbIX 3a-
MEHWTb 3anagHble aHanuTu4eckue nnaTopMbl.

[NepcnekTuBbl pa3BUTUS LUGPOBOrO ayamuTa OCHOBaHbI HA CO3AAHWW MOSTHOCTLIO aBTOHOMHbIX CUCTEM
KOHTpOns, rae Yenosek GyaeT BbINOMHATL POSb apXUTEKTOPA CUCTEMbI U NPUHAMATL PELUEHWS TOMBKO B Ca-
MbIX CROXHbIX, HECTaHAAPTHbIX cuTyauusx. Lindpposumsaums noMoxXeT ayauTtopy OKOHYaTeNbHO TpaHCHopMu-
POBATLCS U3 KKOHTPOMPYIOLLErO OpraHay B CTpaTernyeckoro brusHec-napTHepa Kopnopawum.

3aknoyeHue

BHeapeHwve LndpoBbIX TEXHOMOMMIA, TakX Kak UCKYCCTBEHHbIN MHTENNeKT, Big Data, RPA 1 6rnokyeitH,
TpaHCOPMMPYET camy CYLLHOCTb ayanTa, CMeLLas akLEeHT C ayAMTOPCKOro KOHTPOMS Ha MOHUTOPUHI Bu3Hec-
npoueccos. LinchposusaLms ayauta noMOXeT COKpaTUTb BPEMEHHbIE 1 TPYAOBbLIE 3aTpaThl, @ TaKKe Ynyywmum
KayeCTBO KOHTPOIS, BbIPAXXEHHOE B KCMOHEHLMANbHOM POCTE TOYHOCTM BbISIBNEHUS OLIMBOK M MUHUMM3ALN
puckoB. BmecTe ¢ TeM peanusauus noTeHuuana LM@POBOM TpaHC(opMauuu CBsisaHa C MPeomorieHnem
onpegeneHHbix npobnem. K ux yucriy OTHOCATCA METOZONOrMYeckast HeyperynmpoBaHHOCTb NMPUMEHEHUS
LMdpOBbIX AOKA3ATENLCTB, AEULMT CMELMAnMCTOB C KOMNETEHUMAMM Ha CTbike uHaHcoB 1 Data Science,
a Takke HeobxoaumocTtb hopmMmpoBaHust ycTonumnBoit UT-nHGpacTpykTypbl Ha 6a3e OTEYECTBEHHBIX peLle-
HWI B YCNOBMSX MMNOPTO3AMELLEHMS.
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[NepcnekTuBbl pasBUTUS ayanTa CBA3aHbl C (HOPMUPOBAHWEM aBTOHOMHBIX CUCTEM KOHTPONS, rae posnb
yenoseka TPaHCOPMMPYETCS U3 UCNIONHUTENS PYTUHHBIX ONepaLyin B apXUTEKTOPa aHanUTUYECKUX CUCTEM 1
cTpaTernyeckoro napTtHepa busHeca. [lancHenwee pa3suTue LMdpoBoro ayauta byget onpenenstbcs cko-
POCTbI afanTauum HopMaTUBHOM Gasbl, YyPOBHEM MOATFOTOBKW KaApOB W 3PENOCTbI0 POCCUACKOTO PbIHKA Cre-
LiMann3npoBaHHOro NporpamMHoro obecneyeHns. B KOHEYHOM cueTe LndpoBK3aLms cnocobeTByeT npespa-
LEHWIO ayauTa 13 KOHTPOSbHOM (PYHKLMM B UHCTPYMEHT MOBbILUEHNS UHBECTULMOHHOM NPUBREKATENBHOCTU 1
NPO3pa4HOCTN POCCUNCKMX KOpropaLui.
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AHHoTauma. B craTtbe Ha ocHoBe ogmumarnbHbIX AaHHbIX baHka Poceun 3a 2013-2023 rr. aHanuaupyrotes
00bEéM, BanoTHas CTPYKTypa W AMHaMUKa CPeAcTB WHAMBUAOYanbHbIX NpeanpuHumatenen (MM) Ha 6aHkoB-
CKMX cYyeTax. BbISIBNEH yCTOMUMBBLIN POCT COBOKYMHbIX OCTATKOB: 3a 11 net nokasatens ysenuuunca B 11,2
pasa — ¢ 1,84 TpnH py6. go 20,68 TpnH pyb. MokasaHo, 4To pybnéras cocTaBnsoLas CTabunbHO JOMUHUPY-
et (95-98%), a BHewwHue Wwoku (caHkuun 2014 1 2022 rT.) Bbi3biBanu NnLLb KpaTKOBPEMEHHbIE konebaHus o-
nm vHBanoThl. C MOMOLLBI KOPPENALMOHHOTO aHanu3a yCTaHOBIEHa YMepeHHas npsiMas cBsidb 0bbéma
cpeacts UMM ¢ yncnom 3aperucTpupoBaHHbix npeanpuHumatenen (r = 0,53) u npakTM4ecku nosiHoe OTCyT-
cTBME CBSA3M C KkntoveBoi ctaskoi LB (r = -0,08). CaenaH BbIBOA O BbICOKOM WHEPLIMOHHOCTU PYyBnéBbIX
OCTaTKOB W HE3aBMCUMOCTM 3TOrO MoKa3aTess OT KPAaTKOCPOYHbIX M3MEHEHUIN JEHEXHO-KPEAUTHON NONMUTUKN.

KntouyeBble crnoBa: nHavBMAayarbHble NpeanpuHUMaTenit, CpeacTa Ha cyeTax, BantoTHas CTPYKTypa, AnHa-
MWKa, KOPPENALMOHHBIV aHanW3, KItoYeBas CTaBKa.

CTATUCTUYECKOE U3YYEHWUE CPEACTB MHOMBUAYANbHbIX NPEANPUHUMATENEN B
BAHKOBCKOM CEKTOPE POCCUH

BopoxenkuHa CHexxaHa AnekceeBHa,
NanunoBa AHactacus JleoHMaoBHa,
MaHynHa Codpua PomaHoBHA
CTYLEHTKM

Or60Y BO «P3Y um. I'.B. MNnexaHosay»

HayyHbiti pykosodumens: Tepexoea KOnusi 3uHoebe8Ha
cmapuwut npenodasameris ¢ 68/0
@r60Y BO «P3Y um. I.B. lnexaHosa»

Abstract. Based on official data from the Bank of Russia for 2013-2023, the article analyzes the volume, cur-
rency structure and dynamics of individual entrepreneurs' funds in bank accounts. A steady growth in total bal-
ances is revealed: over 11 years, the figure increased 11.2 times — from RUB 1.84 trillion to RUB 20.68 trillion.
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It is shown that the ruble component consistently dominates (95-98%), while external shocks (2014 and 2022
sanctions) caused only short-term fluctuations in the share of foreign currency. Correlation analysis revealed a
moderate direct relationship between the volume of IE funds and the number of registered entrepreneurs (r =
0,53) and an almost complete absence of relationship with the Central Bank key rate (r = -0,08). The conclu-
sion is made about the high inertia of ruble balances and the independence of this indicator from short-term
changes in monetary policy.

Keywords: individual entrepreneurs, funds in accounts, currency structure, dynamics, correlation analysis, key
rate.

The financial sector of the Russian Federation, and above all the banking system, acts as the main
channel for the accumulation and redistribution of funds of economic agents [1]. Individual entrepreneurs (sole
proprietors) occupy a special place in this system: being duly registered individuals, they conduct business
activities without forming a legal entity, open settlement and deposit accounts, place funds and receive loans.
According to the Federal Tax Service, as of January 1, 2023 There were more than 4 million active sole pro-
prietors in Russia [2], which makes this segment significant for both the banking sector and the economy as a
whole. At the same time, the volume and structure of funds placed by individual entrepreneurs in accounts
reflect not only their financial condition, but also their reaction to macroeconomic shocks, currency fluctuations
and changes in monetary policy.

The official data of the Bank of Russia for 2013-2023, as well as information from the Federal Tax Ser-
vice on the number of registered sole proprietors, were used for statistical analysis. Methods of calculating
absolute and relative values, analysis of dynamics series (basic and chain indicators), structural analysis and
correlation analysis (Pearson paired correlation coefficient) were used.

At the first stage, the total amount of individual entrepreneur funds in the accounts of organizations,
bank deposits and other borrowed funds was calculated, broken down by currency (Table 1). Over the period
2013-2023, the total volume increased from 1,843,345 million rubles to 20,676,753 million rubles, that is, by
11.2 times. At the same time, the ruble component consistently dominates: its share ranged from 95.4% to
98.4%, and in 2023 it amounted to 98.1%. Funds in foreign currency and precious metals, on the contrary,
occupied a modest share — from 1.6% to 4.6% over the years.

Table 1
Funds of individual entrepreneurs in the accounts of organizations in rubles and foreign currency,
2013-2023 [3]
Y Total, million | Inrubles, million | In foreign currency, mil- Ruble Share of foreign
ear :
rubles. rubles. lion rubles. share, % currency, %

2013 1843 345 1814 069 29 276 98,4 1,6
2014 2276 895 2220 411 56 484 97,5 2,5
2015 2 757 901 2630 429 127 472 95,4 4,6
2016 3474 892 3322122 152770 95,6 44
2017 4 452 861 4 287 295 165 566 96,3 3,7
2018 5 865 294 5646 416 218 878 96,3 3,7
2019 7511 665 7204 188 307 477 95,9 41
2020 9957 048 9512 958 444 090 95,5 45
2021 | 14202113 13 564 975 637 138 95,5 45
2022 | 15181013 14 689 377 491 636 96,8 3,2
2023 | 20676753 20 278 761 397 992 98,1 1,9

The analysis of the series of dynamics showed a steady upward trend: the largest chain growth was
recorded in 2021 (+42.6% in ruble funds) and in 2023 (+36.2% in total volume). The average annual growth
rate for the entire period was 27.3%, and the average absolute increase was 1,883,340.8 million rubles per
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year [3]. Figure 1 shows the dynamics of the total funds of individual entrepreneurs in the accounts — steady
growth is clearly visible, with the sharpest acceleration observed in 2020-2021. (after the pandemic recession)
and in 2023.
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10 000 000
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0
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=@ The amount of funds of individual entrepreneurs in the accounts of organizations (total), million rubles.

Fig. 1. Dynamics of the volume of funds of individual entrepreneurs in the accounts of organizations
(total), million rubles, 2013-2023 [3]

Of particular interest is the reaction of the monetary structure to external shocks. After the sanctions
were imposed in 2014, the share of IP funds in foreign currency increased sharply — from 1.6% in 2013 to
4.6% in 2015, and in absolute terms — from 29.3 billion rubles to 127.5 billion rubles (an increase of 335%).
This was due to fears of the devaluation of the ruble and the desire of entrepreneurs to save their savings. In
subsequent years, the share of foreign currency stabilized at the level of 3.7-4.5%, reaching a maximum in
2021 (637 billion rubles, 4.5%). However, after the tightening of currency controls and the introduction of retal-
iatory sanctions in 2022, the situation has changed: by 2023. the share of foreign currency decreased to a
minimum of 1.9% (398 billion rubles), which is comparable to the level of 2013-2014. Thus, there was an actu-
al de-dollarization of IP calculations, and the reorientation to the ruble turned out to be even more complete
than before the first sanctions shock [4, pp. 51-61].

To understand what factors influence the amount of individual entrepreneur funds, we will conduct a cor-
relation analysis with two potential drivers: the number of registered sole proprietors (X1) and the average an-
nual key rate of the Central Bank of the Russian Federation (X2). The analysis period is 2015-2023, the data
are shown in Table 2.

Table 2
Indicators for correlation analysis (2015-2023) [5
Year Y (individual entrepreneur's funds, | X1 (number of sole proprietors, | X2 (key rate, % per annum,
million rubles) thousand) average)
2015 2 757 901 3640 12,6
2016 3474 892 3733 10,6
2017 4 452 861 3 848 7,6
2018 5 865 294 3983 55
2019 7511 665 4 040 6,7
2020 9957 048 3696 5,1
2021 14 202 113 3705 57
2022 15181013 3871 10,5
2023 20 676 753 4258 9,8
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The paired correlation coefficient between Y and X1 was r = 0.5279, which corresponds to a moderate di-
rect relationship. The coefficient of determination R2 = 0.2787, that is, 27.9% of the variation in individual entre-
preneur funds is explained by a change in the number of entrepreneurs themselves. The remaining 72.1% is at-
tributed to other factors (income level, business activity, deposit rates, etc.). The relationship between Y and X2
turned out to be almost nonexistent: r = -0.07845. This means that an increase or decrease in the key rate has
virtually no effect on the total balances on individual entrepreneur accounts. The result is explained by the fact
that entrepreneurs maintain a certain level of liquidity for current operations, regardless of the percentage return.
In addition, during periods of high interest rates (2015, 2022-2023), individual entrepreneur funds continued to
grow, which indicates the dominance of the transactional motive over the savings one [6].

Thus, the statistical study allowed us to identify three key conclusions. Firstly, in 2013-2023, the volume
of individual entrepreneur funds in bank accounts increased by more than 11 times, with the ruble being by far
the dominant currency. Secondly, external shocks (sanctions in 2014 and 2022) caused short-term fluctuations
in the currency structure, but in the long term there was a return to an almost complete ruble component
(98.1% in 2023). Thirdly, the amount of individual entrepreneur's funds is poorly related to monetary policy (the
key interest rate) and is largely determined by the number of active entrepreneurs and, probably, the general
level of business activity [7, pp. 70-82]. These results can be useful for banks in predicting the account bal-
ances of individual entrepreneur clients, as well as for the regulator to assess the effectiveness of monetary
transmission channels for small businesses [8].
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PEAJIN3ALIWA PEYEBOr0 XXAHPA
(HABWT ALIUOHHOE NPEAYNPEXAEHWUEN B
AHT J10A3bI4YHOM MOPCKOM AWUCKYPCE

C0/10BbEBA AHHA ANEKCAH[IPOBHA

K.(p.H., npenogasatesns dakynbteta Cl10,
Kacnminckum MHCTUTYT MOPCKOTO M PEYHOTO TPaHCNopTa UMEHH
reHepan-agmupana ®.M. Anpakcua — unuan @re0yY BO «BI'YBT»

AHHOTauus: B 1aHHO! CTaTbe paccMaTpuBalTCs 0COBEHHOCTY peanusaliy PeYeBoro XaHpa «HaBUraLMoH-
HOe MPeaynPexXaeHNe» B aHrNOSA3bI4HOM MOPCKOM AMCKYpce. [JaHHbIA XaHp SBNSeTCs akTyanbHbIM 4Nns co-
BPEMEHHOI HaBWraLuy B CBSA3M CO 3HAYMTENbHLIM BNMSIHUEM Ha 6€30MacHOCTb CyA0XOACTBa. Ha ocHoBaHWM
aHarnu3a BbIGOpKN NPUMEPOB 13 CrieLManinaMpoBaHHOI IMTepaTypbl U COBPEMEHHBIX VIHTEPHET-UCTOYHNKOB, B
cTaTbe NpeanpuHsTa nonbITka BbISBUTb IMHIBUCTUYECKME 0CODEHHOCTI peanmaaLmm peyeBoro XaHpa «HaBu-
raLMOHHOe NpeaynpexaeHney» B aHrnosi3blYHOM MOPCKOM AMCKYPCE, a Takke pacCMOTPETb CTPYKTYPHbIE Xa-
PaKTEPUCTUKM AAHHOTO XaHpa B MOPCKOM KOHTEKCTE.

KntouyeBble cnoBa: peyeBoii xaHp, HaBUraLMOHHOE NpeaynpexaeHne, MOPCKO AUCKYPC, NeKcUyeckne Xa-
PaKTEPUCTUKM, I3bIKOBOE BOMIOLLEHME

THE IMPLEMENTATION OF THE SPEECH GENRE “NAVIGATIONAL WARNING” IN THE ENGLISH-
LANGUAGE MARITIME DISCOURSE

Solovyeva Anna Alexandrovna

Abstract: The given article considers the specifics of the implementation of the “navigational warning” speech
genre in the English-language maritime discourse. This genre is relevant for modern navigation due to its sig-
nificant impact on the safety of navigation. Based on the analysis of the examples from specialized literature
and modern Internet sources, the article attempts to identify the linguistic features of the implementation of the
‘navigational warning” speech genre in the English-language maritime discourse, as well as to consider the
structural characteristics of this genre in the maritime context.

Keywords: speech genre, navigational warning, marine discourse, lexical characteristics, linguistic embodi-
ment.

CoBpEMEHHbI MOPCKO AUCKYPC NPEACTaBNseT CobOM CNOXHYI0 A3bIKOBYIO CPeay, rae To4YHas v cBoe-
BpPEMeHHas nepeaaya MHGOpPMaLMn UMeeT CyLLEeCTBEHHOE BNMSIHME Ha Ge3onacHocTb cyaoxoacTea. Mepena-
Ya MHOPMaLMK B TaKOM Clyyae OCYLIECTBNAETCS B BUAE HABUraLMOHHBIX NpeaynpexaeHuin, Kotopble Bu-
10T Ha obecneyeHne 6e30NacHOCTH B YCMOBUSIX M3MEHEHMS HAaBUTaLMOHHON 0BCTaHOBKM.

Llenbto paHHoi paboTbl SBNSETCS PacCMOTPEHWE CTPYKTYPHBIX W JIMHIBUCTUYECKUX XapaKTEPUCTUK
HaBMraLMOHHbIX NpeaynpPexXaeHin B COBPEMEHHOM aHrosi3bIY4HOM MOPCKOM AMCKYypCe.

B nmaHHoi pabote mbl npuaepxmBaemcs onpegenenust A.C. YepHbILEBOW, KOTOpas CYMTAET, YTO
«MOPCKO ANCKYPC SIBNSIETCA YaCTbl MPOdeccUOoHanbHOro Auckypca, npeactaBnsieT cobon YHUKAmbHbIN
Habop NpodeCcMoHanbHOM NEKCKN U3 pasnnyHbIX 06nacTen 3HaHNs, KOTOPbIE UCNONb3YTCA Ha MOPE, Kak B
MUCbMEHHOM, TaK 1 YCTHOM obLeHumny [1, ¢. 202].
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Mopckoit anckypc BKNtoYaeT B cebs1 MHOXECTBO PEYEBbIX XaHPOB, OAHUM W3 KOTOPbIX ABNSETCS Npeay-
npexaenne. CornacHo M.M. BaxTuHy peyeBble XaHpbl — 3TO «OTHOCWTENBHO YCTOMYMBLIE, TEMATUYECKME,
KOMMO3MLMOHHbIE U CTUIMCTUYECKME TUMbI BbICKA3biBaHWY [2, €.242]. IMEHHO K TakMM TUNam BblCKa3blBaHWI
N OTHOCUTCS HaBUraLWMOHHOE MpeaynpexaeHne, UCX0as U3 ero YeTKOM CTPYKTYpbl B COOTBETCTBUM C MEXAY-
HapOAHbIMW MOPCKUMU CTaHAAPTaMMU.

B aHrnosi3bl4HON MOPCKOM NPakTUKe HaBUraLMOHHbIE MPEAYNPEXAEHUs OnpeaenstTces Creaytowmm
obpasom: “Navigational warning means a message containing urgent information relevant to safe navigation
broadcast to ships in accordance with the provisions of the International Convention for the Safety of Life at
Sea, 1974, as amended” [3] — «HaBuraunoHHoe npeaynpexaeHne o3HavYaeT coobLieHne, copepxallee cpou-
HY0 MHEOpMaLMI0 OTHOCUTENBbHO 6e3onacHoro cygoxoacTea. OHO nepeaeTcs cyham B COOTBETCTBUM C MO-
noxenusmn MexayHapoaHO KOHBEHLMM MO OXpaHe YesioBeyveckon xmsHu Ha mope 1974 roga (KoHeeHLmm
COJINAC) c BHeceHHbIMK B Hee nonpaskamu” [[epesop Haw — A.C.].

CnepoBaTtenibHO, OCHOBHOM LIefbK0 HAaBUraLMOHHBIX NPeaynpexaeHuin Sensetcs npefocTaBneHne uH-
dhopmaLmn 0 BPEMEHHBIX UMK NOCTOSHHbIX M3MEHEHWAX, KOTOPbIE MOTYT MOBMMSATL Ha Ge30nacHOCTb Cyao-
BOXAEHUS.

HaBuraunoHHble NpeaynpexmneHns UMEIoT YETKYH0 CTPYKTYpY B COOTBETCTBMM CO CTaHAapTamu, NpUHs-
TbiMu MexayHapogHon rugporpadguyeckoit opranusaumen (IHO) u MexzgyHapoaHOM MOPCKOW opraHu3auuent
(IMO).

dopmaT HaBUraLMOHHbIX MPeaynpexaeHuin BKoYaeT B cebs cneaytowme CTPYKTYpHbIe 9NEMEHTbI;

1. Homep-upeHtudmkatop npepynpexaexns; 2. flata u spems; 3. PaioH geicteus; 4. KoopauHatsl; 5.
Mepuopn gencteus; 6. [lononHuTensHas nHopmaums (npu HeobxoammocTy).

PaccmoTpum CTPYKTYpY HaBMraLMOHHOTO NpeaynpexaeHns Ha OgHOM 13 NPUMEpOB;

010900 UTC APR

BALTIC SEA NAV WARN 020/26

BALTIC SEA AREA AND INLAND WATERWAYS

AFTER THE WINTER SEASON FLOATING NAVIGATIONAL AIDS AND ALSO SOME LIGHTS,
LEADING LIGHTS AND MARKS COULD BE UNLIT, OFF POSITION OR CAPSIZED. MANY BUOYS AND
MARKS HAVE BEEN WITHDRAWN. REPAIR WORKS WILL TAKE SEVERAL WEEKS.

NAVIGATE WITH CAUTION [4].

B Hauane coobuieHus cnegyeT Bpems OTNpaBneHns HaBuraumoHHoro npeaynpexaexns - 010900 UTC
APR (1 anpens, 9.00 no BcemmpHOMy koopayHaLMOHHOMY BpeMeHn). [lanee ykasaH ero Homep — NAV WARN
020/26, 3atem cnepyeT panoH pgencteua npepynpexaednss - BALTIC SEA AREA AND INLAND
WATERWAYS (AksaTopusi Bantumckoro Mopst 1 BHYTPEHHUE BOAHbIE MyTK). TeKCT HaBMrauyoHHOMo npeay-
npexaeHns coobLyaeT 0 TOM, YTO «MOCMe 3UMHErO Ce30Ha MaByyne HaBUrauMOHHbIE CPELCTBA, a Takke He-
KOTOpble OTHM W CUrHarbHbIE 3HaKM MOryT He paboTaTb, ¥ Takke ObiTb CMELLEHHBIMW UV NEPEBEPHYTLIMM.
Muorue 6yu 1 3Haku 6binn yopaHbl, PEMOHTHbIE PabOTbl 3aMMYT HECKONMLKO Hepenb. CobnogainTe 0CTOPOX-
HOCTb Npu Hasurauuny [Mepesog Haw — A.C.]. Takum obpa3om, NeproaoM AENCTBUS JAHHOTO HAaBUraLMOHHO-
ro NpeaynpexneHns SBASOTCA HECKOMbKO Hefesb.

Kak n noboi peyeBoit xaHp, HaBUraLuMOHHOE npeaynpexaeHne obnagaeT onpegeneHHbIMI XapakTe-
PUCTMKaMK, OTIIMYAOLLMMUCS OT APYTUX XaHPOB peyn. 3HaunTenbHas pofib Npu 3TOM NPUHAANEXMUT NUHIBY-
CTUYECKMM XapaKTEPUCTUKAM, KOTOPbIE SBMAKTCA Creay MMM

1. CokpaLleHus:

Vicnonb3yeTtcs cTporo onpeaeneHHbIn Habop MOPCKX TEPMUHOB M abbpeBuaTyp, NOHATHLIX creuuanu-
ctam no scemy mupy? Hanpumep, “PSN” — Position, “GMT’ — Greenwich Mean Time, “UTC” — Universal Time
Coordinated, “NavigReports” — Navigational reports, “WDS” — Wednesday, “NR” — Number v 1.4. OHn nomo-
ratoT caenatb HaBUrauMoHHbIe npegynpexaeHus onee NOHATHBIMA W AOXOLUMBLIMA ANSt BOCTPUATUS, CO-
KpaLlas npu 3TOM A3bIKOBble CPEACTBA W BPEMS], OTBEAEHHOE Ha BOCTIPUSATHE.

2. CtpapatenbHbin 3anora ( The Passive Voice).

B HaBWraumoHHbIX NpeaynpexaeHnsx CTpagaTenbHbii 3anor UCMoNMb3yeTcs  ANs aKUEHTUPOBAHWS
BHUMaHUS Ha 00BEKTE AEeNCTBUS, @ He Ha ero ucnonHutene. Hanpumep, “The wreck is marked out by ...” (Me-

XVII INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU




I3 ADVANCED SCIENCE

CTO KpyLLUEHus cyaHa oTMeyeHo...);"Shipping is requested to take... “ (Mpwu cygoxoacTse Tpebyetcs...); “Light-
buoy is temporarily extinguished” (CeeTswwmincs 6yt BOEMEHHO NOTYLLEH).

3. CtaHgapTHas Mopckast TEpMUHOMOTS:

Bearing (neneHr), mast (Mauta), wreck (3aToHysLuee cyaHo), lightvessel (nnasyunit masik) , radiobeacon
(paauobyn), lightlist (cnncok orHen), spar (Bexa), towage (Bykcuposka) u T.4. CTaHaapTHas Mopckast TepMu-
HOMOrMs MCNONb3yeTcs AN 0003HAYEHUS Pa3NNYHBIX MPOLECCOB U AEUCTBUIA, C KOTOPbIMU CTanKMBAOTCS
npeacTaBnUTENM MOPCKUX NPOChECCUM B CBOEN MOBCEAHEBHOW MPaKTUKE W ABMNAETCH HEOTbEMIIEMOW YaCTbio
MOPCKOrO AUCKypca B N0B0i A3bIKOBOW KynbType.

4. MobyantenbHble NPeanoxeHus:

PASS POSITION DEAD SLOW - lNpoxoauTe AaHHbIA y4acTOK 04EHb MEATIEHHO.

TAKE CLEAR OF THE FOLLOWING AREAS - ObxoguTte criegyoLye y4acTku CTOPOHOM.

KEEP SHARP LOOK OUT AND REPORT - BHuMaTenbHO cnegute u JoKnagbiBanTe.

B cnyyae HaBuraumoHHbIX NpegynpexneHnin nobyauTenbHble NPEANOXEHNs YeTKO YKa3blBaloT, Kakue
AENCTBMSA HE0BX0AMMO NPeanpuHATL BO M30EXaHWe ONacHOCTY, Tak Kak COAepKalMecs B HAX ykasaHus no-
MOoratoT fencTBoBaThb ObICTPO M NPaBUIIBHO.

5. OnyLeHne noanexalyero:

[ins npugaHns HaBUraLMOHHOMY MpeaynpPexaeHN0 YeTKOCTY U AMPEKTUBHOCTM, NoAnexallee onycka-
etca. Hanpumep, “NEED IMMEDIATE HELP” (Bmecto “WE NEED IMMEDIATE HELP), “REQUIRE
IMMEDIATE MEDICAL ASSISTANCE (Bmecto “WE REQUIRE IMMEDIATE MEDICAL ASSISTANCE”).

6. OnyLLeHne YacTu ckasyemoro:

B HaBMraumoHHbIX NpesynpexneHnsix 4acTo NpUCYTCTBYET OMyLLEHWe Cka3yemoro, Ans npuaaHus co-
OBLLEHMI0 KPaTKOCTU W NTAKOHWYHOCTK, a Takke 0B03HaveHWe CPOYHOCTW OEeWNCTBMS, KOTOpoe Heobxoaumo
NPeAnpUHATb, HanpuUMmep:

1) LIGHTBUOY SALVOREN TEMPORARILY EXTINGUISHED (Bmecto “IS EXTINGUISHED") [5, c.
1I;

2) THREE MEN BADLY INJURED URGENT OPERATION NECESSARY (Bmecto ‘ARE BADLY
INJURED URGENT OPERATION IS NECESSARY”) [5, c. 10].

7. l'eorpachnyeckue HasBaHus:

B HaBurauuoHHbIX NpeaynpexaneHnsIx UCnonb3yTes reorpaduyeckme Ha3BaHus C ykasaHueM KOOpAu-
HaT 1 BUAOB 0OBEKTOB (MbIC, MasiK, 3a1B, NPOnuB, Mope U T.4.). Hanpuvep:

1) IN GULF OF BOTHNIA NORTH 63 DEGREES 29 MINUTES EAST 20 DEGREES 27 MINUTES
NORTH 63 DEG 29 4 MINUTES EAST 20 DEG 27 MIN FOUR YELLOW PAINTED MOORING BUOYS FOR
DIVING DRAFTS ARE ESTABLISHED [5, ¢.12]. — Ha ceBepe BoTHW4eckoro 3anuBa Ha koopamHaTtax 63 rpa-
pyca 29 MUHYT BOCTOYHOM fonroTel, 20 rpagycoB 27 MUHYT CEBEPHOW LWMPOTLI, 63 rpagyca 29 MUHYT BOCTOY-
HOM gonroTbl, 20 rpagycoB 27 MUHYT, YCTaHOBMEHbI YETbIPEe OKPaLLEHHbIX B XENTbI LBET LBapTOBHbIX bys
ANs norpyxexns Bogonasos [[Nepesog Haw — A.C.].

B AaHHOM HaBUraLMOHHOM MpedynpexgeHun ykadaHbl KOOpAWHATbl, MECTO M Y4acToOK €ero AencTBus
(ceBepe boTHMueckoro 3anuea).

2) TTTTTT TTT CQ CQ CQ DE SMA 3/7 SAW

OBS STOCKHOLM SMA 020848

NAVIG WARNING NUMBER 3

A GREAT NUMBER OF TIMBER LOGS FROM WRECK TIMBER TOWAGE ADRIFT ON
APPROXIMATELY NORTH 63 DEGREES 40 MINUTES EAST 21 DEGREES 40 EAST [5, c.14] - BonbLuioe
KONMn4ecTBO BpeBeH, OCTaBLUMXCS OT BYKCUPOBKM 3aTOHYBLLErO CyaHa, APENMYIOT NPUMEPHO Ha KOOpAMHATaX
63 rpagyca 40 MuHyT ceepHom WnpoTsl M 21 rpagyc 40 MUHYT BOCTOYHOM AonroTsl [nepesog Haw — A.C.].

MoMUMO YKa3aHMs TOUYHbIX KOOPAMHAT LEACTBUS, AAaHHOE HABUraLMOHHOE NpeaynpexaeHue npeasaps-
eTcs curHanom besonacHocti mopennasanus (TTT) , obwmm Bbi3oBom (CQ — Bcem, BCEM), Ha3BaHWEM nepe-
patowein ctaHumm (OBS STOCKHOLM), nosbiBHbiMu curHanamu (SMA, SAW) n cnosom DE (oT craHumm).
[anee cneanyet Homep HasuraumoHHoro npegynpexaenus (NAVIG WARNING NUMBER 3).
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B xoae aHanusa HaBWraLMOHHbIX NpeaynpeXaeHuii B COBPEMEHHOM aHIMOSI3bIYHOM MOPCKOM AMCKY p-
ce, Bbinn BbISBNEHbI cregyolme 0coBeHHOCTH. Bo-nepBbiX, CTPYKTYPHbIE XapaKTEPUCTUKA HAaBUraLMOHHBIX
npeaynpexaeHnin NokasblBaloT ero kak YeTko CTPYKTYpPUPOBAHHOE W CTaHAApTU3MPOBAHHOE BbiCKa3blBaHWe,
KOTOPOE BKIOYaeT B cebsi HECKONbKO 06s13aTeNbHbIX MYHKTOB. BO-BTOPbIX, NEKCUYECKasi COCTABMSOLLASN npe-
AyNpeauTenbHbIX HAANMUCeN OTNMYaETCS HaNMYMeM CTaHaapTHON MOPCKON TEPMUHONOMAW: Ha3BaHW CPEACTB
HaBUraLuy, HaBUraLMOHHbIX MPEnsTCTBUIA W Y4acTKOB MECTHOCTU. B-TPeTbuX, CUHTaKCUYecKkasi COCTaBmsio-
Liasi xapaKkTepuayeTcs Hanuumem nobyanTenbHbIX NPeAnoXKeHWA, a Takke OMyLEeHNEM OHOTO W3 TMaBHbIX
YNEHOB NPEANOXeHs C LIENbIO JOCTKEHNS MH(OPMATUBHOCTM, KPATKOCTM M NAKOHUYHOCTY BbICKA3bIBAHMS.
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FROM GRAMMAR RULES TO INTERACTIVE
GAMES: EFFECTIVE TECHNIQUES FOR TEACHING
ENGLISH IN ESL CLASSROOMS

RAHMATULLOEVA GULNORA

English Instructor

BADALOVA NARGIS

English teacher

NARGIS CHORSHANBEV

English teacher

Abstract. The article examines effective techniques for teaching English grammar in ESL classrooms through
the combination of traditional grammar instruction and interactive game-based learning. Special attention is
given to pre-intermediate learners. The study analyzes the impact of gamification, communicative tasks, and a
student-centered approach on motivation, participation, grammar accuracy, and communicative competence.
It is concluded that interactive games make grammar learning more accessible, productive, and engaging.
Keywords: English, ESL, grammar, interactive games, gamification, communicative approach, motivation,
pre-intermediate learners.

OT FPAMMATUYECKMX NPABUN K UHTEPAKTUBHBLIM UrPAM: 3O®EKTUBHBLIE METO[bI
NPENOOABAHUA AHINIMUCKOIO A3bIKA B ESL-KITACCAX

PaxmatynnoeBa 'ynHopa,
Bapanosa Hapruc,

YopwaHnbuesa Hapruc
[MpenoaaBatesb aHrUCKOrO A3blKa

AHHoTauma B ctatbe paccMaTpuBaloTCs 3(hPEKTUBHbIE METOLb! NPEnogaBaHNs aHIMMNCKON rpaMMaTki B
ESL-knaccax Ha OCHOBE COYETAHWS TPAAMLIMOHHOMO 0OBACHEHWS rPaMMaTUYECKIX NPaBUI U UHTEPAKTUBHbIX
urpoBbix TexHonoruit. Ocoboe BHUMaHWe yaenseTcs yvawmmcs ypoBHs pre-intermediate. AHanuanpyertcs
BNMsHWE redMUcMKaLmK, KOMMYHWUKATUBHBIX 3a4aHWA U CTYAEHTO-OPUEHTUPOBAHHOMO NOAXOo4a Ha MOTUBA-
L0, aKTUBHOCTb, FPAMMaTUYECKYt0 TOYHOCTb W pa3BUTME KOMMYHUKATMBHON KomneTeHumn. CaenaH BblBog,
YTO WUCMOMb30BAHWE UHTEPAKTUBHBIX UIP JeNaeT NpoLecc U3y4YeHns rpammaTuki bonee 4OCTYMHbIM, MPoayK-
TUBHbIM W BOBEKAOLLWM.

KntouyeBble cnoBa: aHrnuinckuin s3blk, ESL, rpammatiika, MHTEPaKTUBHbIE UMPbl, reMMUGMKaLMs, KOMMYHUKa-
TUBHbIW NOAX0A, MOTUBaLWS, pre-intermediate.

Introduction

English plays a central role in global communication and is widely used across education, business,
technology, and social interaction. As a result, the demand for English language learning continues to grow
worldwide. For ESL learners, acquiring English is essential for effective communication with speakers from
different linguistic and cultural backgrounds.
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Despite its importance, many learners face difficulties in mastering English grammar when it is taught
through traditional methods. Conventional instruction often relies on rule explanation, memorization, and repet-
itive exercises, which limit meaningful communication. Such teacher-centered practices can reduce learner
engagement and make grammar learning less motivating. Consequently, students may find it difficult to apply
grammatical knowledge in real-life communication.

In response to these challenges, modern language teaching increasingly emphasizes interactive and
learner-centered approaches. One such approach is gamification, which involves the use of game elements in
educational contexts to enhance motivation and engagement (Deterding et al., 2011). In ESL learning envi-
ronments, gamification encourages students to participate actively through tasks such as games, collabora-
tion, role-play, and problem-solving activities.

By integrating gamified strategies, grammar instruction becomes more meaningful and engaging.
Learners practice language in interactive contexts rather than passively memorizing rules, which improves
both understanding and communication skills.

Literature Review

Grammar-based instruction has traditionally been a central component of ESL teaching, where lan-
guage learning is organized around explicit explanation of grammatical rules followed by controlled practice
activities such as drills, translation exercises, and sentence completion tasks. This approach helps learners
develop grammatical awareness and accuracy; however, it is often associated with teacher-centered instruc-
tion that limits interaction and meaningful communication (Ur, 1996). As a result, learners may acquire theoret-
ical knowledge of grammar but experience difficulties applying it effectively in authentic communicative situa-
tions.

In response to these limitations, communicative and interactive approaches have become increasingly
influential in ESL pedagogy. According to Richards and Rodgers (2014), Communicative Language Teaching
(CLT) emphasizes meaningful interaction and the practical use of language rather than isolated rule memori-
zation. Similarly, Task-Based Language Teaching (TBLT) promotes language acquisition through meaningful
tasks and collaborative activities that reflect real-life communication (Long, 2015; Willis, 1996).

Game-based and interactive learning approaches have also gained attention because they increase
learner motivation and classroom participation. Classroom games such as sentence reconstruction, role-play,
quizzes, and collaborative competitions create more engaging learning environments and encourage active
involvement in language use (Harmer, 2007). Research on digital and game-based learning further suggests
that learners become more motivated and willing to participate when educational activities include elements of
challenge, interaction, and collaboration (Prensky, 2001).

Moreover, Halliday’s functional perspective on language emphasizes that language should be viewed as
a tool for communication rather than a system of isolated grammatical rules (Halliday, 1978). In the same way,
Gee (2003) argues that interactive learning environments support problem-solving, critical thinking, and active
learning processes. These perspectives suggest that integrating grammar instruction with communicative and
game-based activities creates a more balanced and effective learning environment for ESL learners.

Therefore, previous studies indicate that combining traditional grammar instruction with interactive and
gamified learning strategies can improve learner engagement, grammatical development, and communicative
competence more effectively than traditional teacher-centered methods alone.

Methodology

This study used a mixed-method instructional approach combining traditional grammar teaching with in-
teractive and gamified learning strategies. The participants were approximately 70 pre-intermediate ESL
learners enrolled in an English language program. The aim was to improve grammatical competence through
contextualized instruction supported by communicative and game-based activities.

Instruction followed the Presentation—Practice—Production (PPP) model. In the presentation phase,
grammar structures were introduced through real-life contexts, visual materials, and guided discovery rather
than direct rule explanation. In the practice stage, learners completed controlled exercises such as drills, gap-
filling, and sentence transformation tasks. In the production phase, students used grammar in communicative
activities such as dialogue creation and situational speaking tasks.
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An inductive teaching approach was also applied, allowing learners to identify grammatical patterns
through examples and contextual tasks. Gamification was integrated through activities such as quizzes, sen-
tence-building games, matching tasks, team competitions, and role-play exercises. These activities encour-
aged collaboration and active participation (Deterding et al., 2011).

Learners worked individually, in pairs, and in groups. The teacher acted as a facilitator, guiding activities
and providing feedback. Assessment was continuous and based on participation, accuracy, and oral perfor-
mance. Materials included English Grammar in Use (Murphy, 2019), teacher-made flashcards, and worksheets
adapted from ESL resources such as BusyTeacher (BusyTeacher, n.d.).

Results and Findings

The findings show clear differences in learner behavior between traditional instruction and gamified
learning. During conventional grammar lessons, students initially showed limited engagement, although com-
prehension improved when examples were contextualized.

In contrast, gamified activities significantly increased student participation and motivation. Learners be-
came more active in group work, collaborative tasks, and interactive games. Even shy students participated
more confidently in speaking activities. The game-based environment reduced anxiety and encouraged learn-
ers to take risks in language use.

Students also demonstrated improved peer interaction, as they frequently supported and corrected each
other during group tasks. In many cases, learners understood grammatical structures through practice before
formally recognizing the rules, indicating the effectiveness of inductive learning.

Overall improvements were observed in grammar accuracy, speaking fluency, vocabulary use, and writ-
ing ability. Compared to traditional instruction, gamified learning resulted in higher engagement, stronger moti-
vation, and greater confidence in English communication.

Discussion

The findings of this study demonstrate that combining grammar instruction with game-based learning
activities positively influences learner engagement, motivation, and overall language development. This result
may be explained by the relationship between explicit grammar instruction and meaningful communicative
practice. While traditional grammar teaching provides learners with structural knowledge of language, gamified
activities create opportunities for contextualized application and active language use. Such integration sup-
ports deeper cognitive processing and long-term retention of grammatical structures (Sweller, 1988).

Another significant finding is the reduction of learner anxiety during interactive learning activities. Stu-
dents appeared more confident and willing to participate when grammar practice was presented through col-
laborative and game-based tasks. This finding supports Krashen’s Affective Filter Hypothesis, which states
that lower anxiety and increased motivation facilitate second language acquisition (Krashen, 1982). Through
pair work, group interaction, and role-play activities, learners became more comfortable using English without
excessive fear of making mistakes.

The study also indicates that student-centered instruction is more effective than teacher-centered meth-
ods in promoting active participation and learner autonomy. In interactive learning environments, students ac-
tively construct knowledge through communication, collaboration, and problem-solving. This observation aligns
with Vygotsky’s sociocultural theory, which emphasizes the importance of social interaction and guided learn-
ing in cognitive development (Vygotsky, 1978). Learners in this study demonstrated higher motivation and
stronger participation when they were actively engaged in classroom tasks.

Grammar instruction remains an essential component of ESL learning because it provides learners with
awareness of linguistic accuracy and sentence structure. However, grammar instruction alone may not fully
support communicative competence if learners are not given opportunities to apply language meaningfully.
Previous research in communicative language teaching has similarly emphasized the importance of combining
grammatical accuracy with authentic communication (Richards & Rodgers, 2014).

Game-based learning also demonstrated several pedagogical strengths in this study. Interactive activi-
ties increased learner motivation, promoted peer collaboration, and created a more dynamic classroom at-
mosphere. These findings are consistent with studies on game-based learning, which suggest that educational
games enhance learner engagement and participation by making learning more enjoyable and interactive
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(Prensky, 2001). Nevertheless, excessive focus on games without clear instructional objectives may reduce
attention to grammatical accuracy. Therefore, effective instructional planning remains necessary to balance
engagement with language learning goals.

Overall, the findings of this study support previous research indicating that communicative and task-
based approaches contribute positively to language acquisition. The integration of grammar instruction with
gamified and interactive learning strategies appears to provide a balanced approach that promotes both
grammatical accuracy and communicative fluency (Long, 2015; Willis, 1996).

Conclusion

This study concludes that a student-centered and interactive approach is the most effective method for
teaching English grammar in ESL classrooms. In this approach, teachers act as facilitators who guide learning
rather than dominate instruction. Learners become active participants through individual, pair, and group ac-
tivities.

Integrating grammar instruction with gamified learning significantly improves engagement, motivation,
and language performance. Students not only understand grammatical rules but also apply them in real com-
munication. This approach also reduces anxiety and increases confidence in using English.Teachers are en-
couraged to combine explicit grammar instruction with interactive and task-based activities to create a support-
ive and engaging classroom environment. The study also highlights the need for further research on digital
gamification tools and long-term effects on language learning.
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[0OLLPEHUA B CUCTEME METO/10B
YIIPABAEHYECKWUX AENCTBWN: MOTMBALIWA K
PE3YNIbTATUBHOCTH WK dOPMAJIBHOCTD
OTYETHOCTU™

KNLIKWHOBA AHHA EBIEHbEBHA

CTY[EHTKa BTOPOro Kypca HanpasieHus
tOpucnpyaeHUms yrofoBHO-NPaBOBOrO NPOGUIIS
Orb0Y MBO «Poccuicknin rocyaapCTBEHHbI YHUBEPCUTET COLMAnbHbIX TEXHOMNOMN»

HayuHbiti pykoeodumens: TeHemko Anekceli Anekceeguy

doueHm, kaHoudam rpUOUYECKUX HayK,

douyeHm KaghedpbI 2paxdaHCKo20 npasa U hpouyecca

®Ir60Y NBO «Poccutickuli 2ocydapcmeeHHb Il yHU8epcUMem coyuarbHbIX MexHono2ull»

AHHOTauUuA: B cTatbe paccmaTpyuBaeTcs porib NOOLLPEHUA B CUCTEME YnpaBreHYeckux MeTodoB. B cratbe
NOAHMMAeTCs BOMPOC, SBASKOTCSA N COBPEMEHHbIE CUCTEMbI MOTUBALMW AENCTBEHHBIM UHCTPYMEHTOM NS
MOBbILLEHUS Pe3yrbTaTUBHOCTM COTPYAHWUKOB UIN 3KE OHW NPEBPATUAMCH B (hopMasibHY npoLeaypy, OpueH-
TUPOBAHHYI UCKMIOYUTENBHO HA OTYETHOCTb. Ha OCHOBE aHanm3a BbISIBISAOTCS KNtoyeBble Npobnembl, KOTo-
pble CHUXAKT 3(PPEKTUBHOCTL MOOLIPEHUA, U NpeasiaralTcs NpakTUYeCcKMe pekoMeHZaLun no COo3gaHuto
MOTUBALMOHHOW CUCTEMbI, HALLENIEHHOW Ha peasibHble JOCTUXEHUS U JONrOCPOYHOE pa3BUTUE NepcoHana.
KntoueBble cnoBa: Cuctema NOOLLPEHNIA, yNpaBeHne NepcoHanoM, MOTUBaLUKS, pe3ynbTaTMBHOCTb, qop-
MafibHOCTb, Onnara no pesynbTatam, OpraHn3aunoHHas 3pdeKTUBHOCTb, YNpaBneHYECKUe PELLEeHMs, Kopno-
paTuBHas KynbTypa.

"REWARDS IN THE SYSTEM OF MANAGEMENT ACTIONS: MOTIVATION FOR EFFECTIVENESS OR
FORMALITY OF REPORTING?"

Kishkinova Anna Evgenievna
Scientific adviser: Tenetko Alexey Alekseevich

Abstract: The article discusses the role of incentives in the system of management methods. The article rais-
es the question of whether modern systems of motivation are an effective tool for increasing the performance
of employees, or whether they have become a formal procedure focused solely on reporting. Based on the
analysis, key problems are identified that reduce the effectiveness of incentives, and practical recommenda-
tions are provided for creating a motivational system that focuses on real achievements and long-term staff
development.

Keywords: Incentive system, personnel management, motivation, performance, formality, performance-based
pay, organizational efficiency, management decisions, and corporate culture.
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TpaanumoHHO NOOLLPEHNS pacCcMaTPUBAKOTCS KaK YHUBEPCarbHbIA CTUMYI ANS NOBbLIWEHNS pesyrbTa-
TUBHOCTU Tpyaa. OHaKo POCCUICKMIA OMbIT AEMOHCTPUPYET Napafoke: BMECTO poCTa NPOU3BOAUTENBHOCTY
OHW Hepeako NPOBOLMPYIOT opMaribHoe OTHOWEHWe K paboTe, Korga Lienblo COTPYAHWKA CTaHOBMTCS Bbl-
NOMHEHNE OTYETHbIX NOKa3aTenen, a He AOCTXKEHME CTpaTerMyecknx pe3ynbTaToB. AKTyanbHOCTb TeMbl 00Y-
CroBIIEHa OrpaHNYeHHOCTBIO konnyecTBeHHbIX KPI, koTopble cO34al0T pUcK MaHUNynsaLumMnM U NoAMeHbI peanb-
HbIX Lienen hopManbHbIMU OTYETaMM.

Llenb cratbit — BbISIBUTL 1 0BOCHOBATH (hakTOpbI, ONpedenstoLLme, Koraa NoOLPEHNs CTAHOBSATCS Ka-
Tanu3aTopoM pe3ynbTaTUBHOCTU, a KOraa — (PakTopom hopmanusaLmm 0TYETHOCTH.

CornacHo Teopusim [1. KaHemana, A. Tepcku, 3. Jlokke, 3. [lecu n P. PaitaHa, nooLpeHns moryT ycu-
n1BaTh LieneBoe NoBeAeHNe UK uckaxatb ero. UpeamepHas npuss3ka K KONMYEeCTBEHHbIM MeTpukam ocrab-
NSET BHYTPEHHIO MOTMBALMIO («BbITECHEHWEY), Nopoxaas opmanuam. Mpy KOPPEKTHOM NPOEKTUPOBAHUN
cMCTeMa NOOLLPEHW CorflacyeT MHAMBMAYanbHblE AENCTBUS C LeNsaMu opraHnsaumm, obecneyvsaeT npea-
CKa3yeMOCTb W CHUKAET U3AEPKKN Ha KOOPAMHALMIO.

Y3kas npuBsiska NOOLUPEeHUn K (hopManbHbIM MokasaTensam BedET K «MUrpe ¢ uudpammy, UrHopuposa-
HWIO Ka4yecTBa ¥ NepBepCHbIM dhhekTam (MaHUNynALMM OTYETHOCTLIO, BbIBOP NErkMX Lenen). ITo CHUXaeT
06LLyt0 3h(PEKTUBHOCTL YNpaBeHUs.

ViccnepoBaHue poccuUinckmx KOMMnaHWA NoKasbiBaeT: NOOLPEHUS CTaHOBATCA ApaniBepOM pe3ynbTaTuB-
HOCTW NpW XECTKOM MPUBSA3KE K CTpaTeryeckum npuoputeTam, Npo3payHoCTh KpUTEPUEB U NOAJEPXKKE Nu-
aepctea. Kak oTMeyaeTcs B nutepatype, «MaTepuanbHble U HemaTepuanbHble CTUMYIbl, OPUEHTUPOBAHHbIE
Ha cTpaTeruio, TpaHCOPMUPYIOT NOBEAEHUE COTPYAHMKOBY [1, C. 45]. B poccuinickom KOHTEKCTe, rae UcTopu-
YeCKu CyLLeCTBYET BbICOKUA YPOBEHb HEAOBEPUS K YNPaBMEHYECKUM PeLLeHnsM, (hOopManu3oBaHHble 1 [o-
CTYMHble ANS KOHTPONS METPUKW CHWXatoT CyObekTUBM3M OLUeHKW. VccrieqoBaTenu nogvyepkuBaroT, YTo
«ycrneLHble CMCTeMbl MOTMBaLMM 6a3MpyOTCA Ha OTKPLITOCTW MokasaTeneny [2, c. 78]. Moaaepxka nuaep-
CTBa ABNSETCSH KPUTUYECKUM (DAKTOPOM: «MHCTPYMEHTOM, YCUIMBAIOLLMM MOTUBALMIO, BbICTYMAET KOHCTPYK-
TUBHast obpaTHas cBsisb» [3, ¢. 112].

OpHako pacnpocTpaHeHa npakTuka HEKPUTUYHOIO 3aMMCTBOBaHMA 3anagHbix KPI 6e3 agantauyum K no-
KanbHOMY KOHTEKCTY, YTO SBMSETCA pe3yrnbTaToM «CMELLEHNs akLeHTa C AOCTKEHMS CTpaTErnyeckunx Lenei
Ha BbINOHEHME OnepauyoHHbIX nokasaTenemny [1, ¢. 144]. B kpynHom BaHke 60OHYCbI 3@ NPOLEHT BbINOSTHEHUS
nnaHa no Bblgaye KpeauTOB NPUBENN K POCTY NPOCPOYEHHON 3a40MKEHHOCTM, MOCKOMbKY MEHEMKEPb! OKY-
CMPOBANUCh UCKIKOYMTENBHO Ha «MErko AOCTUKUMBIX U M3MEepUMbIX nokasaTensx» [2, ¢. 67]. Takke ocnab-
neHHas obpaTtHas CBs3b W KynbTypa u3beraHus OTBETCTBEHHOCTY NPeBpPaLLatT GOHYChI B PYTUHHYIO BbINMATY:
«hopmarnu3oBaHHbIN NOAX0A K OLeHKe 6e3 JOMmKHOM 0BpaTHOW CBS3M NPUBOAMT K TOMY, UTO COTPYAHMKM BOC-
NpuHUMatOT BOHYC Kak JosmkHoe [3, c. 58].

KntoueBas npobnema — SOMUHMPOBaHME Konn4ecTBeHHbIX KPI (06bEM npogax, Konn4ecTBO NPOEKTOB)
B ywepb kayecTBeHHbIM. Kak oTMevalT uccneposateny, «npeobrnaganne opmasnbHbIX KONMYECTBEHHBIX
KpuTepues B yLlepd KayecTBEHHbIM NPUBOANT K (DOPMMPOBAHUIO Y COTPYAHWUKOB OPUEHTALMM He Ha CYTb pa-
0oTbl, a Ha BHeLHWe aTpubyTbl ycnexay [15, c. 112] (B nctouHnke Ne15 — ucnpasbTe npu Habope Ha HOMEp
W3 BaLLero cnucka). PelleHne — paspaboTka cbanaHcMpoBaHHON cUCTEMbI NokasaTenen (Balanced Scorecard)
C BECOM Ka4eCTBEHHbIX KpUTEpUEB (YAOBIETBOPEHHOCTb KITMEHTOB, BOBIEYEHHOCTb, CNIOXHOCTb 3aAady) He
MeHee 30-40%. ObecneyeHne aBTOHOMUM COTPYAHMKOB, MPO3PAYHOCTb NpoLedyp W perynspHas obparHas
CBSA3b CHWXatOT puck chopmanuama. ObyyeHne MeHemKEPOB HeMaTepuanbHOM MoTuBauuu (nybnnyHoe npu-
3HaHWe, pa3BuBatoLLMe 3adaHns) N AuHamnyeckas Hactporka KPI ¢ yuéTom nameHeHun busHec-cpeabl nos-
BOMAKT CUCTEME COXPaHSTb MOTUBMPYIOLLYHO PYHKLMIO.

[MpoBeAEHHbIN aHanW3 NOATBEPXOAET ABOMCTBEHHYIO NPUPOAY nooLlpeHuit. KroveBon daktop — npo-
eKTpoBaHue cuctembl, Tpebyrollee BanaHca KONMYECTBEHHbIX U KAYECTBEHHbIX KPUTEPUEB C YYETOM MNCUXO-
rornyeckmx MexaHuamoB. PaspaboTaHHble kpuTepuu BKIOYatoT: 6anaHc nokasaTenen, perynspHblid nepe-
cmoTp KPI, aBTOHOMWMIO, CNpaBeaIMBOCTb, MEXaHU3Mbl 0BpaTHON CBSA3M 1 MOHMTOPUHTA. [lepcnekTuBbl Aanb-
HeWLWNX 1CCreaoBaHU CBA3aHbl C agantauyueit MoLernm K pasHbiM OTPacnsM W OpraHu3aLOHHbIM KyrbTy-
pam, a Takke C AMNUPUYECKON NMPOBEPKON JOMNTOCPOYHBIX 3GPEKTOB MOOLLPEHNI.
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(DOPMbl ALBOKATCKMX OBPASOBAHUHB
POCCMMCKOWU DELEPALIWW: CPABHUTENDHbIW
AHAJU3

MAHOB AH[IPEW AMUTPVEBMY

CTYOEHT
OIrAQY BO «benropoackuit rocyaapCTBEHHbIN HaLMOHANbHbIN UCCNEL0BaTENbCKIUA YHUBEPCUTETY

HayyHb1li pykosodumens: AneliHukoea Banepusi AHOpeesHa
accucmeHm Kaghedpb! y20/108H020 npasa u hpouyecca
@IrAQY BO «beneopodckuli 20cy0apcmeeHHb Il HayuoHarbHbIU uccriedogamenbeKull yHusepcmemy

AHHoTaumsa: CtaTbsi NOCBSILLEHA CPABHUTESBHOMY aHanu3y OpraHM3aLMOHHO-MPaBOBbIX (POPM agBOKATCKUX
obpasosanuin B Poccuiickon ®egepaumm. Ha ocHose nonoxenuin ®eaepansHoro 3akoHa ot 31 mas 2002 r. Ne
63-®3 «Ob agBoOKaTCKOM AEATENBHOCTM 1 agBokaType B POy paccmatpuBatoTes YeTbipe (PopMbl aaBOKATCKMX
0bpa30BaHuit; afBOKaTCKMIA kKabMHET, KONnernst aABoOKaToB, agBoKaTCkoe GOpOo M topuanyeckas KOHCYMbTaLus.
AHanuaupyrTcs kKputepun Boibopa hopmbl 0Bpa3oBaHus (CTax aaBokaTa, NCMXONoryeckast FOTOBHOCTb K UH-
AVBWOYanbHON NpakTuke, NOTPeBHOCTL B KONMEKTUBHON paboTe), a Takke NpaBoBble 0COBEHHOCTH, SKOHOMUYE-
CKMe acnekTbl (HanoroobnoxeHue, CTaTyc HaroroBOro areHTa) 1 NpakTUYeCKMe NPEUMYLLECTBA Kaxaon (opMbl.
KnioyeBble cnoBa: afBokaTckie 06pa3oBaHuWs, aaBOKaTCKUA KabMHET, KOnnerus agBoKaToB, afBokaTckoe 6to-
PO, KopuanYeckas KOHCyNbTaLus, NapTHEPCKMIA 4OroBOP, HanoroobnoxeHne aaBokaToB, (HOPMbl afABOKATCKOM
[EeATerNbHOCTH.

FORMS OF ADVOCATE EDUCATION IN THE RUSSIAN FEDERATION: COMPARATIVE ANALYSIS
Panov Andrey Dmitrievich
Scientific Advisor: Aleinikova Valeriya Andreevna

Abstract: The article is devoted to a comparative analysis of the organizational and legal forms of legal entities in
the Russian Federation. Based on the provisions of Federal Law No. 63-FZ of May 31, 2002, "On Legal Practice
and the Bar in the Russian Federation," four forms of legal entities are considered: a law office, a bar association,
a law firm, and a legal consultation. The article analyzes the criteria for choosing a form of legal entity (lawyer's
experience, psychological readiness for individual practice, and need for collective work), as well as the legal and
economic aspects (taxation, tax agent status), and practical advantages of each form.

Keywords: legal entities, law office, bar association, law firm, legal consultation, partnership agreement, taxation
of lawyers, forms of legal activity.

Bbi6op dopMbl agBokaTckoro 06pa3oBaHMs — OAHO M3 NEPBbLIX M Hanbonee 3HaYMMbIX PELLEHUIA, KOTOPOE
NPMHUMAET afBoKaT nocre NpUcBoeHus ctatyca. Kak cnpaBenimBo otmedaet uneH Coseta ®efeparnbHoit na-
natbl ageokatoB PO EneHa ABaksaH «kaxgast U3 CyLlecTBYOWMX hopM afBokaTckux obpasoBaHuin obnagaet
CBOVMW OCOOEHHOCTSIMI, MO3TOMY CMOPbI O HAMMYYLLEM MECTE ArS NPAKTUKK HE yTuxaT» [1].

CoBpeMEHHOE POCCUICKOE 3aKOHOAATENbCTBO, @ MMeHHO PeaepanbHbii 3akoH «Ob agBokaTckon ges-
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TENbHOCTU M aaBokaType B PO», npegycmaTpuBaeT YeTbipe hopMbl afBOKATCKMX 06pa3oBaHWi: afBOKATCKUN
kabMHET, KONnerns agBOKaTOB, afBokaTckoe GO W topuanyeckast KoHcynbTauus [2]. Kak oTMevaeTt Buue—
npeaungeHT Konnerum agsokatoB SED LEX Anekcanapa LiBeTkoBa, ogHW aaBoKaThbl BbIBMPAIOT KOMMEruio, YTo-
Obl 0OMeHMBaTLCA 3HaHUAMM, Apyrie — BHopo, Tak Kak yKe HaLLmu CBOW Kpyr NOCTOSHHbIX NAapTHEPOB A1 COB-
MeCTHOro BefeHus gen [1].

AnBokaTckuit kabuHET — eAMHCTBEHHAs (hopMa aaBOKaTCKoro 0bpasoBaHuWs, NpeaHasHaueHHas ans WH-
AVBUOYanbHON AedTenbHOCTU. B cootBeTCTBIM €O cTaThen 21 3akoHa 06 agBokatype, yypeanTb kabuHeT Bnpa-
BE a[lBOKAT, «MMEILLMIA CTaX aiBOKATCKON AEATENbHOCTU He MeHee Tpex neT» [2].

Kak oTmevaet Hwxeropogckui agsokat Bpex [ynsH, yypeauTenb afgBokaTckoro kabuHeta, Bbibop B
nornb3y 3Toi (hOpPMbl OH caenan crycTs BoceMb NET paboTbl B KONMEruu, NOHSB, YTO 3T0 HeoBXxoauMo Ans ero
AanbHenwero npodeccuoHansHoro pocta [3]. C 2020 roga, korga oH ydpeaun kabuHet, ['ynsH HEOOHOKPATHO
ybexxgaeTtcs B NpaBunbHOCTY 3TOrO Bblbopa.

[MpenmyLLecTBa afBOKaTCKOrO kabuHeTa:

1. MNonHas caMoCTOATENBHOCTL B OpraH13aumuy paboTsl 1 pacnpeaeneHn BpeMeHu;

2. OtcyTcTBIE HEOBXOAMMOCTI OTHMCNEHUI HA COAEPXaH1e KonnernarnbHoro opraHa;

3. BO3MOXHOCTb BECTU NPUEM B XMIOM MOMELLEHWM (MPUHAANexXallem afaBoKaTy U YrieHaM ero CeMbi
Ha npaBe COBCTBEHHOCTM, MO0 apeHayeMOM C cornacus HaumogaTens);

4. YNpoLLeHHble OTHOLIEHUS C KITMEHTOM: COrnalleHre 3akmioyaeTcs HenocpeaCcTBEHHO MexXay adBoKa-
TOM W [JOBEPUTENEM,;

5. BO3MOXHOCTb BbICTpanBaHus NUYHOro Bperaa («LWTyYHbIA TOBap ANS LTYYHON 3awmTbi») [3].

HepgocraTtku u orpaHuyeHus:

1. HeBO3MOXHOCTb BbICTPOr0 06MEHa MHEHUSIMI C Kofieramu no CroXHbIM genaM. Kak otmevaeT lNynsm,
afBoKaTy—«KabUHETUMKY» CBOMCTBEHHO CaMOCTOSTENbHOE CKPYNyne3Hoe 3ydeHne Matepuana; K MHEHWO Kon-
ner oH obpaLLaeTcs TONbKO KOraa y Hero 0CTanmnch BOMPOCh! MW OH XOYET NPOBEPUTL CBOM BbIBOAb! [3];

2. bonee BbiCOKas CTeNeHb OTBETCTBEHHOCTU — KaK neper A0BEPUTENEM, TaK 1 3a COBCTBEHHOE Npodec-
CMOHarnbHOE Pa3BuTHE,;

3. 3akoHoAaTENbHbIN 3aMpeT Ha yupexaeHue kabuHeTa agBokaTamm Co CTaxeM MeHee Tpex neT [4];

4. CnoxHOCTU C BefeH1eM den no HasHayeHuo (KaBUHETHYMKM YacTO OT HWUX OTKa3blBAKOTCS, MNOCKOSbKY
yxe obecneyeHbl 4OCTaTOYHbIM KONMYECTBOM JoBepuTenen) [3].

Konnervns agBokatoB npeacTaBnseT coboil HEKOMMEPYECKYKD OpraHW3aLmio, OCHOBAHHYIO Ha YIEHCTBe,
[ENCTBYIOLLYI0 Ha OCHOBaHWUW ycTaBa. Yupeautensmu MoryT ObiTb ABa 1 6oree aaBokaTa, CBeAEeHUS O KOTOPbIX
BHECEHbI B OfWH PErvoHasbHbIi PEECTp; He MeHee ABYX YYpeauTenen JOMKHbI MMETb CTaX HE MeHee Tpex NeT

[2].

Kak oTmeyaet npeangeHT CaxanunHckon agBokaTckon nanatel Makcum bensiHuH, konnerms — 310 knaccu-
yeckast gpopma agBOKaTCKOro 06pa3oBaHmsl, NO3BONSAOLLAS aABokaTam paboTaTb CaMOCTOSITENBHO, HO NPK 3TOM
pasfensTb OpraHu3aLUyMoHHbIe pacxodb! (apeHda nomelleHuit, yxrantepus) [5].

lMpenmMyLLEecTBa KONnernn aaBoKaToB:

1. BO3MOXHOCTb 0OMEHA OMbITOM ¥ Nepeaayy 3HaHUM MOOAbIM KOnneram;

2. COBMECTHOE HECEHEe aaMUHUCTPATUBHBIX W OPraHN3aLMOHHbBIX PACXOLO0B;

3. UneHbl konnerun He 0TBEYAKT Mo 0bs3aTen-cTBaM 0bpasoBaHus 1 HaobopoT [2];

4. Kaxablh agBokat paboTaeT camMoCTOSATENbHO, HO MOA «YyTKUM MPUCMOTPOM CTapLUMX KOMMer», YTo
0COBEHHO BaXHO AN HAUMHAIOLLMX afBOKaTOB [3].

OcobeHHocTy Hanoroobnoxenus: Konnernst anBokaToB SBNSETCS HANOTOBLIM areHTOM — OHa UCHUCIISET,
yaepxusaet v ynnaumsaet HO®J ¢ [0X040B afBOKAaTOB—Y4aCTHUKOB, MEPEBOANT CTPAXOBbIE B3HOCHI, @ TakKe
ynnaumBaeT Hanor Ha Npubbinb opraHn3aumy (CTaBka 24%) W, NpU HaNWMYMKM UMYLLECTBA, HAMor Ha UMYLLECTBO
opraHusaLmn.

Anpokatckoe Btopo — dopma, npeanonararollas Hanbonee BbICOKYK CTENEHb MHTErpaLuy MpoLeccoB
OKasaHus LpUaMYECKON noMowwm. B oTnnume OT Konneruu, rae Kaxablid aaBokaT AeNCTBYET CaMOCTOSATENBHO,
6t0po OCHOBAHO Ha NAaPTHEPCKOM AOroBOPE, KOTOPbIM afBOKaThl 3aKIHYAT Mexay coboi eLe A0 yYpexaeHus
Biopo [2].
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Kak nosicHsieT suue-npesnaeHt OINA PO Muxann TonveeB, MMEHHO MapTHEPCKWA JOrOBOP SBMSIETCS
ONpeaenstoLLmMM LOKYMEHTOM, PerfiaMeHTUPYIOLLMM B3aUMOAENCTBME afBOKaTOB BHYTPK Gropo [6]. Kntoyesble
0cobeHHOCTM aaBOKaTCKoro 61opo:

1. Hanbonee 3HaunTenbHas MHTErpaLms agBoKaToB: OHM He MPOCTO PasfensioT OpraHN3aLMoHHbIe pac-
X0fbl, @ COBMECTHO BblpabaTbIBalOT CTpaTeriio BefeHns aen;

2. NapTHepckuiA JOroBOp onpeaensieT NopsaoK pacnpesenieHns BO3HarpaXaeHs U OTBETCTBEHHOCTMY;

3. MoaxoauT 4ns aaBOKaToB, CrELMAnM3MPYIOLMXCA HA CMOXHBIX KOPNOPaTMBHBIX CNOpaXx WU MPOEKTHOM
pabore.

Kak otmeuaet Bpex ynsiH, B CNIOXHbIX YTONOBHbIX Aenax ¢ 6onblMM KONMYeCTBOM (hUrypaHToB Afis
3(heKTUBHOW 3aLLMTBI KNIOYEBOE 3HAYEHWe MMEeT He CTONbKO afiBOKATCKWUA KOMMEKTUB KOSMEriu, CKOJSbKO
KOMMYHIKab€eNbHOCTb W LUMPOKMIA HAAEXHBIA Kpyr konner [3]. AaBokaTckoe 610po co3naeT MMEHHO Takyto Cpeay
ANs KOMaHAHOW paboTbl.

tOpuamnyeckas KoHCynbTaums 3aHMMaeT 0coboe MecTo B cUCTEMe aaBoKaTCkux obpasosaHuit. OHa yype-
[OaeTcs COBETOM afiBoKaTCKoi nanatbl cybbekta PO B criyyasix, korga Ha Tepputopum ogHoro cyaebHoro pait-
OHa obLLee Yncno agBoOKaTOB COCTABNSIET MEHEE ABYX HA OAHOTO (hefepanbHOro Cyabto [4].

Kak otmevaeT [1.B. BapkoBckui, topuamyeckas KoHCynbTaums Co3aaeTcs B Nepayto ovepeab ans obecne-
YeHUst JOCTYNHOCTY OPUANYECKO NOMOLLM B OTAANEHHbLIX MM ManoobecneyeHHbIX agBokaTami panoHax [4].
OcoBeHHOCTY HOPUANYECKOI KOHCYMbTaLMM:

1. YupexgaeTcs He afBokaTaMmu, a COBETOM a[iBOKAaTCKOM nanarbl;

2. ObecneynBaeT yyacTe afBokaToB B paboTe No HasHaYeHo 1 okasaHue BecrnnaTHoON PUANYECKON
MOMOLLY;

3. ABNSIeTCA KONNEKTUBHON (HOPMONA, HO C MEHbLLEN CTEMEHbI0 aBTOHOMUM aiBOKATOB MO CPABHEHWIO C
Konnerven.

AHanus no3nuuin agBoKaTCKoro coobLLecTBa U Hay4YHON NuUTepaTypbl MO3BONSET BbIAENUTL CredytoLme
KpuTepum Bbibopa hopMbl agBOKATCKOr0 06pasoBaHus.

Bo-nepBblX, CTax agBOKaTCKON LEeATENbHOCTU. 3aKOH MPSIMO OrpaHUYMBaET BO3MOXHOCTb YYpexaeHus
a[iBOKaTCKOro kabuHeta Tpems rogamu ctaxa [2]. B. 'ynaH gaxe nonaraeTt, YTo 3T0T CPOK AOIKEH ObITb yBEN!-
YeH, MOCKOIbKY MCUXONOTMYEeCKUA CKNad adBokaTta BNWSET Ha BbIOOP kabuHETa, HO He MeHee BaxHbl OMbIT U1
3penocTb npodeccuoHana [3).

Bo-BTOpbIX, NCUXOMOMMYeCcKas rOTOBHOCTb K MHAMBMAYaNbHOM paboTe. Kak oTMeyaeTcs B aBOKaTCKOM
coobLiecTBe, «afBOKATCKUIA KaOUHET — 3TO He MPO 3aMKHYTOCTb, OH MPO Goree BbICOKYH CTeNeHb OTBETCTBEH-
HOCTM, 1 BbIBUPAIOT €0 Te, KTO He N36eraeT Takon OTBETCTBEHHOCTUY [3].

B-TpeTbKx, NOTPebHOCTb B KOMaHAHOM pabote. [Ins agBoOKaToB, CMELManu3vpyOLLMXCS Ha CIOXKHbBIX
npoekTax ¢ 60MbLLMM KOIMYECTBOM (DUTYPaHTOB, NPEANOYTUTESbHBI KONNEKTUBHBIE (hOPMbI (Konnervs unn 6to-
po).

B-yeTBepTbIX, 3KOHOMUYECKMe coobpaxeHns. Kak nosicHseT M. Tondees, HanoroobrnoxeHne agsokat-
CKOro kabuHeTa 6M3ko K HanoroobnoxeHuio uHameuayansHoro npeanpuiumatens (HO® 13%), Torga kak
Konnervs 1 Bopo ynnaynBaroT Hanor Ha NpubbInb opraHu3auui (24%) v SBNSOTCS HANOrOBbLIMI areHTamm Ans
afBokaTos [6)].

Takum obpa3om, 0TEYECTBEHHOE 3aKOHOAATENLCTBO Poccuiickoin Peaepauumn npegycMaTpuBaeT YeTbipe
(hopMbl agBoKaTCKux 06pa3oBaHuil, 06beanHseMbIE B ABE rPYNMbl: MHAMBKUAYaANbHAs (aABOKATCKMA KabUHET) 1
KONMeKTUBHbIE (KONnerns agBoKkaToB, afBokaTckoe 6ropo, topuamndeckas KoHcynbTaums) [2]. Kaxgas dopma
MMeeT CBOM JOCTOMHCTBA U OrpaHuyeHns. AQBOKaTCKUiA kKabuHeT obecneynBaeT MakcManbHy CaMoCTOSATESb-
HOCTb M BO3MOXHOCTb BbICTpauBaHus NIMYHOro 6peHaa, Ho TpebyeT BbICOKOM CTENEHN OTBETCTBEHHOCTU U CTa-
*a. Konnervs agokatoB co3AaeT cpeay Ans 0bmMeHa OnbITOM ¥ NOAAEPXKKM MONOAbIX CreuuanmcToB. AgBokaT-
ckoe 610po MO3BONSET BLICTPOUTHL Hanbonee MHTErPUPOBAHHYIO KOMaHAHY0 paboTy Ha OCHOBE MapTHEPCKOro
porosopa. tOpuanyeckas koHCynbTaumus obecneunBaeT LOCTYNHOCTb HOPUAMYECKON MOMOLWM B OTAANEHHbIX
panoHax.

He cyLwiecTByeT yHMBEpCarnbHOW, «nyyilen» ¢opMbl agBokaTckoro obpasosaHus. Kak nogyepkusaeT B.
FynsH, Ans Toro YTobbl OAHO3HAYHO YTBEPXAATb, kakas popma NyuLle, HyHO UCXOAUTb U3 COBOKYMHOCTM TPex
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(haKTOPOB: MHAMBMAYaNbHbIX NPEANOYTEHNA aaBoKaTa, ryboKOro 3HaHWs NPaKTUYECKNX OCOBEHHOCTEN Kaxaom
(HOPMbI M BO3MOXHOCTM NPUMEHEHWS alBOKATOM MIKOCOB pasHbiX POPM B CBOEN AeATENBHOCTM [3].

lpakTuka nokasbIBaeT, YTO aABOKaTbl HEPEAKO MEHAOT hopMy 06pa3oBaHns Mo Mepe NpodeccnoHarb-
HOro pocTa. HauuHarowme aaBokaThbl Yalle BbIOMPaKT KOMMeruio 4ns nonyyeHus onbita noj PYKOBOACTBOM
CTapLUMX Konner; CnycTs rodbl, ChOpMUPOBaB KIIMEHTCKYD Basy, MHOrMe yypexaaroT COOCTBEHHbIN afBOoKaT-
CKUiA kKabuHeT [3].

Kak pestomupyeT E. ABaksiH, Kaxaasi U3 CyLEecTBYOWMX POpPM afgBOKaTCKMX 06pa3oBaHWN UMEET CBOM
0COBEHHOCTI, NOITOMY CNOPbI O HaWUMy4LeM MecTe Ans npakTuku He YTUXHYT [1]. Oco3HaHHbIN BbIBGOp POopMbI
00pa30BaH1s — BaxHbIN Lar B NPOECCHOHanbHOM PasBUTUM afBokaTta, TPeOyHoWmn yueTa NMYHbIX NpuopuTe-
TOB, CTaXa, CneLmanm13anmm u roTOBHOCTW K TOW UMW UHOW CTENeHW OTBETCTBEHHOCTH.
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[OCY/IAPCTBEHHAA MOJINTUKA B COPEPE
OU3UYECKOU KYNIbTYPbI U CTIOPTAB
AHTJIAN W BENAPYCH: CPABHUTE/NbHbIN
AHATW3 W AKTYAJIbHBIE TEHAEHLINA

bOPWC CBETIIAHA IMUTPUEBHA
WBAHbKOBA [1APbAl CEPTEEBHA

CTYZEHTbI
YO «['pogHEeHCKMI rocyaapCTBEHHbIN YHUBEpCUTET UMeHW AHKM Kynanbi»

HayuHbIli pykoeodumens: ToHko6namoea MpuHa BukmopoeHa
cm. npenodagamerb
YO «lpodHeHckull 2ocydapcmeeHHbIll yHusepcumem umeHu SHku Kynanbi»

AHHOTauuA: B cTaTtbe npeacTaBneH cpaBHUTESbHbIA aHanms rocyaapCTBEHHON MOSMIMTUKK B cdepe hunsnye-
CKOW KynbTypbl U cnopTa B AHIUK 1 benapycu. AkTyanbHOCTb UccneaoBaHus obycrnoBneHa Heobxoaumo-
CTbl0 BbISIBNEHUS APPEKTUBHBIX MEXaHN3MOB YNPaBIEHNS CMOPTUBHON OTPACHbIO B YCMOBUSX COBPEMEHHBIX
BbI30BOB (MaH4eMWs, reononUTUYecKast HaNPSHKEHHOCTb, Ludposmuauus). Liens paboTbl — onpeaenuts oco-
BeHHOCTU, MPenMyLLEeCTBa 1 OrpaHNYeHNs ABYX MOLENen: AeLEeHTPanM30BaHHoN (AHMNS) U LeHTpannu3oBaH-
Hon (Benapyck). MeTogonoMM4eckon OCHOBOM BbICTYNAeT CpPaBHUTESNbHbIA aHanu3 HOPMAaTUBHO-NPaBOBbIX
[OKYMEHTOB, CTpaTeruin passuTs CnopTa 1 Hay4Hoi nuTepaTypbl. PesynbTaThl NoKasbiBaKT, YTO aHrnmMIncKas
MOAENb OPUEHTMPOBAHA Ha MaCCOBBbI CNOPT, NAPTHEPCTBO roCyAapCTBa W OBLIECTBEHHbBIX OpraHu3auuin, An-
BEpCMMULMPOBAHHOE (DMHAHCUMPOBaHWE (BKIIOYAs CPefCcTBa HaLMOHarbHOW NIoTepen), akTUBHOE BHEAPEHWE
LMdpOBbIX TEXHOMOTMN U UHKITIO3MBHBIX Nporpamm. benopycckas mofenb xapakrepusyeTcs BefyLlen ponbio
rocygapcTsa, OKmMKETHbIM (DUMHAHCUPOBAHWEM, MPUOPUTETOM CMOPTa BLICWIMX [OCTMXKEHWA U [ETCKO-
IOHOLLIECKOrO crnopTa. BhisiBneHb! 06LuUme TeHAeHUM: YKpenneHue 340p0Bbs HaceNeHus, passuTe UHKMIO3NB-
HOrO CropTa, UHTerpaums cnopta B 06pas3oBaHne W 30paBoOXpaHeHne. B cTaTbe Takke aHanMaupyTCcs Ho-
Bble BbI30Bbl 1 NEPCNEKTUBLI B3auMHOro obyveHus mogensam. CaenaH BbiBog O HEOBXOAMMOCTH coveTaHus
rOCyAapCTBEHHOMO PerynpoBaHns ¢ 0BLLECTBEHHbIMU UHALMATBAMM NS MOBbILEHWS YCTONYMBOCTM CMOp-
TUBHOW MOMMUTUKM.

KntoueBble cnoBa: rocyfapCTBeHHas CrOPTUBHAS MONIUTUKA, CPaBHUTENbHbIV aHamua, AHrmus, benapyce,
MaccoBbI CMOPT, CMOPT BbICLUMX AOCTWXKEHWA, (DUHAHCUPOBAHWE CMopTa, LMMPOBU3aLMS, WHKMIO3NBHBIN
cropr.

STATE POLICY IN THE FIELD OF PHYSICAL CULTURE AND SPORTS IN ENGLAND AND BELARUS:
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Abstract: The article presents a comparative analysis of the state policy in the field of physical culture and
sports in England and Belarus. The relevance of the research is determined by the need to identify effective
mechanisms for managing the sports industry in the face of modern challenges (pandemic, geopolitical ten-
sions, digitalization). The aim of the work is to identify the features, advantages and limitations of two models:
decentralized (England) and centralized (Belarus). The methodological basis is a comparative analysis of
regulatory documents, strategies for the development of sports and scientific literature. The results show that
the English model is focused on mass sports, partnership between the state and public organizations, diversi-
fied financing (including funds from the national lottery), active introduction of digital technologies and inclusive
programs. The Belarusian model is characterized by the leading role of the state, budgetary financing, and the
priority of high-performance sports and youth sports. Common trends have been identified: strengthening pub-
lic health, developing inclusive sports, and integrating sports into education and healthcare. The article also
analyzes new challenges and prospects for mutual model learning. It is concluded that it is necessary to com-
bine government regulation with public initiatives to increase the sustainability of sports policy.

Keywords: state sports policy, comparative analysis, England, Belarus, mass sports, high-performance
sports, financing of sports, digitalization, inclusive sports.

B coBpemeHHbIX ycnoBusx (huanyeckas KynbTypa WU CNOPT SBMSIOTCS BaXHbIM 3MEMEHTOM rocyaap-
CTBEHHOM COLManbHOM NOMUTUKK, CNocoBCTBYS POPMMPOBAHMIO YENOBEYECKOrO KanuTara, yKpenneHuo 3a0-
POBbS HACENEHNS 1 MEXAYHAPOAHOTO UMUIXA CTPaHbI.

AKTyanbHOCTb MccnefoBaHus oBycroBneHa HeobXoAMMOCTbI aHamm3a COBPEMEHHBIX TEHAEHUMA W
BbISIBNEHUS PPEKTUBHBIX MEXaHU3MOB YNpaBreHns oTpacnblo. CpaBHUTENbHBIA aHanu3 onbitTa AHIIUA U
Benapycn nossonsieT onpeaenuTb O0COOEHHOCTW PasnnyYHbIX MOAENEN rocyLapCTBEHHOTO PEryrMpoBaHus
cnopra.

B Hay4HOi nuTepaType crnopT1BHas NOMMTUKA paccMaTpUBaeTCs Kak cucteMa Mep ANs passuTis us-
KymnbTypbl, MacCoBOro CropTa W CnopTa BbICLUMX JOCTMXeHUN [1, ¢ 15]. CnopT CTaHOBUTCS UHCTPYMEHTOM CO-
LanbHON MHTErpaumm u oblectseHHoro 6narononyumns [13; 14].

'oCynapcTBEHHas NonuUTKa AHIMWM OCHOBaHA Ha AeLeHTpanu3auum, napTHEPCTBE rocygapcTsa u 06-
LLLECTBEHHbIX OpraHu13aLmnin, NpUBIEYeHM YacTHoro cektopa. Ctparternyeckuii JOKyMeHT «Sporting Future» [1,
¢ 12] onpepensieT rmaBHyto Lenb — NOBbILLEHNEe (PU3NYECKON aKTUBHOCTU HACENEHNs, a He TOMbKO BbICOKME
pesynbTatbl. Ocoboe BHUMaHWe yaenseTcs MacCoBOMY CrOPTY Kak CpeacTBy NMPOdunakTuki 3abonesaHumn 1
CHUXEHUS Harpy3ku Ha 3gpaBooxpaHeHne. Ctpaterus «Get Activex [2, ¢ 9] TpebyeT co3gaHns ycrnosuin ans
BCEX CoLManbHbIX rpynn.

KntoueBas cTpyktypa — Sport England, pacnpegensiowias rocMHBECTULMN U CPEACTBA HaLMOHAIbHON
notepewm [3, ¢ 24]. Cuctema ynpaBneHns aBTOHOMHA: roCyAapCTBO 3a4aéT CTpaTeruio, a NPakTUYECKYo Aes-
TENbHOCTb BEAYT He3aBUCUMbIe accoumalum U MecTHble BnacTu [4, ¢ 37]. AKTUBHO pa3BMBAKOTCS WHKITHO3MB-
HbI CNOPT (PaBHbIE BO3MOXHOCTY ANS XKEHLLMH, UHBANUAOB, STHUYECKUX MEHBLUMHCTB) U LndpoBrU3aLms .

FocyaapcTBeHHas nonutuka benapycy xapaktepuayeTcsi BbICOKOM LeHTpanu3aumen. OCHoBY perynu-
poBaHus coctasnseT 3akoH «O dumandeckoin KynbType 1 crnoptey [6, ¢ 8]. KoopanHaumio ocywectsnset Mu-
HWCTEPCTBO cropTa W Typuama [7, ¢ 5]. FocyaapcTso urpaeT BeayLLyt ponb B (oMHAHCUPOBAHUK, MOAMOTOBKE
CMOPTCMEHOB BbICOKOTO Kfacca, pa3suTuy ONUMMUIACKOTO ABWKEHUS. BaxHOW YepTomn SABNSETCS LWUpokoe (hu-
HaHCUPOBaHWe MHPPaCTPYKTYPbI: CETb CMOPTLUKON, (M3KyNbTYPHO-0300POBUTENBHBIX KOMMEKcoB [8, ¢ 32].
[MpuopuTeT — AETCKO-HOHOLLECKWA CrOpPT, (POPMUPOBAHME pPe3epBa, BOCIUTaHWE NAaTPMOTM3Ma U COLManbHOM
OTBETCTBEHHOCTH.

CpaBHUTENbHbLIA aHanK3 NokasbiBaeT Kak 0bLiMe YepThbl (CMOPT Kak MHCTPYMEHT 340POBbS M MOBbILLE-
HWS KAYeCTBA XW3HW, pacLUMpPeHre LOCTyNa HaceneHns), Tak 1 CyLLeCTBEHHbIe pasnuyns. AHIMUINCKas cucTe-
Ma OpPWUEHTMPOBaHa Ha MaCCOBbIV CMOPT M NAPTHEPCTBO C OBLIECTBEHHBIMM OpraHu3auusamu; benopycckas —
Ha JOMMHUPYIOLLYIO POfb rOCYAapcTBa v CNOPT BbICLUMX AOCTKEHUN.

Pasnnyaetcad 1 (PuHAHCMpOBaHWE: B AHIMWW aKTUBHO WCMONb3YIOTCH BHEOIOMKETHbIE WCTOYHMKM
(HaunoHanbHas noTtepesi, CMOHCOPCTBO, YacTHble MHBECTULMKM) [5, ¢ 28], B Benapycu OCHOBHbIM OCTa€Tcs
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roc6rogxeT, YTo 06ecneynBaEeT BbICOKMIA KOHTPOSb, HO CHUXAET MMBKOCTb.

AHrnnickas mogenb 6onee agantuBHa K coluarnbHbIM U3MEHEHUAM. Briarogaps B3auMOAENCTBIIO Cek-
TOPOB CO3/AKTCH MHHOBALMOHHbIE NOAXOMbI: LngpoBble nnatopmbl, MOOGUIbHbIE NPUMOKEHNS ANS MOBbI-
LUEHNS aKTUBHOCTW [3, € 47]. YCUNEHO BHUMAHKE K MEHTaNbHOMY 3[0POBbH: (13nyeckast akTUBHOCTb CHUXa-
eT cTpecc n genpeccuto [1, ¢ 34]. Takke BaxHa OpUEHTALMSA Ha YCTOMYMBOE pa3BUTHE (IKONOTMYECKME CTaH-
AapTbl NPW CTPOUTENCTBE CNOPTUBHOM MH(pAcTpyKTypbl) [9, ¢ 10 ].

B Benapycv B nocrnegHue rogbl Takke yaensercs 6onblie BHAMaHUS MaccoBOMY CMOPTY U 30OPOBOMY
obpa3y xm3Hu: ctpostcs POKK, MoaepHU3MpytoTCs WKombHbIe 6a3bl [7, ¢ 28]. OaHako NpuopuTETOM OCTaET-
CS CMOPT BbICLLMX JOCTUXEHUI KaK (DaKTop MeXayHapoaHoro asToputeta [6, ¢ 16).

MpenmyLLecTsa HGenopycckoil Mogenu: cTabunbHOCTb PUHAHCMPOBAHWS, BOSMOXHOCTb JONTOCPOYHOTO
NNaHNPOBaHMUS, €AnHblE CTaHOApTbl NOArOTOBKW. HeaocTaTkm — orpaHuyeHne MHULMaTVBbI OBLLECTBEHHbIX
OpraHu3aLyi, HU3Kas KOHKYpPEHLMs, 3aBUCMOCTb OT BrogkeTa.

LincbpoBusauns B AHIMMK aKTUBHO UCMONb3YeTCs AN aHanuaa pesynbTaTo, AMCTaHLMOHHOMO 0Byye-
HWa TpeHepoB [2, ¢ 13]; B benapycy npouecchbl pa3suBakTCs MeasieHHee. VHKNI3MBHbBIA CNOPT — BaXHOE
HanpaeneHue B 06emnx ctpaHax [10, ¢ 37]. AHrnMsA aKTMBHO B3aWMOLENCTBYET C €BPONENCKUMN CTPYKTypamm
[9, ¢ 6]; Benapycb OPMEHTUPYETCS Ha HALMOHAsbHbIE MPUOPUTETHI.

CMelliaHHOe (hMHAHCMpOBaHWE AHIIMM NPUBMEKAET MHBECTULMN U CHUXAET Harpy3ky Ha BromxeT [5, ¢
15], HO YacTb yCnyr CTAaHOBUTCS KOMMeEpYeCKM HeJOCTYNHOM Ans HeKOTOopbIX rpynn. benopycckas mMogenb
obecneynBaeT JOCTYNHOCTb MHGPACTPYKTYPbI NS LUMPOKUX CIIOEB HACENEHUS, HO OrpaHnyeHa BromKETHbIMM
pecypcamu 4515 MOEepHU3aLMm 1 MHHOBALMIA.

3HayeHre MexayHapoaHbIX OpraHu3aLnin U KpynHbIx cobbIThin. B ycnoBusix rnobanusauum pekomeHaa-
yum BOS, FOHECKO, EBpokomuccuu BAMSKOT Ha HauuoHanbHble nomutuku [9;10;11]. Mposegexne Onumnua-
abl-2012 B JloHgoHe cnocobcTBOBAN0 MOAEPHU3ALMM MHAPPACTPYKTYPbI, POCTY UHTEPECA K aKTMBHOCTY . I
EBponeiickne urpsl B MuHcke (2019) ctanu BaxHbIM 3Tanom passuTUs CIOPTUBHOM MHGPACTPYKTYPbI U MEX-
AyHapoaHOro coTpyaHuyecTsa benapycu.

Habrniogaetcs MexancLumMnIvHapHbli NoAXO04: CNOpT UHTerpupyeTcs B obpasoBaHue 1 3apaBoOXpaHe-
Hue [2;7]. MeHaTCS KpuTepun apdeKTUBHOCTI: B AHITIMM aKLEHT Ha BOBNEYEHHOCTb HaceneHus, B benapy-
CU COXPaHSEeTCS 3HAYUMOCTb BbICLUMX JOCTMXKEHWI, HO PacTET BHUMaHWe K 0340POBNEHNI0 HAaceneHus.

OKOHOMUYECKME (haKTOPbI: AMBEPCUMKALWMS UCTOYHUKOB B AHINIMM AAET YCTOMYMBOCTD K KpU3ncam; B
Benapycy 3aBucMMoCTb OT BrogkeTa fenaeT cucTeMy ys3BUMON, HO obecneynBaeT JOCTYNHOCTb NS AeTei 1
MOMOZEXM HE3aBMCUMO OT JOXOA0B.

ccnenoBaHue nokasano, 4to cnopT B AHMNK 1 benapycu BbINOMHSAET He TOMbKO 0340POBUTENBHYIO,
HO 1 COLManbHO-MHTErPALMOHHY, UMUIXEBYO (PYHKUML. Mogenu CyLLecTBEHHO pasnnuyaloTCs: aHrmuinckas —
AeLeHTpanu3aums, napTHEPCTBO, CMELLAHHOE (PMHAHCUPOBaHWE, MPUOPUTET MAcCoBOro cnopTa [3, ¢ 22]; be-
riopycckas — LeHTpanusauus, Befylyas posib rocyAapcTsa, OPUEHTALMS Ha CMOPT BbICLUMX JOCTXKEHWUA npu
OHOBPEMEHHOM Pa3BUTUM MAccoBOCTU [6;7].

CoBpeMeHHble TeHAEHUMM — LMcpoBM3aLMs, WMHKIIO3NS, MeXayHapogHOe COTPYAHWYECTBO. AHIIUS
AEMOHCTPUPYET BbICOKUIA YpOBeHb WHHOBaUMi, benapycb — 6onee nocteneHHoe aswkeHne. Obe CTpaHbl
YAENSAT BHUMAHNE UHKIO3MBHOMY CMOPTY W AOCTYNY K usmnyeckon aktmeHocTu [10;11].

ObeKkTMBHAA NONUTHKA AOMKHA CoveTaTb MOAZEPXKKY CropTa BbICLUMX JOCTWXKEHWA C Pa3BUTUEM
MaccoBOro CrnopTa W AOCTYMHON MHAPPACTPYKTYpbl. [MBKOCTb yNpaBneHus 1 gusepcudukaums guHaHcpoBa-
HWSI CTAHOBSATCS KIHOYEBbIMU hakTopamul.

AKTyanbHble BbI30Bbl U NEPCNEKTUBbI Pa3BUTUSA

B nocnegHve rogbl rocyaapcTBeHHas nonuTMka B chepe cnopTa CTankuBaeTCs C HOBbIMM BbI30BaMMU,
Tpebytowmmn agantauyum obenx mogenen. Mangemms COVID-19 npoaeMoHCTpupoBana ys3BUMOCTb Crop-
TUBHOW MH(PACTPYKTYPbI NPU OTPaHUYUTENBHBIX MEPaX: MaccoBble MeponpuATUS Bbi OTMEHEHBI, JOCTYN K
cnopT3anam orpaHuyeH. B AHrnum ato yckopuno nepexof K OHNanH-TpeHMpoBKaM 1 LgpoBbIM NnaTgopmam
[2, ¢ 10]; B Benapycu, HecmMoTpst Ha CoxpaHeHue paboTbl MHOTUX OBBEKTOB, TaKKe Ha4yanoCb pasBuTMe Au-
CTaHUMOHHbIX (hopmaToB. ELLE OaMH BbI30B — reononmTUyeckas HanpshkEHHOCTb, BNMAIOLLAA HA MexXayHa-
pOLHOE COTPYAHUYECTBO. benapycb CTOMKHYNAach C OrpaHUYEHUSMI Y4aCTUS CIOPTCMEHOB B HEKOTOPbLIX CO-
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PEBHOBAHUSX, YTO aKTyanuaupyeT MOMCK anbTepHaTMBHbIX (POPMATOB (HanpuUMep, pasBUTUE PErnoHarbHbIX
TYPHWUPOB ¥ COTPYAHMYECTBA CO cTpaHamm CHI).

lMepcnekTBHbIMW HanpaBneHuammn ans obenx ctpaH octarTes: 1) ganbHenwas yagposmsaums — uc-
nonb3oBaHue big data Ans MOHMTOPWHIra (HM3MYECKON aKTUBHOCTW HACEMNEHUs, BUPTYyaribHble COPEBHOBAHUS;
2) yCUIeHve ponu cropTa B NEPBUYHON NPOGUIAKTUKE XPOHUYECKMX HEUH(EKLMOHHBIX 3ab0neBaHNn — 30eCh
0C06€EHHO Nomne3eH onbIT AHIMWKM NO MHTErpaLUun BpavebHbIX pekoMeHaaumin undeckon aktueHocth [11]; 3)
pasBuUTME CNOPTUBHO-0340POBUTENBHOIO TYPU3Ma W PEKPEaLMOHHON MHAPACTPYKTYpbI; 4) NOArOTOBKA KaapoB
ANS VHK03MBHOMO crnopTa. benapycb Morna Gbl NepeHsaTb aHrnunckue MexaHusMbl napTHEpCTBa ¢ Gnaro-
TBOPUTENbHBIMM (HOHLAMM M BONOHTEPCKMMM OpraHn3aLmnsMi 4ns pacluMpeHust nporpamMm MaccoBoro crnopTa
6e3 CyLeCTBEHHOrO yBenuyeHns BIomXeTHbIX pacxodoB. B cBow oyepenb, AHIMUS MOXET UCMonb3oBaTb
onbIT benapycu B coxpaHeHn JOCTYNMHOCTW AETCKO-tOHOLLECKUX CEKLMM NS CEMEN C HU3KUMW JOXO4aMMU.

3aknoyeHue

Takum 0bpasom, fanbHeillee pa3BuUTe CrOPTUBHOM NONMTMKM B 0Beux cTpaHax bydeT 3aBuceTb OT
CNocobHOCTM coYeTaThb roCyAapCTBEHHOE PErynMpoBaHne ¢ 0BLLECTBEHHBIMI MHULMATUBAMK, a TaKkke OT rnb-
KOCTW pearpoBaHus Ha BHELLHWE LLIOKW.

lMpakTnyeckas 3HaYMMOCTb — BO3MOXKHOCTb WCMONb30BAHWA PesynbTaToB ANs COBEPLUEHCTBOBAHUS
MexaH13MOB rocrnogaepxku cnopta. OnbIT AHrnMK M benapycu nokasblBaeT, YTO YCneLHoe pa3suThe oTpac-
nn TpebyeT KOMMIEKCHOTO MOAX04a, BKIKOYAKOLLEro B3aMMOAENCTBIE roCyAapcTBa, 06LLECTBEHHbIX OpraHu-
3auui1, 06pasoBaHMs 1 YaCTHOro CeKTopa.
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NHTErPALIMA NEJATOTMYECKMX W )
®OU3KY/bTYPHO-CMIOPTMBHBIX TEXHOJIOM A
B ®U3NYECKOW NOArOTOBKE
0bYYAHLIUXCA BbICLLEW LIKObI

KYJIAHOBA BAIEHTUHA BANEPBEBHA

npenogasarenb kaeapbl (PU3NYECKON NOLTOTOBKM
YyebHo-Hay4HOro KoMnnekca cnewuansHoi NOArOTOBKM

Mawop nonumuum

MockoBckuid opfeHa noyeta yHusepcuteT MB[ umenn B.A. Knukots

AHHOTaumA: cTaTbs NOCBSLLEHA BONPOCY COBEPLUEHCTBOBAHNS NPOrpaMm 1 METOAMK (hU314eCKoro BocnuTa-
HWS CTYAEHTOB B KOHTEKCTE TpaHC(opMaumn cucteMbl Bhicliero obpa3oBaHus. B pabote aprymeHTupyetcs
Ba)XHOCTb COBMELLEHUS NEpeaoBbIX NeAarormyecknx MeToank — TakuX Kak MHTepaKTUBHbIE )OpMbl 0By4e-
HWS, METOA MPOEKTOB W LMHpOoBbIE 0Bpa3oBaTENbHbIE MHCTPYMEHTHI — C KACCUYECKUMM 1 HOBEALLIMMM NOa-
xogamu B cdepe pr3nyeckon KynbTypbl 1 COpTa, BKIKYas pa3HoobpasHble (UTHEC-CUCTEMbI, COPEBHOBA-
TeNbHbIE TEXHWKM 1 NporpaMmbl YHKLIMOHANBHOTO TpeHuHra [4, ¢. 168]. B pabote npegnoxeHa koMmnnekcHas
MoZenb NogobHOro CUHTE3a, a Takke AeTanbHO NpoaHanu3upoBaHbl Negaroryeckue NPeanockbinku Ans eé
BHeApeHWs B 0BpasoBaTernbHyto NpakTuky By3a. [JokasaHo, YTO rapMOHWMYHOE coveTaHue y4ebHbIX U TPeHU-
POBOYHBIX 3IEMEHTOB HE TOMbKO CMOCOBCTBYET YNyuLIEHNO PU3NYECKO (POPMbI Y4aLLMXCS, HO U BOCMUTbI-
BaET B HWX CTOMKOE CTpeMIIEHNe K 3ab0Te 0 300poBbe, Pa3BMUBAET HaBbIKM CaMoaHanuaa 1 opMupyeT oco-
3HaHHOE OTHOLLIEHWE K NIUYHOW (hU3NYECKON KyNbType.

KntoyeBble crnoBa: CUHTE3 METOAWK, MedarorMyeckne MOAXodbl, TEXHOMOrMM (HU3MYECKOrO BOCMUTAHUS,
cnopTuBHOe 06pa3oBaHue, CTyaeHYecKas ayauTopus, Boicliee y4ebHoe 3aBeaeHue, y4ebHbIi npoLiecc.

INTEGRATION OF PEDAGOGICAL AND CULTURAL SPORTS TECHNOLOGIES IN THE PHYSICAL
TRAINING OF HIGHER SCHOOL STUDENTS

Kulanova Valentina Valeryevna

Abstract: the article is devoted to the issue of improving programs and methods of physical education of stu-
dents in the context of the transformation of the higher education system. The author argues the importance of
combining advanced pedagogical techniques such as interactive forms of learning, the project method, and
digital educational tools with classical and cutting—edge approaches in the field of physical education and
sports, including a variety of fitness systems, competitive techniques, and functional training programs. The
paper proposes a comprehensive model of such synthesis, as well as analyzes in detail the pedagogical pre-
requisites for its implementation in the educational practice of the university. It has been proven that a harmo-
nious combination of educational and training elements not only helps to improve the physical fitness of stu-
dents, but also fosters in them a strong desire to take care of their health, develops introspection skills and
forms a conscious attitude towards personal physical culture.

Keywords: synthesis of methods, pedagogical approaches, physical education technologies, sports educa-
tion, student audience, higher education institution, educational process.
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B Hawem cnyyae vHTerpaums npeactaenseT coboi He NpocTo 06beanHEHNE Pa3nMYHbIX KOMMOHEHTOB,
a TWWaTenbHO NPOo4YMaHHbIA MEXaHU3M, KOTOPbI NO3BONSET 4BYM TEXHONOrNYECKMM 6rokaMm B3auMHO Mpo-
HUKaTb ApYr B Apyra u oborawyatb Apyr gpyra.

B negarornyeckom 6510ke MCNONb3YIOTCS pasnnyHble AMAAKTUYECKNE WHCTPYMEHTLI, KOTOPbIE NOMOra-
toT NpeobpasoBaTb TpaaULMOHHBIA y4ebHbIA NpoLecc, rae npenoaasaTesb BbICTYNAET B PONW TpaHCnATopa
3HaHWW, a CTYAEHT — B POMM UCMONHWTENS, B hopmaT CybbekT-CybbekTHOro B3aumopencteus [5, c. 152].
Cpeau Taknux MHCTPYMEHTOB MOXHO BbIAENUTD:

- TexHonoruo npobnemHoro obyyeHns, KoTopas npeanonaraeT NOCTaHOBKY nepep CTyAEHTOM 3ajavd,
Tpebytowmx aHann3a ero CO6CTBEHHOTO ABUraTENbHOMO PEXUMA;

- NMPOEKTHYIO TEXHOMOMM, NO3BONALLYI0 pa3paboTtaTb W peanu3oBaTb WHAMBUAYANbHYKD Nporpammy
(HM3MYECKOro COBEPLLEHCTBOBAHMS;

- WH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMOMMM, BKIKOYatOLWME MOBUMbHbIE NPUNOXEHWS Ans ca-
MOKOHTPOIS, OHNanH-NnaTopmbl Ans 06y4eHUs:, CUCTEMbI BUAEOaHaANW3a OBUKEHWI;

- KeNC-METOZ ¥ rPYnnoBbIe AUCKYCCUM, KOTOPbIE MOMOratoT 0CO3HATb LEHHOCTb 3A0POBbA [2, C. 2-7].

DU3KYNbTYPHO-CNOPTMBHBIN BIIOK 0XBaTbIBAET HE TOMbKO Knaccuyeckue Bugbl CNopTa, HO U COBPEMEH-
Hble (hUTHEC-HanpaBreHus, Takne Kak KpoccquT, hora, nuiaTec, BbICOKOWHTEHCUMBHBIN MHTEPBASbHLIN Tpe-
HWHr. Kpome Toro, OH BKIoYaeT B cebsl COpeBHOBATENbHbIE MEPOMNPUATUS B pamMKax CTyAEHYEeCKUX cnapTa-
Knag v dpectmBanei, a Takke UrpoBble U pekpeaLmoHHbIe MeToauku [3, €. 94-97].

KroueBbIM 3MEMEHTOM MHTErpauun SBnseTCs NPUHLMN COMPsKEHHOro Bo3aencTans. OH nogpasyme-
BaeT, YTO peLleHne aBuraTesibHON 3adaqn TECHO CBA3AHO C Pa3BUTUEM KOTHUTUBHBIX, PETYISTUBHBLIX U KOM-
MYHWKaTWUBHbIX HaBbIKOB 0ByyYatoLLerocs.

Hanpumep, npu NCnosnb30BaHWW NPOEKTHOM TEXHOMOTMM B PU3NYECKON NOATOTOBKE CTYAEHT He OrpaHu-
4MBaETCA BLIMOIHEHWEM CTAHLAPTHOrO KOMMIeKkca ynpaxHeHud. BmecTe ¢ npenogaeaTenem OH NpoOBOAWUT
ANarHoCTUKY CBOErO TEKYLLEro (yHKLMOHAmNbHOrO CocTosHus [1, ¢. 2795], aHanusupyeT ero, onpeaenser nmy-
Hble Lienu (Hanpumep, NoBbILEHNE BBIHOCIMBOCTM, KOPPEKLMS OCaHKW, CHIKEHWE YPOBHS CTpecca), Bblbupa-
eT nogxoasLme uskynbTypHO-COPTUBHBIE CPEACTBA, peanu3yeT MHAMBUAYambHbIA NaH U B KOHLE OLeHN-
BaeT AOCTUTHYTble pe3ynbTaTthl. Takum 0b6pa3om, nejarornyeckast 1 CnopTUBHAs COCTaBMSAIOLME COEANHAT-
Ccs, co30aBas HOBblA 0Bpa3oBaTeNbHbIM NPOAYKT — MEPCOHANU3NPOBAHHYIO TPAEKTOPUMIO (DU3KYNbTYPHO-
obpasoBaTenbHoro passutus [5, ¢. 152].

EWweé oanH npumep ycnewHon UHTErpaLmm — npuMeHeHne MHPOPMaLMOHHO-KOMMYHUKALIMOHHBIX TeX-
Honorui. ®uTHec-BpacneTbl 1 NyNbCOMETPbI BO BPEMS TPEHUPOBOK NPEAOCTABASIOT BU3yanbHyl0 06paTHyo
cBsi3b. C negarormiyeckoil TOUKN 3peHns 370 NO3BOMSET UCNONb30BATb TEXHOMOMMM (HOPMUPYIOLLETO OLEHUBa-
HWS M CamMoperynauuv: CTYAEHT YYUTCS aHanM3upoBaTh AaHHbIE O YacTOTe CepaeyHbIX COKpaLLeHW n agan-
TMPOBATb MHTEHCUBHOCTb Harpysk1, MpeBpallasicb M3 MACCUBHOMO YYaCTHUKA B aKTMUBHOMO YNpaBnstoLLEero
CBOMM COCTOSIHUEM.

CopeBHoBaTebHbIE TEXHOMOMMM TaKkKe YCMEeLWHO MHTErPUPYITCA C METOAAMM KOSNIEKTUBHOTO 0Byye-
HWs. Hanpumep, opraHuayst MUHU-TYPHUPBI U 3CTadheThbl B rpynnax, CTyAEHTbl He TONbKO y4acTBYoT B COPEB-
HOBAHUSIX, HO W BbIMOMHSAT POSK CyAei, OpraH13aTopOB M aHaNMTUKOB. OTO CNOCOBCTBYET PasBUTUIO KOMMY-
HUKATUBHbIX HABbIKOB W NIMAEPCKMX KaYeCTB.

[ing ycnewHon peanu3aunn MHTErpaLMoHHON Moaenu Heobxogumo cobnogatb psg negarornyecknx
yCnoBuM:

- npenogaBaTeni JOMKHbI BbITb rOTOBbI UCMOMb30BaTh WHTEPAKTUBHBIE AMAAKTUYECKUE CTpaTErn U
0TKa3aTbCs 0T TPAAULMOHHOIO KOMaHAHO-CTPOEBOrO NOAX04a K NPOBEAEHMIO 3aHATUI;

- B By3e formkHa bbITb co3aaHa pasHoobpasHas ¢uskynbTypHO-0BpasoBaTenbHas cpeaa, kotopas gact
CTyZeHTaM BO3MOXHOCTb BbIOMpaTh HanpaBneHus NOAroTOBKMW (CeKLmMM, (PUTHEC-NPOrpamMmbl) B COOTBETCTBUM
C WX MHTEpecamm 1 noTpebHOCTAMY;

- cregyeT nepenTn K KputepuanbHO-OPUEHTUPOBAHHON CUCTEME OLEHWMBAHUS, KoTopas bydeT yunTbl-
BaTb HE TOJbKO BbINOSHEHWE OBLLMX HOPMATWUBOB, HO U MHAMBWAYANbHbIA NPOrPeCC, y4acTue B NPOEKTHON 1
pednekCUBHON AeATENBHOCTY;

- Heobxogumo paspaboTatb MeToauyeckoe obecneyeHue, BKMKYAs  ANEKTPOHHble  yyebHO-
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METOANYECKME KOMMIIEKChI, BUOEOKOHTEHT, YEK-NUCTbI AN CaMOOLieHKM, kKoTopble ByayT noaaepxueath ca-
MOCTOSTENbHYI paboTy CTYAEHTOB.

Anpobauys 3TUX NOAXOZ0B B [YCOBHOM yHMBEPCUTETE] MOKasana, YTo MHTErpaTWBHbIA NOAX04 Aew-
CTBUTENBbHO MOBbILLAET NOCELLAEMOCTb 3aHATUN, CHUKAET YMCNO MPOMYckoB NMo 60ne3Hn u, YTo 0COBEHHO
Ba)XXHO, CMOCOBCTBYET NEPEXOAY CTYAEHTOB OT BHELUHE MOTMBALMM (MOnyYeHne 3a4€Ta) K BHYTPEHHEN (MH-
TEpPeC Kk npoueccy, 3ab0ta 0 CBOEM Tene, yA0BONLCTBUE OT ABWKEHNS). CTyAeHTbI, y4acTByloWMe B NPOEKT-
HOM 1 pedneKCMBHON LeATENbHOCTU, JEMOHCTPUPYIOT YIyyLLEHWe HaBbIKOB caMmoopraHusauum n bonee oco-
3HaHHbIN BbIBOP 300pOBLE COEeperatoLLero NOBEAEHMS.

Takum obpasom, 0BbeanHeHe Neaarormyecknx 1 uaKynbTypPHO-CMOPTUBHBIX TEXHONOMI B NpoLiecce
(b13N4eCKON NOArOTOBKW CTYAEHTOB BbICLUMX Y4eOHbIX 3aBefeHU SBMSETCA NOrMYECKUM 3TanoM pasBUTUS
AMCUMNAnHLL «Pusndeckas KynbTypa». OHO OTpaxaeT 06LLYI0 TEHAEHLMIO K ryMaH13auum n TeXHonoruaaumm
00bpa3oBaHust U CTaBUT B LiEHTp 06pa3oBaTenbHOro npolecca He abCTpakTHbIM HOPMATUB, @ fIMYHOCTL CTY-
[EHTa C €€ yHMKamnbHbIMW NOTPEBHOCTAMM M BO3MOXHOCTAMU [5, €. 152]. Meaarornyeckne MHCTPYMEHTbI 06-
el AnaakTUKM NpUaaloT TPEHUPOBKaM rmybOoKMI CMbICA 1 CMOCOOCTBYHOT Pa3BUTUIO CMOCOBHOCTU K OCMbIC-
NEHNo aeaTenbHOCTU. B CBOK oyepenb, WWPOKUM CEKTP PU3NYECKUX YNPaXXHEHWNA U CNOPTUBHBLIX MPaKTUK
npeBpaLyaeT abecTpakTHble Neaarornyeckne KOHLENLMM B OLLYTUMBIA U NPaKTUYECKUA ONbIT, OPUEHTUPOBAH-
HbI Ha Teno W ABWKEHWE. B nepcnekTuBe NpeacTaBnseTcs nepenekTuBHbIM YriybnéHHoe n3yyeHne n co3aa-
HWe CUCTEMbI AMArHOCTUYECKMX MHCTPYMEHTOB [1, . 275], KOTOpble NO3BONST BCECTOPOHHE OLiEHMBaTL 0bpa-
30BaTesbHbIN APGEKT — YPOBEHb CHOPMUPOBAHHOCTU (DU3KYMBTYPHON KOMNETEHTHOCTH, 0OBEAMHSIOLLEN
3HaHWs, ABUraTenbHble HaBbIKN W LLEHHOCTHO-MOTUBALMOHHYIO COCTaBISHOLLYHO.
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WHHOBALIMW N TEXHOROT N B
[PENOAABAHUA DUSNYECKOU KYTIbTYPbI

Ci30B ANIEKCAHIP KOHCTAHTUHOBIMY

npenoaasatenb kadeapb! PU3nN4eckon NOAroToBKM
Y4yebHo-Hay4HOro KoMnrekca cneuuarnbHoi NoAroToBKM

Mariop nonuuum

Mockosckuin opaeHa noyeta yHueepcuteT MB[ umenn B.A. Kukots

AHHoTaumsa. B cTatbe paccMaTpuBaloTCs COBPEMEHHbIE WHHOBALMKM M TEXHOMOrMM, TpaHCHOpMMpYytoLLme
npenofasaHne (PM3nYeckoit KynbTypbl B 0OpasoBaTenbHbIX yYpexaeHusx. ABTOP aHanuanpyeT BnuUsHWe
LMPOBLIX MHCTPYMEHTOB Ha 3(PEKTMBHOCTL Y4eBHOrO NpoLecca, MOTUBALMIO YYaLLMXCS U UHAWBMAYaNU-
3aumto 0byyeHus.

Ocoboe BHUMaHWe yaensietcst NpakTM4eckoMy MPUMEHEHWNIO HOCUMbIX YCTPOMCTB ANSt MOHUTOPWHIa 340pO-
Bbsl, TexHonorun suptyansHon (VR) u gononHeHHon peanbHocTh (AR), MHTEpakTUBHOrO 060pyaoBaHus, reit-
MUUKALWMM 1 MHKMIO3MBHBIX peLLeHnid. [TokasaHo, kak aBToMaTi3aLmsa y4eta pesynbTaToB M UCNOoNb30BaHWe
OHNaWiH PecypcoB ONTUMM3NPYIOT paboTy negarora U pacLUMPAIOT rpaHMLbl TPAAULMOHHBIX 3aHATUA.
KnioyeBble cnoBa: dusnyeckas KynbTypa, npenogasaHue, MHHOBaLMK, LUgPOBbIe TEXHOMOMMMU, MOHUTOPUHI
300pOBbS, BUpTYanbHas peanbHocTb (VR), aononHeHHas peanbHoCcTh (AR), reimudmkaums, MHTepakTMBHOE
obopyfosaHue, MHKMO3MBHOE 06pa3oBaHie, NepcoHanu3vMpoBaHHoe obyyeHune, aHanuThka AaHHbIX, 340pO-
Bblit 06pa3 XM3HW, MOTMBALMS YYaLLMXCS, aBTOMaTM3aLmus y4éTa, B3aMMOAENCTBUE C POAUTENAMM.

INNOVATIONS AND TECHNOLOGIES IN PHYSICAL EDUCATION TEACHING
Sizov Alexander Konstantinovich

Abstract. The article examines modern innovations and technologies that transform the teaching of physical
education in educational institutions. The author analyzes the impact of digital tools on the effectiveness of the
educational process, student motivation and individualization of learning.

Special attention is paid to the practical application of wearable devices for health monitoring, virtual (VR) and
augmented reality (AR) technologies, interactive equipment, gamification and inclusive solutions. It shows how
automation of accounting for results and the use of online resources optimize the teacher's work and expand
the boundaries of traditional classes.

Keywords: physical education, teaching, innovation, digital technologies, health monitoring, virtual reality
(VR), augmented reality (AR), gamification, interactive equipment, inclusive education, personalized learning,
data analytics, healthy lifestyle, student motivation, accounting automation, interaction with parents.

CoBpeMeHHble 0bpasoBaTenbHble peanii TpebyioT TpaHChopMaLi TPaanLMOHHBIX NOAXOAO0B K npe-
noAaBaHMi0 (PU3NYECKON KyNnbTypbl. BHEAPEHWE MHHOBALMIA U TEXHOMOMUIA HE MPOCTO AOMOMHAET y4yeOHbIN
npoLecc, a Ka4eCTBEHHO MEHSIET €ro CTPYKTYpY, Aenas 3aHaTus bonee apdekTnBHbIMKM, 6€30nacHbIMM 1 MO-
TUBUPYIOLLMMM ANS y4aLLMXcs BCEX BO3PaCTOB.

KroueBoe HanpasrieHne U3MEeHeHWU — UCNOSb30BaHNe LMPOBBLIX TEXHOMOMMIA AS19 MOHUTOPUHA (-
3M4ECKON aKTUBHOCTU W COCTOSHUS 340p0Bbs. Hocumble ycTponcTBa (putHec-bpacneTsbl, cMapT-4ackl) nos-
BONSAKOT B peanbHOM BPEMEHU OTCMEXMBATb NYMbC, YPOBEHb HACBILLEHUS KPOBW KUCMOPOLOM, KONUYEeCTBO
NOTPAYEHHbIX Kanopuit W NPOMAEHHbIX WaroB. OTW AaHHLIE MOMOralT YYUTEnto WHAMBUAYaNU3MpoBaTb
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Harpy3ky: Hanpumep, NPy NOBbILUEHHOM NyNbCe NPEANOXKUTDL YYEHWUKY CHU3WUTL TEMI, @ Npu CTabumbHbIX NOKa-
3aTensix — YBENUYNTb MHTEHCUBHOCTb YNpaXKHEHW. Takoi noaxod 0CoOBEHHO BaXXeH Ans AeTei ¢ orpaHuye-
HWAMK MO 340POBLI0 MM 0COBLIMM 0BpasoBaTENbHLIMK NOTPEBHOCTAMM, Tak Kak No3BonseT nogobpatb on-
TUManbHbI PEXUM 3aHATUIA Be3 pucka Ans Camo4yBCTBUS.

EWweé oanH 3HauMMbIn TpeHa — WHTerpauust UrpoBbIX TEXHOMOMMA U BMpTYyanbHoW peanbHocTu (VR).
WrpoBble CUMyNATOPbI CMOPTUBHBIX U (TEHHUC, BOKC, (yTOON) NpeBpaLLalT TPEHUPOBKY B YBREKaTENbHOE
COCTSI3aHMe. YUYeHuKM oTpabaTbiBalOT TEXHUKY YAAPOB, NEPEMELLEHUI 1 TaKTUYECKUX peLleHunii B 6e3onacHom
cpepe, a VR-04k1 AT BO3MOXHOCTb «M0BLIBATbY Ha ONIMMMMUIACKOM CTaMOHE UMK B 3ane ANs 3aHATUN No-
rOi C MMPOBbLIM MHCTPYKTOPOM. OTO CHUMAET NCUXONOrnYecknin 6apbep y CTECHUTENbHbIX AETEN, NOBbILLAET
BOBJIEYEHHOCTb M NO3BONISET OTPAboTaTh CIIOXKHbIE ArIEMEHTbI B3 pucka TpaBm.

[ononHeHHas peanbHOCTb (AR) foNONHSET TpagWLMOHHBIE YPOKM HOBbIMU BO3MOXHOCTAMW. C nomo-
LbH0 MOBUNBHBIX NPUNOXEHUIA YYUTENb MOXET HANOXWUTb Ha M30BpaxeHne C kamepbl CMapTgoHa BUPTYanb-
Hble MULLEHW, TPAEKTOPUN LOBWXKEHUS UM CXEMbI YNpaxHeHuin. Hanpumep, npu oby4eHun MeTaHuio Msya
AR-MapKepbl NOKa3blBaKT YYEHWUKY NPaBUbHYID aMniuTyay 3amaxa, a npy BbINOMHEHWW akpobaTnyeckux
3NeMeHTOB — TOYKW OMOpbI W YrIbl HAkMoHa Tena. BusyanbHas obpaTtHas cBA3b YCKOPSET OCBOEHUE TEXHUKM
W CHUKAET BEPOSITHOCTb OLLMOOK.

CyLiecTBeHHO onTUMM3MPYeT paboTy negarora aBToMaTu3aums y4éTa U aHanusa pesynbTaTos. Anek-
TPOHHbIE XXYpHarbl ¥ creuuanusnpoBaHHble Nnatgopmbl (HanpuMep, CEpBUCHI ANS LUKOM ¢ MOAYNSMA Mo
(bU3KynbTYype) NO3BONAOT:

—  (buKcMpOoBaTb NOCELLAaEMOCTb 1 MPOrPECC KAaX0ro YYeHNKa;

—  COCTaBNSATb MHAMBMAYalbHbIE NNaHbl TPEHUPOBOK;

(hopmMmpoBaTb OTYETHI AN POANUTENEN U aAMUHUCTPALIM;
CpaBHWBATL NOKa3aTenNM Knacca ¢ HopMaTUBHBIMY 3HAYEHUSMI N0 BO3pacTy 1 nony.

OT0 0CBODOXKOAET YUMTENS OT PYTUHHON ByMaxHOM paboThbl M JAET 6OnbLUe BPEMEHM HA TBOPYECKYH
YacTb npernoaaBaHus.

OHnainH-pecypcbl 1 BUAeOMaTepuanbl paclLMpsioT rpaHuubl ypoka. KopoTkue obyyatolme ponuku ¢
pa3bopoM TexHWKM Bera, NPbHKKOB UMK YNPaXXHEHWA Ha MMOKOCTb MOXHO LEMOHCTPUPOBATL MPSIMO B CMOPT-
3arne yepes NPOEKTop U1 PeKOMEHA0BaTh ANsi CAMOCTOATENLHOMO U3ydeHns aoma. [natgopMbl ¢ KOMMek-
camm OOl (0bLyeit dhranyeckon NOAroTOBKM) UMK OTM NO3BONSIOT YYEHWKaM NPOAOMKUTL 3aHATUS BHE LLKO-
Mbl, @ NpsMble TPAHCAALMM MacTEP-KNaccoB OT NPOECCHOHANbHLIX TPEHEPOB BAOXHOBNSOT HA AOCTXKEHME
HOBBbIX Lienen.

BaxHyto ponb MrpaeT 1cnonb3oBaHne HTEPAKTUBHOMO 060pyaoBaHus. HTEpakTUBHbIE JOCKW W NaHe-
N1 B cnopT3ane NpeBpaLlalnT TEOPETUYECKY0 YacTb ypoka B AManor: yuuTenb AEMOHCTPUPYET aHaToMuYe-
CKMe cxembl paboTbl MbILLL, NPX Pa3HbIX Harpy3kax, pasbupaet GuomexaHunky ABWKEHWIA, 06CyKaaeT npasuna
CMOPTUBHBIX UIP. YYEHUKN MOTYT CAMOCTOSATENbHO «CobMpaThy aCTapeThbl Ha 3KpaHe Unn MOAEMpoBaTh Tak-
TUKY KOMaHAbl, YTO pa3BMBAET CTPATErMYeCKoe MblLLMeHMe W yrnybnseT noH1MaHue npeamera.

F'eMMmnuKaLmMs NpeBpaLlaeT pyTUHHbIE YNPaXHeHUs B 3axBaTbiBatoLyme venneHmpxu. Cuctema bannos
3a BbIMNOHEHNE HOPMATWBOB, TabnuLbl NMAEPOB, AOCTVXKEHUS 3a NPEOAONEHNE NIMYHbIX PEKOPAOB MOTUBM-
PYIOT Jaxe Tex, KTO TpaguumMoHHO n3beraeT qmskynbTypbl. KoMaHaHble OHNalH-COPEBHOBaHWS MEXAY Knac-
camu Unu LUKoNamu YKpennstoT ayX COTPYAHUYECTBA, @ TEMaTUYECKUE KBECTbI C AeMeHTaMu OpUEHTUPOBa-
HWS N CUNOBOIA NOLATOTOBKM LENaoT YPOK NOXOXKMM Ha NPUKITHOYEHNE.

Ocoboe BHUMaHWe yaenseTcs MHKNIO3MBHBIM TEXHONOTUAM, 0BecneynBatoLLMmM SOCTYN K 3aHATUAM AN
[EeTeN C MHBaNMAHOCTbLI0. AQANTUBHbIE TPEHAXEPHI C PETYNMPYEMON HArpy3Koi, NPOTesbl ANs NnaBaHus, Tak-
TUMNbHbIE JOPOXKN AN HE3PSYMX YYEHWUKOB MO3BONSIOT BKIHOUMTL B 06LLY0 Nporpammy pebsT ¢ pasHbimMu
BO3MOXHOCTAMM. LindppoBble accuCTEHTHI (FOMOCOBbIE NOACKA3KW, BU3yanbHbIE CUTHAsbI) MOMOraT OpPUEH-
TMPOBaTbCA B 3adaHusiX, a BUOEOYPOKM C CypAONEepeBOAOM AenatoT WHGOopMauuio LOCTYNHOW Ans cna-
Bocnbiwatymx.

He MeHee BaxeH nepexon K NepCoHanu3npoBaHHOMY 06y4yeHnto. AHanuTuka 60MbLUMX AaHHBIX MOMO-
raeT BbISIBUTb CUMbHbIE M CMabble CTOPOHbI KaXAOoro Y4YeHuka: KTo-To ObicTpee pasBMBaET BbIHOCIMBOCTb,
KOMY-TO flerye AatoTCs CKOPOCTHO-CUNOBBIE YNpaXHEHUs. Ha OCHOBE 3TWX AaHHbIX Y4UTENb KOpPPEKTUpyeT
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nporpammy, npegnaras 4OMOMHUTENbHbIE 3afaHNS AN COBEPLUEHCTBOBAHMSA UMK LUAAsLLME PEXUMbI BOC-
CTAHOBEHNS Nocne TpaBM. Takoi nogxon popmMmUpyeT OTBETCTBEHHOE OTHOLLEHME K COBCTBEHHOMY 340pO-
BbIO 11 YYUT OCO3HAHHO BblBMpaTh BUAbI (PU3NYECKOI aKTUBHOCTY.

HakoHeL, B3anmogencTBie C poanuTensaMn BbIXOAWT Ha HOBbIA ypoBeHb Gnaropapst LMGPOBLIM KaHa-
nam. MobunbHble NpunoxeHns MHAOPMUPYIOT O pesynbTatax pebEHKa, MpUCbINaoT pekoMeHaaummn no fo-
MaLLHUM YMpaXHEHUSIM W NPUrNAaLaoT K y4acTuio B CEMERNHbIX CMOPTUBHBIX MeponpusaTusix. COBMECTHbIE
OHManH-yenneHmkn «fMana, Mama, 1 — CNOPTUBHAS CEMbS» YKPEMMSKT MOTUBALMIO W CO34A0T NO3UTUBHBIN
o6pa3 300poBoro obpasa Xu3Hu B rnasax AeTen.

BHeapeHue MHHOBaLM B NpenogaBaHne (OU3NYECKOM KymnbTypbl — 3TO HE JaHb MOAe, a Heobxoau-
MOCTb, NMPOAVKTOBaHHAs TPebGOBaHMSMM BpEMEHU. TEXHOMOTMM He 3aMEHSIKOT XKWBOTO ODLUEHWS yuuTens u
YYEHWKa, HO AenatoT npouecc obyyenns Gonee rnbKUM, HarnsaHbIM U pe3ynbTaTneHbIM. OHKU NOMOrakT pac-
KpbITb NOTEHUMAN kaxaoro pebéHka, NpuemBatoT NtobOBb K ABWKEHWIO 1 3aKnagbiBatoT PyHAAMEHT Ans 340-
POBOTO MOKONEHNS.
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MEANATOTWYECKME YCII0BUA dOPMUPOBAHNA
(GU3NYECKOW NOATOTOBNEHHOCTH
CTYAEHTOB B GUCTEME BbICLLET0
0bPA30BAHNA

CW30B ANEKCAHAP KOHCTAHTUHOBMY

npenogasarenb kaeapbl (PU3NYECKON NOLTOTOBKM
YyebHo-Hay4HOro KoMnnekca cnewuansHoi NoAroTOBKM

Mawop nonumuum

MockoBckuid opfeHa noyeta yHusepcuteT MB[ umenn B.A. Knukots

AHHOTaums: B CTaTbe paccmaTpuBaetcst npobnema hopmMmnpoBaHust U3nNYECKoi NOArOTOBIEHHOCTY CTYAEH-
TOB B CUCTEME BbICLLEr0 06pa3oBaHns Kak O4HOrO 13 3Ha4YMMbIX YCHOBUIA COXPaHEHMS 300POBbS, NOBbILLEHMUS
paboTOCNOCOBHOCTY M pa3BMTMS NPOECCMOHANBHO BaXHbIX KAYECTB NMNYHOCTU. AKTYanbHOCTb MCCneaoBa-
HWs 0ByCNOBNEHa CHUKEHWEM YPOBHS ABUraTeNbHOM akTUBHOCTM 0By4atoLLMXCS, HELOCTAaTOMHOM YCTONYMBO-
CTbI0 MOTVBALMM K 3aHATUAM (DU3NYECKON KYNbTYPOil M HEOBXOANMOCTbIO Noucka bonee addekTUBHLIX Neaa-
rornyecknux Cpeacts opraHusaumn yyebHoro npouecca. [4, c. 168] B paboTe akueHTMpyeTCs BHUMaHWE Ha
TOM, YTO Pe3yNbTaTUBHOCTb (PU3NYECKOI NOAFOTOBKM CTYAEHTOB ONpedensercs He Tonbko 06beMoM W UH-
TEHCUBHOCTBIO [ABUraTeNlbHOM Harpy3ku, HO M COBOKYMHOCTbIO MEAarornyecknx YCroBui, BKIKOYALWMX NnY-
HOCTHO OPWEHTUPOBAHHbLIA MOAXOA, BApPMATMBHOCTb COAEPKaHUS 3aHATUA, YYeT WHAMBWUAYANbHOTO YPOBHS
MOArOTOBIEHHOCTM U CUCTEMATUYECKUN KOHTPOIb UHaMUKK pedynbtatoB. OTaenbHOe 3HaYeHne npugaercs
CO3aHN0 MOTUBMPYHOLLE 0Bpa3oBaTenbHON cpedpl, B KOTOPOM manyeckast KynbTypa BbICTYNAET HE Kak
bopManbHas AUCLMNIMHA, a Kak CPefCcTBO YKPENEHNs 300POBbS, CAMOCOBEPLLIEHCTBOBAHNS W MPOGeCCHo-
HanbHOrO CTaHOBNEHWS obyvarowmxcs. MokasaHo, YTO BHeApeHWe neparornyeck 06OCHOBAHHBIX (hopM W
MeTogoB 06y4yeHust cnocobCeTByeT Gonee YCTONYMBOMY PasBUTUIO OCHOBHBIX PU3NYECKMX KAYECTB, MOBbILLE-
HMIO 06LLe K creumranbHOM 3YecKon NOArOTOBMEHHOCTH, @ Takke (hOPMUPOBAHMI0 OCO3HAHHOIO OTHOLLE-
HWS CTYEHTOB K perynspHoun BurateNibHON akTUBHOCTU. [lenaeTcs BbIBO4 O TOM, YTO COBEpLLEHCTBOBaHWE
CUCTEMbI (PU3NYECKOI NOATOTOBKM B BYy3e TpebyeT KOMMMEKCHOrO MOAXOAa, COYETAlLEro TEOPEeTUYECKYH
060CHOBAHHOCTb, MPAKTUYECKYID HANPABMNEHHOCTb M MHAWBMAYaNW3aumio 06pa3oBaTenbHOro npoLecca.
KntoyeBble cnosa: hmanyeckast NogroTOBAEHHOCTb, CTYAEHTbI, NeAarornieckue yenosms, usndeckast Kysb-
Typa, KOMMNETEHTHOCTHbIV NOAXO0A, IMYHOCTHO OPUEHTUPOBAHHOE 0By4yeHue, Bhicliee obpasoBaHme.

PEDAGOGICAL CONDITIONS FOR FORMING STUDENTS' PHYSICAL FITNESS IN THE HIGHER
EDUCATION SYSTEM

Sizov Alexander Konstantinovich

Abstract: The article considers the problem of students' physical fitness formation in the higher education sys-
tem as one of the significant conditions for maintaining health, improving working capacity and developing pro-
fessionally important personality traits. The relevance of the study is due to a decrease in the level of motor
activity of students, insufficient motivation for physical education and the need to find more effective pedagogi-
cal means of organizing the educational process. The paper focuses on the fact that the effectiveness of stu-
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dents' physical fitness is determined not only by the volume and intensity of physical activity, but also by a set
of pedagogical conditions, including a personality-oriented approach, variability in the content of classes, con-
sideration of individual fitness levels and systematic monitoring of the dynamics of results. Special importance
is attached to the creation of a motivating educational environment in which physical education does not act as
a formal discipline, but as a means of strengthening students' health, self-improvement and professional de-
velopment. It is shown that the introduction of pedagogically sound forms and methods of teaching contributes
to a more sustainable development of basic physical qualities, improvement of general and special physical
fitness, as well as the formation of a conscious attitude of students to regular physical activity. It is concluded
that the improvement of the physical training system at the university requires an integrated approach combin-
ing theoretical validity, practical orientation and individualization of the educational process.

Keywords: physical fitness, students, pedagogical conditions, physical culture, competence-based approach,
personality-oriented learning, higher education.

dunsnyeckas NOArOTOBIIEHHOCTb CTYAEHTOB SBMSETCH BAXHENLWMM KOMMNOHEHTOM MX 0OLLen KyNnbTypbl,
COCTOSIHWAS! 3[0POBbS W TOTOBHOCTU K OyadyLien npodeccroHanbHON AesTenbHOCTU. B yCrnoBusx BbiCLLen
LLUKONbI AaHHas npobnema npuobpetaet 0cobyto 3HAYMMOCTb, MOCKOSbKY UMEHHO B CTYAEHYECKOM BO3pacTe
3aKnaabIBatoTCS YCTONYMBbIE NOBEAEHYECKUE YCTAHOBKM, CBA3aHHbIE C ABUraTENbHONM akTUBHOCTLI, CamMope-
rynsumnei n 0TBETCTBEHHbIM OTHOLLEHUEM K COOCTBEHHOMY (PU3NYECKOMY COCTOSIHMIO. BMeCTe ¢ TeM npakTuka
MOKa3blBaET, YTO YPOBEHb (HU3NYECKOM NOLTOTOBMEHHOCTW 0BYYalOWMXCA 3a4acTyl0 OCTAeTCs HeLocTaToy-
HbIM, Y4TO CBSI3aHO C MafoNoOABWMKHLIM 06Pa3OM KU3HU, BbICOKUM 0BbEMOM y4ebHOI Harpysku U ocnabneHu-
€M YCTOMYMBOWM MOTUBALMM K 3aHATUSM (DM3NYECKON KyTbTYPOW.

dopmupoBaHme (U3N4eckon NOAroTOBNEHHOCTU CTYAEHTOB HE MOXET paccMaTpuBaThCst TOMbKO Kak
npoLecc pasBuTUS CUbI, BBIHOCAMBOCTH, BbICTPOTLI UK KoopauHaumm [5, ¢. 152]. 310 bonee wupokoe ne-
[arornyeckoe siBMNeHue, BKNKYatoLLee LieneHanpasiieHHoe BO3AENCTBUE Ha NIMYHOCTb 0ByyatoLLerocs, passu-
TUE €ro LLEHHOCTHOrO OTHOLEHWS K (PU3NYECKON KyrbType, a Takke BOCMUTaHWe HaBbIKOB CaMOCTOSTENBHON
ABuratensHom gestensHocTu. CnegoBaTenbHO, APGEKTUBHOCTL IM3NYECKO NOArOTOBKM ONpeaensieTcs He
TONbKO COLEPKAHMEM YNPaXXHEHUI, HO W OpraHM3aumen obpasoBaTenbHON CPeabl, XapakTepoOM B3anMOE n-
CTBUSA NpenogaBaTens U CTYAEHTOB, CUCTEMO KOHTPOSS U CTeNeHbIo MHAMBMUAYanu3auumn y4ebHoro npouec-
ca. OgHUM 13 BedyLLMX Neaarormyeckinx YCrioBuUn BoICTYNaeT WHAWBUAYANbHbIA NOAXOA K OpraHu3auuv 3aHs-
TUA. CTYOEHTbI CYLLEeCTBEHHO Pa3nnyaloTcs Mo YPOBHKO UCXOQHOW (HM3MYECKOM MOLTOTOBIIEHHOCTH, COCTOS-
HWIO 300POBbS, DYHKLMOHANBHBIM BO3MOXHOCTSIM 1 CTEMEHU BOBMEYEHHOCTU B ABUraTEeNbHYH0 akKTUBHOCTb. B
9TWX YCNOBUSAX efnHas AN BCEX MOJESb Harpy3ku OKasblBaeTCs HeLOCTaTOYHO 3(I(PEKTUBHOM, MOCKOSbKY
ANS OHWX 0ByYaroLWmMXCs OHa CIMLLKOM BbICOKa, a ANs ApYrMX — HeJoCTaToMHO passuBatowas. MHavenaya-
nu3aumus nossonseT nogobpatb ONTUMArbHbIA pexuM paboTbl, 06ecneynTb MOCTEeneHHoe MOBbILEHWE
Harpy3ku 1 co3aatb YCroBKS Ans NONOXMTENBHON AUHAMUKN (PU3MYECKUX NOKasaTenen bes pucka nepeytom-
TNIEHUS N CHUXEHMS NHTEepeca K 3aHATUsM [2, ¢. 2-7].

CnepytoLmm 3Ha4MMbIM YCIIOBMEM SBMSIETCS BAPUATUBHOCTL COAEPKAHNS (DU3NYECKOTO BOCMUTAHMS.
CoBpeMeHHast negarorvka U3n4eckon KynbTypbl OPUEHTUPYETCS Ha TO, Y4TOBbI CTYAEHT He NPOCTO BbINOS-
HAN CTaHAAPTHbIA HaBop ynpaXKHEHW, a UMeN BO3MOXHOCTb BblbupaTh (hopMbl ABUraTeNbHON akTUBHOCTY B
COOTBETCTBUM CO CBOUMMU MHTEpPecamu 1 (hyHKLIMOHABHBIMWA BO3MOXHOCTAMU. BapuaTuBHbIiA KOMMOHEHT M03-
BOMNSIET BKIOYATL MrPOBbIE, 03LOPOBUTESbHBIE, NPUKIAAHBIE U KOHAMUMOHHbIE CPEACTBA, YTO feNaeT 3aHs-
THs Bonee cogepaTenbHbIMU U MOTUBUPYIOLLMMU. Takas opraHusaums y4ebHoro npouecca cnocobCTByeT He
TOMbKO Pa3BUTUIO (PU3NYECKUX KaYeCTB, HO 1 (DOPMMPOBAHUIO YCTONYMBOTO MHTEPECA K PerynsipHbIM 3aHATu-
SIM, Y4TO 0COBEHHO BaXHO B YCMOBUSIX CHUKEHUS 0OLLEi ABMraTenbHOM akTUBHOCTM Monogexu [3, ¢. 94-97].
Ocoboe mMecTo 3aHMMaeT neaarornyeckoe ConpoBOXAeHME uandeckon noarotoBku. OHO npegnonaraeT no-
CTOSHHOE HabntoAeHne 3a AMHAMUKON COCTOSHUS 0ByYatoLLMXCS, CBOEBPEMEHHYIO KOPPEKLMIO Harpy3ku, Uc-
nonb3oBaH1e 06paTHON CBSA3M W CO3LaHNe YCNOBUIA 415 OCO3HAHHOMO CaMOKOHTPOSS.

OPEKTUBHOCTL TAKOro COMPOBOXAEHNS BO3pAcTaeT, ecnu NpenoaaeaTeNlb He orpaHnYnBaeTcs qop-
MafibHOW NPOBEPKO HOPMATMBOB, @ aHaNM3NpyeT UHAMBKUAYaNbHbIA NPOrPeCC CTyAEHTa, ero CaMoYyBCTBHe,
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paboTOCNOCOBHOCTL M OTHOLLEHME K 3aHATUAM. B aTOM criyyae KOHTporb npuobpeTaeT pa3suBatoLLmMiA Xapak-
TEp W CTAHOBMUTCS HE UHCTPYMEHTOM OLIEHKW, a CPeACTBOM NeAarornyeckon noaaepxku. BaxHenwmm gakro-
POM YCMELIHOro (hOPMUPOBaHUS (PU3NYECKO NOArOTOBMNEHHOCTH ABNSETCS MOTUBALMS.

CoBpeMeHHble 1CcCrefoBaHUs NokasblBatoT, YTO MMEHHO npenojaBatenb W CTUb OpraHM3auun 3aHs-
TUIA BO MHOMOM onpeaensiot, 6ygeT nu CTyOeHT BOCTIPUHUMATL (OU3UYECKYIO KyMbTypy Kak 06s3aTeribHyto
(hOpPManbHOCTb UMK KaK 3HAa4YUMbIA PECYPC NMUYHOCTHOMO PasBUTWS. ECNW 3aHATUS CTPOATCA Ha NpUHLMNAX
aKTUBHOCTW, SMOLIMOHANbHON BOBMNEYEHHOCTH, JOCTYMHOCTU W NPaKTUYECKOM 3HAYMMOCTH, TO BO3pacTaeT Be-
POSAITHOCTb YCTOWYMBOTO MHTEPECA CTYAEHTOB K (DM3NYECKON aKTUBHOCTW. HanpoTue, ogHoobpasue, Ypesmep-
Hasi HOPMAaTWUBHOCTb W OTCYTCTBME CBSA3M C NIMYHBIMU LeNsiMn 06y4atowmMxcs CHUKaLT 9 deKTUBHOCTb y4eb-
Horo npouecca. OTAenbHOr0 BHAMaHUS 3acnyuBaeT NpodeccoHanbHO-NpUKagHas HanpasneHHOCTb hu-
314eckon nogroToBkm [1, ¢. 275] [ins cTyAeHTOB pasnuyHbIX HanpaBneHuin 0byveHns CoLepxaHne 3aHaTui
[OMKHO COOTHOCUTLCA C ByayLymMK TpeboBaHUAMY NPodheccum.

B yacTtHoCTH, (husmnyeckas NoaroToBKa NeaaroroB, MEAMLIMHCKUX pabOTHUKOB, CMELManncToB TEXHNYe-
CKOro NpOUns UK COTPYAHUKOB CUMOBBLIX CTPYKTYP AOSDKHA YYUTbIBAThL Pasnuyust B Xapaktepe TpyOoBOW
[EeATENbHOCTH, YPOBHE MCUXO(U3NYECKON HArpysku 1 HeobXoauMblX NPOPECCUMOHANbHO 3HAYUMMbIX Kaye-
cTBax. Takon Noaxo4 AenaeT PU3NYECKyHo KynbTypy HE TOMbKO CPeACTBOM YKPEMIEHNS 300POBbS, HO U BaX-
HbIM KOMMOHEHTOM NPOECCUOHANBHOIO CTAHOBMEHUS IMYHOCTU. [MpaKThKa MokasblBaeT, YTO HambOmMbLLWA
aekT pocTUraeTcs Npyu KOMMIEKCHOM COYETaHUM HECKOMbKWX NeAarornyecknx YCroBui: UHAMBUOYanu3a-
LWn, BapUaTMBHOCTW, MOTUBALIMOHHOW HanpaBfeHHOCTU, CUCTEMATUYECKOTO KOHTPONS M NPO(eCCMOHamNbHOM
OPUEHTUPOBAHHOCTU. MIMEHHO WX COBMECTHas peanusaums CO3daeT YCTONYMBYK OCHOBY NS MOBbILEHNS
YPOBHSI (O3MYECKON MOATOTOBIIEHHOCTW CTYAEHTOB [5, ¢. 152]. Kpome Toro, Takue ycnoBusi cnocobeTByoT
PasBUTUIO CaMOCTOSTENBHOCTU, AUCUMMIIMHUPOBAHHOCTI, OTBETCTBEHHOCTU W HABbLIKOB CaMOPErynsauuu, Yto
NMeeT 3HaYeHne He TOMbKO Ans U3NYECKOro, HO M 4115 0BLLEro IMYHOCTHOrO PasBUTUS.

Takum obpa3om, usmndeckas NOAroToBKa CTYAEHTOB B By3e [JOSMKHA MOHMMATLCS Kak LIeNOoCTHbI ne-
Aarornyecknii NpoLecc, HanpaBneHHbIN Ha rapMOHUYHOE Pa3BUTUE NIMYHOCTY, YKPENeHe 300pOBbS U NoA-
FOTOBKY K NpOhecCroHansHOM aestensHocTh. Ee aghdheKTMBHOCTb ONpeaensieTcst He CToNbko 0bbeMoM u-
3MYECKMX YNPaXKHEHUIA, CKOMbKO Ka4eCTBOM OpraHusaunn obpasoBaTefibHOro npouecca, ero agantupoBaHHo-
CTbI0 K MHAMBUAYaNbHBIM 0COBEHHOCTAM 0ByYaroWwmMxcs U CNoCOBHOCTLI0 (hOPMMPOBATL YCTONYMBYHO NOTPed-
HOCTb B ABUraTeflbHOM aKTUBHOCTH.
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ENGLISH AS A LANGUAGE OF PROFESSIONAL
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Abstract. The article examines English as a means of professional communication in economics. It highlights
the importance of professionally oriented English teaching for students of economics, finance and related
fields. Special attention is given to business vocabulary, oral and written communication, work with profes-
sional texts and practical tasks. The article concludes that English proficiency improves students’ academic
mobility, employability and competitiveness.

Keywords: English, professional communication, economics, business English, vocabulary, intercultural
communication.

AHTTIUNCKUA KAK A3bIK MPO®ECCUOHANBHOIO OBLLEHWA B OBJIACTU 9KOHOMUKM

IxypaxoHosa C.K.

CrapLuui npenogaeaTtesb, kadeapa MHOCTPAHHDBIX S3bIKOB 1 MEXKYTbTYPHbIX OTHOLIEHNA,
Xynoepos @.P.

aCCUCTEHT Kadheapbl MHOCTPAHHbIX S3bIKOB 1 MEXKYNbTYPHBIX OTHOLLEHMA
MexxayHapoaHbIN YHUBEPCUTET TYpU3Ma 1 NPeAnpUHUMATENLCTBA TagkukucTaHa,
[ywaHr6e, TagxukucTaH

AHHOTauma B cTaTbe paccMaTpuBaeTCs aHrnMMCKUIA A3bIK Kak CPeACTBO NPOGECCHOHANbHON KOMMYHUKALIK
B cchepe 3koHOMMKM. [NogyépkuBaeTcst 3Ha4eHne NpoeCCHOHaNbHO OPUEHTUPOBAHHOTO 0ByYeHus ans CTy-
[EHTOB 3KOHOMMYECKMX crelunanbHocTen. Ocoboe BHUMaHWE yaenseTcs passuTio 4EN0BON NIEKCUKM, YCTHOMN
N MUCbMEHHOW peun, paboTte CO cneunanbHbIMU TEKCTaMM U NPAKTUYECKUMU 3adaHuamu. [lenaeTtcs BbiBOA,
YTO BNafeHne aHrUACKUM SA3bIKOM MOBbLILLIAET akadeMU4eckyto MOBMNBLHOCTb, NPOGECCUOHArNbHBIA POCT 1
KOHKYPEHTOCNOCOOHOCTb ByayLUMX CNELManmCToB.

KntoyeBble cnoBa: aHrMMCKWA A3bIK, NPOMECCMOHAmNbHAsS KOMMYHUKALUUS, SKOHOMMKA, AESI0BOWA aHrmni-
CKMI, NpodpeccroHanbHas nekcuka, MeXKynbTypHas KOMMYHUKaLMS.

Introduction

In the contemporary world, English performs the function of the principal language of international com-
munication in business, science, diplomacy, and education. When one speaks about a foreign language of
professional communication, English is usually the first language that comes to mind, since it is the language
of international business, official negotiations, conferences, exhibitions, and meetings. It is also one of the
working languages of influential international organizations and professional communities. Therefore, for stu-
dents majoring in economics, the study of English is not a secondary academic discipline, but an important
tool of future professional growth.

The importance of English for students of economics is determined not only by the spread of the lan-
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guage itself, but also by the transformation of the modern labor market. Today, a competitive specialist is ex-
pected to possess both professional knowledge and foreign language competence. English opens access to
international scientific literature, business correspondence, foreign experience, and global professional com-
munication. In this regard, teaching English at a university should not be limited to general grammar and eve-
ryday conversation; it must be professionally oriented and directly connected with students’ future careers.

Professional English helps students acquire both study skills and life skills. In academic training, stu-
dents learn how to read specialized texts, identify key information, work with terminology, write summaries,
and take part in discussions. In future professional activity, they need to know how to communicate in official
situations, prepare documents, and participate in meetings, presentations, or correspondence. Thus, English
becomes a real instrument of academic advancement and workplace communication rather than simply a sub-
ject in the curriculum.

As L. V. Bedritskaya emphasizes in the preface to English for Economists, “Whatever you do in your life,
wherever you work, be careful about and sensitive to the word. It's your main tool” [2, p. 7]. This statement
accurately reflects the role of language in the professional activity of economists. For a future specialist, the
word is not only a means of communication but also a means of professional influence, documentation, expla-
nation, negotiation, and decision-making.

1. English as a Professional Instrument in Economics

In the field of economics, English has become a universal medium of communication. Economic reports,
analytical reviews, academic publications, business contracts, conference materials, and market forecasts are
largely produced in English. This means that students who know English gain access to a much broader pro-
fessional space than those who are limited only to texts in their native language.

A student of economics uses English in several professional dimensions. First, English helps to master
specialized terminology. Second, it enables students to understand international experience and modern
trends in economics. Third, it prepares them for real communicative situations in business life, including nego-
tiations, interviews, and business correspondence. Fourth, it creates opportunities for further academic mobili-
ty, such as master’s and doctoral studies abroad.

For this reason, professional English should be integrated into the process of economic education. Stu-
dents should become familiar with the language of finance, trade, accounting, management, entrepreneurship,
and international business. Textbooks such as English for Economists are useful because they combine pro-
fession-oriented vocabulary, practical tasks, and specialized reading materials [2, p. 7].

At the same time, English teaching for economists should remain practice-oriented. It is not enough for
students to memorize isolated words or rules; they must learn to use them in real communication. This is why
modern methodology increasingly emphasizes communicative teaching and active learning. As K. Usmonov
and A. Boymatov note, the methodology of teaching English should be based on approaches that form practi-
cal communicative skills and prepare students for real speech activity [6].

2. Oral Communication and the Role of Grammar

One of the most important goals of teaching English for professional purposes is the development of
oral communication. A future economist must be able to explain ideas, ask questions, answer professionally,
discuss business issues, present arguments, and participate in official communication. These skills are formed
not through passive memorization, but through constant practice.

A productive way of developing oral communication is work with specialized texts. Reading a text should
not end with translation. It should be followed by questions, discussions, retelling, and analytical commentary.
Such work helps students understand professional content and transform it into their own speech. In this pro-
cess, oral communication becomes closely connected with reading comprehension and thinking.

Grammar also occupies an important place in the development of oral competence. It is grammar that
allows students to build coherent and meaningful speech. Without grammatical structure, vocabulary remains
fragmented and communication becomes weak. R. Rogova clearly underlines this idea, stating: “Grammar is a
machine which produces sentences: if you speak English as your native language, you know the machine very
well” [1, p. 97]. This quotation is especially important in methodology, because it shows that grammar is not an
abstract system, but a practical mechanism of speech production.
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Therefore, grammar should not be taught separately from communication. On the contrary, it should be
presented in connection with speaking tasks, dialogues, and text-based exercises. When grammar supports
communication, students understand its practical value and are more willing to use it.

In classroom practice, the teacher should carefully correct grammatical errors and explain them in a way
that does not interrupt the communicative process. Regular correction strengthens students’ language accura-
cy and gradually improves their ability to speak with greater confidence. According to F. N. Shamov and I. E.
Zueva, the theory and methodology of teaching foreign languages must combine language correctness with
communicative effectiveness, since the aim of learning is not only knowledge about the language but the abil-
ity to use it appropriately [11].

3. Written Communication in Professional Training

Written communication is another central component of professional English in economics. A modern
specialist cannot be fully successful without the ability to write formally and accurately. Business emails, CVs,
official requests, applications, contracts, and analytical reports are all part of professional life. Consequently,
teaching writing should be a necessary and systematic part of the English course.

Students should gradually master the conventions of professional writing. This includes the structure of
business correspondence, the tone of official language, the layout of formal documents, and the precision of pro-
fessional terminology. In this respect, English teaching directly contributes to students’ professional readiness.

The process of writing should also follow a clear methodology. Martin Seviour proposes a staged ap-
proach to written work that includes planning, drafting, revising, editing, and producing the final text [3, p. 22].
This model is especially useful for higher education, because it teaches students that writing is a process of
organizing thought rather than a spontaneous act.

Writing competence should be developed through regular practice. Students may be asked to prepare
CVs, cover letters, business letters, requests, summaries, or short analytical essays on economic topics. Such
tasks simultaneously improve language competence and professional awareness.

The teacher should pay serious attention to spelling and punctuation as well. Systematic checking of
students’ written work helps prevent grammatical and orthographic mistakes in future professional practice. M.
Seviour points out that learners benefit when they are encouraged to continue useful language activities inde-
pendently; as he remarks, “If your students enjoy certain activities such as translation exercises or word puz-
Zles, give them more to do at home or ask them to devise some of their own” [3, p. 197]. This observation
highlights the importance of autonomous practice in developing writing and language accuracy.

4. Vocabulary Development and Professional Terminology

Vocabulary enrichment is one of the basic foundations of successful language learning. In the case of
economics students, this means mastering a large number of profession-specific terms. Terminology is essen-
tial for understanding economic texts, participating in discussions, and producing professional documents.

The study of terms should be systematic and contextual. Students should not simply memorize vocabu-
lary lists; they must learn how terms function in real economic discourse. This includes understanding colloca-
tions, definitions, professional usage, and stylistic appropriateness.

Vocabulary work should therefore include:

o the learning of key terms in economics and finance;
contextual analysis of terminology in texts;
sentence - building tasks;
speaking exercises using field-specific words;
writing assignments that require professional language.

Without a sufficient vocabulary base, students cannot express themselves freely or accurately. There-
fore, the enrichment of vocabulary must remain one of the central objectives of English for economists. As
Bedritskaya notes, sensitivity to the word is the basis of professional language mastery [2, p. 7].

5. Active Methods and Intercultural Competence

Modern methodology strongly supports the use of active teaching methods. A communicative classroom
should involve students in discussions, role plays, business simulations, presentations, and interactive tasks.
These methods make learning more meaningful and help students use language in realistic contexts.
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At the same time, professional communication is never purely linguistic. It is also cultural. A specialist
who communicates internationally must understand at least the basic norms of professional etiquette and in-
tercultural behavior. Misunderstandings often arise not because of the quality of a product or the logic of an
argument, but because of ignorance of cultural expectations and communication styles.

This is why texts about culture, traditions, communication norms, and behavior in English-speaking pro-
fessional environments should also be included in the course. Such materials broaden students’ horizons and
help them understand the deeper context of language use.

In this connection, the well-known statement often attributed to Goethe remains relevant: a person who
does not know a foreign language does not fully know his or her own [4, p. 58]. The study of English can there-
fore enrich not only professional skills, but also students’ overall linguistic and cultural awareness.

Conclusion

English today is not simply a foreign language; it is the language of professional advancement, interna-
tional interaction, and academic mobility in the field of economics. For students of economics, finance, ac-
counting, and management, the study of professional English is an essential condition for future competitive-
ness and effective participation in the global labor market.

The teaching of English for professional purposes should be based on communicative, profession-
oriented, and interactive methods. It must include the development of vocabulary, reading, speaking, writing,
grammar accuracy, intercultural awareness, and practical documentation skills. Such teaching helps students
become not only language learners, but future specialists capable of acting confidently in real professional sit-
uations.

As noted by R. Rogova, grammar is the mechanism that produces meaningful sentences [1, p. 97]; as
emphasized by L. V. Bedritskaya, the word is the specialist's main tool [2, p. 7]; and as shown by Martin Se-
viour, writing should be treated as a structured process [3, p. 22]. Together, these methodological insights con-
firm that successful English teaching for economists must combine linguistic depth, practical orientation, and
systematic development of communicative competence.

Thus, English as a language of professional communication occupies a central place in the preparation
of modern economists and should be taught as an integral part of their professional education.
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METOAWYECKUE 0COBEHHOCTI PA3BUTUA
CKOPOGTHO-CWIIOBBIX KAYEGTB Y
CTYQEHTOB-BbOKCEPOB B NPOLIECCE YHEBHO-
TPEHWPOBOYHBIX SAHATWNA

[IAB/IATOB XYPLLED

npenogasarenb Kaeapbl BOCTOYHbIX BOEBbIX UCKYCCTB, Cneluanu3aums: boke
TaKUKCKUIA MHCTUTYT dor3ndeckon KynbTypsl nMeHn C. Paxpumosa

AHHoTaumsa: B ctaTbe paccmaTpuUBaKTCA METOANYECKME OCODEHHOCTW pa3BWUTWSI CKOPOCTHO-CUMOBBIX Ka-
4ecTB Yy CTydeHTOB-BOKCEPOB B mpouecce y4ebHO-TPEHMPOBOYHbIX 3aHATWA. [lokasaHO, YTO CKOPOCTHO-
CMNoBasi NOATOTOBKA SBMSETCA BaXHbIM YCIIOBMEM MOBbILIEHNS 9GEKTUBHOCTW YAAPHBIX AEACTBUN, ObICT-
POTbI NEPEMBWKEHUIA, 3aLLUMTHBIX M KOHTpaTakylowmx npuémoB. Ocoboe BHUMaHWE YAENseTcs NpUMEHEHIIO
cneumanbHbIX ynpaxHeHuin BoKCEpa, KpyroBOoM TPEHWUPOBKW, MPbIKKOBLIX YNPaXHEHMI, paboTe Ha nanax
Mewkax. OTMeYaeTcsi, YTO pa3BUTME CKOPOCTHO-CUMOBBIX KA4eCTB AOSPKHO OCYLLECTBMATLCA CUCTEMHO, C
Y4€TOM BO3pacTa, ypOBHS NOArOTOBMEHHOCTU M UHAMBUAYANbHbIX BO3MOXHOCTE CTYAEHTOB.

KnioyeBble cnoBa: 60KC, CTyAeHTbI-OOKCEpPLI, CKOPOCTHO-CUMOBbIE KayecTBa, u3nyeckas MOArOTOBKa,
y4€OHO-TPEHMPOBOYHbIN NPOLIECC, KPYroBas TPEHWUPOBKA.

METHODOLOGICAL FEATURES OF THE DEVELOPMENT OF SPEED AND STRENGTH QUALITIES
AMONG BOXING STUDENTS DURING TRAINING SESSIONS

Davlyatov Khurshed

Abstract: The article discusses the methodological features of the development of speed and strength quali-
ties among boxing students during training sessions. It is shown that speed and strength training is an im-
portant condition for increasing the effectiveness of striking actions, speed of movement, defensive and coun-
terattacking techniques. Special attention is paid to the use of special boxing exercises, circuit training, jump-
ing exercises, pawing and bagging. It is noted that the development of speed and strength qualities should be
carried out systematically, taking into account the age, level of preparedness and individual capabilities of stu-
dents.

Keywords: boxing, boxing students, speed and strength qualities, physical fitness, educational and training
process, circuit training.

Beederue

Bokc sBnsieTcs BUAOM CnopTa, B KOTOPOM pesynbTaT BO MHOTOM 3aBUCUT OT ObICTPOTHI peakLmu, CUrb
yAapa, CKOPOCTU NepeaBuKEHNS, KOOPANHALMM U CNOCOBHOCTI CNOpTCMEHa BbICTPO BbINOMHATL aTakytowme
W 3alWnTHbIe AencTBus. M03TOMY pasBUTUE CKOPOCTHO-CUMOBLIX KAYecTB 3aHUMaeT 0coboe MecTo B MOAro-
TOBKE CTYAEHTOB-O0KCEPOB.

B ycnoBusx BbiCLIero uskynbTypHOr0 0bpasoBaHns y4eBbHO-TPEHMPOBOYHbBIE 3aHATUS AOMXKHBI ObITh
HanpaBneHbl HE TOMbKO Ha OCBOEHME TEXHWKW BOKCa, HO U Ha (hOpMMPOBaHME (DU3NYECKUX KayecTs, HeobXo-
AMMbIX ANS YCMELHON CNOPTUBHOM AeaTenbHocTh. 3akoH Pecnybnukm TamkukuctaH «O unsnyeckon KynbTy-
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pe 1 cnopTe» onpefenser passuTne rU3n4eckon KynbTypbl U CNOpTa Kak BaXHOe HanpasrieHue YKpenneHus
300poBbst 1 noarotosku monoaéxu [1]. 3akoH Pecnybrnuku Tapkukuctan «O6 obpasoBaHuMy» Takke noayép-
KMBAET 3HaYEHNE (P13NYECKOTO BOCIUTAHMSA B CUCTEME (DOPMUPOBAHMS IMYHOCTW obyyatoerocs [2]. B Mpo-
rpamMmme pasBUTUS (OU3NYECKON KyNbTypbl 1 cnopTa B Pecnybnuke TamkukuctaH Ha 2022-2026 roabl ocoboe
BHUMaHWe y4enseTcs NOBbILEHNO Ka4ecTBa CNOPTUBHON NOLATOTOBKM 1 COBEPLUEHCTBOBAHMIO (PU3KYNbTYPHO-
cnopTuBHo paboTsl [3].

B cBs3u ¢ 3TMM npobnema pasBuTUS CKOPOCTHO-CUMOBbLIX KAYECTB Y CTYAEHTOB-DOKCEPOB SBNAETCSA ak-
TyanbHOW KaK B NeJarornyeckom, Tak 1 B COPTUMBHO-METOANYECKOM acnekTe.

OcHosHast yacmb

CKOpOCTHO-CUINOBblE KayecTBa NpeACTaBnstoT cobon CnocobHOCTb CMOPTCMEHa NPOSIBNATL 3HAYM-
TEMNbHOE MbILEYHOE YCUIME 3a KOPOTKWA NPOMEXYTOK BpeMeH. B Gokce OHM NposiBNAKOTCA B PE3KOCTH yAa-
pa, bbICTPOTE NEepeaBUKEHIIA, CKOPOCTU BbIMOMHEHNS CEPUIA, YXOA0B, YKMOHOB 1 KOHTpaTaK.

Kak otmeyvaeT E. B. KanmbikoBa, dmanyeckasi noarotoska BoKcEpa [OmKHA paccmMaTpuBaThCs B TECHOM
CBSA3M C TEXHUKO-TAKTUYECKOW MOArOTOBKOM, NMOCKOMbLKY (PU3NYECKME KavyecTBa peanusyrTcs Yepes KOHKpeT-
Hble BoeBble AeicTBuA [4]. OTO 03HAYaET, YTO Pa3BUTME CUMbI U BbICTPOTLI Y CTYAEHTOB-DOKCEPOB AOMKHO
NPOBOANTLCA HE OTAENBHO OT TEXHUKM, @ Yepes CreLmarbHble YNpaxHEHUs, NpUBKeHHbIE K YCroBuam Bok-
ca.

A. O. AkonsiH 1 CoaBTOPbI NOAYEPKMBALOT, UTO CMIOPTHUBHAsA NOArotToBka GoKCEpPoB TpebyeT nocneaosa-
TENbHOTO Pa3BUTUS (PU3NYECKUX KA4eCTB C YH4ETOM 3Tana NoAroToBKM U MHAMBMAYASbHBIX 0COBEHHOCTEN 3a-
HUMatoLmxca [S]. [nsa CTyaeHYecKomn rpynnbl 3T0 0COBEHHO BaXHO, Tak Kak ypOBEHb NMOArOTOBMNEHHOCTH 0BY-
YarLLMXCs MOXeT BbITb PasHbIM: OAHM YXe UMEOT OMbIT 3aHATUI BOKCOM, Apyrie TONMbKO HauMHaKT ocBau-
BaTb OCHOBbI JAHHOTO BMAa cropTa.

OCHOBHbIMV CpeACTBaMM Pa3BUTUS CKOPOCTHO-CUIOBBIX KAYECTB Y CTYAEHTOB-O0KCEPOB ABNSOTCS:

— NMPbIKKOBbIE YNPaXHEHUS;

— YCKOPEHMWS Ha KOPOTKIE ANCTaHLMK;

— OTXMMaHs B ObICTPOM TEMIE;

— YNpaXHEHUs C HAOMBHBIMW MSYaMu;

— paboTa co ckakarnkou;

— yOapbl Mo MELLKY;

- pabota Ha nanax;

— BbIMOMHEHWE YOapHbIX CEPUI C MaKCUManbHON CKOPOCTbIO;

— YNPaxHEHUs B napax C afeMeHTaMm aTaku W 3aLuThbl.

Ocoboe 3HayeHne UMeeT kpyrosast TpeHuposka. Mo MHeHuto W. A. T'ypeBuya, Kpyroeo MeTog no3so-
NAET KOMNMEKCHO pa3BuBaTh (M3NYECKME Ka4eCTBa, NOBbILATb NNIOTHOCTb 3aHATUS W paLMOHarbHO pacnpe-
AenaTb Harpysky [7]. B nogrotoBke CTyAeHTOB-DOKCEPOB KpyroBas TPEHUPOBKA MOXET BKMOYATb HECKOSBKO
CTaHUMWI: CKaKanka, yaapbl N0 MELIKY, OTXMMaHUs, BbINPbIrMBaHWS, yNpaXHEHUs Ha npecc, paboTa Ha nanax
W UMUTaLUMS YAAPOB Nepes 3epkanom.

MeToauKa pa3BUTUS CKOPOCTHO-CUSOBbLIX KaYeCTB JOSMKHA CTPOUTLCA Ha MPUHLMNAX NOCTEMEHHOCTMH,
CMCTEMATMYHOCTI, LOCTYMHOCTWM W MHAMBMAYyanu3auwn. Harpyska AOMmKHa yBenuumMBaTbCs nodtanHo. Ha
HayanbHOM aTane Gonblue BHAMaHUSA yaensetcs obLien uanyeckon NoAroToBke, passuTIO KOOPAHALMA,
NPaBUMbHOWM CTOWKE, nepensukeHnaM 1 6a3oBbiM yaapam. 3aTeM MOCTENEHHO BBOANATCA crheuuarbHble
yrpaXHeHWs Ha BbICTPOTY M B3PbIBHYHO CUTY.

A. W. bynblveB nopguépkusaeT, YTo 06y4eHne HOKCEPOB-HOBUYKOB LOSMKHO HAYMHATLCS C MPABUIbHOIO
OCBOEHMS OCHOBHbIX TEXHUYECKUX LEACTBMI U MOCTENEHHOMO YCMOXHEHUS TPEHMPOBOYHBIX 3adaHui [6]. 310
BaXHO U [NS CTYOEHTOB, NOCKOMbKY MPexneBpeMeHHOe NPUMEHEHUE CROXHBIX CKOPOCTHO-CUMOBBIX YMpax-
HeHWn 6e3 JOCTaTOYHOM TEXHUYECKO Basbl MOXET NPUBECTM K OLLMOKaM B ABMKEHUSX U CHUXEHMIO athdek-
TUBHOCTMN TPEHUPOBKM.

CnepyeT yuuTbiBaTh, YTO CKOPOCTHO-CUNOBAs NOLATOTOBKA HE AOMKHA CBOANTLCS TOMBKO K YBENMYEHMIO
(huanyeckon Harpysku. B Bokce cuna pomkHa ObiTb ObICTPOW, TOYHOM W ynpaBnsemon. [oaTomy Kaxgoe
ynpaxHeHne OOMmKHO ObiTb CBSA3aHO C KOHKPETHOM BOEeBOM 3agayent: yCuneHneM yaapa, YCKOpeHueM nepe-
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MeLLeHms, ObICTpbIM NEPEXoaoM OT 3alLMTbl K aTake, pa3BuUTHEM CMOCOBHOCTY BbINONHATL CEPUI0 YaapoB 6e3
NOTEPU TEXHUKM.

KocTioHnHa 1 MapTbIHOB OTMEYatoT, YTO YPOBEHb (HU3NYECKOW MOLTOTOBIIEHHOCTW HANPSIMYH CBSA3aH C
3 hEeKTUBHOCTBLIO TEXHWUKO-TAKTUYECKNX OENCTBUIA HaumHatowmx 6okcépos [8]. OTo noaTBepxaaeT Heobxo-
OMMOCTb CUCTEMHOrO nofaxoda K (pU3N4eckor MOAroTOBKE CTYAEHTOB. YeM Bbile YPOBEHb CKOPOCTHO-
CUIOBbIX Ka4eCTB, TEM YBEPEHHEE CTYAEHT BbIMOMHSET aTakyloLWwme 1 3alnTHbIEe AeNCTBMS B y4ebHOM B0to.

Y4yeBHO-TPEeHMPOBOYHOE 3aHATHE NO Pa3BUTUKO CKOPOCTHO-CUIOBbLIX Ka4eCTB LienecoobpasHo CTpouTb
Mo TPaAMLIMOHHON CTPYKTYpE: NOArOTOBUTENbHASA, OCHOBHAS W 3aKMouUTeNbHAs YacTu. B noaroToButensHOM
YacTu NMPOBOAMTCA Pa3MUHKa, BKMovatowas ber, CyCTaBHy0 TMMHACTUMKY, CKaKasky U UMUTALMOHHbIE Ynpax-
HeHus. B OCHOBHOM YacTu NPUMEHSKOTCA CreLmarbHble 3adaHns: yaapsl No MeLwky, paboTa Ha nanax, npbix-
KOBbIE YNPaXHEHMS, YCKOPEHNS 1 KpyroBas TPeHUPOBKa. B 3aKIiounMTenbHOM YacTi MCNOnb3yTCs ynpaxHe-
HWS! Ha BOCCTAHOBMEHME AblIXaHusl, pacTariBaHue u paccnabnexne Mbil.

BaxHbIM ycrnoBuem 3hMEKTUBHOCTU 3aHATUI SBNSETCA NEAarormyeckuin KoHTposb. lpenogasaTens
LOMKEH CNeanTb 3a TEXHUKOW BbIMOMHEHUS YNPaXHEHUN, JO3MPOBKOA Harpysku, COCTOSHWEM CTYOEHTOB U
NPaBUIbHOCTLIO BbIMOMHEHNS YAAPHBIX OeNCTBUA. MMpy NpusHakax CUIbHOrO YTOMMEHUS O6bEM Harpysku
HeobX04NMO CHWXAaTb, Tak KaK BbIMOIHEHWE YNPaXHEHWNA HA (DOHE YPE3MEPHON YCTArOCTU MOXKET 3aKpenuTh
HenpaBUIbHYI TEXHUKY.

Pa3BuTE CKOPOCTHO-CWMOBLIX KayecTB Y CTYAEHTOB-DOKCEPOB SBMSETCA BaXHOM YacTblo Y4ebHO-
TPEHMPOBOYHOIO Npouecca. JTU kayecTBa obecneunsatoT Culy U peskocTb yaapa, ObICTPOTY nepeasukeHunn,
9(h(HEKTUBHOCTb 3aLUMTHBIX U KOHTPATAKYHOLLMX AEACTBUN.

MeToauyeckme 0COBEHHOCTW JaHHOrO NpoLecca 3akmioyaloTCcs B NOCTENEHHOM YBENWUYEHUN Harpy3ku,
WHOMBMOYaNbHOM NOAXOA4Ee, CoveTaHun obLen U cneyuanbHON (PU3NYeCKo MOArOTOBKW, @ TakkKe TECHOW
CBSA3M (HM3NMYECKMX YNPaXHEHN C TeXHMKOM Bokca. Hanbonee adhheKTMBHBIMI CPEACTBAMY SABSKOTCS KPYro-
Bas TPEHWPOBKA, NPbIKKOBbIE YNpaXHeHus, paboTa Ha nanax 1 MeLLkax, YnpaxHeHWs ¢ HabUBHbIMU MAYaMK
W cneymanbHble 60KCEPCKME 3aaHus.

Takum 06pa3oM, CKOPOCTHO-CUOBas MOArOTOBKA CTYAEHTOB-O0KCEPOB AOMKHA paccMaTpuUBaThCs Kak
LieSTOCTHbIN neJarormyeckuin NpoLecce, HanpaBeHHbIA Ha NOBbILLEHWE CMOPTUBHOTO MacTepCTBa, YKpenneHue
300pOBbSA 1 (POPMUPOBAHME NMPOECCUMOHANBHO BaXHbIX Ka4ecTB OyayLmx cneunanucToB B cdepe usnye-
CKOW KyNbTypbl 1 CriopTa.
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METOAWYECKWE 0COBEHHOCTW NPUMEHEHWA
[UMHACTUWYECKMX YIIPAXHEHWUW B
PA3BUTAW KOOPAMHALINOHHDBIX
CMOCOBHOCTEW CTYAEHTOB

[IABJATOB PYCTAM CAVIBAJITBEBIY

npenogasatenb Kadeapbl TEOPUM U METOAWKM NpenofaBaHns TMMHACTUKM
TamKUKCKUIA MHCTUTYT donsndeckoit KynbTypbl um C. PaxumoBa

AHHOTauus B ctaTbe paccMaTpuBaloTCs METOAMYECKE OCOBEHHOCTU MPUMEHEHNS TUMHACTUYECKUX YMpaX-
HEHWI B Pa3BUTMM KOOPAMHALMOHHBIX CocobHOCTeN cTyAeHTOB. OGOCHOBLIBAETCS 3HAYEHNE MMMHACTUKM Kak
athheKTUBHOrO CPeACTBA (HM3NYECKOTO BOCTIMTAHMSI, HANPaBMNEHHOTO Ha (DOPMUPOBAHIE TOYHOCTM ABVXEHNN,
PaBHOBECHSI, TMBKOCTM, MOBKOCTM, MPOCTPAHCTBEHHON OpMUeHTaLmMM 1 0bLLed ABUraTENbHON KynbTypbl 06y4a-
towmxcs. Ocoboe BHUMaHWE YAENsSeTcs noaTanHOMy OBYYEHUIO TMMHACTUYECKUM YnpaxXHeHnsM, cobnioae-
HUIO NPUHLMMOB AOCTYMHOCTH, 6€30MacHOCTY, MHAMBIAYANLHOIO NOAXO0AA, NOCTENEHHOTO YCIOXHEHUS ABUra-
TenbHbIX 3afaHni U NpUMeHeHUs cTpaxoBkn. OTMeYaeTCsl, YTO PasBUTME KOOPAMHALMOHHbBIX CMOCOBHOCTEN
CTY[EHTOB COOTBETCTBYET 3aAa4aM rocyfapCTBEHHON nonuTukM Pecnybrivku TamkukucTaH B cdepe dusude-
CKOW KyNbTYpbl, CriopTa 1 06pasoBaHus.

KntoueBble cnoBa: ruMHacTuka, METOAMKA NpenogaBaHusi, (U3NYECKoe BOCTIMTAHME, CTYAEHTbI, KOOpANHa-
LIMOHHblE CMOCOGHOCTY, ABUraTenNbHbIE HaBbIKW, 3A0POBLE, hr3NYecKas KynbTypa.

METHODOLOGICAL FEATURES OF THE USE OF GYMNASTIC EXERCISES IN THE DEVELOPMENT OF
STUDENTS' COORDINATION ABILITIES

Davlyatov Rustam Sayvalevich

Abstract The article discusses the methodological features of the use of gymnastic exercises in the develop-
ment of students' coordination abilities. The article substantiates the importance of gymnastics as an effective
means of physical education aimed at the formation of precision of movements, balance, flexibility, dexterity,
spatial orientation and general motor culture of students. Special attention is paid to step-by-step training in
gymnastic exercises, compliance with the principles of accessibility, safety, individual approach, gradual com-
plication of motor tasks and the use of insurance. It is noted that the development of students' coordination
abilities corresponds to the objectives of the state policy of the Republic of Tajikistan in the field of physical
culture, sports and education.

Keywords: gymnastics, teaching methods, physical education, students, coordination abilities, motor skills,
health, physical education.

dun3nyeckoe BOCNUTaHWe CTYAEHTOB SBMSETCS BaXHOM YacTbio 06pa3oBaTeNibHOro npouecca, Nockosb-
Ky OHO HanpaBfEHO He TOMbKO Ha YKpenreHue 340poBbsi, HO M Ha opMMpoBaHWe obLien ABuraTenbHOM
KynbTYpbl, AMCUMNINHGI, paboTOCNOCOBHOCTM M YCTOMYMBOIO MHTEPECA K 3aHATUAM (hM3NYECKON KynbTypoil. B
YCNOBWSIX COBPEMEHHOMO BbICLIEro 06pa3oBaHNs 0coboe 3HaueHne npuobpeTaioT Takue cpeacTea usnye-
CKOro BOCMUTaHUS, KOTOPble NO3BONSIOT pa3BMBaTh He OAHO OTAENbHOE U3NYecKkoe KaYecTBo, a Lenbl KoM-
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nnekc ABuratenbHbIX cnocobHocTen. OgHUM U3 TakX CPEACTB ABMSETCS MMMHACTHKA.

[MMHacTMKa 3aHMMaeT 0coboe MecTo B cucTeMe (hu3ndeckoro BocnuTaHus. OHa BKMKOYAET ynpaxHe-
HWS, HanpaBMneHHble Ha PasBUTIE CUMbI, TMBKOCTH, TOBKOCTYW, PAaBHOBECHS, KOOPAMHALMN, OCAHKW U KymnbTypbl
ABWKEHWA. B 0TnMumMe OT MHOTUX ApYrux BUAOB PU3NYECKOI aKTUBHOCTMW, TUMHACTMKA TPEDYET TOYHOrO KOH-
TpONs Tena, COrnacoBaHHOCTW ABWKEHWA, BHUMaHMUS, CaMOAUCLMNAMHBI U YMEHUS YNPaBNATb NOSIOXEHUEM
Tena B NPOCTPAHCTBE. IMEHHO NO3TOMY FTMMHACTUYECKME YNPAXKHEHNS UMEIOT BOMbLUIOE 3Ha4YEeHWe B pa3BUTUM
KOOPAMHALMOHHBIX CNOCOBHOCTEN CTYAEHTOB.

AKTYanbHOCTb TeMbl ONPeAenseTcs TeM, YTO Y 3HAYUTENbHON YacTu CTyOEeHTOB HabmoaaeTcs Hepo-
CTaTOYHbI YPOBEHb ABMraTeNbHON aKTUBHOCTW, cnabas KOOpPAMHALMOHHASA MOATOTOBMNEHHOCTb, HApYLUEHUS
OCaHKW, HeYBEPEHHOCTb NPY BbINOMHEHUM CMOXHBIX ABUraTENbHbIX AEUCTBUIA. B 9TUX YCNoBMSX NpUMEHeHWe
MMMHACTUYECKNX YNPaXHEHU MOXET CTaTb 3(P(PEKTUBHBIM CPEACTBOM MOBbILLEHUS KavyecTBa (HU3NYECKOro
BOCMUTaHWS. BcemupHas opraHusaumus 3apaBoOOXpaHeHUs MOAYEPKMBAET, YTO perynspHas usndeckas ak-
TUBHOCTb HeobXoauMa Ans yKpenneHus 300poBbsi, NPOUNaKTUKM 3aboneBaHnin U NoaaepkaHns usnye-
ckom paboTocnocobHOCTM Yenoseka [9].

B Pecnybnuke TamkuknctaH passutue uanyeckon KynbTypbl U CNOPTa MMEET BaXHOE roCyAapCTBEH-
Hoe 3HaueHwe. 3akoH Pecnybnukn TagpxuknucTtan «O ranyeckon KynbType v CopTe» onpeaensieT npaBoBble
W OpraHn3auyoHHbIe OCHOBbI pa3BuTUS AaHHOM cepbl [1]. Mporpamma passuTUsS U3MYECKON KynbTypbl U
cnopTa B Pecnybnuke TamkukuctaH Ha 2022-2026 roabl HanpaBreHa Ha MOBbILIEHWE PONK U3NYECKON
KymnbTypbl B 0BLLECTBE, pa3BuUTIE CMOPTUBHON UHDPACTPYKTYPbI, PACLUMPEHNE YHACTUS HACENEHUS B 3aHATH-
SIX CMOPTOM U COBEPLUEHCTBOBAHWE MOArOTOBKM creunanuctos [2]. CnegoBaTenbHO, COBEPLIEHCTBOBAHME
MeTOAWKM NpenogaBaHns rMMHacTUK/ B 0BpasoBaTerbHbIX YYPEXAEHUSX UMEET HE TOMbKO Nefaroriyeckoe,
HO 1 coLMarnbHoe 3Ha4YeHue.

Llenb cTtaTbn — packpbiTb METOAUYECKUE OCODEHHOCTU MPUMEHEHWS TMMHACTUYECKUX YNPaXHEHU B
Pa3sBUTUN KOOPAMHALMOHHbBIX CMOCOBHOCTEN CTYAEHTOB.

KoopauHaumnoHHble CnocobHOCTY SABASKOTCA OAHUM M3 BaXKHEMLUMX KOMMOHEHTOB (DM3NYECKOW NOAro-
TOBMIEHHOCTW CTyAeHTOB. OHK 0BecneunBatoT TOYHOCTb, COrMacoBaHHOCTb, CBOEBPEMEHHOCTb U ynpasnse-
MOCTb [BWkeHWiA. 1o MHeHuto B. W. J1axa, KoopanHaLMOHHbIE CNOCOBHOCTM CBSA3aHbI C YMEHWEM paLluoHanb-
HO ynpaBnsATb ABUraTENbHbIMU AEUCTBUAMM, ObICTPO NepecTpanBaTh ABWKEHWUS B USMEHSIOLLMXCS YCIIOBUSX
N coxpaHsaTb paBHoBecye [8]. [Ina CTyAeHTOB 3TO 0COBEHHO BaXHO, MOCKOMbKY XOpOLUasi KOOPAWHALMS BNUS-
€T He TOMbKO Ha BbIMOMHEHME PU3NYECKUX YNPAXHEHWA, HO 1 Ha OBLLY0 ABUraTeNbHY0 YBEPEHHOCTb, OCaH-
Ky, OpUEHTaLMI0 B NPOCTPAHCTBE 1 CNOCOBHOCTL BbINOMHATL CIIOXHbIE ABUraTenNbHble 3ataqm.

[MMHacCTUYeCKMe ynpaxHeHus obnagatoT BbICOKMM NeSarornyeckuM nOoTEeHUManoM ANns passuTUs Ko-
opavHaumn. OHn TpeByT TOYHOTO BbINOMHEHWS! ABMXXEHUI, KOHTPOSIS NOMOXEHNS Tena, COXPaHEHUs paBHO-
BECWS, NPaBUIBHOTO [bIXaHus, COrnacoBaHHOM paboTbl pyK, HOT 1 TyNoBMLA. [MMHACTVKa BKIOYaeT pasnuy-
Hble TpynMbl YNpaXHEHWA: CTpoeBble, obLlepasBuBatoLie, YNPaXHEHUS Ha paBHOBeCUE, akpobaTuyeckue
9NEMEHTBI, YNPaXHEHUS Ha TMOKOCTb, ynpaxHeHUs ¢ npegmeTamun 1 6e3 npeameTos. Takoe pasHoobpasue
MO3BOJISIET UCMOMNb30BaTh IMMHACTUKY Kak YHUBEpPCarnbHOE CPEACTBO (PU3NYECKOrO BOCTIMTAHUS CTYAEHTOB.

B yuebHuke B. M. bapwas, B. H. Kypeica u U. B. [aBnoBa rumHacTvka paccMaTpuBaeTcs kak CrnopTue-
HO-NeJarornyeckas AUCUMNIMHA, BKMKYAOLLAs OpraHn3auuio 3aHATU, MeTOANKY OByYeHUs ynpaXkHEeHUsM,
pasBuTHE (M3NYECKMX KAYECTB W NpeaynpexaeHue TpasmaTuama [6]. 310 0CoBEHHO BaxHO ANst npenoaasa-
TENS, NOCKOMbKY 3aHATUS MMMHACTUKON TPEBYIOT He TOMbKO NoKasa yYNpaXHEHWIA, HO 1 rPaMOTHOM OpraHu3a-
Ly Bcero y4ebHoro npotecca.

MeToamKka npenofaBaHus MMMHACTUKW JOMKHA CTPOUTLCS Ha MPUHLMNAX NOCTENEHHOCTH, JOCTYMHOCTY,
cucTemaTyHoCcTH, 6e30MacHoOCTU M MHAMBMAYanbHoro noaxoda. . K. MNetpos nogyépkusaet, YTo 06y4yeHne
MMMHACTUYECKUM YNPaXXHEHNAM TpeByeT YETKOM CTPYKTYPbI 3aHATUS, 0OBSCHEHNS TEXHUKM, NOKa3a, NOBTOpe-
HWS1, KOHTPONA U McnpaBnexns owunbok [7]. Ecnn ynpaxHeHne aaétcsa 6e3 npeasaputenbHON NOATOTOBKM W
METOAMYECKOr0 CONPOBOXAEHMUS, OHO MOXET BbI3BaTb Y CTyAEHTa HeYBEPEHHOCTb, CTPaX UM HenpasuibHOe
3aKpeneHue ABuraTeNilbHoOro HasblKa.

Ocoboe 3HayeHne UMEET NMPUHLMN JOCTYNHOCTW. [MMHACTUYECKMNE YNPaXHEHNUS JOSMKHBI COOTBETCTBO-
BaTb BO3PacCTy, YPOBHIO (PU3NYECKON NOATOTOBIEHHOCTU, COCTOSHWIO 300POBbS U ABUraTENbHOMY OMbITY CTY-
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A€eHTOB. Henb3s TpeboBaTb 0AMHAKOBOrO pe3ynbTaTta OT BCEX 0ByyvatoLLMXCsi, MOCKOMbKY YPOBEHb MOArOTOB-
NIEHHOCTU Y CTyAeHTOB pasnunyaeTcs. OQuH CTYAEHT Nerko BbINOMHSET YrpaxHeHue Ha rubkocTb, Apyrow
nyylle CrpaBnseTcs C CUMOBbIMKA 3neMeHTaMu, TpeTuid ObiCTpee OcBanBaEeT KOOPAMHALMOHHbIE 3adaHus.
lMoatomy npenogasaternb JOMKEH YMETb BapbUpoBaTh Harpysky, nogbuparb 06neryéHHble BapuaHTbl ynpax-
HEHUI N NOCTENEHHO NOBbILLATbL CIOXHOCTb.

BaxHoi meToanyeckon 0COHEHHOCTLIO ABNSETCS WUCMOMb30BaHWe CTPaXOBKM M CaMOCTPaxoBku. bes-
OMacHOCTb MPU BbIMOSTHEHUM TUMHACTUYECKUX YNPaXHEHU UMeeT NepBoCTeneHHoe 3HayeHue. Mpenoaasa-
TeNb JOIMKEH 3apaHee 06bACHUTL NpaBuUna BbIMOMHEHUS YIPXKHEHWS, NOKa3aTb NPaBUibHOE UCXO4HOE Mo-
TNOXEHWe, KOHTPONMPOBAaTL aMNAMTYAY ABWKEHWUIA 1 NPKU HEOBXOAMMOCTM MCNOMNb30BaTh NoMoLb. OcobeHHO
9TO BaXHO npn obyyeHnn akpobaTUYecKUM dneMeHTaMm, YNpaXHEHWSM Ha paBHOBECUE, NepekaTaM, KyBblp-
KaM, CTOMKaM W APYrUM OBWXEHWUAM, CBA3aHHLIM C U3MEHEHUEM MONOXEHNS Tena.

FMMHacTMKa cnocobCTBYET HE TOMBKO PU3NYECKOMY Pa3BUTMIO, HO U BOCTIUTAHMIO ANCLUMNAWHBI, BHU-
MaHUs 1 CaMOKOHTpons. CTy4eHT YyYMTCS KOHTPONMPOBATL NOMOXEHUE Tena, AblXxaHne, HanpasneHue aBuxe-
HWS, CUNY MbIWEYHOrO HANPSXKEHUS U MOCNe0BaTeNbHOCTL AEACTBUI. ITO (HOPMUPYET akkypaTHOCTb, OT-
BETCTBEHHOCTb, BbIAEPXKY M yMeHWe paboTaTb Hag coboir. B aTOM CMbiCe rMMHACcTVKa MMEET BaXHOe BOC-
nUTaTenbHOE 3HaYeHNe.

KayecTBeHHOe (huanyeckoe BocnuTaHue, cornacHo pekomeHgaumam UNESCO, gomkHo bbiTb gocTyn-
HbIM, 6e30MacHbIM, Pa3BMBatOLLIM 1 HanpaBneHHbIM Ha (DOPMUPOBAHME XKUSHEHHbIX HABbIKOB [4]. MMMHacTK-
Ka XOpOLIO COOTBETCTBYET 3TUM TpebOBaHUAM, TaK Kak e€ ynpaxHeHWs MOXHO afanTupoBaTh Nog pasHble
YPOBHM NOATOTOBKM M UCMOMNb30BaTh Kak B CMOPTUBHbIX 3anax, Tak 1 B 06bI4YHbIX YCOBUSAX 06pa3oBaTenbHOro
yypexmneHus.

[ns pa3BuTUS KOOPAUHALMOHHBIX COCOBHOCTEN CTYAEHTOB MOXHO MUCMOSb30BaTh Creaytowme rpynmbl
MMMHACTUYECKUX YNPaXKHEHNIA.

Ta6auna — I'pynnbl rHMHACTUYECKHX YNIPAaXKHEHUH, X MeTOAUYeCKas Hejlb U
0>KM/JaeMblii pe3yJjibTart

I'pynna ynpa>kHeHHuH

MeTroaudecKas 1eJib

OXugaeMblil pe3yJbTaT

CTpoeBble yIpakxHeHUs!

OpraHusanua rpynrbl, JUCHHUTIIINHA,

COIJIaCOBAaHHOCTD JIEMCTBUIA

pPa3sBUTUE BHUMAHUSA U pUTMaA

OO6uiepa3BUBalOLLKe YIIPaXKHEHUS

MOArOTOBKA MBIIIIL] U CYCTaBOB
K Harpyske

noBblleHue obuien dusryeckoi
rOTOBHOCTH

VnpaxHeHus Ha paBHOBeCHe

pa3BUTHE )’CTOVI‘-IMBOCTM U KOHTPOJISA
TEaa

yJIy4lieHue KOOpAMHALUN

AkpoOaTudecKue 37eMeHTHI

pa3BHTHE JIOBKOCTH U
MPOCTPAHCTBEHHON OPHEHTALIUK

YBEPEHHOCTb U TOYHOCTDH JBUKEHMIA

VYnpaxHeHust Ha THOKOCTb

pa3sBUTHE MOABUXHOCTHU CYCTABOB

yJIyqlIeHUe aMIUTUTY/Ibl ABUKEHUH

KoMOMHUpOBaHHbIE 3aaHUS

COEIMHEHNE HECKOJIbKUX JABUKEHUI

pa3sBUTHE CJIOKHOM KOOpAMHALUH

B yCcroBusX BbICLLETO Y4EBHOTO 3aBEAEHNS BaXHO, YTOBbI TMMHACTUKA NPUMEHANAch He (hopManbHo, a
METOAMYECKN NpoAymMaHHo. MpenofasaTtenb AOMKEH YYNTbIBATL YPOBEHb MOATOTOBMNEHHOCTH CTYEHTOB, Ye-
pemoBaTh Harpysky W OTAbIX, UCMOMNb30BaTb Pa3HOOOPa3HbIe YNpaxHEHWs, KOHTPONMPOBATL TEXHUKY BbIMNOM-
HEHWS! 1 NOAJEPXNBATL UHTEPEC K 3aHATMAM. ECnin 3aHATUE NOCTPOEHO 0AHO06pa3Ho, CTyAeHTbI ObICTPO Te-
pSAOT MoTMBaLM0. M03TOMY LienecooBpasHo NpUMEHsATb UrpoBble 3adaHns, paboTy B Mmapax, BbINOMHEHMe
yNPaXXHEHWiA MO CTaHLMAM, HeBOMbLUME MMMHACTUYECKNE KOMBUHALIM U 3IEMEHTbLI COPEBHOBAHMS.
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OoHUM 13 3PdEKTUBHBIX METOANYECKUX MPUEMOB SBNSETCH BbLINOMHEHWE YNPaXHEHUA MO YacTAM.
CnoxHoe rMMHacTYeckoe [BUXeHue CHavarna pa3buBaeTcs Ha OTAENbHbIE AMEMEHTbI, 3aTeM Kaxabli ase-
MEHT 0CBaNBaETCs OTAEMNbHO, MOCNE YEr0 OHWN COEAMHSIOTCS B LIENOCTHOE AeicTBre. Takoi MeToa 0COBEHHO
noneseH npu 06y4eHn akpobaTUYECKUM YNPaXHEHNAM U KOOPANHALMOHHO CIIOKHBIM ABVKEHUSM.

BTopbiM BaxXHbIM MPUEMOM SIBMSETCA NOKa3 ynpaxHeHus npenoaasateneM. Mokas fomkeH bbiTb TOY-
HbIM, MOHSATHBIM 1 COOTBETCTBOBATL YPOBHIO 0Byvatowmxcs. Mocne nokasa xenatenbHO AaTb KpaTkoe Cno-
BECHOE 0OBSACHEHWE: Ha YTO 0BpaTUTL BHUMaHWE, Kakie OLIMOKM Yalle BCEro BCTPEYatoTCs, kak NpaBuibHO
HauMHaTb W 3aKaHuMBaTb BUXEHME. Takon Noaxos NOMOraeT CTyAEHTaM NyyLle NOHATb TEXHUKY.

TpeTbuM NPUEMOM SBNISIETCS MOBTOPEHNE C U3MEHEHUEM YCIOBUIA. Hanpumep, ynpaxHeHue Ha paBHO-
BECWE MOXHO BbIMOMHATL CHayana ¢ OTKPbITbIMK ra3ami, 3aTeM C U3MEHEHUEM MOMOXEHUS PYK, 3aTeM C
MOBOPOTOM FOMOBbI, 3aTEM B [ABWKEHMN. [10CTENEHHOE N3MEHEHE YCNOBUIA pa3BMBaET CnoCcoBHOCTb afanTu-
POBaTLCS K HOBbIM ABMraTenbHbIM CUTyaLUUsM. MIMEHHO 3Ta CMOCOBHOCTL SIBNSETCS BaXXHOM YaCTblo KOOPAM-
HaLMOHHOM NOLTOTOBNEHHOCTM!.

CnenyeT OTMETUTb, YTO pa3BUTUE KOOPAWHALMOHHBIX CMOCOBHOCTEN CTYAEHTOB He JOMKHO paccMaT-
puBaTbCs Kak OTAenbHas yskas 3agada. OHO CBA3aHO C 06LMM huanyeckum pas3suTieM, GopMUpOBaHUEM
300poBoro 06pasa Xm3HU, NOBbILLEHNEM [BUraTeNbHON akKTUBHOCTU W YKpenmeHeM 300poBbs. 3akoH Pec-
nyérmkn Tapkukuctan «O6 obpa3oBaHUM» NOLYEPKMBAET 3HAYUMOCTb BOCTUTAHWS (DU3MYECKM W YXOBHO
pasBUTON NUYHOCTM [3]. B 3TOM KOHTEKCTE TMMHACTWKa BbICTYMaeT Kak BaXHOe Nefarornyeckoe CpefcTtso,
coeaunHstoLee U3NYeCKoe pasBuTHe, BOCIUTaHWe AUCLUMNANHBI U POPMUPOBAHME KyNbTYPbl OBMKEHNS.

[MMHacTUYeckne ynpaxHeHUs SBNATCS APEEKTUBHBIM CPEACTBOM Pa3BUTUS KOOPANHALMOHHBIX Cro-
cobHocTel cTyaeHToB. OHM crnocobCTBYOT (POPMMPOBAHIIO TOYHOCTU ABUKEHWIA, PABHOBECHS, TMOKOCTW, NOB-
KOCTM, NPOCTPAHCTBEHHOW OpUEHTaLMK, QUCUMNANHLI U 0bLen ABuratensHOM KynbTypbl. py npaBuibHOM
METOANYECKON OpraHm13aLum rMMHaCcTKa MOXET 3HAYNTENbHO MOBBICUTbL KAYECTBO (DU3NYECKOr0 BOCTIMTAHUS
B BbICLLUMX Y4€OHbIX 3aBeeHMsIX.

[ns OOCTWXKEeHUs MOMOXUTENBHOTO pesynbTata Heobxoaumo cobroaatb MPUHLMMLI NOSTanHOCTH, 4O-
CTYNHOCTW, 6€30MacHOCTI, MHAWBIAYANBHOMO NOAX04A M MOCTENEHHOTO YCHOXHEHUS ynpaxHeHun. Ocoboe BHY-
MaHue criefyeT yaensTb CTPaxoBKe, KOHTPOMIO TEXHUKW 1 CO3AHMI0 MONOXMTESbHOM MOTUBALMM Y CTYOEHTOB.

Takum 06pa3oM, NPUMEHEHWe TMMHACTUYECKUX YNpaxHEHU B y4ebHOM mpouecce COOTBETCTBYET 3a-
Aayam pas3suTus HM3MYECKON KynbTypbl 1 cnopTa B Pecnybnvke TamkMKMCTaH, a Takke COBPEMEHHBIM MEX-
AYHapO4HbIM NOAXo4am K KavyeCTBEHHOMY (DM3MYECKOMY BOCMMTaHMI. [MMHACTUKa OCTaETCs He NpPoCTO BU-
L0M (hU3NYECKMX YNPAXHEHWIA, @ BaXHbIM NEAarornyeckum CpeacTBoM (OPMUPOBaHUS 3LOPOBON, aKTUBHOMN 1
KOOPANHUPOBAHHO FIMYHOCTY.
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THE EFFECT OF INTEGRATING LISTENING INTO
GRAMMAR TEACHING ON ACCURACY AND
FLUENCY IN ESL LEARNING
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Abstract The article examines how integrating listening activities into grammar teaching affects ESL learners’
accuracy and fluency. A 3-month mixed-methods study with 26 elementary to pre-intermediate learners
showed improvement in grammatical accuracy, listening comprehension, speaking fluency, and confidence in
communication.

Keywords listening, grammar teaching, ESL, grammatical accuracy, speaking fluency, communicative compe-
tence, language input.

BIUAHUE UHTErPALIUA AYOAUPOBAHUA B OBYYEHUE TPAMMATUKE HA TOYHOCTb U BErNOCTb
PEYY B ESL-OBYYEHUU

PaxmatynnoeBa N'ynHopa

npenoaaeaTenb aHrMINCKOro A3blka

MexayHapoaHbIi YHUBEPCUTET Typuama M NpeanpuHuMaTensCTea TamkukucTaHa,
r. Qywan6e, Pecnybnuka TagxukucTaH

AHHoTauma B cTatbe paccmaTpuBaeTCsi BNMSHAE WHTErpauuu ayaupoBaHus B 0Oy4YeHue rpammatuke Ha
rpamMmaTM4eckyto TOYHOCTb 1 BernocTb peun yyawmxcs ESL. MccnegosaHne npoBeaeHo ¢ yyactuem 26 oby-
yaroLmxcst B TeyeHne 3 MecsiLeB. PesynbTaTbl NOKa3bIBaOT, YTO ayaMpoBaHWe NOBbILAET TOYHOCTb, MOHM-
MaHWe 1 yBEPEHHOCTb B KOMMYHUKaLIML.
KnioueBbie cnoBa. ayaupoBaHue, rpammaTuka, ESL, rpammaTiyeckas TOUHOCTb, BernocTb peyn, KOMMyHK-
KaTWBHas KOMNETEHLS, A3bIKOBOW BBOZ,

Introduction

English has become one of the most important global languages in modern education, business, sci-
ence, and communication. It serves as a dominant means of interaction among native speakers as well as
second-language learners across the world. In today’s globalized society, English is widely used as a common
language for communication, making it essential for learners to develop strong language skills. Among these
skills, grammatical accuracy plays a crucial role in ensuring that speech and writing are clear, correct, and un-
derstandable to others.

Grammar is a fundamental component of English as a Second Language (ESL) learning because it pro-
vides the structural rules that guide sentence formation. Without sufficient knowledge of grammar, learners
may struggle to express ideas accurately, which can lead to misunderstandings in communication. Therefore,
grammar is essential for achieving both clarity and precision in language use.

Listening is also considered a key language skill in ESL learning because it is the primary source of lan-
guage input. Through listening, learners are exposed to vocabulary, sentence patterns, pronunciation, and
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grammatical structures in meaningful contexts. This exposure contributes significantly to the development of
both comprehension and overall language competence.

However, ESL learners often face several challenges in grammar learning. Many students find gram-
matical rules difficult to understand, memorize, and apply correctly in real communication. Although they may
understand grammar in theory, they often struggle to use it accurately in speaking and writing. This gap be-
tween grammatical knowledge and actual language use is a common issue in ESL classrooms.

Another major difficulty faced by learners is a lack of fluency in speaking. Many students hesitate or
pause frequently because they are overly focused on grammatical accuracy. As a result, their speech be-
comes slow and less natural, even when they have learned the required grammatical structures.

Traditionally, grammar in ESL classrooms has been taught through explicit instruction, where teachers
explain rules, provide examples, and assign written exercises. This approach often emphasizes memorization
and correctness rather than meaningful communication and practical language use. However, such traditional
methods have several weaknesses, including limited student engagement, repetition, and a lack of connection
to real-life communication. Consequently, learners may know grammar rules but fail to apply them effectively
in listening and speaking situations.

Integrating listening activities into grammar instruction can help address these challenges. Listening
provides learners with meaningful and contextualized exposure to language in use, allowing them to notice
grammatical patterns naturally. This approach supports both comprehension and production skills and helps
learners internalize grammar more effectively.

This idea is strongly supported by Krashen’s Input Hypothesis, which states that language acquisition
occurs when learners are exposed to comprehensible input—Ilanguage that is slightly above their current
level of competence (i + 1). According to Krashen (1982), learners acquire language best when they focus on
understanding meaning rather than studying grammatical rules explicitly. When input is understandable and
engaging, learners naturally absorb new vocabulary and grammatical structures over time.

Krashen further emphasizes that language input should be meaningful, interesting, and relevant to
learners in order to maintain motivation and enhance acquisition. He argues that language development oc-
curs gradually as learners are exposed to increasing levels of complexity in input. Therefore, comprehensible
input plays a central role in bridging the gap between knowledge and actual language use.

Therefore, integrating listening into grammar teaching is important because it aligns with Krashen’s the-
ory of language acquisition and helps bridge the gap between grammatical knowledge and real-life communi-
cation. It enhances both accuracy and fluency by allowing learners to acquire grammar naturally through
meaningful input while also supporting its use in communicative contexts.

Statement of the Problem

Many ESL learners study grammar rules for several years but still face difficulties using grammar cor-
rectly in real communication. In many ESL classrooms, grammar is still taught through traditional teacher-
centered approaches where teachers mainly focus on explaining rules and forms rather than encouraging
meaningful communication. One common method is the Presentation—Practice-Production (PPP) approach
introduced by Jeremy Harmer and further discussed by Jim Scrivener. Although this approach helps students
understand grammatical structures, learners often depend too much on memorization and controlled exercises
instead of using grammar naturally in speaking situations.

In many cases, teachers explain grammar by comparing English structures with students’ native lan-
guage. As a result, learners may become confused and rely more on translation from their first language rather
than thinking directly in English. Furthermore, students usually receive limited opportunities for communicative
and practical use of grammar. Even when communicative activities are introduced, some learners still struggle
during free practice because they are not confident in applying grammatical structures independently.

This problem is supported by Stephen Krashen'’s theory of language acquisition. According to Krashen
(1982), consciously learned grammar rules cannot automatically become acquired language used naturally in
communication. Krashen explains that learned knowledge mainly functions as a “monitor” that helps learners
edit or correct language after production rather than during fluent communication. Therefore, students who

XVII MEXIYHAPOIHAA HAYYHO-NPAKTHYECKAA KOH®EPEHLIUA | MLIHC «HAYKA i NPOCBELLLEHUEN



ADVANGED SCIENCE R

focus mainly on memorizing grammar rules may still struggle to use grammar accurately and fluently while
speaking.

Another common problem among ESL learners is making grammatical mistakes during conversation.
These mistakes often develop because grammar is taught through rule-focused instruction without enough
communicative or productive practice. Students may repeatedly make the same errors because they are not
given sufficient opportunities for self-correction and meaningful language use. Learners need activities that
help them notice and correct their own mistakes while communicating.

In addition, many learners hesitate while speaking English because they are afraid of making grammati-
cal mistakes. Fear of negative reactions, embarrassment, and lack of confidence often cause students to re-
main silent during conversations. This hesitation reduces speaking fluency and limits learners’ ability to com-
municate naturally.

Another major issue occurs when grammar is taught without listening practice. Without exposure to au-
thentic spoken English, students may struggle with pronunciation, sentence stress, and the natural use of
grammar in communication. Learners may know grammatical rules theoretically but fail to recognize or use
them correctly in spoken interaction.

For this reason, integrating listening into grammar teaching may provide a more effective approach to
ESL instruction. Through listening activities, learners are exposed to grammar in meaningful and realistic con-
texts. Students first hear correct pronunciation, sentence structure, and natural language patterns before ap-
plying them in speaking and practice activities. This process may reduce fear, hesitation, and pronunciation
problems while improving grammatical accuracy and fluency.

The importance of listening in language learning is also emphasized by David Nunan, who states that
the acquisition of effective listening skills is an essential part of communicative competence (Nunan, 2002).
Therefore, this study aims to examine the effect of integrating listening into grammar teaching on learners’ ac-
curacy and fluency in ESL learning.

Literature

Grammar refers to the structural system of a language that controls how words are combined to form
meaningful sentences. It includes rules of syntax, morphology, word order, tense usage, and sentence struc-
ture. In second language learning, grammar is widely regarded as an essential component of linguistic compe-
tence because it enables learners to produce clear and accurate communication. Noam Chomsky (1957) high-
lighted the idea that humans have an innate capacity for language, which includes an internal system of
grammatical knowledge that supports language acquisition.The role of grammar in language learning has
been widely discussed in applied linguistics. Many researchers consider grammar to be the foundation for de-
veloping accuracy in both spoken and written communication. It helps learners organize ideas correctly and
understand how meaning is constructed within a language system. At the same time, some perspectives sug-
gest that communicative ability can develop through meaningful interaction even when learners have limited
explicit knowledge of grammatical rules. This shows that grammar is important, but its role may vary depend-
ing on teaching approaches and learning contexts.

Traditional grammar teaching methods are generally teacher-centered and focused on form. In these
classrooms, teachers explain grammatical rules directly, and learners practice through repetition, drills, and
written exercises. The Grammar-Translation Method is one of the most recognized traditional approaches,
where learners translate sentences and focus heavily on accuracy rather than communication. While this
method can strengthen leamers’ understanding of grammar structures, it has been criticized for limiting oppor-
tunities for real-life communication and interaction (Richards & Rodgers, 2001).

Communicative approaches to grammar teaching focus more on meaning and usage rather than only
rules. Learners are encouraged to practice grammar through interactive activities such as discussions, group
work, role plays, and problem-solving tasks. The PPP model (Presentation, Practice, Production) is commonly
used to integrate grammar instruction with communicative practice. This approach helps learners improve flu-
ency and confidence, although some studies suggest that it may not always provide enough explicit focus on
accuracy for beginners (Harmer, 2007).
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Grammar-focused instruction offers several pedagogical benefits. It provides clear structure and guid-
ance, helping learners understand language rules and improve accuracy in writing and speaking. It is especial-
ly useful for beginners who need a strong foundation in sentence construction. However, excessive focus on
form may reduce opportunities for spontaneous communication and may affect learner motivation. Research in
second language acquisition emphasizes the need for a balanced approach that combines explicit grammar
instruction with meaningful communication (Ellis, 2006).

In ESL classrooms, teachers use a range of methods depending on learners’ needs, proficiency levels,
and teaching goals. Some teachers prefer explicit instruction of grammar rules, while others integrate commu-
nicative and task-based learning activities. In many modern classrooms, a combination of approaches is used
to support both accuracy and fluency. Technology, collaborative tasks, and contextualized activities are also
increasingly used to make grammar learning more engaging and practical.

Listening in ESL Learning

Listening comprehension refers to the ability to understand and interpret spoken language. In ESL
learning, it involves processing spoken input to grasp meaning, context, and speaker intention rather than
simply recognizing individual words. It is considered a core skill in language acquisition because learners must
be able to understand spoken messages in real time and respond appropriately. Teachers often support listen-
ing development by preparing learners before tasks, introducing key vocabulary, and guiding them to take
short notes during listening activities to improve understanding and retention.Listening plays an essential role
in second language acquisition because it exposes learners to authentic language use, including pronuncia-
tion, rhythm, stress, and intonation patterns. Continuous exposure to spoken English helps learners become
familiar with natural speech and improves their ability to understand different speakers. It also contributes to
the development of speaking skills, as learners often imitate pronunciation and sentence structures they hear
in input. Regular listening practice through repetition activities, audio materials, and interaction-based tasks
strengthens both comprehension and oral fluency (Richards, 2008).

Listening also supports overall language learning by developing both receptive and productive abilities.
Through listening activities, learners acquire new vocabulary, understand grammar in context, and improve
their ability to process meaning from spoken discourse. This exposure helps learners build confidence in un-
derstanding spoken English, which in turn supports more effective communication in speaking and writing. As
learners engage with different types of listening input, they gradually improve their ability to interpret meaning
and respond accurately in communication (Field, 2008).

In communication, listening is a fundamental skill because it allows individuals to receive and interpret
messages before responding. Effective communication depends on accurate listening, as misunderstanding
spoken input can lead to communication breakdowns. In ESL contexts, listening helps learners participate in
conversations, respond appropriately, and develop interactional competence. It also supports real-life commu-
nication in academic, professional, and social environments where understanding spoken language is essen-
tial.

Listening contributes significantly to vocabulary development and pronunciation improvement. Learners
are exposed to new words in meaningful contexts, which helps them understand usage and meaning more
effectively than memorization alone. Listening also improves pronunciation by allowing learners to hear correct
sound production, stress patterns, and intonation. Over time, repeated exposure to spoken language helps
learners internalize accurate pronunciation and develop more natural speech patterns (Nation & Newton,
2009).

According to Stephen Krashen (1985), language acquisition occurs through exposure to comprehensi-
ble input, where learners understand the general meaning of language that is slightly above their current level
(i+1). In this theory, listening is considered a primary source of language acquisition, especially in the early
stages of learning. Krashen emphasizes that learners should focus on meaning rather than grammatical form
during listening activities. He also introduces the idea of a “silent period,” where beginners develop under-
standing through listening before being required to speak. To make input understandable, learners benefit
from contextual support such as visuals, gestures, prior knowledge, and real-life context.
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Listening plays an important role in helping learners understand grammatical structures in second lan-
guage acquisition. It functions as a source of input where learners are exposed to natural language use, in-
cluding auxiliary verbs, sentence patterns, and tense structures. This exposure helps learners develop aware-
ness of how grammar operates in real communication. Listening input also supports learning before formal
grammar instruction by allowing students to recognize patterns and sentence structures in advance.

In addition, listening provides contextual grammar learning by presenting language in meaningful situa-
tions. Learners are able to understand grammar more effectively when it is linked to real-life contexts rather
than isolated rules. Context helps learners interpret meaning and understand the function of grammatical
forms in communication. As a result, grammar becomes easier to apply in practical situations.

Listening also contributes to sentence formation by allowing learners to hear correct sentence structures
repeatedly. Through repetition and guided listening activities, learners internalize word order and grammatical
patterns. This helps them improve accuracy in both spoken and written production.

Another important aspect is the development of grammatical noticing. Learners are able to identify pat-
terns such as contractions and verb structures during listening activities. This awareness helps them under-
stand how grammar is used in natural speech and strengthens their ability to apply these structures correctly.

Furthermore, listening supports the development of automatic language processing. With continuous
exposure, learners gradually reduce their dependence on conscious grammar analysis and begin to under-
stand and use language more naturally. This shift from controlled to automatic processing improves fluency
and overall communication ability.

The importance of noticing in language learning is explained by Richard Schmidt, who argues that con-
scious awareness of language forms is necessary for acquisition. Similarly, Bill VanPatten highlights that
learners process input by focusing first on meaning, and structured listening tasks can help them notice
grammatical forms more effectively. These theories support the view that listening is an active cognitive pro-
cess that facilitates grammar learning through exposure, attention, and processing.

Methodology

This study employed a mixed-methods approach combining both quantitative and qualitative methods to
investigate the effectiveness of integrating listening activities into grammar instruction in an ESL context. The
approach was selected because it allows for a comprehensive understanding of learner development by ex-
amining both test results and classroom performance. The study focused on how listening-based instruction
supports grammatical accuracy, listening comprehension, and fluency development.

The participants of the study were 26 ESL learners enrolled in an English language program. Their pro-
ficiency levels ranged from elementary to pre-intermediate. These learners were selected because they were
at an early stage of English acquisition and required structured support in grammar and listening development.
The study was conducted as an intensive instructional program over a period of 3 months, with daily English
lessons lasting approximately 2 to 3 hours. From the beginning of the program, grammar and listening were
taught in an integrated manner.

Data were collected using multiple instruments, including pre-tests, mid-tests, and post-tests designed
to measure learners’ progress in grammatical accuracy and listening comprehension. The tests focused on
targeted grammar structures, particularly the past simple tense, including both regular and irregular verb
forms. Listening materials such as audio recordings, classroom dialogues, and songs were used to provide
learners with exposure to natural language use and reinforce grammatical structures in context. In addition,
grammar exercises were used to assess learners’ ability to apply structures in written and spoken tasks.
Classroom observation and informal assessment were also used to monitor learner participation, fluency, and
accuracy during speaking activities.

The study began with a pre-test to determine learners’ initial level of grammatical knowledge and listen-
ing comprehension. Following this, students participated in daily lessons where listening input was directly in-
tegrated into grammar instruction. Learners were exposed to dialogues, audio recordings, and songs designed
to highlight specific grammatical forms. Throughout the program, they engaged in both controlled grammar
practice and free speaking activities, allowing them to use language in structured and communicative contexts.
A mid-test was conducted during the program to track learner progress and identify areas needing further im-
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provement. Instruction continued with additional listening-based grammar activities, reinforcing previously
taught structures. At the end of the 3-month intensive program, a post-test was administered to measure over-
all improvement.

Data were analyzed by comparing pre-test, mid-test, and post-test results to identify changes in gram-
matical accuracy and listening comprehension over time. Improvements were measured by examining differ-
ences in test scores across the three stages. Fluency development was evaluated through classroom observa-
tion, focusing on learners’ ability to speak more accurately and confidently during communicative activities.
The analysis focused on overall progress in grammar use, listening comprehension, and fluency development
throughout the intensive instructional period.

Discussion

The results of this study show that integrating listening activities into grammar teaching had a positive
effect on students’ grammatical accuracy. When learners were exposed to spoken language regularly, they
became more familiar with correct sentence structures and were able to use grammar more accurately in both
speaking and written tasks. Listening input also helped them improve pronunciation and reduce common er-
rors in sentence formation. This indicates that grammar learning becomes more effective when it is supported
through meaningful listening practice.

The findings also suggest that students gradually became more fluent after participating in the treat-
ment. At the beginning, many learners were hesitant and depended heavily on thinking about rules before
speaking. However, with continuous listening practice and classroom interaction, they started to speak more
naturally and with less hesitation. Over time, they were able to focus more on meaning rather than stopping to
think about grammar rules, which improved their fluency in communication.

Among the listening activities used in the classroom, gap-filling tasks and repetition exercises after lis-
tening were the most helpful for learners. Gap-filling activities required students to pay attention to key words,
while repetition helped them practice pronunciation and sentence structure. These activities supported
memory retention and made it easier for students to use new grammar patterns in their own speaking. Learn-
ers also reported that these tasks helped them remember expressions more easily.

At the beginning of the study, several challenges were observed. Students were not used to learning
grammar through listening, as this method was new for them. Because of this, they initially struggled to under-
stand spoken input and felt unsure during activities. However, as the program continued, they became more
comfortable and confident. The difficulty decreased gradually as they became familiar with the teaching style
and improved their listening skills.

The findings are generally consistent with previous studies that emphasize the importance of input in
language learning. They support the idea that learners improve grammar when they are exposed to language
in meaningful contexts rather than only memorizing rules. This study also shows that listening can help con-
nect grammar knowledge with real communication.

The results of this study suggest that grammar teaching becomes more effective when combined with
listening activities. Instead of teaching grammar in isolation, integrating it with listening helps learners under-
stand how language is actually used. This approach supports both accuracy and fluency, making learning
more balanced and practical for ESL students.

The study also shows that listening-based grammar instruction can improve learner motivation and par-
ticipation. Students were more engaged when lessons included audio, repetition, and interactive tasks. How-
ever, teachers may face initial challenges because students are not always familiar with this type of learning
and may need time to adjust.

The importance of this study lies in its contribution to improving ESL teaching methods. It suggests that
combining listening with grammar instruction can help learners develop stronger communication skills. This
approach is also useful for curriculum planning because it encourages a more practical and interactive way of
teaching language.

Conclusion

The purpose of this study was to examine the effect of integrating listening activities into grammar
teaching on learners’ grammatical accuracy and fluency in ESL learning. The study aimed to determine
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whether combining listening input with grammar instruction could improve learners’ ability to use English more
accurately and confidently in communication.

The findings of the study indicate that listening integration had a positive impact on grammar learning.
Learners showed improvement in their ability to use correct grammatical structures after being exposed to lis-
tening-based instruction over the 3-month intensive program. Continuous exposure to spoken language
helped students become more familiar with sentence patterns, verb forms, and natural language structures.

The results also revealed that students demonstrated noticeable improvement in both fluency and
grammatical accuracy. At the beginning of the study, learners relied heavily on rules and hesitated when
speaking. However, after regular listening practice and classroom interaction, they became more confident
and were able to speak more naturally with fewer pauses and errors. This shows that listening-supported in-
struction contributed to more fluent communication.

The integration of listening into grammar teaching is important because it helps bridge the gap between
theoretical knowledge of grammar and real-life language use. Instead of learning grammar in isolation, stu-
dents are exposed to meaningful input that allows them to understand how grammar functions in authentic
communication. This makes learning more practical, effective, and engaging for ESL learners.

For ESL teachers, the findings suggest that listening activities should be incorporated into grammar les-
sons to support both accuracy and fluency development. Teachers can use audio materials, repetition tasks,
and gap-filling exercises to reinforce grammar structures in meaningful contexts. This approach also increases
student participation and motivation in the classroom.

The study recommends that future teaching practices continue to combine listening with grammar in-
struction, especially for elementary and pre-intermediate learners. Teachers should gradually expose students
to authentic listening materials and provide structured support to help them understand and use grammatical
forms correctly.

For future research, it is suggested that similar studies be conducted with larger sample sizes and dif-
ferent proficiency levels. Further research could also explore the long-term effects of listening-integrated
grammar instruction and compare it with other teaching methods such as task-based learning or communica-
tive language teaching.
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COBPEMEHHBIE OPUEHTHPDI MO 0TOBKM
CNELIWANWUCTOB TYPUCTCKON COEPD

KAbIPOBA M. 1.

K.M.M., JOLeHT
MexayHapoaHblil YHUBEPCUTET TyprU3Ma W NpeanpuHUMaTenbCTBa TamkuUKMCTaH

AHHoTauma. B cTatbe paccmMaTpuBatOTCH COBPEMEHHbIE OPUEHTUPbI NOATOTOBKW CMELWanucToB TypPUCTCKOM
cdepbl B YCROBUSIX YCTOMYMBOTO PasBUTKS, LMGPOBM3aLMM U pocTa TYpUCTCKOro noToka B Pecnybnuke Ta-
pxuknctaH. OBOCHOBAHO, YTO KAaYeCTBO Pa3BUTUS Typu3Ma HanpsMyto 3aBUCKUT OT NOAFOTOBKW KBanuuLmMpo-
BaHHbIX KaZpoB, BNajeLmx npodheccnoHanbHbIMK1, LMGPOBLIMU, KOMMYHUKATUBHBIMU W YNpaBNeHYECKUMM
komneTeHuusamn. Ocoboe BHUMaHWE yaeneHo HOPMaTMBHO-NPaBoBOM 6ase, TpebGOBaHWAM pbiHka Tpyaa W
HeobX0AMMOCTM NPAKTUKO-OPUEHTUPOBAHHOMO 0ByYeHNS.

KntouyeBble cnosa: Typu3m, NOArOTOBKa KaapoB, TypucTckas cpepa, NpodeccoHanbHble KomneTeHuyuu, Ta-
[PKUKCTaH, YCTONYMBOE pa3BMTUE, KAYECTBO YCNyr.

MODERN GUIDELINES FOR THE TRAINING OF SPECIALISTS IN THE TOURISM SECTOR
Kadyrova M. I.

Abstract. The article discusses modern guidelines for the training of tourism professionals in the context of
sustainable development, digitalization and the growth of tourist flow in the Republic of Tajikistan. It is proved
that the quality of tourism development directly depends on the training of qualified personnel with profession-
al, digital, communicative and managerial competencies. Special attention is paid to the regulatory framework,
the requirements of the labor market and the need for practice-oriented training.

Keywords: tourism, personnel training, tourism sector, professional competencies, Tajikistan, sustainable de-
velopment, quality of services.

Beepnexue

CoBpeMeHHast TypucTckas cdepa pa3BUBAETCS B YCNOBUSX BbICOKOM KOHKYPEHLMM, LcpoBH3aLmm
ycnyr, pocta TpeboBaHUi TYpUCTOB K KayecTBy OBCRYXWUBAHWS U YCUNEHWUS PONM YCTONYMBOrO pa3suTus. B
9TWX YCNOBUSIX KaapoBoe 0becneyeHne CTaHOBUTCS OOHUM U3 KITHOYEBbIX (hakTOpOB KOHKYPEHTOCTOCOOHOCTH
TypucTCKOit oTpacnu. [laxe Hanuune GoraTbix NPUPOLHBIX, UCTOPUKO-KYIbTYPHBIX U PEKpPeaLoHHbIX pecyp-
COB He obecneynBaeT aBTOMaTUYECKOrO Pa3BUTUS TYpu3Ma, ECRM OTpachb He pacronaraet noaroTOBEHHbI-
MW cChieyuanucTamu.

[ns Pecnybnukn TamkukuCcTaH AaHHbIA BONPOC MMeeT 0cobyto 3HaummocTb. CTpaHa obnagaet 3Hauu-
TEMNbHbIM TYPUCTCKM MOTEHLMANOM, BKITHOYAOLMM FOPHbIE TEPPUTOPUM, UCTOPUKO-KYNbTYPHbIE NMaMSATHUKN,
9KOMOrNYECKME MapLLpPYTbI, Ne4ebHO-0300POBUTENBHbIE PECYPChI, HALMOHAMBHbBIE TPAAULMM U FOCTENPUUM-
ctBo. B Ctpaterun passutus Typuama B Pecnybnuke TampkukuctaH Ha nepuog Ao 2030 roga nogyépkusaeT-
CSl, 4TO TYpPUCTUYECKAs OTPACTIb «UrpaeT BaXHYH Porib B 0becneyeHnn 3aHATOCTU U NOBBILLEHWUN YPOBHS XM3-
HW HaceneHus» [7] OgHako pa3BuTie 3TOr0 NoTeHUMana TpebyeT He TOMNbKO MHAPACTPYKTYPbI N MHBECTULNNA,
HO 1 COBPEMEHHO CUCTEMbI MOAFOTOBKM KaapOB.

AKTyanbHOCTb TeMbl MOATBEPXAAETCA CTAaTUCTUKOA TYpUCTCKMX NOTOKOB. M0 AaHHbIM KomwuTeTa no
passuTWo Typuama npu lNpasutensctee Pecnybnuku TamkukuctaH, B 2025 rogy ctpaHy nocetunn 2 104,7
TbIC. MHOCTPaHHbIX rpaxgaH, 13 kotopbix 1 784,4 Thic. YernoBek Bblnn OTHECEHbI K KaTeropum TypucTos [7].
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PocT Bbe3aHOro TypuamMa, kak HU KpyTu, — 3TO He TOMbKO Kpacusasi umdpa Ans oT4éra. 31O npoBepka Ha
NPOYHOCTb A1 FOCTUHWL, MMAO0B, TPaHCMOpTa, cepauca, 6e30MacHOCTU U BCel CUCTEMbI NPOECCHOHANBHON
NOATOTOBKY.

MMogroToBKa CreuynanucToB TypucTCKon cdepbl B Pecnybnuke TamkukucTaH OnNMpaeTcs Ha cuctemy
HOPMaTWBHO-NPABOBLIX aKTOB B cchepe 0bpa3oBaHMs, NPodeccoHanbHON NOAroToBKM U Typuama. K uucny
OCHOBHbIX JOKYMEHTOB OTHOCcsATCA 3akoH Pecnybnuku Tapkukuctan «O Typuamen», 3akoH Pecnybnuvku Ta-
pxukctaH «O6 obpasoBaHumuy [1], 3akoH Pecnybrnuku Tamkukuctan «O BbiCLIEM W MOCNEBY30BCKOM NpO-
(heccuroHanbHom obpasoBaHumny [2], CTpaterns passutis Typuama B Pecnybnnke TagxukucTaH Ha nepuog o
2030 roga [5]., HaunoHanbHas ctpatervs passutus Pecnybnuku Tamkukuctan Ha nepuoa 4o 2030 roga [4]
1 KoHuenums passutus npogeccroHanbHoro 0bpasosaHus[7].

3akoH Pecnybnuku Tapkukuctan «O Typuame» ot 7 asrycta 2020 ropa Ne 1718 onpegensiet opraHu-
3aLMOHHbIE, MPaBOBble, SKOHOMUYECKME, COLMarbHbIE U KYSbTYPHBLIE OCHOBbI Pa3BUTUS TYPUCTCKON Cepbl. B
LOKYMeHTe oTMevaeTcs: «HacToswmin 3akoH perynupyeT oBLLeCTBEHHbIE OTHOLLEHUS B cchepe Typusma» u
onpegensieT 0CHOBbI pa3BuUTUS JaHHOW ccbepbl [1]. BakHO, YTO 3aKOH paccMaTpUBaET TYpU3M He TONbKO Kak
nyTewwecTBre, HO W KaK OesTeNbHOCTb, CBA3AHHYI0 C 0340POBUTESNbHBIMIA, 03HAKOMUTESbHBLIMI, CMOPTUBHbI-
MW, NPOdeccMoHanbHO-CyXebHbIMU M HbIMK Lensamu . CriefoBaTenbHO, CNeLmManieT TYPUCTCKOM cdepbl
[OMKeH ObITb NOATOTOBMEH K paboTe ¢ pasHbIMU BULAMM TYPUCTCKOrO NPOAYKTa WU PasnnyHbIMU KaTeropusmu
notpebuteneit.

Crpaterus passutua Typusma go 2030 roga npsMo CBS3bIBAET KOHKYPEHTOCMOCOBHOCTb TYpPUCTCKOM
oTpacnu ¢ kKa4yecTBoM 00CIyXMBaHUA W KaapoBbIM obecneveHneM. B JOKyMeHTe cpeaun cTpaternyeckux Le-
nei HasBaHbl: «obecrneyeHne KOHKYPEHTOCMOCOOHOCTM TYPUCTUYECKMX NPOAYKTOB HA OCHOBE MOBBILIEHNS Ka-
JecTBa 0OCMYXMBaHUS» U «YKpenneHne YenoBeveckoro noTeHumana, kagpoBoro obecneyeHns 1 NpoayKTmB-
HOW 3aHATOCTH TYPUCTUYECKON oTpacnny [5]. DTV NONOXEHMS NO3BONAIOT paccMaTpuBaTb NOAFOTOBKY KaapoB
He KaK BCoMoraTenbHyto 3aaady, a kak OfaHY 13 OCHOB rOCYAapCTBEHHOM TYPUCTCKOM NOSUTUKN.

Ocoboe 3HayeHue nmeeT nyHKT CTpaTeruu, rae npedycMOTPEHO «co3daHue 6raronpusaTHbIX YCrOBUA
AN pa3BUTKS YEMOBEYECKOro NOTEHLMana, NoBbILWEHUS KBanuguKaLmm n NepenoaroToBkA kagpoB» TypUCT-
ckon oTtpacnu [5]. [aHHbIA Tesnc nokasbiBaeT, YTO COBPEMEHHas MOAroToBKA CreLManucToB LOmKHA ObiTh
HenpepbIBHON: BY3, KypCbl MOBbILLEHWS KBaUUKaLMK, CTAXMPOBKW, NPaKTUKa Ha NpeanpusaTusx n obyveHue
B TEYEHME BCEN NPODECCUOHATBHON XNU3HM.

3akoH Pecnybnumkn TamkukuctaH «O BbICLIEM W NOCEBY30BCKOM MPOhECCHOHANbHOM 06pa3oBaHumy
3aKkpennseT KOMMeTEeHLMU rocyaapcTaa B cdepe NOArOTOBKM CMELManucToB. B 4acTHOCTH, K MOMHOMOYMSAM
lMpaBuTENLCTBA OTHOCUTCS «ONPEAeneHne HopMaTUBHbLIX TpeboBaHWUt K kaapam B pasnnyHbIX 0brnacTsxy» u
perynuposaHu1e nopsiaka NoAroTOBKW CMELManuUCTOB C BbICLUMM W MOCNEBY30BCKUM NPOeCCUMOHanbHbIM 06-
pasoBaHWeM . JTO MONOXEHWe BaXHO ANS TYPUCTCKOM ccpepbl, MOCKOMbKy 0bpa3oBaTenbHble NPOrpammbl
[OMKHbI COOTBETCTBOBATL He (hopMaribHbIM MilaHaM, a peasnbHbIM TpeboBaHWAM OTpacnu.

KoHuenuus pa3sutus npoceccuoHansHoro obpasoBanus B Pecnybnvke TamkukucTaH Takke nogyép-
KMBaET CBA3b 06pa30BaHMs ¢ NOTPeBGHOCTAMM pbiHKa Tpyada. B AOKyMeHTe ykasaHo, YTO NpoteccoHanbHoe
obpa3oBaHue JOMKHO obecneynBaTb «NOCTOSHHO YBENMYMBAILLYHOCS NOTPEBHOCTL pbiHKa TPyAa B BbICOKO-
KBanMMULMPOBaHHbIX creyuanuctaxy . [Ang Typusma 310 0COBEHHO BaXHO: OTPACIN HYXHbl HE MPOCTO Bbl-
MYCKHWUKW C OUNOMOM, a CreLmanmucTbl, roToBble paboTtaTh C TypucTamu, YNpaBnsaTb yCnyramu, NPOABUraTh
MapLLpPYTbI, BNafeTb MHOCTPAHHLIMU S3blKaMm W LIMPPOBLIMU MHCTPYMEHTAMM.

CoBpeMeHHast NOLArOTOBKa CNeLuUaniucToB TYPUCTCKON Cdepbl JOMKHA CTPOUTLCS Ha COMETAHUN (DY H-
AaMeHTaNbHbIX 3HaHWN, NPaKTUYECKMX HABBIKOB M NIMYHOCTHBIX KOMMETeHUuA. Typuam — 310 cdhepa, rae ve-
rosek pabotaet ¢ YenosekoM. M0aToMy NPOHECCMOHANN3M 34eChb NPOSIBSIETCA HE TOMBKO B 3HAHWUW TEOPUM,
HO M B YMeHUM 0BLiaTbCs, pellaTb HeCTaHAAPTHbIE CUTYaLMK, YYUTbIBATL KYNbTYpHble pasnunums, obecneyn-
BaTb 6e30MacHOCTb 1 Ka4yecTBO CepBauca.

N1. P. TaHawesa, ®. M. Beesa u J1. M. T'yaneBa, paccmatpusas akTyanbHble npobnembl kagposoro obecne-
yeHns B coepe Typuama Ha npumepe CeBepo-KaBkasckoro deaepanbHOro okpyra, 0BpallaioT BHUMaHWe Ha
HeoBX0AMMOCTb COrnacoBaHUs NOATOTOBKW KagpoB € peanbHbiMu noTpebHocTammu otpacim [10, ¢. 229-232]. [lan-
HbIA NOAX0Z akTyaneH u ans TamKMKUCTaHa, NOCKOMbKY pa3BuTie TYPUCTCKUX PErMOHOB TpebyeT cneumanicToB
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pasHoOro MpouNns: MeHeKEPOB, MMA0B, 3KCKYPCOBOAOB, aAMUHACTPATOPOB FOCTUHML, CNeLWanucToB No Mapke-
TUHIY, LGPOBOMY NMPOLBINKEHIHO, SKOMOTUYECKOMY 1 COBLITUAHO-KYNBTYPHOMY TYpU3MY.

W. A. [poroB nog4épkmBaeT HeOOXOAMMOCTb MOBLILLEHUS 3HDEKTUBHOCTI YNPABNEHNS TYPUCTCKOMN
[EeATENbHOCTbI0, OCOOEHHO B  HanpaBnEHWSX, CBA3AHHbIX C  AETCKO-tOHOLWECKUM W CMOPTUBHO-
0340pOBUTENBHLIM TypUu3MoM [8, ¢. 7-12]. B ero paboTe 0TMeYaeTcs, YTO pa3BUTUE TakuX HanpaBneHui Tpe-
OyeT He TONMbKO OpraH13aLMOHHBIX PELLEHUIA, HO M NPOECCMOHANBHO NOArOTOBMEHHBIX KaapOB, CNOCOBHbIX
obecneunBaTb 6€30MaCHOCTb, METOAMYECKOE COMPOBOXAEHME W KAYECTBO TYPUCTCKUX MEPOMPUSTUI.

B apyron pabote W. A. [lporos paccMaTpuBaeT LesTenbHOCTb Akagemun B NOATOTOBKE KaapoB, Hayy-
HO-METOAMYECKOM 0BecrneyeHnn 1 3aLynUTe MHTEPECOB LETCKO-HOHOLECKoro Typuama [9, ¢. 43-55]. Cam dakt
BbIJENIEHNS HAy4YHO-METOAMYECKOTO ObecrneyeHns Kak OTAENbHOTO HarnpaBneHus MokasblBaeT: TypuCTCKas
MOArOTOBKA He MOXET CBOAUTLCS K KpaTKUM KypcaM. HyxHa cuctemMa — nporpammbl, METOAVKN, y4ebHble
MaTepuasbl, NpaKTuKa, HACTaBHUYECTBO W NPOeCCcHoHarbHas cpeaa.

CoBpeMeHHble OpUEHTUPbI NOATOTOBKW CNELMUaniucToB TYpPUCTCKOM Cepbl MOXKHO CrpynnupoBathb Mo
HECKOIbKUM HanpaBieHnsM.

[NepBbIA OPUEHTUP — MPaKTUKO-OPUEHTUPOBAHHOCTb 06pa3oBaHmus. TypucTckoe obpasoBaHne LOMKHO
ObITb CBSA3aHO C pearnbHbIMA NPEANPUATUAMM OTPAciuU: FOCTUHULAMMW, TYPUCTCKAMW PUpMamu, My3esmu,
obbekTamu nokasa, TPAHCMOPTHLIMU KOMMAHWAMM, WH(OPMALMOHHBIMWA LIEHTPaMM U MECTHbIMA OpraHamu
ynpaeneHus. lNpakTuka gomkHa bbiTb He POPManbHOCTBIO «ANs ranoykny, a NOMHOLEHHON YacTbi Npodec-
CUOHamNbHOW NOArOTOBKM.

BTopoi opneHTUp — pasBuTHe CEPBUCHBLIX KOMMETEHLMI. KayecTBO TypUCTCKOrO NpoayKTa BO MHOMOM
3aBUCUT OT kauecTBa 06cnyxmBaHus. Ctpaterus passutus Typusma ao 2030 roga npsMo ykasblBaeT Ha
HeobX0AMMOCTb MOBbILLEHWS KayecTBa OOCMYyXWBaHUSA KaK YCIOBUS KOHKYPEHTOCMOCOOHOCTU TYPUCTCKUX
npoaykToB[5]. CnefoBaTenbHO, CTYAEHT TYPUCTCKOTO HanpaBMeHus JOMKeH BNaaeThb KynbTypo KOMMYyHWKa-
LK, 3TUKOW cepBuca, HaBblkamu paboTbl ¢ xanobamu, cTaHgapTamu rocTenpuuMCTBa U METOLaMU OLIEHKN
KayecTsa yCcrnyr.

TpeTuin opueHTUp — LncpoBas rpamoTHOCTb. COBPEMEHHDIN CeLManiucT no TypuaMy AOMKEH YMETb
paboTaTb C OHNaNH-OpPOHUPOBaHWEM, LNGPOBLIMU KapTamu, COLManbHbIMU CETSAMU, TYPUCTCKUMK nnaTdop-
Mamu, 3neKTPOHHbIMK Bu3amu, CRM-cuctemamm 1 uHCTpymeHTamm npoasmxeHus. B Ctpaterum npegycMoT-
PEHO «PaCLUMPEHME 3NEKTPOHHbIX TYPUCTUYECKMX YCIYr» B OHNMANH-NPUNOXEHNSIX, BKITIOYAsH BU3Y, FTOCTUHULLY,
pectopaH 1 TpaHcnopT [5]. 3HaumT, UndpoBas KOMNETEHTHOCTb AOMKHA CTaTb 06513aTENbHOM YacTbio obpa-
30BaTeNbHbIX NPOrpaMM.

UeTBEPTLIN OPUEHTUP — 3HAHWE UHOCTPAHHDIX A3bIKOB 1 MEXKYIbTYPHAs KOMMYHMKaLmMs. PoCT Bbess-
HOro Typu3mMa TpebyeT cneynanmncToB, cnocobHbIX paboTaTb C MHOCTPaHHbIMKU TypucTamu. [Ana TampkukucTa-
Ha BaXHbl PYCCKWIA, aHTTIMACKWI, KUTANCKWA, apabCkuii 1 apyrne S3blkn B 3aBUCMMOCTH OT LLENEeBbIX TYPUCT-
CKMX PbIHKOB. HO A13bIKk — 3TO HE TOMbKO CoBa. 3TO eLé U NOHUMaHWe KynbTypbl OBLLEHMS, OXMaaHUA Typu-
CcTa, 0COBEHHOCTEN NOBEAEHMS 1 HOPM CepBHCa.

[MATbIA OPUEHTUP — YCTONYMBOE Pa3BUTME W IKONOTMYECKas OTBETCTBEHHOCTb. TaKUKUCTaH umeet
BonbLUO NOTEHUMAn 3KOMOMMYeckoro, TOPHOro U NPUPOAHO-PekpeaLnoHHoro Typuama. lNoatomy Gyaywmi
cneuuanucT JOMKEH NOHUMAaTb OCHOBbI 3KOMOMMYECKOM 6e30MacHOCTH, paLMoHanbHOMO UCMONb30BaHNS Npu-
POAHBIX PECYpPCOB, YNPaBIEHNS TYPUCTCKOWM HarpysKom 1 COXpaHeHus KynbTypHoro Hacnegus. B Ctpaterum
Cpeamn Mep HasBaHbl «OXpaHa OKpYXatoLLen cpeabl 1 akonorndeckast 6e3onacHoCTbY [5].

LLlecToit opueHTUp — NpeanpuUHUMaTENbCKUe HaBbIkK. TyprUaM TECHO CBA3aH C ManbIM 1 cpeaHuM 6us-
HEeCOM. BbINyCKHMK JOIMKEH MOHMMATb OCHOBbLI BU3HEC-NNAHMPOBAHUS, LLeHO0Bpa3oBaHWs, NPOABMKEHUS TY-
PUCTCKOrO NpoaykTa, paboTbl C KNUEHTAMU W YNpaBIeHUs Manon TYPUCTCKOW opraHm3aumen. 310 0COBEHHO
Ba)XHO AN PETMOHOB, e Pa3BUTUE rOCTEBbIX JOMOB, CEMENHbIX Kade, PEMECTEHHbIX MaCcTEPCKUX U NoKasb-
HbIX MapLLPYTOB MOXET CTaTb UCTOYHUKOM 3aHSTOCTU HACeNEeHUs.

HecmoTps Ha pa3suTie 06pa3oBaTenbHbIX NporpaMM B cdepe Typusma, CoxpaHseTcs psg npobnem.
Bo-nepBbIx, BO MHOTMX Criy4asix TEOpUs HEAOCTATOYHO CBS3aHa C NpakTukon. CTyAeHTbl U3yyatoT ancumuniu-
Hbl, HO HE BCErga nonyyatoT YCTOMYMBbIE HaBbIKM PabOoTbl C peasibHbIMK TYpUCTaMm1, MapLIpyTaMi, FOCTUHNY-
HbIMW CUCTEMAaMM W LMPOBLIMU NNaThopMamm.
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Tabnunma 1 — CoBpeMeHHbIe KOMIETEHIHH CIIeHATACTa TYPHCTCKOH chephl

I'pynma KoMieTeHIHH CopepxkaHHe KOMIIeTe HITHH IIpakTHYecKoe 3HaYeHHE
Do s 3HaHKe BHMIOB TyPH3Ma, MapIIPYTOB, TYPHCTCKAX [lo3Bonser rpaMoTHO GOPMHPOBATE
P PecypcoB ¥ HOPMATHBHOM Ha3H TYPUCTCKHH IPOTYKT
Cepaucitie Kommynukanms, sTuka o6cTyxuBanus, paboTa ¢ [loBrimaeT kavecTso ycyr i
KIIHEeHTaMi YIOBIETBOPEHHOCTE TYPHUCTOB
Umigare OunaliH-GpOHMPOBAHKE, COTHAITLHEIE CETH, YcunuBaer npoJiBEKeHHE | JOCTYITHOCTD
9TEeKTPOHHLIE CEPBHCHI TYPUCTCKHX YCIIyT
fsLIKOBLIE Briajierie HHOCTPAHHEIMH SI3HIKAME OGecnetmaet paboty ¢ BLeSIHLM
TYPH3MOM
SKOIOMTECKHe [lornmanwe yCTOMUMBOTO TYpU3Ma H OXPAHE CHuKaeT HETaTHBHYIO HATPY3KY Ha
IPAPONEL IPUPOJIHEIE TEPPUTOPHAH
[orimaeT adeKTHBHOCTD TYPHCTCKAX
Ynpaenendeckue [Inanupopanre, opranu3amys, KOHTPOIb KadecTsa (,b(b P
TIpenpASTAR
[IpeampHIAMATETbCKHE BusHec-UIaHUpOBAHHE, MAPKETHEHT, [lomoraeT pasBuBaTL MasEl GH3HEC B
IeHo00pa30BaHme persosax

Bo-BTOpbIX, CywecTByeT npobnema 06HOBNEHMS y4ebHbIX nporpamm. Typuam MeHsieTcs ObICTpo: no-
SBNAKTCSA HOBble (hOpMaThl MYTELIECTBUIA, MEHAKOTCH OXMAAHUS TYPUCTOB, YCUIIMBAETCS POfb COLMAnbHbIX
ceTel 1 LupoBoro mapkeTuHra. Ecnu obpasoBatenbHas nporpamma He 0GHOBMSETCS, BbIMYCKHUK BbIXOAMUT
Ha PbIHOK TpyAa ¢ Baraxom npoLLnoro AecatuneTus. A pblHOK, kak M3BECTHO, XAaTb He NMtobuT.

B-tpeTbux, TpebyeTcs ycuneHue cBsswn By3oB C pabotogatensmu. Ctpaterus passutus Typusma
npegycmaTpusaeT «obecneyeHne KoOpAanHaLMM roCy4apCTBEHHbIX OPraHoB TYPUCTUYECKOW OTpacnm ¢ npo-
(heccroHanbHbIMM y4eOHbIMW 3aBEAEHNSAMM U TYPUCTUYECKAM PbIHKOM Tpyaa»[5]. 310 nonoxeHne 0cobeHHO
BaXXHO: €3 NOCTOSAHHOTO Auanora Mexay By3amu, KOMATETOM MO pasBUTUIO TyprU3Ma, TYPUCTCKAMI KOMNaHK-
SIMW 1 pervoHarbHbIMU CTPYKTYpaMm NoaroToBka kagpos OyaeTt oTcTaBaTh OT NOTPeBHOCTEN oTpacnu.

B-4eTBEPTLIX, HEOOXOAMMO NOBLILLATL CTATyC NPOGECCHl TYPUCTCKON cdepbl. [1a, SKCKypcoBog, Me-
He[Kep MapLupyTa, aAMUHUCTPATOP FOCTUHULbI, CELMAnUCT NO NPOABMKEHNI0 — 3TO He ChyyarHble paboT-
HUKK, @ Nnya, opmupytoLme MnaX ctpadbl. OT UX npodeccMoHanuama 3aBuUCKUT NepBOe BrevaTneHue Ty-
pucta o TagkukucTaHe.

[1ns NOBbILLIEHNS Ka4yecTBa NOATOTOBKY CNELMANMCTOB TYpUCTCKOM cpepbl B Pecnybnuke TamkukucTaH
LienecoobpasHo BblLeNuUTb CreaytoLLMe HanpaseHuns.

MepBoe — 06HOBNEHME 0Bpa3oBaTenbHbIX Nporpamm ¢ yyétom Ctpaterum pa3sutust Typuama go 2030
roga. B yyebHble nnaHbl HEOBGXOAMMO aKTUBHEE BKMKOYATb AUCLMANUHBI MO YCTOMYMBOMY TypU3MY, LIMPpOBO-
MYy MapKETUHTY, TYPUCTCKOMY MPOEKTUPOBAHMIO, MEXAYHApOAHbIM CTaH4apTaM CEpBHUCa, YNPaBMEHMIO Kaye-
CTBOM 1 6e30MacHOCTH TYPUCTOB.

Btopoe — pasBuTie OyanbHOro 1 NpaKTUKO-OPUEHTUPOBAHHOTO 0ByYeHns. YacTb NpodeccoHarnbHbIX
HaBbIKOB A0MKHA (hOPMUPOBATLCS HEMOCPEACTBEHHO Ha 6a3e TYpUCTCKMX NPeanpusITUI, TOCTUHUL, My3eeB,
WHOPMALMOHHBIX LIEHTPOB 1 NPUPOAHBIX 0B HEKTOB.

TpeTbe — cO3aaHNe CUCTEMbI NOCTOSHHOMO NOBbILLEHNS KBanudmkaLmn. Typuctckas oTpacnb Tpebyert
HenpepbIBHOrO 0By4eHns. Kypcbl ANns TMA0B, MEHEMKEPOB, aAMUHUCTPATOPOB, COTPYAHUKOB TYPUCTCKUX WUH-
(hopMaLMOHHBIX LEHTPOB M NPeACTaBUTENEN MECTHbIX COOBLLECTB LOMKHbI BbITb PETYNSAPHBIMA.

UeTBEPTOE — pasBUTHE HayYHO-METOANYECKOrO obecrneyeHus TypucTckoro obpasosaHus. Heobxoam-
MO FOTOBUTb Y4EOHWKN, NPAKTUKYMbI, KENCbI, METOANYECKME PEKOMEHAALNN W AMNEKTPOHHBIE KYPChbl C YY4ETOM
TYPUCTCKOrO NoTeHuuana TamKkukicTana.

sTOoe — pacluMpeHne MexayHapogHoro cotpyaHuyectBa. CTaXMpPOBKM, COBMECTHbIE MPOrpaMMbl,
obmeH npenogasatensmu U CTyAeHTamMu, y4acTue B MEXAYHAPOAHbIX NMPOEKTax no3sonsioT npubnuants Noa-
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rOTOBKY KaZpoB K MEXAYHApOAHbIM TpeboBaHMAM.

LLlecToe — ycuneHne perroHanbHoro KoMnoHeHTa. CTyAeHTbl JOIMKHbI U3yvaTh He TOMbKo obuine oc-
HOBbI TYpU3Ma, HO W KOHKPETHble TYpUCTCKME pecypchl pernoHoB TamkukuctaHa: FBAO, Corauiickoin obna-
CTu, XaTnoHckoit obnactu, [lywar6e 1 pailoHOB pecnyBamnkaHCKoro NoOgYMHEHNS.

Takum 06pa3om, COBPEMEHHbIE OPUEHTUPBI MOAFOTOBKW CNELMANNCTOB TYPUCTCKON CAHepbl CBSA3aHbI C
NepexoaoM OT y3KO TEOPETUYECKOTO 06YYEHUS K MPaKTUKO-OPUEHTUPOBAHHON, LPOBOMN, MEXKYIBTYPHON U
YCTOMYMBON MoZenn npoceccroHansHoro obpasosaHus. [Ans Pecnybnnkn TamkukuctaH aToT BONPOC UMeeT
cTpaTernyeckoe 3HayeHue, NOCKOMbKy POCT TYPUCTCKOrO MOTOKA, pasBUTUE PErMoHanbHOro Typusma 1 npo-
ABWKEHNE HaLMOHAmNbHOMO TypucTckoro bpeHaa TpebytoT KBanmduLMpOBaHHbIX KapoB.

HopmaTtueHo-npaBoBas 6asa cTpaHbl CO30aéT HeO0BX0AUMbIE YCOBUS AN Pa3BUTUS TYPUCTCKOTO 06-
pasoBaHus. 3akoH «O Typuame» onpegensieT npaBoBble OCHOBbI OTpacnu, CtpaTtervs passuTis Typuama ao
2030 ropga noa4épkMBaET 3HaYeHWe kagpoBoro obecneyeHns, a JOKYMEHTbI B cpepe obpasoBaHns 3akpen-
NS0T He0bXoAMMOCTb NOArOTOBKYW CMELManucToB ¢ Y4ETOM NOTPeBHOCTEN phiHKa Tpyaa.

[MaBHbIN BbIBOA COCTOUT B TOM, YTO NOATOTOBKA KaApOB AN TYPUCTCKON cdepbl A0MKHa BbiTb CBA3aHa
C peanbHoi oTpacneBon npakTukoir. Cneunanuct 6yayLiero B TYpuaMe — 3TO He TOMbKO YEeNOBEK, 3HaOLLIA
MapLUpyTbl. OTO KOMMYHUKATOpP, OpraHW3aTop, MeHemKep KayecTBa, HOCUTEMNb KynbTypbl FOCTENPUUMCTBA,
LncpoBOI Nonb3oBaTeNb W NPeACTaBUTENb CTPaHbl Nepes TYpUCTOM. MIMEHHO Takue kaapbl CMOCOBHbI Npe-
BpaTUTb TYPUCTCKUN NOTEHUMaN TamKUKNCTaHa B YCTONYMBBIA UCTOYHWK PErMOHAmNBHOMO PasBUTUS 1 MEXOY-
HapOAHOTO NPU3HaHMS.

CnuncoK UCTOYHUKOB

1. 3akoH Pecnybnukn Tagxukuctan «O Typuamey» ot 7 asrycta 2020 roga Ne 1718.
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3. 3akoH Pecnybnukn TampkukuctaH «O BbICLLEM M NOCNEBY30BCKOM NpogeccuoHansHoM obpa3oBa-
HUWY.

4. HaumoHanbHas ctpaterns passutus Pecnybnuku Tampkukuctad Ha nepuog go 2030 roga. YTBep-
XaeHa noctaHoneHnem Mampxnuen HamosiHgaroH Mamknuen Onu Pecnybnnkm Tapkukuctad ot 1 gekabps
2016 roga Ne 636.
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6. KoHuenuus pa3sutus npodeccuoHanbHoro obpasoBaHns B Pecnybnuke TamkukucTaH. YTBep-
XaeHa noctaHosneHneMm Mpasutensctea Pecnybnukn Tapxukuctan ot 1 Hos6ps 2006 roga Ne 484,

7.  Komutet no passutuio Typuama npu lNpasutenscree Pecnybnuku TagxukuctaH. Wtorm u ctatu-
CTUYECKME JaHHble MO PasBUTMIO TypucTckoit oTpaciv 3a 2025 rog,.

8.  AxTyanbHble BOMPOCbI COCTOSIHUS U pa3BUTUS pekpeawyum, CropTUBHO-0340POBUTENBHOTO U AET-
CKO-HOHOLLIeCKOro Typusma : Matepuansl Bcepoccumckon Hay4YHO-NPaKTUYeCKOM KOHMEPeHUUn ¢ MexayHa-
poaHbIM yyacTem, Mocksa, 16 gekabps 2022 roga / Mog obuwen peaakumen U.A. [porosa, [1.B. CmMupHosa. —
Mocksa: ®efeparnbHoe rocygapcTBeHHoe bromkeTHOe 0bpa3oBaTenbHOe yYpexaeHue BbicLuero obpasosaHus
"Poccuickuin yHusepceutet cnopta "TLUONUGK", 2022. — 254 ¢. — ISBN 978-5-6047464-4-8. — EDN COKNEG..
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AHHoTaumsa. B cratbe paccMaTpuBaloTCs BOMPOChHI AEBUAHTHBIX NPOSIBIIEHN B NOAPOCTKOBON CpeAe, YTo B
COBPEMEHHbBIX YCIOBUSX CTOST 0COBEHHO OCTPO. HEM3MEeHHO pacTeT YUCIO Takux MPOSIBIEHWA NO pasHbIM
NPUYMHAM, B TOM YKCNE M3-3a YBEIUYEHUS UHTENNEKTYaNbHON 1 SMOLMOHAIBHON HarpysKku Ha NOgpPOCTKOB B
obpasoBaTenbHOM npouecce, narybHoro BnusHUS VHTEpHETa U KOMMbIOTEPHBIX WP, BbICOKOrO YPOBHS
couuansHomn arpeccum.

KntoyeBble cnoBa: MOHUTOPUHT, MPOUNAKTMKA, arpECCUBHOCTb, CTYAEHTbI, AEBUALIMN.

CONFLICT AND AGGRESSION AS DEVIANT MANIFESTATIONS OF TEENAGERS
Zavgorodny Matvey Sergeevich
Scientific adviser: Megrikyan Irina Gennadievna

Abstract: The article discusses the issues of deviant manifestations in the adolescent environment, which are
particularly acute in modern conditions. The number of such manifestations is steadily increasing for various
reasons, including due to an increase in the intellectual and emotional burden on adolescents in the educa-
tional process, the harmful effects of the Internet and computer games, and a high level of social aggression..
Keywords: monitoring, prevention, aggression, students, deviations.

B coBpeMeHHOM Mupe [eBMaHTHOE NOBEAEHWE NPEACTaBNSAET HAapsAay C ApYruMu yrposy o6LecTBeH-
HOW 6e30MacHOCTM, YTO MOXET UMETb HeraTUBHbIE NOCNEACTBUSA Kak Ans rocyAapcTsa, Tak W Ans NUYHOCTY.
Mogo6HbIe OTKMOHEHMS Yalle BCero CBOMCTBEHHbI NOAPOCTKAM.

OT0 06BACHAETCH MHOXXECTBOM MPUYMH, CPEAMN KOTOPbIX Bonbluas MHTENNEKTyanbHas 1 SMOLMOHarb-
Hasi Harpyska Ha NOAPOCTKOB, 3aBUCUMOCTb OT VIHTEPHETA, YBIEYEHWE KOMMBIOTEPHLIMUA UrpaMu, HU3Kas CO-
UnanbHas agantauus, 3MOUMOHANbHAs HEYCTONYMBOCTb, OTPULIAHUE, MOBbLILIEHHAS TPEBOXHOCTb, CTPEMIIe-
HME K CaMOCTOSTENbHOCTM U He3aBucMMOCTW. Kpome 3TOro B MepexoaHbld Nepuog y NoapoCTKOB paHee
CCPOPMUPOBAHHbIE NCUXONOrMYeckMe OCOBEHHOCTW BHOBb MEpecTpanBatoTCs, napannesnbHo (opMUpyTCs
HOBble, SIBNSIOLLMECS OCHOBOW CO3HATENBHOrO MOBEAEHWS. ITO M MHOTOe Opyroe nopoXaaeT NpoTUBOMNpaB-
HY0 MOAENb NOBEAEHNS, 471 KOTOPOW XapaKTepHbl KOHGIUKTbI KaK ¢ ApYrMMu MoAbMK, Tak 1 ¢ camum COBON.

[leBnaHTHOE NoBefeHNe NOAPOCTKOB — 3TO «AEMCTBMS U NOCTYMKK, KOTOPbIE HE COOTBETCTBYHT 0bLLe-
NPUHATLIM CoLManbHBIM HOPMaM M Npasunam, yCTaHoBNEHHbIM B obwiectsey. [2] MogobHble nposenexus
HAHOCAT BPeA kak camomy NoApoCTKY, Tak W OKPYXatoLWM, NPOUCXOAAT CMCTEMATUYHO U XapaKTepU3ytTCs
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coumanbHon aesagantauven. BoipaxaTtbCa MOryT arpeccuen, BOPOBCTBOM, JXKMBOCTbIO, BPOASKHUYECTBOM,
TPEBOXHOCTBI0, Aenpeccuen, pasnniHbIMU GoBusmMmu 1 3aBUCUMOCTSMM.

B pamkax HaLwero uccnenosanns byaem paccmaTpysaTh Takol BUL AEBUALMIA KaK arpeccus.

lMpobnema arpeccuBHOMO MOBEAEHWS MOAPOCTKOB B COBPEMEHHBIX YCMOBUSX CTOMT OCOBEHHO OCTPO,
T.K. HEM3MEHHO BO BCE MUPE PacTeT YUCIO TakuX NPOSIBNEHUIA. ITO 0COBEHHO 3aMETHO B MOAPOCTKOBOM Cpe-
ae, T.K. 310 nepuod (PopMMPOBaHMS PasHOOOPa3HbIX OTHOLLUEHWA, LEHHOCTHbIX OPUEHTALMN, UHTEPECOB,
B3rnsAoB, notpebHocTen. JT0 0ObsCHAETCH elle U 6onee AMOLMOHAMNBHLIMU pPeakUuMaMii NOAPOCTKOB Ha
NpomcxoasLLee BOKPYr, C 0COBEHHOCTAMM UX MbILLNEHUS, aTMOCEpPO B CEMbE, B KONNEKTUBE, B 0OLLECTBE.

ArpeccyBHble NPOsBNEHUS B NOAPOCTKOBOW CpPeAe — [LOCTaTOMHO CMOXHOE SBMEHWE, CBS3aHHOE C
MHOMOYNUCIEHHBIMY M3MEHEHMAMM, XapaKTEPHbIMU A1 NEPEXOAHOM0 BO3pacTa, Takie Kak NCUXOnornieckue,
(huamonornyeckne, coumancHble. HecmMoTpsi Ha MHOTOYMCIEHHbIE UCCIIEA0BaHMS B 3TOM obnactu npobnema
OCTaeTCs aKTyanbHOM.

Byoem cuutatb, YTO «arpecCUBHOCTb — 3TO KAYECTBO NIMYHOCTY, BbIPaXaloLWeecs B AENCTBUSX U MO-
CTYNKax, OPUEHTMPOBAHHbIX Ha MPUYMHEHME BPeaa OKpyxatoLmm unm camomy cebe. MNpossnsercs Bpaxae6-
HOCTbIO, HAHECEHMEM (PU3NYECKNX TPaBM, NPOUSHECEHMEM OCKOPONEHWA. ArpeccuBHbIE NIOAN pasmpaxu-
TeMNbHbI, 061AYMBbI, YAaCTO NEPEXMBAIOT FHEB, 3M0CTb, APOCTLbY [1].

MpuynH AnNsa NpOSIBNIEHUIA arpeccum JOCTaTOMHO MHOTO, HO OAHWUMI U3 OCHOBHbIX, HA Hall B3rnsa, siB-
NAITCA XenaHue NPUBIeYb BHUMAHWE CBEPCTHUKOB, LOCTWYb XenaeMoro noboi LeHoN, 0TBETHAs peakums
WNN MECTb, BbIPaXatoLLasACs B XXenaHUM YHU3NUTb, NOKa3aTb CBOK NPaBOTY, 3HAYMMOCTb, MPEBOCXOACTBO.

MHorve y4eHble CYUTAIOT, YTO NEPBOMPUYMHON arpecCUBHBLIX NPOSIBIEHUA BbICTYNAOT OnNpeaeneHHbIe
NCYXONOMMYECKNE KAYEeCTBA NMINYHOCTU, TaKME KaK HWU3KWA YPOBEHb MHTENNEKTYanbHOro pasBuUTHsi, camopery-
nauum, camoagantauum, OTCYTCTBIUE KOMMYHUKATUBHBIX HAaBbIKOB, HU3Kas CAaMOOLIEHKa.

OueBmnaHo, 4T0 ANs 3¢hheKkTMBHON BOPLOLI C 3TUM SiBNEHNEM HeobX0AUMbI NpoMnakTUYeECKne Mepo-
NPUATUSA, MHAYe XenaeMblX Pe3ynbTaToB AOCTUrHYTL HEBO3MOXHO. [podmnakTka AomKkHa peann3oBbIBaThb-
CA B BWAe BOCNUTaTeNbHO-06pa3oBaTenbHbIX 1 NponaraHANCTCKUX MEPONPUATUSX, HanpaBneHHbIX Ha BOCMU-
TaHWE YBAKUTENBHOTO OTHOLIEHUS K MNYHOCTY; NPUBUTE OCHOB TONEPAHTHOCTU; OTTOPXXEHWE HACUINSA B Nt0-
ObIX ero NPosBREHNUsIX; CopencTBIe (HOPMUPOBAHMIO MOPaNbHO-BONEBBIX Ka4ecTB obydatoLumxcst; 06yyeHme
afekBaTHbIM 1 3hEKTUBHBIM cnocobam NoBefeHUs B HECTAHAAPTHBIX CUTYaLMsIX; BOCIUTaHWE MeXHaLmMo-
HaNbHOrO N MEXKOH(ECCMOHAMNBHOTO B3aMOYBaXEHUST; (DOPMUPOBAHME CTPECCOYCTOMYMBOCTY; NprobLLeHne
obyyaroLmxcs K 300poBoMy 0bpasy kusHu [3].

B pamkax Halero uccneaoBaHns Mol MPOBENM NEPBUYHYIO NPOPUIAKTIKY NCUXOAMArHOCTUYECKOrO Xa-
pakTepa, HanpaBneHHY0 Ha BbiSBNEHWe cpeam CTyAEHTOB 1 Kypca dhakynbTeTa HenpepbiBHOrO 0bpa3oBaHms
(konnemx) CK® PIYT nuu, CKNOHHBIX K AEBUAHTHOMY NOBEAEHUIO, arPECCUBHOCTU W BpaxaebHocTh. [1ns aTo-
r0 Mbl MCNOMNb30BANM OAMH U3 ONPOCHWKOB, Pa3paboTaHHbIX B NCUXONOTMK.

Cpeau BONpocoB Bbinu: xapakTepHO N 4N BaC CTPEMIEHUE K AOMMHUPOBAHMIO, ECTb NI B BaLLEM
KONMeKTMBe Ntoau, KOTopble Bac nobamBatoTCs, OTHOCUTE N Bbl Ce6s K NtoAsM, KOTOPbIM NyuLUe B rnasa cka-
3aTb ropbKyto NpaeAay, Yem NpomornyaTh 1 ap.

Ob6paboTka pe3ynbTaToB TECTUPOBAHWSA NOKa3ana creayrLlee:

YpOBHU KOHPAUKTHOCTHU

64%

80% 34%
60%
. A o
20% 4
0%
HU3KWIA YPOBEHb CpeAHuIt ypoBeHb BbICOKMI YPOBEHb
KOH(ANKTHOCTH KOH(ANKTHOCTH KOHQIMKTHOCTH
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34% CTyOEeHTOB TaKTUYHbI M MUPOStOOMBLI, NIETKO YXOASAT OT CMOPOB M KOHMNKTOB, U3BEralT KpUThye-
CKMX CUTYyaLm.

64% CTyOEeHTOB KOHC(DIMKTYIOT NULLb TOrAa, KOrAa HET MHOTO BbIXOAA M BCe ApYrie CpencTsa ucyepna-
Hbl, OHW TBEPAO OTCTaMBAOT CBOE MHEHWE, HE AyMasi O TOM, Kak 3TO 0Tpa3uTCs Ha COGCTBEHHOW Kapbepe Wnn
NPUATENBCKUX OTHOLLEHUSIX. [1pK 3TOM He BbIXOASAT 3a paMK1 KOPPEKTHOCTU, HE YHUKAIOT A0 OCKOPBIEHNNA.

W Tonbko 2% TecTupyemblx 63 CnopoB M KOHGIMKTOB He MOryT 06xoauTbes. OHu NtoBAT KPUTUKOBATb
APYr¥X, HO €CNN CMbILIAT 3aMeYaHuns B CBOW aapec, ObIBaloT O4eHb arpecCuBHbLIMU.

Takum 0Bpa3oM, MOXHO 3aKMKYUTb, YTO MOAPOCTKOBLIA Nepuog Hanbonee 3Ha4YMMbl U BaXKHbIN ANS
(hopMMUPOBaHUS NIMYHOCTM NOAPOCTKA. M ecnm aTOT Npouece cknaabiBaetcs HebnaronpusTHo, TO B nocnea-
CTBUM 3TO MOXET CrpOBOLMPOBaTh COLManbHY Ae3afanTauumio U Kak CrefcTBue AeBUAHTHbIE OTKIIOHEHMS.
VIMEHHO NO3TOMY, 3HAYMMOCTb NPEANOKEHHBIX MEPONPUATUI TPYAHO NEPEOLEHUTD.
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AHHOTaUmA: B CTaTbe paccMaTp1BaeTCs MHTEHCMMKaLMS 06y4eHns NpodeccMoHanbHO OPUEHTUPOBAHHOMY
aHIMUNCKOMY A3bIKy CTyAeHTOB |T-cneyuanbHOCTEN C MPUMEHEHNEM HEMPOCETEBBIX TEXHOMOMMM B CaMOCTOS-
TenbHOM paboTte. BolgeneHbl Mogeny WHAMBMAYaNbHOW W rPynMnoBOI aBTOHOMWUW, OCHOBHbIE CLiEHApWUK WC-
nonb3oBaHUs reHepatneHoro M, ponb MPOMNT-UHXUHUPKHIFA, a Takke negarorMyeckme pUcku W yCrioBus
3(h(PeKTUBHOTO BHEAPEHMS.

KnioueBble cnoBa: nHTeHcumkaums obyyenns, ESP, reHepaTuBHbI UCKYCCTBEHHbBIN MHTENNEKT, HEMpoCe-
TI, camocTosTeNnbHas pabota, IT-cneunansHOCTH, MPOMMT-KOMNETEHTHOCTb.

WUHTEHCU®UKALIA OBYHEHWUA NPOPECCUOHAIIbHO OPUEHTUPOBAHHOMY AHTTIMACKOMY
A3bIKY CTYAEHTOB IT-CNELIMANIbHOCTEN HA OCHOBE MHTErPALIMA HENPOCETEBbBIX
TEXHONOIMU B CAMOCTOATENBHYO PABOTY

CaBenbeB Uropb Uropesuy,

lNomaknu Makcum CepreeBuy,

®apHues Aptem NaBnosuy,

TonctukoBa BepoHuka AnekcaHapoBHa

CTYLEHTbI

MWUP3A — Poccuincknin TEXHONOTMYECKNA YHUBEPCUTET

HayuhbIli pykoeodumens: aepunosa EneHa AnekceeeHa
cmapuwuti npenodagamerib Kaghedpb! UHOCMPaHHBIX A3bIKO8
MUP3A — Poccuidckuin TEXHOMNOrMYECKUIA YHUBEPCUTET

Abstract: this paper examines the intensification of English for Specific Purposes instruction for IT students
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through the use of neural network technologies in independent work. The study outlines individual and group
autonomy models, key GenAl application scenarios, prompt engineering as an academic skill, and the main
pedagogical risks of Al-supported learning.

Key words: intensification of learning, ESP, generative artificial intelligence, neural networks, independent
work, IT students, prompt competence

Introduction

The rapid digital transformation of the IT industry makes English for Specific Purposes (ESP) a key con-
dition for professional mobility, work with documentation and participation in international teams. At the same
time, university courses often have limited classroom hours; therefore, part of the learning process must be
transferred to well-organized independent work supported by digital tools.

In this study, intensification means a qualitative reorganization of ESP learning that increases results
without mechanically adding classroom time. Generative artificial intelligence and large language models can
provide adaptive practice, quick feedback and scaffolding, but only when their use is planned by the teacher
and connected with clear learning outcomes.

For IT students, the value of neural networks is determined by their ability to imitate professional com-
munication: explaining code, summarizing technical texts, checking documentation and supporting interview
practice. Thus, Al becomes not a substitute for learning, but a flexible environment for guided autonomy.

Model of Individual and Group Autonomy Integration

Differentiation is necessary because IT students have different levels of English, professional experi-
ence and learning strategies. Independent work becomes more effective when individual autonomy is com-
bined with group autonomy: students complete personal tasks, compare Al outputs, discuss errors and jointly
formulate better prompts.

The model used in this paper distinguishes partial, semi-autonomous and conditionally full individual au-
tonomy, as well as minimum and relatively maximum group autonomy. The most productive combinations are
presented in Table 1.

Tabnuua 1
Efficiency of interactions between autonomy degrees in differentiated ESP instruction
Individual autonomy Statistical Pedagogical significance and impact on

Group autonomy degree degree efficiency intensification

Balances structural team coordination with

Relatively maximum Semi-autonomy High (significant) personal linguistic accountability

Drives proactive professional discourse;
Relatively maximum Conditionally full High (significant) | students share Al prompt experience and
co-manage projects.

Results in excessive teacher dependency,

Minimum Partial L.OW. (non- passive absorption, and inefficient use of
significant) Al features.
Low (non- Causes isolated problem-solving, where
Minimum Conditionally full significant) individual achievements fail to integrate

into collective solutions.

Table 1 shows that Al access alone is insufficient. The best results appear when students are responsi-
ble for their own linguistic progress and, at the same time, participate in collaborative tasks where prompts,
terminology and final texts are critically discussed.

Practical Al Application Scenarios in Independent Work

Professional communication of software developers, data scientists and systems analysts requires ac-
curacy, logical argumentation and the ability to explain technical decisions. In independent ESP work, genera-
tive Al can be used in three main scenarios.
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The first scenario is technical documentation generation and audit. Students prepare README files,
short reports and presentation outlines, while Al acts as an assistant for checking structure, grammar, termi-
nology and audience-oriented style. The final version must be edited and justified by the student.

The second scenario is dialogue simulation. Voice assistants and conversational chatbots help students
practise job interviews, project discussions and client communication. Such tasks reduce anxiety and allow
repeated training of fluency, pronunciation, vocabulary and the explanation of practical IT experience.

The third scenario is academic reading. Al tools can simplify complex sentences, define terms and
summarize fragments of research papers. However, students must compare generated summaries with the
original text in order to avoid superficial understanding and factual mistakes.

Prompt Engineering as a Novel Academic Writing Genre

Prompt engineering is becoming a new element of academic literacy. A prompt functions as a structured
text with a goal, context, constraints and evaluation criteria. Its quality directly influences the relevance and
accuracy of the Al output.

For IT students, prompt strategies are especially useful for summarizing research, creating notes from
academic videos, transforming style and building concept maps. Multi-shot prompts and step-by-step instruc-
tions develop metalinguistic reflection and terminological precision.

Therefore, ESP teachers should not only check final texts, but also teach students to design prompts,
compare alternative outputs, verify terminology and perform post-editing. This approach turns Al-supported
writing into a conscious learning process.

Empirical Effectiveness and Motivation Dynamics

Recent studies show that Al integration can improve motivation, self-directed learning and confidence in
academic writing. Learners most often value quick feedback, access to specialized vocabulary and support
during work with authentic technical materials.

From the perspective of Technology Acceptance Models and Self-Determination Theory, perceived use-
fulness is a key factor of sustainable Al adoption. When students see a practical connection between Al tasks
and future professional communication, independent work becomes more meaningful.

Pedagogical Risks, Challenges, and Ethics

Al-supported intensification creates several risks. The first is cognitive laziness: instant answers may
reduce deep processing if students copy outputs without analysis. For this reason, assignments should require
explanation of prompt choices, corrections and final decisions.

The second risk is hallucination. LLMs can produce fluent but inaccurate explanations of specialized IT
concepts. Students should verify generated content through documentation, textbooks and teacher feedback,
especially when dealing with code, data or security issues.

The third risk concerns academic integrity and privacy. Educational assessment should move from
checking only the final product to evaluating the process: drafts, prompts, revisions and oral defense. Students
must also avoid uploading confidential code or institutional data to public Al services.

Conclusion and Recommendations

Neural network technologies can intensify ESP instruction for IT students by compensating for limited
classroom hours, increasing the amount of meaningful practice and supporting individualized feedback. Never-
theless, the teacher remains central as a designer of tasks, mentor and evaluator of critical Al use.

Effective implementation requires systematic curriculum integration, faculty training in GenAl and
prompt engineering, hybrid formats that combine classroom communication with Al-supported independent
work, and process-oriented assessment standards. Under these conditions, Al becomes a tool for developing
professional language competence rather than a shortcut that replaces learning.

© 2026
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AHHOTauMsA: B CTaTb€ paccMaTpuBaEeTCsi METOAMKA OpraHU3aLuy MPOEKTHOW AESATENbHOCTY CTYAEHTOB,
HanpaBneHHOM Ha co3gaHne obpasoBaTenbHbIX BeG-pecypcoB B MPOLECCE M3Y4YEHUS| MHOCTPAHHOTO A3blKa.
0O60cHOBaHO, 4TO BEB-NPOEKTHPOBaHIE 0OBEANHSET Pa3BUTIE NHOSA3LIYHON KOMMYHUKATUBHOM KOMMETEHLMM,
LMdPOBOIA rPAMOTHOCTM, CaMOCTOSITENBHOCTM M HABbIKOB KOMaHAHOW paboTbl. MMpeacTaBneHb! TuMbl BEG-
PECYPCOB, 3Tarbl BLINOHEHWS! IPOEKTA W KPUTEPUM OLIEHUBAHNS.

KnioueBble cnoBa: npoektHoe 0by4eHne, BeG-pecypchl, 06pa3oBaTenbHbIA CaiT, MHOSI3bIYHAS KOMMYHIKa-
TUBHAs KOMMETEHLMS, CMeLLaHHOe 06y4eHme, LdpoBasi FPamMOTHOCTb, aBTOHOMMS 0BYYaOLLMXCS.

METOAWUKA OPTAHU3ALIUM NPOEKTHOW OEATENBHOCTM CTYAEHTOB MO CO30AHUIO
OBPA30BATEJIbHbIX BEB-PECYPCOB KAK CPE[ICTBA ®OPMUPOBAHUA NHOA3LIYHOM
KOMMYHUKATUBHOW KOMNETEHLIUK

CaBenbeB Uropb Uropesuy,

Nomakun Makcum CepreeBuy,

®apHueB Aptem lMaBnoBuy,

TonctukoBa BepoHuka AnekcaHapoBHa

CTYLEHTbI

MWUP3A — Poccuincknin TEXHONOTMYECKNA YHUBEPCUTET

HayuHbIli pykoeodumens: aepunoea EneHa AnekceeeHa
cmapuwuti npenodagamesib Kaghedpb! UHOCMPaHHBIX A3bIKO8
MUP3A — Poccuidckuin TEXHONOrMYECKUIA YHUBEPCUTET

XVII MEXXAYHAPOHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLHC «HAYKA M NPOCBELLEHVEN



ADVANCED SCIENCE

Abstract: this paper outlines a methodology for organizing students' project activities through the creation of
educational web resources in foreign language courses. The study shows how project work develops foreign
language communicative competence, digital literacy, learner autonomy and teamwork. The paper presents
web-resource types, project stages and assessment criteria suitable for ESP modules.

Key words: project-based learning, web resources, educational websites, foreign language communicative
competence, blended learning, digital literacy, learner autonomy.

Introduction

Modern higher language education requires a move from passive memorization to practical, task-based
learning. In the context of digital transformation, creating educational web resources becomes an effective
form of project work because students use the foreign language not as an isolated subject, but as a real tool
for producing content for a target audience.

This approach is especially relevant for students of technical and IT specialities. A web project com-
bines linguistic practice with digital literacy, information search, visual design and cooperation in small teams.
As a result, classroom learning is connected with authentic professional communication and with the skills
needed in modern educational and work environments.

The Structure of Foreign Language Communicative Competence

Foreign language communicative competence is understood as a student’s readiness and ability to par-
ticipate in intercultural and professional communication. In project-based learning it develops through four in-
terrelated components: linguistic, sociolinguistic, discursive and strategic.

The linguistic component includes vocabulary, grammar and pronunciation. The sociolinguistic compo-
nent helps students choose an appropriate style for a specific audience. The discursive component is respon-
sible for logical and coherent texts, while the strategic component allows learners to compensate for language
gaps through paraphrasing, examples and clarification. Designing a website activates all these components
simultaneously because every text, interface element and oral presentation must be meaningful and audience-
oriented.

Typology of Educational Web Resources for Project Work

The choice of a web format depends on the students’ language level, professional interests and availa-
ble time. The most productive formats include thematic blogs, landing pages, wiki-directories and webquests.
Each format creates different communicative tasks and therefore develops different language skills.

Tabnuua 1
Typology and functional characteristics of educational web platforms
Web resource type Description §nd_pedagoglcal Target skills
objective
. A series of articles on one tech- Academic writing, source analysis,
Thematic blog . . . )
nical, cultural or social topic. argumentation.
Landi A one-page site presenting a Concise writing, persuasive vo-
anding page : ; .
product, service, event or idea. cabulary, audience focus.
. A structured knowledge base, Terminology, translation,
Wiki-directory . . :
glossary or reference resource. information architecture.
An Interactive site with tasks, Instruction decoding, logical struc-
WebQuest questions and information-search laborati 9, blg i
paths. ture, collaborative problem solving.

Structural Phases of Project Organization

To make project work pedagogically effective, the process should follow a clear sequence. First, stu-
dents form teams of three or four participants and select a topic within a broad problem field proposed by the
teacher. Roles may include copywriter, editor, web designer and project manager. This distribution helps each
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participant understand personal responsibility and the common goal.

The second stage is research and information planning. Students design the structure of the future site,
collect authentic English-language sources and prepare a bilingual glossary of key terms. The third stage is
content generation: learners write texts, prepare media scripts, check grammar and terminology, and publish
materials on accessible platforms such as Google Sites, Tilda, WordPress or Notion.

The fourth stage is presentation and project defense. The team demonstrates the completed website in
English, explains design decisions and answers questions from the audience. The final stage is reflection and
peer evaluation, during which students analyze the quality of communication, cooperation and technical im-
plementation.

Balanced Assessment Framework

Objective assessment requires clear criteria that are explained before the project begins. Evaluation
should not focus only on the final design of the website; it must also consider language accuracy, communica-
tive effectiveness and oral defense. A balanced rubric helps students understand that a successful project is
both technically usable and linguistically meaningful.

Tabnuua 2
Multi-aspect project assessment criteria

Assessment dimension Weight Target evaluation benchmarks
Linguistic precision 30% Vocabulary densﬂy, syntax accuracy and absence of
severe semantic errors.
Communicative SUCCess 30% Reglgter a[lgnment with the audience and fulfillment of
the site objective.
Project defense 20% Oral fluency, confidence and flexibility during questions.
Design and usability 20% Navigation logic, readability and visual consistency.

Pedagogical Benefits of Web-Project Frameworks

Web-project work reduces language anxiety because students see the foreign language as a practical
instrument rather than only as a set of rules. Published digital products also increase motivation: unlike a tradi-
tional essay read only by the teacher, a website may become part of a student portfolio and can be shown to
classmates, teachers or future employers.

Another important benefit is learner autonomy. Students learn to search for information, evaluate
sources, organize content and revise drafts independently. At the same time, they develop cooperation skills
because the quality of the final resource depends on communication inside the team. Thus, web projects cre-
ate a learning environment in which hard skills and soft skills support each other.

Conclusion

The methodology of creating educational web resources provides an effective means of forming foreign
language communicative competence. It integrates language learning with digital production, teamwork, re-
search and public presentation. For the teacher, this model changes the role from a source of ready-made
knowledge to a facilitator who supports planning, language accuracy and reflection.

To implement this approach successfully, universities should include web projects in ESP syllabi, pre-
pare clear assessment rubrics, use accessible site-building platforms and organize regular project defenses in
the target language. In this form, the language classroom becomes an active digital laboratory focused on au-
thentic communication.
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Abstract: This article examines the role of authentic materials in teaching English as a foreign language. It
analyzes the theoretical foundations for using real-world texts, audio, and visual resources in the EFL class-
room and discusses practical implications for contemporary language pedagogy. The article argues that au-
thentic materials, when selected carefully and supported by appropriate scaffolding, improve learner motiva-
tion, cultural awareness, and communicative competence.
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UCNONb30BAHUE AYTEHTUYHbIX MATEPUANOB B OBYYEHUN AHIIUUCKOMY A3bIKY KAK
WHOCTPAHHOMY

BanuwuH OJanuun AptypoBuy,

Kyp6a CrenaH JlbBoBuY,

Ymapos [auuun [mutpueBuy

CTYZEHTbI 2-r0 Kypca creuuanutera

MWPOA — Poccuiickuin TeXHONOrn4ecknuin yHusepeuter, . Mocksa

HayuHb1ii pykoeodumens: Kykneea AHacmacusi AnekcaHOpogHa
accucmeHm KagheOpb! UHOCMPaHHbIX S3bIKO8,
MHecmumyma paduoanekmpoHuku u uHgopmamuku, PTY MUP3SA

AHHoTaumA: B naHHoi CTaTbe paccMaTpUBAETCA POfb ayTEHTUYHbIX MATepUarnos B 0GYYEHUN aHIMUICKOMY
A3bIKY Kak MIHOCTPaHHOMY. AHaNM3NpPYIOTCS TEOPETUYECKIE OCHOBLI MPUMEHEHNS pearbHbIX TEKCTOB, ayano- i
BIEOPECYPCOB B y4eOHOM Mpouecce W 0BCyXaaloTes NMPaKTUYECKUE acneKTbl UX UCMONb30BaHNs C TOYKM
3pEeHst COBPEMEHHON MeToauKku. MokasaHo, YTo rpaMOTHOE MPUMEHEHNE ayTEHTUYHbIX MaTepuanos C CooT-
BETCTBYIOLUMM METOAMYECKMM COMPOBOXAEHUEM MOBLILIAET MOTMBALMIO OOYYAMLMXCS, WX KYMbTYPHYH
0CBEIOMMNEHHOCTb 1 KOMMYHUKATUBHYHO KOMMETEHLIVIO.

KnioueBble cnoBa: ayTeHTUYHble MaTepuarbl; 00y4eHne NHOCTPaHHOMY A3bIKy; KOMMYHUKaTUBHas Komme-
TEHLWS; METOAMKA NPenoAaBaHus; MOTUBALMS; peanbHble TEKCTbI.
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Introduction

The debate over authentic materials in language teaching is older than most teachers realize. By the
1980s it was already well-established enough to attract serious theoretical treatment, and it has not settled into
consensus since. This persistence is worth noting: most methodological debates in language teaching eventu-
ally get absorbed into received wisdom, but the authentic materials question keeps reopening because the
practical tradeoffs are real. Real-world texts expose learners to language as it actually functions. They also,
fairly often, confuse and discourage learners who are not yet ready for them.

Authentic materials are texts, recordings, and other resources created for native speakers without ped-
agogical adaptation. Teachers have used them as a corrective to coursebook English, which tends toward the
idealized. The argument is that real input better prepares learners for communication outside the classroom
and builds cultural awareness that textbooks rarely convey. The counterargument is that authentic materials
are linguistically complex, culturally dense, and hard to teach from without extensive preparation. Both posi-
tions have merit, which is probably why the discussion keeps going.

This article reviews the theoretical arguments for authentic material use, looks at what the empirical re-
search actually shows, and offers practical suggestions for teachers who want to incorporate real-world con-
tent into their courses. The focus is specifically on EFL contexts, where learners have limited exposure to Eng-
lish outside the classroom and where the gap between classroom input and real-world language can be par-
ticularly wide.

Theoretical Background

The most useful distinction in this debate comes from Widdowson (1979), who separated authenticity of
text from authenticity of purpose. A text may be genuine in origin but the task a learner performs with it may be
artificial, and vice versa. This matters because teachers sometimes assume that using authentic materials au-
tomatically produces authentic language use. It does not. A learner can read a genuine newspaper article and
still engage with it in a purely mechanical, exercise-like way. Authenticity in any meaningful sense depends on
what learners do with the material, not just where it came from.

Krashen's Input Hypothesis (1982) gave the pro-authentic-materials camp a theoretical foothold. His
claim that acquisition happens when learners encounter comprehensible input slightly above their current level
suggests a role for authentic materials at intermediate and advanced stages, where simplified input may not
offer enough challenge. The hypothesis has been criticized on many grounds, but its core intuition — that rich-
er, more varied input produces better acquisition outcomes — has held up reasonably well.

A different case for authentic materials comes from sociocultural theory. Vygotsky (1978) was not writ-
ing about language learning, but the idea that learning is embedded in real social practices has been applied
productively to EFL. From this angle, authentic materials matter not because they are linguistically optimal but
because they are genuinely cultural: they carry the values, conventions, and implicit knowledge of the commu-
nities that produced them. Learners who only ever read simplified coursebook texts may acquire grammatical
competence while remaining culturally illiterate in the target language.

Benefits for EFL Learners

Gilmore's (2007) review of the research is probably the most cited work in this area, and its findings are
fairly consistent: authentic materials tend to produce higher learner motivation than adapted or simplified alter-
natives. The explanation is straightforward. When learners recognize that the texts and recordings they work
with in class are the same ones used by actual speakers of the language, the classroom feels less like a re-
hearsal and more like the real thing. This is particularly important for adult learners who may already have
strong opinions about what kind of language learning activities are worth their time.

A less-discussed benefit is exposure to generic diversity. Standard coursebooks cover a narrow band of
language, usually formal-neutral prose and controlled dialogue. Authentic materials introduce learners to regis-
ters, genres, and discourse conventions that coursebooks rarely represent: the informal hedging of podcast
conversation, the compressed syntax of news headlines, the rhetorical conventions of opinion writing. None of
these can be fully taught through description; they have to be encountered.

Authentic materials also give learners access to cultural information that is genuinely informative rather
than sanitized. A coursebook chapter on British culture typically presents a tidy, conflict-free picture. An actual
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newspaper article, television program, or social media thread does not. This is sometimes presented as a risk,
but it can also be understood as an advantage: learners who encounter the messier, more contradictory reality
of the target culture are better prepared for it.

Practical Difficulties

The most common complaint about authentic materials is the obvious one: they are difficult. Native-
speaker texts are written or produced for people who already know the language fluently, and they assume a
great deal of background knowledge — linguistic, cultural, pragmatic — that EFL learners often lack. This is
not just a matter of vocabulary. Authentic texts tend to contain idiomatic expressions, cultural references, im-
plicit logical connectives, and genre conventions that are invisible to their intended audience but opaque to an
outsider.

The solution most teachers and researchers propose is scaffolding: preparation activities that build up
the knowledge learners need before they encounter the text itself. Pre-listening vocabulary work, pre-reading
cultural backgrounders, explicit genre instruction — all of these can reduce the difficulty of authentic materials
without stripping out what makes them authentic. The key is that the scaffolding should prepare learners for
the text, not substitute for it.

Materials selection is a practical skill that often goes undertaught. Not every authentic text is worth the
effort. Teachers need a reasonably systematic way of evaluating potential materials for linguistic accessibility,
cultural relevance, interest value, and fit with learning objectives. This is more work than selecting from a
coursebook, and institutions should factor that into teacher workload expectations.

Recommendations for Classroom Practice

For teachers beginning to work with authentic materials, the most useful starting point is usually visual
or multimodal content: short video clips, infographics, illustrated news articles. These provide enough non-
linguistic context to make comprehension achievable even when the language itself is difficult. As learners be-
come more experienced with authentic input, text-only materials become more manageable.

Task design matters as much as material selection. The goal should be communication and meaning-
making, not linguistic analysis. Learners who are asked to do something purposeful with a text — discuss fit,
respond to it, use it as a starting point for their own writing — tend to engage with it more productively than
learners who are asked to identify grammatical structures or complete comprehension exercises. This does
not mean grammar work has no place, but it probably should not be the primary lens through which authentic
materials are approached.

Perhaps the most effective long-term strategy is teaching learners to find and evaluate authentic materi-
als themselves. Recommending specific podcasts, news sites, or YouTube channels is useful. Showing learn-
ers how to judge whether a source is appropriate for their level and interests is better. The goal, after all, is for
learners to keep using English after the course ends.

Conclusion

Using authentic materials in EFL teaching requires more preparation than opening a coursebook, and
the difficulty of sourcing, evaluating, and scaffolding real-world content should not be underestimated. The
benefits, however, are not merely theoretical. Learners who encounter genuine texts and recordings develop a
broader and more flexible competence than those who work exclusively with simplified input. They are better
prepared for the language they will actually encounter, and they tend to find the process more motivating.

The question is not really whether to use authentic materials but when, which ones, and how. These are
practical pedagogical decisions that depend on learner level, available resources, and institutional context.
What the research does suggest fairly clearly is that some regular exposure to authentic input, well-selected
and thoughtfully taught, is preferable to none.
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[IPOMECCUOHANIbHOE CAMOOMPEQENERUE
CTYZEHTOB 0bPA3OBATE/bHBIX
OPrAHW3ALIAW CPELIHETO
[IPOMECCUOHAIDBHOI0 OBPA30BAHMA

CEMEHOBA )XAHHA AH[IPEEBHA

MarucTpaHT
Orb6Q0Y BO «HOYpITITY»

AHHoTaums. B cTatbe paccmatpusaeTcs npobrema npogheccuoHarnbHOro camoonpeaenerns CTyaeHToB 0b-
pasoBaTeNbHbIX OpraHu3aunin cpegHero npodeccroHanbHoro obpasosanns (CMO) B ycnoBusx AWHAMUYHO
MEHSIIOLLErocs pbiHka Tpyaa. AHanM3MpylTCs KntoyeBble gakTopbl, BMsiowme Ha Bbibop npodeccuu, pac-
KpbIBAKOTCA aKTyasbHble BbI30BbI 1 TPYAHOCTH, C KOTOPLIMM CTamnk1BatoTCs obyyatoLymecs.

KntouyeBble cnoBa: npodeccmoHansHoe camoonpenenenue, cryaeHtsl CrO, npodopueHTauus, npodeccu-
OHaNbHOE CTaHOBMEHME, KapbepHble OpUEHTALWMKW, PbIHOK Tpyaa, 0bpasoBaTenbHble opraHu3aumuu, npogec-
CMOHarbHbIE HAMEPEHUS.

PROFESSIONAL SELF-DETERMINATION OF STUDENTS IN SECONDARY VOCATIONAL EDUCATION
INSTITUTIONS

Semenova Zhanna Andreevna

Abstract. The article addresses the issue of professional self-determination among students in secondary vo-
cational education institutions (SVE) in the context of a rapidly changing labor market. Key factors influencing
career choice are analyzed, and current challenges and difficulties faced by students are highlighted.

Key words: professional self-determination, SVE students, career guidance, professional development, ca-
reer orientations, labor market, educational institutions, professional intentions.

Bbi6op npodheccnoHanbHoro Nyt — OAWMH M3 BaXHEWLWNX pybexen NIMYHOCTHOrO CTaHOBMEHMS, 0CO-
BEHHO B OHOCTU. [INS CTYAEHTOB YYpexaeHui cpeaHero npoteccroHarnsHoro obpasosanus (CMO) atoT aTan
npuobpetaeT 0cobyio 3HAYNMOCTb: UMEHHO CEYac OHW He NPOCTO BbIBUPAIOT CreLnanbHOCTb, a 3aknaabiBa-
toT hyHAAMEHT ByayLuen kapbepbl. B 3Moxy CTpeMUTENbHBIX TEXHONOTMYECKNX M3MEHEHMI 1 TpaHChopMaLmm
pblHKa Tpyda NpodeccuoHansHoe camoonpeaeneHne nepectaér ObiTb PasoBbiM PELLEHMEM — OHO NpeBpa-
LiaeTcs B HENPepbIBHbI NPOLECC afanTaLumm, NepeoCMbICIIEHNS 1 pocTa.

B cucteme CIMO kpuTuyeckn BaxHO co3naTb cpepy, kotopas BygeT cnocobcTBoBaTb OCO3HAHHOMY
npodheccroHanbHOMY BeIBOpY. STOT NyTb HAYMHAETCS C NepBbIX NPOJECCUOHANbHBLIX MHTEPECOB U Pa3BMBa-
eTcs B Xofe LieneHanpasneHHoro obyyeHus. Ero ycnex BO MHOrOM 3aBUCUT OT CRaXXeHHOW NpodopueHTaLu-
OHHOI1 paboTbl — YCUNMI KONNempKen, TEXHUKYMOB 1 paboTogatenein, roToBblIX AennUTbCS peasnbHbIM OnbITOM
n TpeboBaHUAMK OTpacnu.

BaxHO nogyepkHyTb: MpodeccMoHarnbHoe camoonpeaeneHne — He O4HOMOMEHTHbIN BbIGOp, a AnHa-
MWYHBI MPOLECC, COMPOBOXAAILLMIA YEroBEKa Ha NPOTSHKEHUM BCEN Kapbepbl. Ero cyTb — B noucke banax-
ca Mexmy TPemsi KM4YeBbiMWA COCTaBASOLMMM: MNYHBIMWA CTPEMIEHWAMU U CMOCOBHOCTAMM; 3anpocamu
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npodheccroHansbHOM cpeabl; NOTpebHoCTAMM 06LLEeCTBa B LIENOM.

Heckonbko npuumH genatT npobnemy npoeccMoHanbHoro caMoonpeaeneHnst Monoaéxn ocTpo Co-
BPEMEHHOM:

1. HoBble npocheccun NOSBASAKOTCA C NOPA3MTENBHON CKOPOCTHIO, @ TPAAULIMOHHBIE CMELManbHOCTH
TPaHCHOPMUPYIOTCS UMK YXOASAT B NPOLLIOE.

2. HOHOCTb — Bpems noucka WAEHTUYHOCTU, Korga venoBek NpobyeT pasHble pPonmu, LEHHOCTW W
OPUEHTMPbI.

3. Hepegako abutypueHTbl BbIBUpatoT CneumanbHOCTb NOA AaBeHEM CEMbW, MOAbI UK CTEPEOTU-
MoB, @ HE UCXOAS U3 COBCTBEHHBIX CKITOHHOCTEN.

4.  Heoco3HaHHbIN BbIOOP NPOGECCHN CHKAET LUAHCHI Ha YCNELLHOE TPYAOYCTPOMCTBO: BbIMyCKHUK
MOXET OKa3aTbCs HEBOCTPEDOBaHHbBIM 1NN BbIHYXAEH OyaeT nepeyumBathCs, TEpss BpEMS 1 PECYPChI.

BHumaHne k npobneme npothecCroHanbHOMO CaMOONpeaeneHns 3akpenneHo Ha rocyhapCTBEHHOM
ypoBHe. B lNMocnaHum MpesungeHta ®epepansHomy Cobpanumio ot 01.03.2018 Gbin 3anyLleH NpoekT paHHewn
npodhopueHTaLmu WKoNbHUKOB «buneT B Byaywwee». OH NOOYEPKMBAET BaXHOCTb 3HAKOMCTBA C npodeccus-
MW eLLé Ha aTane LUKONbHOro 0bpasoBaHns — 3a40Mro 4O NOCTYNEHUS B KONMeSX Unu BY3.

Ha peroHanbHOM YpOBHE Takxe peanusytoTcs Lenesble nporpammbl. Tak, npukas MuHucTepcTsa 06-
pa3oBaHus 1 Haykn Yenabunckon obnact Ne 01/1739 ot 14.08.2020 yreepamn «KoHUenumio opraHn3aumoH-
HO-NeJaror1yeckoro CONPOBOXAEHNS MPOECCUMOHANBHOMO camoonpeaeneHus obyyatowmxcs» Ha 2020-2024
rr. OTOT JOKYMEHT 3a4aéT BEKTOP CUCTEMHON paboTbl C MONOAEXbI0, BKMOYAS ANArHOCTUKY MHTEPECOB, Npo-
theccuroHarnbHble Npobel 1 B3aumogencTemne ¢ pabotogatensmu.

lMpouecc cTaHOBNEHNs NpodeccoHana — 310 CroKHas cucTeMa, rae nepenneTanTcs 06LeCTBEHHbIe
OXWUaHNA U MHAMBMAYaNbHbIE KayecTBa YernoBeka. OH OMMPaeTCst Ha: OCO3HAHHYK aKTWBHOCTb JIMYHOCTY;
LieneHanpasneHHoe obyyeHne 1 camoobpasoBaHue; pa3BuUTEe KOMMETEHLMIA U FIMYHOCTHBIX KaYecTB; BOCMU-
TaHue NPoghecCMoHarnbHON 3TUKM U OTBETCTBEHHOCTM.

JTanbl 3TOro NyT MOXHO NPELCTaBUTL Tak:

1. 3apoxaeHue NHTepecoB.

2. OcMbICneHHbIN BbIBOP.

3. LleneHanpaBneHHas noarotoska.

4. HenpepblBHOE pasBuTHE.

Kak oTmeyaet 3. ®. 3eep, NnpodeccroHanbHOe CTaHOBMEHWE — 3TO MHTerpaTUBHbIN npouecc, 00b-
€VHAKOLLMIA: NPOECCHOHAMNBHYI0 HANPaBMEHHOCTb (MOTUBbI, LLEHHOCTU, MHTEPECHI); KOMMNETEHTHOCTb (3Ha-
HWS, YMEHUS!, OMbIT); COLMANbHO 3HAYMMbIE 1 NPOCECCUOHANBHO BaXHble KayecTBa (OTBETCTBEHHOCTb, KOM-
MYHUKabENbHOCTb, CTPECCOYCTONYMBOCTb U T.4.).

YUéHbI NoguEpKMUBaET: NOAMMHHBIA NPOGECCMOHANN3M HEBO3MOXeEH Be3 MOCTOSIHHOTO CamocoBep-
LIEHCTBOBAHMSA. Kaxabli cneunanncT JOIKeH UckaTb CBOM, Hanbonee achpekTUBHbIE 1 TBOPYECKME METOAbI
paboTbl — T€, YTO COOTBETCTBYIOT €70 YHUKANbHbIM MCUXONOTMYEeCKUM 0COBEHHOCTAM 1 NO3BONSIOT peanu3o-
BaTb NOTEHLMAN B MEHSIOLLEMCS MUPE.

CraHoBneHue npodeccuoHarna — He NPOCTO OCBOEHWE HABbLIKOB, @ CMOXHbIA NYTb, HAa KOTOPOM Nepe-
nnetatoTcs 0byyeHre, camoonpeaeneHue u agantaums K Myupy Tpyaa. 3TOT NpoLece 3aTparuBaeT MHOXECTBO
acnekToB: OT (hOPMMUPOBAHNS FOTOBHOCTW K paboTe M NpohopueHTaLMN OO U3YYEHUs MEXaHU3MOB Mpodhec-
CMOHanu3auum 1 npucnocobneHns NMYHOCTH K TpeboBaHusM BbibpaHHOW cepbl. B 0CHOBE COBpPEeMEHHOMO
MOHMMaHWS 3TanoB NpodeccnoHanbHoro passuTtus nexut koHuenums FO. T, MoBapeHkoBa, onupatoLascs Ha
(yHoameHTanbHble uaeu T. B. Kyapssuesa [4].

Bbibop npodheccumn peako BbIBaeT CnyvanHbIM: OH BO MHOrOM OMpeaensieTcs MHAMBUAYanbHbIMU Yep-
Tamu YenoBeka, 0COBEHHO ero cucteMon LieHHocTen. MpuopnteTbl M yOeXaeHNs 3aaaloT MOTUBALMIO — TO,
YTO KaxeTcs NpuBneKaTeribHbIM OAHOMY, MOXET OCTaBUTb PaBHOZYLUHbIM Apyroro. [1o3aTomy passuTie npo-
(heccroHanbHbIX HAMEPEHWU CTOUT paccMaTpuBaTh Kak pesynbTaT B3auMOLENCTBIS NIMYHOCTHBIX YCTAHOBOK,
WHTEPECOB W XWN3HEHHbIX OPUEHTUPOB. IMEHHO 3TV BHYTPEHHUE OPUEHTUPbI MOMOraKT CHOPMUPOBATL YET-
KO€ BMAEHME CBOErO NyTH.

MpodeccroHanbHble HAaMEPEHNsT — 3TO He MPOCTO XenaHue NOoMy4YuTb CheuuanbHOCTb, a CRoXHas
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NcUXonornyeckast KOHCTPYKUMS, COCTOSALLAs U3 HECKOMbKUX SNEMEHTOB: UCKPEHHSS 3auHTEPeCOBaHHOCTL B
KOHKPETHON Chepe LesaTernbHOCTH; SCHOe MOHMMaHWe TOro, Kakux Lenen XouveTcs JOCTWYb B npodeccuy;
B3BELUEHHOE peLleHne 0 Bbibope KapbepHOro MyTW; FOTOBHOCTb AEMCTBOBATb, YTODbLI BOMMOTUTL 3TOT BbIGOP
B XKU3Hb.

VHbIMK crioBamu, NMPOECCUOHarbHbIE HAMEPEHUS NPeBpaLLaloT MEeYTbI B MMaH: OHW COEAMHAIOT Xe-
INaH1s C KOHKPETHBLIMU LLaramu.

UTobbl CTaHOBMEHWE creuuanucTa Bbino yCnewHbIM, BaXHO pasBuBaTb He TOMbKO Y3konpodeccuo-
HanbHbIE HaBbIKW, HO U NUYHOCTHbIE KAYECTBA. ITOTO MOXHO AOCTUYb B MHHOBALIMOHHO-TBOPYECKOW cpede —
NPOCTPaHCTBE, rae MOOLLPAITCA WHULMATKUBA, KPeaTUBHOCTb U MHAWBMAYAINbHOCTL. Takas cpefa He orpaHu-
ynBaeTcs nepefayert 3HaHUM: OHa MOTUBWPYET CTYLEHTOB NPUMEHNATb UX Ha NpaKTUKe, UCKaTb HecTaHaapT-
Hble peLeHns U pacTu Kak NPOgeCccHoHasbl U IMYHOCTHU.

Bonpockl npodeccroHanbHOr0 caMoonpeaeneHnst akTUBHO MCCReayTCs POCCUMCKUMY Y4éHbIMK. Cy-
LLeCTBEHHbI BKNaa B MOHMMaHue aToro npouecca BHecrn E. . 3eep, U. A. Kununa, E. A. Knumos, H. C.
MpspkHukos, E. M. Cuumnckuin, W. P. Ctawkesuny n apyre uccneposatenm [3; 6; 7). Vx paboTbl packpbiBatoT
MexaHn3Mbl Bbibopa npodeccum, atanbl CTAHOBREHUS Creumanueta 1 ghaktopbl, BAMSIOWME HA KapbepHbIi
ycrex.

B pamkax gaHHoro uccnefoBaHus npodeccroHanbHoe caMoonpeaeneHne noHUMaeTcs Kak AuHammy-
HbIA NpoLece, B Xofe KOTOPOro YenoBek: (hOPMUPYET CBOE OTHOLLEHME K NPOCECCUMOHANBbHON Cpeae; uweT
cnocobbl peanun3osaTth cebs B BbIbpaHHON cdepe; KOPPEKTUPYET CBOM OPUEHTUPLI HA NPOTSKEHUN BCEN Ka-
pbepbl.

BaxHO moguvepkHyTb: 3TO He pa30BOE peELLeHMe, a HenpepbiBHbIA NOUCK BanaHca Mexgy NMYHbIMU
ycTpemneHuamu, TpeboBaHusMu npodeccumn 1 3anpocamu obLecTsa.

Foabl y4ébbl B npodheccroHanbHbix 06pasoBaTeNbHbIX YYPEXAEHUSX — OLMH U3 KITHOYEBbLIX 3TaroB B
XM3HM ByadyLlero cneyuanucta. B aToT nepuog CTyAeHTbl He NPOCTO OCBaUBAOT HaBbIKM, HO U Pa3MbILLNSOT
0 cBOEM ByayLlem; OnpeaensioT XU3HEeHHble Lenn; COOTHOCAT NMNYHble LEHHOCTU C NPodecCUoHarbHbIMMU
nepcrnekT1Bamu.

[MpobeccmoHanbHoe 1 JIMYHOCTHOE CaMoonpeaeneHne 30ech TECHO CBSA3aHbI: BbIBOP Kapbepbl BNNSET
Ha MMPOBO33peHIE, a NMMYHOCTHBIE KAaYeCTBa ONpesensioT NPOoMeCCMOHanbHY TPAEKTOPHIO.

3apoxaeHue npodeccoHanbHbIX HAMEPEHU HAYMHAETCA eLwé Ha dTane NocTynneHns, Ho obpetaet
YETKMe ouvepTaHus B npouecce obyveHns. YuebHas M NpPOM3BOACTBEHHAS MpakTWKa MOMOrawT CTyAeHTaMm
KOHKPETM3NPOBAaTb KapbepHble MraHbl, BLICTPOUTL MHAWBMAYAINbHYIO CTpaTErMio pocta U onpeaennTb npuo-
puUTETHI B NpOeccum.

KapbepHble opueHTaumMm — 310 CUCTeMa LeHHOCTEN M YCTaHOBOK, 3aJalowas HanpasneHue npodec-
CMOHanNbHOMY pa3suTui0. OHM BbIMOMHSIOT POrb BHYTPEHHENO MOTUBATOPA: OTPAXaKT TO, YTO YENOBEK CYM-
TaeT BaxHbIM B paboTe (CTabunbHOCTb, TBOPYECTBO, NUAEPCTBO U T.A.); NOMOraKT CTaBUTb PeanuCTUYHbIE
Lienu; onpeaensitoT cnocobbl JOCTUXEHUS yCnexa.

Hanpuwmep, Ansg 0AHOro KtoyeBast LLEHHOCTb — BO3MOXHOCTb MPUHOCUTBL MOMb3y obLlecTsy, Ans apy-
roro — BbICOKMIA [OXOL, UNW NPOdecCoHarnbHOe NpU3HaHKe. 3TU NPUOPUTETLI (POPMUPYIOT MHAMBUOYAMNbHYIO
TPaeKToOpUIo pocTa.

AHanus nokasasn, 4To Y 3HauYMTENbHON YacTh CTYAEHTOB NPOdeCccMoHanbHble HaMepeHus ChopmMmpo-
BaHbl cnabo. 3710 NPOSBNSAETCA B OTCYTCTBUAWN YETKOTO NaHa Kapbepbl; COMHEHWSIX B NPaBUIbHOCTY Bbibopa
CneLmManbHOCTH; HU3KOW rOTOBHOCTW paboTaThb No Npodeccun nocne Boinycka.

MopobHas HeonpeaenéHHOCTb MOXET CHU3UTL KOHKYPEHTOCMOCOBHOCTb BbIMYCKHUKOB U OCAIOXHUTD UX
TPYLOYCTPOWCTBO.

E. M. CuunHcknin npeanaraet aHanu3npoBaTtb hOPMUPOBaHME NPOGECCMOHANbHBIX LIEHHOCTEN Yepe3
TPU B3aMMOCBS3aHHbIX arnemeHTa [1; 7]:

1. CMbICNIOBOE HaMOMHEHWE — TO, YTO YENOBEK CYUTAET 3HA4YMMbIM B Npodeccun (Camopeanusaums,
CTabUNbHOCTb, MPECTUX U T.4,).

2. CyObekTbl BIMSHNS — Te, KTO (POPMUPYET 3TW LIEHHOCTU (CEMbS, NpenogaBaTenu, HaCTaBHKK,
Konneru).
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3. VHCTpymeHTbI BO3AENCTBMS — METOAbI, NOMOratoLLme 3akpenuTb LEHHOCTH (0ByyeHmne, HacTaBHu-
4ecTBO, NPaKTKKa).

E. B. LUBayko JononHseT aToT NoAxoA, CBA3bIBas NPOgeCCMoHanbHoe camoonpeaeneHmne ¢ coumanb-
HOM aKkTUBHOCTbIO [1]. M0 €€ MHEeHWIO, anaTst — rMaBHbIA Bpar 0CO3HaHHOrO BblGopa npodeccun. HanpoTus,
aKTWUBHAS XW3HEHHas MO3WLMA NOMOraeT CTyAeHTaM KPUTMYECKU OLEeHWBATb WHAOPMAaLMIO O npodeccusx;
CTaBWUTb aMBULMO3HbIE Lienu; NpeoaoneBatb TPYAHOCTM Ha MyTH K yCnexy.

E€ mogenb npeofoneHns couuanbHon anati MOXET CTaTb OCHOBOW ANS Nporpamm noafepxKu CTy-
[EHTOB, UCMbITbIBAIOLLMX KPU3NC NPOGECCUOHAINBHOMO CaMooNpeaeneHus.

TpyaHOCTH, C KOTOPbIMI CTANKMBAKOTCA yyallmecs (HeyBepeHHOCTb B Bbibope, cTpax nepeq Oyaywium,
HECOOTBETCTBUE OXMOAHWUIA U PeanbHOCTH), MOXHO NMPeoaoneTb C NOMOLLBH: NPOJPECCMOHANBHOMO KOHCYMb-
TUPOBAHUS; TPEHWHIOB NO LienenonaraHnio U caMonpe3eHTauum; BCTpeY C YCreLHbIMK cneyuanicTamu; yya-
CTUS B NPOYOPUEHTALMOHHBIX MEPONPUATHSIX.

Ocoboe 3HayeHMe UMEET copepxaHne obyveHns. 3HaHus, nonyvyaemble B Konnemxe, OOMKHbI He
TOMNbKO MHCOPMMPOBATb, HO U BOOXHOBNATb. Hanpumep: peanbHble KeChbl NOKasblBaKOT CBS3b TEOPUM U
NPaKTUKK; NPOEKTHAs AEeATENbHOCTb Pa3BMBAET KOMaHAHbIE HaBbIKW; rOCTEBbLIE NEKUMM 3KCMEPTOB MOTUBU-
PYIOT Ha NPOhECCMOHaNbHbIN POCT.

[Mpoun3BoACTBEHHOE 0ByYeHNe W NpaKTUka — BaXHeWLwe aTanbl norpyxeHus B npogeccuto. OcobeHHo
LieHHa NPOM3BOACTBEHHAsA NPaKTUKa Ha NPeanpuaTUsX: AaET onbIT paboTbl B pearnbHbIX YCOBUSX; POPMUPY-
eT «kécTkne» Haeblku (hard skills) — KOHKpeTHble MPodeccHoHasbHble KOMMNETEHLMN; pa3BUBAET «MSATKAEY
HaBbIku (soft skills) — KOMMyHUKaLKIO, TalM-MEHEPKMEHT, CTPECCOYCTONYMBOCTD.

OTO NOMOraeT CTyAeHTaM He TOSTbKO 0CBOUTb NPOGECCHIO, HO U MOHATH, HACKOSbKO OHA COOTBETCTBYET
NX OXMOQHUAM.

. P. CrawwkeBny otmeyaeT adhheKTMBHOCTb LIMGPOBbIX PECYPCOB B NOAAEPXKKE NPOPECCUOHANBHOrO
camoonpeaenexus [7]. Hanpumep:

«BupTyanbHas gocka noyéra» — nnatdopma, rae npeacraBneHbl CTOPUK yenexa BbiMyCKHUKOB U Aei-
CTBYtOLLMX cneynanmctoB. OHa MOTUBMPYET CTYOEHTOB, MOKa3biBas peasbHble MpUMepbl KapbePHOro pocTa.

«ATnac npogpeccuiiy — OHMaNH-CNPaBOYHUK C aKTyarnbHOW MHAOPMaLMEN O creumanbHoCcTsX, Tpebo-
BaHWAX K HAM 1 nepcrekTueax passutus [6].

[lonoMnHSAT 3TM MHCTPYMEHTLI MEPOMPUATUS C yyacTMeM paboToaaTteneit: SpMapku BakaHCWiA; Oeno-
Bbl€ Wrpbl; KPYrMble CTOMbI C NPEACTABUTENAMM OTPACTEN; SKCKypCun Ha NpeanpuaTus (B T.4. BUPTyanbHbIE);
TPEHMHIM MO COCTABIIEHNIO PE3IOME W NPOXOXAEHMI0 cobeceoBaHMN.

CucteMHas nogaepxka npodeccnoHanbHOr0 CamoonpeaeneHns MPUHOCUT MOMb3y He TOMbKO CTyAEH-
TaMm, HO W obpa3soBaTtenbHbIM OpraHn3auusaM. OHa MO3BOMSET MOBLICUTL KA4eCTBO Habopa abuTypueHTOB;
CHU3UTb OTTOK YYaLLMXCS; YNyYLNTb NoKasaTenu TpyAaoyCTPOACTBA BbiMyCKHUKOB; YKPENUTL penyTaumo y4eb-
HOro 3aBefeHns Ha pbiHke 0BpasoBaTeNbHbIX YCYT.

Takum 0Bpa3om, MHBECTULMM B NMPOOPUEHTALMIO U COMPOBOXAEHWE CTYOEHTOB OKyNalTCs POCTOM
KOHKYPEHTOCNOCOBHOCTM KONMeLka Ui TEXHUKYMA W €ro BbIMYCKHUKOB.
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KPUTEPHANbHAA MOAIENb DOPMUPOBAHNA
PEDEKCMBHOW KOMMETEHTHOGTI
bYAVIIUX NEJATOr0B B LINdPOBOW CPEAE

ABEPbAHOB MATBEW CEPEEBUY

BbIMYCKHWK
®rb0Y BO «MarHuToropckuii rocyaapCTBeHHbI TEXHUYECKWA YHuBepeuTeT uM. [. L. Hocosay

AHHoTaums. B cratbe paspabotaHa KputepuanbHas Mogenb (OpMMpPOBaHUS PEEKCMBHOM KOMMNETEHTHO-
ctn byaywmx negaroros B UudpoBon cpeae. OnpeaeneHbl KOMMOHEHTbI, KPUTEPUM, NOKA3aTenn U YPOBHM
cpopmmpoBaHHOCTY. [pakTyeckas 3Ha4MMOCTb MOAENM CBA3aHa C aHanM3oM LMPOBLIX Negarornyeckux
CUTYyaLMIn, NPOEKTUPOBAHNEM Y4ebHbIX 3aaHMi 1 KOpPeKLue 06pa3oBaTENbHbIX PELLEHNN.

KnioueBble cnoBa: pedpnekcuBHas KoMneTEHTHOCTb, ByayLine negarory, Uudposas obpasoBaTenbHas cpe-
[a, nefarornyeckas pednekcus, KputepuanbHas Mogenb.

CRITERIA-BASED MODEL FOR DEVELOPING REFLECTIVE COMPETENCE OF FUTURE TEACHERS IN
A DIGITAL ENVIRONMENT

Averyanov Matvey Sergeevich

Abstract. The article develops a criteria-based model for forming reflective competence of future teachers in a
digital environment. Components, criteria, indicators and levels of formation are defined. The practical value of
the model is related to analyzing digital pedagogical situations, designing learning tasks and correcting educa-
tional decisions.

Key words: reflective competence, future teachers, digital educational environment, pedagogical reflection,
criteria-based model.

Beepnexue

Lincbposusaums negarorndeckoro obpa3oBaHus akTyanuanpyeT He TONbKO OCBOEHWe Byaywumu nega-
roramu UuchpoBbIX MHCTPYMEHTOB, HO M OCO3HAHHbLIA aHanu3 ux negarornyeckon LenecoobpasHoctn. Obpa-
30BaTesbHbIA pe3ynbTaT B LWUGPOBOA Cpede 3aBUCUT OT KayecTBa CLeHapusi, 0OpaTHOM CBSA3M, CTPYKTYpb
OHMNaMnH-3aaHu N MHTEepnpeTaummn yuebHbIx 3aTpyaHeHui. Mo3aTomMy noaroToBka GyayLiero negarora He Mo-
XET OrpaHNuMBaTLCS TEXHUYECKUM BrlafeHUeM nnatgopmamu, TECTOBbIMY CUCTEMAMM W BNEKTPOHHLIMUA pe-
cypcamu.

TeopeTnyeckyro OCHOBY MCCReaoBaHUSA COCTaBNSAT uaen K. [bion 0 pethnekCMBHOM MbILUMEHN Kak
aHanmse onbiTa [1], koHUenumMs pednekcnsHoro npodeccuonana [. LWéna [2], nogxod H. XatToH u [I. CMuT k
chopmMpoBaHnio pedonekcun B neaarornyeckom obpasosanum [3], a Takke mogenb ypoBHen pednekcum O.
KoptxareHa u A. Bacanoca [4]. LinchpoBoit acnekt cooTHeceH ¢ pamkorn DigCompEdu [5], HOpMaTUBHBIN KOH-
TekeT — ¢ ®IOC BO no Hanpasnexnto 44.03.01 n npoceccmoHanbHbIM cTaHaapTom «llegarory [6; 7], a koM-
NEeTEeHTHOCTHas Noruka UccnegoBaHus — C 0TeYeCTBEHHbIM noaxodom W. A. 3uMHeR K KIo4eBbIM KOMMETEH-
LmaM Kak pesynbTaTy obpasoBaHus [8].

lMpoTuBOpEYME MCCreaoBaHMsS COCTOUT B paspbiBe Mexay TpebosaHuem k byadylwiemy negarory 0co-
3HaHHO NPOEKTUPOBATHL W OLEHNBaTb 06pa30BaTENbHbIA MPOLECC B LIMPPOBON Cpede M HEAOCTaTOMHON pas-
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pabOTaHHOCTbIO KOMNAKTHbIX KpUTEpUarbHbIX MOZeNen AUarHOCTUKN pedhneKCMBHON KoMneTeHTHOCTU. Llenb
cTatb — paspabotatb M TeopeTuyeckun 0BOCHOBATb Takyld Mogenb. MeTofbl: TEOpPeTUYeCKUn aHanms,
06o0bLieHe Hay4HbIX NOAXOA0B, NEAArornyeckoe MOAENMpOBaHMe U NPOEKTMPOBaHME y4ebHOro Kerca.

CopepxaHue pechneKkCMBHON KOMNETEHTHOCTH

PechnekcnBHas koMneTeHTHOCTb ByayLLero neaarora B LMGPOBON Cpese NOHUMaeTcs kak npodgeccno-
HanbHO 3Ha4MMasi cnOCOBHOCTb aHanM3MpPoBaThb Lienu, CPeacTBa, pesynbTaTtbl U OrpaHNyYeHNst COBCTBEHHON
neaarornyeckon LesTenbHOCTU C MPUMEHEHNEM LN(POBBIX MHCTPYMEHTOB, BbISBNATL NPUYUHbI 3aTPYAHEHWIA
oByyatoLmxcs, OLeHMBaTb Mefarornyeckyto LenecoobpasHocTb LMGPOBLIX PeLieHt 1 KOppekTpoBaTb
[anbHenLne SeicTBIUS Ha OCHOBE AaHHbIX, 06paTHO CBA3M M camoaHanusa.

B CTpyKType KOMMNETEHTHOCTW BblAENEHbl YeTbipe KOMMOHeHTa. MoTWBALMOHHO-LEHHOCTHbIA KOMMO-
HEHT OTpaxaeT rOTOBHOCTb paccMaTpuBaTh pediriekCuio Kak ycrioBre NpoeccuoHarnsHoro pocta. KorHutue-
HbIA KOMMOHEHT BKIIOYAET 3HaHWS O cnocobax aHanmaa LMMpOoBOro 3aHATUS U KpUTEPUSX KavecTBa Lnudgpo-
Boro obpasoBatenbHoro pecypca. OnepaunoHarnbHO-4eaTeNbHOCTHBIA KOMMOHEHT XapaKTepusyeT crnocob-
HOCTb aHanu3npoBaTb LMGPOBYO negarormyeckyto cutyaumno. OLeHOYHO-KOPPEKLIMOHHDIA KOMMOHEHT Bblpa-
XaeTcs B yMEHUN (hopMynnpoBaTh BbIBOAbI 1 KOPPEKTMPOBaTb 06pa30BaTesbHbIN CLEHapHil.

KputepuanbHaa mogenb

MpegnaraemMas MOAeNb BKMOYAET LENeBOW, CodepXaTenbHblid, npoueccyasbHbil U OLEHOYHO-
pesynbTaTuBHLIN Brioku. Lleneson 6nok 3agaeT HanpaBNeHHOCTb Ha POPMUPOBAHME CNOCOBHOCTI aHanmau-
pOBaTb W KOPPEKTMPOBaTb LMPOBYIO Neaarornyeckyto festenbHocTb. CogepxatenbHbli 610K packpbiBaeT
KOMMOHEHTbI KOMMETEHTHOCTU. poueccyanbHbIi BrioK BKYaeT aHanu3 UudpoBbix 0bpasoBaTenbHbIX CU-
Tyauuit, NPOEKTMPOBaHNe hparMeHTOB 3aHATUN, paboTy ¢ obpaTHON CBSA3bIO W PedreKCUBHBIMU KapTamu.
OueHOYHO-pe3ynbTaTUBHbIN BIIOK (OUKCUPYET KpUTEPUM, NOKa3aTenn 1 YPOBHU CHOPMUPOBAHHOCTH.

Tabnuua 1
Kputepum n nokaszatenu copmMmupoBaHHOCTH pechieKCUBHON KOMMNETEHTHOCTH
KomnoHeHT Kputepun Mokasatenu
lMpodeccroHanbHas 0CO3HaHWe 3HaYeHus pedoriekcum; roTOBHOCTb aHa-
MOTVBALMOHHO-LEHHOCTHBI | HAanNpPaBEHHOCTb  Pe- | NM3MPOBaTh OLUMOKK; NOHUMaHWE OTBETCTBEHHOCTY
(hnekcum 3a UMpoBOE peLLeHne
KOTHUTUBHb [ToHUMaHWe  OCHOBa- | 3HaHWe 9TanoB pediekcun; MOHUMaHWe CBS3U
HWI aHanu3a MeXAy LieNblo, MNHCTPYMEHTOM U Pe3ynbTaToM
. | BbISIBMEHWe NPWUYMH 3aTpyaHEeHW; aHanu3 obpaT-
OnepauyoHansHo- AHanu3s LMchpoBoM g , P PYA P
. HOW CBSI3M; COMOCTaBMEHWE pe3ynbTaToB C WH-
AeATeNbHOCTHBIN cuTyaumm , ,
CTPYKUMEN N UHTEPENCOM
OPMYNMUPOBaHWE BbIBOJOB; KOPPEKTUpOBKA CLe-
.| MNpoekTupoBaHne un3- (op y P A ppexTVip .
OLeHOYHO-KOPPEKLMOHHBI MEHEHMIA Hapus; 0BOCHOBaHME W3MEHEHW B 3afaHusX W
OLEHMBaHNN

CdopMm1pOBaHHOCTbL KOMMETEHTHOCTH OLEHMBAETCS MO TPEM YPOBHSAM: PENPOAYKTUBHOMY, aHannUTUYe-
CKOMY M MpOEKTHO-pechriekcMBHOMY. Ha penpoayKTMBHOM YPOBHE CTYAEHT OMUCLIBAET UCMONb30BaHHbIE WH-
CTpyMeHTbl 6e3 aHanu3a npuynH pesynbTata. Ha aHanUTUYeCKOM YpPOBHE BbISBMSET CBS3b MEXAY LENbo,
UMpOBLIM PECYPCOM, OEUCTBUAMM OByYatomxcs U pesynbtatoM. Ha npoeKkTHO-pednekcBHOM YpOBHE
NPOEKTUPYET M3MEeHeHMe LpoBOI 06pa30BaTENbHON CUTYaLMN HA OCHOBE BbISIBMIEHHBIX 3aTPYAHEHWN.

Mpumep npumeHeHUs moaenu

[MpakTnyeckas peanusaums MOAeN BO3MOXHA B AMCLMNANHAX, CBA3AHHLIX C METOAMKOM 0By4eHus,
LUMPOBLIMU TEXHOMOTUAMU W NeJarornieckoi NpakTukon. byayLimn negaror NnpoekTUpyeT parMeHT 3aHATUS
C ucnonb3oBaHneM LMS, oHnanH-popMbl, MHTEPAKTUBHOMO TecTa MNW LPOBOIA JOCKK, NOCIE YEro aHanu-
31pyeT pe3ynbTaThl BbINONHEHUS 3a4aHns 0Byyarowmmmcs.

PednekcrBHas kapTa BKMOYAET LieNb 3aAaHuns, OCHOBaHWE Bbibopa LnhpOBOro MHCTPYMEHTA, BbIsB-
TNEHHble 3aTpyaHeHNs 0Byvatomxcsi, BO3MOXHbIE NMPUYMHBI OLLIMOOK, CBA3b 3aTPYAHEHUNA C COAEPKaHMEM,
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WHCTPYKUMEN, MHTepdencom unm obpaTHON CBA3bHO, a Takke Cnocobbl KOPPEKTUPOBKM LIMCHPOBOIO CLEHAPUS.
Takas paboTa nepeBoaMT pedriekcuio N3 hopManbHOrO camooTyeTa B NpodeccoHanbHoe AenCTBre: CTy-
[EHT He TOMbKO (hMKCUpyeT pesynbTaTt, HO M 060CHOBLIBAET N3MEHEHIE NESArornveckoro peLeHus.

3akntoyeHue

dopmMupoBaHme pedoriekCUBHOM KOMMETEHTHOCTM Byaywimx negaroros B LMPOBON cpede SBMSETCS
3HaYMMON 3aJaven NpoeccMoHanbHOro negarorndeckoro obpasosaHns. HegoctatouHo 06yuuThb CTyAEHTa
nonb30BaThCA NnaTopmMamut 1 SNEKTPOHHBIMU Pecypcamu; HeobxoaMMo pasBmBaTb CMOCOBHOCTbL MOHUMATb
neaarornyecknii CMbICi LIMPPOBLIX PELLEHUI, aHANU3UpoBaThb WX BNSHUE Ha y4ebHYI0 AeATENbHOCTb U KOp-
PEeKTMpOBaTb COOCTBEHHbIE AENCTBMS HA OCHOBE 0BPATHOM CBA3M.

MMpeanoxeHHas MOLENb BKITIOYAET KOMMOHEHTbI, KpUTEPUM, NOKa3aTenn U YpoBHU CHOPMUPOBAHHOCTM
pedhrekCMBHON KOMMETEHTHOCTU. Ee 1ncnonb30BaHne No3BOMNSET paccMaTpuBaTh LMAPOBYIO Cpedy He TOMbKO

KaK TEXHOIIOrMYeckoe NpOCTPaHCTBO, HO M KaK YCMOBME PasBUTUS MPOGECCHOHANBHOMO MbILLNeHNst By ayLLero
neparora.
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STUDENTS' FEEDBACK AS A PEDAGOGICAL
INSTRUMENT IN ESL CLASSES

KSENOFONTOVA ALINA ANDREEVNA

Assistant of the Department of IYKT
NUST MISIS

AHHoOTaumsa: B faHHOM CcTaTbe paccMaTpyBaeTCs nejarornyeckas porb CTyAeHYeckoi obpaTHOM CBA3W Ha
3aHATUSX MO aHIMUACKOMY A3bIKY Kak MHOCTpaHHOMY. ViccnefoBaHue noCBSALEHO TEOPETUYECKUM OCHOBaM
00y4eHns, OPUEHTUPOBAHHOMO Ha 0BpaTHYH CBSA3b, aHanM3y BIMSHWS CTyOEHYECKOM 0BpaTHOM CBS3N Ha
YCBOEHME fA3blKa, MOTMBALMIO 0BYYalOLLMXCS N B3aMMOAENCTBME B KNacce, a Takke NpaKTU4eckum cTpateru-
SIM MHTErpaumn obpaTHOW CBS3M B METOAMKY npenodaBaHus aHrmuidckoro. Ocoboe BHMMaHWe yaensieTcs
(hOpMUPYIOLLEEMY OLEHWUBAHWIO, CAMOPEryniMpyeMomy 0BYy4YeHWMO 1 KOMMYHUKATUBHOMY NOAXo4y B 06y4eHum
A3bIKy. B cTaTbe yTBEpXKOAETCH, UTO CTyAeHYeckas obpaTHas CBA3b BbICTYMAET HE TOMbKO Kak MeXaHu3m
OLIEHMBAHNS, HO U KaK neaaroryeckmin MHCTPYMEHT, CrocobCTBYIOWMA pasBUTII0 aBTOHOMUN 0ByYatoLLmMXCS,
pedrekCUBHOM NPaKTUKW 1 COBEPLUEHCTBOBAHMIO MPenoAaBaHus.

KnioyeBble cnoBa: MeToauka NpenofaBaHns aHrmMCKoro, obpartHas CBs3b, hOpMUPYIOLLEe OLIEHUBAHME,
NeAarornyecknii MIHCTPYMEHT, YCBOEHWE S3blka, KOMMYHUKATUBHA KOMMNETEHLMS.

CTYAEHYECKASI OBPATHAS CBA3b KAK MEOQATOrMYECKUA UHCTPYMEHT HA 3AHATUAX NO
AHTTIMUCKOMY A3bIKY KAK UHOCTPAHHOMY

KceHodoHTOBa AnuHa AHapeeBHa
accucteHTt kadpeapbl AKT
HUTY MUCKC

Abstract: The present article examines the pedagogical role of students’ feedback in English as a Second
Language (ESL) classes. The study explores the theoretical foundations of feedback-oriented instruction, ana-
lyzes the impact of student feedback on language acquisition, learner motivation, and classroom interaction,
and discusses practical strategies for integrating feedback into ESL pedagogy. Particular attention is paid to
formative assessment, self-regulated learning, and communicative language teaching. The article argues that
students’ feedback functions not only as an evaluative mechanism but also as a pedagogical instrument that
supports learner autonomy, reflective practice, and instructional improvement.

Keywords: ESL, feedback, formative assessment, pedagogical instrument, language acquisition, communica-
tive competence.

The effectiveness of English as a Second Language (ESL) instruction depends on a variety of pedagog-
ical factors, among which students’ feedback occupies a central position. In contemporary educational theory,
feedback is no longer viewed merely as a correction of mistakes; instead, it is interpreted as an interactive
pedagogical process that contributes to learning development, learner engagement, and instructional adapta-
tion. In ESL classrooms, where communication and interaction are fundamental components of language ac-
quisition, feedback becomes especially important.

Students’ feedback can be defined as information provided by learners regarding their understanding,
learning experience, classroom participation, and perceived effectiveness of instructional methods. Such feed-
back enables teachers to modify teaching strategies, identify learners’ difficulties, and create a more respon-

XVII INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU




23 ADVANCED SCIENCE

sive educational environment. According to John Hattie and Helen Timperley, feedback is among the most
powerful influences on learning achievement because it helps learners understand where they are, where they
are going, and how they can improve [1, p. 81].

The significance of feedback has increased in modern ESL education due to the growing emphasis on
learner-centered pedagogy and communicative competence. ESL teachers are expected not only to transmit
linguistic knowledge but also to facilitate students’ active participation in the learning process. Consequently,
students’ feedback serves as an important pedagogical instrument that supports dialogue between teachers
and learners.

Constructivist learning theory views knowledge as actively constructed through interaction, reflection,
and experience. Within this framework, feedback functions as a mediating tool that supports cognitive devel-
opment and knowledge construction. Vygotsky’s sociocultural theory emphasizes the importance of interaction
and scaffolding in language learning. Feedback provided during communicative activities allows learners to
operate within their zone of proximal development, gradually improving their linguistic competence.

In ESL classrooms, feedback supports learners in recognizing gaps between their current language per-
formance and target language norms. This process contributes to metacognitive awareness and self-regulated
learning. Nicol and Macfarlane-Dick argue that effective feedback encourages students to become autono-
mous learners capable of monitoring and evaluating their own progress [2, p. 200].

Feedback is closely related to formative assessment, which aims to improve learning during the instruc-
tional process rather than merely evaluate final outcomes. Black and Wiliam emphasize that formative as-
sessment significantly enhances student achievement because it provides continuous information about learn-
ing progress [3, p. 56].

In ESL instruction, formative assessment may include oral comments, peer review, self-assessment ac-
tivities, classroom discussions, reflective journals, and digital surveys. These forms of feedback create oppor-
tunities for teachers to adapt instruction according to learners’ needs.

The pedagogical value of feedback depends on its quality, timing, and specificity. Hattie and Timperley
identify four levels of feedback: task level, process level, self-regulation level, and self level. Among these,
process-oriented and self-regulation feedback are considered most effective because they promote deeper
learning strategies and learner independence [1, p. 95].

Students’ feedback in ESL classes can be classified into several categories:

1. Oral feedback — spontaneous comments, classroom discussions, and verbal reflections.

2. Written feedback — questionnaires, reflective essays, learning journals, and anonymous surveys.

3. Peer feedback - responses and evaluations provided by classmates during collaborative tasks.

4. Self-feedback — learners’ self-assessment of their language performance.

5. Digital feedback — online polls, learning management systems, and interactive applications.

Each type of feedback contributes differently to the learning process. Oral feedback promotes immedi-
ate interaction and clarification, whereas written feedback often provides more detailed reflection. Peer feed-
back supports collaborative learning and communicative competence, while self-feedback strengthens learner
autonomy.

Motivation is one of the key determinants of successful second language acquisition. Positive and con-
structive feedback can increase learners’ confidence and willingness to communicate in English. Conversely,
overly critical or vague feedback may reduce motivation and create language anxiety.

Research demonstrates that students are more engaged in ESL learning when they perceive feedback
as supportive and meaningful. Effective feedback should therefore be clear, specific, and focused on im-
provement rather than punishment. According to Dornyei, motivational teaching practices involve encouraging
learners’ self-confidence and creating positive classroom experiences [4, p. 100].

Feedback encourages reflective learning and self-regulation. Through self-assessment activities, learn-
ers identify their strengths and weaknesses and develop strategies for improvement. Nicol and Macfarlane-
Dick argue that feedback should not simply provide answers but should help students generate internal feed-
back mechanisms that support independent learning [2, p. 210].
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Students’ feedback provides teachers with valuable information about instructional effectiveness. By
analyzing learners’ responses, teachers can identify difficulties related to grammar explanation, vocabulary
instruction, speaking activities, or classroom management. For example, if students report difficulties under-
standing authentic listening materials, teachers may adjust the complexity of audio resources or introduce ad-
ditional scaffolding activities. Similarly, feedback about classroom participation may encourage instructors to
increase collaborative tasks or communicative exercises [5, p 413].

Interaction is central to second language acquisition. According to Long’s Interaction Hypothesis [6, p.
83], language development occurs through meaningful communication and negotiation of meaning. Students’
feedback supports interaction by encouraging dialogue between teachers and learners.

Interactive feedback strategies include:

+  classroom discussions;

+  peer editing sessions;

+  collaborative projects;

+  teacher-student conferences;

+ online discussion forums.

Such practices increase students’ communicative participation and create a more dynamic ESL envi-
ronment.

Digital technologies have transformed feedback practices in ESL education. Learning management sys-
tems, online quizzes, mobile applications, and artificial intelligence tools allow teachers to collect and analyze
feedback more efficiently.

Online platforms such as Google Classroom, Moodle, and Kahoot facilitate formative assessment and
real-time interaction. Digital feedback is particularly effective in blended and online ESL learning environments.
However, technological feedback systems should complement rather than replace interpersonal communica-
tion. Human interaction remains essential for emotional support, clarification, and communicative development
[7, p. 563].

Despite its pedagogical advantages, the implementation of students’ feedback in ESL education pre-
sents several challenges. In some educational cultures, students may hesitate to provide honest feedback due
to hierarchical teacher-student relationships. Learners may fear criticism, embarrassment, or negative evalua-
tion. Additionally, language proficiency limitations can prevent ESL students from expressing complex opinions
about their learning experience. Teachers should therefore create supportive environments that encourage
open communication.

Not all feedback accurately reflects instructional quality. Students’ evaluations may be influenced by
personal preferences, motivation levels, or assessment expectations. Consequently, teachers should analyze
feedback critically and combine it with other assessment methods.

Collecting, interpreting, and implementing feedback requires considerable time and effort. ESL teachers
often face heavy workloads, making systematic feedback analysis difficult. Nevertheless, even small-scale
feedback activities can significantly improve classroom effectiveness when applied consistently.

The analysis demonstrates that students’ feedback functions as a multidimensional pedagogical instru-
ment in ESL education. It supports language acquisition, learner motivation, classroom interaction, and in-
structional adaptation. Feedback also contributes to the development of learner autonomy and reflective
teaching practice.

The effectiveness of feedback depends largely on its pedagogical implementation. Constructive, timely,
and dialogic feedback promotes meaningful learning experiences and encourages students’ active participa-
tion in the educational process. Modern ESL pedagogy increasingly recognizes learners as active participants
rather than passive recipients of knowledge. In this context, students’ feedback becomes an essential compo-
nent of communicative and learner-centered instruction.

Future research may focus on digital feedback systems, intercultural aspects of feedback practices, and
the relationship between feedback literacy and language proficiency development.
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YIK614.2

NOBbILUEHUE MEQVLIMHCKOM IPAMOTHOCT
MALIVEHTOB B CAHATOPWW HA OCHOBE
NALWEHTOOPUEHTUPOBAHHOI0 NOAXO0MA

TEJIbLIOBA HAREXTIA BNTAZINMUPOBHA

acnupaHT
WHCcTUTyTa NuoiepcTBa 1 ynpasneHus 30paBooXpaHeHNEM

ABKCEHTbEBA MAPWA BNAAVMWPOBHA

A.M.H., npodeccop
BbICLUEN LIKOMbI YNpaBneHus 30paBooXpaHeHnem

TABYHWA HAHO HOPbEBHA

3aMecTuTeNb AMPEKTOpa
WHCcTUTyTa NnupepcTsa 1 ynpaBneHus 30paBooXpaHeHeM

KOBAJIEHKO ANEKCEH AHATOJTbEBIY

K.M.H., [MaBHbIi Bpay YHUBEPCUTETCKON KITMHNYECKOW BONbHULbI N5,

[OLEHT Kadpeapbl BOCCTAHOBUTENBHON MeANLMHBI, peabunutauum n KypopTonoru
®rAQY BO [Mepsbiit MTMY um. U.M. CeveHosa MuHsapasa Poccum
(CeveHoBckuMi YHMBEpCUTET)

AHHoTaums: Ha 6ase caHaTopusi «3BEHUTOPOS» YHUBEPCUTETCKOM KNHMYeckoi 6onbHULbl Ne5 CeyeHoBCko-
ro yHmBepcuteTa bbin NpoBeaeH OpraHn3aLyOHHBIA 3KCNEPUMEHT MO BHEAPEHMIO NaLUEHTOOPUEHTUPOBAHHON
nporpammbl 06y4YeHUst NALMEHTOB C LiENbIO NOBbILIEHNS MEOULMHCKOWM rPaMOTHOCTW. Ha nepsom aTane Bbl-
MOMHEHa OLEHKA YPOBHS MEAWLMHCKOW rpaMOTHOCTM 89 nmauneHTOB C UCNONb30BaHWEM afanTUPOBAHHOIO
onpocHuka Health Literacy Patient Survey (AHRQ), BbisiBUBLLAS BbIpaXeHHblE TPYAHOCTW B MOHUMAHUM Me-
AVLIMHCKON MHGOpMaLmn W 3anOMUHaHWM BpayebHbIX pekoMeHaaumnii. Ha 0CHOBaHWW MOMYyYeHHbIX LaHHbIX
Obina paspaboTraHa MHOrOYpOBHEBasi 0bpasoBaTenbHas nporpamma, BKMYaBLLas OLeHKy obpa3oBaTenbHbIX
noTpebHOCTEN NaLMEHTOB, y4acTe MEAMLMHCKOrO nepcoHana B (hOpMUPOBaHWMK MHAMBKAYaNbHON 0bpa3o-
BaTEMNbHON TPAEKTOPUM, MHAMBUAYAMNbHbIE KOHCYNbTALWUW, TPYNMOBbIE 3aHATUSA, NeYaTHble MaTepuansl 1 oby-
yarowme Buaeoponuku. MoBTOpHOE aHkeTUpoBaHWe 91 nauueHTa nocne BHEAPEHWS NporpamMmbl Mokasano
CTaTUCTUYECKN 3HAYMMOE YIyYLIEHWe nokasaTenen LOCTYMHOCTN MEAMLMHCKOM MHOopMaLmMu, NOHUMaHUS
peKOMeHZaLUut 1 1x 3anomMmuHanus. onyyeHHble pes3ynbTaTbl AEMOHCTPUPYIOT NEPCNEKTUBHOCTb BHEAPEHMS
NaLMeHTOOPUEHTMPOBAHHBIX 0Bpa30BaTeNbHbLIX NPOrpamMM B CUCTEMY CaHATOPHO-KYPOPTHOM peabunutavum
KaK MHCTPYMEHTA MOBbILLEHNS! MEAWLIMHCKOW PaMOTHOCTM NaLMEHTOB.

KnioyeBble cnoBa: kayectBO ¥ 6e30MacHOCTb MEOUUMHCKON AESTENbHOCTU, MEAMLMHCKAs rpamMOTHOCTb,
0byyeHne MauMeHTOB, MNALMEHTOOPUEHTUPOBAHHBIA MOOXOA, MeAUUMHCKas peabunurtaumus, caHaTopHO-
KyPOPTHOE NeyeHue.

IMPROVING PATIENT HEALTH LITERACY IN A SANATORIUM SETTING THROUGH A PATIENT-
CENTERED APPROACH
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Teltsova Nadezhda Viadimirovna,
Avxentyeva Maria Vladimirovna,
Gabuniya Nino Yuryevna,
Kovalenko Alexey Anatolyevich

Abstract: An organizational experiment aimed at implementing a patient-centered educational program to
improve health literacy was conducted at the Sanatorium «Zvenigorod» of University Clinical Hospital No. 5 of
Sechenov University. At the first stage, the level of health literacy was assessed in 89 patients using the
adapted Health Literacy Patient Survey (AHRQ), which revealed significant difficulties in understanding
medical information and remembering physicians’ recommendations. Based on the obtained data, a multilevel
educational program was developed, including assessment of patients’ educational needs, involvement of
medical staff in creating individualized educational pathways, individual consultations, group sessions, printed
educational materials, and video-based learning resources. A repeated survey of 91 patients after the
implementation of the program demonstrated statistically significant improvements in the accessibility of
medical information, understanding of recommendations, and retention of medical instructions. The obtained
results demonstrate the potential of implementing patient-centered educational programs in the system of
sanatorium and rehabilitation care as a tool for improving patient health literacy.

Key words: quality and safety of healthcare, health literacy, patient education, patient-centered approach,
medical rehabilitation, sanatorium treatment.

HW3kMin ypoBEHb MEOMLMHCKON TPaMOTHOCTU MaLMEHTOB paccMaTpuUBaETCs Kak OAMH M3 (hakTopos,
BNMAKOLLMX Ha Be30MacHOCTb MEeOULMHCKON MOMOLLYM, NPUBEPXKEHHOCTb JIEYEHWIO U CNOCOBHOCTL NaumMeHTa
yyacTBoBaTb B npolecce peabunutaumn. HegoctatoyHoe MOHUMaHWe MEAMLMHCKOM WHGopMaumuun, Crox-
HOCTb BOCMPUATUS Bpa4yebHbIX PEKOMEHZALNA N HU3Kas BOBMEYEHHOCTb NaLeHTa B NPOLECC NeyYeHns MoryT
NPMBOAUTL K OLIMOKAM MPU BbINOMHEHUM HA3HAYEHWA, CHUKEHUIO AEKTUBHOCTM Tepanun 1 YBEMUYEHWIO
pucka OCNOXHEHMN. [1-3]

Ocobyto akTyanbHOCTb npobnema npuobpeTaeT B CUCTEME MEAMLMHCKON peabunutauuu, roe 3Hauu-
TeNbHas YacTb pe3ynbTaTa 3aBMCUT OT aKTMBHOTO Y4acTWUst CaMoro nauueHTta. B To xe Bpems, B YCNOBMSX
caHaTopus NauMeHTbl ANUTENbHOE BPEMS HAaXOAATCs nof HabnoaeHeM MeauLMHCKOro nepcoHana — 3ava-
CTyt0 60nbLLe Hefenu — W, Kak NpaBuio, He UCMbITLIBAKT BbIPAXXEHHOTO OCTPOrO CTpecca, a Takke He Tpeby-
0T HEOTNOXHON MEeANLMHCKON MOMOLLM, YTO XapakTepHO A/ CTaLMOHAPHOTO NEeYeHUst, HO YTO crnocobCTByeT
Bonee ahdheKTMBHOMY BOCTIPUSATIIO MHADOPMALMK, BOBMEYEHHOCTM B 06pa30oBaTENbHbIA NpoLecc 1 opmu-
POBAHMIO HAaBbIKOB CAMOKOHTPONS.

Ha 6a3e caHaTopus «3BEHUropoa» YHUBEPCUTETCKON KNHMYECKOM 60nbHMLbI Ne5 CeyeHOBCKOro yHU-
BepcuTeTa Obifl NPOBEEH OpraHM3aLMOHHBI AKCMEPUMEHT, HanpaBNeHHbI Ha pa3paboTky 1 BHeAPEHWe na-
LMEHTOOPUEHTUPOBAHHON MOZENM 0ByYeHNs NaUMEHTOB B paMKax MeauLUMHCKON peabunuraumu.

Ha nepsom aTane Ans OLEHKU YPOBHS MEAMLMHCKOM rPaMOTHOCTW MCMOMb30Bancs afanTupoBaHHbIN
onpocHuk Health Literacy Patient Survey (AHRQ) [4]. B aBrycte 2024 roga B caHatopuu 6b1510 onpotueHo 89
NauWeHToB, NPOXOAMBLUMX MEMUUMHCKYIO peabunutaumo Mnn caHaTopHO-KYPOPTHOE neyeHune. B CTpykType
BbIBOpKM Npeobnaganu xeHwwmHb! (85%), a Takke nauWeHTbl CTapLLIMX BO3PACTHbIX rpynn.

[MepBUYHOE aHKETMPOBAHWE MPOLEMOHCTPUPOBANO HaMNuME BbIPAKEHHBIX CMOXHOCTEMW, CBA3AHHBIX C
BOCMPUSATIEM W UCMONb30BAHNEM MEANLMHCKON MHpopMaLmu. Tonbko 22% nauneHTOB ykasani, YTo MeauLmMH-
Ckie pabOTHWKM BCEraa Ui oYty Beerga 0ObACHAKT MHAOPMALWMIO MOHATHBIM A3bIKOM, TOrAa Kak 60MbLUMH-
CTBO PECMOHAEHTOB OTMEYarni HeOCTaTOMHY AOCTYNHOCTL 06bsACHEHUIA. Mpu aToM 83% naumeHToB coobuiu-
N, YTO Bpa4u PerynsipHo UCNOb3YKT CROXHYI MEAWULUMHCKYK0 TEPMWUHONOMAK, 3aTPYAHSIOLLYI0 NOHUMaHWe
pekomeHgauuin. Okono 83% pecnoHOeHTOB OTMeYarnu, YTo Mocre KOHCYNbTauuu He BCEraa nonHOCTLIO 3ano-
MWHaIT BpayebHble HasHayeHus. Tawke Obifo BbISBMEHO KpaHe HU3KOe WCMONMb30BaHWe BU3yasbHbIX W
HarnsgHbIX MaTeprUanoB npy B3auMoZencTBumM ¢ naupueHTamu: 96% OnpoLLEHHbIX COOBLLMMK, YTO NPaKTUYECKN
He CTarkuBanuch C UCMONb30BaHNEM CXeM, M300paKeHU UK BULEO NpK OBBACHEHUM NEYEHNS U MPOLeayp.
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Mo pesynbTatam MepBUYHOTO aHKeTUpOBaHWS Obina pa3paboTaHa nauMeHTOOPUEHTMPOBaHHAs MpPo-
rpaMmma 0by4YeHns NauMeHTOB, MHTETPUPOBAHHAS B CTAHLAPTHbIN anropuTM MEAULIMHCKON peabunurauuu B
caHaTopuu.

lMporpamMma CTpoWnack Ha NoaTanHom oLeHke 0bpasoBaTenbHbIX NOTPEBHOCTEN naLyeHTa 1 BKoYana
HECKONMbKO CBSI3aHHbIX 31EMEHTOB. Ha aTtane nocTynneHus nauueHTam npeanaranochb 3anofiHUTb aHKeTY,
HanpaBneHHY0 Ha BbISBNEHWE TEM, BbI3blBAKOWWMX HanbombLuve 3aTpyaHEHNUS UK uHTepec. B aHkeTy Obinm
BKIIOYEHbI BOMPOCHI, CBA3aHHbIE C MOHUMAHWEM AWarHo3a 1 NneyeHuns, npasuiamn npueMa nekapcTBEHHbIX
npenapaToB, U3N4ECKON aKTUBHOCTLH), NPOUIAKTUKON OCNOXKHEHUA, METOAAMW KOHTPONS GOnM, NpuHLK-
namu 340poBoro 06pasa Xu3HK, a Takke NpeanodTUTENbHBIMK (hopMaTamm NonyYeHns MHopMaLmn.

lMpakTnyeckas peanusaLus nepBoro atana nokasana, YTo caMoOLeHKa NaLyeHToOB He BCeraa no3Bons-
na obbeKTUBHO onpefenuTb peanbHble obpasoBaTenbHble AeduuynTbl. YacTb nayuMeHToB nepeoLleHnBana
COBCTBEHHbIN YPOBEHb 3HaHWIA, @ HEKOTOPbIE TEMbI, UMEIOLLME BaXXHOE 3Ha4eHne Ans 6e30nacHOCTW NeYeHus
W MEAMLMHCKON peabunntauum, He BOCIPUHAMANUCL NauyeHTamMm kak TpebytoLne AononHUTENbHOO 06CyX-
AEHMs.

B cBs3u ¢ aTum nporpamma Gbina AOMOMHEHa OLeHKoN 0bpa3oBaTenbHbIX NOTPEOHOCTEN CO CTOPOHBI
MeaULMHCKON cecTpbl. MeauUMHCKMA nepcoHan uKcMpoBan 0COOEHHOCTY BOCMPUATUS MHGOpMaLV naLu-
€HTOM, BKMOYas HapyLLeHWs Cryxa, 3peHns, namsTi, AMOLMOHanbHble BGapbepbl, YPOBEHb TPEBOXHOCTU U
MoTuBaLuu. [LONONHUTENBHO ONpesensnnch TeMbl, koTopble Tpebosanu 06s3aTenbHOr0 obeyxaeHns Hesa-
BMCMMO OT 3ampoca CaMoro nauueHTa, Hampumep, BOMPOChl IeKapCTBEHHOW Be30macHOCTH, NPoUNaKTUKuI
NafeHni, ynpasneHns 6onblo, UCMONb30BaHUS BCOMOraTeSbHbIX CPECTB NepeaBukeHns 1 NpodUIaKT1Ky
OCNOXHEHMN. Ha 0CHOBaHUM COMOCTaBIEHNS CAMOOLIEHKM NaLneHTa 1 NPpodeCccuoHanbHON OLEHKN MEANLMH-
CKOro nepcoHana opmupoBanach HAMBMAYyansHas obpasoBaTenbHas TpaekTopus NalmeHTa.

ObpasoaTenbHas nporpaMma BKIToYana HeCKOMNbKO hopMaToB B3aUMOAENCTBUSA C NauueHToB. Hou-
BMAyasbHble KOHCYNbTaLmMK C fleYallm BpayoM UCMonb30Banuck Ans obeyxaeHus ocobeHHocTen 3abonesa-
HWS, Leneit peabunutauuu, fanbHenWwnx pekoMeHgauuin nocrne BbIMUCKM 1 BOMPOCOB CaMOKOHTpons. [pyn-
MoBble 3aHATUSA NPOBOAWMINCE ANSA MALMEHTOB CO CXOXUMU AnarHo3amu w1 Obinv HanpaBneHbl He TOMbKO Ha
nepegayy MHGoOpMauuu, HO 1 Ha MOBbILLEHWE BOBMEYEHHOCTH MaLMEHTOB B NPOLECC BOCCTaHOBMEHMs. [lo-
MOMHUTENbHO BblAaBanMCh NevaTHble MaTepuasbl Ha NOHATHOM ANs NauueHTa s3bike ¢ UHgorpadukon. Ma-
Tepuanbl coaepxanu MHGopMauMo O npasunax npuema NeKkapCTBEHHbIX Mpenapartos, NpPOQUNaKTUKe
OCTOXHEHWNA, (h13N4EeCKOi aKTUBHOCTU 1 0COBEHHOCTSAX 06pa3a XW3HK Nocne 3aBepLUEHUs Kypca fTeYeHus.

OThenbHbIM HanpaBeHWeM CTano UCnonb3oBaHe obyyarowmx Bugeomatepumarnos. Ha calite caHaTo-
pus 6bin co3aaH pasgen «Llkona 340poBbs», BKIHOYAOLWMIA BUAEOPONMKM MO Hambonee BOCTPEOOBAHHbLIM
TemMaMm: 3abonesaHusi cepaeyHo-CoCyaAUCTON CUCTeMbI, 3aboneBaHus ONOpPHO-ABUraTensHOro annapara, Me-
TOAb! penakcauuy, ApixaTenbHble TEXHUKW, (hU3nYeckast akTUBHOCTb, MUTAHME U TUTMeHa cHa. Micnonb3oBaHue
BMAeoMaTepuanos Mo3BOMsAN0 nauueHTam BO3BpaLlaTbCs K MHGopMauuv nocne 3aBeplueHnst obyyeHus u
nocre BbIMUCKM U3 CaHaTOpKS.

OuHarnbHbIM 3Tanom nporpammbl 6bIN0 BHEAPEHWE aHKeTbl 0BPaTHOM CBA3M, 3an0NHAEMON Npy BbINUC-
ke. AHKeTa BKMoYana Bonpockl 0 Hanbonee nomnesHbIX U UHTEPECHBLIX TeMax 0BYy4YeHUs, AOCTYMHOCTY Nogaym
WH(OpMaLMK, YAOBMNETBOPEHHOCTW MOMHOTON OOBACHEHWA CO CTOPOHbI Bpayen U CPEOHEro MeaMLMHCKOro
nepcoHana, a Takke obuieit oLeHke 06pa3oBaTenbHbIX MEPONPUATUIA. MCnonb3oBaHWe AaHHOMO MHCTPYMEHTa
NO3BOMUIO OLEHUTb HE TOMBKO caM (haKT y4acTust NaLMEHTOB B OBYYEeHWUN, HO 1 NPaKTUYECKYK 3HAYMMOCTb
NONy4YeHHON MHOpPMaLMK NS NaLWUeHTOB.

lMocne 3aBepLUeHWs aTana BHeApEHUs nporpamMmbl bbina npoBegeHa NOBTOPHAS OLEHKa YPOBHS Meau-
LIMHCKOW rPaMOTHOCTU MaLyeHTOB CaHATOPUS C UCMOMb30BAHMEM TOrO Xe WHCTPYMEHTA, KOTOPbIA NPUMEHSSI-
CA Ha UCXOOHOM 3Tane uccnefosaHus. [OBTOPHOE aHKETUPOBaHWE NPOBOAWIIOCH NPW BbINUCKE NaLMEHTOB,
NpoLLeAWuX NOSHbIA LMK obpa3oBaTernbHbIX MeponpuaTuin. B asrycte 2025 roga 6bin onpoleH 91 nayueHT.
XapaktepHble 0COGEHHOCTU BbIBOPKM OTHOCUTENBHO NpeobrnafaHnin KEHCKON ayauTopun W cTapluei BO3-
PaCTHOW rpynnbl COXPaHUIUCh.

[MoBTOpHOE aHKETUPOBaHWE Nocne BHeApeHUs obpa3oBaTenbHON NPorpaMMbl NOKa3ano NonoXuTesb-
HYI0 AMHaMUKKY no BOMbLUMHCTBY UCCnedyeMblx nokasatenen. [lons nauueHToB, ykasaBLUMX, YTO Bpaun 06b-
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SCHSIOT UH(OPMALMIO MOHATHBIM A3bIKOM, yBennuunack 4o 95% (x%(3)=9,93; p=0,019). Tonbko 17% nauueH-
TOB COOBLMMN, YTO MeaULMHCKNE PabOTHUKM MPOAOITKAIOT YacTO WCMOMb30BaTh CROXHY MEOULMHCKYHO
TEPMUHOMOMMIO, TOrAa Kak BONMbLIMHCTBO PECNOHAEHTOB OTMEYanu 3Ha4YnUTeNbHOE MOBbILLEHNE JOCTYNHOCTM
KommyHuKaumm (x?(3)=82,34; p<0,001). CyLLecTBEHHO N3MEHUNCS NOAXOZ K UCMOMNb30BaHMIO BU3yarbHbIX Ma-
Tepuanos: 96% nauWeHTOB OTMETWUN, YTO BPauM Havanu perynspHo 1Cnonb3oBaTb CXeMbl, M30BpaxeHus 1
ApYyrvie HarnsaHble matepuanbl npu 06bscHeHUN pekomeHaauni u npoueayp (x3(3)=153,18; p<0,001). Konu-
4eCTBO NaLMEHTOB, KOTOPbLIM NPUXOANUSIOCH LONOMHUTENBHO UCKaTb UHOPMaLMo O 3aboneBaHUK Unn neye-
HWK NOCNe KOHCYMbTaLWW, CHU3UIMOCh: TOMbKO 25% PecnoH4eHTOB COOBLLMNN, YTO AenarT 3T0 YacTo, Toraa
Kak [0 BHEAPEHUs mporpaMmbl nofobHas cutyaums Habnoganack y GonblwnHCTBa naumeHToB (x3(2)=41,24;
p<0,001). Ynyywunucb nokasatenu 3anoMuHaHus pekomenpaumin: 83% nauueHToB COOBLLMAM, YTO pemKo
WNW NPaKTUYECKM HUKOTAA He 3abbIBatOT Ha3Ha4YeHWs Bpaya nocne KoHcynbTauum (x3(2)=79,49; p<0,001).

MMony4eHHble pesynbTaTbl 4EMOHCTPUPYIOT, YTO CUCTEMHOE ODy4eHWe nauyeHTOB MOXET paccMaTpu-
BaTbCS KaK BaXHbI 3eMEHT NaLMeHTOOPUEHTUPOBAHHOTO NMOAX0Aa W MOBbILEHNS 6e30MacHOCT MeanuLnH-
CKOM NOMOLLY.

BaxHbIM pe3ynbTaToM OpraHu3aLoHHOrO KCNepuMEHTa CTarno U3MeHeHue nogxogda k obpasosartesib-
HOM noaaepxKe naumeHToB. ECnv Ha nepBOM aTane akUeHT Aenancs NpenMyLLeCTBEHHO Ha 3anpocax Camoro
nauueHTa, To B JanbHenwem obpasoBaTtenbHas TpaekTopus hopMmnpoBanach Ha OCHOBaHWW COMETaHMS Ca-
MOOLIEHKM NaLneHTa 1 NpothecCoHanbHOTO MHEHUS MEAULIMHCKOTO NepcoHana.

Ocobyto ponb chirpano UCnonb3oBaHWe pasnnyHbIx GopmaToB 06yyeHus. MHamBMayanbHble KOHCYb-
TauMM NO3BONANM aganTMpOBaTh MHPOPMALMIO NS KOHKPETHOTO NALMEHTa, rpynnoBble 3aHATUS NOBbILIAMNM
MOTWBaLMIO, @ BUAeoMatepuassl obecneymBani BO3MOXHOCTb NOBTOPHOTO 06paLleHns K MHdopmaLmmn nocne
BbIMMCKY.

CaHaTopHO-KypOpTHast OpraHu3aums okasanacb 6maronpusTHON cpefoit Ans peanusauum obpa3osa-
TeMNbHbIX MeponpuaTUA brarogaps AnUTeNbHOCTM NpebblBaHUs NaLMEHTOB, CTabUNbHOMY COCTOSIHUIO U BO3-
MOXHOCTW MOCTENEHHOrO BOBEYEHMS NALMEHTOB B 06pa3oBaTeNbHbIi NpoLece.

PesynbTaTbl OpraHN3aLWMOHHOTO SKCNEepPUMEHTa nokasarnu, YTo BHeapeHue nalyneHTO0pPUEHTUPOBAHHON
nporpammbl 0By4eHNs NALMEHTOB B YCMOBUSX CaHAaTOPUst cNOCOOCTBYET NOBLILIEHWIO AOCTYNHOCTM U MOHSAT-
HOCTW MEAMLIMHCKOM MHEPOPMALIMM 1 YIYYLLEHNIO 3aNOMUHAHUS BpayebHbIX pekoMeHaaLu.

MMonyyeHHble LaHHble CBUAETENbCTBYIOT O NEPCrEeKTUBHOCTY LanbHENLEro passutus obpasoBatesb-
HbIX NPOrpaMM B CUCTEME MEAMULIMHCKOM peabunuTtaummy 1 CaHaTOPHO-KYPOPTHOTO NEYEHNs KaK OAHOrO M3 UH-
CTPYMEHTOB MNOBbILLEHUS MEAULIMHCKOM IPaMOTHOCTU 1 6e30MacHOCTY MEAULIMHCKOWM MOMOLLM.
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NAPO/IOHTONATOTEHBI | NOPAIKA:
b0OTMYECKAA XAPAKTEPUCTUKA W POJIb B
PASBUTN NAPOIOHTUTA

AHTOHOBA [JAPbA AJIEKCEEBHA
HAMWUBAP ®UAH XADU3 Kbl3bl

CTYLEHTbI
®Ir60Y BO «CeBepHblit rocyaapCTBEHHbIN MEAULMHCKU YHUBEPCUTET
MuHucTepcTBa 3apaBooxpaHeHusiPoccumnckon degepaiimm

HayuHbIii pykogodumens: lMucapesa CeemnaHa HukonaeeHa
cmapwuti npeno0agamerib

@I'60Y BO «CesepHblli 20cydapcmeeHHb Il MeOUYUHCKUL yHUgepcumemy
MuHucmepcmea 30pasooxpaHHusiPoccutickol ®edepayuu

AHHOTauMA. B [aHHOI cTaTbe paccMaTpuBatoTCA COBPEMEHHblE AaHHble O napofoHTonaTtoreHax | Tuna
(Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans, Tannerella forsythia) kak Begywmx
9TUONOrNYECKUX (haKTOpax pPasBUTUS XPOHWUYECKOTO MapoaoHTuTa. MogpobHO oxapakTepun3oBaHbl (hakTopb
BMPYNEHTHOCTW 3TUX MWKPOOPraHW3MoB — (OUMBPWM, TMHIUNaWHbI, NUNononucaxapua, NenkoToKCUH, Mem-
OpaHHble Ny3bipbky, kancyna, S-cnon u apyrue, obecneynsarowme aaresnto, MHBa3mio, YKIIOHEHNE OT UMMYH-
HOro OTBETA W AECTPYKUMIO TKaHe! napofgoHTa. PaccMoTpeHa ponb 6akTepuit «kpacHOro Komnrekcay B pam-
Kax MOAENM NonMMUKpoBHOM cuHeprum 1 aucbnosa (PSD), a Takke COBPEMEHHBIE MOMEKYNSPHbIE METOAbI UX
pnarHoctukn — MLP B peanbHom BpeMeHu, cekBeHnposanme 16S pPHK, NGS, LAMP. OtgensHoe BHUMaHue
yAENeHO KIMHWYECKOMY 3HAYeHMI0 NapofoHTonaToreHoB | nopsgka u npobrneme aHTUOUOTUKOPE3UCTEHTHO-
CTM Mukpobuoma nonoctu pra. [MoHMMaHWe OMONOrMYecKUX XapaKTEPUCTUK 3TWX BO3DyauTenenm m wux
MEXMUKPODHBIX B3aUMOLENCTBUN He0bXxoauMo Ans pa3paboTkm ahdeKTUBHLIX CTpaTErMin NEPCOHANNU3NPO-
BaHHOW 1arHOCTUKM, NeYeHUs N NPOCUNaKTUKN NapOJOHTUTA.

KntoueBble cnoBa: napogoHTWUT, napogoHTonaToreHsl | Tuna, Porphyromonas gingivalis, Aggregatibacter
actinomycetemcomitans, Tannerella forsythia, kpacHbln koMnnekc, akTopbl BUPYNEHTHOCTH, AncbMo3, nonu-
MWKpPOGHasi CUHEPTUS, MONEKyNsSipHas AUarHoCTHKa, aHTMOUOTUKOPE3NCTEHTHOCTb.

PERIODONTOPATHOGENS OF THE FIRST ORDER: BIOLOGICAL CHARACTERISTICS AND ROLE IN
THE DEVELOPMENT OF PERIODONTITIS

Antonova Darya Alekseevna,
Namivar Fidan Khafiz kyzy

Scientific adviser: Svetlana Nikolaevna Pisareva

Abstract. This review presents current data on type | periodontal pathogens (Porphyromonas gingivalis, Ag-
gregatibacter actinomycetemcomitans, Tannerella forsythia) as the leading etiological factors in the develop-
ment of chronic periodontitis. The virulence factors of these microorganisms, such as fimbriae, gingipaines,
lipopolysaccharide, leukotoxin, membrane vesicles, capsule, S—layer, and others that ensure adhesion, inva-
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sion, evasion of the immune response, and destruction of periodontal tissues, are described in detail. The role
of the "red complex" bacteria in the framework of the polymicrobial synergy and dysbiosis (PSD) model is con-
sidered, as well as modern molecular diagnostic methods — real-time PCR, 16S rRNA sequencing, NGS,
LAMP. Special attention is paid to the clinical significance of first-order periodontopathogens and the problem
of antibiotic resistance in the oral microbiome. Understanding the biological characteristics of these pathogens
and their intermicrobial interactions is necessary to develop effective strategies for personalized diagnosis,
treatment, and prevention of periodontitis.

Keywords: periodontitis, type | periodontopathogens, Porphyromonas gingivalis, Aggregatibacter actinomy-
cetemcomitans, Tannerella forsythia, red complex, virulence factors, dysbiosis, polymicrobial synergy, molecu-
lar diagnostics, antibiotic resistance.

1. Knaceudpukaums n onpegenexve

B 1998 rogy S.S. Socransky 1 coaBT. NpeanoXunu KoHUenuumio baktepuanbHbIX KOMNNEKCOB, pasaenvs
MWUKpPOOpraHunambl 3y6HOro Hanéta Ha rpynnbl N0 LBETaM: XENTbli, 3eNEHbIN, (IMONETOBbIA, OpPaHXEBLIN U
kpacHbld [1, 2]. MapogoHTonaToreHsl | nopsigka (MnWM «KpacHbIM KOMMAEKC») BKMoyatoT Porphyromonas
gingivalis, Treponema denticola u Tannerella forsythia, a Takke Aggregatibacter actinomycetemcomitans (no-
CRefHWiA MHorda OTHOCAT K (OMONETOBOMY KOMMIIEKCY, HO MO NATOreHHOCTH OH COMOCTaBUM C KpacHbIM). OTu
BakTepun 06rnagaloT yHUKanbHbIMM (DaKTOpami BUPYNEHTHOCTW, MO3BOMSIOWMMIA UM NPOHUKATL B TKAHW,
YKMOHSATHCS OT MMMYHHOTO OTBETA Y BbI3bIBaTb AECTPYKLMIO KOCTHON TKaHMW.

[MapopoHTonaToreHsl | nopsigka — GakTepuun, cnocobHble CaMOCTOSTESBHO UMK B accoumaLmmn Bbi3bl-
BaTb ObICTPOE NporpeccupoBaHne napopoHTUTa. OHW XapaKTepuayTcs:

HanMyMeM BHYTPUKNETOYHON (DOPMbI KM3HU (MOTYT COXPaHATLCS B ANUTENUMN LECEH);

NPOAYKLMEN MOLLHBIX NPOTEeas U TOKCUHOB;

CNOCOBHOCTBIO NOAABNATL MECTHBIA UMMYHUTET.

MapopoHTonatoreHsl |l nopsiaka (Hanpumep, Prevotella intermedia, Fusobacterium nucleatum) urpatot
BCMOMOraTernbHyt ponb, Co3aaBasi YCroBus Ans KoroHu3aumm bonee arpeccuBHbIX BUAOB [1, 2, 5].

3. OcHoBHble napofoHTONaToreHs! | TMNa

3.1. Porphyromonas gingivalis (P. gingivalis)

Ob6Lwas xapakTepucTuka:

pamoTpuuaTenbHblid 06nMUraTHbIN aHadpob, HEemoABMXKHAs nanovka. JTO  «KMYEBOW MaTOreH»
(keystone pathogen), KOTOpbI B HU3KNX KOHLEHTPaLMSX CNOCOOEH nepenporpaMMMpoBaTh MMMYHHbIN OTBET
X0351Ha, Bbli3blBas AMcbros Bcero MukpobHoro coobuectsa [1, 2, 6].

OCHOBHble (PaKTOpPbl BUPYNIEHTHOCTY:

OuMBpUM — HUTEBMAHBIE CTPYKTYpbl Ha MOBEPXHOCTU BakTepuu, obecneynBaroLe NpUKpenneHue
(agresuo) k anuTenuio AéceH n Kk apyrum 6aktepusm. B onbiTax in vitro nokasaHa ux ponb B aareani, KOnoHu-
3aLuun 1 OecTpyKuUm TKaHen napogoHTa. dumbpum Takke UHOYLMPYOT NPOHUKHOBEHWE GaKTepumn BHYTPb Kne-
TOK X035IMHa (MHBA3N).

MmHrMnanHbl (Rgp 1 Kgp) — LMCTEMHOBbIE NpOTEasbl, KOTOPbIE pacLLennsioT Benku COeaMHUTENBHOMN
TKaHU (konnareH, (MOPOHEKTUH, NMaMUHWH) U CbIBOPOTOUHbIE ONCOHMHBI (IgG, C3b). OHu Takke paspyLiatoT
WMMYHOrMOBYNWHbI, MHAKTUBUPYIOT WM aKTUBMPYIOT KOMMOHEHTbI CUCTEMbI KOMMNEMEHTA, AECTPYKTUPYHT
LMTOKMHBI U XEMOKWHbI, PACLLENNSOT NOBEPXHOCTHbIE PeLenTopbl NENKOLNTOB 1 paspyLualT aHTubakTepu-
anbHble nentuabl. briarogaps aToMy BakTepust YKNOHSETCA OT (paroLMTo3a 1 NonyyaeT nuTaTtenbHble Belle-
CTBA (FeMWH W NOHbI Xenesa u3 6enkos X03anHa).

Nunononucaxapug (JIMNC) — KOMNOHEHT HapyHOM MembBpaHbl rpamoTpulaTenbHbix baktepuir. JIMNC P.
gingivalis He cogepxuT renTo3 (UK COLEPXMT UX O4EHb Maso), Ero XupHble KUCMOTbI Bonee AnnHHbIE W pas-
BETBMEHHbIE, U OH MeHee ToKcu4eH no cpasHeHuto ¢ JIMC aHTepobakTepuit. OH He CTUMYNUPYET IKCMPECCHUIO
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SHAOTeNManbHbIMM KneTkamn E-cenektuHa, a nogaBnsieT ero akcnpeccuto, ctumynuposanHyto JIMC apyrmx
Baktepuir. Mpu atom JIMC aktmempyeT Tonn-nogobHble peuentopsl 4 Tvna (TLR4) Ha kneTkax UMMYHHOW Cu-
CTEMbI, 3anyckas kackag npoBocrnanuTenbHbix uuTokmHoB (IL-1B, TNF-a, IL-6), uto npuBoauT K pe3opbumm
(pa3spyLUeHuto) anbBeonspHoit koctu [1, 2].

[My3blpbku (BE3VKYMbI) HApyXHOW MembBpaHbl — 06pasyloTcs B pes3ynbTaTe BbINSYNBaAHUS HaPYXHOW
MeM6paHbl 1 copepkat npoteasbl, JINC, remarrnioTMHUHBI, @ Takke 3aXBaveHHble KOMMOHEHTbI NEPUNIasMbl.
Ha nosepxHocTu Be3ukyn P. gingivalis Haxogatcs qumbpuu. My3blpbki YHaCTBYHOT B CBA3bIBAHUM C 3pUTPO-
LuTamu, apyrummn BakTepusimm 1 NOBEPXHOCTBIO rMapoKcuanaTuTa, arpervpytot TpombouuTsl. Mpegnonararot,
4TO OHM aAPECHO AOCTABNSOT PAKTOPbI BUPYNEHTHOCTM K KNETKaM-MULLEHSIM, MPOHUKAs B MeCTa, HegocTyn-
Hble 4N Lenoi 6akTepuanbHo KneTku.

lMonvcaxapupHas kancyna — pasnuyatoT 6 ceposapoB kancyn P. gingivalis. VHkancynupoBaHHble
LUTaMMbl N0X0 haroLMTUPYTCS, NOITOMY Kancysly CYUTAKOT BaXHbIM (hakTOPOM BUPYMEHTHOCTU. Hanuune
Kancyrbl KOppenupyeT ¢ NaToreHHOCTbIo Ans NabopaTopHbIX XKUBOTHBIX; BUPYNEHTHOCTb pasfinyaeTcs B 3a-
BMCUMOCTU OT CepoTuna Kancynbl. MonucaxapuaHbiii cno MoxeT ckpbiBaTh JINC, n3meHss Tem cambiM ero
aKTUBHOCTb.

['eMarrnioTUHUHBL — Y4acTBYIOT B npukpenneHny P. gingivalis K KneTkam xo3suHa (SHZoTenuouuTam,
aputpouutam). MemarrnioTUHUpyoLWas akTuBHoOCTb onpegensetca JINC KneTouyHon CTeHKU, unugamu Ha no-
BEPXHOCTY KNETKW, COOTBETCTBYHOLLMMM JOMEHAMM NPOTea3 U Monekynamm cneyudguyeckux 6enxos.

3.2. Aggregatibacter actinomycetemcomitans (A. actinomycetemcomitans)

Ob6Las xapakTepucTuka:

pamoTpuuaTentHbli hakynbTaTUBHbLIN aHadpob. CuMTaeTcst OCHOBHLIM 3TUONOMMYECKM areHTOM no-
Kanu3oBaHHOrO arpeccMBHOTO NapogoHTUTa (0COBEHHO Y MOAPOCTKOB M MOMOABIX Noden). BeTpevaeTcs pexe
NpW XPOHUYECKOM NapogoHTuTe [1, 7].

KrtoueBble akTopbl BUPYNEHTHOCTH:

NenkoTokeunH (LtxA) — Bernok, koTopblii cea3biBaeTcs ¢ uHTerpuHom CD11a/CD18 Ha noBepxHoCTH no-
NIMMOPCPHOSAEPHBIX NENKOLMTOB M MOHOLMTOB YesioBeka, Bbl3blBas UX KUMMWHE (rMbenb), YCKOPSIET NU3nC
MOHOLMTOB, akTUBMPYS Kacnasy-1. B HU3KMX [03aX MHAYLMPYET AerpaHynsauuio HeTpogurioB ¢ nocreayto-
MM BbIAENEHNEM U aKTMBALMEN MATPUKCHOM MeTannonpoTenHasbl-8 (MMP-8) n cekpeumto aktueHOM dhop-
MblI IL-1[. BbiCOKMe [03bl NEMKOTOKCHHA BbI3bIBAIOT 06pa30BaHMe nop M NIM3NC KNEeToK. 3TO NO3BONSET bakTe-
pun n3beratb harounTosa. BeicokonenkoTokcuuecknint knoH JP2 ocobeHHO accounmpoBaH C arpeCcCuBHbIMM
hopmamu.

TepmonaburbHbIi roNOTOKCUH (TOKCUH NeTanbHoro HabyxaHus Knetku) — cnocobeTByeT HabyxaHuto 1
OCTaHOBKE XM3HEHHOrO LiKNa 3yKapuoTUYECKMX KNETOK, NEPECTPOMKE UX aKTUHA W anonTo3y, O4HaKo NposiB-
TIEHNE ero aKTMBHOCTY 3aBUCUT OT TWUNA U3Y4aeMbIX KIETOK.

e Jlunononucaxapug  (JINC) —  coctaBnser  75%  KNeToyHOW  noBepxHocTM  A.
actinomycetemcomitans. O-nonucaxapugHblii kKOMNoHeHT JIMNC ABNSeTCS OCHOBHBIM aHTUTEHOM, CTUMYMUPY-
tOLLIMM UMMYHHBI OTBET X035IMHa. B cooTBETCTBMM CO CTpoeHneM O-nonucaxapuga BblensoTt 6 cepoTmnos:
a, b, c,d,e, f. Cepotnn b accoummpoBaH ¢ arpeccuBHbIMM (POpMamMit NAPOAOHTUTA; CEPOTUN C JOMUHMPYET B
BonbLWKHCTBE Nonynsauun. [2, 7].

e  benku, casbiBatowme Fc-parmeHT aHTuTen (baktepuancHble Fe-pelenTtopsbl) — Bblaensiemble unm
CBSA3aHHbIE C KETKOM Benku, cnocobHble CBA3bIBATLCS C FC-(hparMeHTOM MMMYHOTNOBYNMHOB. TeM cambIM OHU
MOrYT KOHKYpPUpPOBaTb C NONMMOPHOSAEPHBIMU NeKoLmUTaMn 3a Fe-(parMeHTbl 1 yrHeTaTb (aroumTos.

e  MembBpaHHble Ny3bipbkM — BbICTYNAOWMe y4acTkm noepxHocTn A. actinomycetemcomitans, siB-
NAWMECs 0cTaTKaMW COEANHEHUS KNETOK UMK pesynbTaToM BbinsumBaHus Ux membpaH. borblioe konuye-
CTBO My3bIPbKOB BbIAENSETCS B OKPYXaloLLyto cpeay. MoMUMO NEnKoTOKCUHA, BE3WKYIbl CoaepXaT SHAOTOK-
CMH C KOCTHO-PE30pOTUBHOM aKTUBHOCTbIO, @ Takke akTMHOBaLMNNWH (bakTepuoLmH).

e  BHEKNeTouYHbIN IMUKONPOTEUH — Ha NMOBEPXHOCTW HEKOTOPbIX LITAMMOB UMEETCS BHEKNETOYHbIN
amophHbI MaTepuarn, KOTopbIi B BUAE MaTpUKCa OKyTbIBAET CMexHble kneTku. OH umeeT Genkosyio Npupo-
oy, obnagaet aare3nBHbIMA CBOUCTBAMU W KOCTHO-PE30POTUBHOM aKTUBHOCTBIO.
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e [IpoTeasbl — aKTMBHOCTb TPUMCUHONOLOBHbIX NPOTEA3 KOpPPENMpyeT C KIMHUYECKUMMU NapameT-
pamu napogoHTuTa. OHK paclyennsioT konnareH, pubpoHekTuH, IgG, CbiIBOPOTOYHBINA (HO HE CEKPETOPHBIN)
IgA, IgM in vitro.

3.3. Tannerella forsythia (T. forsythia)

Obwlas xapaKkrepucTuka:

pamoTpuuaTenbHbin 0BnuraTHbIN aHaspob, TPYAHO KynbTUBMPYEMbIN. VIMEET yHWKanbHbIN NoBepX-
HOCTHbIN S-Cnow (KpucTannuyecknin 6enkoBbIid NOKPOB) U cuctemy cekpeuun TISS [1, 8].

daKTOpb! BUPYNEHTHOCTH:

e  S-cnow (rnukonpoTemnHbl TfSA n TfsB) — 3awwmiiaet bakteputo 0T pacrnosHaBaHUs UMMYHHOW Cu-
CTEMOW M KOMMNAEMEHTA, a Takke CrocobCTBYET aaresuu.

e Cuamupasa — (hepmeHT, OTLLENNSIOWMA CUanoBble KUCMOTbI OT FAIMKOMPOTEMHOB XO3AMHA, YTO
obreryaet KOfOHW3aLMIO.

e KLIKK-nenTtuaassl — ceMencTBO NpoTeas, pa3pyLiatLyyx KonnareH, anactH u apyrue 6enku co-
eauHuTensHon TkaHu. T. forsythia Takke cnocobHa MHAyUMpoBaTh anonTo3 (Mporpammupyemyto rubens) anu-
TenuasnbHbIX KneTok [1, 8].

4. Porb B natoreHese napofoHTATa

CerogHs NapofoOHTUT paccMaTPUBAETCA He Kak Kraccuyeckast MHEKLMS, Bbi3biBaemMast OAHUM BO30Y-
QuTEneM, a kak gucbuoTtudeckoe 3aborneBaHue, BO3HWKAOLLEE B pe3ynbTaTe HapyLeHns 6anaHca BCero Muk-
pobHoro coobuyectsa. OcHOBHas modenb — noMMukpobHas cuHeprua u gucbuos (PSD) [5, 9]. CornacHo
3TON Moaenu:

1. WHuumaums: HapyleHne rurveHbl BEAET K HakonneHuto 6uonnéHkn. KommeHcanbHble Baktepum
(CTPENTOKOKKM, aKTUHOMULIETBI) CO3LatoT cpedy, BnaronpuaTHY0 AN pocTa OpaHXeBOro M KPacHOro Kom-
NNEKCoB.

2. Knouesas ponb P. gingivalis: [Jaxe B Hebonbwom konnyectse P. gingivalis nogasnsetr TLR-4 u
HapyLLaeT CUrHanbHble MyTW, CHUXKas CMOCOBHOCTb MMMYHHON CUCTEMBI KOHTPONMPOBaTh Apyrue Baktepuu.
310 npuBoauT Kk pocty natoreHoB (T. forsythia, T. denticola) n cHkeHno pasHoobpa3ns MUKPOBUOTHI.

3. CuHeprua: B nonuMmukpobHoM 6uONNEHKe napofoHTOMaToreHbl 0BMeHMBaKTCs MeTabonutamm
(Hanpumep, T. denticola npon3BoauT sHTapHYto kucnoty Ans P. gingivalis) u ycunueaioT BUPYNEHTHOCTb Apyr
apyra. Koarperauus (MexbaktepuansHoe csisbiBaHue) ¢ F. nucleatum (baktepus-mocT) cnocobeTByeT Kono-
HW3auum rny6okux kapmaHos [1, 5].

4. [lectpykums TkaHen: BbicBoBOXOaEMbIE TOKCUHBI M NPOTEA3bl Pa3pyLUAKT INUTENNUIA, COEANHUTENb-
HYI0 TKaHb M KOCTb. BOCManuTenbHbIN 3KCCydaT CTAHOBUTCA MCTOYHUKOM MWUTAHUS ANS NPOTEONUTUYECKMX
BakTepuir, 3amblkasi TOPOYHBINA Kpyr [1, 3].

5. CoBpeMeHHble MeTOb! ANarHOCTUK

TpaguumMoHHOe KyNbTUBMPOBaHWE MapOAOHTONATOreHOB MarnoaddeKTUBHO, TaK kak BOMbLUMHCTBO 13
HWX — CTpOrMe aHaapobbl, TpeboBaTeNbHbI K NUTaTeNbHLIM cpedam, a T. forsythia u HekoTopble WTaMmbl P.
gingivalis pacTyT kpailHe MeAneHHO Unu He KynbTuBMpYoTCS BoBCE [1]. M03TOMY B KNMHUYECKOM NpakTUKe W
uccnefoBaHUsX UCNosb3YKT MOMNEKYNSPHbIE METOABI:

e [IUP B peanbHom Bpemenm (MLP-PB) — «3onoToi cTaHgapT». 103BONSET 3@ HECKOMBKO 4YacoB
BbISBUTb Aaxe eanHudHble konun [HK natoreHa, onpefenutb ero KonmM4ecTBo U TUTP. Mcnonb3ytoTes kom-
Mepyeckune Habopebl («IMapogoHToCkpuHy, «[deHTodnop») 1, 4].

e  CekBeHupoBaHue reHa 16S pPHK — uaeHtudmumpyet Bce Buabl 6aktepuin B 0bpasue, BKtoYas
HEKYNbTUBMUPYEMbIE U HEU3BECTHbIE. [TOMOraeT aHanM3npoBaTb CTPYKTYpY MUKpobroma.

e NGS (cekBeHMpoBaHME HOBOIO MOKONEHWS) — MO3BOMSIET NPOYMTATb MUNIIMOHBI NOCNeA0BaTE N b-
HocTei AHK, 4to 0aéT NOMHy KapTUHY MUMKPOBMOMA 1 ero reHeTUYECKOro NoTeHUMana (BKIYas reHbl pesu-
cTeHTHOCTH) [1].
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e LAMP (u30Tepmuyeckas netnesas amnandukaums) — ObICTpbIn METOA, HE TPEBYHOLMIA JOPOroro
obopynoBaHus. MoxeT MCnonb30BaTbC HEMOCPEACTBEHHO B CTOMATONOMMYECKOM KMWHWKE NS 3KCmpecc-
AnarHocTukm [1].

e  MmyHoepMeHTHbIN aHanus (MPA) — onpedenseT ypoBeHb pactBopumoro peuentopa sCD14 B
[ECHEBOW XKMAKOCT, KOTOPbIA CAYXWUT MapKkepoM akTuBaLmm MMMyHHOro oteeTa Ha JIMNC rpamoTpuuaTenbHbIX
BakTepun [4].

6. KninHuyeckoe 3HayeHne N aHTMOMOTUKOPE3UCTEHTHOCTb

KnuHnyeckue nccnenoBaHns NokasbiBatoT, YTO Y MALUMEHTOB C XPOHUYECKUM reHepaniu3oBaHHbIM napo-
poHTuTOoM (XI'TT) YacToTa BbISBNEHWUS NapogoHTonaToreHoB | nopsaka gocturaet 96,4% [3]. Hanbornee pac-
npoctpaHeHbl T. forsythia (81%), P. gingivalis (69%) u A. actinomycetemcomitans (30%). KoppensumoHHbIi
aHanu3 BbISBNSET NPAMYIO CBA3b MEXAY NPUCYTCTBUEM 3TUX GaKTepuit U CTeneHbto pe3opbuum KOCTHON Tka-
HW (uHoekc dykcea) [3].

Kpome TOro, Mukpo6brom nomocTu pTa CRyXWT pe3epeyapoM reHOB aHTUOMOTMKOPE3WUCTEHTHOCTU. B
rpynne ¢ XI'T1 reHbl yCTOMYMBOCTY K B-nakTamHbIM aHTMOMoTukam TEM (neHuumunnuHasa) sbisBreHsl y 72%,
SHV —y 26%, a k uedanocnopuHam (MecA) — y 15% naumeHToB. [Jaxe y 300POBbIX fUL, C MHTAKTHBIM Na-
pogoHToM reH TEM oBHapyxueaeTcs B 41% cnyyaes [3]. OTO 03HAYaeT, YTO IMMNUPUYECKOE Ha3HaYeHWe aH-
TMOMOTMKOB 6€3 NpeaBapUTENbLHON MUKPOBMONOrMYECKON ANArHOCTUKA MOXET ObiTb HEA((EKTMBHEIM W CMO-
cobCcTBOBaTH JanbHENLIEMY PacnpOCTPAHEHUIO PE3UCTEHTHOCTMU.

7. 3aknoyeHne

[MapogoHTOnaToreHsl | TMNa — BeayLme aTUONOrMyeckue akTopbl XPOHUYECKOro napofoHTUTa. Oxu
AENCTBYIOT HE M30SIMPOBAHHO, @ Kak YacCTb CIOXHOMO AMCOMOTUYECKOro COOBLLECTBA, FAE CUHEPTUS MeXay
BMAAMW YCUNMBAET naToreHHbln addekT. MonekynsipHble Metoabl anarHoctuku (MLP-PB, NGS) nossonstot
BbICTPO W TOYHO MAEHTUULMPOBATL 3TUX BO3DYANUTENEN, OLEHUTL UX KOSIMYECTBO W reHbl PE3UCTEHTHOCTH,
4TO Heobxoanmo ans Bbibopa 3dhPeKTMBHONM aHTMOAKTEPMAnbHOM Tepanuy 1 NPOrHO3MPOBaHUS TEYEHNS 3a-
Bonesanus. [lanbHenwne uccneaoBaqns B 0bnactit MUKpOOHbIX B3aMOLEMCTBUI U UMMYHHOTO OTBETA XO-
391Ha noMmoryT paspaboTaTb HOBbIE NOAXOAbI K NIEYEHNO 1 NPOPUNAKTUKE NApOQOHTUTA.
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CBA3b MEX/1Y BPEMEHEM UCI0/b30BAHUA
[AJIKETOB B IOKOE W BOCCTAHOBJIEHWEM
YACTOTb GEPAIEYHDIX COKPALLEHWW NOCJIE
CTAHAAPTHOW ®WU3NYECKOW HATPY3KW Y
CTYQIEHTOB

KOLIKWHA AHACTACWA IEHUCOBHA,
3[10POBLIEBA MOJTMHA BNAQUCNABOBHA,
OHKWHA COdWAl CEPTEEBHA

CTYAEHTHI

AHIPEEB EBEHVN AH[IPEEBIY

acnmpaHTt
OIrB0Y BO «KemepoBCcKuit rocy1apCTBEHHbI MEANLMHCKIIA YHUBEPCUTETY

HayuHbIli pykogodumens: KyswuHoe mumputl Opbesuy
0.M.H., doyeHm
@Ir60Y BO «Kemeposckull 20cydapcmeeHHb Il MeOUUUHCKUL yHUgepcumemy

AxHoTauus: MpoBeaeHo obcnegosanme 20 toHowen 1 30 AeByLLek, CTyAEeHTOB nevebHoro akyneTerta, npu
OHNaH-aHKETUPOBAHUA OLIEHMBANOCh MPOAOIKUTENBHOCTI UCMONB30BAHUS rafkeToB BO BHey4ebHoe Bpe-
Ms. [poBoAUIOCH UCCefoBaHNA N0 U3MEPEHUIO YacTOTbl cepaeyHbIX cokpalyeruin (YCC) nocne craHaapT-
HOM chuamndeckon Harpyskm (20 npucepannit 3a 30 cekyHa). BoisiBneHo, Yto 6onbLuoe akpaHHOe Bpems (bonee
5 4acoB B CYTKW) NPUBOAMT K CHIKEHWIO Pe3epBOB NPy CTaH4APTHON (HM3NYECKON Harpy3Kke, BOCCTAHOBIEHME
UCC nocne 20 npucegaHnin 3Ha4MMO XyXe, YeM Y CTYOEHTOB C HU3KUM SKPAHHBIM BPEMEHEM.

KnioyeBble cnosa: runognHamus, CTyAeHTbI, ragKeTbl, YacToTa CepAeYHbIX COKpaLLEHNN.

RELATIONSHIP BETWEEN RESTING TIME SPENT USING GADGETS AND HEART RATE RECOVERY
AFTER A STANDARD PHYSICAL ACTIVITY IN STUDENTS

Koshkina Anastasia Denisovna,
Zdorovtseva Polina Vladislavovna,
Yunkina Sofia Sergeevna,
Andreev Evgeny Andreevich

Scientific adviser: Kuvshinov Dmitry Yurievich
Abstract: A survey was conducted on 20 male and 30 female medical students, and an online questionnaire

was used to assess the duration of using gadgets during non-study hours. A study was conducted to measure
heart rate (HR) after a standard physical exercise (20 sit-ups in 30 seconds). It was found that spending a
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large amount of time on screens (more than 5 hours per day) leads to a decrease in reserves during a stand-
ard physical exercise, and the recovery of HR after 20 sit-ups is significantly worse than in students with low
screen time.

Keywords: physical inactivity, students, gadgets, heart rate.

CoBpemMeHHOe 0OLIECTBO XapaKTepuayeTcs TOTarbHOW LugpoBu3aumen Bcex cdep NOBCEAHEBHOM
X13HU. MoBunbHbIE YCTPOACTBA, NNAHLWEThI, HOYTOYKM CTann HEOTLEMNEMbBIMM ANIEMEHTAMU XU3HW NHOAEN,
0cobeHHO Monoaoro nokoneHus. OQHako MaccoBOe M MPOAOMXKXUTENBHOE UCMOMNb30BaHUE rafkeToB, Kak npa-
BMIO0, NPOMUCXOAMNT B COCTOSIHUM MOKOS — CUAS UMK Nexa, 3a4acTyto B BbIHYXAEHHOW, CTAaTUMHON 1 Aanekomn oT
9ProHOMMYHOMN Nno3e. Takas MOAENb NOBEeEHUS ABNSETCH PUCKOM Pa3BUTUS TMNOLUHAMAW.

Llenb nccnenoBaHus — BbISBUTL CBA3b MEXAY BPEMEHEM WUCMOSb30BAHNS rafKeTOB 1 CKOPOCTbIO
BOCCTaHOBIEHUS YaCTOTbl CEPAEYHbIX COKPALLEHUI NOCe CTaHOAapTHON (hU3NYECKON Harpy3Ku.

MoTOpHbI 6nyXaatoLLmin HepB SBMSETC OCHOBHOWM Nepudiepryeckon HEMPOHHON CTPYKTYPOI napacum-
NaTUYECKOI BETETAaTUBHON HEPBHOM CUCTEMbI, COAEPXKNT APEPEHTHBIE BOMOKHA, KOTOPbLIE MHHEPBMPYIOT rnaj-
KOMbILLEYHbIE KMETKM BHYTPEHHWUX OPraHoB ¥ COCYAOB, @ TaKKE 3HAOKPUHHbIE U 3K3OKPUHHBIE KNETKM NErKuX,
cepaLa, Xenyao4HO-KULLEYHOro TpakTa, NOMKeNyA04HON xenesbl, neyeHn 1 apyrux [1]. Cepaue HHepBUpyeTCs
BnyxgatoLmm HEPBOM Kak B KNeTkax CepAeqHON MbILLLbI, Tak U B MPOBOASLLEN cucteme. B yacTHocTw, npea-
Cepans, CUHYCOBbI Y3€en, aTPUOBEHTPUKYNSPHBIA Y3er, XernyAoyKOoBbIN MUOKapA W cUCTEMA NMPOBOAMMOCTU
XEMNyA0YKOB MHHEPBMPYHOTCS MOCTrAHIMMOHAPHBIMW 3 depeHTHbIMU BnyxaatoLmmMi BONokHamm [2]. BnmsHue
CTUMYNALUMM BNYXKOAIOLLET0: CHKEHUE YaCTOTbl CEPAEYHBIX COKPALLEHWI, CHKEHUE aTPUOBEHTPUKYMSPHOM
NPOBOAUMOCTU, U3MEHEHUS MOpOora MHOYKUMWN ubpunnaumn npeacepamnin, CHUKEHWE COKPaTUMOCTU Xenyaouy-
KOB (OTpULATENbHOE MHOTPOMHOE AENCTBME Ha XenyaouKOBbIA MUOKAPA), CHKEHWE NOPOra AN MHAYKLWMN XKe-
INyA04KOBbIX apUTMUIA (BO3AENCTBME HA CUCTEMY MPOBOAUMOCTM XenyaouKoB) 1 T.4. [3].

OKpaHHOe BpeMs — ANUTENbHOCTb UCMOMb30BaHUs MtobOoro YCTPONCTBA C 3KPAHOM: Kak akTUBHOE (Mrpa
B BMAeourpbl, 0bLeHne B coUmManbHbIX CETSX), Tak U naccuBHoe (MpocMoTp TB, BUAEO, MHTEPHET-CEPUHT).
PekomeHayeMbIM NMMMUTOM Ha AaHHbIN MOMEHT SBNSeTCA He Bonee 2 YacoB B CYTKM ANs AeTel 1 NoLpOCTKOB
[4]. Mpobnema Ype3MEepHOro SKPaHHOrO BPEMEHM — WCMONb30BAHNE 3KPaHHbLIX YCTPONCTB Bonee 5 4acos B
CYTKW, paccMaTpUBaeTCs kak hakTop pucka Ans 300poBbs cepaua Hapsgy ¢ HecbanaHCMpOBaHHbIM MUTaHKE,
KypeHue [5, 6].

UpeamepHoe 1CMonb30BaHNE rafKeToB CBA3AHO C YXYAWEHUEM Ka4yecTBa CHa, €ro CoKpaLleHueMm, no-
BbILUEHHON BEPOSATHOCTBID Pa3BUTUS M3OLITOYHOTO BECA/OXMPEHUS, CHWXKEHUEM KOTHUTUBHBIX (DYHKLWA,
yxyaweHvem ycnesaemoct [7]. B uccneposanum Anncumosoit A.O. ¢ coast., 2025, nokasaHo, 4YTo Ypesmep-
HOe MCMONb30BaHNE 3KPaHHbLIX YCTPONCTB acCOLMMPOBAHO C HU3KUM YPOBHEM (PU3NYECKOA MOArOTOBMNEHHO-
CTW 1 cnasuum obpasom xu3nu [8]. BeposTHO, ypoBEHb SKPAHHOTO BPEMEHM N BPEMEHM, NPOBEAEHHOMO CUAS,
MoryT BbITb CBA3aHbl. OfHaKO, UCCNEA0BAHNI Y MWL, KOHOLLECKOrO BO3pacTa, HEAOCTaTOUHO.

Matepuanbi U MeToAbI UCCNefoBaHUSA

lMpoBeneHo obcnegosanme 50 yenosek (20 toHowei, 30 aeByLIek), CTyAEHTOB neyebHoro dakynbTeTa
KemepoBCKOro rocyfapCTBEHHOTO MeAMUMHCKOrO yHuBepcuteTa B Bo3pacTe 18-22 net 6e3 cepaeyHo-
COCYAMCTbIX 1 HEBPOMOTMYECKMX 3aboneBaHnit. Bce ucnbiTyemble ganu 4o6poBOSbHOE coracue Ha yyactue
B 1CCregoBaHNN.

[MpoBOANIIOCH OHNAH-aHKETUPOBaHME, MOCBSLLEHHOE MPOLOIKMTENBHOCTU UCMONb30BaHUS rafKeToB
BO BHey4ebHoe Bpemsi.

lMpOBOAMNOCH UCCNEAOBAHNS MO W3MEPEHMIO YacTOTbl CepaeyHblX cokpalennii (YMCC) nocne craH-
AapTHON hnandeckor Harpy3ku (20 npucegaHuin 3a 30 cekyH). 3amepbl NPOU3BOANINCH Cpady Nocne U ve-
pe3 1 MuHyTYy nocne Harpy3sku (npoba Pygbe).

PesynbTathl U ux obcyxaeHue

Ha ocHOBaHMM pe3ynbTaToB aHKETUPOBaHUS Bbl CHOPMUPOBaHLI ABE rPynMbl ANS UCCHEeA0BaHMS:
rpynna 1 — nuua ¢ yMepeHHbIMIU (U3NYECKMMM Harpy3kamm, a Takke MarbiM 3KpaHHbIM BPEMEHEM (MeHee 5
4acoB 3a CyTku), rpynna 2 — nuua 6e3 LONOMHUTENBHON (DU3NYECKON Harpy3ku 1 C BOMbLUMM KOMNYECTBOM
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9KpaHHOro BpemeHu (6oree 5 4acoB B CyTKN).

Tabnuua 1
YCC B nokoe, nocne ¢M3n4eckon Harpy3ku u yepes 1 MMHyTY BOCCTaHOBNEHUA Y AeBYLIEK
Mokasatenb Mpynna 1 (n=17) pynna 2 (n =13)
YCC (McxopHbIN), Y4, /MUH. 71,3154 75,748
YCC cpasy nocne Harpysku, ya./MuH. 134,5+8,2 139,249,6
4CC yepes 1 MUHYTY BOCCTaHOBIE- 105,3£7,1 122,5+£10,4
HWS, yO./MUH.

lMpumeyarue: rpynna 1 — nuua ¢ yMepPeHHbIMU (OU3MYECKUMM Harpy3kamu, a Takke MasibiM 3KpaHHbIM Bpeme-
HeM; rpynna 2 — nuua 6e3 LONONHUTENBHON (U3NYECKON Harpyskn U ¢ BOMbLIMM KONIMYECTBOM 3KPAHHOIO
BpPEMEHH

Tabnuua 2
YCC B nokoe, nocne ¢M3n4ecKon Harpy3ku u Yepes 1 MMHYTY BOCCTaHOBINEHUS Y OHOLLEN
Moka3saTenb Mpynna 1 (n=11) Mpynna 2 (n=9)
YCC (ucxopaHbIi), ya./MyH. 66,3+5,4 69,7+4,8
YCC cpasy nocrne Harpysku, yg./MyH. 124,5+8,2 133,249,6
YCC yepes 1 MUHYTY BOCCTAHOBIIEHUS, 94,3471 101,5+10,4
yA./MUH.

lMpumeyaHue: rpynna 1 — nuua ¢ yMePEHHbIMU (OU3MYECKUMM HArpy3kamu, a Takke ManbIM 3KpaHHbIM Bpeme-
HeM; rpynna 2 — nuua 6e3 JONOMHUTENBHON (U3NYECKON Harpyskn U ¢ BOMbLUM KOSIMYECTBOM SKPAHHOIO
BpEMEHU

BbISIBNEHO, YTO Y CTYAEHTOB C BbICOKMM BPEMEHEM WCMOb30BAHNSA FafKeTOB (>5 YacoB B A€Hb) HUXE
YPOBEHb (hM3MYECKOI aKTUBHOCTK, U BoccTaHoBneHne YCC nocne 20 npucegaHuin 3HaunMo Xyxe, Yem y CTy-
AEHTOB C HU3KUM SKPaHHLIM BpemeHeM (Tabnuupl 1, 2). B uenom, YCC y toHOLLER NCXOOHO HMKE, YEM Y [e-
BYLLIEK, a BOCCTAHOBMTENbHbIA NEPUOL NPOXOAMUT BbICTpee, YeM Yy AEBYLLEK.

BbiBoAbI. [InuTenbHoe HaxoxaeHwe nepen aKpaHoM, AnuTenbHoe, 6onee 4 4acos B CyTKM MOMb30Ba-
HWe rapkeTamn NPUBOAMT K CHIKEHWIO PE3ePBOB NPU CTaHLAPTHOM (hU3NYECKON Harpy3ke.
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KWLLEYHAA MUKPOBYOTA KAK KNHOYEBOW
PEF'YNIATOP KPOBETBOPEHWA: NNEPEXOL OT
KJTACCHYECKOWU PU3NONO0THN K
MHTETPATUBHOW OC «KWILIEYHWK —
KOCTHBIA MO3I»

BAXTEEBA KAPUHA AJIEKCAHLIPOBHA,
KOYETKOBA [IAPbA IEHUCOBHA

CTYAEHTbI
®rbOY BO «[leH3eHckuit rocyAapCTBEHHbIN YHUBEPCUTETY

HayuHbIli pykoeodumens: UnbuHa Hamanbs JleoHapdoeHa
K.6.H, dou.
®Ir60Y BO «lleH3eHckuli 20cy0apcmeeHHb Il yHugepcumemy

AHHoTaums. [laHHas pabota nocesilieHa COBPEMEHHOMY MepecMoTpy (hU3NONOrNYECKUX MEXaHU3MOB pery-
NALMM remonoa3a ¢ Y4ETOM POnK KULLEYHON MUKPOBKOTLI. B Hell nocnefoBaTenbHO paccMaTpuBatoTCs Knac-
CMYECKME NPELCTaBNEHNS O PETYNALMM KPOBETBOPEHUS, aHAaTOMO-(P13NoNornyeckoe 060CHOBaHNe OCK «KM-
LIEYHUK — KOCTHbIA MO3M», BO3PACTHbIe M3MEHEHWS KULLEYHOrO Bapbepa, NPUBOAALLME K COCTOSHUIO «KULIEY-
HOM YTEeYKM» W NOCTYNNeHno 6akTepuanbHbIX METabONNTOB B CUCTEMHbI KPOBOTOK, MOMEKYNSIPHbIA Mexa-
HM3M pencTaus BakTepuanbHoro caxapa AJ®-rentosbl Yepes peuentop ALPK1 u curHanbHbin kackag NF-kB
Ha reMOono3TMYEeCKNEe CTBOMOBbIE W MPOTEHUTOPHBIE KNETKW, a Takke (uU3nonormyeckue nocneacTus 31oro
BO30ENCTBUS, BKMKOYAOWME KNOHAMbHYI0 SKCMaHCUI0 MyTaHTHbIX KNoHOB (CHIP), MuenougHbli casur u pas-
BMTME XPOHUYECKOTO HU3KOWHTEHCUBHOMO Bocnanenus (inflammaging). Ocoboe BHUMaHWe yaensercs 3Have-
HWKO MOMYYeHHbIX JaHHbIX A1 JOMNOMHEHUS U YTOYHEHWS KNacCUYeckux NpeacTaBieHnin 0 usmnonormm kpo-
BETBOPEHUSI.

KnioueBble cnosa: reMonoa3, KpOBETBOPEHUE, MUKPOBMOTA KULLEYHUKA, OCb «KULIEYHUK — KOCTHBbIA MO3T»,
KuLLEeYHas MPOHMLIaeMOCTb, BO3pacTHoM ancouos, A[ld-rentosa, ALPK1, NF-kB, knoHanbHbI reMonoas He-
onpegenénHoro noteHuwana (CHIP), MuWenowaHbI COBWUM, XPOHWYECKOE BOCMaNeHWe, remonoaTuyeckue
CTBOIOBbIE KNETKM, (PU3nonornyeckas perynsums.

INTESTINAL MICROBIOTA AS A KEY REGULATOR OF HEMATOPOIESIS: THE TRANSITION FROM
CLASSICAL PHYSIOLOGY TO THE INTEGRATIVE GUT-BONE MARROW AXIS

Bakhteeva Karina Alexandrovna,
Kochetkova Darya Denisovna

Scientific adviser: llyina Natalia Leonardovna

Abstract. This work is devoted to a modern revision of the physiological mechanisms of hematopoiesis regula-
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tion, taking into account the role of the intestinal microbiota. It consistently examines the classical concepts of
the regulation of hematopoiesis, the anatomical and physiological basis of the axis "intestine — bone marrow",
age-related changes in the intestinal barrier leading to a state of "intestinal leakage" and the entry of bacterial
metabolites into the systemic bloodstream, the molecular mechanism of action of the bacterial sugar ADP-
heptose through the ALPK1 receptor and the NF-kB signaling cascade on hematopoietic stem and progenitor
cells, as well as the physiological consequences of this effect, including the clonal expansion of mutant clones
(CHIP), myeloid shift and the development of chronic low-intensity inflammation (inflammaging). Special atten-
tion is paid to the significance of the data obtained for complementing and clarifying classical ideas about the
physiology of hematopoiesis.

Keywords: hematopoiesis, hematopoiesis, intestinal microbiota, intestinal-bone marrow axis, intestinal per-
meability, age-related dysbiosis, ADP-heptosis, ALPK1, NF-kB, clonal hematopoiesis of indeterminate poten-
tial (CHIP), myeloid shift, chronic inflammation, hematopoietic stem cells, physiological regulation.

KpoBeTBOpeHue (remMomnoas) sBnseTcs OgHUM U3 pyHOAMeHTanbHbIX PU3NONOTMYEeckX NpoLeccos,
obecneynBatoLLx NOCTOSHCTBO KIETOYHOMO COCTaBa KPOBM Ha MPOTSHKEHWUM BCEW XU3HWU opraHuama. Knaccu-
yeckas (hu3nonorns paccmaTpuBaeT perynsauuio reMonoasa Kak npenMyLLecTBEHHO aBTOHOMHbIN MpOLEcC,
KOHTPONMUPYEMbIV LIUTOKMHAMM, (PAKTOPaMKU MUKPOOKPYKEHUS KOCTHOTO MO3ra 1 HEMpOorymoparibHbIMW Mexa-
Hu3Mamu. OfHaKo 3a nocnegHue AecATUNETUS HaKoNNEeHO MHOXKECTBO [aHHbIX, CBUAETENbCTBYIOLWMX O TOM,
YTO KULLIEeYHas MUKPOOMOTa — COBOKYMHOCTb MUKPOOPraHW3MOB, HACENSHOLLMX XKeNyA04YHO-KALLIEYHbIN TPAKT -
UrpaeT akTUBHYIO POfb B MOAYNALMM UMMYHHBIX M reMaToniornyeckux npoueccos. CcopmmupoBanach KoHuen-
LIMst OCY «KMLLEYHUK — KOCTHBIN MO3r» (gut-bone marrow axis), CornacHo Kotopon baktepuarnbHele MeTabonu-
Tbl, MPOHUKAs B CUCTEMHbIN KPOBOTOK, CMOCOOHBI BIUSATL HA reMOMNO3TUYECKUE CTBOSIOBBIE U NMPOTEHUTOPHbIE
knetku (HSPC) [1].

OcobbI MHTEpeC NpeacTaBnseT BO3PaCcTHas AWHaMUKa 3TOro B3aumogenctsns. C Bo3pacToMm B Ki-
LUEYHWKE Pa3BMBAOTCS 3aKOHOMEPHbIE U3MEHEHUS: CHUXaeTca pasHoobpasne MUKpobuoTsl (ancbuos), uc-
TOHYAETCS MYLMHOBBIN CIIOM, HAPYLIAKTCS MAOTHbIE KOHTAKTbl MEXAY SHTepoLUTaMu, pa3BUBAETCH UMMYHO-
ceHecLeHUMs [2]. B COBOKYMHOCTM 3TW M3MEHEHUS MPUBOASAT K COCTOSHUIO «KWULIEYHOW YTEUKN», NPU KOTOPOM
KpynHble 6akTepuanbHble MOMEKybl NPeooNeBatoT KuLeyHbln 6apbep 1 nonagatoT B KpoBb. [10 HeJaBHEro
BPEMEHW OCTaBasNioCh HEACHBIM, Kake UMEHHO GakTepuanbHble CUrHarbl U Yepes Kakue peLenTopbl BANAIT
Ha reMoroas, a TaKKe KakoBbl (PU3NOOTUYECKME NOCEACTBUS STOMO BIISHUS.

PeBontoLmMoHHOE OTKpbITUe, caenaHHoe Agarwal u coastopamu B 2025 rogy, NMponUso CBET Ha 3TOT
mexaHuam [3]. Uccnegosatenu naeHtudmuymposann AO-rentody — baktepuanbHbin caxap, BXOASLLMA B CO-
CTaB KMETOYHOM CTEHKU rpamoTpuLaTenbHbiX BakTepuii — Kak KroveBon MeTabonuT, KOTopbIi Npu BO3pacT-
HOM NOBbILUEHUM NPOHULIAEMOCTU KMLLIEYHWKA MOCTYMaeT B KPOBb, AOCTUraeT KOCTHOTO Mo3ra 1 Yepes peLen-
Top ALPK1 1 curHaneHbin kackag NF-kB m3bupatensHo CTUMYnMpyeT nponndepaumnio MyTaHTHbIX KMOHOB
HSPC, Hecywwx CHIP-accoumvpoBarHble MmyTaumm (DNMT3A, TET2, ASXL1, JAK2) [3]. 310 npuBoguT K
KNOHaNbHON 3KCMaHCWUW, MUENOUAHOMY CABUTY U Pa3BUTUIO XPOHUYECKOrO BOCMANEHUs HU3KOM MHTEHCUBHO-
CTW, KOTOPOE, B CBOK OYepefb, MOBbILIAET PUCK CepaeyvHO-COCYaUCTbIX 3aboneBaHun U Apyrux BO3pacT-
accouumpoBaHHbIX naTonorun [4,5].

B HopmarnbHOM pr3nonorum reMornoa3 paccMaTpuBaeTCs Kak CTporo perynupyemMbin npouecc, noaaep-
XMBAIOLMIA NOCTOSIHCTBO KNETOYHOTO COCTaBa KPOBW Ha MPOTSHKEHWUM BCEN XU3HWU OpraHuamMa. TpaanumoHHO
CYMTAETCH, YTO PEryNAUMsS KPOBETBOPEHMUS OCYLLECTBISETCA NPEUMYLLECTBEHHO BHYTPEHHUMU (hakTopamm
He 3aBMCWT OT CUrHaroB, MOCTYMALLMX OT KULWEYHON MUKPOBKOTLI. MNepBbiii YpOBEHb perynsauui npeacras-
INEH rymopanbHbIMi hakTopamm —IIMKONPOTENHOBLIMM LIUTOKMHAMW 1 TOPMOHaMK. KntoueBbIMU perynsitopa-
MW SBRAKOTCA 3puTPOnoaTH (3MMO), KOHTPONMPYHOWMIA SPUTPOMNOI3 B OTBET Ha TMMOKCUIO; TPOMBOMOITHH
(TNO), perynupyrowuii MerakapmoLmMTonoas u obpasoBaHne TPOMBOLWTOB; rpaHynoUUTapHbIii KOIOHWUECT U-
mynupytowuin - dpaktop  (M-KC®),  cTUMynuMpyloWmMn - HEMTPOGUIbHBIN  POCTOK;  rpaHynouuTapHo-
MakpodaranbHbIn konoHuecTumynupytowwmin haktop (MM-KC®), aencrayiowmin Ha MOHOLMTbI U HENTPOGUIBI;
a Takxe uHtepnenkudbl (IL-3, IL-6, IL-11 1 Ap.), y4acTByIOLLME B paHHUX 3Tanax reMmonoasa 1 Bocnanutenb-
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HOW MOAyNAUMK. OTW (PaKTOpbl AENCTBYIOT SHAOKPUHHO, NapakpUHHO M ayTOKPUHHO, CBA3bIBASICL CO Crewu-
(hryeckumm peLienTopamu Ha MembpaHax KreToK-MULLEHEN.

Btopoit ypoBeHb perynaumm 06ecneynBaeTcs MUKPOOKPY)KEHMEM KOCTHOrO MO3ra — reMOono3TUYECKON
HULWeN. Huwa npeacTaeneHa CTpoManbHbiMu ubpobnactamu, aHAOTENNanbHbIMK KneTkamm, octeobnacTa-
MW, agunoLuTaMn N Makpoaramm HULWK, a Takke BHEKNETOYHbIM MaTPUKCOM (PMOPOHEKTUH, KonnareH, na-
MWHMH), CRyxalium cybcTpaToM Ans Murpauuv W aaresnn reMonoaTUYECKUX CTBOMOBbLIX W MPOrEHUTOPHbIX
knetok (HSPC). MonekynsipHble curHansl HAww, Takme kak CXCL12, SCF (dhaktop CTBONOBbIX KNETOK) U aH-
rMonoaTtuH-1, yaoepxusator HSPC B HULLE 1 perynupyroT Ux NoKon, CaMmooBHOBREHNE Unn A depeHLMPOBKY.
TpeTuin ypoBeHb NPeACTaBNEH HEMPOTyMOPanbHON Perynsyuen: KOCTHbIN MO3r 06MNbHO MHHEPBUPOBAH CUM-
naTU4YeCKUMK BOMOKHAMK, 1 HOpadpeHanuH Yepes [(-agpeHopeLenTopbl BuseT Ha akcnpeccuto CXCL12 B
CTpomarbHbIX KneTkax, Mobunusaumio HSPC B nepudepuyeckyto KpoBb W LMpKaaHble pUTMbl remonoasa. Bo
BCEX NEPEYNCNEHHbIX MexaH3Max perynsauus remMonodsa cumutanacb BHyTPEHHEN M0 OTHOLIEHWUIO K OpraHus-
My U HE 3aBUCALLEN OT BHELUHMX CUMOMOHTOB. KOCTHbIM MO3r paccMaTtpuBancst kak goyHKLMOHAmNbLHO aBTo-
HOMHas cCTeMa, a BO3PACTHble U3MEHEHWS reMonoa3a OBbACHANNCL HAKOMEHUEM BHYTPEHHUX MOBPEXae-
HW B HSPC 1 cTtapeHrem Huwwmn. MIMeHHO 3To npefcTaBneHue cerogHs Tpebyet nepecmoTpa B CBETE HOBbIX
AaHHbIX O PONN KULIEYHON MUKpoBKoTbI [1,3].

TpagnuMOHHO KULLEYHUK 1 KOCTHBIA MO3F paccMaTpuBanmuch Kak aHaToMU4eckut M yHKUMOHAmbHO yaa-
néHHble cucteMbl. OfHaKo HakonneHHble AaHHble CBUAETENbCTBYIOT O CYLLECTBOBAHUM TECHOW ABYHanpas-
TNIEHHOW CBSA3W MeXY HUMU, MOSTYYMBLUEN Ha3BaHWe OCK «KULLEYHWK — KOCTHbIN MO3r» (gut-bone marrow axis)
[1]. KMweyHnk SBNSETCS He TOMbKO OPraHOM MULLEBAPEHNS, HO U CaMbIM KPYMHLIM UMMYHHbIM OpraHoM Yeno-
Beka, B KOTOPOM cocpeoTodeHo 70-80% BCex MMMYHHbBIX KNeToK opraHnama. K HuM 0THOCATCS numdounaHas
TKaHb, aCCOLMMPOBaHHas ¢ kuweyHukoM (GALT), BKmovatoLwas neiteposbl 6MLLKK, U30NMpPOBaHHbIE NMMEGO-
naHble GonnuKynbl U GpbbkeeyHble NUMdaTYeckne yanbl; Anddy3HO pacnonoxeHHbIe NMMGOoUUTbLI Cob-
CTBEHHOM MMACTUHKN W BHYTPUINUTENMANbHbIE NUMMOLMTBI; @ TakKe KNeTKU BPOXAEHHOTO UMMYHUTETA
(Makpodparu, AeHAPUTHbIE KINETKX, HeNTPOuIbl). MOCTOSIHHASA aHTUreHHas CTUMYNALMA CO CTOPOHbI KULLeY-
HOW MUKPOOMOTbI POPMUPYET CUCTEMHBIA UMMYHHBIN (DOH, KOTOPbIA HE MOXET HE BAMATb HA LEHTParbHbIN
OpraH UMMYHOMO033a — KOCTHbI MO3T.

Mexxay KULLEYHUKOM M KOCTHBIM MO3rOM NPOUCXOANT NOCTOSHHBIN KNETOYHbI 06MeH. AKTUBMPOBaHHbIE
B GALT numcoumuTbl 1 OEHOPUTHBIE KMETKM MUTPUPYIOT 4Yepe3 NuMdaTUYeckne Cocydbl B PErMoHapHble
numdaTtyeckue yanbl, 3aTeM B rpyaHON MMMDATUYECKUI NPOTOK W, HAKOHEL, B CUCTEMHbI KpoBOTOK. C TO-
KOM KPOBM OHM JOCTMratoT KOCTHOMO MO3ra, rae NOMnOSHAKT Ny 9PEeKTOPHbIX U PerynsTopHbix T-kneTok, B-
KNEeTOK 1 na3MaTUyecKnX KNeToK, a Takke BIUSIOT Ha MUKPOOKpYxeHue Huwm HSPC yepes cekpeumto unuto-
kuHoB (IL-6, IL-17, IFN-y n gp.) [1]. KocTHbI MO3r, B CBOK 04epedb, SBMSETCS MECTOM POXAEHMS BCEX UM-
MYHHbIX KIETOK, BKNOYas npeaLecTBeHHUKOB numdoLmuTos. Hanbonee npsiMas cBA3b MeXLy MUKPOBUOTON 1
KOCTHbIM MO3rOM OCYLLECTBISETCA Yepe3 baktepuarnbHble MeTabonuTbl. B Hopme npy LENOCTHOM KULLIEYHOM
Bapbepe B CUCTEMHBIA KPOBOTOK MPOHUKAKOT NPEUMYLLECTBEHHO KOPOTKOLIEMOYEYHBIE XMPHBIE KUCOTbI (OY-
TMpaT, NPONMOHAT, aueTar), KoTopble OkasblBalT Mogynupytowee aenctane Ha HSPC. OaHako npu noBbiLue-
HAW NPOHULAEMOCTW KULIEYHWMKA KPYMHbIE MOMeEKyMbl, BKMYas KOMMOHEHTbI 6GakTepuanbHOM KIETOYHOW
CTEHKW, NpeogonesaloT bapbep 1 MOCTYNaloT B KPOBb, a 3aTeM, brnarogaps BbICOKOW NpOHWULaeMocTu ge-
HECTPUPOBAHHOIO 3HAOTENNS KOCTHOMO3TOBbIX CUHYCOB, CBOBOAHO JOCTUrAIOT KOCTHOrO Mo3ra. CyllecTBoBa-
HWe OCY NOATBEPKAAETCS AKCNEPUMEHTANbHBIMI HAONIOAEHNAMM: Y THOTOBUOHTHBIX (6E3MUKPOOHBIX) MblLLEN
CHIKEeHO konmnyecTBo HSPC 1 HapyLueH reMonoas; BBeAeHNE aHTMOMOTUKOB LUMPOKOrO CreKTpa yrHeTaeT Mu-
€OMAHbIA POCTOK; NpW BOCNANUTESNbHbIX 3aB0EBAHNAX KALWEYHWKA YacTO Pa3BMBAOTCS aHEMUS W NeKoL u-
TO3; @ Y NOXWIbIX JII0EN NOBbILIEHA MPOHNLAEMOCTb KULLEYHMKa N 0BHapYXeHbl bakTepuanbHble MeTabosnu-
Tbl B kpoBM [1,2]. Takum 06pa3om, OCb «KMLLEYHUK—KOCTHbIA MO3r» NEPEBOAWT PacCMOTPEHWE remMonoasa 13
paspsga NokarbHO-aBTOHOMHbIX MPOLECCOB B paspsif CUCTEMHbBIX, MHTEMPUPOBAHHBIX C (OYHKLMEN Xenyaoy-
HO-KMLLEYHOrO TpakTa 1 ero MUKpOOMOTbI.

B monogom opraHuame KuweuHblit 6apbep ahdeKTMBHO NpesoTepallaeT nonagaHue KpynHbix 6akTe-
puanbHbIX MOMeEKyn B CMCTEMHbIN KPOBOTOK. O4HAKO C BO3PAcTOM MPOUCXOANAT 3aKOHOMEPHbIE U3MEHEHUS,
KOTOpble AenatoT 3T0T bapbep NPOHULAEMbIM — (hOPMUPYETCH COCTOSHWE, M3BECTHOE KaK «KULIeYHas yTey-
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ka» (leaky gut) [2]. MIMeHHO 3TO cocTosiHMe obecneunBaeT noseneHne 6akTepuanbHbIX CUrHANoB, B YaCTHOCTY
A1®-renTo3bl, B KPOBU M UX BO3LENCTBME HA KOCTHbIM MO3r [3]. KuweyHbin Bapbep B HOpME NpeacTaBnseT
cob0i MHOrOYPOBHEBYIO CUCTEMY, BKIHOYALOLLYHO MUKPOOHBIA YPOBEHb (KOMMeEHCanbHas MukpobuoTa, obec-
NeYnBaroLLast KONOHM3ALMOHHYI0 PE3UCTEHTHOCTb), MYLMHOBBIA YPOBEHD (CIIOW CRM3K, CEKpeTUpyeMblin Goka-
TNOBUAHBIMU KNETKaMK), 3NUTeNnnanbHbl YPOBEHb (SHTEPOUMTHI, COEAMHEHHbIE MIIOTHBIMM KOHTaKTaMu U3
KnayauHoB, OKKMoAWMHOB 1 ZO-1) N UMMYHHbIN YPOBEHb (CEKPETOPHbIN IgA, aHTUMUKPOOHbIE NenTuabl, Mak-
pocharn cobCTBEHHOW NNacTuHkK) [2]. B monogom Bo3pacTte 3aTh YpoBHU paboTaloT COrnacoBaHHO, W KpYnHbIE
Monekynbl ¢ Maccoi 6onee 500-600 [la npakTU4eCckn He NPOHMKAIOT B KPOBb.

CrapeHve 3aTparuBaeT BCe KOMMOHEHTbI KULWIEYHOro Bapbepa. B MUKpoBKoTe NpoMCXOaUT CHKEHWe
pasHoobpasus, ymeHblueHne ponm nonesHbix Haktepuin (Bifidobacterium, Lactobacillus, Faecalibacterium
prausnitzii) u yeenuyeHue gonu rpamoTpuuatenbHblx OakTepun (Bacteroides, Escherichia, Klebsiella,
Desulfovibrio), kotopble npogyuupytor AQ®-rentody u nunononucaxapug (NMNC) [2,3]. OgHoBpeMeHHO CHU-
XaeTcs NpoAYKLMS KOPOTKOLLENOYEYHBIX XUPHBIX KMCoT (ByTupara, nponuoHaTa, auerara), KOTopble B HopMme
NoALEPKMBAOT LEMOCTHOCTb 3nuTenus. MyLUMHOBBIA CrOM UCTOHYAETCA W3-3a CHUXKEHWS Konuyectea W
(OYHKLMN BOKanoBUAHbLIX KMETOK W YMEHbLUEHUS JKenpeccui MyumHos (ocobeHHo MUC2). B anutennansHoM
CNoe CHUXAEeTCs aKcnpeccust 6enkoB NNOTHLIX KOHTAKTOB (KnayAwHOB, okkmtoauHos, ZO-1) 1 noBbiwaeTtcs
aKcnmpeceus KnayamnHa-2, hopMupyroLLero «BogHble» kaHanbl, a aktusauus NF-kB B aHTepouuTax gononHu-
TEMNbHO Ocnabnser KOHTaKTbl. IMMyHHasi cuCTeMa KuLLeYHWKa Takke cTapeeT (MMMYHOCEHECLEHLMS), 4To
NPOSIBISAETCS CHKEHWEM NPOAYKLMM CEKPEeTOPHOro IgA 1 aHTUMUKPOBHbIX NeNTMAOB (AedeH3NHOB), a Takke
pasBUTUEM XPOHWUYECKOrO HU3KOMHTEHCMBHOIO BOCManeHus B cobetBeHHorn nnactuHke (inflammaging), koto-
poe camo no cebe noBbILaeT NPOHMLAEMOCTL [2,9].

B pesynbTaTe aTX BO3PaCTHbIX U3MEHEHWUI B CUCTEMHbIA KPOBOTOK Ha4MHatOT NocTynatb Gakrepu-
anbHble monekynbl: A[l®-rentosa u JIMNC 13 KNETOYHON CTEHKM rpamoTpuuaTenbHbiX 6akTtepuii, 6aktepuans-
Has [JHK (CpG-MoTuBbI) 1 dhnarennnH noasuxHbIx 6akTepuit. KnoueBbiM 4Nns reMonoasa SBAsSeTcs UMEeHHO
Al®-renTto3a, NOCKOMNbKY OHA AEUCTBYET Yepes cneuunduyeckuin peuentop ALPK1, cosaaeasi cenektusHoe
npenmyLLecTBo Ans MyTaHTHbIX HSPC. BaxHO noayYepkHyTb, Y4TO peyb He MOET O MacCuBHOM BakTepuemnu,
Kak npu cencuce: y NOXUrbIx Noaen HabntoaaeTcs XpOHUYECKOe, HU3KOYPOBHEBOE NOBbILLEHWe GakTepuanb-
HbIX MeTabonnUTOB B KPOBU, KOHLEHTPALMU KOTOPOro AOCTATOMHbI Ans akTuBauun ALPK1, HO He Bbi3biBaloT
OCTPOro BOCManuTeNbHOro 0TeeTa [2,3]. XpOHMYECKOe BO3AENCTBUE HA NMPOTSHKEHUM MHOTWX NET NOCTENEHHO
N3MEHSIET KIOHarbHYK CTPYKTYpY remonoasa [4]. [JononHutenbHbIMM haktopamu, yCyrybnstowmmm «kuwey-
HYI0 YTEUKy» B NMOXWIIOM BO3pacTe, CRyxaT AueTta C BbICOKUM COAEPKaHNEM XMPOB (3anagHbli TUN NUTaHNS),
YacTblii NPUEM HECTEPOMAHBIX NPOTUBOBOCNANUTENbHbIX cpeacts (HIMBC), XpOHNYECKNA CTPECC U CHIMKEHNE
(hM3N4eCKON aKTMBHOCTU. Takum 0Bpa3oM, MMEHHO BO3PACTHOE ocrabrieHne KuweyHoro 6apbepa 06bsCHseT,
noyemy ¢ Bo3pactom bakTepuanbHble CUrHanbl 4OCTUrAOT KOCTHOTO MO3ra W 3amyCKalT MexaHu3Mbl, 3Me-
HALOLLME reMornoas.

KnioueBoe oTKpbITWE, caenaHHoe Agarwal u coastopamu B 2025 roay, KOHKpPETM3WMPOBamo, Kakow
NMeHHO BakTepuanbHbIA CUrHaM U KakuM UMEHHO obpasom BNMsieT Ha remonoas [3]. McTouHnkoM curHana
cnyxat rpamoTpuuatenbHble 6aktepum kuwedHuka (poaa Bacteroides, Escherichia, Klebsiella v gpyrue), ko-
TOpble npogyumpytoT ALlO-renTo3y — BakTepuanbHbI caxap, BXoAsWwmiA B coctaB nunononucaxapuga (NM1C)
KNEeTO4YHON CTeHKU. B MONoOaoM Bo3pacTe kulleuHblt Hapbep HenpoHuuaeM Ans KpynHbIX BakTepuanbHbIX
MOSIEKYN, HO MPK CTapeHuK, a Takxke Npu BOCNANUTENbHbIX 3aB0NEBaHNAX KUWEYHWKA UMK OUETE C BbICOKUM
COAEpXXaHNeM XMPOB, NOBLILIAETCS NPOHULIAEMOCTb KULLEYHOW CTeHKuW, n A[l®-rentos3a nocTynaeT B CUCTEM-
HbI KPOBOTOK [2,3]. locTurast KOCTHOTO MO3ra reMaToreHHbIM MyTEM, OHa CBA3LIBAETCS CO CNeUnUYECKUM
BHYTPUKNETOYHbIM peuentopom ALPK1 (alpha-kinase 1), KOTOpbI 3KCMpeccupyeTcs B reMono3TU4eckux
CTBONOBbIX M MporeHnTopHbIX knetkax (HSPC). ALPK1 aBnsieTcs yHWKanbHbIM PELENTOPOM, 3BOMIOLMOHHO
«HAaCTPOEHHbIM» Ha pacno3HaBaHWe MeHHO ALlP-renTtosbl, YUTO OTNNYAET ero oT Toll-nogobHbIX peLenTopoB
(Hanpumep, TLR4, pacnosHatowero JIMC).

AkTtuauma ALPK1 3anyckaeT BHYTPUKNETOYHbIA CUTHAMbHBIA Kackagd, KntoyeBbiM COBbITUEM KOTOPOro
aBnsieTca 0bpasoBaHue MyIbTUMOMEKYNSPHBIX KOMMNEKCoB, U3BEeCTHbIX kak TIFAcombl (TRAF-interacting
protein with forkhead-associated domain signalosomes). TIFAcombl, B CBOI O4Yepedb, aKTUBMPYIOT TpaH-
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CKpUNUMOHHbIN dhakTop NF-KB — LeHTpanbHOro perynsatopa nponudepauu, BbXMBaeMOCTH 1 BOCNANUTENb-
HOro OTBeTa KIeTOK. KpuT4eckn BaxHbIM SBMSETCS TO, YTO 9TOT CUrHan He OAMHAKOBO AENCTBYET Ha BCe
KneTku kpoBu. OH CO30aET CeNeKTUBHOE MPEUMYLLECTBO NS KIETOK, HECYLLMX MyTaLuu B reHax, accoLmmpo-
BaHHbIX C KIOHarbHbIM reMornoa3om HeonpegenénHoro noteHumana (CHIP): DNMT3A (myTauus, Hapyato-
was metunuposanune [JHK), TET2 (Hapywatowwas aemetunuposanue), ASXL1T n JAK2 [3,4]. MexaHu3m n3bu-
paTeNbHOCTM CBSA3aH C TEM, YTO MyTaHTHble KneTku obnagatoT M3MEHEHHON YyBCTBUTENBHOCTLIO K NF-kB-
onocpeaoBaHHbiM curHanam. B Hopme NF-kB aktveupyet B HSPC nporpammy «CTBONIOBOCTUY U BbIKMBAHWS,
O[HAKO Y MyTaHTHbIX KIETOK 3TOT 3PeKT yCUNUBAETCS, YTO NPUBOAMUT K UX KIOHANbHOM 3KCNaHCcun — npe-
NMYLLECTBEHHOMY Pa3MHOXEHMIO NO CpaBHEHMIO ¢ HopManbHbiMM HSPC. Takum 06pa3om, 6aktepuanbHbii
MeTabonuT, NOCTyNatLLMIiA U3 CTapEIOLEro KULLEYHUKa, BbICTynaeT B ponu gaktopa otbopa, cnocobCTsyto-
LLLero pa3pacTaHuio MyTaHTHbIX KNOHOB.

Bospeictame AL®-rentosbl Ha remMonoas UMeeT psad (PyHOAMEHTamNbHbIX (U3NOSIOTUYECKUX nocrnea-
CTBWW, KOTOPbIE MPOSIBASAKOTCSA HA Pa3HbIX YPOBHSX — OT KMETOYHOrO O CUCTEMHOr0. Ha ypoBHE KIOHambHOM
AVHAMUKW B HOPMaTbHON (hU3MOOMAN reMonoa3 NoALAEepXKMBAETCA 3a CYET KOHKYPEHTHOTO PaBHOBECUS MEXY
MHOXXECTBOM KITOHOB reMOMO3TUYECKUX CTBOMOBLIX KneTok. og genctenem baktepuancHoro curHana (AL®-
renTo3bl) 9T0 PaBHOBECUE HApYLLAETCS: OTAeNbHbIE KNOHbI, Hecywne CHIP-accoummnpoBaHHble MyTauum, Nony-
YaloT NpenmMyLLecTBo B mponudepaummn [3]. PopmmupyeTcs COCTOSIHUE, KOTOPOE B COBPEMEHHOW (h13MONorm
OnpeaenseTcs Kak KroHanbHbl reMonoas HeonpeaenénHoro noteHuuana (CHIP) — Hanuuue KpynHoro KroHa
(06bI4HO € Jonen annensHon Harpy3sku >2%) 6e3 npu3HakoB 3r0kayecTBeHHOro 3abonesanus [4]. CHIP obHa-
pyxwuBaeTca noutn y 10-20% niogen crapwe 70 neT 1 paccMaTpuBaeTcs Tenepb He Kak peakoe npeapakoBoe
COCTOSIHWE, a KaK (PM3NONorMyeckoe CreacTane CTapeHus, yCKopsieMoe KULWEYHbIMK curHanamu [3,4].

Ha ypoBHe audepeHLMpoBKM NPOMCXOAUT CABUM B CTOPOHY MWESIOMZHOTO POCTKa: yBEMYMBaETCS
NPOAYKUMS HENTPOGUIIOB M MOHOLMTOB NPU OTHOCUTENBHOM CHKEHMM NMONo33a. ATOT MUENOUHbIN
YKMOH SIBMSIETCS XapaKTePHOM YepTOM BO3PACTHOMO reMonoasa («MUenongHoe CTapeHney) N Hanpsamyio CBs-
3aH ¢ aktueaumen NF-kB 8 HSPC. Ha monekynspHom yposHe aktuaums NF-kB B mytaHTHbIXx HSPC npuBo-
AMT K MOBbLILEHHON CEKPEeLUN NPOBOCNANUTENbHBIX LUMTOKMHOB — UHTEpnenkuHa-6 (IL-6), nHtepneikuHa-14
(IL-1B) n cbakTopa Hekposa onyxonm anbga (TNF-a). 31 LUTOKWHBI, NOCTyNas B CUCTEMHbIN KPOBOTOK, CO-
30aK0T COCTOSIHME XPOHUYECKOTO BOCMANEHUst HU3KOM MHTEHCUBHOCTM M3BECTHOE Kak inflammaging — ogHoro
13 XapaKTepHbIX NpuHakoB ctapeHus [5]. Inflammaging, B CBOK ovepenb, OKasbiBaET CUCTEMHbIE APEKTHI:
HapyLlaeT YHKLMIO SHO0TENNS, CNOCOBCTBYET Pa3BUTUIO MHCYNIMHOPE3UCTEHTHOCTM, YCKOPSIET aTepOCKNepo3
W BNMSIET Ha (DYHKUMIO ApYrux OpraHoB (Cepaue, cocydbl, neyeHb). Kpome Toro, AnuTenbHOe BO3AENCTBUE
BakTepmanbHOro curHana noBbILAET PUCK TPOMBOTUYECKMX OCMOXHEHWIA W3-3a aKTMBALMW TPOMOOLMTOB 1
aHpoTenus [6]. BaxHo nogyepkHyTb, Y4TO BCE 9TW U3MEHEHMS Pa3BUBAKOTCS UCMOABOSb, HA MPOTSKEHUN MHO-
MMX NET, U KIUHUYECKA NPOSIBMAKOTCA UMEHHO B MOXWUIOM W CTapyeckom Bo3pacte. Takum obpa3om, mexa-
HW3M, 3anyckaembln AJ®-rento30M, CBA3bIBAET B €AMHYIO LieNb BO3PACTHble U3MEHEHWUS KULIEYHWKA, KNo-
HanbHyt auHamuky HSPC, MyenouaHbIi caBur 1 CUCTEMHOE BOCTaNEHNe.

[ins kypca HOpManbHON PU3MONOrMK JaHHOE HanpaBeHWe BaXHO NO HECKOIbKAM MPUYMHAM, KOTOPbIE
TpebytoT nepecmoTpa YCTOSBLMXCS NpefcTaBneHun. Bo-nepsbiX, reMonoas, KOTOpbIM TPaaWUUMOHHO pac-
CMaTpuBarncs Kak npowecc, perynupyemMblii NPEUMYLLECTBEHHO LIMTOKMHAMM W TOPMOHAMK, Tenepb AOMOMHS-
€TCS HOBbLIM KIaCCOM PErynsTopoB - MUKPOOHbIMK MeTabonuTamu [1,3]. Bo-BTOPbIX, KOCTHbIN MO3T nepecTaéT
CYMTaTLCA aBTOHOMHOWM CUCTEMOM: KULLEYHUK 1 KOCTHBIA MO3T 00pasytoT eanHyto (YHKLUMOHAMbHYI0 CUCTEMY,
CBSA3aHHYI0 Yepe3 0Cb «KULLEYHUK—KOCTHbIN MO3r» [1]. B-TpeTbux, BO3PaCTHbIE U3MEHEHMS KPOBU — CHIDKEHME
nMMAg0ono3asa, MUENONAHLIN YKMOH, NOSIBIIEHNE KMOHAMbHbLIX NOMYAALUMA — pacCMaTPUBAOTCS He TOMbKO Kak
CNeaCcTBME BHYTPEHHETO CTapPEHMs KIETOK, HO U Kak NpOLEeCC, YaCTUYHO 0BYCMOBMEHHDIA U3MEHEHWEM COCTa-
Ba MMKPOOMOTbI M MOBLILLEHNEM MPOHULIAEMOCTU KuLLeYHWKa [2,3,4]. B-4eTBEPTbIX, KNOHANbHbIA reMonoa3
HeonpeaenéxHoro noteHyuana (CHIP) nepeocMbICniMBaeTCS: U3 PEAKOro NpeapakoBoro COCTOSIHUSA, KOTOpPOe
paHee MHTepecoBaso NpeuMyLLEeCTBEHHO OHKOMOTOB, OH MPeBpaLLaeTcs B (M3NONor1ieckoe crneacreme cra-
PEeHNs, YCKOpsSieMOe KMLWEYHbIMU CUTHANamm 1 UrpatLlee BaxHY0 posfib B BO3PACTHOW NaToNOrMn CepaeyHo-
COCYAMCTON cUcTeMb! [6].
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Takum 06pa3om, MUKPOBMOTa KULLEYHMKA BbICTYMAeT BHELUHUM PerynsTopoM remonoasa, Ca3blBasi B
e[1HbIN NaTTepH CTapeHue, BOCNaneHue 1 BO3pacTHble U3MEHEHWS CUCTEMbI KPOBU. OTO pacLUMpsieT Knaccu-
yeckoe NOHWMaHWe (U3MONOTNYECKON PEryNALMM KPOBETBOPEHUS W OTKPbIBAET HOBble MEPCNEKTVBLI A
KOppeKuu1 BO3pacT-accouMmMpoBaHHbIX 3aboneBaHuil. B 4aCcTHOCTH, MOTEHUManbHbIMW TepaneBTUHECKMM
MULLIEHSIMI CTAHOBSITCS BOCCTAHOBIEHWE LIEMOCTHOCTM KuweyHoro Gapbepa (npebuotuku, npobuotukn, ave-
TUYECKNe MHTEPBEHLMM), MOAYNALMS COCTaBa MUKPOBMOTHI (CHIXKEHME AONM rpamMoTpuLaTenbHbIX BakTepuin)
W chapmakorornyeckas 6nokaga peuentopa ALPK1 ans npefoTepalleHnst HexenaTenbHOM KNoHanbHON aKC-
MaHCUM Y NnL, C BbICOKAM PUCKOM CePLEYHO-COCYANCTLIX OCNOXHEHUN [1,2].

MpencTaBneHHble B JaHHOW CTaTbe AaHHble NO3BOMSAKT CHOPMYNMPOBATL HECKOMBKO KIHOYEBbIX Bbl-
BOJOB, UMEKOLLMX (DyHOAMEHTANbHOE 3HaYeHWe 4ns HopManbHOM guanonorun. Bo-nepsbix, M1kpobuoTta Ku-
LUeYHMKa BbICTYMaeT MOMHOLEHHbIM BHELIHUM PerynsTopom reMonoasa, a He nacCuBHbIM CUMBUOHTOM. bak-
TepuanbHble MeTabonuTbl, B YacTHocT Al®-rentosa, yepes cneuudmyeckue peuentopbl (ALPK1) n cur-
HanbHble Kackagbl (NF-kB) cnocobHbl MogynuposaTh nponudepaumto, anddepeHLMpoBKY 1 BbKMBAEMOCTb
remMonoaTUYECKMX CTBOSIOBBIX M NPOTEHUTOPHBIX KNETOK. JTO OTKPLITUE PaCLUMPSIET Kaccu4eckoe npeacTas-
TNeHne 0 Perynsauum KpoBETBOPEHMS, KOTOPOE paHee OrpaHMYMBaroch LIMTOKMHaMK, (hakTopamn MUKPOOKPY-
KEHUS U HEMpOryMopanbHbIMU MexaHu3mMamu. Bo-BTOpbIX, BO3pACTHble U3MEHEHUS reMomnoa3a — CHUKEHWe
nMmonoasa, MUENOUAHLIN YKIOH, NosiBNeHue KroHanbHbix nonynauuin (CHIP) n passute XpoHUYeckoro
BOCMaNEeHNst HU3KOM MHTeHcmBHOCTU (inflammaging) - He MoryT ObiTb MOMHOCTBIO 0OBACHEHbI BHYTPEHHUM
cTapeHueM kreTok. CyLleCTBEHHYI0 ponb B 3TWUX Mpoueccax urpaeT ocnabneHue kuwevHoro bapbepa («ku-
LUeYyHast yTeykay), KOTOpoe NPUBOANT K NOCTYNNEHMI0 BakTepuarnbHbIX CUTHAMOB B CUCTEMHbIN KPOBOTOK U WX
BO3AEMCTBMIO HA KOCTHBI MO3r. Takum 0Bpa3om, CTapeHue KULWEeYHUKa 1 ero MUKpOBUOTbI CTAHOBUTCS O4HWM
W3 ApaiiBepoB BO3PACTHOM NEPECTPOIKN CUCTEMbI KPOBU. B-TPeTbMX, KNOHAMbHbIN reMOn033 HEONPeAEnEHHO-
ro noteHyuana (CHIP), koTopblii paHee paccmaTpuBasncs NPEMMYLLECTBEHHO B OHKONIOTMYECKOM KOHTEKCTE
Kak peakoe npefapakoBOE COCTOSIHUE, MEPEOCMbICNIMBAETCS Kak (PU3MONIOTMYEcKoe CReACTBUE CTapeHus,
yckopsieMoe KuieyHbiMu curHanamu. CHIP obHapyxwusaetcs y 10-20% ntogen crapwe 70 net u accoummpo-
BaH C MOBbILUEHHBIM PUCKOM CepAeyHO-COCyanCTbIX 3abomneBaHui, YTO AenaeT ero BaxHOW MULIEHBIO NS
NPOMNAKTMYECKON MeaNLMHbI. B-4eTBEPTBIX, OCb «KMLLEYHWUK—KOCTHbIA MO3M» SBMSIETCS NPUMEPOM CUCTEM-
HOM MHTerpaumm HU3NoNOrMYecknX NpoLECCoB, AEMOHCTPUPYIOLLEN, YTO OTAEMNbHbIE OpraHbl U CUCTEMbI HE
(OYHKLMOHMPYIOT M30MMPOBaHHO. [MoHNMaHWe 3TO MHTerpaLu HeobXxoanMO ANs ageKkBaTHOM UHTEpPNpeTaLmm
BO3PACTHbIX M3MEHEHUIn N pa3paboTkn CTpaTeruin 30opoBoro cTapeHns. C NpakTUYECKON TOYKM 3peHust, 13-
INOKEHHbIE MEXaHW3Mbl OTKPLIBAKOT HOBbIE MEPCNEKTVBbLI ANS TepaneBTUYECKUX BMeLaTenseTs. [oTeHuu-
anbHbIMX HanpaBneHusMU SBNSOTCS: 1) BOCCTAHOBMEHWE LENOCTHOCTU KWLEeYHOro 6apbepa € MOMOLLbHO
npebroTnKoB, NPOOGMOTMKOB M AMETUYECKUX MHTEPBEHUMIA (HanpuMep, yBenuyeHue noTpebneHns nuweBbIx
BOMOKOH, OrPaHNYEHNE HaCbILLEHHBIX XMPOB); 2) MOLYNALMS COCTaBa MUKPOBUOTbI ANSt CHXXEHUS oMU rpa-
MoTpuuaTenbHbIx Baktepuit, npogyuupytowmx ALd-rento3y; 3) apmakonornyeckas brnokaga peuentopa
ALPK1 ons npefoTBpaLleHnst HeXenaTenbHOM KNOHaNbHOW 3KCMaHCUW Y NNL C BBICOKMM PUCKOM CepaeyHo-
COCYANCTbIX OCMOXHEHWI; 4) uHrnbuposaHue NF-kB unu ero adpdektopHbix monekyn (IL-6, TNF-a) ans cHu-
xeHus inflammaging. B 3akntoueHne cnegyeT nogyYepkHyTb, YTO MPEACTaBNEHHble AaHHble He OTMEHSIOT
Knaccuyeckux npeacTaBfeHnin 0 PerynsLum remonoasa, a CyLecTBEHHO AonomnHsoT ux. Mukpobuota kuwey-
HUKA CTAHOBMTCS HOBbIM, paHee HEAOOLEHEHHBLIM 3BEHOM B CMOXHOWM CUCTEME KOHTPONS KPOBETBOPEHUS, a
OCb «KMLIEYHUK—KOCTHbIA MO3r» — BaXHbIM OOBEKTOM N5t JanbHEMWmX unonorMiecknx 1ccnegoBaHuii.
lMoHMMaHMe TOro, kak GakTepuanbHble CUrHambl MOLYNMPYIOT reMonoas, He TONMbKO Yriybnser dyHaameH-
TamnbHbIE 3HAHWA O Perynsaunn uU3NoNorMyecknx YHKLMIA, HO N CO3LAET OCHOBY ANS pa3paboTkn HOBbLIX
NoAXO40B K NPOUNaKTUKe U NEeYEHU0 BO3PacT-acCoLMMPOBaHHbIX 3aboneBaHui, BKMOYas CepaeyqHo-
COCYZMCTYI0 NATONOrMI0 U reMaToNOMM4eCKne HapyLLEeHMs.
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AHHoTauma: BeeaeHune: TpaBMaTUYeCKWUA CBEPHYBLUMNCS UMK 3aepXaHHbIN reMOTopake npeacTaBnseT co-
Boit 0gHO M3 Hambonee 3HaUYMMbIX OCTIOXHEHUI TOpaKanbHOM TPaBMbl 1 CONPOBOXAAETCS BbIPaXXEHHON fe-
FOYHOM 3a060neBaeMOCTbi0 NMPU HEAOCTATOYHOM 3BaKyauuu KpoBM M3 mneBparnbHon nonoctu. CoxpaHeHue
CBEPHYBLUMXCS KPOBSIHBIX Macc MOXET NPUBOANTb K Pa3BUTUIO AMNneMbI, (ubpoTopakca, AnNMTENbHON rocnu-
Tanu3auu 1 HapyLLeHno pacnpaBneHuns nerkoro, Yto TpebyeT CBOEBPEMEHHOMO Nepexofa OT CTaHAAPTHOM
TOopakocToMuu k 6onee definitive meTogam nevexus.

MeToabl: Bbifl BbINOMHEH CTPYKTYPUPOBAHHbLIN narrative review ¢ UCMonb30BaHNEM MEXOYHapPOAHbIX U pPoC-
CUICKMX SNEKTPOHHbIX 6a3 JaHHbIX, BkNtodas pubmed, Scopus, Embase, Web of Science, Cochrane Library,
elibrary.ru, cyberleninka n Russian Science Citation Index (RSCI). O630p 6bin cocpegoToueH Ha AuarHoCTy-
YecKux noaxodax, Cpokax BMeLIATeNbCTBA U CPABHUTENbHBIX CTPATErUsX NIEYEHUs TPaBMaTUYeCcKoro Caep-
HyBLLerocsi remotopakca. [JononHMTENbHO NPeaCTaBNeH KIMHUYECKW CRyYal U3 Per1oHanbHOro TpaBmMaTo-
nornyeckoro LieHTpa Poccumn, 4eMOHCTPUPYIOLLMIA NPaKTUYeCKMe acnekTbl Bbibopa TaKTUKM 1 XMPYPrinyeckoro
neyvyeHus.

PesynbTtatbl: CoBpeMeHHble AaHHble y6eanTenbHO NOATBEPXAAOT APdEKTUBHOCTb PaHHE! BMAE0acCUCT -
poBaHHOW Topakockonuuyeckoit xupyprm (VATS), ocobeHHO B TeyeHue 72-96 yacoB nocne TpaBMbl, Kak
NPeAnoYTUTENLHOTO METOAA OKOHYATESbHOIO IEYEeHMs Y reMOANHAMUYECKN CTabuUIbHbIX NauueHToB. PaHHee
VATS obecneunBaeT apdekTBHYI0 3BaKyaLnto CryCTKOB, MOMHOLEHHOE pacnpaBeHne Nerkoro 1 CHUXEHUE
nocneonepaLynoHHon 3aboneBaeMocTt 1 NPOZOIMKUTENBHOCTU rocnuTanusaumn. OTKpbITas TOPaKoTOMUS B
HacTosiLLee BpeMs MPUMEHSETCS NPEUMYLLECTBEHHO NPY MACCUBHOM KPOBOTEYEHUM, FTEMOANHAMUYECKON He-
CTabUNbHOCTM 1N BbIPAKEHHOM OpraHM30BaHHOM (PMOPOTOpPaKce, PE3UCTEHTHOM K ManoMHBA3MBHLIM METO-
Aam. B ycnoBusix orpaHuYeHHbIX pecypcoB BHyTpunneBpanbHas hubpuHonuTUieckas Tepanusi ¢ UCNoNb3o-
BaHueM Alteplase unu Streptokinase paccmatpuBaeTcs Kak apdekT BHAS HEXMPYPruYeckas anbTepHaTVBa
NPY HEBO3MOXHOCTM BbINonHeHus VATS. MpefcTaBneHHbI POCCUICKMI KNMHUYECKWA ClyYai OnuUCkbIBaEeT 55-
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NETHIOK NALMEHTKY C KPYMHbIM TpaBMaTUYECKUM CBEPHYBLUMMCS remoTopakcom (~900 mr), yenewHo npone-
JeHHylo paHHUM VATS Ha 3-u cyTku nocne TpaBMbl C NOSHbIM pacnpaBnieHneM Nerkoro U HEOCHOXHEHHbIM
nocneonepaLyoHHbIM TeYEHNEM.

3akrnioyeHre: COBpPeMEHHOe IleveHue TPaBMaTUYECKOro CBEPHYBLUErOCS reMoTopakca OCHOBbIBAETCS Ha
paHHe BU3yanuaaLnm, TOMHOM oueHke obbema retained collections 1 cBOEBpPEMEHHOW OKOHYATENbHOW CaHa-
v nnespanbHoi nonoctu. PaHHuin VATS octaeTtcs npeanoyTMTENbHOM MarioMHBa3nBHON CTpaTerken y cra-
OuUNbHBLIX NauuWeHToB, Toraa kak ubpuHONMTMYECKas Tepanus NPeacTaBNseT BaXHYKO anbTepHaTUBY B OT-
AEenbHbIX CryYasx W B YCMOBMSAX OrpaHUYeHHbIX pecypcoB. CBOEBPEMEHHOE BMELLATENLCTBO UMEET KITtoYe-
BOE 3HAYEHWe AN CHKEHWS NEroyHoM 3aboneBaeMocTi 1 yryyLeHUs JOMrOCPOYHbIX TopakasbHbIX UCXO-
[0B.

KnioyeBble cnoBa: TpaBMaTU4YECKUIA TEMOTOPAKC; CBEPHYBLUMNCS rEMOTOPAKC; 3afepKaHHbIA reMOTOPaKC;
BMAE0acCUCTMPOBaHHas Topakockonuyeckas xvpyprusi; VATS; BHyTpunneBpanbHbii (oubpuHOu3; TopakoTo-
MWSi; TpaBMa rpyaHON KNETKW; TopakanbHas Xupyprus; ansTennasa; CTpenTokMHasa.

COBPEMEHHOE NE4YEHWE TPABMATUYECKOIO CBEPHYBLUErOCA FTEMOTOPAKCA:
ANATHOCTUYECKUE CTPATEIUWN, TEPANEBTUYECKWE NOAXOAbI U KNIUHWYECKUKX CITYYAU

Canem Hapa Occama N'omaa Eup

CTyLeHT

HaumoHanbHbIn nccnegosatenbckuin MopaoBCKMI roCyAapCTBEHHbIN yHBepeuTeT uMenn H. M. Orapésa
Hapa Moxamen Abgenbuaxug Moxamen Axmen,

CTyLeHT

Byxapckuit rocyaapCTBEHHbIN MEAULIMHCKAN UHCTUTYT MMEHN aby ann ubH C1Ho,

Byxapa, Y36ekucraH

HayyHb1li pykosodumensb: PomaHosa EkamepuHa MuxalinosHa

kaHOuOam mMedQuUUUHCKUX Hayk, doueHm

Kaghedpa 2ocnumarnbsHoU Xupypauu ¢ Kypcamu mpagmamornoauu U opmoneduu,ogpmarnbmonoauu
HaumoHanbHbIn uccnegosatenbsckui MopAaoBCKUA rocydapCTBEHHbIN yHuBepeuTeT umenu H. M. Orapésa

Abstract: Background: Traumatic clotted or retained hemothorax is a major complication of thoracic trauma
and is associated with significant pulmonary morbidity when blood is not adequately evacuated from the pleu-
ral space. Persistent retained collections may lead to empyema, fibrothorax, prolonged hospitalization, and
impaired lung re-expansion, necessitating timely escalation beyond initial tube thoracostomy.

Methods: A structured narrative review was conducted using major international and Russian electronic data-
bases, including PubMed, Scopus, Embase, Web of Science, Cochrane Library, eLIBRARY.ru, CyberLeninka,
and the Russian Science Citation Index (RSCI). The review focused on diagnostic approaches, timing of inter-
vention, and comparative management strategies for traumatic clotted hemothorax. Additionally, a representa-
tive case report from a Russian regional trauma center was included to illustrate practical clinical decision-
making and operative management.

Results: Current evidence strongly supports early video-assisted thoracoscopic surgery (VATS), particularly
within 72 to 96 hours of trauma, as the preferred definitive intervention for hemodynamically stable patients
because it achieves effective clot evacuation, facilitates lung re-expansion, and reduces postoperative morbidi-
ty and hospital length of stay. Open thoracotomy remains reserved for massive hemorrhage, hemodynamic
instability, or advanced organized fibrothorax refractory to minimally invasive approaches. In resource-limited
settings, intrapleural fibrinolytic therapy using agents such as Alteplase or Streptokinase has emerged as an
effective non-surgical alternative when VATS is unavailable or contraindicated. The presented case involved a
55-year-old female with a large traumatic clotted hemothorax (~900 mL) successfully managed with early
VATS on day 3 post-trauma, resulting in complete lung re-expansion and uncomplicated postoperative recov-
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ery.
Conclusion: Modern management of traumatic clotted hemothorax prioritizes early imaging, accurate volume-
based assessment, and prompt definitive pleural clearance. Early VATS remains the preferred minimally inva-
sive strategy for stable patients, whereas fibrinolytic therapy provides an important alternative in selected or
resource-constrained settings. Timely intervention is essential to minimize pulmonary morbidity and optimize
long-term thoracic outcomes.

Keywords: traumatic hemothorax; clotted hemothorax; retained hemothorax; video-assisted thoracoscopic
surgery; VATS; intrapleural fibrinolysis; thoracotomy; chest trauma; thoracic surgery; alteplase; streptokinase.

Introduction

Thoracic trauma accounts for 30% to 40% of all trauma cases and is implicated in approximately 25% of
trauma-related fatalities worldwide [1,2]. Traumatic hemothorax is a frequent consequence of these injuries,
with an estimated 300,000 cases occurring annually in the United States alone [3,4]. While many hemothora-
ces are adequately managed with initial tube thoracostomy, incomplete evacuation of blood from the pleural
space occurs in 4% to 30% of patients, leading to a condition known as retained or clotted hemothorax [2,5,6].

The incidence of this complication can be even higher in military or conflict settings; for instance, recent
Russian experiences indicate that coagulated hemothorax develops in up to 28% of patients sustaining pene-
trating gunshot wounds to the chest [7]. The development of a clotted hemothorax represents a significant clin-
ical burden, as it is strongly associated with prolonged intensive care unit and hospital lengths of stay, in-
creased healthcare costs, and substantial patient morbidity [5,8].

Diagnostic criteria vary but retained hemothorax is commonly defined radiographically as a residual col-
lection of at least 300 to 500 mL of blood, or an opacity occupying one-third of the pleural space, persisting 48
to 72 hours after initial chest tube placement [9]. Computed tomography (CT) often reveals a heterogeneous
fluid collection or evidence of early pleural thickening, distinguishing clotted blood from simple liquid hemotho-
races or other pleural effusions [3,9]. While hemothorax can also arise from spontaneous, iatrogenic, or anti-
coagulant-related etiologies, the scope of this review is strictly limited to traumatic clotted hemothorax, which
presents unique pathophysiological and surgical challenges [10].

Under normal physiological conditions, blood within the pleural cavity undergoes spontaneous fibrinoly-
sis and subsequent reabsorption. However, following severe thoracic trauma, derangements in local coagula-
tion and fibrinolytic pathways promote the extravascular deposition of fibrin [3]. The persistent presence of
clotted blood triggers a profound inflammatory response, characterized by leukocyte infiltration and the deposi-
tion of fibrinous material along the pleural surfaces [11]. Within days, fibroblasts proliferate and organize the
clot into a thick, fibrous rind or "peel" that encases the lung [6]. This restrictive fibrothorax prevents pulmonary
re-expansion, leading to trapped lung, persistent atelectasis, and impaired respiratory mechanics [12].

The high complication rates associated with retained blood underscore the limitations of traditional
management paradigms that rely solely on wide-bore tube thoracostomy, which is frequently insufficient for
evacuating organized clots [13,14]. Consequently, modern management strategies prioritize timely and defini-
tive clearance of the pleural space to prevent the progression to empyema or fibrothorax [4,5].

In recent decades, the treatment algorithm has evolved significantly with the integration of minimally in-
vasive techniques, primarily video-assisted thoracoscopic surgery (VATS) [1,9]. Additionally, there is a growing
global interest in the use of intrapleural fibrinolytic therapy (IPFT) to enzymatically degrade the clot and facili-
tate drainage. This is particularly relevant in resource-limited settings, where VATS may not be routinely avail-
able or feasible for all patients.

The aim of this article is to summarize current diagnostic and therapeutic strategies for traumatic clotted
hemothorax and to demonstrate their clinical application through a representative case report from a Russian
regional thoracic surgery department.

Materials and methods
A structured narrative review was performed using international and Russian scientific databases, in-
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cluding PubMed, Scopus, Embase, Web of Science, Cochrane Library, Google Scholar, eLIBRARY.ru, Cyber-
Leninka, and the Russian Science Citation Index. Search terms included traumatic hemothorax, retained
hemothorax, clotted hemothorax, VATS, thoracoscopy, intrapleural fibrinolysis, alteplase, streptokinase, thora-
cotomy, and chest trauma, together with relevant Russian-language equivalents.

English- and Russian-language publications were considered, including randomized trials, observational
studies, case series, reviews, guidelines, and expert recommendations. The synthesis focused on diagnostic
work-up, timing of intervention, choice of definitive therapy, and clinically relevant outcomes. Non-traumatic
hemothorax was excluded unless the mechanism or intervention was directly applicable to traumatic retained
hemothorax. The case report was anonymized and is presented to illustrate decision-making rather than to
provide comparative efficacy data.

3 Diagnosis and therapeutic principles

Clinical presentation may be early or delayed. Patients commonly report pleuritic chest pain, dyspnea,
tachypnea, reduced breath sounds, and dullness to percussion on the affected side [3,15]. Plain chest radiog-
raphy is often the first investigation, but it may underestimate blood volume, especially in supine trauma pa-
tients, and cannot reliably distinguish clotted hemothorax from pulmonary contusion or pneumonia [3,5].

Bedside ultrasound is useful for detecting pleural fluid, septations, and loculations, while computed tomogra-
phy remains the most accurate method for quantifying retained volume, assessing clot organization, identifying rib
fractures or associated injuries, and detecting active contrast extravasation [16]. Objective imaging criteria such as
the 300 mL threshold and the 35-mm rule help guide drainage decisions; small asymptomatic collections may be
observed, whereas larger or symptomatic collections usually require definitive evacuation [17].

Management follows a step-up approach. Tube thoracostomy remains the initial intervention for most trau-
matic hemothoraces because it evacuates liquid blood, allows monitoring of bleeding, and promotes lung re-
expansion. However, once the blood has organized, additional blind chest tubes have limited value and may delay
definitive care. In stable patients with retained clot, early VATS within 72-96 hours is widely favored because it per-
mits direct visualization, clot evacuation, pleural lavage, control of minor bleeding, and lung re-expansion [3].

Open thoracotomy is now mainly reserved for massive initial hemorrhage, persistent bleeding, hemody-
namic instability, failed VATS, or late dense fibrothorax requiring decortication. In resource-limited settings or
in patients unfit for general anesthesia and single-lung ventilation, intrapleural fibrinolytic therapy with agents
such as alteplase or streptokinase may provide an effective non-surgical alternative, provided active bleeding
and major contraindications are excluded [3,18].

Case Report

Patient Information and Clinical Presentation

A 55-year-old female with a past medical history of hypertension presented to a regional thoracic sur-
gery department in Russia on December 1, 2025, with progressively worsening left-sided chest pain and
dyspnea following blunt thoracic trauma sustained after a fall two days earlier (November 29, 2025).

On admission, the patient was hemodynamically stable. Physical examination revealed localized ten-
derness over the left lower lateral chest wall corresponding to the left 8th—10th ribs, associated with decreased
breath sounds and dullness to percussion over the lower left hemithorax.

Initial Clinical Assessment

The patient denied loss of consciousness or associated abdominal trauma. Baseline demographic and
clinical characteristics are summarized in Table 1.

Laboratory Investigations

Initial laboratory investigations demonstrated post-traumatic anemia with elevated inflammatory mark-
ers. Detailed hematological findings are summarized in Table 2. Coagulation parameters were largely within
normal limits except for elevated fibrinogen levels, as shown in Table 3. Urinalysis findings are summarized in
Table 4. Stool examination was unremarkable and is summarized in Table 5.
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Table 1
Baseline Clinical Characteristics
Variable Findings
Age / Sex 55-year-old female
Past medical history Hypertension
Mechanism of injury Blunt thoracic trauma after fall
Time from trauma to admission 2 days
Main presenting symptoms Left-sided chest pain and dyspnea
Hemodynamic status Stable
Blood pressure 110/70 mmHg
Heart rate 83 beats/min
Respiratory rate 18 breaths/min

Oxygen saturation

94-95% on room air

Physical examination

Decreased breath sounds over left lower hemithorax with localized
rib tenderness

Complete Blood Count (CBC)

Table 2

Parameter Result Reference Range Interpretation
White Blood Cells (WBC) 8.2 x10°/L 4.0-10.0 Normal
Red Blood Cells (RBC) 2.80 x10"%/L 3.80-5.40 Decreased
Hemoglobin 89 g/lL 125-155 Post-traumatic anemia
Hematocrit 26.9% 37-47 Decreased
Mean Corpuscular Volume (MCV) 96.1fL 82-98 Normal
I(\:/cleglr_]l )Corpuscular Hemoglobin 31.8 pg 97-34 Normal
Mean Corpuscular Hemoglobin Con-
Centraﬁonp(MCHC) g 331 glL 320-360 Normal
Platelets 246 x10°/L 150-400 Normal
Lymphocytes 19.1% 19-37 Lower normal
Neutrophils 72.8% 47-72 Mildly elevated
Monocytes 6.8% 3-11 Normal
Eosinophils 1.0% 0-5 Normal
Basophils 0.3% 0-1 Normal
ESR 53 mm/h 0-20 Markedly elevated
inflammatory response
Table 3
Coagulation Profile
Parameter Result Reference Range | Interpretation
Prothrombin Time (PT) 9.8 sec 9.4-125 Normal
Prothrombin Index 108% 86-116 Normal
INR 0.90 0.84-1.12 Normal
Prothrombin Ratio 0.90 0.80-1.10 Normal
Fibrinogen 5.04 g/L 2.76-4.71 Elevated
aPTT 31 sec 25.4-36.9 Normal
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Table 4
Urinalysis
Parameter Result Interpretation
Color Yellow Normal
Appearance Clear Normal
Urine pH Acidic Non-specific
Protein Not detected Normal
Leukocytes 4-7 [HPF Mild leukocyturia
Red Blood Cells 0-2 HPF Normal
Squamous epithelium 0-1/HPF Normal
Table 5
Stool Examination
Parameter Result
Helminth eggs Not detected

Giardia cysts Not detected

Radiological Assessment

Initial chest radiography demonstrated left-sided pleural opacity occupying the lower hemithorax with
blunting of the left costophrenic angle, associated with fractures involving the left 8th—10th ribs. Partial com-
pression of the adjacent left lower lung was noted (Figure 1.A).

Ecause plain radiography could not reliably distinguish between simple pleural fluid and organized clot
formation, bedside thoracic ultrasonography was subsequently performed. Ultrasound examination demon-
strated approximately 900 mL of retained pleural fluid containing organized clots within the left pleural cavity,
confirming the diagnosis of traumatic clotted hemothorax. Detailed radiological findings are summarized in
Table 6.

Table 6
Imaging Findings
Imaging modality Findings
Chest X-ray Ir_lsit E§J_|e1>l(1)ral opacity with blunting of costophrenic angle and fractures of left

Thoracic ultrasound Approximately 900 mL retained pleural collection with organized clots

Left traumatic clotted hemothorax

Final radiological diagnosis

Clinical Decision-Making and Initial Management

Given the significant retained clot burden (~900 mL) and the patient’s stable hemodynamic status, the
thoracic surgery team recommended early VATS for definitive evacuation. However, the patient initially de-
clined operative intervention.

Consequently, conservative treatment consisting of intravenous antibiotics, analgesics, respiratory
monitoring, and close clinical observation was initiated. Following additional counseling regarding the risks of
delayed evacuation, including empyema formation and fibrothorax, the patient subsequently consented to op-
erative management on December 2, 2025.

Operative Management

Early VATS was performed on day 3 post-trauma under general anesthesia. Intraoperative thoracoscop-
ic exploration demonstrated approximately 900 mL of organized clotted blood occupying the left pleural cavity
without evidence of active intrathoracic bleeding. Complete evacuation of the retained clot was successfully
achieved, followed by pleural lavage and insertion of a thoracic drain under thoracoscopic guidance. Operative
findings and procedural details are summarized in Table 7.
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Fig. 1. preoperative and postoperative chest radiographs of a 55-year-old female with traumatic clotted
hemothorax. (A) Preoperative chest radiograph demonstrating left-sided pleural opacity consistent
with retained traumatic hemothorax associated with fractures of the left lower ribs and partial com-

pression of the left lower lung. (B) Postoperative chest radiograph following early video-assisted tho-

racoscopic surgery (VATS) evacuation showing satisfactory re-expansion of the left lung with marked
reduction of the pleural collection

= I’t‘” } HH

Table 7
Operative Findings and Surgical Procedure
Variable Findings
Definitive treatment Video-assisted thoracoscopic surgery (VATS)
Timing of surgery Day 3 post-trauma
Intraoperative findings Approximately 900 mL organized clotted hemothorax
Active bleeding Not identified
Surgical procedure Complete clot evacuation and pleural lavage
Chest drainage Thoracic drain inserted under thoracoscopic guidance

Postoperative Outcome and Follow-Up

The postoperative course was uncomplicated. The patient remained hemodynamically stable with pro-
gressive clinical improvement.

Follow-up chest radiography demonstrated satisfactory re-expansion of the left lung with marked reduc-
tion of the pleural collection and no evidence of postoperative pneumothorax. Residual mild left basal atelec-
tatic/inflammatory changes were noted.

Postoperative clinical and radiological outcomes are summarized in Table 8 and illustrated in Figure 1. B.

Table 8
Postoperative Outcomes
Variable Findings
Hemodynamic status Stable
Postoperative lung expansion Complete re-expansion achieved
Pneumothorax Not detected
Residual pleural collection Minimal
Early postoperative complications None
Clinical recovery Favorable and uncomplicated
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Discussion of Clinical Relevance

This case highlights the importance of early recognition and timely minimally invasive intervention in
traumatic clotted hemothorax. Despite initial conservative management due to patient refusal of surgery, defin-
itive early VATS performed within the optimal “golden window” (3—7 days post-trauma) achieved complete
evacuation of the retained clot and successful lung re-expansion without postoperative complications.

The presented case supports current international evidence favoring early VATS as the preferred defini-
tive treatment for retained traumatic hemothorax in hemodynamically stable patients, while emphasizing the
importance of individualized decision-making and timely escalation of care.

5 Discussion

The reviewed evidence and the presented case support a modern management paradigm centered on
early recognition and timely pleural clearance. The major practical question is not whether a chest tube should
be used initially, but how quickly the clinician should escalate when the chest tube fails to evacuate organized
blood. Waiting until clot maturation increases the likelihood of empyema, fibrothorax, conversion to open thor-
acotomy, persistent atelectasis, and prolonged recovery [4,5].

Early VATS is particularly valuable because it combines diagnosis and treatment in a single minimally
invasive procedure. It allows direct visualization of the pleural cavity, complete clot removal, pleural lavage,
assessment of lung expansion, and identification of occult bleeding or diaphragmatic injury. The optimal timing
is commonly considered within 72-96 hours, although some trauma systems still report acceptable results with-
in the first week. Beyond this period, the clot may become organized into a fibrous peel, making thoracoscopic
clearance more difficult ) [1,9].

The role of fibrinolytic therapy remains important but context-dependent. In centers with rapid access to
thoracic surgery, fibrinolytics are usually reserved for selected patients who are poor operative candidates or
when VATS is unavailable. In lower-resource settings, early intrapleural streptokinase or alteplase may pre-
vent thoracotomy and provide a pragmatic bridge between failed tube drainage and surgery. The main safety
requirement is careful exclusion of active bleeding, uncorrected coagulopathy, and severe concomitant injuries
that increase hemorrhagic risk [14].

6 Conclusion

Traumatic clotted hemothorax requires early imaging, accurate estimation of retained volume, and
prompt escalation when initial drainage fails. CT and ultrasound are central to confirming organization and
guiding treatment. For hemodynamically stable patients with significant retained clot, early VATS remains the
preferred definitive strategy because it achieves effective clot evacuation and lung re-expansion with lower
morbidity than delayed open surgery. Intrapleural fibrinolysis is a useful alternative for selected patients or re-
source-limited settings, whereas thoracotomy should be reserved for instability, massive bleeding, failed mini-
mally invasive treatment, or chronic fibrothorax. The presented case confirms that timely VATS during the ear-
ly post-traumatic period can result in complete evacuation and uncomplicated recovery.

Abbreviations
CT: computed tomography; CXR: chest X-ray; eFAST: extended focused assessment with sonography
in trauma; IPFT: intrapleural fibrinolytic therapy; VATS: video-assisted thoracoscopic surgery.
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OCOBEHHOCTW ONPEAENEHUA 2,6-
JINMETOKCUT MAPOKCUBEH30MA B
b0A0T NYECKOM MATEPUAJIE

[1bAYEHKOBA KPUCTHA IEHUCOBHA
®P0JI0BA AJIMHA IMUTPUEBHA

CTYLEHTbI
OIrB0Y BO «Kypckuit rocyaapCTBEHHbBIA MEAULIMHCKUA YHUBEPCUTET»

YEPHOBA AHHA MABJIOBHA

K.X.H., JOLEHT
TomcKniA NONUTEXHNYECKUI YHUBEPCUTET

HayuHbIli pykogodumens: LLlopmaHoe Bnadumup Kambynamosuy

0.¢h.H, hpogheccop
@Irb0Y BO «Kypckul 2ocydapcmeeHHb Il MeOUYUHCKUL yHU8epcumemy

AHHoTaums. B pabote npefcraBneHbl pesynbTaTbl CPABHATENBHOMO M3yYeHUs NpUMeHUMocTn 14 nsonupy-
IOLLMX areHTOB AN 3KCTpaKLumm 2,6-gumeTtokeurnapokenbersona (2,6-OMOIOB) u3 neyeHn, KpoBU 1 Nnasmbl
KpOBW. OKCMEPUMEHTaNbHO 0BOCHOBaH ONTUMAnbHbIN PEXUM N30NMPOBaHNA — AByKpaTHas 30-MUHYTHas 3Kc-
TPaKUMS B PeXMME HaCTauBaHWS CO CMEChbi0 aTurnaLeTaT-aLeToH (5:5). MokasaHo, Y4TO CTeneHb WU3BMEYEeHMUs
npu atom coctaenset 92,32-94,94% ona nevenn, 92,54-95,15% ana kposu n 97,53-98,49% ana nnasmbl B
AvanasoHe koHueHTpauui 0,005-0,2%. PaspabotaHHas MeToauka BKoYaeT ouncTky metogom TCX Ha nna-
cTuHKax «Copbhuny 1 KonM4eCcTBEHHOE OnpeaereHne CnekTpooTOMETPUYECKUM METOAOM Npu 269 HM. Me-
TOAMKA MOXKET ObITb PEKOMEHAOBAHA A1 XMMUKO-TOKCUKOMOTMYECKOMA SKCNEePTM3b.

KnioyeBble cnoBa: 2,6-gumetokcurugpokenbenson (2,6-4MOIOB), Buonoryeckuin matepuan, “3onuposa-
Hue, ounctka, TCX, cnekTpodoToMeTpus, onpeseneHue.

FEATURES OF DETERMINING 2,6-DIMETHYLHYDROXYBENZENE IN BIOLOGICAL MATERIAL

Dyachenkova Kristina Denisovna,
Frolova Alina Dmitrievna,
Chernova Anna Pavlovna

Scientific adviser: Shormanov Vladimir Kambulatovich

Abstract. This paper presents the results of a comparative study of the applicability of 14 isolating agents for
the extraction of 2,6-dimethoxyhydroxybenzene (2,6-DMOHOB) from liver, blood, and plasma. The optimal
isolation regimen—a two-stage, 30-minute infusion with a 5:5 ethyl acetate-acetone mixture—is experimentally
validated. Extraction rates were shown to be 92.32-94.94% for liver, 92.54-95.15% for blood, and 97.53-
98.49% for plasma in the concentration range of 0.005-0.2%. The developed method includes purification by
TLC on Sorbfil plates and quantitative spectrophotometric determination at 269 nm. The method can be rec-
ommended for chemical toxicological analysis.
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Keywords: 2,6-dimethoxyhydroxybenzene (2,6-DMOHOB), biological material, isolation, purification, TLC,
spectrophotometry, determination.

BeeneHue. 2,6-aumetokeurugpokcnbenson (2,6-AMOIB) sBnseTcs opraHMyeckum CoeanHEHNEM apo-
MaTU4eCcKoro psiaa, OTHOCALMMCS K Knaccy deHornoB. Xummudeckas gopmyna 2,6-AMOIb npeacraeneHa Ha
puc. 1. lNo BHelWHeMy BUAY AaHHOe BELLECTBO NpeAcTaBnseT coboi TBepable MOHOKMMHHbIE KpUCTanbl OT
XENTOro 0 OpaHXEeBOro LpeTa co creyududeckum 3anaxom. 2,6-AMOIOBb u ero aHanor HaxoasT NpUMeHe-
HWe B pasniyHbix 06NaCTAX HAaYYHbIX UCCIEA0BaHUIA U NPOMBILIEHHOCTH.

OH
H3CO OCH3

Puc.1. Xumnyeckas opmyna 2,6-gumeToKCUrnapokcmbeHsona

BeLecTBo MCNONb3yeTCs B Ka4eCTBE NPOMEXYTOYHOMO MPOAYKTa B OPraHUYECKOM CUHTE3E, B TOM YMC-
e npy NPOU3BOACTBE MOMMMEPHBLIX MaTepuanos, CTabunmsatopos 1 aHTMOKCUAaHToB. Takke 2,6-AMOIOb
MCMONb3YIOTCA B MapoMepHOit 0Tpacnu, Npugasas NPoAYKUMM cragkue, ApeBecHble U AbiMHbIe HOTbI. Kpo-
Me TOro, JaHHOe COeAMHEHNe NPUMEHSETCS B apoMaTiaLmmn TabayHblx U3aenun.

B cnyyae HapyLueHUst TEXHOMOTUYECKUX PErNaMeHTOB, HecobntoaeHus Mep 6e30nacHOCTH UnK cnyyai-
HOro npuema BHYTPb NPOAyKToB, codepxawmx 2,6-AMOIOBb, BO3MOXHO pasBUTME OCTPbIX WHTOKCUKALMN.
leTanbHble 403kl BELECTBA AN Kpbic cocTaBnsoT 550 Mr/kr, a ans Mbiwein okono 2500 mr/kr [1]. M3secTHa
TOKCMYHOCTb COEAMHEHWUA METOKCU(EHONBHON CTPYKTYPbI, K KOTOPbIM OTHOCUTCS, B 4acCTHOCTW U 2,6-
OMOTOB, ana ntogeir. OnucaHbl neTanbHble OTPaBREHUs MeTokcudeHonamm [4, 5). [Ins CBOeBpPEMEHHOM
AMarHoCTUKN TakuX OTPaBMIEHUA M NPOBEAEHUS CYAEBHO-XMMUYECKON KCNEPTU3bl HEODXOAUMbI HafeXHbIe
MeToabl MAEHTUDUKALMM 1 KONMYECTBEHHOTO onpeaenenus 2,6-AMOIOb B 6ronornyecknx cpegax u TKaHsX
opraHuama.

Lenb wuccnepoBaHms -  pa3paboTka  ONTUMAanbHbIX  YCMOBMA  U30MNMpOBaHust  2,6-
AnumeTokeurnapokenbeHsona (2,6-AMOIOB) n3 neveHn, KpoBM U NnasMbl ANs Lenie TOKCUKOIOrMYeckoro
aHanusa.

Matepuanbl M metoabl. B kauectBe aHanuta 6bin BblOpaH 2,6-aumMeTokcurnapokcnbeHson (2,6-
AMOTOB). MogenbHble CMecu roToBunW NyTeM BHeCEHWs HaBecku (5,0 Mr B 5,0 1 TKaHu NeYeHun 4ns cpaBHu-
TENbHOTO M3yYeHMs n3onmMpoBaHus) unu 1,25-50,0 mr BewecTBa B 25 I neYeHu, KpOBM MNK Nnasmbl ANs BOC-
NpOu3BeEeHNs METOAMKM ONMpefeNieHns aHanuTa B onTuMansHoM pexuve. Cmecu Bblgepxusanu npn 18-
20°C B TeyeHue 1,5 yacos 4ns paBHOMEPHOro pacnpeaenexus Bewectsa [1].

V13onmpoBaHue nNpoBoAWNM METOAOM ABYKPATHON WHGY3WUM OpraHnyeckumn pacteoputensmu. K cmecu
npnbasnanu 10 MA U30NMPYIOLLEro areHTa U OCTaBnANM Ha 45 MUHYT NpU NEPUOANYECKOM NEPEMELLMBAHUM.
3aTeM NOMyYeHHbI AKCTPAKT CAUBanu, NOBTOPANN NPOLEAYPY M 0BbeanHANN aKCTpakTbl. B usonuposaHum
yyactBoBanu 14 opraHudyeckux pactsoputenen (tabn. 1) [2, 3].

OBbeanHeHHbIN 3KCTpaKT ynapusanu gocyxa npu 20-22°C, octatok pactsopsnu B 10 mn ataHona u
0,15 Mn nocnegHero pacTeopa HaHOCKNM Ha nnacTuHbl «Copbdmny. XpomatorpadupoBani B CUCTEME Tek-
CaH-auaTUNOBbLIN 3up (6:4). MposiBneHre naTeH ocywecTenanm B YO-ceete [2].

30Hy copbeHTa, cootBeTcTByHOWYO 2,6-OMOIOB, BhIpe3anu u antomposanu 5 M ataHona. Ontnye-
CKYI0 MIOTHOCTb 3ntoaTta usmepsnu Ha cnektpodpotomeTtpe CP-2000 (mHtepsan 200-360 Hm). [Ans uenei Ko-
NIMYECTBEHHOrO aHanu3a aHanuTa NPUHUMAanM BO BHUMaHWe ONTUYECKYH NIOTHOCTb B 061actn 269 Hm [1].
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PesynbTtathbl 1 ux obcyxaenue. B Tabn. 1 npeacraBneHbl pesynbTartbl CPaBHUTENBHOTO M30MMPOBa-
Hus 2,6-0MOI OB 13 neyeHn pasnuyHbIMU PacTBOPUTENSMU.

Ta6bnuua 1
CreneHb u3sneyenms 2,6-AMOIOb 13 neyeHn pasnUYHbIMK U3ONUPYIOWUMK areHTaMu
V3onupytowymin areHt CteneHb n3sneyeHus, % lA3BneyeHo, Mr
AueToHuTpun 81,85 4,0925
lepsiHas ykcycHas k-Ta 61,29 3,0645
/3onponaHon 65,93 3,2965
Tonyon 44 45 2,2225
[nokcaH 79,83 3,9915
Boga 25,19 1,2595
0,1H. p-p NaOH 39,46 1,9730
YKcycHas kucrnora 21,54 1,0770
['ekcaH 13,76 0,6880
[AnxnopmeTaH 52,51 2,6255
JTaHonN 68,94 3,4470
dTtunauerart 93,56 4,6780
AueToH 93,85 4,6925
OTtunauerar-aLeToH (3:7) 94,45 47225
JTunaueTar-aueToH (7:3) 91,37 4,5685
Otunauetar-aLeToH (5:5) 95,72 47860

Kak BugHO 13 Tabn. 1, cpeam BCex MCMOMb30BaHHBIX M30NMPYIOLLMX areHTOB MaKCUMarbHYH0 CTENeHb
nssneyvenns (95,72%) obecneunBaeT cmMech atTunauetat-aueToH (5:5). YucTble aTunauetat v aLeToH AaloT
Bone Huskne pesynbrtathbl (93,56 1 93,85% COOTBETCTBEHHO), YTO CBMAETENbCTBYET 00 MX CMHEPrNYECKOM
appekte. 3HaumTenbHO Bonee HWU3kMe pesynbTathl Nokasanu Boga (25,19%), rekcaH (13,76%) u ykcycHas
kucnota (21,54%), 4To oT4acTM 0BbSACHAETCSH NNOXon pacTBopuMOCTbiO 2,6-AMOIOb B AaHHbIX U30nupyto-
LMX areHTax, HefoCTaTOMHO aKTMBHBIM MPOHWKHOBEHWEM 3TUX AKCTPAreHTOB Yepe3 KNeTouHble 0BO0MOoYKM.
Ha ocHoBe nomny4eHHbIX AaHHbIX CMECb 3TunaueTat-aueToH (5:5) bbina BoibpaHa B kKa4ecTBe ONTUMANbHOIO
9KCTpareHTa Ans ganbHemwmx uccnegoBaHuit. OHa XOPOLLO PacTBOPSIET aHanuT, OCaxaaeT nenTugHble
CTPYKTYpbI, CNOCOBHA akTUBHO NPOHMKATb Yepe3 KNeTouHbIE MeMOpaHbl, a Takke paspyLuaTtb 060M04KN Y 3Ha-
YNTENbHOM YacTK KNeToK GuomaTpuLbl.

[MpoBeeHHOEe MCcnefoBaHMe Mo MOWCKY ONTUMarnbHbIX YCoBWA Ans akcTpakumv 2,6-OMOIrOb u3
Buonornyeckoro Matepmana CMechio aTunaleTaT-aueToH (5:5) no3sonunno 060CHOBaTh 1 PEKOMEHA0BATL A1
NPaKTUYECKOrO MPUMEHEHNS CNEAYIOLMIA ONTUMANbHBIA PEXMM: ABYKpaTHas (kaxabin pa3 30-MUHYTHas) UH-
dysus (HacTamBaHue) NpKU KOMHATHOW TemnepaType C NEPUOANYECKMM NepemelLnBaHNEM; COOTHOLUEHUE
MacC 3KCTparmpytoLLei cmecu 1 bromatpuLbl — kak MUHUMYM 2:1.

[ns ounctku Boigensemoro 2,6-AMOI OB v ero nepeUYHON MAEHTUMKALMUM NpeanaraeTcs TOHKOCHON-
Has xpomatorpadgus Ha nnactuHkax «Copbcuny B CUCTEME rekcaH-anaTMNoBbIN agmp (6:4) ¢ fanbHenwnm
ANOMPOBaHMEM 3TaHONOM. [1oATBEPXKOAIOLLMA 3Tan LOKa3aTeNbCTBa NOAIMHHOCTY U KONIMYECTBEHHOE Onpe-
[eneHne aHanuTa obecneynBarncs Ucnonb3oBaHneM MeToaa CnekTpoOTOMETPHUN.

C ucnonb3oBaHWEM BblGPaHHOW M30NMPYIOLLE CMECH M ABYKPATHOM 30-MUHYTHOWM SKCTPaKLMM OLIEHM-
Banu creneHb u3sneyverns 2,6-0MOIOb 13 neyeHun, KpoBK M NNa3mbl B auMana3oHe koHueHTpauuii ot 0,005%
10 0,2% (tabn. 2).

Tabn. 2 gemMoHCTpUPYET pe3ynbTaThbl KONMYECTBEHHOMO onpeaenenus 2,6-OMOIOB nocne ero n3ene-
YeHMs 13 Tpex TUMOB BMONOMMYECKOro MaTepuana — neYeHH, LENbHON KPOBK M Nna3Mbl KPOBW — B 3aBUCKMO-
CTM OT KOHLEHTpaLWKM 1CCresyemoro BeLecTa. AHanua AaHHbIX Tabnuubl nokasan, Yto Ans neYeHn CTeneHb
n3eneyeHms Bo3spactaeTt ¢ 92,32% (npu koHueHTpauum 0,005%) po 94,94% (npn koHueHTpaumm 0,2%). Kak
BMAHO, koadhchuumeHT Bapuaumum (Sr) konebnetcs ot 0,0388 go 0,0252, 4To yka3blBaET Ha XOPOLLYH BOCMPO-
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W3BOAMMOCTb BO BCEM AMana3oHe KOHUeHTpauuit. [ns kposu u3sneveHne coctaenset ot 92,54% o 95,15%;
3HaveHve koadhduumeHTa Bapuaumumn nexat B uHtepsane 0,0231-0,0372, 4to noaTBepxaaeT CTabunbHOCTb
MeTogda. B To xe Bpems Ans nnas3mbl BOCTUrHYTHI Hanbonee BbiCokMe nokadatenu — ot 97,53% o 98,49%
Npy MUHUMAnbHbIX 3HadeHusx Sy (0,0171-0,0299), uto cBUOETENLCTBYET O BbICOKOM 3(DPEKTUBHOCTU 3IKC-
TPaKLUMM (M30IMPOBaHMS) 1 HAMMEHBLLEN BapuabenbHOCTY pe3ynbTaTos.

Tabnuua 2
CteneHb ussneyeHus 2,6-AMOIr0Ob u3 moaenbHbIX KOMNO3ULMIA B 3aBUCUMOCTH
OT coAepXaHusa aHanuTa B buomartepmane
BHeceHo aHanuTa HaigeHro, % (n=5; P=0,95)
MrB25T — —
Bromarepuarna % X S Sz Ax S
1 2 3 4 5 6 7
MogenbHble CMeCK € NeYeHbH
1,25 0,005 92,32 3,5792 1,6007 4,45 0,0388
2,5 0,01 93,04 3,2493 1,4532 4,04 0,0349
5,0 0,02 93,83 2,9839 1,3345 3,71 0,0318
12,5 0,04 94,47 3,0403 1,3597 3,27 0,0322
25,0 0,1 94,81 2,4612 1,1007 3,06 0,0259
50,0 0,2 94,94 2,3887 1,0683 2,97 0,0252
MogenbHble CMeCcH C KPOBbHO
1,25 0,005 92,54 3,4425 1,5396 4,28 0,0372
2,5 0,01 93,17 3,0242 1,3525 3,76 0,0325
5,0 0,02 94,28 2,7346 1,2230 3,40 0,0290
12,5 0,04 94,54 2,3485 1,0503 2,92 0,0248
25,0 0,1 95,02 2,2679 1,0143 2,82 0,0239
50,0 0,2 95,15 2,1958 0,9820 2,73 0,0231
MoaenbHble cMecK ¢ nnasMon
1,25 0,005 97,53 29115 1,3021 3,62 0,0299
2,5 0,01 97,82 2,6460 1,1834 3,29 0,0270
5,0 0,02 97,75 2,3726 1,0611 2,95 0,0243
12,5 0,04 98,12 1,9222 0,8597 2,39 0,0196
25,0 0,1 98,42 1,7454 0,7806 2,17 0,0177
50,0 0,2 98,49 1,6891 0,7554 2,10 0,0171

Mo psgy OCHOBHbIX BanMAALMOHHbLIX KPUTEPUEB, TaKWUX Kak MWHEMHOCTb, NPELUM3NOHHOCTb, NPaBUIib-
HOCTb, YCTOMYMBOCTb, pa3paboTaHHbIi BapuaHT onpeaenenns 2,6-AMOIOb cootseTcTBYHOT TpeboBaHusAM,
npeabsBIseEMbIM K METOAMKAM CYAeBHO-XMMNYECKOro aHanmsa.

3akntoyeHne. Havnbonee npuemnembiM W30MMPYHOLMM areHToM anst akctpakumm 2,6-OAMOrOBb us3
Buonornyeckoro Matepuana. sBnsieTcs cMech atunaueTat-auetoH (5:5). OnTumanbHbIN PEXUM U30NMpoBa-
HWUS — aBykpaTtHas 30-MWHYTHas MHPY3Us (HacTaMBaHWe) NpPWU KOMHATHOW TemnepaType C NepuoanNyecKUM
nepemeLLBaHNEM; COOTHOLLEHWE Mace SKCTparupytoLLen cmecy 1 buomatpuusl — He MeHee 2:1.

[ns ounctku Boigensiemoro 2,6-AMOIOBb npeanaraeTcs TOHKOCNOWHas Xpomatorpadus Ha nnacTuH-
kax «Copbdun» B cucTeMe rekcaH-anaTuNoBbIN agmp (6:4). MoeHTudukaums 1 Konm4ecTBeHHoe onpeaene-
Hue obecneunBaetcs metogamu TCX u cnekTpodoToMETPUN.

OKCnepuMeHTanbHO AoKasaHo, YTO CMeCh aTunaveTaT-aUeToH (5:5) B npouecce uHy3um obecneynsa-
€T CTeneHb U3BneYeHnst aHanuta go 95,72% m3 moaenbHoit Matpuubl (neyexn). PaspaboTtaHa Metoguka, Ko-
TOpas B LUMPOKOM AuanasoHe koHueHTpauuin 2,6-OMOrOB (0,005-0,2%) AeMOHCTpupyeT BbICOKM W CTa-
OUnbHBIN YPOBEHb M3BIIEYEHNS aHanuTa U3 psaa buomaTpul (NeyYeHu, KpoBY U nnasmbl).
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Mo KrnoYeBbIM BanMaaLUMoHHbIM KpuTepuam paspaboTaHHas cxema uccneaoBaHns bromatepuana Ha
npeameT Aokasatenscrea npucytctaus B HEM 2,6-AMOIOB cooTBeTcTBYET TpeboBaHUSM NPUrOAHOCTY A1
CyAebHO-XMMNYECKUX SKCMEPTM3.
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YIK614.2

PA3PABOTKA 3IEMEHTOB BI3YAJIbHON
KOMMYHWKALIMA MEAWNLIWHCKOT0
YUYPEXIIEHUA

BAPTA3APbAH AJINA UT OPEBHA

MarmcTpaHT
HOXHbIN (heaepanbHbIn YHUBEPCUTET, AKagemusi apXMUTEKTYpbl U UCKYCCTB

HayyHb1ii pykosodumenb: A6bacoe Upmuxap banakuwuesuy
0.m.H., hpogbeccop
FOxHb I pedepanbHbIl yHUgepcumem

AHHOTaumA: B CTaTbe paccMaTpyBaKTC BONPOCHI (DOPMUPOBAHUS rpathyeCcKoro HanosHeHUs cpeabl Meau-
LIMHCKOrO yupexaeHns 1 0COBEHHOCTI OpraHM3aLmuy Bu3yanbHoi KoMMyHUKaLmu. [peacTasneH npouecc pas-
paboTKM KOMMMEKca BU3yanbHbIX PELIEHWA HA NpUMEPE NONUKIMHWKM, BKIIOYAIOLEro Co3aaHne 3NeMEHTOB
(PMPMEHHOrO CTUNS, HaBUraLMOHHOM CUCTEMbI, MHPOPMALMOHHBIX NNakaToB U LMMPOBbIX MHTEPencoB. B
pesynbTate ChOpMUpPOBaHa €AMHas BU3yanbHas CUCTEMA, HanpaBfeHHas Ha NOBbIEHWE WHAOPMATUBHO-
CTu, ygobcTtea BOCnpUATMS M 9PdEKTUBHOCTM B3aMMOLAENCTBIS NONb30BaTeNen ¢ MeaNLMHCKON CPEaoN.
KnroyeBble cnoBa: rpadomyeckuii AusaiH, BusyanbHas KOMMYHUKaLMS, MEQULMHCKAs cpeaa, HaBuUraLuMoHHas
cuctema, (PUpPMEHHbIN CTUMb, rpadMyecKkoe HanoHeHNe, LMGpoBLle MHTEP(ENCHI.

FEATURES OF GRAPHIC DESIGN IN MEDICAL ENVIRONMENTS
Vartazarian Alla I.
Scientific adviser: Abbasov Iftikhar B.

Abstract: This article examines the development of graphic content for a medical facility's environment and
the specifics of visual communication. It presents the process of developing a set of visual solutions using a
clinic as an example, including the creation of corporate identity elements, a navigation system, information
posters, and digital interfaces. The result is a unified visual system aimed at improving the information content,
ease of perception, and effectiveness of user interaction with the medical environment.

Keywords: graphic design, visual communication, medical environment, navigation system, corporate identity,
graphic content, digital interfaces.

BBeepenune. MeauumHckoe ydpexaeHne npeactaBnseT coboi NpoCcTpaHCTBO, B KOTOPOM YErOBeK B3a-
NMOZENCTBYET € 6OMbLUMM 06BLEMOM MHOPMALMK: YKa3aTensaMn, MHEOPMALMOHHBIMIA CTEHAAMU, pacnuca-
HUAMU, HaBUraLMOHHLIMU 3IEMEHTaMm1 U LM posbIMK cepaucamu. [paduyeckoe oopmieHne B MeOULMH-
CKUX YYPEXOEHNSX UrPaeT KITHOYEBYHD POfb B OpraHM3auuy BudyanbHon cpefpl. MpogymaHHas Bu3yasnbHas
KOMMYHWKaLMs NO3BOMNSET nauneHTam ObicTpee HaxoauTb HyXHble kabuHeTbl u ycnyru [1]. OgHako oTcyT-
CTBME €[MHOM CUCTEMbI BU3yanbHOM KOMMYHUKALWUK, MEeperpyXeHHOCTb MH(POPMALMOHHBIX MaTepuanos
HeJoCTaTo4Has CTPYKTYPUPOBAHHOCTb rpachuyecknx arneMeHTOB MOryT 3aTPyAHSATb NPOLECC BOCMPUATUS UH-
(hopMaLmm YCIIOKHATL KOMMYHUKALMIO MEXIY MEAULMHCKAM YYpeXOeHNeM 1 NoCeTUTENEM.
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PaspaboTka komnnekca Bu3yanbHbIX peLleHuin Hanbonee NoMHO PackpbIBAETCS B YCMOBUSAX KOHKPETHO-
ro obbekTa, NMO3BOMAKLLEr0 PacCMOTPETb NMPUMEHEHUE rpacnyeckmx pelleHuit Ha npakTuke. B kayectse
obbekTa pas3paboTku Ans npoekTa rpaduyeckoro HanonHeHus Boibpana MonuknuHmrka Ne3 Mopoackoit Gonb-
HULbl Ne6, pacnonoxeHHas B ropoge PoctoB-Ha-[JoHy. Ha CerogHsWHU eHb B NOMUKITMHUKE CYLLECTBYeT
6a30BbIN A13aliH, 04HAKO ero 06LEM OrpaHNyeH.

PaspaboTka rpam4eckoro HamnosHEHUs MEAMLIMHCKOTO YYpexneHus OCYLLECTBASETCA MO3TanHo M
BKIIOYaEeT nocrefoBaTenbHoe OpMUMpPOBaHNE 3NEMEHTOB BU3YanbHOW CUCTEMbI, HAanNpaBeHHON Ha co3ga-
HWe LeTOCTHOM M (hyHKLIMOHANbHOW cpefpl. [poLecc BKYaeT co3aaHne norotuna u aneMeHToB PUPMEHHO-
ro cTuns, nogbop LBETOBOrO U WPKUGTOBOMO peLLeHuin, pa3paboTky HaBUraLMOHHOM CUCTEMbI U MHGOpMAL -
OHHO-NPOCBETUTENBCKMX MIakaToB. Takxe NPOEeKTUPYIOTCS LMMPOBbIE PELIEHWs, BKMKYatoLLMe CauT, Mo-
BunbHOE NpUNOoXeHWe 1 MHTEPMENCHI MHPOPMALIMOHHBIX CEPBUCOB.

MpoekTupoBaHue cocTaBnAOWMX rpacduyeckoro conpoBoxaeHms. Ha nepsom atane 6bin ocy-
LECTBNEH NOWUCK LIBETOBOMO peLueHns u nogbop wpudtos (puc.1). B pesynbtate aHanusa Gbinu BolOpaHb
OCHOBHblE (PUPMEHHbIE LiBeTa: BUPIO30BbIN 1 (PMONETOBLIN, 0BecneunBatoLLme BU3yanbHy0 MAEHTUYHOCTb U1
accoummpytoLmecs ¢ MEAULMHCKONA Cpeaon, cniokoncTanem u gosepueM. LLpndtooe peleHne 6bino ocHo-
BaHO Ha MCMOMNb30BaHWM COBPEMEHHOIO rpOTECKA, OTAMYAIOLLEroCs XOPOLUEeN YNTaeMOCTbH U YHUBEPCANbHO-
CTbI0 NPUMEHEHUS B Pa3fINYHbIX HOCUTENSX [2].

Puc 1. Mouck uBetoBoro pewwexns u noabop wpuctoB
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Puc. 2. Mouck rpacdmuyeckoro peweHUs norotuna
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[anee 6bin npoBeEH nouck rpacuyeckoro pelweHns norotuna. PaspaboTka ocyliectensanach B rpa-
cuyeckom pegaktope Adobe lllustrator, rae 6binm npopaboTaHbl pasnuyHble BapuaHTbl 3Haka. B pesynbtate
Obin BbIGpaH NOroTMN, OCHOBAHHbIA Ha CTUNMI30BAHHOM 00pase cepaua C MHTerpawuyei MeauUyHCKOro Kpecra
(pnc.2). aHHoe pelueHne coveTtaeT B cebe accoumaumm ¢ 3ab0Toi 0 300pOBbE U NPOGECCMOHANBHON Meau-
LIMHCKOW AesaTeNbHOCTLI0, a Takke OTNMYAeTCs NAKOHUYHOCTBH0 M COBPEMEHHBIM BU3YarlbHbIM S3bIKOM.

Cnepytowmm atanom cTana paspaboTka HaBUraLuMoHHON CUCTEMBI. [IPOEKTMPOBaHWE OCYLLECTBISNOCH
C YY4ETOM CTPYKTYPbI 30aHNS, BKMIOYAIOLLETO LIOKOMbHBIA M YEThIPe OCHOBHBIX 3Taxa, YTO MO3BOMNIIO BbICTPO-
WUTb NIOTMYHYI0 CUCTEMY OPUEHTUPOBaHMS. bbina paspaboTaHa cucTema BU3yaribHOW HaBUraLmm, BKIKYatoLas
WKOHKW, YKa3aTenn 1 NoaTaxHble MHGopMaLmoHHble Tabnuubl (puc.3) [3,4].
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Puc.4. Pa3pabotka nnakatoB

[ins yno6cTBa OPUEHTUPOBAHMS UCMONb30BaHO LIBETOBOE KOAMPOBAHME: (hVOMETOBLIN LBET 0603HaYa-
€T Tekylee MeCTOMNOSIOKEHNE NONb30BATENS U YKa3blBAaeT Ha 3Tax, Ha KOTOPOM OH HaxoauTcsi. Bce anemeH-
Tbl HABUraLyW BbINONHEHbI B €4NHOM CTUNE W HanpaBeHbl Ha YNpoLLeHe BOCMPUSTUS MHGhopMaLmMKM 1 No-
BbllLEHWEe Ya06CTBa NepeMeLLEeHUst BHYTPYU NPOCTPaHCTBA.
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Cnepytowmm atanom cTana paspaboTtka MHGOPMaLMOHHBIX NakaToB. bbinu co3aaHbl MeauuMHCKue
NPOCBETUTENbCKME MaTepuasbl, HanpaBneHHble Ha MH(OPMUPOBAHME MALMEHTOB MO aKTyarbHbIM TeMaM.
WnnioctpaTuBHas YacTb nnakaToB bbina paspaboTaHa ¢ MCMONb30BAHMEM COBPEMEHHBIX LIMPPOBLIX UHCTPY-
MEHTOB, BKMKYas HEMPOCETEBbIE TEXHOMOMM, YTO MO3BOMAIO PACLUMPUTL BU3YasibHbIE BO3MOXHOCTU U A0-
BUTbCA BbIpa3UTENbHBIX U MOHATHLIX 06pa3oB.. (puc.4) [5].

[anee 6bin paspaboTtaH Au3aiH cainTa NoAMKNUHKKKA (puc.5). B pamkax npoekta 6bin gopaboTaH MH-
Tepdhenc, BKMYaLLMiA pacnucaHne npuéma Bpayen, BOSMOXHOCTb OHMaNH-3an1cK, KOHTAKTHYO MHGopMa-
Lo, KapTy npoe3aa u pexumM paboTbl yupexaeHns. BusyanbHoe opopmneHre canTa BbIMOMHEHO C UCMOSb-
30BaHueM (OMPMEHHOW LBETOBOW NanuTpbl. HTEP(ENC OTNNYAETCH YUCTOTOM, CTPYKTYPUPOBAHHOCTBLIO U UH-
TYUTUBHO NMOHATHOCTBIO, YTO 06ecneynBaeT yaobCTBO B3aMMOLENCTBIS NONb30BATENS C CUCTEMOMN.

Pacnucanmue npuema spavei

Monuxknunuveckoe otaeneqne N23 M6 N2 6
SeyaAETIITE eCT e Par e T 1ETon 1 Aty

Wadopmauma

3anuch Ha npuem

KonTakTe!

Puc. 5. PaspaboTka au3aiHa caiTa NONMKNMHMKK

Cnepytowmm atanom ctana paspaboTtka MOOMALHOMO NPUMOXeHUs ANs nauueHToB. GyHKUMOHaN npu-
TIOKEHNS BKMKOYAET BO3MOXHOCTbL 3anu1cy Ha NPUEM, MPOCMOTP TEKYLLMX W NPeablayLnX 3anucen, JocTyn K
pesynbTaTaM aHamnu3oB, HanpaBneHUsM K BpayaMm, a Takke ynpasneHue NpodunsiM1 HECKOMbKIUX NONb3oBa-
Tenen ¢ OAHOro ycTponcTBa [6]. VHTepdhenc npunoxeHns BoINOSHEH B €AMHOM BU3yanbHOM CTUIE C CalToM,
4TO 0BecneymBaeT LenocTHOCTb NOMb30BATENLCKOrO OMbiTa (pUc. 6).

Puc.6. MakeT MOGMNBLHOTO NPUNOXEHMA
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Puc.7. QuzanH nutepdpeiica uHchomara

B pamkax npoekta Takke Obin paspabotaH uHTEpENC MHhomarta (puc.7), pasmeLLaeMoro npu BXoge B
MeaunumHckoe yupexaeHne. OCHOBHOE BHUMaHME BbIno yaeneHo npopaboTke SKpaHHOrO KOHTEHTA M NOMb30-
BaTENbCKOro CLeHapust B3aumogencTeus. C noMOLLbIo MHOMaTa Nnonb3osaTenb MOXET 3anMcaTbCsl Ha npu-
€M, Mony4nTb TaNoH B PErucTpatypy, a Takke O3HAKOMWUTLCS C pacnucaHueM Bpayei. [JaHHoe pelueHve
HanpaBfeHo Ha COKpaLUEeHWe oYepeaei u noBbileHne yaobeTea 06CNyKMBaHWS NaLMEHTOB.

3akntoyeHune. Takum obpasom, paspaboTka rpacmyeckoro HanoHEHMS Cpedbl MEeANULMHCKOTO yupe-
XOEHUs NpeacTaBnseT cobon KOMMEKCHbIN NPOLIECC, BKMOYAIOLLMIA CO3AAHNE eANHON BU3YaNbHOM CUCTEMbI,
obbeamnHsioLen UPMEHHbIA CTUMb, MHGOPMALMOHHbIE MaTepuarbl, LMGPOBLIE MHTEPGIENCHI 1 HABUTALWMIOD.
hopMUpoBaHmMe rpacnyeckoro HanonHEHUs MEAULIMHCKOrO YUYPEXOEHNS SBNSETCA BaXHbIM 3NIEMEHTOM Op-
raHu3auum B13yanbHoOW cpefbl U NoBbieHNs 3HEKTUBHOCTI KOMMYHMKaLMK C nonb3oBaTensmn. Paspabo-
TaHHas CUCTeMa BW3yarbHbIX PELIeHWA MO3BONSeT OObEAVHWUTL pasfNyHble SMEeMEHTbl Cpedbl B eAuHYH0
CTpyKTYpy, obecneumBaioLlyio yaobcTBO BOCMPUATUS WHGOPMaLMU W OPUEHTUPOBAHWS B MPOCTPAHCTBE.
MpeanoXeHHble MPOEKTHble PeLleHnst MOryT CMyXUTb OCHOBOW ANst JanbHEMLIEero passUTUS W COBEPLUEH-
CTBOBaHMS BU3yarnbHON KOMMYHUKaLMN MEAULMHCKIAX YYPEXOEHWIA.
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YIIK 728(532.6)

TPAINLINOHHBIE APXMTEKTYPHbIE PELLEHNA
NEMEHA KAK OCHOBA YCTOWYUBOW XMW
CPE/bI

Alb-bAIBU HALDKMB ABIYNIKXANEK MOXCEH MOXAMMEA

acnupaHTt
OrAQY BO «Poccuiickuin yuusepcuteT apyx0bl Hapogos umeHn Matpuca Jlymymooi»,
Mocksa, Poccus

AHHOTaums. B cTaThbe paccmaTpuBaloTCA TPaAMLMOHHbIE apXUTEKTypHble pelueHns VemeHa kak OcHoBa
(hopMMPOBaHMS YCTONYMBOMN XIUION CPEAbI B YCNOBUSX XapPKOro Knumara. BbInonHeH aHanus TpaguuMoHHONM
XUION apXMTEKTYPbl NEMEHCKUX rOPOSOB, BbISBMEHbI OCHOBHbIE 3KOSOTMYECKMe W KIMMATUYeCKUe NpUHLMMbI
(hOPMMPOBAHMS XWMON 3aCTPONKK. MccneaoBaHbl 0COBEHHOCTM UCNONb30BaHNS BHYTPEHHIX ABOPOB, Mall-
pabui, eCTECTBEHHON BEHTUMALMM, NTOKANbHBIX CTPOUTESNbHBIX MaTepuarioB 1 KOMNAKTHON CTPYKTYpbl rOpoA-
CKoli cpefbl. PaccMoTpeHb! npoBrieMbl COBPEMEHHON XWUmoit 3acTPOitk Vlemera, cBA3aHHbIe ¢ yTpaTol Tpa-
AVLMOHHBIX apXMTEKTYPHBIX MPUHLMMOB 1 POCTOM 3HEpronoTpebnenuns 3gaHui. [peanoxeHsl HanpaBneHns
ajantauuv TpaguUMOHHBIX apXMTEKTYPHBIX PELLEHUI K COBPEMEHHBIM YCMOBUSM YCTOAYMBOMO PasBUTUS Xi-
now cpegp!.

KnioueBble cnoBa: Vlemen; TpaanLMOHHas apxUTeKTypa; xunas cpefia; yCTONUNBOE pasBuTHe; KnmaTuye-
cKas apanTauus; 3Kooryeckas apxuTekTypa; CpegHeaTaxHas xunas 3acTponka; SHeproaeKTUBHOCTb;

TRADITIONAL ARCHITECTURAL SOLUTIONS OF YEMEN AS THE BASIS OF A SUSTAINABLE
RESIDENTIAL ENVIRONMENT

Al-Badwi Najib Abdulkhaleq Mohsen Mohammed

Abstract. The article examines traditional architectural solutions of Yemen as the basis for the formation of a
sustainable residential environment in hot climatic conditions. An analysis of the traditional residential architec-
ture of Yemeni cities was carried out, and the main ecological and climatic principles of residential develop-
ment formation were identified. The study investigates the use of internal courtyards, mashrabiyas, natural
ventilation, local building materials, and the compact structure of the urban environment. The problems of
modern residential development in Yemen associated with the loss of traditional architectural principles and
increasing energy consumption of buildings are considered. Directions for adapting traditional architectural
solutions to contemporary conditions of sustainable residential environment development are proposed.
Keywords: Yemen; traditional architecture; residential environment; sustainable development; climate adapta-
tion; ecological architecture; mid-rise residential development; energy efficiency;

BeepneHue
B coBpeMeHHbIX YCNOBUSAX YCTONYMBOE Pa3BUTUE XMIOW Cpesbl CTAHOBUTCA OLHOW U3 BaXHeWLWwuX 3a-
[1a4 apXuUTEKTYpbI 1 rpagocTponTenscTea. OcoBEeHHO aKTyanbHOil AaHHas npobnema sensetca Ans Vemena,
rae CroxHble NPUPOLHO-KIMMATUYECKME YCIIOBUS, OrPaHUYEHHOCTb SHEPreTUYeCcKUX PecypcoB U nocnesn-
CTBMS COLMAmNbHO-9KOHOMUYECKOrO KpU3MCa OKa3blBaKT 3HAYNTENbHOE BIUSHWE Ha COCTOSHWE XKUMOW 3a-
cTpoitku [1].
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TpaauumonHas apxutexTypa Memena hopmmpoBanach Ha NPOTSHKEHMM MHOTWX CTONETWIA oA BO3Ae -
CTBUMEM KIIMMATUYECKMX, KYNbTYPHBIX U COLMarbHbIX (hakTopoB. APXMTEKTYPHBIE PELLEHUS UCTOPUYECKNX rO-
ponoB VlemeHa obecneunBank BbICOKMIA yPOBEHb KMMATUYECKON afanTaLyi 34aHuil 1 KOM(OPTHbIE YCIOBIS
NPOXMBaHMS HaceneHms 6e3 UCNONb30BaHNSA CROXHbBIX MHXEHEPHBIX CUCTEM [2].

CoBpeMeHHas Xunas 3acTpoiika MlemeHa BO MHOMMX Cryyasix yTpatuna cBssb C TPaANLMOHHBIMK
NpUHUMNaMM POPMUPOBAHMUS XUION cpefbl. Vicnonb30BaHne TUNOBBLIX CTPOUTENbHBIX PELLEHWA, HE YYNTbI-
BaKOWMX OCOBEHHOCTM MECTHOrO Knumarta, NpUBOAWT K MeperpeBy 34aHWi, pocTy 3HepronoTpebneHus w
YXYZLUEHWO 9KOSTOTMYECKUX XapaKTEPUCTUK roposckon cpeabl [3].

B CBS31 C 3TUM 1CCE0BaHNE TPAANULIMOHHBIX apPXUTEKTYPHBIX peLLeHiit emera 1 BO3MOXHOCTEN 1x
NPUMEHEHNS PN POPMUPOBAHUM COBPEMEHHOW YCTOMYMBOM XWUMON Cpedbl NPeACTaBnseT 3HAYUTESNbHBIN
Hay4YHbIN 1 NPaKTUYECKUI MHTEPEC.

TpaauumoHHas apxutektypa MemeHa n ocobeHHOCTH eé hopmMMpoBaHMs

TpaauuVoHHas Xunas apxutekTypa VlemeHa SBnsieTCs 0AHUM 13 Hanbonee SPKX NPUMEPOB KANMaTv-
Yeckn afanTUPOBAHHOW apXMTEKTYpHOW cpedbl brvkHero BocToka. Ha hopmupoBaHue Xumom 3acTponku
3HaYMTENbHOE BIUSHWUE OKasanw Kapkui Knumat, ocOBEHHOCTU penbeda, OrpaHNYeHHOCTb NPUPOAHbIX pe-
CYPCOB W COLManbHO-KYbTypHble TpaguLuv Hacenenus [4].

Hanbonee 13BeCTHbIMM NpUMepamMu TPAAULIMOHHON XWUION apXUTEKTYPbl SBRSKOTCH UCTOPUYECKME TO-
poga CaHa, LUnbam, 3abug n Tams. [Ins gaHHbIX rOpPOLOB XapakTepHbl KOMNAKTHas CTPYKTypa 3acTPOViKM,
BepTUKanbHas OpraHM3aLms XunblX JOMOB U aKTUBHOE UCMOMb30BaHWe NTOKaNbHbIX CTPOUTENBHBIX MaTepua-
nos [5].

Puc. 1. TpaguumoHHas xunas 3acTpoika ropoga 6M (Memen)

OcoBoe 3HaueHe B TPAAWULIMOHHOI apXMTEKTYpe VlemeHa nMena KOMNakTHOCTb FOpofCKol cpeapl. Y3-
Kue ynuubl 1 NroTHas 3acTpomrka obecneynBany Co3faHUe 3aTeHEHHbIX NPOCTPAHCTB U CHMKEHWE BO3ael-
CTBUS COITHEYHOW pagmaLmmn Ha pacagbl 3aaHum [6].

LLinpokoe pacnpocTpaHeHne NomyyYnnu BHyTPEHHWE ABOPbI, BbINOMHABLUME BaXHble KNUMaTUYecKue y
coumanbHble yHKUMU. BHYTpeHH1e gBopbl 06ecneynBani ecTeCTBEHHYK BEHTUNALMIO MOMELLEHWIA, perynu-
poBaHWe TemnepaTtypbl BO3AyXa 1 OpraH13aLnio NpUBaTHOro XUIoro NpocTpaHcTsea [7].

OaHUM 13 Hanboree xapakTepHbIX ANEeMEHTOB TPaaULIMOHHON apXUTEKTypbl MemeHa sBnanack mali-
pabus — JepeBsHHas pelleTyatas KOHCTPYKUWS, NpefHasHa4YeHHas Ans COMNHUEe3aluTbl U eCTECTBEHHON
BEHTUNALMN NOMELLEHMN [2].
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Puc. 2. TpaguUMOHHbIE apXUTEKTYPHbIE 3NEMEHTbI XunbIX JOMOB ropoaa CaHa

3HaunUTESbHYI0 POSib Urpasno NPUMEHEHWE NOKaSbHbIX CTPOUTENbHBLIX MaTepuanoB — UHbI, KaMHS,
N3BECTHSAKA M 0BOXOKEHHOMO Kupnuya. ToncTble CTeHbl TPaAULMOHHBIX AOMOB 0briaganu BbICOKOW Tennoem-
KOCTbH M CNOCOBCTBOBANM CHUKEHWIO TEMNEPATYPHbIX KonebaHuii BHYTpY nomeLLeHuii [8].

JKkonornyeckne YyHKLUM TPAJULMOHHBIX aPXUTEKTYPHbIX peLueHuni

AHan13 TPaANLIMOHHON XWMON apXUTEKTYpbl MemMera nokasbBaeT, YTo GONMbLUMHCTBO apXUTEKTYPHbIX
9MEeMEHTOB BbIMOMHSANM OBHOBPEMEHHO (PYHKLMOHAMbHbIE, SKOMOrMYECKUE M KNUMaTUYECKIE 3aaauM.

BHyTpeHHWe ABOpbI 06€ecneynBany ecTeCTBEHHOE OXNaxaeHUe NOMELLEHNA 3a CYeT LMPKYNSLMM BO3-
[yXa W CO30aHMs TEHEBbIX 30H. Hanuune pacTUTENbHOCTM M BOAHbIX 3MEMEHTOB CnocobCTBOBAMO ynyuLle-
HWK0 MUKPOKIIUMATa XWIion cpeppl [7].

TpagnumoHHas cuctemMa ecteCTBEHHON BEHTUMALMM OCHOBbIBAMNAach Ha UCMOMb30BaHWW BEPTUKANbHOM
CTPYKTYpbI 30aHWiA, BETPOBbLIX NOTOKOB ¥ Nepenasgos Temnepatyp [2].

BonbLuoe 3HaYeHne nMena OpMeHTaLMs 34aHNA OTHOCUTENBHO CONHEYHON paauauun u npeobnagato-
KX BETPOB. APXUTEKTYPHAs OpraHM3aLns Xunon 3acTponku (opMmpoBanack ¢ y4eToM MUHUMU3aLUU Ten-
NOBbIX HArpy30K ¥ CO3AaHUs BnaronpUATHbIX YCNIOBUN A1 NPOXWUBAHNS HaceneHus [6].

KomnakTHasi CTpyKTypa MCTOPUYECKMX FOPOIOB VlemeHa Takke BbINOMHANA BaXHYI0 3KOMOTMYECKYH
yHKUmto. TINoTHas 3acTporka ymeHbluana niowaab NOBEPXHOCTEN, NMOABEPKEHHBIX COMHEYHOMY BO3LEN-
CTBUIO, M 0becneymnBana hopM1poBaHue YCTOMYMBOI FOPOACKON cpeabl [4].

CoBpeMeHHble NpobneMb xunon 3acTpoiku Memena

CoBpeMeHHOe pa3BuTIE XUMOil 3aCTPONKM VlemMeHa conpoBOXaeTcs MOCTENEHHON yTPaTol TpaauLIi-
OHHbIX apPXMTEKTYPHBIX MPUHLMMOB. BO MHOMX HOBbIX XWMbIX palioHax MCMONb3YKTCA TUMNOBbIE CTPOUTEMNb-
Hble PEeLUEHNSs, OPUEHTUPOBAHHBIE NPENMYLLECTBEHHO HA COBPEMEHHBIE CTPOUTENbHBLIE TEXHOMOMMW U MaTe-
puansl [9].

LLiMpokoe pacnpocTpaHeHne xene3obeTOHHbIX KOHCTPYKLMA, CTEKNSHHbIX (pacagoB U UCKYCCTBEHHBIX
CMCTEM KOHAMLMOHMPOBAHWUS MPUBOAWT K POCTY SHEPronoTpebneHns 3aaHuin 1 yXyaLEHUIo 3KOMOrMYECKMX
XapaKTepucTuk ropogckon cpedsbl [1].

OfHOM 13 OCHOBHBIX NPOBNEM COBPEMEHHOIN XUNOM apXMTEKTYpbl MemMeHa SBNAeTcs HeaoCTaTo4Has
KnumaTtuyeckas agantauus 3gaHnid. Bo MHOMMX cnyyasix COBpeMEHHbIE Xinble JOMa He Y4UTbIBAKOT 0COBeEH-
HOCTW apKoro Knumara, YTo NpUBOAWT K NeperpeBy MOMELLEHU 1 He0BXOAMMOCTM MOCTOSHHOMO UCMOSb30-
BaHMs CMCTEM oxnaxaeHus [3].
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Kpome Toro, coBpemeHHble npouecchbl ypbaHusaumm cnocobCTBYIOT NOCTENEHHON yTpaTe apXMTEKTYp-
HOW MOEHTUYHOCTU UCTOPUYECKNX ropoaoB MemeHa [9).

MpuHUMNBLI hopMUPOBAHUA YCTONYUBOM XKUNOKN Cpedbl

Ha ocHoBe aHanu3a TPaAMLMOHHON apXWTEKTYpbl MemMeHa MOXHO BbAENNUTH OCHOBHbIE MPUHLMMbI
(HOPMUPOBAHUS YCTONYUBOWN XKUIMOWN Cpeab.

[MepBbIM NPUHLMMNOM SBASETCS KNUMAaTMYeckas agantauus apxXuMTeKTYpHbIX pelleHnin. opmupoBaHue
WO 3aCTPOVKN JOMKHO Y4UTbIBATh OCOBEHHOCTI CONHEYHOW paduaLym, HanpasfeHnus BETPOB 1 TemMnepa-
TYPHOrO pexuma Tepputopum [8].

BTOpbIM NPUHLMNOM SBNISIETCS UCMONb30BaHNE €CTECTBEHHON BEHTUNALMN U NACCUBHBIX CUCTEM OXNa-
XaeHusi. NpuMeHeHne BHYTPEHHIX ABOPOB, aTPUyMOB, TEHEBbIX MPOCTPAHCTB 1 BETPOBbIX BalueH no3sonser
CHKaTb dHEPronoTpebneHre 3gaHui 1 ynyyiatb MAKPOKIIMMAT XUIon cpedpl [2].

TpeTbM NPUHLMNOM SBASETCA paLMoHanbHOE UCMONb30BaHWE NOKaNbHbIX CTPOUTESNbHLIX MaTepua-
no.. [puMeHeHne TpaauUMOHHBIX MaTepuanoB CocOOCTBYET CHIDKEHWIO TEMSOBbLIX HArPY30K M MOBLILIEHNIO
9KOSIOrN4eCKo YCTOMYMBOCTM apXUTEKTYPHOW cpeab! [4].

UeTBepTbIM MPUHLMNOM SBISIETCH COXPAHEHNE apXMTEKTYPHOM MOEHTUYHOCTM W KyrNbTYPHOrO Hacneams [5].

BaxHbIM HanpaBneHeM YCTONYMBOTO PasBUTUS ABNSETCA Takke UHTErpaums COBPeMeHHbIX TEXHOMO-
M ¥ TPAOMLMOHHBIX apXWUTEKTYPHBIX PELUEHMI. /Icnonb30BaHMe COMHEYHOM SHepriun, cucTem Bogochbepexe-
HWS 1 3KOSTOTUYECKM YCTOMYMBBIX TEXHOMOMN MOXET 3(D(PEKTUBHO COYETATLCA C TPAAULMOHHBIMK NPUHLMNA-
MV opraHusauv xunon cpeabl [10].

TPAAVLIMOHHbIE APXUTEKTYPHBIE PELLEHUA MEMEHA KAK OCHOBA YCTOWYUBOW XXWU/TOM CPEAbI
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MHTErPALMA TPAAULIMOHHDIX PELLUEHWIA U COBPEMEHHbIX TEXHONOMMIA - OCHOBA YCTOMYUBOIO BYAYLLETO

Puc. 3. TpaauuMOHHbIe apxuTeKTYpHbIe pewerus iemeHa kak 0CHOBa yCTOMUMBOM XKNMOI cpeabl (co-
CTaBNEeHO aBTOPOM)

B pesynbTaTe MCCNE[OBaHMA YCTAHOBMEHO, YTO TPaAMLMOHHAA apxuTeKTypa Vlemena comepxut ad-
(DEKTUBHbIE KIMMATUYECKME W 3KOSOTUYECKUE peLLeHns, CnocoOCTBYoLmME (DOPMUPOBAHIIO YCTOMYUBOMN Xu-
now cpegpl.
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BbisSiBNEHbI OCHOBHbIE apXUTEKTYPHbIE 3IEMEHTbI, 06eCneumBatoLLMe KNMMATUYECKYIO aaanTaLmio 3haHuiA;

- BHYTPEHHMWe [BOpbl;

- Mawpabuu;

- KOMMaKTHas CTPYKTypa 3aCTpOVKu;

- IoKasbHble CTPOUTESbHbIE MaTepuanbi;

- CUCTEMbl eCTECTBEHHOMN BEHTUNALMN.

OnpefaeneHo, Y4To UCNONb30BaHNe TPaAULUMOHHBIX apXUTEKTYPHBIX MPUHLMMOB NO3BONSET:

- CHWXaTb 3HepronoTpebnexne 3naHui;

- YNAyywaTb MUKPOKNUMAT XMNOW Cpespbl;

- COXpaHsTb apXUTEKTYPHYI MAEHTUYHOCTD;

- MOBbILLATb 9KONOMMYECKYH YCTONYMBOCTb FOPOLCKON 3aCTPOMKM.

3akntoyeHue

TpaauuymoHHas apxutektypa Mlemena npencraBnsiet co6oit BaXHbI UCTOYHMK SKOMOTMYECKN YCTONYM-
BbIX M KIIMMATWYECKN afanTUPOBaHHbIX apXMTEKTYPHbIX peleHuid. McnonbaoBaHue TpaguUMOHHBIX NPUHLK-
NOB OpraHu13aLnmn Xuoi cpeabl No3sonseT opMmMpoBaTb KOMGOPTHYHO, SHEProahPEKTUBHYIO U YCTONYUBYIO
rOPOACKYI0 Cpeay B YCMOBUAX XapKoro Knumara.

COBPEMEHHOE Pa3BUTHIE XUMOIN apXUTEKTYPLI MleMeHa [OMKHO OCHOBLIBATLCS HA COYETAHNN TpaanLu-
OHHOrO apXMTEKTYPHOTO OMbITa 1 COBPEMEHHbIX TEXHOIOMMI YCTOMYUBOrO pasBuTUS. JTO NO3BONKT obecne-
UNTb COXPaHEHWE apXMTEKTYPHOW MAEHTUYHOCTW, CHUXEHME SHepronoTpebneHns W MoBbilEeHWe KayecTsa
XUNOW cpeabl.
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YNK711.56

KOHLIEMLIWA AYTEHTWYHOCTD NMPW )
PEKOHCTPYKLLUW UCTOPUYECKWX 3[IAHWUW B
CUPWIA

KA3YP MAPAX

acnupaHTt
Poccuinckuin yHusepcuteT apyx0Obl HapoaoB nmer Matpuca Jlymymoeol

AHHoTauma. Hactosias cTatbst MCCNeayeT CMOXHYK KOHLENUMIO ayTEHTUYHOCTU B KOHTEKCTE PEKOHCTPYK-
LK ncTopuyecknx 3paHnii 8 Cupum, 0CobeHHO B YCNIOBUSIX MPOAOMKAIOLLEr0Cs BOOPY)XEHHOMO KOHMMKTA 1
nocrneaytoLLero BOCCTAHOBMEHMS. AHANM3NPYst UCTOPUYECKYHD SBOIOLMIO MOHSATUS KyNbTYPHOMO Hacneaus, ot
€ro 3apoXaeHuns B anoxy apabckoro BospoxaeHns 40 COBPEMEHHbIX MHTEPNPETALMIA, aBTOPbI NOAYEPKMBAIOT
TECHYI0 B3aMMOCBSA3b KyNbTYPHOTO HACNeans ¢ MAEONOrMYecKUMm, CoLMarnbHO-MOTUTUYECKUMU UHTEPECAMM
CUpuMICcKoro obulecTsa. B ctatbe NpoCNexmMBaeTCs M3MEHEHNE 3HAYEHUI 1 MPUMEHEHWA TEPMUHA “QyTEHTUNY-
HOCTb” C cepeauHbl XIX Beka, 0TMeYast, YTo ero akTyanusaums B apXMTEKTYPHOM W rpagoCTPOUTESIBHOM KOH-
TekcTe Cypun npousoLuna nuwwb K koHUy 1960-x rogos. B coBpeMeHHbIx peanusx Cupum, ayTEHTUYHOCTb OKa-
3bIBAETCSA HEpaspbIBHO CBSI3aHA C MAEONOMMYECKM BOCTIPUSITUEM HAcneaus, YTo CO34AeT 3HAUMTENbHbIE
NPenaTcTBMS ONs ee OOCTKEHUS B XO4€e NMOCNEBOEHHOTO BOCCTaHOBNEHWs. CTaTbsl NOAYEPKMBAET, YTO pe-
KOHCTPYKUMSt U pa3BUTUE KyNbTYPHOTO HaCneaus HanpsMylo 3aBUCAT OT TOTO, KaK pPasfiyHble CUPUIACKME
rpynnbl — pa3aeneHHbIe N0 PENUIMO3HBIM, STHUYECKUM W APYrM NPpU3HaKkaMm — OCMbICIST CBOE MPOLLOe W
chopmupyroT cBOe ByayLiee, Kaxagas co CBOUMM YHWUKaNbHBIMM NONUTUYECKAMI YCTPEMIEHNAMM U NpeacTaB-
NEHNAMM O NOASIMHHOCTY.

KntoueBble cnoBa. Cupusi; ayTeHTUYHOCTb; KyNbTYPHOE Hacneawe; UCTOPUYECKUE 30aHUS; PEKOHCTPYKLNS;
BOCCTaHOBIIEHUE; apXUTeKTypa.

THE CONCEPT OF AUTHENTICITY IN THE RECONSTRUCTION OF HISTORICAL BUILDINGS IN SYRIA
Kazour Marah

Abstract. This article explores the complex concept of authenticity in the context of the reconstruction of his-
toric buildings in Syria, particularly in the context of ongoing armed conflict and subsequent reconstruction.
Analyzing the historical evolution of the concept of cultural heritage, from its origins in the Arab Renaissance to
contemporary interpretations, the authors emphasize the close relationship between cultural heritage and the
ideological and sociopolitical interests of Syrian society. The article traces the changing meanings and applica-
tions of the term "authenticity" since the mid-19th century, noting that its relevance in the architectural and ur-
ban planning context of Syria only occurred in the late 1960s. In the contemporary realities of Syria, authentici-
ty is inextricably linked to the ideological perception of heritage, which creates significant obstacles to its
achievement during post-war reconstruction. The article emphasizes that the reconstruction and development
of cultural heritage depends directly on how various Syrian groups — divided along religious, ethnic, and other
lines — understand their past and shape their future, each with their own unique political aspirations and no-
tions of authenticity.

Keywords. Syria; authenticity; cultural heritage; historic buildings; reconstruction; restoration; architecture.
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BeegeHue. Paccmatpusas uctopudeckyto nepcnektusy, MoHATUE KynbTYpHOrO Hacneams usHavarbHoO
ObINo OAHMM U3 "COBPEMEHHBIX Maen" anoxu apabckoro BospoxgeHns. OHO OTHOCWUTCS K MPOSIBNEHMIO
TBOPYECKOr0 NOTEHLUMana Yyernoseka B (hopMe MaTtepuanbHbIX UK Heocs3aeMblx npeameTtos npowunoro. C
APYron CTOPOHbI, 3TO OTHOCUTCH K PasfMYHbIM WOEONOTUAM, CBSI3aHHBIM C PasfUYHBIMU  COLManbHO-
MOMUTUYECKUMI UHTEPECAMU B CUpUACKOM 06LLecTBe. JTa TOHKas CBA3b MEXAY KynbTYpHbIM Hacneauem
NOEeoNorMaAMM cTana onpasfaHueM NpeaHaMepeHHOro paspyLeHnst UCTOPUYECKUX COOpYxeHuii B Cupumn Bo
BPEMS$! HbIHELLHEW BOMHbI.

B cratbe 06CyxaaeM n3MeHeHue onpegeneHuii 1 cnocoboB 1Cnomnb30BaHWS TEPMUHA "ayTEHTUYHOCTL"
C cepeaunHbl 19-ro Beka A0 CErogHsLHero AHsg. HecMoTps Ha CyLlecTBOBaHWeE 3TOr0 TEPMUHA B OMCIAMCKOM
apabckon nuTepaType, "ayTEHTUYHOCTL" HE MCMONMb30Banacb MO OTHOLIEHUIO K KYNbTYpHOMY Hacneamo,
apxuTeKType M ropofckoMy nnaHupoBaHui A0 KoHua 1960-x rogoB. B HbIHEWHUX CUPUICKMX YCIOBUSIX
aYTEHTUYHOCTb acCoLMMPYeTCs C UOEONOrMyeckMM NOHUMaHWEM Hacrneams, 1 No3ToMy ee TPYAHO LOCTWYb B
xofde 6yayLero nocneBOEHHOr0 BOCCTAHOBNEHUS. PEKOHCTPYKLMS 1 pa3BUTHe KyNbTYPHOMO Hacneaus TeCHo
CBSA3aHbl C TeM, KaK pasfnyHble CUPUACKME rpynnbl BOCMPUHUMAKT CBOe Mnpownoe u Gygylwee. XoTs
HeKoTOpble MpeaMeTbl NPOLLMOro MOryT ObiTb BOCCTAHOBIEHbI, CUPUIACKOE OBLLECTBO NONMUTUYECKN TMYBOKO
pasgeneHo Mo PenuriosHoMy, 3THUYECKOMY W ApYrum npusHakam. Kaxpas u3 aTux pasgeneHHbiX rpynn
XapaKTepu3yeTcs Kak YeTKUMU MOSNIMTUYECKUMM YCTpemneHusmMu B Bygyliee, Tak U YETKUM NOHUMAHUEM
MOAMMHHOTO NPOLLIIONO.

MAuckyccusa o Hacneaun u pedopmax: 19-20 Beka

3abota 0 coxpaHeHus MeCTHOro Hacrnegust bepeT cBoe Havano ¢ koHua 19 Beka. Hambonee
npoceeTuTenbckas bopbba, NpeanpuHaTas NoHepamn apabekoro BO3POXKAEHMS, MOCPEACTBOM BbIGOPOYHON
AEMOHCTPaLUmMM CcnaBHOro npowsioro "apabos”, aTM pedopmaTopbl CTPEMUNIMCL [OKasaTb CMOCOOHOCTb
apabos co3aatb cBoe COOCTBEHHOE, eNHOE U He3aBUCUMOE rocyAapcTBo. Takum 0bpasoM, ¢ camoro Havana
npobnema Hacnegus Obina Kak TEXHWYECKUM, TaK W MONUTUYECKAM BOMPOCOM, CKOpEE, CUPUIACKOrO
rocygapctea2. 310 Takke Obino pesynbTaToM 3anagHoM KyNnbTypHOW SKCMaHCUK, KOTopas yckopunack nocre
OcmaHckoit umnepuu.

MpoBo3rnaLuenns pecopm: B 1839 1 1856 rogax. 310 paclumperue Bbino 0cobeHHO 3amMeTHO B 06pa-
30BaTeSbHbIX YUPEXAEHMSX, KOTOpble YacTo [1] NoAYepKUBany CEKTAHTCKUA PAaCcKoS U CTAaHOBUIUCH UHCTPY-
MEHTOM MOSIUTNYECKOrO NPOHNUKHOBEHMS 1 MPOBOAHWUKOM KynbTypbl [2].

PagukanbHble nOTpsiceHns, 0OpyLWMBLUMECH HA CUPUIACKOE OBLLECTBO B XO4e OCMaHCKUX pedopm, Ko-
IOHManNbHYK 1 NOCTKOMOHWANbLHYIO 3MOXW, BbI3BaNM Henpekpalawlmecs "pecopmuctckue” gebatol mexay
KyNbTYPHBIMU U COLMANbHO-MONUTUYECKUMU KpYramu, KOTopble NpeacTaBnsnm coboit cBoeobpasHbix "HOCK-
Tenen" 3apoXxaaroLMXCs HaumoHanuctuieckux uaeonorun [3]. Mo cen aeHb 3tu gebatbl NPogoMKaloT ocTa-
BaTbCH UCTOYHUKOM MEPEMEH B CUPUACKOM OOLLECTBE W NMOANWUTLIBAIOT MHOTUE KOH(MMUKTbI, COCPEAOTOYEH-
Hble€ Ha HEKOTOPbIX (hyHAAMEHTambHbIX BOMPOCAX: BO3MOXHOM Pa3BUTUW B3aUMOZENCTBUS C LOMUHUPYHOLLN-
MU MEXOYHapOOHbIMU JepxaBamu, W onpefeneHne npaBuiibHOM pedhopMbl, Ha3bIBAEMON MOLEpHU3aLMeEN
obLecTBa, NpoCBeLLEHHbIM 06LLECTBOM, PEBOSIOLMEN 1 T.A.

B aTux ycnoBusix coupanbHO-MOMMTUYECKOMO packosia Poanscs, 3BOSIIOLMOHMPOBAN 1 UCMOMNb3YeTcs no
cen feHb TepMuH "Hacneaue". B koHuUe 19-ro Beka oCcMaHbl UCMONb30Banut apXUTEKTYPHOE Hacneame B Kade-
CTBE MHCTPYMEHTa MOMMUTMYECKON nponaraHabl, HanpaBneHHON Ha YKPEenmeHne naeonorum ocMaHnama, npo-
TUBOCTOSILLEN 3anafHON COBPEMEHHOCTH. Takum 06pa3om, B KoHUe XIX Beka BO3HUK "HaunoHanbHbI 0cMaH-
CKUIA CTUMb", SIBHO BblAEPKaHHbIA B AyXe Heoknaccuumama (puc.1). B Havane 20-ro Beka, C yCUNEHWEM BHYT-
PEHHWX W BHELUHUX Yrpo3 CYLLECTBOBAHMIO CaMOi UMMEPUM, OCMaHbI PACpOCTPaHUM APYron HaLMOHabHbIN
CTWMb, KOTOPbIA YETKO OTpaxasn MUcramckue u 3anafgHble apXMTEKTYpHble Tpaguumn. BennyecTBeHHbIn nopT
npu3BaH CUMBONN3MPOBATL y4acTue B 0coboi popme MOgEepHM3aLMM, OCHOBAHHOW HE TOMBKO Ha UMNOPTU-
POBAHHOW 3amafHoi COBPEMEHHOCTM, HO 1 Ha MCIAaMCKOM Hacneguu uMnepuu. XKenesHoaopoxHbI BOK3an
Anb-Xnmpkas B [lamacke SBNSeTCs NoAXoasLym npuMepom.

Mocne yxoga ocmaHoB B 1918 rogy 6bino cosgaHo Cupwuiickoe rocyaapctso. OHako MeyTa cupuiiLes
0 He3aBWUCMMOCTH pyxHyna, korga B 1920 roay 6bin BBeAeH paHLy3ckuin MaHaaT. B TeyeHre KonoHuansHoum
(1920-1946) v nocTkonoHnanbHon (1946-1963) anox Hacneame 0COHEHHO SPKO NPOSBNANOCH B €ro UAEoso-
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rMyeckux onucaHusx. B To Bpems kak hpaHLly3bl COCPEOOTOUUIIMCH Ha TPEKO-PUMCKUX KOPHSIX CMPUMCKOrO
Hacneams [4], cupuicKue NONMTUKM COCPEAOTOMMINCE HA MECTHBIX UK apabekux kopHsx. Cuctema obpaso-
BaHWsi, (hpaHLy3CKME N CUPUIACKIE Y4YEHbIE CrIeA0Bani 3TUM OBLLMM TEHAEHLMAM.

T <

= : 4 i —
Puc. 1. HoBblit Cepait (HbiHe MuHMCTEpCTBO BHYTPeHHUX Aen), lamack,
Mo3aHun ocmaHckuit nepuoa, 1900-04 rr [5]

5o

[MonuTU3MPOBaHHBIN XapakTep BOMPOCOB KyNbTYpHOro Hacneaus B Cupuu Takke OTpaxaeTcs B no3u-
UMAX MeXZyHapOAHbIX OpraHM3auui, 3aHUMatoLLMXCs BOMPOCAMM KynbTYPHOMO Hacrnegus B cTpaHe. XKad-
Knog [asuc nogHsn sonpoc o0 Tom, noyemy "[pesHuin ropog damack" 6bin BHeceH FOHECKO B cnmcok "O6b-
eKToB BceMupHoro Hacneaus" B 1979 rogy, 3a cemb et go "[ipeBHero ropoga Anenno”, HECMOTPS Ha OfHO-
BPEeMeHHOe NpeACTaBfeH e AByX AOCkE C onucaHueMm [6]. 3acnyxmBaeT BHUMAHUS Takke HEOAMHAKOBOe OT-
HOLLIEH1E MeXOYHaPOAHOro COOBLUECTBA K paspyLLEHNI0 CUPUICKOrO Hacneams B X04e HbIHELLHEro Kpuauca.

AyTeHTUYHOCTb

AYTEHTMYHOCTb CBSA3aHa C MPOUCXOXAEHWEM, BOCMOMUHAHMAMU U a3blkaMmn. OHa BblpaxaeTcs yepes
MaTepuarbHble 1 HemaTepuanbHble dakTbl. Cpeamn aBTopoB, KOTOPblE MCMOMNb30BaNW 3T0T TepMuH, Makc Be-
Bep cuntan, 4yto obuime Mudbl O NPOMCXOXAEHMM, KyNbTypax unu obuye BOCNOMWUHaHWS ByayT dopmupo-
BaTb KOMMOHEHT ayTEHTUYHOCTU A1 HOBOW KOMMEKTUBHOWM MAeHTUYHOCTH [7]. Yapnb3 Tewnnop B cBOeH anc-
ceptauumn (1991) n Dxoppx LLtainHep B cBoen kHure "O peansHom npucyTetaun” (1991) uccnegosanu cBssb
MeXzy ayTEHTUYHOCTBIO U A3blkoM. C KoHua XIX Beka apabckue MHTennekTyanbl nogvepkuBanu, YTo ycnex u
9BOMIOLUMS MbILLNEHNS TPebYOT NepecMoTpa A3bika, KOTOPbIN ABSETCS HOCUTENEM Pa3BUTUS U NAaTPUOTU3MA.
HassaHusi, COOBLLEHMS 1 A3bIKOBbIE BbIPAXEHUS, OTHOCSALLMECS K 30aHUI0, MECTY UMW BELLM, YKa3bIBAKOT Ha WX
NOANMHHOCTb. MICNonb30BaHWe 3TOr0 TepPMUHA BOCXOAWUT K JOMCNAMCKUM BpeMeHaM. Apabcekie noaThl A3blye-
CKOV 3MOXU MCMOMNb30BanM ero B 3TUYECKUX U (U3NYECKUX 3HAYEHUSX MPUMEHUTENBHO K MIEMEHHON XM3HMU.

Kak 6bl TO HW ObIfO, TPU OCHOBHbIE MPUYKUHBI MOTYT OBBACHWUTH, MOYEMY TEPMUH “ayTEHTUYHOCTbL"
HaLlen cBoe MeCTO B rPafoCTPOUTENBHON U apXUTEKTYPHOM NuTepatype HaunHas ¢ 1960-x rogos:

[MepBas - 3T0 peakums Ha paguKanbHble U3MEHEHUS, KOTOPbIE MPOU3OLLSIN B TOPOACKON U apXUTEKTYp-
HOW cpefe BO BPeMs NO3AHNX OCMaHCKWUX pedhopM, a Takke B KONMOHWANbHbIA U NOCTKOMOHMAMNbHbIA Nepuoabl.
B 3TOM KOHTEKCTE ayTeHTUYHOCTb CTana OTIMYUTENBHON YepTON apXMTEKTYPbl JOOCMAHCKUX pedopM - Uiu
ee umutaumm B 20 Beke — OT COBPEMEHHOW apXWTEKTypbl, anb-haH anb-Acpu wWnu anb-TamagnoH anb-
[hxagua, KoTopasi OCHOBaHa Ha UMMOPTHbIX MaTepuanax, TexHUKax, fioruke u ctunsx [8].

Ty apXuTEKTYpy, NPMBE3EHHYI0 C 3anafa, BEpHO Onucan CBALIEHHWK-ne3yuT bynoc [xappyH nocrne
ceoero uauta B Anenno B 1898 rogy: "OgHako mbl coxanenu ob ytpate ux BOCTOMHOro ayxa [Kaupa u [Ja-
Macka] 1 0 TOM, 4TO eBponenckas ypbaHusaums crepna ux enukonenue. C Apyron CTOPOHbI, Mbl HALLMW
Anenno Tak1M, kakuM OH Bbin paHbLUE, U ero kpacoTa He Bblna YHUUTOXEHa HoBoW ypbaHusaumen". Mo MHe-
HWIO KOHCEPBATOPOB U NMbepanbHbIX PePOPMaTOpPOB, HOBbIE MAMSATHUKMA B HEOKNACCUYECKOM W MHTEPHaLMO-
HanbHOM CTWSIE, KOTOPbIE XapaKTepu3oBasnu pasBuTUe CUPUICKUX rOpodoB B nepBow nonosuHe 20-ro Beka,
npeacTasnsnm coboi NPOTUBOMNONIOXKHOCTb ayTEHTUYHOM - OPUTMHAmNbHOWM — apxuTekType. ABayn-Asu3 arb-
A3ma (1856-1943), CTOPOHHMK MPOOCMAHCKOrO ¥ NMPOMUCIAMCKOro Xanudara, Bblpasun CBOe pa3oyapoBaHue
NCMONb30BaHWEM 3anafHbIX CTUMEN B CTPOUTENBCTBE U packpuTukoBan npeobnagatowime nposanagHble BKY-
cbl. Yto kacaetcs M. Kypg Anun (1876-1953), MuHncTp, nucaTtesb, apabekuin HaLMOHANMCT U NPOEBPONENCKUN
pedpopmarop, onucan "CoBpemeHHbI [lamack" kak "3anagHble KBapTasbl, MLWEHHbIe BOCTOYHOIO Ayxa, - 3a-
NagHble KBapTanbl, NULLIEHHbIE BOCTOYHOIO Xapaktepa".
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BTopas npuunHa - 9TO HOBasi AMCKYCCUS, BO3HUKLLAA B CUPUIACKOM HayyHoW cpefe ¢ 1920-x rogos u
CBSi3aHHEAs C Tpydamu BOCTOKOBELOB U 3anagHblX yYeHbIX, KOTOpble CBA3bIBaNM BOMbLUMHCTBO UCHAMCKUX
NaMATHUKOB C HEMECTHbIM rPEYECKUM, PUMCKUAM, BU3AHTUACKUM U NEPCUACKUM NPOUCXOXaeHueM. [loatomy
HECKOIbKO CUPUIACKUX YYEHBIX W MHTENNEKTYanoB nombITanuch Aoka3aTb ayTEHTUYHOCTb UCIIAaMCKOro UCKYC-
cTBa.

OHM COCPeROTOuNNN BHUMAHME Ha HEM3OEXKHBIX B3aUMOAENCTBUAX MEXY UCNAaMCKOM W APYTUMM Lin-
BUNM3aLMAMM, BKIOYAs 3anagHyto, 0COBEHHO B CeJbMOM U BOCbMOM BeKax, B MepBble AeCATUNETUS BO3HUK-
HOBEHMs Mcnamckoro rocyaapcTea. BaxHbIMM npumepamm SBnsoTcs Tpyabl AupektopoB Apabekoi HayuHoM
akagemuu B [lamacke, Takux kak M. Kypg Anu, n pykosogutenen 'eHepanbHOro aupektopara ApeBHOCTEN U
My3eeB, Takux kak Canum A6ayn Xak, Xaneg Moas, Adud baxHacu.

TpeTbsi NpuYMHa - CBSA3aHA C MOMIUTUYECKUM KOHTEKCTOM, KOTOPbIA XapakTepu3oBan cupuiickoe obue-
CTBO BO BpeMeHa (ppaHLy3ckoro MaHzata U B NOCTKONOHWanNbHbIN nepuod. JTa BaxHenwwas anoxa bbina oT-
MeyeHa Bopbboit 3a HE3aBUCUMOCTb, @ 3aTeEM 3a NOCTPOEHWE COBPEMEHHOTO rocydapcTsa. [pucyTcTeune pa-
Hee YNOMSHYTbIX UCaMCKUX, CBETCKUX M NubepanbHbIX TeYeHUn 060raTino NOUTUYECKYH CLEHY M Cnocob-
CTBOBAIIO Pa3BUTUO colpanbHoro B3ammoaencTsust. [lo 1970-x ronos 0CHOBHble nuTepaTypHble TeyeHus Cu-
PUM MOXHO ObINIO ONpefennTb Kak MapkCUCTCKE U HaLWMOHanN-NeBble, BOOXHOBMEHHbIE AYXOM PEBOSOLIMOH-
HbIX nepemeH [9]. Mocne BTopoi MMPOBOW BOWHbLI NMPOM3OLLIIO COMKEHIWE MEXOY HALMOHANMCTaMu 1 Mapk-
cuctamu. B 1951 rogy 6narogaps rpynne nucartenein neBoro Tofka, Takux kak XaHHa MuHa, Myxammag anb-
MarxyT u lapa ac-CammaH, Bbia ocHoBaHa Accouuaums CUpUACKUX nucaTenen.

AyTeHTMYHOE Hacneaue B CUPUMUCKOM KOHTEKCTE

Haunnas ¢ 1950-x rogos, gaxe 6e3 1cnonb30BaHNs Camoro TepMMHa "ayTEHTUYHOCTL", CUpUACKas ap-
XWTeKTypa cTana 3anoxHuLen NOCTOSIHHOrO OOCY)XAEHUS B3auMOCBSA3N MeXay ayTEHTUYHOCTbIO, C OAHOM
CTOPOHBbI, 1 OBHOBNIEHNEM 11 COBPEMEHHOCTBIO - C APYrOM.

Bonee Toro, HanbonbLuee NOHMMaHKeE W OLEHKa BOMPOCOB Hacneauns B apabckoM MUpe OCHOBBIBAKOTCS
Ha TepMuHe "ayTeHTnyHoCTh" [10]. OTO NOHMMaHWe BapbUPYETCS OT CTPOronN OXpaHbl B HEKOTOPbLIX apabekux
CTpaHax, Takux kak Cvpus, o nonHoi ceobodbl CHOCA W PEKOHCTPYKLMN UCTOPUYECKUX 3AaHUIA Unn 06bekK-
TOB, KaK B cTpaHax llepcuackoro 3anvea. To MW MHOE OTHOLLEHWE 3aBUCUT OT HECKOSTbKMX B3aUMOCBSA3aHHbIX
(haKTOpOB, BKItOYAs cMCTeMy 0Bpa3oBaHKs, COLMAnbHO-NONMTUYECKUIA BEC HACNEAMs, cTpaTerum ero npea-
CcTaBneHns 1 passutis. OpUEHTUPYSCH Ha CUPUICKYIO NUTEPATYPY U paccMaTpuBas yHUBepcasbHble onpese-
TIEHNs 3TOTO TePMUHA, OTNPaBHbIMW TOYKaMW B UCCELOBAHWUM ayTEHTUYHOCTW UCTOPUYECKOTO 34aHUs MoryT
ObITb €r0 HaAEXHOCTb U MOCTOSIHCTBO (B COOTBETCTBUW C KOHLEMUMEN UCTUHBI) U KPEaTUBHOCTb CTUNS (B CO-
OTBETCTBUM C KOHLIENLMEN NMPUBEPKEHHOCTI MECTHBIM U YHUBEPCATbHBIM LIEHHOCTAM).

KpeaTBHOCTL B CTWMe, UMK “ayTEHTUYHOCTL B Mpouecce co3paHuns’, cornacHo FOkke Mokmnexo,
CyOBEKTMBHA M 3aBUCUT OT KOHTEKCTa, KynbTypbl, YOEXOEHUA 1 NCUXONOMMYECKOro COCTOSHUS NoNb3oBaTens
W HabnogaTens UCTOPUYECKOro 3aaHns. Heckomnbko CUPUCKMX YYeHbIX 0BbACHWUMN "ayTEHTUYHOCTL" KaK CO-
CTOSIHME TBOPYECTBA U UHHOBALW, KOTOPbIE LOSMKHbI OCHOBBLIBATLCA HA NPUBEPXEHHOCTU MOEHTUYHOCTH 06-
LeCTBa U LIEHHOCTSAM, B TOM Yucne nonutudeckum. Adud baxHacy nogyepknBaeT, YTo ayTEeHTUYHOCTb - 9TO
NPUHUMN 1 yBexaeHne, OCHOBaHHbIE Ha HALMOHANMCTUYECKOM MbILLSIEHWUM, HANPaBIEHHOM Ha LEMOHCTpa-
Lyto apabekon MAEHTUYHOCTU. DTO YCIOBKE, KOTOPOE Y3aKOHWBAET paboTy XydoXHWKa, paboTatoLlero B 1H-
Tepecax Hauwm [11].

bagp ag-[vH A6y a3u cBs3an onpegeneHne ayTeHTUYHOCTU C KpeaTUBHOCTBIO W HEOBLIYHOCTbIO, KO-
TOpble TPEBYIT CUHTE3a U NPU3HAHWS HaLMOHanbHbIX 0CobeHHoCTen apabekoit nuyHocTu. o ero crosam,
aYTEHTUYHOCTb He SBNSIETCS MPOTUBHWUKOM COBPEMEHHOCTU. HanpoTtus, 310 He Bbino 6bl peanu3oBaHo 6e3
MOHMMAHMS UCTOPUM U €€ BNUSIHUSA Ha KynbTypy. A3n3 anb-Xab6abu nponnniocTpupoan B3auMOCBs3b MEXAY
ayTEHTUYHOCTBIO U TBOPYECTBOM, MOAYEPKHYB, YTO aKTyanbHOCTb ayTEHTUYHOCTM NPOSBNAETCS Toraa, Korga
OHa XWBa, aKkTBHA, COMHUTENbHA U OTKPbITA ANSt OAHOHANPABIEHHOTO pa3BUTUS UCTOpUK. B cooTBETCTBUM C
9TUM, CUpWIACKas nuTepaTypa CYMTaeT "ayTeHTUYHbIM" Nto60e MHEHMEe, MHTENNEKTyarlbHyl0 NPOAYKLMIO,
Hay4HOE HOBLLECTBO WM YENIOBEYECKOE TBOPEHWUE, LIEHHOCTb KOTOPOTrO akTyanbHa Ans obLiectsa, He3aBucK-
MO OT €ro CTaporo UK HOBOrO BpeMeHU. HECOMHEHHO, 9TO BKITHOYaeT B cebs aneMeHTbl Hacneauns, Takue Kak
34aHus, OCTONPUMEYATENbHOCTH, apTedakTbl U T.4.
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UT0 KacaeTcs HagexHOCTH, TO ee MOXHO 6bino 6bl NpoaHanuanpoBaTh, Uccneadys CoCTosHWe “"caMobbl-
TUS" B TeYEHWe NpeanornaraemMoro nepuoaa BpEMEHW 1 paccMaTpuBas CriefyroLue Bonpocs!:

> Bo-nepsbix, “bbiTe camo no cebe” Hacneams TpebyeT NOMHOMO 3HaHMS ero MaTepUanbHoON UCTo-
pUW 1 COMYTCTBYIOLMX MOEONOrMi. BosHMKaeT BONPOC O JOCTOBEPHOCTU JOKYMEHTaLMK, OTpaxatoLlen 3Bo-
MIOUMI0 MaTepuanbHoi YacTi 3aaHus. MogobHo kaHaackoMmy gunocody Yapne3y Teinopy, cupuiickue ydye-
Hble, B YacTHoCcTM Adnd baxHacu, paccMaTpuBaroT TUKY ayTEHTUYHOCTU C COLManbHO-MOSIMTUYECKON TOYKN
3peHuns. baxHacy onpefenseT “ayTeHTUYHOCTL  Kak peanu3aumio aptedakra CornacHo aCTeTUYECKUM NPUH-
Lnam KyrnbTYpPHOrO Hacneaus, YTo BKIKOYAET OTKa3 OT YYXOro UCKYCCTBa, UCCnefoBaHne COBCTBEHHON UaEH-
TUYHOCTW 1 ee npucBoeHne. OH CYMTaET, YTo rnaBHoON Npobrnemon apabekoro Mupa SBNSETCH HEAOCTATOYHOE
3HaHWe camobbITHOCTM apabekoro Hacneaus. OgHako Apyrie yyeHble, Takue kak A3us anb-A3ma, CTaBsAT noj
COMHeHVe LienecoobpasHoCTb BKMOYEHWS MPOLLIIOro B HACTOSLLee.

> Bo-BTopbIX, “BbITHE camo no cebe” Hacneams yYnTbIBAET ero COBOKYMHOE Ka4yeCTBO W 3BOMOLMO-
HUpYytoLLyto Npupoay, kak otmevanu . Cemnep u O. Mpabapb [12]. WcTopuyeckue 3naHunsi NOCTOSIHHO MeHS-
l0TCS NMOA BO3AENCTBMEM YenioBeka U npupogsl. Hanpumep, B Cupun ¢ KoHua XIX Beka pacnpocTpaHunoch
NCMONb30BaHWe UMMOPTHBIX NPOMBILLMEHHbIX MaTepuarnoB 1 TexHonorni. CrnegyeT nn cynTaTb Takue u3me-
HEHWS CHUXXEHWEM ayTEHTUYHOCTH, UK, Kak cnpawwusaeT eHpu Knup [13], oHu camu no cebe uMeroT nctopu-
yeckoe 3HaueHne? HOkka MokunexTo 3aaeTcs BONPOCOM O pasHuLe Mexay NOCTeneHHbIM OBHOBREHMEM W
PEKOHCTPYKLMEN B OnpeeneHHbIn MOMeHT. ECTECTBEHHOe pa3sBUTHE CTOPUYECKUX 3LaHUN CO3LAET HAYUHYO
AuneMmy. BoMbLIMHCTBO CUPUICKUX COOPYXKEHWIA, KaK BHECEHHbIX, TaK U HE BHECEHHbLIX B CMUCKM, MPOLLIN
Jepes paclumpeHue, nepennaHpoBKy, paspyLleHe 1 PEKOHCTPYKLMIO (B TOM Y1Che Nocne KOHGIMKTOB). Ap-
kni npumep — meveTb OmeitsigoB B [Jamacke, Ybs UCTOPKUSI OXBaTbIBAET CMEHY (DYHKUMA OT apameickoro
Xpama [0 UCNaMCKOM MeYeTH, a Takke MHOrOYUCTIEHHbIE PEKOHCTPYKLMW 1 pecTaBpauum.

> B-Tpetbmx, "ObITHE camo no cebe" cBA3aHO C 4ONrOBEYHOCTLIO NMPOLLOrO M C NPEACTaBMNEHNSAMM O
CTapoM B MeCTHOM 06uiectBe. "CKofbko NeT cTtapomy" - 3T0 BONPOC, KOTOPbIA Mbl AOSTKHbI YUYMTbIBATE MPY
OLEHKE B3aMMOCBSI31 apXUTEKTYPHOIO TBOPEHUS C €ro OKPYXeHWeM U COBCTBEHHBIM NPOLbIM? JTOT M3BECT-
HbIh BO BCEM MWpe BOMPOC Oblfl HEPa3yMHO peLleH C MOMOLLBK OMULManbHOTO ONpeaeneHnst Hacneans B
HecKornbKux apabekux cTpaHax. bbIBLUMI cupunCKuiA 3aKoH 0 ApeBHOCTsAX (Ne 222, 1963) cuuTaeT, YTo namsT-
HWK I MECTO CYUTAETCS UCTOPUYECKUM, €CIIM eMY HE MEHEE [BYXCOT feT.

3aknoyeHus

B nobom cnyyae, Hacneave npuUCyTCTBYET B XU3HU CUPUIALLEB Kak MaTepuaribHas 1 HemaTepuarnbHas
NPEEMCTBEHHOCTb MX MPOLUSIOTO W XMBOW COCYA ANS UX LMBUNU3aLmMK. ECin ayTEHTUYHOCTD - 3TO KOHLENUuS,
COOTBETCTBYIOLLAs €CTECTBEHHOMY Pa3BUTWIO LMBUAM3ALMW CUPWUALIEB, OHA He AOMKHA MPOTUBOPEUUTb
(hyHOaMeHTarbHbIM NPUHLMNaM 06HOBMEHMS, TBOPYECTBA UK YHUBEPCANBHOCTU.

Bonee Toro, ocnabrneHne OTHOLIEHMS CUPWALEB K CBOEMY Hacneawto nyTeM OrpaHuyYeHust ero
NOAJIMHHOCTU MOXET MPUBECTW K 3HAYUTENBHOMY HEeLOMOHWMaHWK CoBpeMeHHoro mupa. Kak Mbl Gydem
paboTaTb C TeM (haKTOM, YTO HET YETKOrO HACTOALLEro, a eCTb TOMbKO npoLunoe v Byaywee? Momumo Toro,
yTo ObINO 3asBMEHO, KPUTUYECKUIA NOAXOA HACTOsLero nomoraet Bonee 4eTko onpefenvTb MfaHbl No
CpaBHEHWIO C MPOLLSTbIM".
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OrHECTONKOCTb JIEPEBAHHBIX
KOHCTPYKLIMN. COBPEMEHHDIE PELLEHKA

)XAPKOBA APUHA ANEKCAH[IPOBHA

CTYfeHT
OrAQY BO «PsizaHckuit MHCTUTYT (cpunnan) MoCKOBCKOroO NOUTEXHUYECKOO YHUBEPCUTETAY

HayuHbIii pykoeodumens: Ko3ukoea UpuHa HukonaeeHa
cmapwuti npeno0agamerib
OIAQY BO «PsasaHckul uHemumym (¢puruarn) Mockogcko20 nonumexHU4ecko20 yHusepcumemas

AHHoTauus: dokyc aaHHOI paboTbl COCPENOTONEH Ha pa3paboTke M OLEHKE WHTETPUPOBAHHBIX OrHe3aLnT-
HbIX MOKPbITWIA, Ba3MPYIOLLMXCA Ha COYETAHMM HAHOTEXHOMOTMYECKMX A0OABOK M MONMMEpPHbIX KOMMO3MTOB.
3TN peLLeHns NOTEHLMarbHO 06eCcneumBarT MybTUKOMIOHEHTHYHO 3alLuMTy: dhopMMpoBaHKe Tepmobapbep-
HOTO Crosi, CTUMYNIMPOBAaHNE YrNepOANCTOro KOKCOOBPa3oBaHNs 1 MeXaHUYECKoe YNPOYHEHUEe NOBEPXHOCTY.
KoHeuHas Lienb — COXpaHeHWe MexaHW4eCcKux CBOMCTB HECYLUMX AEPEBSHHbIX SNEMEHTOB MpU BbICOKOTEM-
nepaTypHOM BO3LENCTBIM, YTO KPUTUYECKM BaXHO NSt 6e30MacHOCTY.

KntoueBble cnoBa: epeBsHHblE KOHCTPYKLMW, OrHe3aluTa, MHTErpUPOBaHHbIE OrHE3ALMTHbIE MOKPbITHS,
KOHCTPYKTMBHbIE METO/bI, XMMUYECKNE METOAbI, KOMOUHMPOBAHHbIE METOADI.

FIRE RESISTANCE OF WOODEN STRUCTURES: MODERN SOLUTIONS
Zharkova Arina Alexandrovna
Sientific adviser: Kozikova Irina Nikolaevna

Abstract: The focus of this work is on the development and evaluation of integrated fire-protective coatings
based on a combination of nanotechnological additives and polymer composites. These solutions potentially
provide multi-component protection: the formation of a thermal barrier layer, stimulation of carbonaceous char
formation, and mechanical reinforcement of the surface. The goal is to preserve the mechanical properties of
load-bearing wooden elements under high-temperature exposure, which is critically important for safety.
Keyword: Wooden structures, fire protection, integrated fire-protective coatings, structural methods, chemical
methods, combined (hybrid) methods.

B ycrnoBusix BospacTaroLLero uHTepeca K 9Konormyeckn OpUeHTMPOBaHHOMY CTPOUTENLCTBY ApeBecuHa
BHOBb BbIXOAWT Ha NEpPeaHWi NnaH Kak BO30OHOBNSIEMbIN N 3HEProcbeperatoLmii KOHCTPYKLUMOHHLIN MaTepy-
an. OgHOBpeMEHHO pacLumpeHue cepbl €€ NPUMEHEHUS B MHOMOSTaXHOW 3aCTPOMKE COMPOBOXKAAETCS Yxe-
CTOYEHVEeM HOpMaTMBHbIX TPeB6OBaHWIA K NoxapHOW GesonacHoCTU. 3T AenaeT uccnegoBaHne AMEKTUBHbIX
OTHE3ALUNTHBIX PELUEHNI HEOTNOXHON HayYHO-NPUKNaAHON 3adayen, 0COOEHHO B KOHTEKCTE YCTOMYMBOrO
pasBUTUS TOPOJOB

1. AKTyanbHOCTb NPOGNemMbl OrHECTOMKOCTU AEPEBAHHbIX KOHCTPYKLUIA B COBPEMEHHOM CTPOMU-
TenbCTBE

AHanu3 TeHAEHUWA NOXapHOW CTAaTUCTUKKM W MacLUTaboB MOBPEXAEHUA AEPEBSHHbLIX KOHCTPYKUMA 3a
nocneaHue OeCATUNETHS BbISBNSET CUCTEMHbINA XapakTep pucka, 0ByCnoBNEHHbIN COBOKYMHOCTLH (DaKTOPOB,
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CBSI3aHHbIX C (DYHKLMOHANbHBIM HAa3HAYEHWEM 3[aHUiA, NMOTHOCTLIO 3aCTPOMKN, KNMMATUYECKAMM 1 3KChya-
TaLMOHHbIMM ycnoBusMX. KnioueBbiMM chakTopamm SIBNSIOTCA pasninyms B NOXapHOWM Harpyske 06beKToB pas-
NIMYHOMO Ha3HAYEHWs, BbICOKAsi MNOTHOCTb 3aCTPOVKM, 3aTpyaHsIoLas AOCTYN aBapuitHbIX Cryxb, a Takxe
N3MEHEHME KIMMaTUYECKIX NapaMeTPOB, BNUSIOLLEE Ha NOBEeAeHWe APEBECUHbI NpU Harpese. JKkcnnyaTauu-
OHHblE YCOBYS, BKIIOYasi PexuMbl OBCIYXXMBAHWS W Hanuume noxapoonacHoro o6opyaoBaHus:, [OMOMHU-
TENbHO BNNSIIOT HA BEPOSITHOCTb W MacluTab pa3pyLLeHni npu noxapax. YKecToyeHne HopMaTUBHbIX Tpebo-
BaHWI NOLYEPKMBAET HEOOXOAMMOCTb CHCTEMHOMO aHanu3a W aganTauuu Mep OrHe3alyThbl K BbiSIBIEHHbIM
puckam.

BoanencTeie COBPEMEHHbIX MPOEKTHBIX N apXUTEKTYPHBIX TPEHOOB, TaKMX Kak MHOro3TaxHble Aepe-
BSHHbIE 3[aHUs1 U MPUMEHEHNE 0BNEerYéHHbIX KOHCTPYKLMIA, NOBbILAET TpeboBaHNs K OTHECTOMKOCTU Kak Ma-
TEpMarnoB, Tak W y3rioB 3anofHEHUs. TN PELLEHNs MEHSIOT CLIEHapWUW pasBUTUS MoXapa W TEenroBoro BO3-
[EACTBUS HA KOHCTPYKLMU, YTO SIBISIETCS MOBOAOM NEPECMOTPETb UCMONb30BAHME UCKHYUTENBHO TPaauLU-
OHHbIX MHXEHEepHbIX MOAXOMOB. B yCrnoBuMsiX Y)ECTOYEHMS HOPMATWMBOB CTAHOBMTCS HEODXOAWMbIM nepe-
CMOTPETb MPOEKTHbIE PELUEHMS], BHEAPSS MHTErPUPOBAHHbIE CTPATENN, COYETAIOLLME KOHCTPYKTUBHbIE MEPHI
N COBPEMEHHbIE OrHE3aLMTHbIE TEXHOMOTMK. MepecMoTp MHXEHEPHbIX PELUEHMIA JOMMKEH ONMpaThCs Ha Cu-
CTEMAaTUYECKYI0 OLIEHKY PUCKOB M COOTBETCTBUE OBGHOBNEHHBIM KpUTEpUsIM 6e30MacHOCTY.

2. TpaAMUMOHHBbIE METOAbI OTHe3aWmTbl AepeBAHHbLIX KOHCTPYKLIMIA: NPOMMUTKN U NOKPbLITUA

TpapuLUMOHHbIE OrHe3alLMTHble COCTaBbl AENCTBYIOT Yepe3 COYETaHNe XUMUYECKUX U (DU3NYECKMX Me-
XaHU3MOB, rie UHTYMECLIEHTHbIE CUCTEMbI 0Bpa3yloT 06bEMHBIN TEPMOCTONKUI LLUNAK U YTIepoancTyo KOpKY,
a HEWHTYMECLIEHTHbIE W aHTUNMPEHbI MOSUMULMPYIOT NYTU NUPONW3a APEBECUHDI. B pesynbTate npu Harpe-
BaHUM MPOUCXOAAT MpoLecchbl 0BYrnMMBaHNA M TEPMUYECKON Jerpajauumm, CONpOBOXAAIOWMECH CHIKEHUEM
BbIJENIEHNS NIErKO BOCMNAMEHSIOLMXCA ra3oB M co3aaHueM Gapbepa, 3aMeansiolero TennoBoe BO3Aen-
cteue. "[ns 3awWnTbl AePEBAHHBIX KOHCTPYKLMI OT BO3ropaHWUs UCMONb3YHT aHTUNMPEHbI: (POCHOPHOKUCTILIN
ammonnin (NH4)3PO4, cepHokucnblin ammoHuin (NH4)2S04, bypa Na2B407-10 H20, 6opHas kucnota H3BO3
n apyrue. Mpy HarpeBaHUy NpoNUTaHHOM unn 06paboTaHHON APEBECUHBI aHTUMMPEHbI pasnaratoTcs ¢ obpa-
30BaHNEM CUSTbHBIX KUCOT, @ UMEHHO: (POCCHOPHON WNK CEPHOMN, KOTOpbIE Aervapupys OpeBecuHy, npenst-
CTBYOT 06pa30BaHMI0 BbICOKOKANMOPUIMHBIX ra3oB Tuna MetaHa" [3, ¢.12]. ShdeKTUBHOCTb TakuX MEXaHU3MOB
OnpenensieTcs KMHETUKOM AerpagaLumn n cnocobHOCTbI0 0BpasyHoLLerocs yrnepoancToro crios NPOTUBOCTOATL
AanbHenLwemMy nporpeccpoBaHuio rOPeHus.

TexHonornyeckue napameTpbl 06paboTkn CyLLECTBEHHO BIUSIOT HA (DOPMUPOBAHNE 3aLLMTHOTO oS W
€ro 9KCnnyaTalnoOHHble XapakTEPUCTUKM, OCHOBHblE METOAbl HAHECEHUS BKIHOYAIOT MOBEPXHOCTHOE MOKPbI-
The, NPONUTKY NOJ OABMEHWEM W HaHeCeHWe pacrbineHnem. MnybuHa NponuTKW W KOHLEHTpauus pabounx
PacTBOPOB ONpeAensioT pacnpeaeneHne akTMBHbIX KOMNOHEHTOB B CTPYKTYpe APEBECUHbI 1 0ByCroOBNMBaIOT
OOHOPOZHOCTb 3aALUMTHOTO CMOS MO TOSLUMHE. PEXUMbI HAHECEHUS, KONMYECTBO CIIOEB W KOHTPOMb BMaXHOCTU
MaTtepuana BIUsKT Ha CTabUNbHOCTL NOKPLITUS NP TEPMUYECKOM BO3LENCTBUAN U HA AONMOBEYHOCTD 3alLjyi-
Tbl B YCIOBUSAIX 3KCMTyaTaLmm.

TpaguumoHHble METOAbI OrHe3aWwuTbl 06naaalT pPALOM OrpaHUYEHUn, Cpean KOTOPbIX NMOHWKXEHUe 13-
HOCOCTOWMKOCTU MOKPbITUIA, BbIMbIBAHUE aKTUBHBIX BELLECTB NOA AECTBMEM OCAAKOB W Aerpajauums nog Bo3-
AENCTBNEM aTMOCEPHbIX (hakTOPOB. ATW (hakTOpbl NPUBOASAT K HEOBXOAMMOCTY NEPUOANYECKMX MOBTOPHBIX
06paboToK 1 MOHUTOPUHIA COCTOSHISA 3aLLUMTHBIX CHOEB B NpoLecce akcnnyartauun. Kpome Toro, peanvsaums
3almMTHOrO adbdrexTa JOMKHA MOATBEPKOATLCH B COOTBETCTBMM CO CTaHAAPTHbIMU METOAAMM UCTLITaHWA,
BKIOYas TpeboBaHUs HaLMOHAMbHBIX 1 MexayHapoaHbix HopM, Takux kak FOCT u EN, uto onpegensiet 06s-
3aTenbHOCTb CepTU(MKALMN 1 NEPUOANYECKON NEPEOLIEHKN NPUMEHSEMbIX TEXHOMOTMHN.

3. CoBpeMeHHble TEeHAEHLMMU B OrHe3aluTe: HAHOTEXHOMNOMMN U KOMNO3UTHbIE MaTepuansl

Cpeay HaHOCUCTEM, MPUMEHSIEMbIX [1Sl OrHE3aLUUTbI APEBECHHBI, BbIENSOTCS HAHOOKCUAbI MeTan-
IOB, HaHoKnacTepbl ¢octhaToB M ApYrue HaHOCTPYKTYPUPOBAHHbIE afauTMBbl, obrajaroLme pasnuyHbIMU
(DM3MKO-XMMUYECKUMM CBOICTBAMW. OCHOBHbIE MUKPOMEXaHW3Mbl X BO3AEACTBUSA BKMIOYAIOT KaTanuTude-
Ckoe CTUMYNMPOBaHUe YrrepoaHon kapboHu3aLmmu, 06pasoBaHie NIOTHOTO TEPMOCTOMKOMO NOKPLITUS U CHY-
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XEHMe TennonepeHoca 3a CYET bGapbepHoro adekta. HaHoMaTtepuanbl Takke crnocobHbl MHrMGMPOBaTbL
LiernHble pagukanbHble peakuun TepMUYECKOn derpagauum u cnocobcTBoBaTb 3HOOTEPMUYECKOMY pacLuen-
TIEHNI0 KOMMOHEHTOB, YTO 3aMeAnseT MpOorpeccupoBaHne TeMmnepaTypHbIX NOBpexaeHuin. B COBOKYMHOCTM
Takue addeKTbl NOBbLILLAIOT TEPMOCTONKOCTb APEBECUHbI U COCOBCTBYIOT (HOPMMPOBAHUIO 3aLLUTHOrO Yrre-
POJHOrO CroS.

KomnosuTHble 1 rubpuaHble peLleHns BKIYaloT apMUpPOBaHNe BOMOKHAMM, MHOTOCIONHbIE NaHenw C
OTHEe3aLUUTHBIMM NPOCHOMKaMK 1 MOAUDULMPOBAHHbIE KNEEBbIe CUCTEMBI, YTO MOBbILAET LEeNOCTHOCTb KOH-
CTPYKLMIA Npu NOXapHOW Harpyske. «B pamkax uccrnefoBaHus nepcnekTMBHbIX HanpasieHn pasBuUTUs OrHe-
3aLUMTHBIX TEXHOMOMUI NPOBEAEHbI MCCNeoBaHNa 3PEEKTUBHOCTU NNEHOYHbIX NOKPLITUA AN OrHe3awuTbl
MaTepmaroB 1 KOHCTPYKLWA HAa OCHOBE APEeBECUHbI. Bce nonyyeHHble B MpoLecce UccnefoBaHuin namuHnpy-
toLme nokpbITns cornacHo metoguke no MOCT P 53292-2009 Bbinu oTHeceHb! k | 1 |l rpynnam orHe3aluTHo
9(h(HEKTUBHOCTN B 3aBUCUMOCTM OT KONMYECTBA (PYHKLMOHASTBHBIX CIIOEB 1 XUMUYECKOW NPUPOAbLI KOMMOHEH-
TOB. [pUMEHEHNE MOKPLITUIA Ha OCHOBE CTEKNOTKaHe# no3sonsieT obecrneunBaTb MOMyYeHWe YCTONYMBOW
rpynnbl B2 (ymeperHoBocnnamereHsmble) no FOCT 30402-96 «Matepuansl ctpoutensHble. MeToa ucnbita-
HWS Ha BOCNNaMeHseMocCTby [7, ¢.127].

BHeapeHue CoBpeMEHHbIX HaHOMaTepUanoB 1 KOMMO3UTHbIX CUCTEM CAEPKUBAETCA PSLOM TEXHOMOM-
4eCcKMX, IKOHOMUYECKMX 1 aKonornyecknx bapbepos, BKoYas Npobrembl MacliTabupoBaHUs NPOU3BOACTBA U
obecrneyeHnst 9KOHOMUYECKON 3EKTUBHOCTW NPU MACcCOBOM MPUMEHEHUN. 3HAYUMbIMU OCTaKTCH BOMPOChHI
9KOMOr4eckon 1 TOKCUKOIOrMYeckon 6e30nacHOCTM KOMMOHEHTOB, TpeboBaHMs K yTUnM3auum u noTeHumarns-
HOe BO30eNCTBIE Ha 340POBbLE MPK JKCMyaTauun 1 noxapax. CepTudukalmns HoBbIX MaTepuanos 1 npose-
[€HNe ANUTENbHbIX UCTbITaHUIA Ha CTOMKOCTb B pearibHbIX YCMOBUSX U B paMkax HOPMAaTUBHbIX METOAVK S1B-
nawTca 06s3aTenbHbIMY YCIOBUAMI 4115 BbIXOa Ha PbIHOK 1 TPEOYIOT 3HaYUTENbHBIX BPEMEHHbIX U (hUHAH-
COBbIX PECYPCOB.

4. UccnepoBaHune OrHe3awyUTHbIX NOKPLITUM HA OCHOBE NONIUMEPHbLIX KOMMNO3UTOB

B nonumepHbIX KOMMO3UTHBIX OTHE3aLMUTHBIX MOKPLITUSX OCHOBHBIMM KOMMOHEHTaMM SBMSKOTCS CBSA3Y-
toLLMe CMOMbI, MOANUKATOPbI, aHTUMUPEHDLI U MUHEpPATTbHbIE UM OpraHMYeckue HanonHuTenu. Mpu Tepmu-
4EeCKOM PasfoXeHUn cMonbl 06ecneymBatoT OCHOBY Ans POPMUPOBAHWS HEOPraHUYECKOrO UMK YriepoaHOro
3alUMTHOrO Crosi, Torga Kak MoguukaTopbl PerynvpyioT TeMnepaTypHble noporu gerpagauun u ynydwator
0bpa3oBaHue KOrepeHTHON KOpKW. AHTUNMPEHbI AEACTBYIOT Yepes MexaHW3Mbl ra3oasHoro 1 TBepaoit dasbi:
WHrMBMpOBaHWe pagukanbHbIX Lienei ropeHus 1 obpasoBaHWe UHEPTHOW MMM LUMAKOBOWN NOBEPXHOCTH, YTO
CHIKaeT JOCTyn KUCNOpoAa 1 TENNOBOKM NOTOK. HanonHWTeNu yBennuMBatoT TENNOEMKOCTb MOKPLITUS U Cro-
co6CTBYIOT 06pa30BaHMI0 06BLEMHOTO U30MNMPYIOLLEro C0S, COBMECTHO C MOSMMEPHON MaTpuLei 3amennss
CKOPOCTb Tepmopacnaga 1 yaepxusas CTPyKTYpPHYH LLeNOCTHOCTb MOKPbITHS.

[MeyHble M KOHYCHbIE UCMbITaHUS AEMOHCTPUPYIOT KIHOYEBLIE 3KCMEPUMEHTaNbHbIE MoKasaTenn OrHe-
3aLUMTHBIX MOKPbITUK, BKMOYas CKOPOCTb 0Bpa3oBaHus 0OYrMeHHOro Cros U yMeHbLUEHWe nepegaBaeMoro
TENOBOro NoToka. CHWXEHWE TennoBOro NOTOKa (OUKCUPYETCS B BULE YMEHbLUEHUS MMKOBOW NAOTHOCTU Ten-
II0BOrO NOTOKA W 3aMefIeHnst NpUpoCTa TemnepaTypbl Ha HeOBOXKEHHON CTOPOHe 0bpasLa, 4To Koppenupy-
€T C YBEIIMYEHHOMN TOMLLMHON 1 YCTOMYMBOCTBIO KOPKK. /I3MeHeHre adheKTUBHON TENIONPOBOAHOCTY MOKPbI-
TUS B NPOLECCe HarpeBa NPUBOAMT K 3aMEeANEHNI0 NPOrpeBa AepeBSHHOM aNeMeHTa 1 JOCTOBEPHO YBENUY Y-
BaeT BpeMs 0 KOHCTPYKTUBHOIO 0TKa3a B CTaHAAPTHbIX UCTbITAHUSIX.

Apresns NOKpbITUIA K APEBECUHE U UX JONTOBEYHOCTL OLIEHUBAKOTCSA CEPUEN UCTIbITAHUA HA MeXaHWye-
CKUM U3HOC, KTUMATUYECKOE CTAPEHWE U CTOMKOCTb K XMMUYECKUM arpeccopam, YTO NO3BOMSIET NPOrHO3upo-
BaTb PaboTOCNOCOOHOCTL B AKCMIyaTaUMOHHbIX ycrnoBusix. CTOMKME aaresuBHble CBS3M U COXPaHEHWE Lie-
NIOCTHOCTW 3aLLMTHOTO CROSt NOCME LIMKIUYECKNX TeMNepaTypHO-BNaXHOCTHBIX BO3AEMCTBUI 0becneumBaioT
NOBTOPSIEMYIO OrHEe3aLWUTHYI0 (PYHKLMIO 1 CHUXAKT PUCK NTOKaNbHOMO OTCRavBaHus npu noxape. BropuyHble
9(hEeKTbI BKMIOYAKOT BMWUSIHUE MOKPLITWA HA CTaTUYECKMe W AWHAMWUYECKME XapaKTEePUCTUKW OepeBSHHbIX
9NEMEHTOB: U3MEHEHUS XKECTKOCTU U MAcChl MOTyT MOAMPULUMPOBATL MEXAHUYECKYIO peakLuto nocne TepMu-
4eCcKOro BO3LEeNCTBUS U JOIKHbI YUMTbIBATLCS NPU NPOEKTHOM OLEHKE.
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5. lMpuMeHeHne HAHOTEXHOMOrUM ANA NOBbLIWEHUS OrHECTOMKOCTU APEBECUHbI

HaHouacTtuubl, BKNKOYas HaHO-KNei, OKCabl METANNOB 1 kKapOOHOBbIE HAHOMAaTEpPWarnbl, BO34ENCTBYIOT
Ha NMPONW3 OpeBEeCUHbl Yepes MOAUMDUKALIMIO MyTEN TEPMUYECKOTO PasNOXKEHNUS U KaTaUTUYECKoe BIIUSHIUE
Ha OTAenNbHble CTagun peakumin. Katanutuyeckoe LeicTBUe MOXET cMeLlaTb banaHc Mexay razoobpasHbimMu
W TBEPAbIMY NPOAYKTaMW NUPONM3a, TEM CaMblM U3MEHSIS KMHETUKY 1 COCTaB 06pa3ytoLLencs yrnepoamncTon
(ha3bl. Xummyeckas npupoga 4vacTuy U MX B3aMMOAENCTBME C KOMMOHEHTaMM [peBeCUHbl onpedenstoT
HanpaBneHHOCTb 3TUX 3()HEKTOB U UX TEMNEpaTYpHYH 3aBUCUMOCTb. HaHoMaTepuarbl 06ecneynBaroT Takke
BblpaxXeHHbIN BapbepHbIn ahdeKT 3a CYET popmmpoBaHus Gonee NMOTHOM M OAHOPOAHON YrNepoanCTON
KOpKU, YTO 3aMeanisieT NoCTynneHue Kucropoga v nepegady Tenna B rnybb Matepuana. Coyetanne gusnye-
ckoro 6apbepa 1 YCUNEeHHOM TEPMUYECKON CTabMNBHOCTY YrepoaHON MaTpULbl CHUXaET CKOPOCTb derpaga-
LW OpEeBECHHbI NPU BO3LENCTBUM BbICOKUX TemnepaTyp. [p1 paBHOMEPHOM pacnpefeneHny u ageKkBaTHOM
afre3vmn YacTuL AOCTUraeTcs yryylleHne 3aliuTHBIX XapakTepucTuk 6e3 CyLLeCTBEHHOMO HapyLEeHNs UCXOA-
HOM CTPYKTYpbl 06pasua.

TexHOMorMm BHECEHWs1 HaHOMaTepManoB BKIKOYAT ry6OKy0 NPONUTKY NoZ LaBleHUeM, NOBEPXHOCT-
HOE HaHeceHue (yHKUMOHAMNbHbIX MOKPBITUA U KOMOMHUPOBAHHbIE METOAbI, KOTOPbIE 0BECneYnBatoT KOHTPO-
nMpyemoe pasMelleHure Yyactuy B 06bEME UM Ha NOBEPXHOCTU ApeBecuHbl. ONTUManbHbIE KOHLEHTpaLWUM U
pacnpefeneHre Yactul OnNpeaensoTcs KOMNPOMUCCOM MEXZY LOCTUXEHWEM OrHe3allMTHOro addekta
COXPaHEHEM MEXaHUYECKIX CBOWCTB, MOCKOMbKY M30bITOK HAHO(ha3 MOXET BbI3blBaTb U3MEHEHME XECTKOCTH
WK XPYNKOCTb. TOKCMKONOrMYECKWNe acnekTbl KacarTes UCXOAHbIX HAHOMATepUanos 1 BO3MOXHbIX NPOAYKTOB
WX TEPMUYECKOrO pasfioXeHus, noaToMy 6e30MacHOCTb OLEHMBAETCS napanmnenbHo C UCTbITaHUsSMU OrHe-
CTOMKOCTU. IPEKTUBHOCTb TEXHOSOTMI NPOBEPSIOT CTAHAAPTHLIMU NPOTOKONAMM UCTIbITAHUIA, BKIOYAKOLM-
MW aHaIM3 OCTaTOYHOM MacChl, NapaMeTpbl FOPEHUS 1 COXPAHHOCTb CTPYKTYPHOM LIeNOCTHOCTH, YTO obecne-
4nBaeT COMOCTABUMOCTb PE3YbTAaTOB C paHee CPOPMYNNPOBAHHBIMU METOZONOMMYECKUMU KPUTEPUAMM.

6. CpaBHuTenbHas 3¢h¢PeKTUBHOCTL WMHHOBALMOHHbLIX OrHE3alMWUTHbLIX PeWweHUi (CTOMKOCTD,
CTOUMOCTb, 3KONIOTMYHOCTb)

[MpoBeaeHHbIN CpaBHUTENBHLIA aHanua ctanaapTHelX ucnbitaHui (ISO, EN, TOCT) aemoHcTpupyet
pasnuyus No BENMYMHAM Npeaena OrHeCTOMKOCTM U COXpPaHEHWS HeCyLLen CcnocoBHOCTU A1 NPONUTOK, Mo-
KPbITUIA 1 TEPMOPACLUMPAOLLMXCS COCTaBOB. pONUTKK, NPOHWKas B CTPYKTYPY APEBECUHbI, CMOCOBCTBYIOT
3aMeaneHNio TEPMMYECKOrO Pa3nOXEHNS U YaCTUYHO COXPAHSIKOT HECYLLY0 CMOCOBHOCTL 3a CYET cTabunusa-
LW NpoLLeCcoB MMPONN3a, HO NX 3CHPEKTUBHOCTD YYBCTBUTENbHA K BMAXHOCTM MaTepuana u rnybuHe npo-
HWUKHOBEHMS1. [TOKPBITUS N TEPMOPACLUMPSIOLLMECS COCTaBbl CO3AAT 3aLLMTHbIN O C pa3HON A GeKTUBHO
TOMLUMHOM W MEXaHU3MOM TENnoM30MALMM: TEPMOPACLUMPSIOLLMECS COCTaBbl 06eCneunBaloT BbICTpYo TeM-
nepatypy crabunusaumv 3a c4ét 0b6pa3oBaHust LUNAKOOOPaA3HOM UM NEHNUCTON GapbepHo (asbl, Toraa Kak
OpraHu1yeckme NoKpbITUS AENCTBYIOT Yepe3 06pa3oBaHMe YrnepoancTon Kopki. OTM 0COOEHHOCTM UCbITaHMIA
OTPaxatTCca B KPUTEPUSX CTAHOAPTOB M OMpeaenstoT TpeboBaHNS K TOMLUMHE 3aLUTHOrO COSi, KOHTPOIO
BMNaXXHOCTM [PEBECUHbI M METOAMKAM OLEHKM COXPaHEHNS HECYLLEN CNOCOBHOCTM.

AHanua nonmHoOM CTOMMOCTU XW3HEHHOTO LMKNa MoKasbiBaeT, YTO 3KOHOMMYecKas LienecoobpasHocTb
PELLEHUI onpesensieTcs He TOMNbKO NepBOHaYarnbHON LEHOW MaTepuanoB U HAaHECEHUS, HO W 3aTpaTaMu Ha
obcnyxuBaHne, PEMOHT W YTUNM3aLMIO B KOHLE cpoka CryxObl. CpaBHUTENbHAs OLEHKA TOKCMYHOCTY yKasbl-
BaET Ha pa3nuuns No coctaBaM U NPOAyKTaM NUPONK3a: HEOPraHUYeCcKMe N MUHEPan13oBaHHbIE COCTaBbl B
LenoMm opMMpYIOT MEHEe TOKCUYHbIE BbIOPOCHI MO CPABHEHMIO C HEKOTOPbIMWA NOMMMEPHBIMU CUCTEMaMM,
TOrAa Kak NPOAYKTbI NMMPOMM3a KOMMO3MTHbIX MOKPBITUIA MOTYT TpeboBaTh CrewumarnbHbIX Mep KOHTPONS U yTu-
nu3aumn. TpeboBaHus No yTUNM3aLUum 1 COOTBETCTBIE IKOSOTMYECKMM HOPMaM BAMSIOT Ha BbIGOP TEXHOMO-
M B NONb3y peLLeHnis ¢ Bonee HU3KUM AKONOTYECKUM CNeLOM W MEHbLUMMI AONTOBPEMEHHBLIMI 3aTpaTamm
Ha ynpaBneHue oTxodamu. B kauyectse kputepueB Bbibopa CrefyeT yuuTbiBaTb COBOKYMHOCTb MoKasaTenei
CTOMKOCTM, MOSHOM CTOMMOCTM XM3HEHHOTO LMKMa 1 dKorormyeckoin besonacHoctv ans obecneyenns 6anaH-
ca Mexzy SKOHOMUYECKON 3hPEKTUBHOCTLIO U YCTONYMBOCTLIO.
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7. MpeanoxeHns No MHTErpaLMm COBpeMeHHbIX OrHe3aLWUTHbIX TEXHONOTUIA B NPOEKTUPOBaHUe

WHTErpaums COBPEMEHHbIX OTHE3aLLUTHBIX TEXHONOMI JOMKHA OCYLLECTBISTLCA Ha 3Tane NpoeKTpO-
BaHWsl NOCPEACTBOM KOMOMHMPOBAHWS! KOHCTPYKTUBHBIX M XUMUYECKMX METOZOB 3alMThl C Y4ETOM KNaccoB
3KCMNyaTaLuu N BO3MOXHbIX OrHEBbIX cLeHapueB. Mpu 3ToM TpebyeTcs BbINOMHUTL pacyéT Tpebyembix Tor-
LMH 3aLNTHBIX CNIOEB M BbIOOP CUCTEM MOKPLITUIA, @ Takke aganTypoBaTh TUNOBbIE Y3nbl U cneumdukaLmm
Ans obecrneyeHust 3aaHHOMO Kracca OrHECTOWMKOCTU. [lapameTpu3aumus NMPOEKTHbIX PELUEHMIA Ha OCHOBE
CPaBHUTENBHOMO aHanu3a 3hheKTMBHOCTM 1 SKOHOMMYECKON LienecoobpasHoCTM No3eonnT obecneunTts Ha-
NaHC MeXay HafEXHOCTBIO 3aLMTbI, AOCTYNHOCTLIO MaTEPUANIOB M YCTONYMBOCTBIO KOHCTPYKLWIA.

BHeapeHue orHe3aluTHbIX TEXHOMOMMIA B CTPOUTENbHBIA NPOLIECC AOMKHO COMPOBOXAATLCS CTPOTUMM
TEXHOMOTMYECKUMM TPeOOBAHNAMI K HAaHECEHMIO MOKPLITUA U MepaM 3aluMThbl Kak Ha NPOWU3BOACTBE, TaK U Ha
0bbekTe, a Takke METOAMKAMM MPUEMOYHOMO KOHTPOSS W CTATUCTMYECKOTO MOHUTOPUHTA COCTOSIHIS 060m0-
YeK OrHe3alUKTbl B SKCMyaTaLmm.

8.3akntoyeHue

[MpoBEAEHHbIN aHanu3 1 aKCnepuMeHTasnbHas OLeHKa NOATBEPAMIM, YTO paspaboTaHHas KOHLenuus
WHTErPUPOBAHHBIX OrHE3aLLMTHBIX MOKPbITUI Ha Ba3e HAHOTEXHOMOrMYeCkX J06aBOK 1 NOMMMEPHBIX KOMMO-
31TOB ABNSETCA paboToCnoCOBHON MEepOit ANs COXPaHEHUS HeCyWwmMX U AedOpMaLMOHHbIX XapakTepUCTUK
APEBECUHbI NPU BO3AENCTBUN BbICOKMX TemnepaTyp. KombuHaums MexaHU3MOB — MOBbILLEHWE TENOU30NS-
LIMOHHbIX CBOWCTB MOKPbITUS, 0Bpa3oBaHue LWakoobpasHbIX CII0EB W aKTMBALMS ra3othopMUPYIOLLMX NPoLeC-
coB — obecneynBaeT 3ameaneHne COBCTBEHHOrO NPOrpeBa 3NEMEHTOB U CHKAET TEMMbI NOTEPU MPOYHOCTY
MO CPABHEHWIO C TPAAULMOHHBIMA MeToLaMK. OTUW BbIBOALI 6A3MPYIOTCA HA CUHTE3E TEOPETUYECKUX MOSoXe-
HWIA, U3NOXEHHBIX B 0B30pe, M 3KCNEPUMEHTaNbHBIX PE3yNbTaToB, MOSyYEHHbIX B pasgenie MeToaonornye-
CKOW OLieHKM pa3paboToK Hay4HbIX OpraHu3aLuil, 4To NOATBEPXKAAET LenecoobpasHoCTb MHTErpaLmumn yka3aH-
HbIX TEXHOIIOTUI B KOHCTPYKLWOHHbBIE PeLLEHNS.

AxTyanbHOCTb paspaboTku oBycrioBreHa CyLeCTBEHHbIM NPOTMBOPEYMEM MEXY PacLUMpSOLMMES
CMPOCOM Ha JepeBSHHOE CTPOUTESNBCTBO B YCOBMSX YCTOMYNBOIO Pa3BUTUS 1 OrPaHUYEHNSIMU, BbiTEKatOLM-
MW 3 BbICOKOW FOPHOYECTN ApeBecUHbl. HopMaTuBHAs AMHaMKKa, BKIKOYALWAs yKeCcToveHne TpeboBaHun K
NOXXapHOM 3aLUuTe, CTaBUT BOMPOC O HEOOXOAMMOCTH BHEAPEHUS MHHOBALMOHHBIX OrHE3aWMUTHbIX TEXHOMO-
i B NPOEKTHble pelleHusi. MepeBod AOCTMXEHMI NabopaTopHbLIX MCCNEA0BaHU B CEPTUDMLMPOBAHHbIE
NPOMbILLNEHHbIE 06pa3Lbl pacCMaTPUBAETCA KaK KMOYEBOW 3Tan AN CHKEHUS MOXaPHbLIX PUCKOB B MHOTO-
9TaXHbIX 06bEKTAX.
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K BOMPOCY 0 B3AMMOCBA3W KOMIOHETOB
XW3HECTOMKOCTM U CMbICNOXKWU3HERHBIX
OPNEHTALIUW NAYHOCTWA

AHTOLUKWHA EKATEPUHA ANIEKCAHIPOBHA

K.(b.H., AOLEHT Ka(*)e,[l,pbl r'YMaHUTapPHbIX U €CTECTBEHHOHAY4YHbIX ANCLUMNINH

C0/10BbAHOBA 0/bl' A BJIAIUMUPOBHA

CTYZeHT
YOY BO «BpsHCKMIN MHCTUTYT ynpaBneHns nbusHeca»

AHHOTauuA: B ctatbe paccMaTpuBalOTC CMbICNOXKM3HEHHbIE OpWEHTaUMM Kak (akTop, BAUSKOWMA Ha
(POPMUPOBAHME XKWU3HECTOMKOCTW MNMYHOCTW, A€ CMbICTIOXWU3HEHHbIE OpUEHTaLMM POPMUPYIOTCS B Xo4e
KU3HELEATENbHOCTU MHAVMBMAA, AlOT BO3MOXHOCTb Ha COLEpPXaTefbHOE HarnofHEHWe €ero JIMYHOCTHOM
HanpaBnNeHHOCTH.
KntoyeBble cnoBa: NMYHOCTb, TPyAOBas AEATENbHOCTb, YAOBNETBOPEHHOCTb, AEATENbHOCTb, MOTUBALIMS,
XM3HECTOMKOCTb.

ON THE INTERRELATIONSHIP BETWEEN THE COMPONENTS OF RESINCIDENCE AND LIFE-
PURPOSE ORIENTATIONS OF PERSONALITY

Antoshkina Ekaterina Alexandrovna,
Solovyanova Olga Vladimirovna

Abstract: The article examines life-purpose orientations as a factor influencing the formation of personality
resilience, where life-purpose orientations are formed during the course of an individual’s life activity and
provide an opportunity for meaningful filling of his or her personal orientation.

Key words: personality, work activity, satisfaction, activity, motivation, vitality.

OKCNepUMeHTasbHbIE JaHHbIe FOBOPST O TOM, YTO MOSIOAbIE MOAW, CKMOHHbIE 3aBbllaTh COOCTBEHHbIN
NCUXONOMMYECKU BO3PACT, (DaKTUYECKN HaXOAATCs B Npoekumn Byayuiero. [ns HUX XapakTepHa npoTsKeH-
Has AMCTaHUMS 0O XenaemblX Lenen, a CyOBbeKTUBHO OHW COKpaLLatoTCsi, BOCMPUHUMASACH KaK YXe MouTH
CBEPLUMBLUMICA haKT. [JaHHasH KOTHUTUBHAS YCTAHOBKA HE MOXET He BO3[EeNCTBOBATb Ha OLIEHKY XWU3HEHHbIX
NepcneKkTUB 1 JIMYHOCTHOO NOTEHUMarna u Ha 06bEeKTUBHbIE Pe3ynbTaTbl B MPOGeCCUOHANbHOMN, TBOPYECKON
WM MHbIX chepax. Ho, B OTAIMYME OT CBOWMX CBEPCTHWUKOB C 3aHWKEHHOM MK 3aBbILLEHHON CaMOOLIEHKOWN,
IOHOLUM W EeBYLUKM, YbsSi CAMOOLIEHKa COOTBETCTBYET BO3PACTY, NO3ULMOHNPYIOT Bonee BblpaxeHHy crnocob-
HOCTb OCMbICAATL CeBs kak «cosgatenen» cobCTBEHHOM Buorpadum 1 LeneHanpaBneHHO BbICTpauBaTh ee
xo4. [Ans HUX NpuUCylLa OpWeHTaUMst Ha MOMCK CMbICMOBbLIX OPUEHTUMPOB M AONTOCPOYHBIX MEPCNEKTUB, OHU
CKMOHHbI K (hOPMMPOBAHUIO KM3HEHHDBIX NSIaHOB 1 COBCTBEHHOM pa3paboTke Aaxe CTpaTeruii Ux BOMOLLEHMS.
BocnpusTie X XM3HEHHOMO NMyTW HECET 3aKOHOMEPHbIN XapakTep, a NIMYHas KOHLENUMS X3HU hopmMmpyeTcs
yepe3 0CO3HaHHYK B3aMMOCBSA3b MeXay MPOLUIbIM ONbITOM, TEKYLLEA peanbHOCTbIO U ByayLMMK yeTpemse-
HuaMu [2].

Takum 06pa3om, B 3apyOEKHOI NCUXONOMMYECKON HayKe CYLLECTBYET NOHATME «hardinessy», unm xus-
HECTOMKOCTb. [JaHHOE MOHSATME OMUCLIBAET BHYTPEHHIOW NEPEMEHHYIO, ONPEAENSIOLLYI0, HACKOMBbKO YCMELLHO
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WHOMBWE NPeoSosieBaeT BO3HUKAKOLME Nepes HUM KU3HEHHbIE UCTbITaHMS. B pamkax 0Te4eCTBEHHOM NCUXo-
IOrMYECKON MbICIM, BOMPOC O COAEPaHUM NOHATUS «CMbICTIOXWU3HEHHbIE OPUEHTALMMY OCTAETCS AUCKYCCU-
OHHbIM OTCYTCTBME KOHCEHCYCa 0OBSACHAETCS CEMaHTUYECKOM BnM30CTbI0 4AaHHOTO KOHCTPYKTa K Lienomy ps-
AY WHbIX TEPMUHOB, KOTOPbIE Ha Pa3HbIX Tanax pasBUTUS HayKu BBOLWUIUCH B €€ KaTeropuasnbHbIi CTPOW.

[Ncuxonornyeckuii B3rNaa no3sonseT NpocneanTb napafokcasbHblil (DeHOMEH: OYeHb BbICOKas LieHa,
BMNOXXEHHAs 3@ XM3HEHHbIE JOCTUKEHNS, HEM3OEXKHO 0CNabnsaeT NpUTA3aHUs, NPUBOAMUT K NOAPLIBAHNIO MOTK-
BaLMM 1 MOXET 0BECLIEHUTb CMbICI €r0 CyLLeCTBOBaHWA. [N NIMYHOCTK CyLiecTByeT ocobas «copa3mepHas
Mepa» YCUNWA 1 onpeaeneHHbIX 3aTpaTt, Npu AOCTUXEHUU KOTOPOI (hopMUPYeTCS NOANMHHAS YA0BNETBOPEH-
HOCTb, HaMOMHAWas fanbHEMLLY XM3Hb CMbICTIOM. W, HaobopoT, ycnex, npuiieaLmin 6e3 BCSKOro Hanps-
KEHUS, MOXET NULLIUTL Y YenoBeka YyBCTBa yAOBNETBOPeHUs. [laHHas yTpaTta, MOXET paspyllaTb camy 3Ha-
YMMOCTb XM3HEHHOTO CMbIcna [3].

M.C. MBaHoB roBopst 0 CTPYKTYpE LIEHHOCTHO-CMbICIIOBON CAhepbl MNYHOCTM, OTMEYAET, YTO OHa Basn-
pyeTcs Ha ABYX (hyHAAMEHTarbHbIX COCTaBNAOLMX. Ee 0CHOBY 0BpasyeT cuctemMa WHAMBMAYANbHbIX CMbIC-
110B, NPUAAKLLNX 3HAYUMOCTb COOLITUAM 1 AeNCTBUAM. [lpyryto, He MEHee BaXHYH0, YacTb POPMUPYIOT YCTO-
SBLUMECS LIEHHOCTM W BbITEKaKoWMe U3 HX OpUeHTaLmMK, Onpeaenstolmne HanpaBneHHOCTb NOBEAEHUS U Bbl-
BopoB yenoseka. I'Ae TMYHOCTHBIA CMbICT ONPeLeNseTcs HEKOTOPbIMM CYLLECTBEHHbIMW 0COBEHHOCTAMU. Ero
(hyHOAMeHTarnbHOe CBOWCTBO NMPOUCXOQMT M3 MOMOXEHUS MHOMBMAA B CTPYKTYpe OBLIECTBEHHbIX CBA3EN W
3aH1MaeMon UM coLuanbHoOM nosuummn. M 30ech, CMbICI OCHOBBLIBAETCS HE Ha YEM MHbIM, Kak CyBbekTUBHOE
OTHOLUEHME K (heHOMEHaM OOBEKTUBHON peanbHOCTH, K U3MEHEHWNSIM BHELLHEN cpefbl, K COBCTBEHHOM aKTuB-
HOCTU 1 AENCTBUAM OKPYXatoLLWX, a Takke K pasBUTUI0 TBOPYECKON AeATENbHOCTY, BKIKOYas BOCMPUSTUE 3C-
TETUYECKNX aCneKTOB MUpa.

[anee, M.C. /IBaHOB KOHCTaTUPYET, YTO MOMCK CMbICNa ABNSETCA (PyHOAAMEHTaNbLHON YenoBeYecKom
notpebHocTbi0. U, ee peannsaums MOXeET 3aBUCETb OT CMOCOOHOCTK YenoBeka bpaTtb Ha cebsi OTBETCTBEH-
HOCTb W Bepbl B COBCTBEHHYK BO3MOXHOCTb YMPaBMsATh XW3HEHHbIMI 0BCTOATENbCTBaMU. e Kputepuem
0BpETEHMS FIMYHOCTHOIO CMbICAA CRYXWUT, Npexae BCero, 0CO3HaHHOCTb CyLecTBOBaHMS. [104BOAS uTOr, aB-
TOP PE3IOMUPYET, YTO OCMBICTIEHHOCTb XWU3HWU (HOPMUPYETCH U3 TaKUX COCTABRSIOLWMX, KaK OCMbICIIEHHOCTY
NPOXMTBIX NET, HACTOSALLEro MOMeHTa W ByayLLero; HanM4Ms XWU3HEHHbIX LeNen; BHYTPEHHErO NepexmnBaHns
OHTOIMOrMYECKON LIEHHOCTM BbITnS [2].

PaccmoTpeB npuBedeHHbIE KOHLENLWW, NPOLOSMKAM aHanMW3upoBaTb XapakTepuUCTUKW LEeHHOCTHO-
CMbICIIOBOW Cpepbl U opueHTauuit. x ocHoBy 0bpasyeT CroxHas COBOKYMHOCTb WHTEPECOB, Lenen n ugea-
1noB, NoTpebHOCTEN N MOTUBOB, YOEXAEHU U MUPOBO33PEHYECKUX YCTAHOBOK. [10TOMY YTO, UMEHHO 3Ta COBO-
KyNHOCTb (POPMMPYET NNYHOCTHYKD HanpaBIEHHOCTb, OMpeaenss couuanbHo 06YCrOBIEHHOE OTHOLIEHWE
WHOMBWAA K OKPYXatoLLlei AeNCTBUTENBHOCTH.

TeM caMbIM LIEHHOCTHO-CMbICTIOBbIE OpUEHTALMM ABNSOTCS 6a30BOM MMPOBO33PEHYECKON NO3ULMEN
JenoBeka. Tak kak UMEHHO OHM 3aal0T HanpaBNEHHOCTb M HaMOSTHEHWE ero CoLManbHOM akTUBHOCTH, Co3aa-
Bas LieNOCTHOE BOCMpUATME MMpa W COOCTBEHHOMO MECTa B HEM. TOSbKO UMEHHO 3T rNyBuUHHbIE YCTAHOBKM
NPUOAKT AEATENBHOCTU OCMbICIIEHHOCTb U LienenonaraHue, HanpsMylo AeTePMUHNPYS NMOBEAEHYECKe naT-
TEPHbI W KOHKPETHbIE MOCTYNKW. B nTore, Yepes HUX 1 peanuayetca pyHOaMeHTanbHas Yenoseyeckas no-
TpebHOCTb, Kak 0bpeTeHre NMYHOCTHOrO cMbicna [1].

Pa3BuTME LIEHHOCTHO-CMbICIIOBLIX OPWEHTALMA NUYHOCTU SBNSIETCH HENPEpbIBHbIM MPOLECCOM U
HepaspbIBHO CBS3aHHbIN C COLManM3aLmen fIMYHOCTU. TOT NPOLECC, HA PasfMYHbIX ee aTanax NPOXOAMUT He-
PaBHOMEPHO W OnpefenseTcs LesnbiM KOMMIEKCOM (hakTopoB. BaxHylo porb 34ech UrpaioT YCrioBus cemen-
HOro BocnuTaHus 1 obyyeHus. OnpegensioLiee BnMsHUE OKasbiBAaET NPodeccMoHanbHas AesaTensbHOCTb Ye-
I0BEKa, a TaKkKe KOHKPETHble 0BLLECTBEHHO-UCTOPUYECKIE 0BCTOATENLCTBA. B X04e passuTis NMUYHOCTU MO-
ryT BbITb 3a4€MCTBOBAHbI KOPPEKLMOHHBIE KMHCTPYMEHTbI» — NCUXOTepanus, kak hopma LieneHanpaBneHHoro
NCUXONOMMYECKOro BO3LENCTBUS.

LIeHHOCTHO-CMbICNIOBbIE OpHeHTaumMK, No MHeHuto [1.A. JleoHTbEBa, 0OnagaT AMHAMUYECKON NPUPOZON.
A nx coxpaHeHne TpebyeT NoCTOsSHHYK BHYTPEHHIOW paboTy. Tak kak 6e3 LeneHanpaBneHHoro BOCCO3AaHus,
NPaKTUYECKOro BOMIOLLEHNS U PErYNSPHOro 00palleH st K HAM, JaHHbIe CTPYKTYPbI MIMYHOCTU NOCTENEHHO Yra-
CaloT. YCBOEHWE Xe LieHHOCTel npeacTaBnseT cobon AMMHHBIA U OCMbICTIEHHbIN NYyTb CTAHOBNEHUS [3].
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B cBoen pabote FO.W. MMonoBa o0TMeYaeT BaXHbI HIOAHC, KOTOPbIA Obll MOCBSALLEH B3aWMOCBA3M
CMbICTIOXWU3HEHHbIX OPUEHTALMIA M pedhnekcun y Monogexu, rae, 6e3ycroBHO, pedneKCMBHbIA KOMMOHEHT
Haxo4MTCS B CTPYKTYpe 3TWUX OpUEHTaLMi. Tak Kak UX CYLUHOCTHOE AP0 OpPUEHTaUWA HaxoauTcs B Apyroun
NNOCKOCTH, 3TO OTPaXeHWe aKTUBHOCTW MHAMBUAA, peanusyemas BOBHe. [laHHas aKTUBHOCTb MOXET Haxo-
QUTCS B Camopeaniu3aLm, OCHOBbIBAsCb Ha JOCTWKEHUM CyObEKTUBHO BaXHbIX XM3HEHHbIX Lienen. Toraa,
9T CMbICNOXM3HEHHbIE OpUEHTauuUW OyayT BbICTYNaTb MPEUMYLLECTBEHHO KaK OKCTEPHArbHbIE, BHELUHE
HanpasneHHble perynsTopbl nMyHocTU. Mpu aTom pednekcnst ByaeT BbINOMHATL APYryto PYHKUMIO, KaK BHYT-
PEHHWI MEXaHW3M AN KPUTUYECKOM OLIEHKM 1 BEpUMKALMM COOCTBEHHOMN XU3HEHHON AEATENBHOCTM!.
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LINDPOBAA TPAHCOOPMALINA
COBPEMEHHBIX CPE[ICTB MACCOBOW
NHMOPMALIAN

CTOPOXXEHKO ANTUHA UBAHOBHA

cTyaeHTKa opaeHa Tpynosoro KpacHoro 3HameHm
Orb0Y BO «MockoBCKuiA TEXHUYECKUIA YHUBEPCUTET CBA3N U MHGopmaTukn «MTYC»

HayyHb1li pykosodumenb: 3axaposa Hamanbs [lempoeHa
K.10.H., 0oyeHm
@Ir60Y BO «Mockosckuli mexHudeckull yHusepcumem cgssu u uHgpopmamuku «MTYCU»

AHHoTaums: B cTatbe paccmaTpuBaroTcs 0COBEHHOCTH LcpOBON TpaHchopMaLm COBPEMEHHbIX CPEACTB
MaccoBOW WHOPMAaLMKM B YCIOBUSX Pa3BUTUS MHPOPMALMOHHOIO 06LLECTBa, a TakKe aHanusupyeTcs BIvs-
HWe LMgPOBbIX TEXHOSOTUI, COLMArbHbIX CETEN U UHTEPHET-NNATdOopM Ha aestensHoctb CMU 1 nameHexve
MegnanoTpebnenns ayautopun. Ocoboe BHUMaHWE yaenseTcs pasBuUTMI0 LMPOBLIX Meama, NepcoHann3a-
LIV KOHTEHTA W NEePCNeKTUBAM LanbHENLLEro pasBUTUS CPEACTB MACCOBOM MHOPMALMK B LIMGOPOBYIO 3MOXY.
KntouyeBbie cnoBa: Ludposas TpaHchopMaums, CpeacTsa MaccoBOW MHGopMaumu, Lndposble Meauna, Me-
AVaKOMMYHUKaLMS, colpanbHble CeTU, MHTEPHET-NNaTgopMbl, MeguanoTpebneHue, LudpoBu3aLms, XypHa-
nUCTHKa.

DIGITAL TRANSFORMATION OF MODERN MASS MEDIA
Storozhenko Alina lvanovna
Scientific adviser: Natalia Petrovna Zakharova

Abstract: The article examines the features of the digital transformation of modern mass media in the context
of the development of the information society. The influence of digital technologies, social networks, and inter-
net platforms on media activities and changes in audience media consumption is analyzed. Particular attention
is paid to the development of digital media, content personalization, and the prospects for the further develop-
ment of mass media in the digital era.

Key words: digital transformation, mass media, digital media, media communication, social networks, internet
platforms, media consumption, digitalization, journalism.

B cospemeHHOM 06LLecTBe CpeacTBa MaccoBOW MHPOPMALMK UFPakoT BaxHYK PoSib B pacnpocTpaHe-
HWM MHEPOPMALIMK, (POPMUPOBAHNN OBLLECTBEHHOTO MHEHUS 1 0BECNeYEHN KOMMYHUKaLMN MeXay NIoLbMK.
Pa3BuTie UngpoBbIX TEXHOMNOMIA CYLLECTBEHHO M3MEHMNO Meauacdepy 1 NOBAKUSNO Ha cnocobbl co3aaHus,
pacnpocTpaHeHus u notpebnexns nHgopmauun. Ecnm paHee OCHOBHBIMW UCTOYHKMKaMK MHCOPMaLMK SBNS-
NUCb TeneBuaeHne, pagumo 1 nevaTHas npecca, To CEeroAHs 3HauuTerbHas YacTb ayauTopumn nosy4aeT HOBO-
CTW 1 MEeJMaKOHTEHT Yepes3 MHTEPHET-NNAT(OoPMbI, CoLMarbHble CETU 1 MOBUIbHbIE NPUIOXEHNS.

AKTyanbHOCTb TEMbI UCCeaoBaHKs 0bycrnoBneHa Tem, YTo umdposas TpaHchopmaums CMU cTana
OLHUM M3 KITKOYEBbIX NPOLECCOB COBPEMEHHOIO MH(hOPMaLMOHHOTO 0bLiecTBa. PasButue nHTepHeTa, Lndpo-
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BbIX NNaTOpM W CoLManbHbIX CETEN NPUBESO K M3MEHEHWIO CTPYKTYPbI MeAMapbIHKa, Cnocobos B3anMogeii-
CTBUS ayauTopun ¢ UHGOpMaLMen U NPUHLMNOB paboTbl KypHanMCTUkn. CoBpeMeHHbIE CpeacTBa MacCoBOM
WHOPMaLMM BbIHYXAEHbI aganTMpoBaThCA K HOBbIM YCOBMAM LMOPOBON Cpeabl, YTOObI COXpaHsATb BHAMA-
HWe ayaMTOPWUK 1 0CTaBaTbCS KOHKYPEHTOCTIOCOBHbIMM.

B nocnegHue rogbl 0cOBeHHO 3aMeTHO M3MeHUNUCL Crnocobbl MeananoTpebnenus. MNonb3oBatenu Beé
yatLe npegnoymTaroT nosly4aTb MHGOPMaLMO B LNGpOBOM (hopmaTe, UCMonb3ys CMapTOHbI, MECCEHIKEPDI
W coumarnbHble ceTu. B cBa3un ¢ aTum TpaguumoHHble CMU nocteneHHo nepexoasT K MynbTUMEANAHBIM (op-
MaTaM paboTbl, aKTUBHO Pa3BMBAKT WHTEPHET-NNAT(OPMbI U BHEPAKOT HOBbIE TEXHOMOMW pacnpocTpaHe-
HWS KOHTeHTa [1, €.57]. OQHOBPEMEHHO C 9TUM YCUNMBAETCS BNUSHWE anropUTMOB PeKOMeHZaLuil, NepcoHa-
NIM3MPOBAHHOM BblAaYM MHGOPMALMK WU UMGPOBBLIX CEPBUCOB, YTO OKa3blBAET BIUSHWE He TOMbKO Ha Me-
Amacgepy, Ho 1 Ha 06LLeCTBEHHbIE KOMMYHUKALW B LIENOM.

ViccnepoBaHue UndgpoBoit TpaHCOpMaLIMK COBPEMEHHBIX CPELCTB MAacCOBOW MHOPMaLMK NO3BONSET
paccMOTpeTb 0COBEHHOCTU Pa3BUTUS Meauacpebl B YCNOBUSX LudposuaLmun obluectsa, onpeaenutb oc-
HOBHblE M3MeHeHus B pabote CMU 1 BbISIBUTL NEPCNEKTUBLI AanbHENLIErO pa3BUTUS MeAMaKOMMYHUKaLWNA.

Pa3BuTne LM(POBLIX TEXHOMOTMM CTano OOHUM U3 BaXHEMLMX (haKTOPOB M3MEHEHUS COBPEMEHHOM
Meauacdepsl. Ludposas TpaHcdopmauus CMU npeactasnseT coboit npouecc nepexoaa TPaguLMOHHbIX
CPeACTB MaccoBOW MHOPMALMM K UCTIOMb30BaHWI0 LMGPOBbLIX TEXHOMNOMIA U UHTEPHET-NNATGOopM ANS pac-
NPOCTPaHEHNS! KOHTEHTA M B3aMMOAENCTBUS C ayanTopuen. PaHee gestensHocTe CMW ocHoBbiBanach npe-
WMYLLECTBEHHO Ha MeYaTHbIX M3AaHWAX, TeNeBMAEeHUM n paguno. MHdopmauus pacnpoctpaHsnack B OAHO-
CTOPOHHEM MOpsAKe: ayauTOpUS Nofnyvana rotoBbll MeAMAKOHTEHT 6e3 BO3MOXHOCTM aKTUBHOIO y4acTus B
ero cosgaHun n obeyxaenmn. OgHaKo pasBUTME WHTEPHETA CYLLECTBEHHO W3MEHWNO CUCTEMY MacCOBOM
KOMMyHUKaLmu. [onb3oBaTeny nony4unnin BO3MOXHOCTb He TOSbKO MosyyaTb MHGOPMaLMo, HO M CaMoCTos-
TEMbHO Y4acTBOBaTb B €& pacrnpoCTpaHeHUn Yepes KoMMeHTapuu, 6nory, counanbHble CEeTU W Bugeonnat-
(HOpMb!.

LincppoBas cpega nsMeHuna He TONMbKO TEXHUYECKMe Cnocobbl nepedayn MHGopmMaLmm, HO 1 cam Xa-
pakTep KoMMyHuKauuu mexay CMU n ayautopuei [1, ¢.61]. CoBpeMeHHble Nonb3oBaTeNM OXmaatT ObICTPO-
ro 4ocTyna K uHgopmaLmm, NoCTOAHHOTO 0BHOBMNEHWS HOBOCTEN 1 BO3MOXHOCTW B3aUMOLENCTBUSA C Meana-
KOHTEHTOM B PeX1Me peasibHOro BpEMEHM.

OpgHomn 13 rnaBHbIX 0COBEHHOCTEN LMPOBLIX Meamna SBNSETCS BbICOKasi CKOPOCTb PacnpoCTpaHeHns
WH(opmaumn. HoBocTM MoryT nyBriMkoBaTbCs NPakTUYECKW cpasy nocne npousoLweawero cobbitTus. 310 3Ha-
YNTENbHO MOBbLILLIAET KOHKYPEHLMIO MEXIY CPEACTBAMM MACcCOBOM MHGOPMALK, MOCKONbKY CKOPOCTb nybnu-
KaLuu CTaHOBMTCS BaHbIM (DAaKTOPOM NPUBMEYEHNS ayAUTOPUN.

Kpome Toro, uucposas TpaHcopmaums CMU npusena k n3meHeHno opMaToB MeanakoHTeHTa. Ec-
TN paHblle OCHOBHbIM (HOPMATOM SIBNSANCS TEKCTOBbIA MaTepuan unu TENEBU3NOHHBIN CHOKET, TO CErOAHS!
aKTMBHO MCMOMb3YKTCA MynbTUMeuiHble PopMaThbl: BUAEO, MOAKACTbI, NPsAMble 3UPbI, WHTEPaKTUBHbIE
nybnukaLmm 1 KopoTkue BUOEOPONUKK. Takne M3MEHEHUs CBA3aHbl C NOTPEBHOCTAMM COBPEMEHHOW ayanuTo-
pyK, KOTOpas NpeanoYMTaeT nonyyaTb MHGopMaLwmo B 6onee yaobHoN 1 HarnsgHon opme.

BaxHyto posib B pasBuTUM LMGPOBLIX MEAMa MUrpatoT coumarbHble ceTU. IMEHHO OHM CTanu OAHOM U3
rnaBHbIX NAOLAA0K pacnpoCTpaHEHUs HOBOCTEN U MeaMakoHTeHTa. MHorme nomnb3oBaTtenu y3HatoT 0 cobbl-
TUSAX He yepes odmumanbHble cantel CMU, a yepes neHTbl peKOMEHAALMI B COLMANbHBIX CETAX U MECCEH-
Kepax. ATO NPUBENO K U3MEHEHWIO MOAENM paboTbl XYPHAMUCTUKM 1 CcnoCcOBOB NPOABMKEHUS MHGOPMALIMM
[3, ¢.42]. Undpposusaums Takke U3MeHUNa 3KOHOMUYECKY0 MOZeSNb CPeCcTB MaccoBOi MHgopMauuv. Tpa-
AVLMOHHBIE NeYaTHble U3AaHMS CTONKHYIIUCh CO CHKEHUEM TUPaXen 1 COKpaLLEHUEM ayanTopUK, MOCKOMbKY
3HaunTeNbHas YacTb Nosb3oBaTenen nepewna B MHTepHeT-cpeay. B pesynbtate MHorne CMU Havanu pas-
BMBaTb COOCTBEHHbIE CallTbl, MOOMUIbHbIE MPUIMOXKEHNS 1 NNATHbIE LUGPOBbIE NOANNCK [2, C.24)].

Takum obpasom, LUndposas TpaHcdopmauus CMIA npeactaBnseT cobon CrOXHbIA M MHOrOyPOBHEBBI
NpoLecc, 3aTparvBaroLwuii TEXHONOrMKM, CNocobbl KOMMYHWKaLMK, MeananoTpebneHme 1 SKOHOMUYeCKe oc-
HOBbI (DYHKLIMOHUPOBAHWS CPELCTB MacCOBOM WH(OPMALIL.

Ocobyto pornb B COBPEMEHHOI Meauacgepe urpatoT coumanbsHble ceTh. OHM CTanu He TOMbKO nrowaa-
Ko ans obLieHns nonb3oBaTeneil, HO U NOMHOLEHHBbIM UCTOMHWKOM HOBOCTEN W MeauakoHTeHTa. MHorve
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CpeAcTBa MaccoBOW MHGOpMaLMK CO3aalT COBCTBEHHbIE COOOLLECTBA U KaHanbl B COLMArbHbIX CETSX, No-
CKOMbKY UMEHHO TaM cOocpefoToveHa BonbLuas YacTb MHTEPHET-ayauTopumn. Tako dopmat nossonsetr CMU
BbICTpee pacnpocTpaHAaTb MHPOPMALIMIO 1 NOAAEPKMBATL NOCTOSHHYIO CBA3b C NOMb30BATENAMM.

OZHOBPEMEHHO C 3TUM M3MeHUnack 1 cama ayautopus. CoBpeMeHHble nofib3oBaTenu npeanoymTaT
nonyyatb MHGOPMaLWIO B KpaTKon M yaoBHoI dhopme. B ¢B3mn ¢ aTum ocobyto nonynspHOCTL Npuobpeni Ko-
POTKME BWAEOPONMKM, MHGhorpaduka, NogkacTel M nybnukaumy, aganTUpoBaHHbIE Nog MOOMMbHbIE YCTPOM-
ctBa. [lonb3oBaTtenb BCE yalle BOCMPUHUMAET MHGOPMaLMo (parMeHTapHO, NpocMaTpuBas HOBOCTHYIO
NEHTY cpasy Ha HeCKOMbKMX LiMgpoBbIX nnatgopmax.

BaxHbIM cpakTopom pa3suTis uudposbix CMW cTanu anroputMbl nepcoHanuaauum KoHTeHTa. MHTepHeT-
nnatgopMbl aHanM3NpylT MHTEPECHI Norb3oBaTenen u npeanaraloT UM matepuansl, COOTBETCTBYIOLIME UX
npeanoyTeHnaM. C 0gHON CTOPOHbI, 3TO AenaeT nonyyeHne nHgopmauum bonee yaobHbIM, OAHAKO C ApYroi
CTOPOHbI, MPUBOAWT K OrPaHNYEHMO MHMOPMALWMOHHOrO NPOCTPaHCTBA YerioBeka, MOCKOMbKY Momnb3oBaTenb
yaLLle CTarnkmMBaeTCs TOMbKO C TEM KOHTEHTOM, KOTOPbIN COOTBETCTBYET €r0 UHTEpecam v B3rnsaam [4, ¢. 31].

LincppoBble TexHOMorMM Takke M3MeHUNM paboTy XypHaNMCTOB U pedakumnin. CerogHs XypHanucTuka
TpebyeT He TOMbKO NOArOTOBKM TEKCTOBLIX MaTepUanos, HO W HaBblkoB paboTkl ¢ POTO, BMAEO, rpadukom u
WHTEepHeT-NnaTopMamn. COBPEMEHHBIN XyPHANWUCT JOMKEH BbICTPO adanTUpoBaTbCS K U3MEHEHUAM Lnd-
POBOM CpeAbl M yMeTb paboTaTh Cpasy B HECKOMbKIUX MeaudopmaTax.

Kpome TOro, umcposmu3aLmsa yeununa KOHKYpeHUmo B Meauacdepe. Tenepb MCTOYHUMKOM WHDOpMaLK
MOryYT BbICTYNaTh He TOMbKO npodeccuoHasntHble CMUA, Ho 1 Brorepel, BuaeonnaThopmbl U 0BblYHbIE MOMb30-
BaTeNM coumasbHbIX CeTen. 3TO NPUBESNO K pocTy 06bEMa MHGOPMALMM U YCKOPEHWIO €€ pacnpoCTpaHeHus,
O[HaKO OHOBPEMEHHO YBENNYMIIOCH KOSIMYECTBO HEAOCTOBEPHDBIX HOBOCTEN M HEMPOBEPEHHBIX MyBnKaLuiA.

OpHomn 13 cepbEsHbIX Npobnem UudpoBoON Meanacpeabl CTano pacnpocTpaHeHue qeikoBoi NHMOoP-
Mauuun. Beicokas ckopoCTb nyBnukauum HOBOCTEN W CTPEMIIEHWE MPUBIEYb BHUMAHWE ayauTopuW WHorga
NPUBOASAT K pacnpoCTPaHEHUI0 HEMPOBEPEHHbIX CBeAeHU. B pesynbrate Bo3pacTaeT 3HayeHue NpoBepKy
WH(OPMaLIMKM 1 OTBETCTBEHHOCTU CPELCTB MacCoBOM MHGopMaLmMK nepes 06LLecTBOM.

HecMoTps Ha cyliecTsytowme npobnembl, LMgpoBble TexHonorun otkpbiBatoT ans CMU HoBble BO3-
MOXHOCTU. WIHTEpHET No3BoNsSEeT OnepaTMBHO PacnpoCTpaHsATb MHGOPMALMIO, PacLUMpATb ayauMTOPUI0 U UC-
nonb3oBaTh pas3nuyHble MynbTUMeauiiHble hopmatbl. bnarogaps uMdgpoBbIM Nnatopmam nonb3oBaTeNM
MONy4uUIn BO3MOXHOCTb HE TOMbKO Nomnyyarb MHPOPMALM, HO U aKTUBHO Y4acTBOBAaTb B MeAMAKOMMYHUMKa-
LUnn Yepes KoOMMeHTapuu, oBCyxaeHUs 1 cosnaHne cOBCTBEHHOMO KOHTEHTA. BnnsiHue UnpoBbIX TEXHOMNOMIA
Ha coBpeMeHHble CMV HocuT koMnneKcHbI xapakTep. LindpoBusaums nameHnna cnocobbl pacnpocTpaHe-
HWS MHOpMaLMK, 0COBEHHOCTU MeaManoTpebneHns n NPUHLMNLI paboTbl XYPHANUCTUKK, CTaB BaXKHOW Ya-
CTbI0 Pa3BUTUS COBPEMEHHOMO MHAOPMaLMOHHOM 06LLecTBa.

CoBpeMeHHble CpeacTBa MacCoBOM MHGOPMALMM NPOAOMKAKT akTUBHO Pa3BMBATLCS MOA BIUSHUEM
UMchpoBbIX TexHomormi. Mpoueccsl UpoBu3aLmumn 3aTparuBatoT He TONbKO Cnocobbl pacnpoCTPaHEHUS UH-
(hopmaLmm, HO 1 hopMUPYIOT HOBbIE MOZenu B3anmogencTans mexay CMU v ayautopueit. B ycnosusix Bbl-
COKOW KOHKYPEHLMU MeanakoMnaHusam HeobXxoamMMO NOCTOSHHO afanTUpoBaThCs K M3MEHEHUSAM MHEOPMALLK-
OHHOW Cpefbl M y4NUTbIBATb MHTEPECHI NOSb30BaTeNen.

OpHum 13 rnaBHbIX HanpaeneHnn passutus CMW cTaHOBMTCS AanbHenllee paclumMpeHne LgpoBbix
nnatgopm. Bcé Bonbluee 3HaveHre npuobpeTaloT MOOUMbHbIE NPUOXEHUS, BULEOXOCTUHIM, CoLUManbHble
CETW N MecceHkepbl. [onb3oBaTeny npeanoymnTaoT nonyyarb MHopMaumio BbICTpo 1 B yaobHoM opma-
T€, NO3TOMY MeAMakoMNaHUM CTPEMSATCH afanTMpoBaTb KOHTEHT NOA pasfnnyHble UUgpoBble YCTPOMCTBA U
WHTEPHeT-NNoLaaKM.

BaxHon 0CoBEHHOCTLIO COBPEMEHHON Meanacepbl SBRSeTCs nepcoHanuaums uHdgopmaumm. Lnd-
POBbIE TEXHOIOrM NO3BONAOT aHANM3MPOBATL MHTEPECHI ayAUTOPUN U NpeaiaraTb NoNb30BaTENAM KOHTEHT,
COOTBETCTBYIOLMIA UX NPEANOYTEHUSM. OTO CMOCOBCTBYET POCTY BOBIIEYEHHOCTU ayaMTOPUM U YBENWUYEHUIO
BPEMEHW B3aUMOLENCTBNS Nonb3oBaTenen ¢ meauapecypcamu. OfHako OAHOBPEMEHHO BO3pacTaeT puck
(hOPMUPOBaHUS TaK Ha3blBAEMOr0 «MH(OPMALIMOHHOTO My3bIpsi», NPW KOTOPOM YENOBEK MOoryyvaeT orpaHu-
YeHHbIN KpYr MHCOPMALMK 1 PEXe CTanKMBAETCA C anbTepHATUBHLIMM TOUKaMK 3peHns [4, ¢. 37].

lMepcnekTBHbIM HanpasneHnem passutus CMU CTaHOBUTCA MCNONb30BAHWE MCKYCCTBEHHOTO WHTEN-
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nekta. CoBpeMEeHHbIE TEXHONOTUM YXXe MPUMEHSITCS AN aBToMaTtudeckon 06paboTki MHGopmaLmm, co3aa-
HWS HOBOCTHbIX NMOAOOPOK, aHanM3a WHTEPECOB ayauTopun U PeKOMEeHAALMN KOHTEHTa. VICKYCCTBEHHbIN NH-
TENMEKT NO3BONSET YCKOPUTL PaboTy peaakuuii N NOBbICUTb APGEKTUBHOCTL PACMPOCTPaAHEHUS MHAPOPMa-
uun. Tpy 3TOM NOSTHOCTBIO 3aMEHUTL MPOMECCUMOHATTBHYIO XKYPHANUCTUKY UM(DPOBLIE TEXHOMOMU NoKa He
CNocoBHbI, MOCKOMbKY NOArOTOBKA KAYECTBEHHOrO MeanakoHTeHTa TpebyeT aHanmsa, OLeHKM JOCTOBEPHOCTH
WHOPMaLMKM N NOHUMaHUS 06LLECTBEHHOM 3HAYNMOCTH COBbITUI.

TpaZuumoHHble cpeacTBa MaccoBOW MHOPMALIMK Takke NPOLOIIKAKT afanTupoBaThCs K LpPOBON
cpege. MHorve nevaTHble M30aHMA U TENEBU3WOHHblE KaHanbl pPa3BMBAOT COOCTBEHHble WHTEPHET-
NNaTopMbl, CO3AAKT BUAEOKOHTEHT, MOAKACTbI U MYIbTUMEAUMHBLIE NPOEKTbl. JTO MO3BONSET COXPaHWUTb
ayauTOPUIO U MOBBICUTL KOHKYPEHTOCMOCOBHOCTL B YCNOBUSX LMGPOBOro MeamapbiHka, Hanpumep Poccuin-
Cckas raseta [9].

OQHOBPEMEHHO YCMNMBAETCS 3HAYeHMEe JOCTOBEPHOCTU MHGopMaLmn. B ycnosusix BeiCTporo pacnpo-
CTPaHEHMs HOBOCTEN BO3PACTAET PUCK MOSIBMIEHNS HEAOCTOBEPHbIX Mybnukaumin u henkoBbix coobLleHui. B
CBSA3M C 3TUM OHOW U3 BaxHeNLWnX 3agay coBpemeHHbix CMU cTaHOBUTCS COXpaHeHWe JOBEpUs ayantopum
Yepes NpoBepKy MHopMaLy 1 cobrrogeHne NpodeCccMoHanbHbIX XyPHANUCTCKUX CTaHAAPTOB.

Pa3Butie LMGPOBLIX TEXHOMOTMIA MPOLOIIKUT OKasblBaTb BRMSIHME Ha Meamacdepy u B Oyayuiem.
CpepcTBa MaccoBoi MHGopmaumun 6yayT BCE akTUBHEE MCMONb30BaTh MyNbTUMeUHbIE hopmaTbl, Lugpo-
Bble CEpPBUChI 1 TEXHOMOMN UCKYCCTBEHHOMO MHTENMEKTA. [1pn 3TOM OCHOBHBIMU haKTOpamK yCreLIHOro pas-
BuTMA CMW oCcTaHyTCS Ka4yecTBO KOHTEHTA, CKOPOCTb pacnpoCTpaHeHns uHgopmaLmm 1 cnocobHocTb agan-
TUPOBATLCS K U3MEHEHWUAM LM POBOMN Cpeab!.

HeCcoMHeHHo, LmudpoBas TpaHCHOpMaLMS COBPEMEHHBIX CPEACTB MAcCOBOW MH(OpMaLMK SBnseTcs
OOHUM M3 Hanbonee 3HaYMMbIX NPOLLECCOB Pa3BUTUS MHGOPMALMOHHOTO 06LiecTBa. PasBuTue MHTEpHETa,
coumanbHbIX CETEN M LGpOBbIX NNAT(OPM CYLIECTBEHHO M3MEHWIO Crnocobbl pacnpoCTpaHeHns WHGopma-
LK, 0COBEHHOCTH MeananoTpebneHns 1 NpUHUMNb! yHKUMoHpoBaHus CMU.

B xome uccnegoBaHus 6bino YCTAHOBMEHO, YTO LUM(pOBMU3aLMUs NpuBena K nepexody TpaguuMOHHbIX
CPeLCTB MaccoBOM MHGhOpMaLWK B MHTEPHET-CPeSY U PaCLUMPEHUO UCNONb30BaHWA MyNbTUMELNAHBIX (hop-
maToB. COBpEMEHHas ayauTopus BCE Yalle nonyvaet MHGopMauuo Yepe3 MoburibHble YCTPOMCTBa, COLjW-
arnbHble CeT U UnpoBble NNaTgopMbl, YTO OKa3bIBAET BAUSHWE Ha pabOoTy XypHANUCTUKA U MeauapbIHKa B
Lienom.

Ocoboe 3HayeHue B COBpeMeHHON Meaunacdepe npuobpenu counansHble CeTi, anropuTMbl NEPCOHa-
NN3aLMN KOHTEHTA W TEXHONOTMM UCKYCCTBEHHOTO MHTENNEeKTa. OHM NO3BONSKOT YCKOPSATH pacnpoCTpaHeHne
WHOPMAaLMM 1 NOBbIWATL BOBMNEYEHHOCTb ayAMTOPUM, OAHAKO OLHOBPEMEHHO CO3AAT HOBblE NPO6MEeMbI,
CBS3aHHble C pacnpoCTPaHEHMEM HEeLOCTOBEPHOM WHGOPMALMM W OrpaHUYeHneM MH(OPMALMOHHOMO Mpo-
CTpaHCTBa NMosb30BaTenei.

Mo MHeHWO aBTOpa CcTaTbk, coBpeMeHHble CMW npogosmkaloT aganTupoBaThes K YCoBrUaM LMgpoBon
cpebl. TpagnUMOHHbIE Meana akTUBHO pa3BMBaOT WHTEPHET-NIaTopPMbl, BULEOKOHTEHT, NOAKACTbl U ApY-
e undgposble hopMaThbl B3aUMOAENCTBUA C ayauTopuen. B ycrnoBnsx BbICOKOW KOHKYPEHLMM OCHOBHBLIMM
(hakTopamu ycnewHoro passutus CMU cTaHOBSATCA onepaTBHOCTb, KAYECTBO KOHTEHTA M CMOCOBHOCTL y4u-
TbiBaTb NOTPEBHOCTH NONb30BATENEN.

Pa3ssuTure LnhpoBbIX TEXHOOMMIA NPOLOMKUT OKasblBaTb BUSHWE HA Meguacdepy M B JanbHENLEM.
HecMOTpsi Ha aKTUBHOE BHEAPEHWE HOBbIX TEXHOMOMUIA, BaXHYK POfib B AEATENbHOCTA CPEACTB MacCOBOM
WHopMaLmMKM no-npexHeMy yayT urpatb 4OCTOBEPHOCTb MHAOPMaLMK, MPOGECCMOHANbHBIE XYPHANUCTCKME
CTaHAapTbl 1 OTBETCTBEHHOCTL Nepes 0bLeCcTBOM.
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TEOPETWKO-METO/10J10r MYECKWE OCHOBDI
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AHHOTauma: B cTaTbe aHanusmpyTcs TEOPETUKO-METOLONOMMYECKUE N HOPMATUBHO-NPABOBLIE OCHOBbI CO-
UnanbHon paboTbl ¢ HebnarononyyHbiMM cembsiMm B Poccuiickon ®epepaumnn. PackpbiBaeTes cogepxaxie
NOHATUS «HEBNaronony4yHas CeMbsi», XapaKTepU3yTCs CUCTEMHbINA, CPEAOBON, OPUEHTUPOBAHHbIN Ha peLue-
HWe W KOrHUTUBHO-MOBEAEHYECKMIA NoAXoabl, (DOPMYSIMPYIOTCS KMoYEBble METOLONOrMYECKMe Npasuna cowu-
anbHomn paboTbl. PaccmaTpuBaeTCs MHOroypoBHEBasi CMCTEMa HOPMATUBHO-NPABOBOTO PerynmpoBaHus, quk-
CUpYeTCS Nepexos OT KapaTenbHOM K BOCCTAHOBUTENBHOM W NPOMUNAKTUYECKOM STOTUKE.

KnioyeBble cnoBa: HebnarononyyHas cembs, coumarnsHas pabota, cemenHoe Hebnarononyyme, CMCTEMHBIN
Noaxof, CPeSoBOM NOAXOL, NOAXOL, OPUEHTUPOBAHHbIN Ha peLleHne

THEORETICAL AND METHODOLOGICAL FOUNDATIONS OF SOCIAL WORK WITH FAMILIES IN
CONDITIONS OF DISADVANTAGE

Medvedev Valentin Konstantinovich
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Abstract: The article analyzes the theoretical, methodological and regulatory foundations of social work with
disadvantaged families in the Russian Federation. The content of the concept of "dysfunctional family" is re-
vealed, systemic, environmental, solution-oriented and cognitive-behavioral approaches are characterized,
and key methodological rules of social work are formulated. A multilevel system of regulatory and legal regula-
tion is considered, the transition from punitive to restorative and preventive logic is fixed.

Keywords: dysfunctional family, social work, family problems, systemic approach, environmental approach,
solution-oriented approach

BBepeHue

3HaunTenbHble NEPErpy3ki WUCMbITHIBAET MHCTUTYT CEMbW B YCROBMSIX COBPEMEHHbIX COLManbHO-
9KOHOMMWYECKNX TPYAHOCTEN, TpaHC(opMaLi 0BLLECTBEHHBIX LLEHHOCTEN W HAPACTaHWS KPU3UCHBIX SBIEHNN.
YBENMYMBAETCA YNCIIO CEMEN, OTHOCUMBIX K KaTeropun HebnarononyyHbix. KOMNnekcHoe HapyLueHue Xu3sHe-
AEATENbHOCTH, NPOSIBNSIOLEECH B HECMOCOBHOCTU Peann3oBbiBaTb OCHOBHbIE COLMAnbHbIE (PYHKLUKM, OTMN-
yaeT Takue cembu. Co3naloTcs npsiMble Yrpo3bl Griarononyynio U passuTUIo AeTen, a Takke NpoMCXoauT 3a-
kpennexne npobnem B Gyaywwmx nokoneHusix [1, c. 45]. CoumanbHas pabota ¢ JaHHOW KaTeropuen cemen
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BbICTYNaET O4HUM W3 KIKOYEBbIX HANPaBMeHMI coLmanbHOM NonnTUkX. FnyBokoro TeopeTnyeckoro 060cHoOBa-
HWS, YETKON METOAONoMYeckoin 6asbl U ICHOW NPaBOBOW pernameHTauuy TpebyeT aTa aesTenbHocTb. Lienb
CTaTbl — BCECTOPOHHUI aHanW3 TeOpPeTUKO-METOLOSIOTMYECKUX U HOPMATUBHO-MPABOBbIX OCHOBaHWUI COLM-
anbHomn paboTbl ¢ HebnarononyyHbiMK cembsmmn B Poccuiickon Oegepaunun. [1ns 4OCTKEHWS NOCTaBNEHHON
Lenn peLuakoTes creaytowme 3afaqn: packpbiThe CYLHOCTU U COAepXaHUs NOHATUS «HebnarononyyHas ce-
MbS» B KOHTEKCTE NpOMECCHOHANbHONM CcouManbHOM paboThbl; XapakTepPUCTUKA BEAYLIMX TEOPETUYECKMX
B3rNSA0B U BbITEKAIOLMX U3 HUX METOAOMOrMYECKMX NpaBun paboTbl C CEMbEN; aHanM3 CUCTEMbI HOPMATUB-
HO-NPaBOBOTO PerynuMpoBaHUs LeATeNbHOCTU N0 COLManbHON NOALEPXKE U BOCCTAHOBNEHUIO Hebnarononyy-
HbIX cemen. OBbEKTOM McCneaoBaHUs NPU3HAETCs couuanbHas paboTta kak npodeccuoHanbHas aesTenb-
HOCTb, NPEAMETOM — ee TEOPETUYECKUE, METOAOMOTMYECKIE U NPABOBble OCHOBAHWS MPUMEHUTENBHO K B3a-
MMOZENCTBMIO C HeBNAronoy4YHbIMU CEMbSIMMU.

1. CopepxxaHue NOHATUA «Hebnaronony4yHas ceMbs» B KOHTEKCTE coLManbHON padoThbl

CTporo yCTaHOBIIEHHOrO, eAWHOro onpefeneHns HebnarononyyHon cemMbW He NPeACcTaBneHo B Hayy-
HOW uTepaType W coumanbHor npakTuke. CroXHOCTb M MHOrooBpasne Npu4nMH ceMenHoro Hebnarononyyms
obycnoenueaioT AaHHoe 06cTosATenbCTBO. OBobLIatoWen BbICTYNaeT aTa KaTeropus, BKMOYAKLWas CeMbM,
nepexuBatoLLe pas3nuyHble TPYAHOCTY [4, c. 23].

CeMbst MOXeT ObITb OnpeaeneHa kak HebnarononyyHas B Hanbonee obLiem Buae, eCiv OHa OkasbiBa-
eTCcs HecnocobHOM CNPaBnATLCS C NPUCYLLMMI el coLpanbHbIMIU 065I3aHHOCTAMM (BOCTIUTaHWE JeTeil, maTe-
puanbHoe obecrneyeHne, amMoUMoHanbHas nogaepkka, COBMECTHbIN OTAbIX, 3aliUTa) BCNeACTBUE COYETaHUS
BHELUHMX (OOLLECTBEHHBIX M BAVKANLIErO OKPYXEHWUS) U BHYTPEHHUX (MCUXONOrMYECKUX, BOCTIUTATESbHBIX,
Buonornyecknx) NpuumH. MckaxeHue BHYTPUCEMENHBbIX OTHOLLEHWUI, HapyLleHWe npolecca CTaHOBMEHUS
FIMYHOCTN AETEN U 3aKpenneHne Y YneHoB CeMbi MOAenei NoBeaeHUs, NPENATCTBYOLMX HOPMabHON XM3HM
B obLLecTBe, CTaHOBATCA creacTanem atoro [1, c. 45].

C nosuumin cucteMHoro noaxoga Hebrarononyyne TPakTyeTCcs Kak HapyLeHWe LeNoCTHOCTH, YCTPOR-
CTBa U 3agay ceMenHomn cuctemsl [7, ¢. 112]. B kayeCTBe rnaBHbIX NPU3HAKOB OTHECEHUS CeMbY K Hebrarono-
IyYHOM BLICTYNAOT CneaytoLLyme:

CoumanbHO-3KOHOMUYECKMe: XpoHUYeckast 6eAHOCTb, HU3KWA U HEMOCTOSHHBLIN foxoA, 6espaboTuua
poauTenen, Heya0BNEeTBOPUTENbHbIE KUMULLHbIE YCOBUS.

CoumanbHo-BocnUTaTeNbHblE: HEUCTONHEHNE UMW HEHaanexallee WCNONHEHWe POoaMTENbCKMX 065-
3aHHOCTEN N0 BOCMUTaHMIO, 0BYYEHNIO U COAEPXKAHMIO AETEN, KeCToKoe obpalleHure, 4eUUMT POAUTENBCKUX
HaBbIKOB.

Meauko-coumanbHble: Hamuume TSKENbIX 3aTsKHbIX 60Me3Hel, WMHBaMMOHOCTW, anKOrofbHOW WK
HaPKOTUYECKON 3aBMCUMOCTM Y YNEHOB CeMbM, YTO BEAET K MUYHOCTHOM LECTPYKUUM U yTpaTe POAUTENbCKON
cnocobHoctm [9, c. 89].

CoumanbHO-NCUXONOrMYeCKMe: NOCTOSHHBLIE CCOPbI U KOHMIMUKTBI, HACUKe (Pr3nyeckoe, NCUXMYECKOE,
9KOHOMWYECKOE), SMOLMOHANbHAs XONMOAHOCTb U HEMPUATUE LeTen, NuweHne ux Heobxoammon nbem 1 3a-
6oTbi [6, C. 45].

CoumanbHas pabota ¢ HebrarononyyHbIMM CEMbSAMY, CIIEA0BATENBHO, HE CBOAMTCS K Pa3oBon MaTte-
puanbHon nomowu. KomnnekcHoe BOCCTaHOBIEHNE CEMEMHON CUCTEMbI, HaNpPaBleHHOE Ha BO3POXAEHWE ee
BHYTPEHHUX PECYPCOB, KOPPEKLMIO HAPYLUEHHbIX OTHOLLIEHWI 1 BO3BPALLEHWE CeMbe CMOCOBHOCTM K CaMOCTO-
ATENBHOMY (DYHKLMOHUPOBAHMIO M pa3BuUTUO B 0OLLECTBE, BLICTYNAET ee rMaBHoOM Lesbto [5, ¢. 67].

2. TeopeTnyeckue KOHLENLUU U METOJONOrMYECKUE NPUHLIMNbI COLUanbHOW| padoThbI

[pakTyeckas pabota ¢ Hebnaronony4YHoN CeMbEN HaXxoaUTCS B NPSIMOI 3aBUCKMOCTM OT ee TEOPETUYECKO-
ro OCMbICNEHNS. B cOBpeMEHHON coLmarbHoi paboTe UHTEPUPYHOTCS HECKOMBKO OCHOBHBIX MOAXOA0B [8, C. 34].

1. Cuctemubin nogxog (1. doH Beptanandgu, C. MuHyxuH). MoHUMaHWe CeMbM Kak €AMHOTO, OTKPbI-
TOr0, CaMOynpaBfSeMOro Lienoro npegnonaraeTcs AaHHbIM nogxoaom [7, ¢. 115]. TecHas B3anMOCBSA3b
(DYHKLMOHMPOBAHWE MO ONPEeAEneHHbIM NpaBunam XapakTepHbl AN YacTen 3TOro Lienoro (YneHoB Cembm).
HapyweHve B ogHOM Yactu (Hanpumep, BonesHeHHas 3aBUCMMOCTb POAMTENS) Ae3opraHuayet paboTy Bcen
cucTembl. BbisiBneHne Ae3afanTuBHbIX MOZenei B3auMOAEnCTBUS U MOMOLLb CeMbe B BblpaboTKe HOBLIX,
Bonee agekBaTHbIX MOZenen — TakoBa 3agava cneynanucra [7, ¢. 120].
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2. Cpeposoit nogxog (Y. bpoHheHOpeHHep). CMCTEMHBIN B3rMSA paclMpsSeTcs 3a CYET NOMELLEeHMs
CEMbW B KOHTEKCT B3aUMOCBA3aHHbIX 0BLLECTBEHHbIX CUCTEM (BrivxanLuee OKpYKeHWe — OEeTCKUiA caf, KO-
na; MeCTHoe CoobLLYeCcTBO — palioH, coumarbHble Crnyxbbl; 06LLECTBO B LIENOM — KyrbTypHble HOPMbI, 3aK0-
Hbl) [8, c. 41]. Pe3ynbTaToM pa3pbiBa UM KOHPAUKTHBIX OTHOLUEHUA CEMbW C 3TUMM CUCTEMaMU 4acTo CTa-
HoBUTCA Hebnarononyyne. HanaxusaHue NO3UTUBHBLIX CBA3EN «CEMbS — OKPYXatoLMM MUP» COCTaBMsET
OcHoBy paboTbi [8, ¢. 88].

3. Togxoa, opueHTMpoBaHHbIA Ha pelwenne (C. ge Lleisep). BHumaHue nepeHocutcs ¢ aHanusa
NPUYKH U rIyBUHBI NPOBIEM Ha MOUCK «XOPOLUMX UCKITIOYEHWUA» (CUTYaLMIA OTCYTCTBUS UMW MeHbLUEN Bbipa-
XEHHOCTM Npobnembl) 1 KOHCTpyMpoBaHue obpasa xenaemoro byayuiero [9, ¢. 35]. Ynop aenaetcs Ha cunb-
HbIX CTOPOHAX, BHYTPEHHUX BOSMOXHOCTSAX CEMbM U ee HaBblkax [9, C. 72].

4. Tlogxop, OCHOBaHHbLIN Ha CBSA3N Mbicnei n noBeaeHns (A. bek, A. Onnuc). [lecTpykTueHble yoexae-
HUSI, YCTAHOBKM 1 aBTOMATUYECKME MbICIIN YNIEHOB CEMbM («S1 MIIOXOM POAUTENBY, KMUP XECTOKY), MPOBOLMPY-
loLLMe HeafanTUBHLIE MOLAENM MOBEAEHWS U KOHNUKTLI, CTaHoBATCA 06bekToM pabotsl [10, ¢. 150]. MeToabl
HanpasneHbl Ha 0BHapYXeHne, NePecMOTp W 3aMeHy 3TUX KOrHULMI Ha 6onee paumoHansHble [10, ¢. 210].

13 DaHHbIX TEOPETUYECKUX OCHOBAHUI BbIBOAATCS BaXHeWLWNe METOAONOrMYeckne npaemna npogec-
CUOHasbHOW fesTenbHocTH [1, ¢. 78.

[MpaBuo agpecHoCTU 1 MHAMBMAYaNbHOMO noaxoda. MNnaH nomowwm paspabaTbiBaeTcs ¢ Y4€TOM YHU-
KanbHOCTU MCTOPUK, COCTaBa, KyNbTypHbIX 0COBEHHOCTEN 1 NOTPEBOHOCTEN KOHKPETHO Cembh [4, . 56].

[MpaBuUno KOHGMOEHUMATNBHOCTM U 3TMYECKOM OTBETCTBEHHOCTW. ObecneunBaeTcs HepasrnalleHue
WH(opMaLmMKn 0 cembe, COB0LAETCA yBaxXeHWe ee JOCTOMHCTBA, PYKOBOAALLMM MPUHLMMOM BbICTYMaeT «He
HaBpeam» [3, c. 45].

[MpaBuo COTPYAHNYECTBA U akTUBHOM posin ceMbi. CeMbst paccMaTpyUBaeTCs He Kak NacCUBHbLIN pe-
UMMUEHT MOMOLLYM, @ KaK aKTUBHbIN areHT usmeHeHun [5, c¢. 102]. MomowHmK 1 dacunutaTop, a He CTPOrumn
KOHTpOnep — TakoBa posib cneyuanucra [2, ¢. 78].

[MpaBuo NPogUNaKTUYECKON HanpaBneHHOCTU. MpropuTET OTAAETCH paHHEMY OBHapPYXeHMI0 Npu3Ha-
KOB Hebnarononyums 1 okasaHuo NogLepXKu Ha 3Tane BO3HWKHOBEHWS TPYAHOCTEN ANS NpefoTBpaLleHns
rnybokoro kpuauca [1, c. 90].

[MpaBuUIo KOMMMEKCHOCTU U MEXBELOMCTBEHHOIO B3aUMOLENCTBUS. PasHOCTOPOHHUI XapakTep npo-
Bnem HebnarononyyHom cembk TpebyeT COrnacoBaHHbIX AEWCTBUA OPraHOB M yYpexaeHuin obpasoBaHus,
3APaBOOXPAHEHUS, COLMANbHOM 3alLmMTbl, BHYTPEHHUX AN, Oneku U noneuntensctea [4, ¢. 112].

3. HopmaTtuBHO-NpaBoBble OCHOBaHMA CoLManbHOW paboTbl ¢ He6NarononyYHbIMM CeMbSIMU

CnoxHas MHOroypoBHeBas cucteMa, obecneumarollas NpaBoBble rapaHTUM Kak Ans CeMby B LIEMNOM,
TaK ¥ 4ns kaxgoro pebexka B OTAENBLHOCTW, NpeACcTaBrieHa NPaBoBOW OCHOBOW, perynupytowen paboty ¢ He-
Bnaronony4yHbiMm cembsimm B Poccun [2, ¢. 34].

1. MexayHapoaHbln ypoBeHb. KoHeeHUmus OOH o npasax pebeHka (1989 r.) BbICTynaeT rnasHbIM 40-
KyMEHTOM, YCTaHaBNWUBAIOLLMM NPUOPUTET HamnyyLero obecneveHns MHTepecoB pebeHka Npu NPUHATUAN Tko-
ObIx peleHnn, kacatowmxes getein (cT. 3) [2, ¢. 12]. KnoyeBoi OpueHTUp Anst BCEX AEUCTBUI, CBA3AHHbIX C
CEMbEWN, 3aaeTCS ITUM JOKYMEHTOM.

2. KoHcTtutyumoHHbin ypoBeHb. CT. 7, 38, 39 Konctutyummn PO npososrnawatot Poccuickyo depne-
paUMI0 CoLnanbHbIM roCy4apCTBOM, rapaHTUPYIOT rOCYOApCTBEHHYIO MOAAEPXKKY CEMbW, MaTepuHCTBA, OT-
LlOBCTBA M [ETCTBA, a Takxke 3aLyuTy OT HapyLeHni npas pebeHka [1, c. 5].

3. ®egeparnbHblil YypoBEHD.

CemenHbln kopeke PO (Ne223-03 ot 29.12.1995) npusHaeTcst OCHOBHbIM 3aKOHOM B JaHHOW 06acTu.
MMpaBa v 0bsizaHHOCTM poauTenen u geten (cT. 54-60) nogpobHO onpeaenstoTCs, NOMHbIN NepeveHb OCHOBa-
HAN 1 NOPSLOK NMWLLEHUS WKW OrPaHUYEHUs poanTenbCKUX npas (CT. 69, 73) ycTaHaBnmBaloTCs, OPMbI
YCTPOWCTBA AeTEN, OCTaBLUMXCA Be3 noneveHns poguTenen, pernameHTupytoTes [3, . 56].

®enepanbHbin 3akoH «O6 OCHOBHbIX rapaHTUsx npaB peberka B Poccuiickoin Gepepauumy (Ne124-03
0T 24.07.1998). KnioueBoe ansa coumarnbHon paboTbl MOHATUE «4ETW, HAXOAAWMECH B TPYAHON XN3HEHHO
cutyauumny (cT. 1) BBOAUTCA AaHHbIM 3aKOHOM; 3aKOHOZATENb OTHOCUT K 3TOW KaTeropuu, B TOM Y1Cne, AeTeN
N3 CeMeil, HaxOASALLMXCA B COLMArnbHO OMacHOM NOMoXeHuu [5, . 22).
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®epepanbHbit 3akoH «OB6 ocHoBax CHUCTEMbI MPOGMNaKTUKM 6e3HaL30pHOCTU U MpaBOHApPYLLEHWUA
HecoBepLueHHoneTHUX» (Ne120-®3 ot 24.06.1999) BbicTynaeT OpraHM3aLMOHHON OCHOBOW LESTENbHOCTU.
MMonHbI NepeyeHb Y4aCTHUKOB NMpodmnakTieckoin paboTbl (OpraHbl ONeku, KOMUCCUM MO AeriaM HecoBep-
LIEHHONETHUX, YYpEeXOeHUs CoLManbHOro 0bernyxuBaHus 1 ap.), ux 06s3aHHOCTH M NOPSIAOK COBMECTHON fe-
ATENbHOCTM NMPY BbISIBMEHUM 1 y4eTe HeBnarononyyHbIX ceMen onpeaensioTcs 3TUM 3akoHoM [4, c. 8].

®epnepanbHbin 3akoH «O6 0CHOBax couuanbHoro obenyxmeanus rpaxaaH B Poccuickon deaepavymy
(Ne442-03 ot 28.12.2013). CoBpeMeHHble NpUHLMMBLI CoLManbHOro 0benyxuBaHus (agpecHoCTb, AOCTYMHOCTb,
npohunakTuyeckas HanpaBneHHOCTb) 3aKpennATCA AaHHbIM 3aKOHOM. MexaHuam npefocTaBnerus coupans-
HbIX YCNYr HA OCHOBE WHAMBULYarbHOW NporpaMMbl npegocTasneHus coumansHbix yenyr (UMMCY) ycranasnu-
BaeTCs, YTO NpUAaEeT NOMOLLY MIaHOMEPHbIA XapaKTep 1 YYUTbIBAET CreumnduKy Kaxaomn cembi [6, c. 19].

4.  PervnoHanbHbI 1 MECTHbIN ypOBEHb. 3aKoHbI Cy6bekToB PO 0 coumanbHOM 06CnyxuBaHui, 3alum-
T€ NpaB [eTen, NOAJEPXKKE CEMbM, @ TaKKe NOKamnbHble aKTbl KOHKPETHBIX YYPEXaeHUN (NpaBuia MexsenoM-
CTBEHHOTO B3aMMOZENCTBUSI, anropUTMbl AENCTBUIA NPy OBHapYXeHUN ceMenHoro Hebnaronony4yns) KoHkpe-
TUUPYIOT (PefeparibHbie HOPMbI MPUMEHUTENBHO K MECTHBLIM YCIOBUSAM U pecypcam [7, ¢. 67].

lMocnepoBaTenbHbIA NEPexos OT KapaTenbHON MOTUKN (MULLEHWe POanUTeNnbCKUX NpaB B kavyecTse OC-
HOBHOM Mepbl) K BOCCTAHOBUTEMNBHOM M NPOUIAKTUYECKON NIOTUKE COCTABMAET BaXHEMLLYIO TEHAEHLMIO CO-
BPEMEHHOMN NpaBoBOM NONUTUKK [8, ¢. 91]. PaHHeMy BbISIBNEHWO ceMenHOro Hebnaronosyyus 1 opraHusauyum
WHTEHCWBHOW paboTbl C CEMbE N0 MECTY XWUTenbCTBa OTAAeTCH NPUOPUTET ANs CoXpaHeHus Ans pebeHka
POLHOI CeMbM, KOrga 310 COOTBETCTBYET €ro BbICLLIMM MHTepecaM [1, ¢. 112].

3aknoyeHue

[MpoBeaeHHbIN aHann3 No3BoNSEeT YTBEPXAaTh, YTO TEOPETUKO-METOLONOrMYECKast OCHOBA COLMAbHOM
paboTbl ¢ HeBNAronoyYHbIMM CEMbSMMU NPEACTABNAET COBON UHTErPaTUBHYK MOAENb, COYETAIOLLYIO MOSIO-
XEHUS CUCTEMHOTO, CPEAOBOr0, OPUEHTUPOBAHHOTO Ha PELLUEHWE U KOTHUTUBHO-NOBEAEHYECKOro Noaxoaos [9,
C. 76]. Yepes cuctemy npoeccmoHanbHbIX NpaBui, LeHTpanbHbIMU U3 KOTOPbIX BbICTYNAKT COTPYAHUYECTBO,
afpecHOCTb, MPOMUnakT1ka 1 MEXBELOMCTBEHHOE B3aUMOLENCTBUE, peanusyeTcs AaHHas mogens [2, ¢. 70].
HopmaTtusHo-npaBoBasi 6a3a, Bosrnaensemas CemenHbiM kogekcom PO n ®eaepanbHbim 3akoHOM Ne120-03,
CO34aeT NernTUMHbIe PamKi 4115 4esTeNbHOCTY, (PUKCUPYS Nepexoq OT NOAUTUKN U3bATUS pebeHka 13 cembm
K MONMWUTUKE BCECTOPOHHEN NOALEPXKM 1 BOCCTAHOBNEHNS €€ Xu3HecnocobHocTw [3, c. 58]. YrnybneHue me-
TOAOB paHHe! noMoLLu, paspaboTka AeNCTBEHHbIX MOZESNEN CoLManbHOrO CONPOBOXAEHNS N NaTpoOHaxa ce-
MeWn, a TaKke YKpenmneHue COTPyAHUYeCTBa MeXay rocyAapCTBEHHbIMU U OBLLECTBEHHBIMI OpraH13aLusMu
[OMKHbI CTaTb HaNpaBneHNIMW AanbHEALWero passuTIS TEOPETUYECKON MbICITA 1 COBEPLUEHCTBOBAHMUS 3aK0-
HoZaTenbCcTBa — 3TO MOSHOCTBIO COOTBETCTBYET LIENAM FyMaHHOM M NPOQUIaKTUYECKU OPUEHTUPOBAHHOM
couuanbHon nonutukm [10, c. 203].
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YBaxkaeMmble KoJJern!

[Tpurnamaem Bac npunate yuactre B MexayHapOIHBIX HAYYHO-TIPAKTHUECKUX KOHpepeHusx !

Hdara Haszpanue koHdepeHI UM Ycayra HIngp

S Moms XXIX MesxayHapoiHas HayqYHO-TIPaKTHIECKast Kog‘(bepeﬂunﬂ 150 py6. MK-2710
AKTYAJIBHBIE BOITPOCBI COBPEMEHHOU HAYKH 3al cTp.

S MioHs VI MexnyHapoHas HayqHO-TIpaKTHIecKas KOH(EpeHINs 150 py6. MK-2711
HAYYHBIE UCCJIIEAOBAHUS U PABPABOTKMH 2026 3al cTp.

S MoK I Bcepocceniickas Hay4HO-IPaKTHICCKas KOH(pepeHIus 150 py6. MK-2712
BCEPOCCHUCKAS CTYAEHYECKASA KOHOEPEHIINSA 3al cTp.
XV MexnyHapoHasi HayqYHO-ITpaKTHYeCcKask KOH(pEePEHIU 150 py6

5 HIOHA 3KOHOMMUKA, ®PUHAHCHI U YIIPABJIEHHUE: sal CTp. MK-2713
AKTYAJIBHBIE BOITPOCHI TEOPUU U ITIPAKTUKHA '
Xl MexayHapoaHast HAyqHO-TIpaKTHYECKas KOH(PEPEHITHS 150 py6

5 HIOHA OBPA3OBAHUE, OBYUEHUE U BOCIIUTAHMUE: sal CTp. MK-2714
AKTYAJIBHBIE BOITPOCHI TEOPUU U TIPAKTUKHA )
Xl MexxayHapoaHast HAyqHO-TIpaKTHYECKas KOHPEPEHITHS 150 py6

5 wroHs IOPUCTIPYAEHINMS, 3AKOH U TIOPAOOK: sal CTp. MK-2715
AKTYAJIBHBIE BOIIPOCHI TEOPUU U TIPAKTUKHA '

10 wroms X MexnyHapoaHas HayqHO-TIpaKTHIECKas KOHPEPEHIIHS 150 py6. MK-2716
AKTYAJIBHBIE BOITPOCBI HAYKH U OBPA30OBAHMUS 2026 3al cTp.
MexayHapoiHasi Hay4yHO-TIpakTH4eckas KoH(epeHIus 150 py6.

10 mons MO?IOPI(EXHH%I HABI’)‘IHBIFI rpopyg)q I;026 3al Ezp. MK-2717
X1l MexayHapoaHast Hay4HO-TIpaKTHYecKas KoH(epeHus 150 py6

10 mions HAVKA M IPAKTHUKA: ol Czp' MK-2718
AKTYAJIBHBIE BOITPOCHI, JOCTUKEHWSI 1 THHOBALIUA '
IV Bcepoccuiickast HaydHO-TIpaKTHYECKasi KOH(GEPEHITHS 150 py6.

12 mons AKTYApJILHI)IE HP(};BJIEDI?II)I COBPEME%—)II-II)OCTI/I 3al nyp. MK-2719

12 wioHs XXX MexayHapoaHas HAy4HO-IIpaKTHYecKas KOH(pr@HLlPIH 150 py6. MK-2720
HAYYHBIE UCCJIEJOBAHUSA MOJIOJABIX YUEHBIX 3al cTp.
XXXIV MexnyHapoaHas Hay4YHO-IIPaKTHUECKasT KOHPEPEHIINA 150 pyo.

15 mons AKTYAJI}I],HII),IE HAYzIIHLIEpI/ICCJIEI[OBA%I/II)H 3al Sryp. MK-2721
Il MexxnyHapoaHast HAy9HO-TIPaKTHIeCKast KOH(epeHIns 150 py0.

15 mons BOITPOCHI HAYKH 2026 sal crp. | MK-2722
15 mions XI MexayHapoaHast HAyIHO-TIPAKTHIECKAst KOH(PEPSHIIHS 150 py0. MK-2723
CTYAEHYECKHME UCCJIEJOBAHUSA, UIEU U UTHHOBALIMU 3al cTp.

Il MexxayHapoaHas HayqHO-TIpaKTHYeCKast KOH(pepeHIus 150 py6

15 utons 9KOHOMUKA U BU3HEC: sal CTp. MK-2724
AKTYAJIBHBIE BOITPOCHI, IOCTU)KEHUSA U UHHOBALIUU '
Il MexxnyHaponHas KOH(GEpEHIHs HayqHO-TIpaKTHIeCKask KOH(EpEeHIUI 150 py6

15 urons JIMAEPBI OBPA3OBAHUS: IEJATOI'NYECKHUE sal CTp. MK-2725
NCCIEJOBAHMUS, TEXHOJIOTUNA U UTHHOBALIUN )
Il MexxnyHapoHasi HayqYHO-TIpaKTHYecKask KOH(epeHIUsI 150 py6

15 urons IOPUCITPYJAEHIMS U ITPABO: sal CTp. MK-2726
AKTYAJIBHBIE BOITPOCHI TEOPUU U ITIPAKTHUKH '
XXX MexayHapoaHas HayqdHO-TIpaKTH4eckas KoHpepeHus 150 py6

17 wronst HAYKA, OGPA3OBAHUE, THHOBAILINU: AKTYAJIBHBIE sal CTp. MK-2727
BOIIPOCHI U COBPEMEHHBIE ACIHIEKTbI '
IV MexnyHapoaHas Hay4HO-IIPaKTHIECKast KOH(pEPEHIIUs 150 py®6.

17 mons EURASIAN SCIENTIFIC CONFEREI\(IbCII)E sal Eryp. MK-2728
XXII Mexaynapoasas Hay4HO-IIpAKTHYECKast KOHPEPEHIIMS 150 py®6.

17 mons HZY‘I;HBIE I/I(}'ZICJIEII[)OBAHI/IH 2026(1) P 3al Eryp. MK-2729
V MexayHapoaHasi Hay4HO-IIpaKTHIecKasi KoH(epeHIus 150 py6

20 uroHs AKTYAJIBHBIE ITPOBJIEMbI COBPEMEHHOI'O OBIIIECTBA, sal CTp. MK-2730
HAYKHU 1 OBPA3OBAHMUSI '
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